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Preface

The purpose of this study was to determine the
feasibility of using a data base management system to aid
in the standardization and substitution of piece parts at
the AFLC Depot, AFSC Product Division, and DOD contractor
engineering working levels.

An experiment was performed which tested the ability of
the DLA Network Characteristic Search System to find screws
and bolts in the DOD supply catalog, by using only the
fastener's physical description. Although the test file was
limited to screws and bolts, the results of the experiment
confirm the effectiveness of using a data base management
system to aid in the standardization and substitution of
piece parts at an engineering working level.

In performing the experimentation and writing this
thesis I have had a great deal of help from others. I am
deeply indebted to my faculty advisors, Capt Roger Davis and
Capt Richard Mabe, for their continuing patience and
assistance in times of need. 1 also wish to thank the
numerous people in ASD, HQ CASC, DLSC, and DESC who were so
helpful to me during this research effort. Finally, I wish
to thank my wife Kathy for her understanding and concern on

R those many nights and weekends when I was tied to my desk
?ﬁ' with work. This research effort could not have been

completed without her love and support.

a James E. Fiene
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Y Abstract

Part selection for end items and weapon systems in the
Department of Defense (DOD) occurs at AFSC Product Divisions,
AFLC Depots, and DOD contractor engineering working levels.
There is presently no automated method available at the
engineer's working level to allow them to interrogate the DOD
supply catalog by part description. Without this ability,
parts, with characteristics that match those of a part needed
for a specific application, cannot be selected from the
catalog, and an unnecessary new part may then be added to the
catalog.

There are several newly developed data base management
systems which have the ability to interrogate the DOD supply
catalog by part description. This research investigated the
feasibility of inteqrating one of these systems at AFSC
Product Divisions, AFLC Depots, and DOD contractor engineering
working levels. An experiment was conducted with the DLA
Network prototype Characteristic Search System. The results
gathered from the investigation and experiment indicate
integration of such a system is needed and practical.

Therefore, a system, with the capabilities of the DLA
Network Characteristic Search System, should be integrated at

AFSC Product Divisions, AFLC Depots, and DOD contractor

engineering working levels.




i Ve

= e

P L

T T O R O R R R R RN R Y X\ ., "t' hi

THE FEASIBILITY OF USING A DATA BASE
MANAGEMENT SYSTEM TO AID IN PIECE PART
STANDARDIZATION AND SUBSTITUTION

I. Overview

Introduction

Piece parts such as bolts, washers, capacitors, and
resistors are the smallest unit parts which make up assem-
bled sub-system components such as servo units, flight
computers, landing gear, generators, etc. The number of
individually stock listed piece parts in the Department of
Defense (DOD) inventory catalog is well into the millions.
There are 1.2 million different National Stock Numbers
(NSNs) for fasteners alone. Each NSN represents a unique
item of supply, and each unique item may have multiple
manufacturer's part numbers with which that item was pro-
cured at one time or another. Each manufacturer's part
number represents a different set of specifications which
was qualified individually by the DOD.

There are several data base management systems (DBMS),
presently under development, designed to aid in the manage-
ment of the DOD supply catalog. Some of these systems are
already in use by either the Navy, Air Force, or the Defense
Logistics Service Center (DLSC). These DBMS have the
ability to search for a piece part from the DOD supply cata-

log by part description.
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The purpose of this research is to determine the
feasibility of using one of these DBMS at AFLC Depots, AFSC
Product Divisions, and DOD contractor engineering working
levels to aid in the standardization and substitution of
piece parts. A review of the current efforts to control
piece part proliferation by the DOD will be presented in
order to help determine the feasibility of inteqgrating one
of these newly developed DBMS at the engineer's working

leQel.

Problem Statement

Presently, neither the AFLC Depots, AFSC Product
Divisions, nor DOD contractor engineering working levels
have access to any of the DBMS which have the ability to
search the DOD supply catalog by using a part description.
As a result, when engineers have determined the physical
characteristics of a part needed in a particular applica-
tion, there is no way to query the DOD supply catalog and
determine if a part, with those characteristics, is listed.
Without this ability, a new specification may unnecessarily
be qualified for the needed item, and a duplicate part may

be added to the already voluminous DOD supply catalog.

Experimental Hypotheses

If one of the newly developed DBMS were used, then

piece parts, which match the parts needed for the applica-

MWD mw&m&m Wb NN




» tion under consideration, could be identified and procured

' in lieu of stocklisting a duplicate item.

W .

:% Justification

:{ A congressional review of the cataloging, standardiza-

; tion, and provisioning of spare parts by the military supply

o system occurred in 1978. At that time, it was determined

S : that a data base management system, with the ability to
search for parts by using only their physical description,

S needed to be developed in order to keep from double, and

sometimes triple, stock listing items of supply. Further-

more, it was recommended that this system be used at all

&‘ levels of the development and provisioning of DOD wezpon

! systems and parts. At that time, however, the computer
hardware and software needed to develop such a system was

4 not available.

e Today the technology is not only available, but several

systems with the capabilities described are in limited use.

The problems, as stated in the congress.onal report, still

u exist, and the need for the engineer to use this type of

- data base management system still exists. Therefore, it is

Y

é; necessary to integrate this capability at these engineering

i i
E: working levels in order to maximize the benefits which can J
% be gained from the use of such a system.
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Research Objectives

In order to determine the feasibility of using one of
the newly developed DBMS at an engineer's working level,
several research objectives have been established. First,
determine if the integration of such DBMS at an engineer's
working level is practical, when the present methods
employed to manage the DOD supply catalog are considered.

Second, investigate the DBMS available which have the
capability to interrogate the DOD supply catalog by part
description. The purpose of this objective is not only to !
uncover the various systems in existence with this cap-
ability, but also to choose which of these systems to use in
an experiment conducted as part of the fourth research
objective.

Third, compile a data base of piece parts, and tabulate
the physical descriptions for each of the piece parts. This
data base will be used as a test file in the experiment
conducted as part of the fourth research objective.

Fourth, conduct a test of one of the newly developed
DBMS using a test file containing only the physical descrip-
tion of different piece parts. The purpose of this test will

be to determine if these new systems can be used by the

engineer to match piece parts already in the DOD supply
catalog with the piece parts needed in a particular

application.
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Fifth, the results of the experiment conducted in the

fourth objective will be analyzed to determine the "accuracy"

(reference page 16) of the system tested.

Sixth, notes taken during the experiment will be re-
viewed to present any problems, advantages, or anomalies
which may effect the ability to use one of these systems at
the engineer's working level.

Finally, draw conclusions based on the research con-
ducted about the feasibility of using one of these new DBMS
at the engineer's working level to help in the standardiza-
tion and substitution of ﬁhe piece parts listed in the DOD

supply catalog.

Scope of Research

The piece parts chosen for the experimental part of
this research were limited to fasteners, for several
reasons. First, fasteners are one of the most complicated
of all piece parts to define. They are so highly special-
ized that there can be more than 20 different character-
istics which may have to be defined in order to describe a
particular fastener. Because of this highly specialized
nature, 1.2 million of the roughly 6 million parts in the
DOD supply catalog are fasteners. This is the single larg-
est area where the physical description search capability

will have the most profound impact.

4 0.9 T Loy o
‘I‘, » "."" u.550'6!‘*’3*?!"’0"51"’\, X




A P T T S U T T TV T Y TR T g Afe oo Lo oL

-
'~ (]
)
-

-
-

;

HERO) EASR : B
BRNOAIANRS AT DRI

Second, it requires a great amount of time to become
faﬁiliar with a Federal Stock Class and the specifications
which different manufacturers use to describe the parts they
produce. Tierefore, in the interest of time, this experiment
was limited to the Federal Stock Classes which this author
was most familiar with.

Due to several limitations, the experimental part of
this research was restricted to testing only one data base
management system, even though several systems were
reviewed. These limitations, and the criteria used to

choose the system tested, are presented in Chapter 11I.
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%f II. Literature Review

vw Introduction

o

§ The DOD has been actively interested in controlling
g, piece part proliferation since the mid 195@s (35:8).

J& Several DOD directives have been issued, and many programs
é& have been initiated to insure the maximum use of parts

E? - already in the DOD supply catalog. This chapter will

» describe these directives and programs, and discuss the

gi | development of the DBMS which were developed to aid in the
A;‘ management of the DOD supply catalogq.

,?z why Control the DOD Inventory

?: Based on government industrial surveys, the use of

E standard piece parts in new design saves $500 - $2,000 per
Ef part in documentation cost (35:20). Additionally, histor-
f%, ical data indicates that it costs the government between
& $4,500 and $25,000 to qualify a new part (27). Both of

Eg these costs may be avoided by making maximum use of parts
é? already in the inventory system. The life cycle cost of
R maintaining a single item in the inventory is estimated at
g} | $§165 per year, provided the item is kept in the inventory '
éé for 10 years (27). By multiplying this figures by the six
‘ million (22)(35:9) piece parts in the DOD supply catalog,
;;f the magnitude of the cost of maintaining this system is

Eg estimated to be nearly one billion dollars annually. There
8 is little doubt that steps must be taken to insure piece
b
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parts are not double stock listed, and, that maximum use is
made of piece parts already in the DOD supply catalog.
Several programs have evolved since the mid-1958s, when
the maanitude of this problem was officially realized
(35:8). The purpose of these programs is to control piece
part proliferation. The first of these programs is the Item
Entry Control Program. A follow on program is the Item
Reduction Program. The most recent program is the Parts
Control Program. All of these program; will be looked at in
this chapter in order to understand the magnitude of the
parts proliferation problem, and to understand how these
programs could benefit from the integration of one of these

newly developed DBMS. The first of these programs to be

discussed will be the Item Entry Control Program.

Present Methods Used to Control Piece Part Proliferation

Item Entry Control and Item Reduction Programs. The

DOD's first attempt to control piece parts proliferation wés
the Item Entry Control Program. This proqram was formalized
in the early 1960s (35:9-1¢). It consists of screening an
item during the provisioning cycle to insure the part does
not already exist in the DOD supply cataleg. This does not
occur, however, until well into the logistics support cycle
of the acquisition of the weapon system. Unfortunately, by
that point (15)(19) most of the additional costs associated
with adding a unique piece part to the DOD supply catalog

have already been incurred (reference page 6).




The present automation of the Item Entry Control Pro-
gram depends on DOD contractors using the same part numbers
when making use of the same part, but for application to a
different end item (35:9-106). If the contractor issues a
new part number, or if the contractor has never previously
contracted with the DOD, the Item Entry Control Proqram can
do little to determine that this is a duplicate part.

Another related method of controlling supply management
and logistics support costs is the Item Reduction Program,
also initiated to eliminate duplicate piece parts in the
system (13)(35:9). The Item Reduction Program is an on
going program where by parts in the DOD supply catalog are
evaluated to determine if they can be combined with a sim-
ilar item in the catalog. This program is for items already
in the DOD supply catalog and does little to reduce the
costs associated with introducing a new piece part into the
inventory system (35). If successful, it eliminates the
additional inventory costs of listing two items when one
would serve both purposes (11)(12)(13).

Today, the Item Reduction Program uses a data base
management system which does not have the capability to
perform a search for a part in the DOD supply catalog by
part description. Hence, only known parts suspected as being
duplicates can be evaluated (26)(35:10).

Both the Item Reduction and Item Entry Control Programs
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in the Air Force are managed by the Cataloging and Standard-

ization Center at Battle Creek, MI. This organization is

presently attempting to automate both of these tasks with a

%2 data base management system which has the ability to query

”i: the DOD supply catalog by part description (reference page

E“:t?: 12:DB6€3).

