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I. INTRODUCTION

Inventory has oftén.been referred to as the ”graveyard of
American business";1 It doés seeﬁ tfuévﬁhat the few firms who owe their
success to lucky iﬁventory épeculatibn are far outnumbered By those hap-
less souls who havevﬁeeanestroyea By price‘declines or changing markets
and tasﬁes. - It follows, then, that whén cash is converted into inventory,
Whetﬁer for manufacture or resale; féi more comprehensive records must be
'cpmpiled and maintained to keep management fully appraised of the size,
cost;iand condition-of‘ité'investment. We become concerned in inventory
control with the maintenance and use of such recdrds not only because of
their intrinsic‘”controlﬁ or accounting value per se, but because they
serve as guidepoéts for management evaiuation and action as well. Inasmuch
as the average manufacturing firm will spend between 40 to 60% of its sales

dollar for inventory, and the average steel distributor 60 to 80%,2 it

becomes quite apparent that even theismallest percentile savings effected
through better methods pf’control will be reflected clearly and immediate-
ly in the net profit of the enterprise.

In establisﬁing a conceptuai framework for inventory control
' Within which we can place many_of the major arguments of this thesis, we
must remember thaﬁ there are a number of problems unique to inventory
management. First, inventory is a heévy.and.a continual investment burden
forrthe concern, Changes.in the pattern of purchases will inevitably lag
behind shiffs ih the trend of sales creating a deadly gap, especially
where taste or style buying is conCérned. Finally, inventory losses due

" to price fluctuations or excess waste can wipe out profits. This is quite

significant for the firm working on tight profit margins as are the bulk




of this nation's steel distributors.*

The qauées of thése problems are not hard to find. With the
exception of thevcorporate giants such as General Electric or United
States Steel, few firms have felt the immediacy of, or allocated suffi-
cient>funds to cope with the need for control programs. Furthermore,
the-responsibility for the contr&l has remained somewhat indistinct,

" shifting uneasily between the sales, procurement, and finance functioms
depending on the management donqept‘¢urrently in vogue. The all tco human
trait of hoarding also enters into the picture. We OVerstock to meet
growing sales to cus£oﬁers or lenghtening léad times from suppliers. The
diversity of iteﬁs to watch and study, the inadequacy of historical infor-
mation, the difficulty of effective business forecasting all coﬁspire to
aggravate thé work of inventory management.

In the midst of ail these groblems, outr goals for inventory
control remain relatiyely simple and clear-cut. We want inventory on hand
for steady_salesl(ér productiOn) and ‘good service to our customers. At
fhe same time, we want this inﬁentory‘lean enough to minimize the finan-
cial investment it will entail. Good vendor relations must be maintained
and every effort should bgrﬁadebto avoid obsolescent stocks and excess
scrap.

Where érevthe answers for effective inventory control coming
‘from today? One of the newest deﬁelopments stemming from our current techné—
-Llogical revolution lies in the area of electronic data-processing. Com-

" puter equipmentvhas added‘speedi accﬁrée&{ énd long-term economy to magy
,*For:the past four years,vjoseph T. Ryerson & Son, a diveréifiéd industry

leader, has averaged a 2.4% return on its sales dollar with 1960 seeing a
scant 17 return.




of the most tedious gnd}repetiﬁive’opeiations in the business firm.

" Basically, computérs aréfdeéiceévdesigned’to perform arifhmetical calcu-
lations automatically at very high speeds. Remington Rand's Univac, for
example, adds and subtracts eleven‘digit nuﬁbers at the rate of 1900 per
second, multiplies them at- the rété of 564 per secbnd, divides them at
the rate of 257 per second, and compares them at the rate of 2760 per

second, and compares them at the ‘rate of 2760 per éecond,3 Operations

can be programmed into one of these machines to allow it to proceed auto-
matically from one step to another to a final solution without the need
for human intervention.

The prospects for inventory control when handled by this type of
équipment are quite bright. Certainly, the computer does not mean the end
of the procurement and control function as distinct aspects of the firm's
operation. Electronic computefs do not make decisions, they can simply
add and subtract, multiply or divide very rapidly. They cannot analyze,
decide, and plot a course of action as can the human mind. This places

‘more burden than ever on management to ask the proper questions and then
be prepared to implement the necessary steps as indicated by the computer's
findings. As Lewis and England point out:

Data processing equipment permits the classifying,

sorting, calculation, summarizing, and recording of

information with a completeness and speed which

enables decisions regarding order quantities, per-

formance of suppliers, and related matters, to be

made on up-to-the-minute, complete, and accurate

information. 4
This means, in effect, that the computer's long-run role will be that of

helping the inventory manager do his job more effectively rather than sup-

planting his role in toto.



