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NVENTORY CONTROL——-ZXPLOITING THZ ELECTRONIC DATA
PROCESSOR IN THE AIR FORCE
The electronic data processor (EDP) is currently being applied in
assisting the Air Force logistician through the paperwork bottlenecks which
arise as & consequence of his involvemert in & world-wide; large valuns,

high value business that must ve adequately contrall

diacasa.\an Air Porce logistical EDI' application in the-hepa.ilhil—ise-negp-—-be &*’k{U\
ocpendip new vistas for the Industrial Ingineer whose faniliarity with tie

data processing field has not been developed in association with his own

problem solving techniques. ‘<fﬂ”

Introduction ’ \

Inventory control quite naturally becomes a primo candidate for EDP
assistance inasmch as inventory control is very much & problem of in-
formation control and information analysis. In a business as large as the
US Adir Force, the mountain of information involved demards at least rapid
posting to ledgers for satisfying the bookkeeping requirements of the busi-
ness, but also requires complex analysis for accouplishing the managemxent
function. High speed, large capacity, logically programmed data procassors
satisly both these nueds.

Integrated data processing, using EDP, provides the means for in-
forrmation aggregation and anslysis for the volume of activity anticipated
in & major logistical system within & time span that presarves the vclue
of the summarizations, As inplied by the term *integrated,’ this approach
cozaits an organiration to recogriize the interdependence of the many oper-

ations {in which it is engaged. Iven for the manager of inventory (a small

but vital facet of the total logistics picture) posting swiftly all




P-1220
11-20-57

h ]
-

INVENTORY CONTROL—-:XPLOITING TH: ELECTRONIC DATA
PROCESSCOR IN THE AIR FORCE
The electronic data processor (FDP) is currently being applied in
assisting the Air Force logistician through the paperwork bottlenecks which
arise as 2 consequence of his involverert in & world-wide, large valuue,
high value business that mmst be adequately controlled. This paper will
discuss an Air Porce logistical EDP application in the hope that we may be
opening new vistas for the Industrial Ingineer whose fa::iliarity with the
data processing field has not been developed in association with his own
problem solving techniques.

Introduction

Inventory control quite naturally becomes a prime candidate for EDr
assistance inasmich as inventory control is very rmch a problem of in-
formation control and information analys:s. In a business as large as the
US Air Porce, the mountain of information involved demands at least rapid
posting to ledgers for satisfying the bookkeeping requirements of the busi-
ness, but also requires complex analysit for accomplishing the management
function. High speed, large capacity, logically programned data processors
satisfy both these needas.

Integrated data processing, using EDi, provides the means for in-
formation aggregation and analysis for the volume of activity anticipated
in a major logistical systen within a time span that preserves the valiue
of the sumsarizations. As i.plied by the tern ‘integrated,' this approach
cormmits an organization to recognize the interdependence of the nary oper-
at;ons in which it is engaged. FEven for the nanager of inventory (a small

but vital facet of the total logistics picture) posting swiftly all
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transactions at all of his stockage points, thus maintaining up-to-date
stock balances, is not sufficzient information with which to analyze his
asset condition. There rmst be available to him back-up knowledge of
systen procurensat status, existing progran requirements, due-in balances,
and outstanding obligations owed to other accounts, for it is the whale of
this knowledge, plus other information, e.g. the existence and the status
of interchangeable or gubstitute iteus, which makes [or a true under-
standing of & system-wide asset position.

The Db application discussed here (s that of inventory contral of the
nateriel supporting two major aircraft of the United States Air Force. A
single point logiqtical support concept is in operation for these weapons,
All bases flying these aircraft requisition spares from a Jeapon Suppart
Manager, who is responsible for the logistical support of these craft.
Although the management is centralized, the support materiel is strategi-
cally positioned at storage sites throughout the country,

As an indication of the magnitude of this operation, the planning was
geared to recordkeeping and analysis of 100,000 items, and an expected
daily world-wide transaction load of 20,000 commnications from bases to
the Manager. The records are kept as nagnetic tape files, which are scan-
ned and processed at speeds which enatle the entire 100,000 iter inventory
nagter file, for exanple, to be reviewed in lesa than two hours, The EDI
for which this progran was planned i{s the IEM 705-1I.