%§ Parts Control Program (PCP). After the Item Entry ]
i Control and Item Reduction Programs were initiated, and the

iﬁ magnitude of the piece parts proliferation problem was .
é\' exposed, it was obvious that parts control needed to be

s established during the initial phases of the acquisition of

g;: weapon systems. Early versions of the PCP have existed

ggx since August 1968 (35:21-28). In July of 1977, the PCP was

e given the full authority that it now holds under DOD

f?f Instruction 41206.19. These instructions require the con-

kﬁ; tractor to submit a complete parts list to the government

Y for approval prior to the production of a new weapon system.

igf: If any parts, not already listed in the DOD supply catalog,

ﬁw are included on this list, the PCP requires the contractor

w to submit formal justification for their use. The PCP will

gis allow use of these piece parts only if justification is '
:éﬁ verified, and if no substitute can be found in the DOD

iif supply catalog (15)(19).

;}é The PCP insures the maximum use of standard piece parts

:k: by requiring the use of several Military Standard Handbooks

B by the contractors. These particular handbooks provide

a
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lists of preferred piece parts for use in new design. There
are different handboocks to cover different classes of piece
parts. MIL-STD-1251A, for example, covers screws and

bolts (17).

Conclusions on Attempts to Control Proliferation. Both

the Item Entry Control and Item Reduction Programs lack the
ability to interrogate the DOD supply catalog by part de-
scription. These programs will not achieve their full
potential until this capability is acquired.

The effectiveness of the PCP has been substantial. 1In
April of 1971, the first PCP was initiated at the Defense
Electronic Supply Center (DESC) on 100 contracts. Cost
avoidance to the government and contractors in the first
year of the program alone was estimated at $53 million
(25)(35:22,29).

There seems to be little doubt that the PCP was long
overdue when it was finally adopted. The cost savings
continue to mount at a staggering 19 to 1 ratio of program
savings to program costs (25)(26).

There are, however, still greater savings to be real-
ized. As mentioned earlier, the PCP does not begin its
screening until the contractor provides the Government with
the complete parts list. While this action does occur

before the weapon system goes into production, it does not

occur until after the design of the weapon system is nearly




complete. By this time, the contractor may already be

committed to using a piece part which is not already in the
DOD supply catalog (14)(15)(27)(35).

Many times, the use of a piece part not already listed
in the DOD supply catalog is justified, because the perform-
ance and design characteristic of a new weapon system may
require the use of a new and unique piece part. Sometimes,
however, a contractor may just choose to design a component
of a sub-system around a contractor preferred piece part
which is not listed in the DOD supply catalog (35:23). 1In
these cases, by the time the complete parts list is sub-
mitted to the PCP, it may not be feasible to redesign a
component in order to suit a similar but slightly different
part which is listed in one of the standard parts manuals
(16)(35:17-18). |

The PCP is very successful for applications where one
of the Military Standard handbook standard piece parts (16)
can be used with little modification to the proposed design.
Unfortunately, however, when a piece part not listed in the
DOD supply catalog is justified, the PCP can do little to
help match this piece part with any duplicate piece part
already in the DOD supply catalog, but listed under a Qdif-
ferent part number (26)(33).

It may take weeks to manually search for a piece part

in the DOD supply catalog (2)(26)(33). This is because

there is presently no automated system available which will
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) allow the PCP members to interrogate the DOD supply catalog
by part description. Usually the success of attempts to
match parts in the catalog with a new part being proposed by

! a contractor are due to someone in the search loop remember-

ing the part number of a similar piece part listed in the

DOD supply catalog. When piece parts not listed in the DOD

supply catalog are matched with piece parts already in the

catalog, the costs associated with adding a new part to the

inventory system are avoided (35:15).

According to John Harbrough, a senior design engineer
for Boeing Aerospace Company in Seattle, it can take as

little as 20 minutes to write up justification for using a

piece part not listed in the DOD supply catalog (27). Weigh

P N

this against taking a week to manually search for a substi-

tute from the DOD supply catalog, when it is nbt even known
i if a substitute exists, and it is not hard to understand why

the design engineer may not always build this type of stand-

ardization into a design.

LA X A

Computerized Piece Part Standardization/Substitution Systems

The original intent of this research was to investigate

the feasibility of developing a data base management system

- S o B - TR

which had the ability to interrogate the DOD supply catalog

by part description. Using this as a tool, the engineer

e

- WML w4

could easily find piece parts in the DOD supply catalog

which had the same physical description as the part needed

for a particular application.
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Qg This is not a new idea. A Congressional Report submit-
fA ted to the 91st Congress, 2nd Session proposed such a system
;gf in 19790 (35:12-14). At that time, the technology needed to
:gé' develop this type of automated system was not available
".‘ (35:12).
E§ This idea has been investigated many times by many
'3§ different individuals with a need for this capability. 1In
'y

1977, several engineers at the Sacramento Air Logistics
ﬁﬁi Center were tasked with finding substitute fasteners from
%g within the DOD supply catalog for several older weapons
;. systems (2). After a few weeks of randomly searching the
lﬁi desiqn specifications of fasteners in an attempt to discover
;:; possible substitutes, the need for the ability to interro-
", gate the DOD supply catalog by part description became very
%% clear to everyone involved (2). But again, no such system
ﬁ%‘ was available.

In the process of conducting research for this thesis,

ﬁf' three newly developed DBMS were discovered which have the
B

:%- capability to interrogate the DOD supply catalog by part
" description. All three of these systems are either managed
»ﬁﬁ or can be accessed at the Federal Building in Battle Creek,
2

ayﬁ MI. It was at the Cataloging and Standardization Center (HQ
T

— CASC) in Battle Creek where much information was gathered
A\

% - and hands-on experience was gained for this thesis.
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HQ CASC. William Crawford, Chief of the Standardiza-
tion Division for Provisioning Programs at HQ CASC, provided
information on several newly developed DBMS having the cap-
ability to interrogate the DOD supply catalog by part de-
scription. These systems will be covered in detail later in
this chapter.

These systems were developed to help DOD inventory
managers perform their tasks. However, none of these
systems were designed specifically to be used at an
engineer's working level (although, there has been a great
amount of interest expressed in this idea). There are
presently no plans to use any of these new DBMS at the
engineer's working level to aid in piece part standardiza-
tion and substitution.

HQ CASC is in charge of the Item Entry Control Program
for the Air Force, but they do not screen piece parts for
possible substitutes until well into the provisioning sup-
port cycle of a weapon system's life cycle (35:9). This
screening occurs well after the Parts Control Program has
already screened these piece parts once, and long after over
70 percent of the cost incurred with adding a new piece part
to the system has already been realized (15)(16)(26). As
stated in the 1970 congressional report, this characteristic
search should occur up-front at the design engineer's work-
ing level if these costs are to be avoided (35:21-28). Mr.

Crawford aqreed with this assessment and added that as much

15
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as 50 percent of his work load would be eliminated if this
type of screening occurred at the engineer's working level
(4).

ASD/ENFEM. The idea of of using a DBMS to aid in piece
part standardization/substitution was presented to Richard
Stewart, Lead Engineer for Fight Equipment Division's Mechan
ical Branch, Air Force Aeronautical Systems Division (ASD).
He serves as focal point for the Parts Control Program for
mechanical piece parts for all of ASD. As custodian for
MIL-STD-1515A, Mr. Stewart also serves as focal point for
fastener standardization and substitution for the entire
DOD.

Mr. Stewart stated that not only did he agree such a
system should be inteqrated at the engineering level, but
his office had been independently trying to develop such a
system for screws and bolts for over five years (33). His
office expressed a great desire to see this type of a system
used both by ASD, and possibly by contractors, to help with
the many substitution searches performed on a daily basis.
These searches are not only for the PCP, but for the general
day~to-day requests received by ASD.

Mr. Stewart also pointed out one problem with MIL-STD-
1515A, which is used by contractors taking part in the Parts
Control Program. He noted that not all configurations of
the preferred parts, listed in this handbook, are found in

the DOD supply catalog. In many cases, one of these non-
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34 stock listed configurations may be chosen in lieu of a
similar piece part not listed in MIL-STD-1515A, but in the
) DOD supply catalog. This is not the intent of the PCP.

Without the ability to interrogate the DOD supply catalog by

mea

part description, the PCP can do little to avoid this

situation.

L

It was agreed that one of these DBMS should be tested

B
-’

to determine if they could be used at an engineer's working
Y, level. Mr. Stewart's opinion is that if these systems can
s perform searches in at least the same time it takes to

perform a manual search, and if the results are 70 percent

i: accurate, then his office can easily justify the cost of
N

2- implementing one of these systems. “Accuracy" was defined
i as: if a match does exist, then this search will result in
33 identifying the match. The present manual searches are

:- estimated to be only twenty to thirty percent accurate

(2)(26)(33).

D Newly Developed DBMS

This section discusses three DBMS which have the poten-

tial for use in the experimental part of this research

g effort. Each of these systems have the capability to query
}f the DOD supply catalog by part description.

{E Innovative Technology Incorporated (ITI). The

; Technical Logistics Reference Network (TLRN) was developed
ﬁ in 1973 by ITI under a contract to the US NAVY, and has

i

i

ﬂ."
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resulted in the cost avoidance of millions of dollars
(1)(34). The system was initially designed to help reduce
procurement and support costs (34). One of the features
designed into this system was called "characteristic
search”. This capability allows the user to search for
parts within the TLRN data base by entering only the
defining characteristics of that part.

This characteristic search capability was a gigantic
leap over the search capability of both the Department of
Defense's Total Item Record System (TIRS) and Data Item
Description System (DIDS) data bases (35:6). The DIDS and
TIRS data bases are component data bases of the Defense
Logistics Agency's Network. The DIDS contains all the known
physical characteristics of the items in the DOD supply
catalog; the TIRS is a data base management system which can
tie into the DIDS and retrieve this data. The TIRS can also
tie into several other systems such as the D@67 which con-
tains interchangeability information for the various parts
in the DOD supply catalog. None of these systems has the
ability to perform characteristic searches. 1In fact, the
only way to obtain the description of a part in any of these
data bases was by entering either a NSN or by entering both
the part number and manufacturer's identification code.

This means the part must already be known before its

description could be obtained.




ITI was able to achieve its search capability by devel-
oping a descriptive code to describe items in a given stock
class, for each of the 590 (35:9) Federal Supply Classes
(34). 1In 1973, these descriptive codes had to be manually
translated and coded into the TLRN using the information
contained in the TIRS data base. Due to the great amount of
time involved with this manual coding process, only the
stock classes the Navy considered important were coded into
the TLRN data base (34).

From 1975 to 1981 more and more stock classes were
coded into the TLRN. During 1982 and 1983, software was
developed which allowed the physical description data in the
DIDS data base to be directly translated and coded into the
TLRN data base (34). ITI rents this system, to anyone
desiring this capability, for $2,000 per month (34).

This system is in use, in small numbers, throughout the
DOD. However, none of these terminals are being used at the
design engineer's working level as part of the Air Force
Item Entry Program, Item Reduction Program, or Parts Control
Program (4)(33)(34).

The DG63. The DP63 computer system is being developed
by the Standardization Division at HQ CASC in Battle Creek

MI in response to the increasing size of the DOD supply

\? catalog (26). Due to the size, piece parts can no longer be
g

‘5' tracked effectively using the Form 211 tracking system. The
¥

Form 211 is an 8x5 card containing an item description.

j“: 19
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There is one card for each of the nearly six million stock
listed items in the DOD supply catalog.

The D@63 automated the Form 211 tracking system pre-
viously used to track NSNs. The D@63 contains all the same
information found on the Form 211. One of the main tasks of
this system is to track all the different manufacturer's

part numbers which are qualified under a given NSN. This

- . Y

system also tracks substitution relationships between part
numbers when these relationships are discovered.

The catalogers at HQ CASC use the D@63 system to make

PR

their initial inputs into the DOD supply catalog. With

everyone at HQ CASC having access to the D@63, all needed

£ ‘g

5 coordination and/or changes can be performed directly. This
has resulted in a considerable reduction in time and paper

9 work (4)(36).

! Several other features are built into the D@63. One is

the ability to tie into both the TIRS and DIDS data bases.

This allows for periodic updating of the information con-

tained in the D@63, DIDS and TIRS data bases.