The steel distributor can and should consider the possibilities
of adapting his control systems to automated electronic equipment. His
prqblems are similar to those‘of any distributor cafrying a multitude of
items, sizeé, and types. Indeed, this'ié a most crucial area of decision
for the distributor since not only are effeqtive inventory control and
:incremental profifs wedded, but sales effectiveness as well. The steel
W&?ehouse in its pure form stqcks steel for resale only. To the extent
‘that its analysis of the market is correét, to the extent that managément
is‘abie to develop a viable sYstem-of-replenishing the significant items
Cin thé line and eliminafing the s}ow, or mon-movers, the distributor has
accompliéhed the dual feat of cutting his costs ofvpossession and further-
ing his sales effort.

The purpose of my research hasfa rather simple goal. I intend
to»show the direct adyéhtagés accruing tg management from the adoption of
automated'data—processing systems in one of three basic.categories: punch
cara,-computer, or IDP, Inﬁegrated‘DataiProcessing,.in controlling the
myriad of items and sizes carried in‘stock by the modern steel distributor.
Inevitably, there Will‘be reflegtgd’in my.diséussioﬁ a good deal of ground-
work necessary to define the steel distributor, data-processing equipment,
and inventory  control téchniquegi And cértainly, no one approach or system
is fhe be-all and end-all for every distributor since our subjects range
frém small, independentvjobbefs to national, multiplant operatioms.

As is génerally the caéé §hen dealing with a new concept or pro-
"cess, the relationship of invenfory céntrol to data-processing is generally'
touched in the closiné pages of most new texts in the areas of purchasing

or finance. The merits of electronic control systems are highly praised



but very little, if‘any, developmental work is initiated. There are but .
few texts and fewer case historieé'for tﬁe student to drawrupon. When we
turn to.poténtial sources within the industry itself, we find 1iﬁtle suit-
able sﬁbject matter. Tﬁe Secretafy of the Steel Service Center Insti-
tute, the national data%colléction agency and spokesman for the industry,
cquld cite but a few diétribﬁtéfs using, or contemplating using, electro-
nic data—proceséing systems for inventory control. Our cases will be
drawn from two of these fifms as ﬁell as two firms outside the industry
who have utilized the ¢omputef‘app?oach»to inventory control.

We are quité gratefﬁl for the aséistance and general background
information répregentatives from the iﬁternational Business Machines Corp.
and Reﬁingﬁon Rand Corpf‘wefe able-to‘furnish as well as the personal
assistance and guidance supplied by‘Mr. James Smith, former Office Manager'

of the Vinéon Steel and Aluminum Co. of Dallas and Houston.

II. THE STEEL DISTRIBUTOR - AN ANALYSIS

It seems it requires a complete shutdoWn of basic steelvmill
operations to dramatize mdst effectively the significant role played in
our egonoﬁy by the steel disfribgtor. The general and prolonged mill
strikes of‘l956 and 1959 proved what a vital link between the mills and
the»consumef the distributor has come to play. Some steel consumers were
able to keep tﬁeir plants running at close to full capacity by drawing on
steelisupplied themvby théir local steel Wérehousés. Up ﬁo 20% -of the

. finished steel sold in this country arrives at the consumer's unloading



dock via'the‘steel distiibutor'S’truck.i There are approximately 2,000

sﬁéel.distributors located throughout the country. Some are associated
with parent steel producers: such as-Unitéd States Steel Supply and the
United States Steel Corp.; Joseph T. Ryerson & Son and the Inland Steel
Corp,’ The majority, however, are smali, independent organizations oper-

ating generally from a single‘location.

NINE MONTH MILL SHIPMENTS (IN TONS)

Distributor Total %

CARBON STEEL PRODUCTS 6,067,031 36,581,139 16.6

ALL ALLOYS . . . . 421,643 3,557,178 11.9
STAINLESS . . . . . 177,242 452,474 394
| HEAT RESTSTING . . . . 1,143 -  ° 9,323 12.3

CARBON MERCHANT PROD. 1,707,271 6,752,522 25.3

SEMI-FINISHED & .- . . 547,847 2,261,327  22.9
MISC. CARBON ) : .

GRAND TOTAL . . . 10,208,286 57,612,825 17.7
ALI PRODUCTS .

TABLE I. TOTAL MILL SHIPMENTS AND MILL SHIPMENTS TO
ALL SERVICE CENTERS AND WAREHOUSES. FIRST
NINE MONTHS OF 1960. (5) ‘

From the table we have_listed.abové.it is quite apparent that
the distributor is represented in every major category of steel sales
and,‘historically, Wili receiyejéibsé‘té twenty per cent of all finished
steel shipménts from_the‘mills;- The nature of the business does not lend
itseif to simple classificafion; but‘ifiis safe to say that the industry
can be broken dowﬁ,inté five‘ggﬁgrai‘¢é£egofies. lFirst, the General Steel

Warehouse carries not only the SO-calléd garden varieties of hot-rolled



‘carbon bars, plates, sheefs, and,structurals, but specialty items as well.