The functions of aAir Force inventory control which are part of the
prograz to be described are: 1) Input Data Control, 2) Substitution and
Xlocation, 3) Transaction fosting and !anageaent Review, and 4) Due-in

and Shiprment Control. The underlying differencuy between managing Air
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Porce stock and managing commodities in cother large businesses is in the
recquirenment to respond to the mission of the custauer; the Air Force logis-
tician must take the 24i-hour alert support demards into account in the
ovsrall system design of an inventoery control operation.
Input Data Control

In discussing the recordkeeping procedures and management review oper-
stions applicable to managing properly such a logistical system, we st
keep in mind the need far complete knovledge by the manager for timely in-
formation relative tc his system assets, repair schedules, comsumpiion
data, due-ins, stc. The data flows affecting the logistical system are
between and among bases, storage sites, contractors, other Air Porce depots
ard the Data Processing Center (DFC). In order that the DFC be capable of
supporting the information requirement of the manager, all activity affect-
ing the system, wherever it occurs, must be reported to the DPC; this ia
ths first step in insuring that the records being kept for the rmanager are
adjusted to reflset current status.

A systom utilizing EDP, although capable of processing large masses
of data with tremendous speed amd accuracy, is exacting in its demands.
Input data required by such a gystem for maintenance of records tmust be
accurate factually and in format or the system will not produce the de-
sired results, SGch centralized managenent control, geared to operate with
transaction infcrmation communicated from remote bases, cannot be installed
overnight: it must be phased into an existing, dissimilar environment and
new procedures mst be learned, The problem of insuring the receijt of

‘accurato transaction input data “or processing at the manager's Di'C be-

comes crucial, particularly at the early stage of implementation. The
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lack of mechanization at an input originating location generally means that
transactions are either 1) prepared on handwritten forms at the source for
later transcrirtion to high-spesd EDP input form, or 2) prepared in EDP in-
put form at the source, where it will be an encumbrance upon the normal
workload of the bass.

Cne importan* aspect of Input Data Control for any EDP operation, there-
fore, must be data checking. Two kinds of checks must bta made; one is re-
lated only tc the informaticn on a single transaction; ths other is con-
cerned with verification of the completeness of a group or batch of trans-
actions communicated to the DPC. In both cases accuracy is the general
reason for checking; in both oases the data processor itself provides the
most capable instrument for accomplishing these checks.,

l. Editing the Input to FDP

Single transaction verification is called editing. This includes both
error chacking and rearrangement of data formats., The former promotes ac-
curacy in the data flow to the EDP and the latter is neceseary for process-
ing convenience. The systems designer does not always have complete format
control over all of the desired inputs to his system, but usually has the
ability to recognisze and rearrange data facts on transacticn communications
originated outside the system.

Programmed EDP error checks include:

1) Requiring the presence of given fields of information on trans-
action of a certain kind.

2) Range testing information fields against known upper or lower
limits.

3) Validity checking, using a table of known acceptable valuss, all
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the key fields.

Batch controls, such as a transaction count, a control total, serial
numbering of the transactions in a group, and the restriction of each batch
to a single source organisation, are necessary to insure that complete, cor-
rect transmission of transactions takes place. A centralired recordkeeping
process demands that all transactions affecting centralized records be re-
ceived by the DPC. The omission of transactions, or the inclusion of for-
¢ign reports results in erroneous centralized records and impairs seriously
the supply effectiveness of the logistics system.

Because this input data checking is & first step in the EDP operation,
the manager of the inventory control application is assured that every re-

quired check is applied without fail. Routine chacks are made rapidly, and

judgment-type checks are programmed to ths limit of the ability to state
ther logically; only those excer.ions which cannot be conveniently handled
hy ED® are manually edited. Pinally, and most significantly, data errors
are detected before they result in file garbles or undesirable logistical
system reactions.