The DP63 has also been designed to use the same type of

descriptive coding as the TLRN. This allows it to perform

;. physical description searches of items in its data base. At
present, though, the software has not been developed allow-

®, ing the D@63 to translate NSN descriptions from the TIRS or

the DIDS data bases into the descriptive coding used by the

D@63. Once this software is developed, the D@63 will be able
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ﬂﬁ to perform characteristic searches on the entire DOD supply

catalog.
,&_ The D@63 is still in a transition period from the Form
e
%; 211 system. Not all of the Form 211 information has been
KL

programmed into the D@63 data base. Programming the phy-

) sical description of each NSN into the D@63 does not occur

Y until the Form 211 information has been programmed into the
data base. Several of the smaller Federal Supply Classes

) - have had both their Form 211 information and their physical

descriptions fully proqramed into the D@63. Characteristic

searches have been performed on these supply classes to

U eliminate duplicate NSNs. For electrical wire, a 3@ percent

.y reduction in NSN's has been achieved as a result of this

type of search using the D@63 (26). For the areas which have

%g' this physical description programing complete, it takes a

%g matter of minutes to find a piece part by describing only

- physical characteristics (26).

§$ There are no plans at the present time to allow remote
gﬁ access to the D@63 from the different AFSC Product Divisions,
e

or by any DOD contractors. The D@63 is presently designed

}f for inventory management. The capability exists, however,

A; . to add complete DOD supply catalog search and remote access
L capabiiities to the system (26).

ﬁ% The Defense Logistics Agency System. The Defense

%J Logistics Supply Center (DLSC) in Battle Creek, MI has

responsibility to assign NSNs to all parts for all services.

21
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DLSC has realized that a system like the TLRN is extremely
valuable for inventory control, and has developed a data
base management system, called the Characteristic Search
System which is part of the Defense Logistics Agency (DLA)
Network (6).

The DLA Network System is operational, but not all of
the stock classes have been fully programmed into its data
base (8)(9)(18). 1t is presently under going a test pro-
gram. As part of this program, several remote terminals
have been located throughout the DOD. Anyone currently tied
into the DLA Network can use this system during the test
program (9) (29). Currently DLA's Characteristic Search
system is not being used at AFLC Depots, AFSC Product
Divisions, or DOD contractor engineering working levels.
There have been no plans made to implement this system at

the engineering working levels (26).

Conclusions

The time has come to bring piece part standardization
and substitution one step further by using one of the newly
developed DBMS. The capability of these systems to inter-
rogate the DOD supply catalog by part description is needed
in every proaram designed to control piece part prolifera-
tion. It is especially important to have this capability at
the AFLC Depot, AFSC Product Division, and DOD contractor

engineering working levels where maximum benefits can be

realized.
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None of the existing DBMS have been specifically devel-
oped for use at these engineering working levels. A test
should therefore be conducted to determine the feasibility
of using one of these systems at the engineering working
levels. Valid test criteria for such an experiment will be:
1) can these DBMS perform searches at least as fast as the
present one week average; and 2) are these searches at
least 70 percent accurate. This much of an improvement
seems to be needed to justify the added complexities of
integrating one of these systems at the engineer's working

level (33).
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I11. Methodology

OVERVIEW

This chapter describes the methods used to achieve the
research objectives presented in the Chapter I. These
objectives were designed to verify the hypothesis also pre-
sented in Chapter 1. This hypothesis states that if one of
the newly developed DBMS were used at AFLC Depots, AFSC
Product Divisions, and DOD contractor enaineering working
levels to interrogate the DOD supply catalog, then parts in
this cataloa which match the parts needed for the applica~

tion under consideration, could be identified.

Objective One

The first objective was to determine the feasibility of
integrating one of the new DBMS at the engineer's working
level. This objective was achieved through a literature
review and personal interviews. The intent was to determine
if there were any major barriers which may vprevent this
inteqration from occurring. This review was conducted with
two goals in mind.

First Goal. The first goal was to determine if the
integration of one of these new DBMS could fit into the
structure of the present programs used to help control the
size of the DOD supply catalog. This was performed by

reviewing the many different programs, regulations, and
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e directives which were established to control piece part

) proliferation. A congressional report submitted to the
?& 91st Congress, 2nd Session in December of 1978 (35) was used
g?: as a foundation for this review.

' This report, titled "Military Supply Systems: Catalog-
;% ing, Standardization, and Provisioning of Spare Parts",
%%; recommended the development and inteqration of an automated
system (35:12) equivalent to the one proposed in this thesis.

Jgi ' The report presented a plan for the integration of the .
&ﬁ system within the framework of the various programs, regula- |
w tions, and directives in effect at that time (35). 1In 1970,
%ﬁ however, the physical size and cost of a system such as this
%g made its development impractical.
R Second Goal. The second qoal of this objective was to
%} determine if there would be any major oppositirn to the idea
&; of implementing one of these new DBMS by the individuals who
N would be effected by this implementation. This was accom-
&f plished by personal interviews. These interviews were
:‘EE‘;E limited to ASD, HQ CASC, DLSC, and ITI. There was not time
B to determine who the major players were in each of the
ég' acquisition proqrams for each branch of the service, because
;g each major system acquisition is allowed to tailor their own
i program (18)(28) (21). It would take an extensive effort to
vt
iﬁg identify all of these individuals. This type of detailed i
éw survey may be required, however, prior to the implementation
x; stage of integrating one of these newly developed DBMS.
i
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S
'fa ASD was interviewed because the author was very
"y,

K familiar with the organization after having worked there for
£$' three years as an engineer. Key members at HQ CASC, DLSC,
R
%%% and ITI were interviewed because these are the organizations
. which have developed the DBMS with the ability to query the
§

ﬁ& DOD supply catalog by part description. If the integration
ﬁé of this type of system occurs in the near future, one of

a these three systems would have to be used. Since these

{i systems were not specifically designed for use at the

&;' engineer's working level, these interviews were necessary to
b determine if any modification to these systems would be

:k necessary for this integration to occur.

;E Results of Objective One appear in Chapter 1II.

AT

r?} Objective Two

%& The second objective was to determine which of the

$$ three DBMS would be used in the experimental part of this

;\ research effort. The reasons used to choose or not choose

i§.§ each system will be presented beginning with the D@63.

i&g HQ CASC. The D@63 data base management system, located
Es at Battle Creek and managed by HQ CASC, did not qualify for
§ the experiment. This system was primarily designed to auto-
.

}g mate the AFLC Form 211 method of cataloging parts. As of

B~ February of this year, the transition from Form 211 to the
E)é D@63 was still not complete. The policy at HQ CASC is that

“

:%, the descriptive search capability of the system will not be
o programmed until the transition from form 211 is complete.
e
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Presently, the D@63 contains the descriptive coding for only
a few hundred items (26). These items were coded into the
system only to demonstrate the system's capability.

N One of the reasons the descriptive search capability of

the DO63 was not automatically added to the D@63, is that

ﬁé the Form 211 does not contain the detailed descriptions

“2 ) needed to complete the 15 digit descriptive code for an

' item. Space has been reserved in the D@63 for this descrip-
iﬁ tive code, but the information needed to complete the code
3? for a particular item is contained in the TIRS computer

b operated by DLSC (34). The information contained in the

‘iz TIRS computer cannot be accessed by the D@63 until software
iz is developed to interface the two systems.

g As of June 1985, this software had not been funded,

:Sj although, this funding has been planned (26). Once this

:E software is developed, the D@63 should be a primary candi-

date for integration at the engineer's working level. It is
already set up with a password system to insure data base
T integrity. Also, remote access to the D@63 has been incorp-

orated (26). One feature the D@63 will not have is the

|

capability to lead someone through a physical description

e
P 2 &

search without that person knowing the descriptive code for

-
S
-

the particular part needed. This means either the engineer

_i' would have tc learn the coding translation for each Federal
Cd

S
'2 Supply Class queried, or some type of software would have to
d‘!

be developed to help lead the engineer through the process.
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TLRN. The Technical Logistics Reference Network (TLRN)

is operated by Innovative Technology Incorporated (ITI) in
Virginia. The TLRN has been leased by the Navy for over ten
years (34). 1In 1982 and 1983 this -.stem was re-designed to
include the ability to interrogate the entire DOD supply
catalog by part description (34). The system is very user
friendly, and uses a series of menus and questions which
prompt the user for the needed information. Most of these
questions can be answered by giving the appropriate physical
description of the part being sought. However, some Kknow-
ledge of the names and codes used to cateqorize the DOD
supply catalog into stock classes is needed to answer some
of the questions. These names and codes can be easily
obtained by referencing the user manual for the system (34).
There are six of these TLRN terminals available at WPAFB OH.
However, this system was not selected for experimenta-
tion for two reasons. First, the characteristic search
capability of this system is relatively slow when compared
to other DBMS. The TLRN can only search for a part one
characteristic at a time. This means that if a search is
conducted for a three inch long machine screw, one quarter
inch in diameter, with a slotted head, the system first
compiles a list of all machine screws three inches long. It
then searches this list for the ones which are one quarter
inch in diameter. Of these it finally looks for the ones

with a slotted head (34). The first search pass on this

------
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system can take as long as two or three hours. It is not
uncommon for a complete search for a part on this system to
take as long as five hours. It seemed very unlikely that
the experimental part of this research could be completed,
on the TLRN system, in the time scheduled.

The second, and most important, reason this system was
not chosen for this experiment was that the Defense
Logistics Service Center requested the author test and com-
pare the new characteristic search capability of the DLA
Network (29). The capability of this system, in terms of |
speed, was claimed to be much faster than the TLRN system
(26)(29). If the DLA Network Characteristic Search System
was half as fast as claimed, the experimental part of this
research could easily be performed in a timely manner.

DLA Network's Characteristic Search System. The DLA

Network Characteristic Search System was developed by DLSC
at Battle Creek. At the time of the experiment, its data
base was not fully programmed. The system design had been
completed, but only half of the parts in the DOD supply
catalog had been coded into the data base. This, however,
did not cause any problems in the experiment.

The data base used in the experiment contains only
fasteners (reference page 5), which fortunately were the
first stock classes to be programmed into the DLA system.
The largest Federal Stock Classes were coded first, because

they gave the best return per dollars spent on the software.
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75 percent of the items in the Federal Supply Catalog are
contained in only 68 of the 598 Federal Stock Classes
(35:9).

DLSC considers the DLA Network System to be in a
prototype stage (9:2) and is currently conducting a test of
the system. This test includes several access terminals at
the Defense Electrical Supply Center (DESC) in Kettering,
OH.

Access to one of these terminals was granted for this

research.

Objective Three

The third obqective was to develop an input file com-
prised of characteristic data for piece parts. This file was
used to test the DLA Network Characteristic Search cap-
ability. This input file was limited to fasteners (reference
page 5: "Scope of Research"). This section will present the
methods used to develop this input file.

The method consisted of three steps: 1) Choosina the
fastener specification; 2) Choosing one fastener form that
specification; and 3) Tabulating the physical description
of the fastener chosen. All three of these steps will be
covered in detail, but first, an overview coverina fastener
specifications will be presented.

Fastener Overview. New engineer's are sometimes amazed

at the highly specialized nature of fasteners. Aircraft
joints can be so critical, that the diameter of fasteners

have to be within plus or minus #.0005 inches of the set
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diameter or else the joint can not be assured of withstand-
ing design loads (2)(33). A company using one of these
special fasteners normally will have to develop a new speci-
fication for that particular fastener since machine s _:rews
are not normally produced to such close tolerances. This
type of justification for special fasteners is very common
in not only the aerospace industry, but in any industry
where strength and weight are critical factors in the design
of a part (16)(17)(35:3-4).

The major reason that this causes a problem is that
there has never been a standard format set for fastener
specifications (16). Each manufacturer has been free to
develop their own format and their own code for their own
specifications (16)(17). This means that one cannot compare
the part numbers of the fasteners developed by different
companies to determine if the parts are the same. Further-
more, most specifications describe a family of fasteners.
Appendix B is a typical example of a fastener specification
developed by the McDonnell Douglas Corporation. If all the
different combinations of diameters and lengths are consi-
dered, over 508 cifferent bolts are described by just this
one specification. This is a normal situation (16).