" Second, -the Speciélty WarehOUSe'garries.from one to three products such
as cold-finished carbon bars; méchaﬁical'tubing, boiler tubes, stainless
éteel, allqys, and sheeﬁs.and strip. Third, the Combindtions such as

Heavy Hardware and Mill Supply Houses may have separate steel departments.

: Foufth, Structural Eaﬁricating Sﬁops,may,.dn the side, do a warehouse
business in plain materialbwhen their own’business is not  running at full
capaéity or whén the& become overstocked' in certain types of steel. Fifth,
the Margiﬁai‘Operators;Vsuch as brokers and scrap dealers, appear omn the

 market,during a steei sﬁortagé and>cépitalize on their ability to find the
special sizes and shapes in hea&y demand.

"The‘wérehouse industry serves rdughly ten times as many customers
as the préducing.mills, selling‘to approximately 600,000 aécouﬁts, big and

. small. While‘thé average milivfblling ofdef is measured in tons, the aver-
age?distributor order fluctuates éround 1,000 pounds, and has been consider-

 ably smaller in recession periodé when all buyersfattempt'to hold inven-

‘torieé at a’minimuﬁ and order only Whét they plan fo use from day to day.

- The milis aim for loﬁg production runs to achieve maximum profitability and
hence are reluctant to handle small oraers. This attitude and approach cre-
ate the natural markét.of the gteelrdistributor.,,Even the largest of mill
buyers hgve occasional needs for items rahging from 10 to 10,000 pounds,
and the steel distributor becémes the logical source to £fill such special
needs. The mddern distfibutoris services range faf beyond the simple stor-
age of sfandard mill products and resale in small lots. Most distributors
offer one day delivery service as well as.cutting facilities designed to
cut rapidly and accurately to the exact sizes needed by the customer. The

demands of the consumer, as well as competitive préssure, have forced the
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modern distribﬁtor to offer more aﬁd.mége,additional services in his séles
packagé Suchvas iﬁmediéte deliﬁéry, cutting,to exact requirements, ;pecial
péckaging and marking tb protect énd main;éin‘the identity of the material
in the:customerfs plant,»ffee engipeering, metallurgical and heat-treating
advide, as well as>§ery‘¢lose and persdnél sefvice from trained special-
isté; | | | |

In éppearenég.fhé.fypiqalrstééi:disﬁributor bears little resem-
blénce to theﬂdark and dingy.sﬁiugturé?fhé Word ﬁwarehouse” connotes to
maﬁy of us.-‘More“and.moreimbhgy'hés”bééﬁzinvesﬁed by distributors in heavy
'haﬁdling,eQuipﬁent suchAag‘éra?égi:lifé tchks, banding and wrapping lines.
Theimost‘modern t&pés‘df cuﬁtiﬁgleéuiﬁménflhéve beén installed to keep
apace.with‘the mushréomiﬁg'dgméhdiforﬁflétlrolled products in coils, sheets,
and plates. Coil slitting éndfflafténiﬁgjiines, plaﬁe shearé,~aﬁd flame |
~cutting equipment ranging to“tﬁéiﬁoéﬁ16xéénsi§e and elaborate electronic-
eye equipment have been installéa ih1aﬁ atﬁempt to approach die-cut accu-
raCyjin steel plates cut with oiyacetylipg‘or natural gés. Some distri-
butdrs have burning équipment.cépable‘of Cut£ing cleanly fhrough plate as
'hééﬁf as sixteen inches.thigk.:fAlfeW‘distributors have seen é potential
market in semi—finiShéd'parts:and:haveradded fébricafing équipment such as
préss bfakes, punches, and Wéldiﬁgfmachines to their capital investment.

Ironically enough, stegl distributors sell a hoﬁogeneous group
Qf products for Whicﬁ.marginél differéntiation éan be at bést contrivgd.
The level andrquantitﬁ‘of'compétitiop, the influx of foreign steel, the
poﬁularity of competing'préductéﬂ(sucﬁ as aluminum or plastics) has forced
“ préfit margihé»down to -the ﬁqint Wheié itihas begome difficult to maintain,
lét alone éxpén&, invéstmeﬁt in thg iﬁduétr&. In 1953, one of the best

years in the history of the steel business, the producing mills made 5.7%
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net after taxes on their saléé-dollar; During the same period, 80% of the
members of the steel Service Center Institute (then known as the Ametican
Steel Warehouse Associatioﬁ) reportéd'earnings under 5%. This was a record
yeaf for the industry which only 1956 again approached. Tﬁe bar graph
which we have reproduced on the folioWing péées,illustrates the negative
profit trend the industry has begn experiencing over the past few years.
Now‘in the miast of our second nation-wide recession in three years, there
can be no safer commeﬁt'than that the efficigntly managed distributor is

the successful distributor.