2. Screening and Distributing Transactions

Input Data Control functions do not end here. What has besen taid up
to now is equally applicable to any EDP operation: no knowledge?n{ ‘he
kinds and number of files maintained is necessary for the editing checks
to be made, nor is the purpose required to be known to which the processing
equipment will be applied.

The screening and distribution aspect of inventory control requires a
stock-number-sequenced file to be maintained for ever; item of supply which

has sver been designated for control by the Manager., This data file is used
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in comparison to each incoming transaction in order to insure that the giv-
en stock number and its related data are technically correct, applicable to
the Managerts control system, and compatible with the records as they are
currently being identified at the DPC. Furthermore, management control
rules applicable to particular stock items are _cntified in this file, and
transactions are either blocked froam further processing or have management
action codes addended for cognizance during the processing cycle. If neces-
sary, transactions are distributed to particular processing cycles only, or
through particular\runctiona only, or are withheld from processing until
after having been thoroughly reviewed by the Manager himself.

3. Indexing Transzctions

An inportant additional use of this file is the indexing operation.

In the hundreds of thousands of item2 of supply in the Air Force, many items
are so similar both in design and function that they are completely inter-

changeable. Por the purpose of procurement and identification they have
different. stock numbers and are catalogued and stcred separately. But they
are zanaged in the inventory as a single item. The indexing process is the
astep necessary to identify these groups of related substitute and inter-
changeable items. It assures processing through the substitution and alio-
cation function of the inventory control operation (which, it will be seen,
is not necessary for any item focr which no substitute possibility exists)
and guaranteea that any analysis of renagsment required statistics is done
on this grouped set of parts.

Substitution and Allocation

In any inventory control process there seems always to be the problem

of critical items. These may be items that are in short supply for the
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known or expected needs of the system, or they may be items which have such
a high value that allocation procedures rightfully repiace routine supply
rules. In the Air Porce there is the additionul problem of assuring mate-
riel is available to fill requestz from bases which have more urgent need
by virtus of either the mission of the base or the supply condition that
bas; finds itself in, as compared to others of the same mission. This im-
plies the nsed for a procedure for allocating spare parts so that the de-
sired equitable distribution of stock will occur.

l. The Subfamily

Since there are certain substitute relationships existing between many
of the itemxs, managemsnt of the inventory tekes these into account when al-
locating critical items. To do this requires a data file describing the
interrelationships that exist between and among the parts, and giving the
useable balances of these items in the aystem. In addition, stock monitor-
ing levels and rules for withdrawing stock to the limits of these levels
are established for each subfamily. A subfamily is defined as a set of
parts which are completely interchangeably for all applications of these

parts,
2. Seak Monitoring Levels

In our application, four stock monitoring levels have been established
for the purpose of controlling issues of critical spares. In the substitu-
tion and allocaticn function these same levels are established lor each
subfamily in order to protect the entire subfamily of parts. Without sub-
family lovels it would be possible to fill a low priority request for Part
A, of itself in sufficient supply, only to discover this part tc be needed

later as an interchangeable for Part B, which is in critical supply and for
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which a high priority request is received.
3. Required Substitutes

The substitution and allocation function performs an additional stock
distribution control operation. The Air Porce continually seeks to improve
its effectiveness and operational capability and therefore supports product
improvement programs which serve this purpose. Consequently, ti.e supply
system finds itself with interchangeable parts with only quality differences
batween them, Millions of dollars of ussable inventory would be mide ob-
solete unless some procedure could be sstablished for purging the admitted-
ly less desirable parts for those usages which could toleraste the lesser
degree of quality. This again is a problem of allocation, and the data of
the substitution and allocation file carries indicators which designate
these parts as required subatitutes. HRsquisitions for any member of the
subfanily are automatically filled in the EDP operation with the stock num-
ber of the required substitute, wherever feasible. The importance of this
forced usage of satisfactory parts in an Air Force inventsry application
should not be underestimated.