Consider the task of taking a given part number of a

machine screw produced by "Company A", to determine if it is

31




a duplicate of a machine screw already in the DOD supply

catalog. First, one has to order the specification of
Company A's machine screw. Once this is received, the
physical characteristics of the fastener have to be deci-
phered from this specification, which may contain the
description of five or six hundred different fasteners (16).

Without the ability to interrogate the DOD supply cata-
log by part description, every other company's part numbers
listed in the same supply class as this fastener would have
to be screened to determine if there was a duplicate to the
fastener in question. To do this, every specification for
every part number in the supply class would have to be
ordered and the part numbers deciphered into a physical
description. Then these physical descriptions would have to
be compared to insure that the two fasteners were not the
same. This task is not practical when one considers that
there are thousands of items listed in the fastener stock
classes (22).

This overview was provided so that those not familiar
with fastener specifications could better understand the
decision criteria used in developing the data base to be
used in the experimental part of this research.

Choosing the Fastener Specifications. With over one

million fasteners in the DOD supply cataloqg (22), a method
of selection had to be developed. A basic premise for

selection was that access to the specification of a fastener
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selected was needed in order to be able to determine its

”;"a
LN
physical characteristics. Not all the specifications for all
-‘;‘
3 fasteners listed in the DOD catalog are available. Further-
h 1 more, of the ones available, not all could be ordered within
ot
the time frame for this research. If a totally random
'S
:ﬁ selection would have been used, it could have taken months
the
?v to determine if the specification for each of the fasteners
L) n,
chosen was available. To accomplish this research in the
o)
gp time frame available, some type of selection process had to
o8
;@ be employed by which only fasteners for which known access
Ay
to specifications would be chosen. Yet, at the same time,
o
o some degree of randomness to the selection process had to be
K~
fj maintained in order to test the system in an unbiased manner
K2y
. (39:250-253).
Iy
E" The solution was in the method engineers use to select
N
ﬁ- a fastener. Most large aerospace companies publish manuals
s
to help their engineers perform this task. MIL-STD-1515A
o
'& and MIL-STD-1251A are the manuals the DOD publishes for this
K
ﬁf purpose. These manuals give guidance as to which fasteners
S .
to use when one is needed. They also provide the specifica-
48
15
) tions for these fasteners so the engineer can match the
]
:# characteristics of the fastener needed for a particular
“i7
_ application to a part number from one of these specifica-
;f tions. If the specifications chosen for the test file, used
) .
‘f in the experiment, were randomly chosen from these manuals,
Y
‘ then the population chosen would be a random sampling of
a?
1
144
¥ s
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fasteners commonly used at the engineer's working level.
Choosing fasteners from these manuals also insured immediate
access to the specifications of the fasteners chosen. 1In
addition to the two MIL-STDs used by the Air Force, the
fastener manuals of seven major aerospace contractors were
also used in the selection (5)(23) (24)(31)(32)(37)(38).

For this experiment, fastener selections from these
manuals were limited to bolts and screws in order to make
the selection process more manageable. Also, the test file
was limited to 50 fasteners due to time limitations of this
experiment. It can take several hours to interpret, verify,
and tabulate the physical description of a single fastener

from a specification, but computer time granted on the DLSC

system was limited to four days. Estimates indicated there
would only be time to tabulate and test 5@ fasteners.

To select the specifications from these manuals, photo-
copies were made of all screws and bolts found in all the
manuals. A total of 291 fastener specifications were com-
piled. These photocopies were then shuffled for 15 minutes.

Next, a random number generator on a KAYPRO 2X computer
was used to generate a random number stream of 108 whole
numbers with values between 1 and 30@. The initial seed :
number used to generate thig random number stream was 22.

The procedure used to choose a specification for the

test file was as follows: Starting with the first number in

s the random number stream generated, the corresponding number
AW
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in the stack, counting down from the top, was chosen and
that specification was removed from the stack and added to
the test file. Next, the specification in the stack, count-
ing down from the top, which corresponded to the second
number in the random number stream was removed from the
stack and added to the test file. If a number greater than
the number in the stack of remaining specifications was
encountered, the number was skipped and the next number in
the stream was used. This process continued until 50

specifications were chosen.

Selection of Fasteners. All that had been chosen to
this point were the fastener specifications. As noted in
the fastener overview, each specification may contain the
descriptions for four or five hundred different fasteners,
and not all of the fasteners from a specification are listed
in the DOD supply catalog. The experiment tests, among
other things, the accuracy of the system to find parts in
the DOD supply catalog by part description. This means only
the fasteners found in the supply catalog could be chosen
from the specifications selected in the previous step. One
one fastener was chosen from each specification.

This was accomplished by interrogating the DOD supply
catalog to determine which fasteners, from each specifica-
tion chosen, had a National Stock Numbers. This interroga-
tion consisted of using a micro-fiche copy of the Master

Cross Reference List (MCRL) (7). The MCRL-~1 lists every NSN
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in the DOD supply catalog by part number and manufacturer's
code. If there was only one fastener listed for that
specification, then it was chosen. 1If there was more than
one listed, a random number between zero and 99 (zero was
used as a one hundred) was generated by a TI-55 calculator.
The number generated was counted down the list, and the
corresponding dash number was chosen. If the number
generated was greater than the number of fasteners listed
under that specification, another number was generated until
an appropriate number was generated. The corresponding
fastener for that specification was then chosen. This
process continued until one fastener was identified from
each specification.

There were two cases where the specification chosen did
not have at least one dash number listed in the DOD supply
catalog, and there were seven cases where the part number
listed in the DOD supply catalog was not detailed enough to
determine which fastener on the specification was indicated
by that part number. In these cases, new specifications
were selected using the same random number stream generated
an the KAYPRO 2X, and the remaining stack of specifications
from the previous step. The appropriate dash number was
then determined for these new specifications by using the

same selection process as used for the other fasteners.
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Tabulating the Characteristics. After the appropriate

dash numbers were defined for each specification, each
specification had to be deciphered to determine the char-
acteristics for that fastener. The characteristics and the
NSN for each part were then tabulated (reference Appendix B).
The DLSC system uses manual input from a terminal keyboard
for characteristics searches. Therefore, no further refine-
ment of the tabulated characteristics was needed. This
completed all three steps of this objective. The experiment

could now be conducted.

Objective Four

The fourth objective was to conduct an experiment
designed to determine how accurately the newly developed
DBMS could interrogate the DOD supply catalog by part des-
cription. This experiment was conducted using the DLA
Network Characteristic Search System, and the test file
compiled in the previous objective.

"Accuracy", as defined previously, was the ability to
find a part from the DOD supply catalog provided the part
does indeed exist. To insure the experiment tested the
accuracy of the DLA system, only fasteners listed in the DOD
supply catalog were used in the test file. To insure the

experiment was testing the ability to interrogate by part
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description, only the characteristics of the fasteners in
the test file were used to help the DLA Network System find
the NSNs of these parts.

The procedure used in the experiment is outlined in the
‘DLA Network Characteristic Search On-Line Prototype Users
Guide (6). A copy of this users guide has been included in
Appendix C. As suggested by this guide, only a few of the
questions prompted by this system could be answered on the
first search for a fastener. This was to insure that the
proper stock class was being interrogated. In the case of
fasteners, the difference between a machine screw and a
close tolerance screw may be so slight that two different
catalogers may classify the same fastener in different stock
classes. In a non-experimental situation, the user would
generally check all related stock classes when searching for
a fastener (4)(28)(29)(38).

In this experiment,if no fasteners were found to match
the characteristics given in the first very general search,
it was assumed that the fastener being sought had beep
placed in a different stock class and the search was started
over in one of the similar stock classes. For example, if
no matches were found in the machine screw stock class, the
close tolerance screw stock class was interrogated. 1If no
match were found there, the shoulder screw stock class was

interrogated. 1In no case were more than three different
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stock classes interrogated before one or more matches were
found.

For this experiment, if a stock class was interrogated
and one or more matches were found, and if the matches diad
not include the fastener being sought, then other closely
related stock classes were also interrogated to see if the
fastener being sought could be matched.

If more than one fastener was matched in the first
search of a stock class, and if the fastener being sought
was among these fasteners, then additional defining char-
acteristics were added one at a time to the search criteria
until either the part being sought was the only remaining
fastener or until the search resulted in no matches being
found. The latter case may occur when not all information
in the DLA data base for a given fastener is accurate, or
when the data for a given fastener was not fully programmed
and the characteristic being added was missing in the data
base. When information was missing, the DLA system assumed
the data did not match. 1In a real non-experimental search
for a fastener, the search is normally ended when 10 to 20
candidate fasteners have been located (2)(3)(4)(27)(33).
One reason for this is that fastener specifications are so
complicated to decipher, it is accepted engineering
practice not to authorize the use of a fastener until the

specification has been personally interpreted (2)(16)(33).




Notes were taken during the experiment when any notable
user-to-system interface problems or benefits were dis-
covered. These notes were taken to help evaluate the
usability of the system and will be discussed when the
results of this experiment are presented in Chapter 1IV.

Objective Five

The fifth objective was accomplished by hypothesis
testing (30:311). 1In this test, the null hypothesis (Ho)
was that the DLA system was 70 percent accurate, and the
alternative hypothesis (Ha) was that the accuracy of the DLA
system was greater than 70 percent accurate. The prob-
ability of rejecting the null hypothesis, if it were true,

was limited to five percent. This can be seen:

Ho: P = 0.70

Ha:s P> @0.70

oL = .05
where
Ho = null hypothesis
Ha = alternative hypothesis
P = true accuracy of system
ot = probability of rejecting Ho, provided it is true

The test of the hypothesis was accomplished in four
steps. The first step was to determine how many times, out
of 50, the DLA System's search for a fastener resulted in a
match based one the physical description given as search
criteria. This value was divided by 50 to determine the

mean of the sampling distribution (3@:311).
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The second step was to determine the estimated variance
of the accuracy of the system (38:311). Equation (1) was be

used for this:

1/2
¢ =[lp(1=-p)1/n]l (1)
where
U = variance
p = 0.70 (hypothesized accuracy of the DLA system)
n = 50 (number in sample)

The third step consisted of calculating the test

statistic (3@:311). This was calculated using equation (2):

G (2)

where

test statistic
mean accuracy determined by sampling distribution
(reference step one)

N
o

The last step was to determine the rejection region for
this test (3@:311). This rejection region is based on a
confidence level of 95 percent. This will insure that the
probability of rejecting the null hypothesis is limited to
five percent (30:311,886). If the test statistic falls
within the rejection region, the null hypothesis will be

rejected and the alternative hypothesis will be accepted.
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For this comparison, the rejection region is shown by

equation (3):

z > 1.645 (3)

Objective Six

The sixth objective was to analyze the notes taken
while conducting the experiment. These notes were taken to
help determine the usability of the system at the engineer's
working level. Any noted problems, advantages, or anomalies,
which may have an effect on the ability to use one of the

new DBMS at an engineer's working level, will be presented.

Summary

This chapter has described the methodology used to
achieve the objectives of this research effort. These
methods consisted of: a literature reviews to achieve Objec-
tives One and Two; data selection and tabulation to achieve
Objective Three; an experiment to achieve Objective Four: a
test of hypothesis using the data collected from conducting
this experiment to achieve Objective Five; and a review of
the notes taken during the experiment to achieve Objective
Six. The next chapter will present the findings and

analysis from these objectives.

L aan b oag o |




%
R

'y

Wit

%

g? IV. Findings and Analysis

"l"

e Introduction

kL

;%, This chapter will present the findings uncovered by the
hﬁ literature review performed to achieve Objectives One and
Wy Two, and the analysis and findings of Objectives Five and
&; Six. Objectives Three and Four were used as milestones and
ky had no findings or analysis to discuss in this chapter.

o

o Objective One

¢

a0 The first objective of this research was to determine
- the feasibility of integrating one of the newly developed
{f DBMS at the engineer's working level. This objective was
&i divided into two goals. The first goal was to determine if
3

: the integration, of one of the newly developed DBMS, is

j practical when the present methods used to manage the DOD
Lt supply catalog are considered. The second goal of this

O,

“ objective was to determine if there would be any major

e

4“ opposition to the idea of implementing one of these new DBMS
7

A at the engineer's working level.