Lo hAccumlating Logistical Statistics

In addition to controlling critical item issuss, subfamily grouping of
parts enables the accumulation of consumption, demand, and other required
managsment statistics in a more meaningful context. Data gathered and ana-
lysed by this logical grouping are expected ‘o yleld requirement factors,
procurement quantities and repair schadules, (5 mention a few management
reports, which are mors representative of the actual needs of the Manager.
Any current asset report, submitted either regularly or whenever the stock

position reaches one of the faxily or part stock monitoring levels, also
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includes all members of the subfamily.

Transaction Posting and Management Review

An inventory control process is based on & record of inventory and a
set of rules with which to effect stock movement into and out of storage
locations. With EDP we are able to keep on magnetic tape files balance in-
formation and management review codes for each item controlled by the Manag-
er consolidated into a single record which includes all the locations in
the system. Thus, a compiste picture of each item, regardless of its con-
dition or its location, is available to the data processor whenever stock
management rules are applied by the EDP,

l, The Master File

The Master Fiin consists of the entire set of consolidated records,
one for each part. BEach record carries three groups o information re-
quired either for effecting posting and review, or for processing conven-
ience; these are Fixed Indicative Data, System Summary Data, and Location
Data,

Ae Flxed Indicative Data

Basically, this consists of catalogue-type information, such as
stock number, procurement source code, dated-item codes, etc., and shipping
information, such as cube, weight, unit of pack, etc. The index number,
which allows the identification of subfamilies of parts, is not a part of
the Alr Force zatalogue, but it does accompany the stock number of a con-
solidated record that is being managed as a member of a subfamily.

It is nbvious that shipping information is needed in order to have
the processor create a shipping order in answer to a requisition from a

base, all management conditions being satisfied, but determination of whether
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or not thess conditions are satisfied depends on the elements of catalogue
data included in the record. Differential processing for diffsrent seg-
mentations or categorizations of stock is a powerful technique that is rou-
tinely and consistently accomplished in EDP whenever these special charac-

teristics are programmed for computer recognition.

B. System Summary Data

¥Within this section of each consolidated record are maintained the
System Stock Monitoring Levels, which are used, in comparison with current
system assets, in determining whether a system shortage or excess exists.
So significant to this inventory control application is the concept of us-
ing these monitoring levels, that we shall describe this operation in de-
tail even before a more complete discussicn of transaction posting.

(1) Systam Stock Monitoring Levels

Requir-ment Level — that level of stock for the entire system
such that no system replenishment action is needed when system stock status
is above this amount, and a routine replenishment cycle will bring stock
to the desired system amount if it is initiated when system stock falls to
this level,

Warning Point Levei — less than Rl, indicating expected routine
replenishment has been delayed. This is the first warming of impending
criticality.

Allocation Level -- less than WPL, indicating allocation ¢f mate-
riel to high priority needs only, while other types of requisitions are
baek-ordered.

Reserve Level —- an amount of stock held for special release

only. Coded approval of the Manager is required to draw stock to below
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below this level.

It is only by including these monitoring levels that major stock
review functions of the inventory manager can be accomplished by EDP. As
transaction posting to the consolidated record takes place, continual stock
status review takes note of the latest inventory condition within the system.

For processing convenience, System Summary Data includes totals
for all conditions of materiel. Comparisons with the System Monitoring
Levels is facilitated if serviceable assats held at all storage sites in
the system are carried in a aummary total. For this purpose the following
summarizations are sstablished:

(2) System Summary Balances

Serviceab.s Summary -- stock positioned at any of the storage
sites of the aystem which 1s ready for issue to a using location.

Due-In Summary — stock moving into the system; these are assets
soon to be available to satisfy requisitions and are included in the anal-
yeis of system asset position.

Due-Out Summary — an existing backlog of unfilled orders of
a1l priorities.

The sbove quantities, when compared to the System Stock Monitor-
ing Levels, tell the Manager if the stock is at a satisfactory operating
level. Defining the System Stock Status as:

System Serviceable 4 System Due In - System Due Cut
we have a value to be compared to the monitoring levels, Before any ship-
ping order is written by the EDP, the Syetem Stock Status is recomputed and
compared to the Stock Monitoring Levels to determine whether or not the

originating requisition has high enough priority for the shipment to be
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affected, Furthermore, if a shipment is made, causing the Jystem Stcck
Status to cross one of the Stock Monitoring Levels, a complete listing of
the consolidated record for this item is produced for management attention,
and a transaction is created which will later cause a listing of the sched-
ule of all materiel due into the system from outside sources. All members
of the subfamily will be included in this listing.

Completing the set of information in the System Summary Data of
the Master File are Reparable Summary and Work Order Summary balances which
give the Manager a picture of the materiel in unserviceable condition whi h
is either available fer repair or has alresady been scheculed into the repair
cycle.

C. Location Data

For each of the storage sites under the control of the Manager,
balances of serviceable and reparable stock and balances of items reserved
for special projects are recorded and posted against as transactions affect-
ing them are processed through the EDP, A Stock Control Level is carried
with each set of location data. When the Manager receives s notice of sys-
tem short supply, this Stock Control Level tells him the latest computetion
of sach storage site's desired stock position. Any replenishment is then
scheduled into the sites in accordance with these levels.

2, Transaction Posting

We discussed the necessity for transaction reperting in a centralized
recordkeeping system without indicating what kinds of transactions our in-
ventory control operaticn requires. We have stated the necessity for all
reports of balance changes in the system, but implied in any FDP operation

of this scope is a large file maintenance job. Transaction inputs are also
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required to adjust the various pleces of management data in the many files
which support the separate functions of this computer application. The
following list is a set of transection types reported to the DPC that are

necessary for adjusting the DPC files to correspond with reality.

Transaction Notices Which Change Balances

Inventory Adjustments

Change of 8tatus, e€.g., serviceable to reparable
Receipts

Shipping Directives

Requisitions

Reversals of Previous Balance Change Transactions

Transaction Rotices Relating to File Information

Insertion of a Compiete Record

Doletion of a Complete Record

Catalogue Data Changes, e.g., price, stock number

Level Changes

Requests for Information

Within each of thess categories there may be several separate trans-

actions which the processor must recognize, e.g., inventory adjustment of
a serviceabls balance, and inventory adjustment of a reparable balance.
The detailsd planning fer each processing path in an EDP is very exacting
in its demand that none of these transaction possibilitles be overlooked.
The description which will follow will not be of the individual transactions
flowing into\tho DPC, but rather, of the general typea. The reader shculd
extend these descriptions, especially those for file mainterance changes,

in order to account for 55 separate transactions required to make this
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applicsation opserate.

A. Transaction Notices Which Change Balances

(1) Inventory Adjustment -- a revision required to bring the
records in balance with the physical inventcry. Reasoneble tolerance limits
are established within which adjustments will be accepted; otherwise manage-
ment action it required to determine the cause of the imbalance. Por this,
and for all other balance changes, both system and location balances of the
consolidated record are changsd.

(2) Changs ¢! Status — since all conditions of stock are main-
tsined in the consolidated record, any transfer of materisl from one con-
dition to another requires a transaction to indicate the balances affected.
Frequently serviceable materiel is withdrawn {rom issue until a modification
is made. For the time it is undergoing modification, a suspense balance is
recorded. This 1s accomplished bty a change of status transaction,

(3) Receipts —- incoming materiel iacreases balances on hand
and decreases due in quantities., Variations which add to the total kinds
of receipt transactions are: a) items coming from contractors, b) Air
Force shiprents from depots, and c) trans-shipment within the system from
cne 3storage site to another,

(L) 3hipping Directives -- a drvice for allowing management-
originated shipments, elther as a result of specisl approval procedures or
as & result of urgent requisitions communicated by telephone or radio.