L)

Al

Results. A House of Representatives report on the

Ny i

;p Military Supply Svstem, presented to the Congress of the
;?' . United States in 1970, outlined the methods used to control
‘ot

the DOD supply catalog (35). Furthermore, this report

Efz proposed the development and integration of a data base

ﬂ& management system with the ability to interrogate the DOD
'y
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supply catalog by part description (35:12). In 1978 the
technology was not available to develop a system with this
ability.

Today, nearly siXxteen years after House Report No. 91-
1718 was submitted, several systems with this capability
have been developed. A review of the present methods used
to control the DOD supply catalog was conducted. This
review was conducted to determine if any significant changes
had occurred to the programs described in House Report
No.91-1718, and if the inteqration of one of these new DBMS
was still justified. The significant factors discovered by
this literature review are presented in Chapter II.

The literature review clearly shows that the integra-
tion of a data base management system with the ability to
interrogate the DOD supply catalog by part description is
still needed at all levels of the Parts Control, Item
Reduction, and Item Entry Control Programs. Furthermore,
two of the new DBMS with this ability have been developed by
the DOD to help in the management of the supply catalog.
The third system was developed by Innovative Technology
Incorporated (ITI) and is also used by the DOD to help
manage the supply catalog.

This literature review determined that although these
systems are being used by some of the organizations involved
in the Parts Control, Item Reduction, and Item Entry

Programs, none of the systems with the this capability are
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being used at AFLC Depots, AFSC Product Divisions, or DOL
contractor engineering working levels. Interviews with
several of these organizations indicate that this type of
integration is needed, welcomed, and, in the opinion of the
individuals interviewed, long over~due. No opposition to
the idea of integrating one of these new DBMS at the

engineer's working level was discovered.

Objective Two

Objective two was to perform a review of the data base
management systems having the ability to interrogate the DOD
supply catalog by part description. This review was per-
formed to discover how many systems had this capability, and
to choose which of these systems to use in the experiment
conducted for Objective Four.

Results. The major findings from this review can be
found in Chapter II. There were three systems discovered to
have this capability. The Technical Logistics Reference
Network developed, owned, and operated by Innovative
Technology Incorporated is the only one of these system
which has the ability to interrogate the entire DOD supply

catalog. This system rents for $2000 per month. However,

3

this system was determined to slow to complete an experiment

in the time frame allotted.
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The second system discovered to have this capability
was the D@63 at HQ CASC in Battle Creek, MI. This system
has the capability to interrogate the DOD supply catalog by
part description, but the data base needed to perform these
searches has not yet been programmed.

The last system discovered to have this capability was
the DLA Network Characteristic Search System. This system
is managed by DLSC at Battle Creek, MI. This system is
currently in a prototype stage and can interrogate only 75
percent of the DOD supply catalog. However, this system was
chosen because the Federal Stock Classes used in this experi
ment were among the ones this system could interrogate and
because this system was estimated to be the only system which

could complete the experiment in the scheduled time frame.

Objective Three

Objective Three was to select and tabulate the data
base used as a test file in the experiment conducted in
Objective Four. There were no findings or analysis
associated with this objective. Completion of this
objective was used as a milestone to help determine if the
research was continuing on schedule. This objective had to
be completed before the experiment in Objective Four could

take place.
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Objective Four

Objective Four was to conduct a test of one of the DBMS
to determine if one of these systems could be used at the
engineer's working level. The analysis and findings from
this experiment were broken out into Objectives Five and
Six. There were no findings and analysis associated with
achieving Objective Four. This objective was used as a
milestone, as was Objective Three, to indicate whether or

not the research was being conducted on schedule.

Objective Five

The fifth objective was to perform a hypothesis test to
determine if the DLA Network System is at least 70 percent
"accurate". Accuracy was defined as the ability of one of
these systems to find a part in the DOD supply catalog by
using only the part's descriptive characteristics, provided
the part does exist in the catalog. The method used to per-
form this test of hypothesis is presented in Chapter III.

Results. Appendix B is the tabulated description of
the fasteners used as the test file for the experiment
conducted. This list was also used to take notes and record
the results of each search. The characteristics circled for
each of the fasteners are the characteristics which were
given to the DLA Network System to perform ite searches.

The column labeled "MATCH? PLUS X?" is where the results of
the search were marked. For the question "MATCH?" either a

"ves" or a "no" was entered depending on whether or not the
Y
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DLA system was successful in finding the fastener by using
the circled characteristics. The question "PLUS X?" refers
to the number of additional fasteners determined by the
system to also match the characteristics circled.

The definition of accuracy only specifies that the
system must find the fastener in question. The accuracy of
the system is not effected by the system finding additional
fasteners which match these characteristics. The additional
fasteners found by the system will be discussed under
Objective Six.

Out of the fifty fasteners in the test file, the DLA
Network's system was successful in locating 45 of the
fasteners (reference Appendix B). Based on these numbers,

the sample mean accuracy is:
P=45/50=0.90
The hypothesized accuracy of the system being tested is:
p= 0.70

Assuming the true accuracy of the system is only 70

percent, the variance expected from the experiment should

be: .
1/2
G =[[06.70 (1 -90.70 ) ]/ 50 ] = 0.0648
A
v
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Hence, the test statistic for this experiment is:

2.90 - 2.70
z = = 3.086
0.9065

The reiection region for this test of hypothesis is:

z > 1.645

The test statistic clearly falls into the reiection
region. Therefore, the results of the hypothesis test indi-
cate the experiment conducted provides data to support the
alternative hypothesis, that the accuracy of the system
tested is greater than 7¢ percent. The 95 percent level of
confidence used in this test of hypothesis insures that
there is less than a 5 percent chance that the null hypo-
thesis was incorrectly rejected.

To be truly accurate, the test should be repeated
several more times. However, there was only time in this

research to find the 50 stock numbers in the data base.

Objective Six

Obiective Six was to analyze the notes taken during the
experiment to help determine the usability of the system at
the engineer's working level. The problems, advantages, and
quirks of the system tested are presented under this
objective.

Results. One problem noted during the experiment was

that not all the characteristics found in the DOD supply
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catalog matched the characteristics tabulated in the test
file. In most cases, this did not effect the ability of the
system to find the fastener being sought. Most of the
discrepancies were for characteristics not given directly on
the fastener's specification. An example of this would be
thread length, where the fastener's total length and the
length of the unthreaded portion of the fastener were given.
To determine the thread length, the the length of the un-
threaded portion of the fastener had to be subtracted from
the fastener's total length. The discrepancies in these
cases tended to be very small, one or two hundreds of an
inch, and seemed to depend on the tolerances used in making
the calculations.

The main reason this did not have a large effect on the
results of this experiment was due to the manner in which
the searches were performed. As stated in Chapter II1I, the
method used to perform a search was to use only the most
basic defining characteristics on the initial search for a
fastener. Only after this search was successful would
further defining characteristics be added to the search
criteria. These would be added one at time, and only if
they were needed to try to eliminate any additional .

z fasteners matched. 1In every case, the basic defining char-
, acteristics used on the initial search were limited to

I

)
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characteristics given directly on the specifications. 1In
the majority of the cases, when the additional character-
istics were added to the search criteria, these were also
limited to characteristics given directly by the fastener
specification.

Using exact dimensions had positive and negative
effects on the experiment. Because there is a very low
probability that two different fasteners will have all
defining characteristics exactly the same, to three decimal
places, no more than seven characteristics were ever used to
reduce the number of fasteners matched by the system to only
the fastener being sought. On the other hand, when dimen-
sions not given directly on the fastener's specification
were used as search criteria, a discrepancy of one one
hundredth of an inch would result in finding no match.

In 21 cases, the additional fasteners matched by the
system could not be eliminated without also eliminating the
fastener being sought. 1In 14 of these 2] cases the
additional characteristics needed to further define the
fastener were characteristics not given directly on the
fastener's specifications. Examination of the DOD supply
catalog data base revealed discrepancies between these
dimensions in the catalog and the dimensions calculated for
the test file. 1In none of these case were the discrepancies

greater than #.003 inches.

VRS T Tt f) O {1
RN '-":"‘..‘s“l.nk4“’-;"‘.w"!u"d"‘-l,!ﬂc"’u'ﬁ!t" :




bkl A WA W oW T W

In 1 of the 21 cases where the additional matches could
not be eliminated without eliminating the fastener sought, a
review of the data in the DOD supply catalog resulted in
finding a very large error in the fastener's diameter.

There was no explanation for this error. This fastener's
diameter was given directly on the fastener specification.
The the DOD supply catalog was in error by over @.250
inches.

In the remaining six cases where the additional
fasteners matched could not be eliminated without elimina-
ting the fastener sought, it was found that the data in the
DOD supply catalog for the fastener sought was not complete.
There was missing data. The logic of the search performed
by the DLA Network System is such that when a characteristic
being matched is not specified by the DOD supply catalog,
the system assumes the data does not match. This was also
the case in three of the five cases where the fastener
sought was not matched at all.

In the remaining two cases, out of the five cases where
the fastener sought was not matched at all, a review of the
DOD Supply Catalog revealed no record in the DLA Network
Characteristic Search System for that fastener. There are .

two possible explanations for this. One is that this system

P; is still in the prototype stage and not all of the Item Name

{
O

- ¥

groups can be interrogated by the system. These fasteners

may have been listed under one of the smaller Item Name
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ﬁg groups which can not, at this time, be interrogated by this

" prototype system. The second possible reason is that unused
\gz items are eliminated from the DOD supply catalog on a con-
f%é tinuous basis. The fasteners in question may have been

“; deleted from the system in the time between when the test
g; file was created and the experiment was performed. Neither
%& : of these possible reasons were verified.

'

' One of the anomalies of the system is that the Item
;R ‘ Name, fastener head style, and fastener drive style, if
g; applicable, are described by code numbers. This did not I
:J pose a problem. For this experiment, a list of these codes
§§ was borrowed from one of the system users at the Defense
.ﬁs Electronic Supply Center where the experiment was conducted.

After searching for only ten fasteners, the codes needed
4 were committed to memory and the list was not used for the
ﬁ{ remaining fasteners.
Another anomaly of the system was the manner the system
ﬁﬁ accepts the characteristics for a search. The system would
KN ask a maximum ten questions. Each question represented one

characteristic needed to define the item being sought. It

ol

%g' may take 20, or more, different characteristics to fully
%ﬁ ’ define a fastener. Furthermore, the ten characteristics
%; requested were not the same for each Item Name category.
9

E; This means that who ever developed the software for the
?ﬁ characteristic search of each Item Name category had to
o
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decide which ten characteristics to use to best interrogate
that Item Name category. This did not cause any problem for

this experiment. Although up to ten characteristics could

have been defined, in no case were more than seven used in
any of the searches performed in this experiment.

A major finding of the experiment is the length of time
required to search for a part in the DOD supply éatalog by
part description. As described in Chapter 1I, it normally
averages a week to manually search for a fastener in the DOD
supply catalog when only the characteristics of the fastener
are known. Using the DLA Network Characteristic Search
capability, all 50 fastener searches were conducted in a 4
day time period. Much of this time was devoted to becoming
familiar with the system. The last 35 fastener searches
were conducted on the final day of the experiment. It took
only 5.5 hours to conduct these 35 searches, or an average
of 9.5 minutes per search.

A big advantage discovered while using the DLA Network
Characteristic Search System, is that it is part of the DLA
Network. Once a national stock number was identified by the
system, the DLA Network could be used to access the other
systems in the network which contained additional informa-
tion on the National Stock Number in question. This is an
important time saver when a decision to use a part is also

based on how many of the parts are there in stock, who
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manufactures the part, are there other authorized substitu-

tions for the part, or who has management responsibility for
the part.
Summary

This chapter has presented the results of the litera-
ture review conducted to achieve the first two objective of
this research. It was shown that the integration of a data
base management system, with the ability to interrogate the
DOD supply catalog, is needed at all levels of the Parts
Control, Item Reduction, and Item Entrv Control Programs.
The literature review also indicated that the idea of inte-
grating one of these systems at the engineer's working level
would be accepted with no major opposition.