(5) Requisitions -- this 1s the primary action-originating
transaction communicated to the DPC by a base. The action taken in answer-
ing requests from the bases or the repalr facilities depends on a nmber of

variables all of which must be considered with each requisition. The urgency
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the demand is perhaps the most important. In the Alr Porce this is ex-

pressed on a requisition in terms of the mission rating of the requesting
unit and the days remaining before the item can be used. But one must con-
sider this urgsncy in a relative way, else stock might be issued out of
turn. Of course, this is not serious if there are ample issuable stock in
the system to satisfy all priorities of demands, so the total system hold-
ing, regarded in terms of the tctal system requirements, is another factor
which must be ccnsidered when aaswering requisitions.

(6) Reversals —— a simple error-correcting procedure which al-
lows for undoing EDP actior which had occurred incorrectly for any reason.

B, Transectfon Notices Relating to File Information

{1) Insertions, Deletions — allow for the expanslion or con-
traction of the Master Pile as a routina processing step concurrent with
balance posting.

(2) Catalogue Data Changes —— in a centralized recordkseping
syatem it ie imperative that the Master Files be the most current record
of price, stock number, unit of issue, and every item of dsta required for
a complete and accurate loglstical computation. Recognizing that there may
be time lags in bringing the many scsttered base, storage si‘as, and depot
records to current status, the EDP application must be designed to change
transaction information that is incorrect. This has besn discussed as a
part of Input Data Control, which has its [ile made current by Catalogue
Data Change transactions,

{(3) Lavel Changes -- as requirements for inventory change due

to variations in plans and programs, stockage objectives also must change,

Yspeciclly when there is a complete and consolidated record giving the
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entire asset picture for the whole system, Stock Monitoring Levels should
be responsive to requirements changes matched against knowr. stockage posi-
tion. Managezant review results in transactions which update the 3tock
Moniteoring Levels either periodically, or as a result of action taken after
a system short supply condition had been noted by the EDP and communicated
to the Manager.

(4) Requests for Information -- a means provided for intsrrogat-
ing the Files in order for the Manager to view information not to be avail-
abla soon enough from a routine report; or, a means of providing an infor-
mation flow on an infrequent basis in lieu of a full periodic report. Since
report printing is the most time-consuming operation of a DPC, a Request
for Information, coded to enable the EDP to extract specific pices of in-
formation, serves the purpose cf the Manager and at the same time relieves
the DPC of what might be an overwhelming time burden.

C. Sequencing Transactions for Processing

It is important to note that the Air Force operates on a 2i-hour
day and that transactions are communicated with the DPC around the clock on
high-spes” transceiver equipment. The question then arises concerning the
order in which these transactions must be processed and the frequency of
processing. Although requisitions are received throughout the day, ship-
ments to the bases are on a routine Military Air Transport Service scheduls,
There is obviously some period of time before the scheduled departure of
these flights whers the batch procesaing of requisition transactions is
feasible. For the present, it is believed tha. the highest priority requi-
sitions may be batched and processed into a shipping order with a two—hour

batch cycle, while all other transactions sre processed in a single 24-hour
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batch cycle.

The sequence of introduction of transactions intc the 24-hour, or
ma jor batch, cycle is of some interest. Since the files are arranged in
stock number sequsnce, the major breakdown arranges all transactions into
this order. Then, if there is more than a single input for any stock num-
ber, a further sequencing must take place. Actually, the only critical or-
der from the balance-keeping point of view is that of placing receipt notices
before requisitions and shipping directives., However, the complete rule
states that all file maintenance transactions for a given stock number pre-
cede change balance transactions, and that within change balance inputs,
tha order is:

(1) Receipts

(2) Reversals

(3) Inventory Adjustments

(4) Status Changes

(5) Shipping Directives

(6) Requisitions (including previous Sackorders)
FPinally, for equitable stock distribution, the Requisitions and Backorders
are ranked in accordance with missicn rating of the requesting unit and the
days remaining before the item can be used, Then, if allocation procedures
are to be invoked, the proper distribution of stock occurs through the use
of the Stock Monitoring Levels.

3, Outputs of Master Fils Processing

The outputs of Master File processing are either reports or action no-
tices. Although some of these reports are not explicitly published docu-

ments, they must be included, s 1ce the use of the Request for Information
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maker available timely management data on an ad hoc basis.
A, leggrts

(1) The Master Pile —- From the point cf view of the Manager,
this file represents a continuous report providing him with aet;iled docu-
mentaticn of his asset position for each item in his inventory. On a regu-
lar basis, e.g., Quarterly, some categories of stock will ba reported com~
plastely in accordance with Air Force regulations on critical item control,
On occasion, inquiry may be made to determine current stock status, which
would yield a special report, for management review,

(2) Transaction Register -- Bach input to the EDP operation
generates at least an entry onto the Daily Traneaction Register. Where
balances have been changed by a transaction, the new balance caused by the
posting is added ;; the transaction bafore it is placed on the Register.

In the case of requisitions, action coding is added to indicate the DPC
action in response to the request. The Transaction Register is the audit
trail provided to verify action teken within the data processor, and may be
1isted for viesual checking when required in any number of different presen-
tations, e.g., for each storage site location aggregated monthly and se-
quenced by stock number action for each day; for each stock number, a run-
ning list of daily activity within the system.

(3) System Short Supply Notices -- This output results auto-
matically es soon as an EDP review of System Stock Status against any of
the System Monitoring Levels indicater one of these system balances has
been reached. Any transaction reducing a system balance causes this review

to tuke place, thus assuring constant sw-veillance of the inventory position

fér the Manager. [t has often been said that the strict enforcement of the
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existing stockage re¥isw procedures would in itself be a great step towards
izproving Air Force inventory management; if this is the case, then an EDP
application cannot help but be of benefit by providing the Manager wiih

timely information which helps him to foresee logistical trouble spots, as

in the case with the System Short Supply Notices.

B. Action Notices

(1) Short Supply Triggers — Mention must be made here of the
interfile communication required within the DPC. Because of the capacity
limitations that exist in today's data processor, the functions of inven-
tory management have been described as separate operations as an S&A func-
tion, an input Data Control function, etc. There just are not enough in-
formation storage locations and procedure storage locations in the minimum
access memory of the 705 for all of these functions to be performed simul-
taneocusly.

The Short Supply Trigger is therefore created within the Trans-
action Posting operation in order to complete ths report to management which
is started with a System Short Supply Notice. The Due-In File will recéive
the Trigger, which results in a listing of all assete e-pected into the sys-
tem, with scheduled arrival dates, for the stock number or subfamily in
short supply. With mansgement data thus gathered and presented from any
file that contains data required for analysis in this systen shortage situa-
tion, the Manager can act judiciously.

(2) Status Notices -~ If a requisition cannot be filled at the
DPC, either of three actions result any of which requires a Status Notice
to be sent back to the base from which the request originated. Eithsr a

Backorder results, or a Cancellation of the requisition is effected, or
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the requisition is Indorsed cver to Al Air Force depot which holds prime
responsibility for the item requested.

(3) Shipping Orders — Perhaps the most s gnifice-t action no-
tice product of the Transaction Fosting and Managemen: Review is the Ship-
ping Order. This is a directive issued by the DPC which directs a storage
site to ship a specific quantity of an item to a designated consigies in
such a manner as to arrive before a given date. The 1list of preferred
choices of consignor had previously been mace for each requisition during
the Input Data Control function, but since this was done on a strictly geo-
graphical basis and without benefit of storage site balance information,
the Master File provides the means for choosirig the correct shipping location.