The hypothesis test used to achieve Objective Five
shows that the experiment conducted provides evidence to
support the conclusion that the DLA Network System is more
than 7@ percent accurate.

Finally, this chapter reported results of Objective Six
by analyzing the notes taken during the experiment. The
findings from these notes indicate there are errors in the
DOD supply catalog's characteristics data base for
fasteners. An explanation was given as to why these errors
did not have a greater impact on the outcome of this experi-
ment. Also, it was discovered that the Item Name, fastener

head style, and fastener drive style codes had to be known
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before a search for a fastener could be performed. The
notes taken and the outcome of the experiment indicate that
this did not pose any real problem. Finally, these notes
verified the tremendous speed of the DLA Network System.

The first six objectives of this experiment have been
accomplished. The final objective is to draw conclusions as
to the feasibility of integrating one of these new data base
management system, at the engineer's working level, to aid
in piece part standardization and substitution. These

conclusions will be presented in Chapter V.
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V. Conclusions and Recommendations

Introduction

The final research objective was to draw conclusions
based on the findings and analysis of the research
conducted. These conclusions are presented in this chapter
along with recommendations based on these conclusions.
First, a short research summary will be given to help pre-
sent these conclusions and recommendations as a part of the

total research effort.

Research Summary

Background. 1In 1970 the Armed Services Committee of
the House of Representatives of the United States Congress
performed a review of the military supply system (35). This
committee recommended that the Department of Defense develop
the capability to interrogate the DOD supply catalog by part
description. Furthermore, this committee recommended that
this capability be used at all working levels of the cata-
loging, standardization, and provisioning processes. 1In
1978, the technology needed to develop a data base ménage-
ment system, with this capability, did not exist. Today,
there are several data base management systems with the
ability to interrogate the DOD supply catalog by part
description. These systems are being used to help manage

the DOD supply catalog.
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Problem. Presently, AFLC Depots, ASD Product
Divisions, and DOD contractor engineering working levels do

not have access to the data base management systems which

have the capability to interrogate the DOD supply catalog by

part description. Without this ability, effective standard-

ization and substitution of the parts needed for a repair,

or in a new design, can not take place at the engineer's

working level.
Objectives.

mine the feasibility of using one of the new data base

The purpose of this research was to deter-

management systems, with the ability to interrogate the DOD
supply catalog by part description, to aid in piece part
standardization and substitution at the engineer's working

level. Several research objectives were established. First,

determine if the integration of one of the new DBMS is
practical when the present methods used to manage the DOD
supply catalog are considered.

Second, investigate the DBMS which have the ability to

interrogate the DOD supply catalog by part description. The
purpose of this investigation was to discover which systems
have this capability and to choose one of these systems for
the experiment to be conducted in the fourth research
obiective.
Third, compile a data base of parts and tabulate the

descriptive characteristics needed to define these parts.
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] This data base was used as the test file in the experiment
S
'f conducted in the fourth research objective.
n
f; Fourth, conduct a test of one of the newly developed i
%b DBMS to determine if these systems can be used by the
;_ engineer to match piece parts in the DOD supply catalog with
)
f%» piece parts needed in a particular application.
;?» Fifth, analyze the data collected from the experiment
': conducted in objective four, to determine the "accuracy" of
;&‘ the system tested.
j§ Sixth, review the notes taken during the experiment to
‘  determine any problems, advantages, or anomalies which may
:a effect the ability to use one of these systems at the
:i engineer's working level.
k: Finally, draw conclusions, based on the research con-
%: ducted, about the feasibility of using one of the new DBMS
%ﬁ at AFLC Depots, AFSC Product Divisions, and DOD contractor
engineering working levels to aid in the standardization and
li: substitution of piece parts.
;;E Summary of Methods. The method used to achieve the
first research objective was a literature review. 1In this
;; review, the Military Supply System was reviewed to determine
gj if any significant changes had occurred to this system in
%: the sixteen years which had passed since the House of
gg Representatives had proposed the development of an automated
g% system.
0
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The method used to achieve the second research objec-
tive was also a literature review. This literature review
included personal interviews with some of the individuals
who use, manage, and have helped design DBMS with the
ability to interrogate the DOD supply catalog by part de-
scription. It also included some hands-on evaluations of
these systems.

The third objective was achieved in three steps. The
first step randomly selected fastener specifications from
several design engineer handbooks. The second step randomly
selected one fastener from each of the specifications
selected in the previous step and insured the fastener
selected was one of the fasteners listed in the DOD supply
catalog. In the final step, specifications were deciphered
and the characteristics tabulated for the fasteners
selected.

The fourth objective was achieved by performing an
experiment on the DLA Network prototype Characteristic
Search System. For this experiment, only the defining char-

acteristics for each fastener were entered, by hand, into

v%i the DLA Network System using a terminal at the Defense
gj: Electronic Supply Center in Kettering, OH.
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The fifth objective was accomplished by conducting a
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hypothesis test. This test was performed at a 95 percent

B ot e

level of confidence. The object of this test was to deter-

mine if the data collected from the experiment provided
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sufficient evidence to support the assumption that the
system tested was at least 70 percent accurate.

The sixth objective was accomplished by reviewing the
notes taken during the experiment. This review exposed any
problems, advantages, or anomalies which may effect the
usability of the system tested at the engineer's working
level.

Finally, conclusions were drawn about the feasibility
of inteqrating one of the new DBMS at the engineer's working
level. This was accomplished by a review of the findings
collected form the literature reviews and of the findings

and analysis from the experiment conducted.

Conclusions

Objective One. The literature review conducted to
achieve this objective resulted in finding that no signifi-
cant changes had occurred to the Military Supply System
since it was reviewed by the House of Representatives in
1970. This literature review supports the conclusions of
House Report No. 91-1718 that a data base management system,
with the ability to interrogate the DOD supply catalog by
part description, is needed at all working levels of the
Military Supply System.

The literature review also confirmed that no system
with this capability is presently being used by the AFLC,
AFSC, or DOD contractors. It was also found that

significant benefits would result from integrating this
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capability at these level. Furthermore, there was no major
opposition to integrating one of these systems at the these
\ engineering working levels.

The conclusion reached by this literature review is

that the inteqration of one of these data base management

T -

system at the engineer's working level is needed, practical,

L e e

and long over-due.

t Objective Two. The review resulted in discovering

é three data base management systems with the ability to

! interrogate the DOD supply catalog by part description. Of

3 these three systems, only Innovative Technology Incorp-

K orated's system can presently interrogate the entire DOD
supply catalog by part description. The DLA Network Systems
! can interrogate approximately 75 percent of the DOD supply

5 catalog, and is in the process of adding the capability to

: interrogate the remaining 25 percent. The D@63 system at HQ
# CASC does have this capability, but has not had its data
base programmed for this capability.

! Of the three systems, the DLA Network System was chosen
to perform the experiment because it could interrogate the
Federal Stock Classes in the test file tabulated for the

?i experiment, and it was estimated to be the only system which
o could perform searches fast enough to complete the experi-

1 ment in the scheduled time frame.
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It is, therefore, concluded that if one of these
systems were to be integrated at the engineer's working
level some time in the near future, it would have to be
either the Innovative Technology Incorporated's or the DLA
Network System. When choosing between the two, favor should
be given to the DLA Network System, provided it can inter-
rogate the Federal Stock Classes needed, due to the relative
quickness of the system.

Objective Three. This objective consisted of choosing

and tabulating the data base needed as a test file for the
experiment conducted in objective four. There were no find-
ings or analysis associated with achieving this objective.
There are also no conclusions drawn form this objective.
This objective was used as a milestone to help determine if
the research was being conducted on schedule.

Objective Four. This objective was to conduct an

experiment to test of one of the new data base management
systems. The findings and analyze fr~m this experiment were
broken-out into Objectives Five and Six. Objective Four,
like Objective Three, was also used as a milestone. No
findings, analysis, or conclusions were drawn from this
objective.

Objective Five. ' This objective was to conduct a test

of hypothesis to determine if the data base management
system tested was at least 70 percent accurate. The test of

hypothesis, conducted at a 95 percent level of confidence,
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Tt clearly indicates the experiment conducted provided data to

support the assumption that this system is at least 70

éé percent accurate. Therefore, it is concluded that the DLA
g? Ne}work Characteristic Search System is at least 70 percent
B

B accurate.

&t

%§ Objective Six. This objective was to review the notes
;% taken during the experiment to determine if any problems,

f: advantages, or anomalies, which would effect the ability of
‘o',

igi this system to be used at the engineering working level,

jﬁ exist. This review pointed out that there are errors and

‘: missing data in the DOD supply catalog for the Federal Stock
3.; Classes on which the characteristic searches for this exper-
?f iment were performed. However, these errors and missing

i; data had little effect on the outcome of this experiment due
%a to the method by which the searches are normally performed.
?%’ The DLA Network System uses alpha numeric codes to

" define Item Names, fastener head style, and fastener drive
s& type. These codes were easily referenced, and the codes

gg used most often were easily committed to memory in the

b

! experiment conducted.

%& The DLA Network System uses a maximum of ten character-
éﬁ istics as search criteria for a part. With some fasteners

requiring in excess of 20 characteristics to be fully de-
fined, it was thought that this would be a problem. It was

noted during the experiment, however, that the number of

of N WS RN

matches found by a search could easily be limited by using
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very small tolerances in describing the parts being sought.
On the other hand, if more matches are sought, in order to
have larger selection, this could be accomplished by expand-
irg the limits on some of the less critical defining char-
acteristics used as search criteria.

In the experiment conducted, no more than seven
defining characteristics were needed to limit the matches
found by the system to only the fastener sought. One reason
for this is that only exact dimensions, to three decimal
places, were used as search criteria in this experiment.

The average length of time required to perform a search
for the last 35 fasteners was 9.5 minutes. This is a tre-
mendous improvement over the one week average it now takes.

Finally, a big advantage of using the DLA Network
Characteristic Search System is the fact that the other data
bases in this network can be accessed in a manner of minutes,
once a characteristic search has found a match. The
National Stock Number of the part matched can be used to
access the information in these other data bases, when the
information in these data bases is needed to help make a
final choice of whether or not to use this part for the
application under consideration.

The conclusion reached, by the review of the notes
taken from this experiment, is that this system would be a

tremendous improvement over the present methods used at AFLC
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Depots, AFSC Product Divisions, and DOD contractor engineer-
ing working levels. Furthermore, it is concluded that there
were no préblems or anomalies uncovered by this research
which would prevent the use of this system at the engineer-
ing working level. It has also been concluded that there
are major advantages to using the DLA Network Characteristic
Search Svstem for the standardization and substitution of

piece parts.

Recommendations

This research supports the need for AFSC Product
Divisions, AFLC Depots, and DOD contractor engineering work-
ing levels to interrogate the DOD supply catalog by part
description. Furthermore, the experiment conducted clearly
demonstrates the ability of the DLA Network Characteristic
Search System to be used by a design engineer to interrogate
the DOD supply catalog by part description. It is therefore
recommended that a plan of implementation be developed to
insure that access to a system with the DLA Network Char-
acteristic Search capabilities is made available to AFSC
Product Divisions, AFLC Depots, and DOD contractors working
levels.

The research indicates that this problem is common to
design engineering working levels throughout the DOD. A
more complete follow-on study may be needed to verify this
and to refine a plan of implementation to include these

other DOD engineering working levels.
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Appendix A: Sample Fastener Specification

STANDARD PARTS MANUAL
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Appendix B:

Tabulated Fastener Test File
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1. OVERVIEW v

Thirs systenm provides the suvthorized user wvith the capability of
direct access into the DIDS Characteristic Dets Base to obtatr
natching ttems (NINNs) based upon fnput through user friendly on-
linc terminals.