Ce_ Due-In

We have previously referred to revorts of Jdue-in assets. It is vi-
tal in any inventory control process to know of existing contracts for serv-
iceable materiel, but, further, the schedule of arrival of materiel is of
extrems importarce. Because of productiosn limitations, storage limitations,
bujld-up factors in usage rates and budget considerations, deliveries to
the Air Force are phased to bring certain quantitisz of goods into the sys-
tew at a pre-determined rate. It is the purpose of the Due-In function of
our inventory control operation to record and monitor the contractual obli-
gations entered into between the Manager and suppliers. Because the Manager
uses other Alr Force depots as a source of supply, this is more than a pro-
curement status monitoring. Because the vast majority of the 100,000 items
in the total expected inveritory are \ir Force procured, the file site is
worthy of high-speed ECP analysis., With the establishmant of a Due-in Pile,

there is the obligation tc maintain the information in a current status.
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Since the purpose of maintaining this set of records is to be able to in-
form the Manager of the status of due-in serviceable &ssets, all transac-
tions affecting these ;;corda must be processed against the File, The re-
ports from this file are not usually required with any periodicity, so the
processing cycle is left open, In other words, unless a management request
for Due-In information occurs, there may be little need to update this file,
Transactions are accumulated for an acceptable maximum number of days, and
the file is updated with this batch of information at the end of this time
or when an information request is made. The kinds of data needed to estab-
1lish records are either of two types: 1) purchase requests estsblish con-
tract due-in items, or 2) £sxuiaitiona to a depot establish the system dus-
in from the Air Force. In both cases it is the original order which esta®>-
lishes the basic record.

Changes to this record, whether system, Air Force, or contractor
originated, update the information in this file, In the main, these trans-
actions are of the following types:

(1) Receipts Notices
(2) Quantity or Delivery Schedule Changes
(3) Contract Amendments and Supplements

The management information published from this file is mostly in
the form of status reports. The 3hort Supply Trigger, an output of the
Transaction Posting and Management Review function, has already bsen des-
cribed. A Request for Information, similar to that described previocusly,
also produces a visible display of the requested due-in record. These sta-
tus reports are of a 3pscial nature and would force a processing cycle to

occur, at which time the report would be extracted from an updated, currant
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{ile.

At pegular intervals, e.g., quarterly for critical items, a Due-In
Status Report is published for management review in conjunction with a list-
ing from the Master Pile. The information published would include an ansal-
ysis by the EDP of such things as overdue shipments, shipments arriving ac-
cording to schedule, quantity variations in excess of that allowed in the
contract, etec,
Suzmary

It is important that we re-emphasize ine functional approach to the
whole inventory contrcl protlem. The use of EDP in the decision-making
areas of this process is feasible, especially when one counts up the meny,
many decisicns which are essentially cof a clerical nature, Furthermore, if
the management policy-making echelon of the Air Force (or any business)
wants to be sure that policy bearing on clerical-level decisions is cate-
gorically complied with, mechanization is mandatory. A virtue of large-
scale EDP is in the numbers and kinds of decisions of this type that can be
spelled out within the instruction storage and file data storage capacities
of this type of equipment.

But we must hasten to\repeat that our approach to this inventory con-
trol problem is predicated on the philosophy that it is not at all suffie
cient to smploy EDP in clerical-level decision-makdng exclusively. Data
antlysis, using information aggregated in significant inventory terms, e.g.,
the subfamily, is & rewarding result from the use of EDP., In this way,
policy-making is influenced by timely EDP analysis of pertinent invsntory
data. Stated in another way, many inventory management decisions can be

formulated, the data assembled and analyzed and the decision sxecuted in
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today's EDP; at the very least, the data processor is employed to bring to-
gether all the data reievant to the decision-making process for presentation
to the management echelon in a comprehensive, consolidated fashion, thus
facilitating the Manager's decision-maidng process, s.g., the Short Supply
Notice and the Due-In Status Report.

Finally, it must be recognized that a price is paid in electronifying
information processing. The requirement for complete accuracy of input data,
both in format and in technical contents of the input, requires rigid pro-
cedures which non-mechanigzed systems have been able to do without. The EDP
sditing and screening process incorporated into Input Data Control adds a
large measure of confidence to inventory managers in the validity of their
files that in the past they have been reluctant to accept.

A word must be said for the ability that the large-scale EDF gives to
the business systems designer for sffective integration of interrelated
business processes. In good systems analysis lies the crux of worthwhile
EDP utilization; here is a tool for implementing methods well known to the

Industrial Enginerr.