This systew requires that the ufer fnput the ltem Name Cude (INC)
ior the tten being searched. 1t the INC ia not known by the
user, he vill receive fnstructione on the tetminal on how to sign
onto the FSC/FSG/INC system to obtain the INC number and also how
to s1gn beck on to the Characterictics Search Systenm.

“eying in the INC will bring up a series of up to ten query
screens (questions from the computer) wvhich he wil)l anewer ({f
possible). 1f the INC entered has not yet been Jouaded to the
Chearacteristics Sesrch Syster, the urer will rececive a merrage to
that affect.

NOTE: 1Inftially, only INCs for F11C A1S4 (pumpk, liquiéd, gencral
purpose) will be loaded for this prototype syatew. Newv FIIGa and
their INCs sre planned to be added in the future.

The questions for the fnput INCs have been get up tc be ap uvser
friendly as poesible. The umer must answer the fi*rt two quec-
tions with posftive replies to initinte 8 vaelid trensaction and

then should answer as wany of the rewaining acuestions as poesi-
ble.

When the questions hgve been enswered by the user, the computer
vil]l code the replies to create 3 search record and begin the
search for itemns which have characteristics cqual to the replies
input by the user.

1f the computer finds eny 1tems which metch the criteria supplied
by the user, the NIINs for those watchee (up to 100 NIINs) will
be displayed for the user to viev (mee output screern CHS MT).

The user vill then be given options to : begin viewving, start 2
new search, or stop processicg and cign off.

1f the user wishes to try and reduce the quantity of watches, he
wvill start a new sesrch for the gsame INC and snswver some of the
Questions not answvered the first time.

1f the user wishes to begin viewing he wvil) sioply hit the enter
key. This will cause the computer to output on the terminal the
CHS TR output screen (segaent A) {identification data and (sep-
ment M) clear text characteristics for esch NIIK.

1f the user wvishes to stop procersing at any time he will enter
option code "Q" to stop processing and cign off.

nc 1f cthe computer finde no mstches, output acreen CHS NF will be
) provided on the terminal. This screen vill give the uncr the

.b option of beginning a new scarct on the sape 1INC or s vew INC by
o4 entering the INC number in the enter area.

‘Or! [
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DATA AVAILABLE ON-LINE

ELEMERT NAME
Segment A - Identiffcatfon hata (Modified)

FliC
INC
CTRL CODE
TYPE 1)
RPDMRC
DEHMIL CODE

Segment M - Clear Text Charamcteristics
Requirement Ststement
Clear Text Reply

111, SICNINC ONTO THE CHARACTERISTICS SEARCH PROTOTYPE

To sign onto the characteristics rearch proprarn:
1. Sign onto the terninal with usercode/passvord ss usuval.
2. Enter CHS () positions)
3. Hit the ENTER key (on terminal)

You will receive Screen f1 CHS MM for cntertng the INC to be
searched.

1V. CURRENT CAPABILITIES

After signing ontu the charascteristics Search System vou will he
given screen CHS MM and asked if you know :he INC.

At this time (during prototype) only the cleven listed INCs for
FII1C Al94 will be aveilable for search:

l. 1674]1 Pump, Centrifugal

2. 14791 pPump, Axial Pietons

3. 14792 Pump, Radial Pistons

4., 14860 Fump, Reciprocating, Direct Acting
5. 14862 Pump Unit, Centrifugal - Potary
6. 17988 Pump Uniz, Centrifugel

7. 1818] Pusp Unit, Rotary

8. 3040% Pusmp, Reciprocating

9. 3040) Pump, Rotary

1C. 30475 *fump Unit, Reciprocsting

11. 31819 Pump Unit, Axial Pistons

New INCe will be added in the fuzure v DLSC on s schedule yet :o
be developed.
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(Bepdin Seavch)

(Transfer Screen)

(INC Not Loaded)
(Characteristices Questions)
(No lteme Found)

(Matching NIlNe)

(TIR NIIN Record)
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DU 3 T CHAPALTIRISTICS ON-LINF Sf ARCH
TO BEGIN SEARCHING FOR AN ITEM BY ITS CHARACTERISTICS YOU MUST FIRST
ENTER THE JTEM NAME CODE (INC). )
TER Y IN THE
3 THE INC FOR THE TTEM THEN ENTER THE (11
SALCZ"},’E&E‘:EB TN EN%EI’I THE INC [N THE FOLLOWING shacet AND Wiv' Twe -
ENTER KEY ON YODUR KEYBOARD.
SPACE BFLOW AND
NOY KNOW THE INC ENTER THE LETYER N IN THE
mé: 0'4?"1’ ?35 ENTER KEY ON YOUR KEYBOARD. -l
" DD YOU KNOW THE INCT_ Y (Y=YES: N=ND) DR {0=0UIT)
DD YOU KNOM me="51819 XH*
SCREEN OPT10ON REACTION
CHS MM INC Known?
Y (Yesu) Also enter the INC 0. The ftoent quertion
concernfing this INC will bhe displaycd.
N (No) This will display the transfer instructions
(for the FSC/1ten name syster) and also
inetructions on how to get beck to the
Chsracterfstics Seerch System. Hit the
enter key to transfer.
Q (Quit)

Thie will sign vou off the Characteristicr .
Search Systen.
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ROM THE FSC SvYST
M NAME) AND THEN
1

OW THE JTEMS WH

En)

"
EN
H

x

C

s I mM

SCREEN AND
AN, You

“t SCREEN OPT1ON REACTION

Q~ CHS TA Thie screen will provide Informatinn about
.% the transfer to the FSC/Item name prototype
N and alen huw to get back to the CHS

ﬁa (Characteristica Search) System. Hit the

| enter key to trsnsfer.

" OR

J§ Clear the screen and enter CHS to sign back
onto the Character{stics Search System.

SRt
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DLSC = CHARACTYERISTICS SEARCH SYSTEM
THE INC 00000 IS NOT YET AVAILABLE ON THIS PROTDTYPE SYSTENK,

SC WILL BE ADDING NEW INC'S YO _TYHE SYSTE®M IN THE FUTURE IF THE
ngTDTYPE PRDVE? TO BE A NEEDED TOOL FO; ASSISTING USERS TO FIND ITE™S,

TO RETURN TO THE SEARCH PROCESS SIMPLY HIT THE ENTER KEY,

SCREEN OPTI1ON REACTION
CHS IN None Hit the enter key to return to the search
proceess.

82




£

B vy R ) noaty ' "y * uyf
. ",‘.’ L N L 5.’},';‘" ‘n“’."ﬂ;,“ ,%“5"}" ¥
. N

CHARACTERISTICS SEARCH QUESTIONS ST
ITEM QUESTIONS FOR INC_ 31819 PUMP UNIT, AXTAL PISTONS

ENTER THE REPLY CODE FROM THE TABLE WHICH DENOTES INPUT CONNECTION TYPF:

REPLY REPLY PEPLY
CODE REPLY CODE REPLY copt RFPLY
8G BELL MOUTH 8J OCTAGON FLANGE AN TRIANGULAR FL ANGE
BH BUTT WELD BC OUICK DISCONNECT &M THREADED INTERNAL
AA COMPRESSION TUBE A0 ODVAL FLANGE AL THREADED EXTEGNAL
+ AB FLARED TUBE AE RECTANGULAR FLANGE AP  UNTHREADED INTERNAL
AC SOLDER TUBE AF ROUND FLANGE AN UNTHREADED EXTERNAL
AG SOUARE FLANCE
AN EXAMPLEt >AAC (COMPRESSION TUBE)
OPTION (C=CONTINUE, ReRETURN TO BEGIN SEARCH SCREEN, S=SEARCH FOR THE 1TEM)
XHY ENYER REPLY ANSWERS ABOVE
SCREEN OPTION REACTION
CHS QA C The next query screen quentfon will come up
(Continue) on the terminal.
S The mearch process will begin on the
{Search) questions answered at that point.
R The main menu (CHS MM) will come up on the
(Return) terminal.

Q Stop procesring and sign-off system.
(Quit)

NOTE: The firet two questions will require a positive answer,
1f the questiones are not snewvered yvu will receive an error
message (near the bottom of the screen) which reads:

®*THIS QUESTION REQUIRES A POSITIVE REPLY**

If you do not wish to answver A question (after anawvering question
1 sand 2) then lesve the ansver blank and skip thst question.
This indicates you will accept any value for thie question.

There may be more than one qucation displaved on a screen (1¢
room permitsa),
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B LAl als aulh _aa- ke Sat .l “v—m“

CHAKLACTERISTIC
INCe Blg%gc'UHP UNIT, AXIAL P

SE
IS
WE WERE UNABLE YO FIND ANY JTEMS WHICH
PE

HERE ARE NO ITENMS OF THIS TY
'lNng{EE%L: ENENERED gNE OR MORE OF THE QUESTIONS ON THIS 17

TO BEGIN ANDTHER SEARCH ENTER ANOTHER INC IN THE SPACE PROVIDED BELOW.
TO RETURN TO THE FSC/ITEM NAME PROGRAM ENTER D>FSCC IN THE SPACES RELOW.

CHED YDUR SEARCH CRITERTA,

ON QUR SYSTERM QR Vgg MAY HAVE

INC # DR FSC XNy
SCREEN OPTION REACTION
CHS NF INCSH NOTE: The umer may fnput the aame INCI 1f
he wirhes to trv and answer more replies or
a new INC! for s new search.
“rscll

Thie option will display the transfer
screen information for the FSC/1tem name
system (CHS TA).
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REACTION

OPTION

SCREEN

the enter key to begin viewing the

starting NIIN datas.

Hit

CHS NMT

1f
yun

search on thir INC or

To begin another

R
(Return)

“R"

INC? and use optiecn
vill receive the firet question for the ncw

you change the
INC.

the

To stop this tranaaction and eign off

systean,

(Quit)

you may

To view other than the first NIIN displaved,

NOTE:

and then hit

change the starting NIIN field to the deesited NIIN,

the enter key.
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CHARACTERISTICS SEARCY TIR NIIN RECORD
F116 INC NSN/'S?NE” :3%0’00b~0130 CRYL/ASYS TYPE RPOMRC DML
A19400 30475 PUMP UNIT, RECIPROCATING N X A
HARACTERISTICS ~ SEGMENT ©
MRC CLEa%N;E§;N$ ¢ CLEAR TEXT REPLY
ASWT INTAKE CONMECTION THREAD SJZE AND 1.250=-11-1/72 NPTY
Avv DISERARGE CONNECTION QUANTITY )
AAYY
AAYM 8}5CNARGE CONNECTION TYPE THREADED JHNTERNAL
ASA? DISCHARGE CONNECTION YMREAD S12E 1,000-11-1/2 NPY
AND SERJES/TYPE DESIGNATOR
dakDJ PRIME MDVER TYPE ELECTRIC WOTOR
AAXS PRIME MOVER COOL ING MEDIUM AlR
AAXH PRIME MOVER QUANT]TY 1
AHIX PRIME MOVER HORSEPOMER RATING 0D.750
SE0E SR Ty .o
EhPS CURRENT RATING IN AMPS ANY ACCEPTABLE
AKNA INCLOSURE TYPE PARTIALLY INCLOSED
SCROLL N (N=NEXT, BwBACK, ReRETURN 7D BEGIN NEW SEARCH) '
NEW-NIIN (N-NEX* NIIN, P=PRIOR NIIN, S=SHOW NIINS, O=QUIT} X"
SCREEN OPTION REACTION
CHS TR
SCROLL
N This option wil)l be umed to scroll to the
(Next) next page of characterfstics for this NIIN.
B This option will be umed to scroll to the
(Back) prior page of characteristices for this
NIIN,
R Thie option will be used to returs to the
(Return) begin esearch screen (CHS MM). .
NEW NILIN
N This cption vill be veed to get the lot
(Next) page of chsracteristice on the next NIIN /.,
(Note: This option i{s used for multiple
NIIN matches only.)
4 This option will be used to get the lot
(Prcior) page of the prior NIIN / that was matched.
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SCREEN CHS TR (Continued)

SCREEN OPTION REACTION
i NEW NLIN
S This option will be used to display the
(Show) matching NIINs (CHS HT) for this
transaction.
Q This option will step procenning and sign
(Quit) you off the characteristics search system,
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VI, SAMPLE OF CHARACTERISTICS SEARCH TRANSACTION

The following screen samples ahnw 8 typical rearch tranaaction
and whot the resulting screens will look like,

EXAMPLE TRANSACTION

Thia sample shows A search transactian for INC {7988 Pump Unir,
Centrifugal. .

EXAMPLE SCREENS

EXAMPLE A User entets 8 "Y" (for yes) and then entern the INC #
17988.

EXAMPLE B The first question for INC 17988 1g displayed.

The user enters 2S5 (Hydrocarbon fuels/of1ls) and Option
C (continue).

EXAMPLE € The second and third quesrtionr for INC 17988 are
dieplayed.

The user enters M (gallons) and then entcrs 1 to 10
for the numeric gallons (range).

The user does not answetr the third question (skip tabh
by these fields). He enters an S option to begin the
search at this point.

EXAMPLE D The watching NIINe are displayed (from the search).

As can be seren there were 8 NIINs that matched the
characteriantice of hydrocarhon fuels/ntls (RS) and
betveen ' and 10 (gallona per minute) maxtimun
discharge flow rate.

The uner decidee to anever more questione sad cut down
the nuaber of wmatches, Ente: an "P" option to return
to the begin nev sesrch process.

EXAMPLE E The first question for INC 17988 s displayed. The
ueer enters BS agsin.

EXAMPLE F The second and third questions for INC 17988 are
displayed.

The user enters M (for Fanllons) and s crange of 1 to
10 again. The usetr akipn the third question and hite
the enter key to continue,

"»,; 88
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EXAMPLE C The fourth questinn for INC 17988 {s displayed.

The user enters F and then enters 15.0 to 28.5 (range)
for total head, and then enters "S" option to begin
aesrching at this polnt.

EXAMPLE H The matching NIUINa are displayed.
NOTE: Thie time there are only 2 msatched NIINs. This
1s because the user has answered the fourth question
and specified 15 to 28.5 feet for total head, acd only
2 NlINr fall within that ranye. The user hits the
enter key to begin viewving the firet NIIN,

EXAMPLE 1 The fivgt matching NIIN (005293403) {s displayed
shoving the first page of (Segment M) characteristices.
To scroll to the next page of characterfstice oo this
NIIN the user enters N in the acroll fileld for page 1
and page 2.

EXAMPLE J The third page of NIIN D05293403 is displayed.
NOTE: The lest line shovn uoder charascteristice has
a#ded NO MORE DATA FOR THIS NIINteed This indicsetes
that all the charascteristice on thie NIIN have been
displayed.

The uner entera N next to the nev NIIN f1eld (to
tndicate they vish to mee the next NIIN).

EXAMPLE X The firet page of the next NIIN (010730082) 1s
dieplayed.

The ueer enters S next to the nev NIIN fileld (to
fodicate they wish to see the NIINe again).

EXAMPLE L The matching N1INe avre displayed sgain.
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SPACE BELON AND

ISTICS YOU mUST FIRST

ENTRIFUGAL
ENTER THE REPLY CODE FOR THE MEDIA FDR WHICH THE JTEM IS DESIGNED:

HE LETTER N IN THE

\
8UARD,

xR

- - - - — W - e - - - -

(V-YES* NeNO) OR (0=QUIT)

CHARACTERISYICS ON-LINE SFARCH
CINC).,

SEARCHING FOR AN JTEM BY 1TSS CHARACTER

DLSC
NANME CODE

EXAMPLE A

00 YOU KNOW
ITEN QUESTI!O

ACKL
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x o O W
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ARCH QUESTJONS

EXAMPLE E

PURP UNIT, CENTRIFUGAL

SE
988

ENTER THE REPLY CODE FOR THE MEDJA FOR WHICH THME
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PAGE 1
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IV. CURRENT CAPABILITIES
g
,::' After signing onto the Characterystics Scarch Sratoem you wil? N
.iz}: be given screen CHS MM and asked if you krnow the INC,
W
:'*:: The following Item Names are available’for searcn ac of 0:1/28 EeE.
I1TEM NAME INC FI1G
" ADAPTER, CONNECTOR 15021 ACZ21D
<Y ADAPTER, CRBLE CLAMP TD CONNECTCHR I04:5 AL
o AMPMETER 1645 AI10AA
ot BEARING, BALL, ANNULFR U1 RYe 4k
o BEARING, WASHER THRUST 12211 HR4LESD
L BEARING, SLEEVE 12205 (ST Th)
BOLT, SHOULDER . Q43S AICIAD
BOLT, MACHINE QlEaT H003R0
N BOLT, SHEAR 159032 H2RZIAQ
‘W BRUSH, ELECTRICAL CONTACT cOzes A1 500
N BUSHING, SLEEVE 3225 ED456D
'}b CABLE ASSEMELY, POWER, ELECTRICA 024is F37700
n CABLE ASSY,RADIO FREQUENCY Q0L EL STTOR
et CABLE RESSY, SPETIAL PURPOSE ELECT cares (7T ue
CABLE, POWER, ELECTRICAL ok AC 7790
CASLE, SPECIRL PURPLSZ, ELECTRIC 1€6e3 . HATTLO
14 CAPACITOR, FIXED, GLPES, LIELECT ex e
') CcaPAC. ,FIXED,METALLIZED, BPAPEF-PL eriini
» CAPACITOR, FIXED, CERAMIC DIELEICTF AT
A CAPACITOR, FIXEL, ELECTRILYTIC ISR AN AL
N CAPACITOR, FIXEE,MICA DIELECTFIC VOCCE Fites D
) * CAPACITOR, FIXED, PAPER DIELECTRIC ez R21002
CPAPACITOR, FIXED, PLASTIC DIELECTF BAANE FARS T
5 CIRCUIT BREAKER W2 liE A 205D
ot CLAMP, LOOP
:;'5; CONNECTOR, PLUG, ELECTPICAL
R CONNECTOR, RECEIFTACLE, ELECTRICAL
{k CONTACT, ELECTRICAL
o CARYSTAL UNIT,DUARTZ T
" FILTER ELEMENT, FLUID it £Iq02d
FILTER, BAND PGES o ARLTAL
o FILTER, RADID FREQUENCY INTERFER o AQLTED
Vdy FUSE, CARTRIDGE foie RALTOD
M, GASKET 04 ROZIED
i GEAR, BEVEL g4 HITO0d
5 GEAR, KILiCAL cE (27000
N . GERR, SPUR 25 AITI0
GROMMET, NOMMETTALLIC iz AISed)
o . HTG. ELEMENT, ESLECT., NON IMM. T i3 AR ECD
Y. HMDSE ASSEMBLY,NDWMETTALIC RN ~eB120
25 INSZRT, SCREW THAEAD 11 TI7E->
oy ¥.NCB 0z [T N
’:l LQND' INCANLCESCZENT o0 S TEED
N LERD, ELECTRICAL Cn AeT 700
LENS, LIGKT I3 neTEAR
_ LIGKT, INDICATOR )] SR
:Vr
l‘."
B
:f“ - CepyY available to DTIC does. n
nh ; ible reproduction
. t'
N
2 ".|
t',.l
- 97
i,

(GA AN ARANEY AN ARG OO T OO O N (A LK
Eal“.-'i A l E ‘."h"“})""" '.'6“,’."‘ ",JL",‘,'.;"" )‘?“'!’ ‘-”h‘ ““* . L I } K’ai. ii‘:“": “‘K“ ?)‘"'n.f-ﬂ!l‘f t!“‘



RT3

IV. CURRENT CRPAZILITIES

After signing onto the Characteristic: Search Sysiem you will
be given screen CHS MM and askecd if yzu krnow the !NC.

The following Item Names are available fur search as of D1/¢2 EE.

ITEM NAME

METAL BAR

MOTOR, ALTERNATING CURRINT
NUT, PLAIN, HEXRGOM

NUT, PLAIN, ©0UND

NUT, SELF-LOCKING, KEXRGON
NUT, SELF-LCCKING, BLATE
PACKING, PREFORMED

PIN, STRAIGHT, HEADLEES
PIN-RIVET, THREADED

PLUG, MACHINE THREAD
POWER SUPPLY

PUMP UNIT,AXIAL PISTON
PUMP UNIT, CEMTRIFUGAL
PUMP UNIT, CENTRIFUGAL, ROTARY
PUMP UNIT, REC1PROCATING

PUMP UNIT, ROTRRY

PUMP, AXTAL PISTON

PUMP, CENTRIFUGAL

PUMP, RADIAL FISTON

PUMP, REC1PRCCATING

PUMP, RECIPRCCATING, DIRECT ACTING
PUMP, ROTARY

RELAY, ELECTROMAGNETIC
RESISTOR, FIXED, CCMPOS!TIOM
RESISTOR, FIXED, FILM

RESISTOR, FIXED, WIRE WOUND
RESISTOR, VARIABLE, NONLIRE WOUND
RESISTOR, VARIABLE, WIRE WCUND
RIVET, BLIND

RIVET, €OLID

SCREW, CLCSE TOLLERAMCE

SCREW, EXTERNALLY RECEIVED BODY
SCREW, SELF-LOCKING
SCREW, CAP, SCCKET HEAD

SCREW, MACHINE

SCREW. SHOULDER

"SZAL, PLAIN ENCASE!

SETSCREW

SHIM

SPACER, RING

SPACZR, SLEEVE

SERING, HELICAL, TOFSION
SPRING, HEL1CAL, COMEAESSION
SPRING, HEL I1CAL, EXTENS ] ON
SWITCH, PRESSURE

SWITCH, PUSH
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1V. CURRENT CAPABILITIES

Afser signing onto the Characteristics Search System you will
be given screen CHS MM and asked if you kriow the INC,

The following Item Names are available.for search as of wl/ve BE.

P I

ITEM NAME INC F116

\ SWITCH, ROTARY 22124 RISZBLS

® SWITCH, SENSITIVE 02?3 ACSIDR

¥ SWITCH, THERMOSTATIC Q0451 AR4BED

$ SWITCH, TOGSLE : QU184 FASI0R

’ TERMINAL, LUG dATE A22LEQ

' TERMINAL, STUD ocess FERLED
TRANSFORMER, POWER ' I2636 ALSEAR
TRANSFORMER, RAD10 FREQUENCY 00777 RASBAY

5 . TUPZ ASSEMBLY, METAL z1z2% 2ez-D

t TUEBE, BENT, METTALLIS Iz FUOSRS
TUSE, MATTALLIS I13E73 ANDEEER

B VALVE, CHETK e54B7y FRUEED

Y VALVE, GLOBE CTLES A0SEED
VALVE, SAFETY RELIEF 0Seag FCCEED
VOLTMETER 16453 AZ125D

1 WASHER, FLAT , zzzs FOIEA

K WAVEGUIDE RSSEMBLY B0ICS AA7ZAD
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@: Part selection for end items and weapon systems in the
o Department of Defense (DOD) occurs at AFSC Product Divisions,
N AFLC Depots, and DOD contractor engineering working levels.
3 There is presently no automated method available at the
‘ engineer's working level to allow them to interrogate the |

DOD supply catalog by part description. Without this ability,
parts, with characteristics that match those of a part ,

B needed for a specific application, cannot be selected from
o the catalog, and an unnecessary new part may then be added
ot to the catalog.

* There are several newly developed data base management
systems which have the ability to interrogate the DOD supply

@7 catalog by part description. This research investigated the
ot feasibility of integrating one of these systems at AFSC

3 Product Divisions, AFLC Depots, and DOD contractor engineering
%: working levels. An experiment was conducted with the DLA

N Network prototype Characteristic Search System. The results
gathered from the investigation and experiment indicate
a9 integration of such a system is needed and practical.

;w Therefore, a system, with the capabilities of the DLA
S Network Characteristic Search System, should be integrated
BX at AFSC Product Divisions, AFLC Depots, and DOD contractor

engineering working levels.
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