1954’ 5% ]

1955 2.5% 1
1956 | 4.8% | ]
1957 3. 0% 1

1958 1,49 ]

1959 2.8% | ]

“CHART I. STEEL SERVICE CENTERS -
"PERCENT RETURN ON SALES AFTER‘TAXES (6)




8.0% 13.9% | |9.9% 7.2% 8.1%-

3.5% ]

1954 1955 1956 1957 1958 1959

- CHART II. STEEL SERVICE CENTERS -
PERCENT RETURN ON BOOK NET ASSETS AFTER TAXES (7)

The distributor must take on many of the burdens he offers to
reméve from the shoulders of hié cqstomefs.. He provideé storage space,
invests heavily in plantvand equipmenﬁ gs Well'as a special inventory.

The successful operation of such a.firmfbecomes as ﬁuch a study of finances
and‘financial controls as sheer.sales’technique. It is to one aspect of
the financial control of suéh’a firm to,which we have addressed ourselves.

Inventory conﬁrql for fhe steel distributor is generally an item
of concern for the purchasing agent;‘the sales manager,’and the chief finan-
cial officer of the firm. Decisions madé,in this area are so crucial to
total sales, dollar turﬁoVer, and thé‘overéll health of the firm that many
cooks must attend fhe broth. And jet,‘thislvery fact of mutual concern

and interest becomes a weak point. In only a few instances is a specific

15
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ninveﬁtory control fﬁnction Vestea solely with a specific individual.
Another problem area; eSpecially fprrtﬁe General Steel Warehouse, comes
from the pressure which each prodﬁct'égecialist applies in an effort to
add to hie line and bolstef his sales effort. It is quite difficult for
"a purchasing agent to beeome‘a’cleering houseufer such diverse requests
and treat them kno&ingly. |

The?problem‘of physicalbaccoentingkis also quite pertinent.
The distributor buys-in cerload qﬁanéifies end is conéﬁantly receiving
and unloading mill shipmepts. Siqce these shipments cen vary within
permissable mill limits; significanf &iscrepancies between actual and ex-
pected'in&entory’levels will ecéur unless a constant tension is maintained
between the plant and the'office; Most firms maintain some fype of per-
petual inventory agaiﬁst which incoming and outgoingvshipments are recorded.
~ Since these‘figures are posfed‘by Haﬁd and the new totals are determined
by‘a clefk, there is always preseﬁt the risk of human error. Such errors
can jeapordize sales and reorders with theimiils since both rely on the
; perpetual inventory records so heaviiy.

In the midst of the myriad of detail involved in maintaining a
going business operation,[where is ﬁime to be found by management to meet
iﬁs fdrecasting needs? Forecasting'often becomes a mental process performed
in the mind of the owner or manager of the firm. When the concern becomes
larger and precedures'more formalizedsethevproblem grows for then it must
intrude upon the time of ﬁanagefs and.persennel who tend to be wrapped up
in the‘day‘s currenf business. Oﬁe~of the goals of any transition to elec-
tronic data-processing eqﬁipment should be the addition of systems offering
. more effective and immediate inforﬁation for management. This information

- can' be of many types and varieties: current stock levels, the sales of a



given product limne or specific item, a review of past'promises and actual
delivefies from mill'suppliersf In addition,vglectronic equipment must
meet the challenge of‘sgpplyihé a meghs for thé'regular accumulation and
transmission of data for feports, thézentry éf new orders and the mainte-
nance of perbetual inVentory recor&s;'

The potential dividendé fof the distributor arebmany and rich.
Among the more obvious we Ean cité‘the fact thét electronic controls will
mean optimum personnel utilization. Cierical work of the most tedious
nature will be eliminated énd, along”With it,:many concomitant errors and
. discrepancies. Cost-reductions‘can”be effected through grouping and design
of work loads, less time wasted on repgtiﬁive operations, and more accuracy.
The distributor caﬁ face the most peééimistic of market conditionsvwith
fﬁll flexibility and the lag between sales and purchases can be cut to a
minimumd Data-processing meéns bettef control through the principle of
'management by exception'". The effe#tive manager wanté to know when his
operations are out of line. He needs, therefore, what electronic experts
call feedback, immediéte and frequent reports for him to appraise the
reéults hé has obtained frdm his efforts to improve deviations from antici-
pated norms. Data-processing.equipment Will implement the exception princi—
ple through continualrfeedback; The manager's skills can thus be devoted
to controlling and improving the aréas of.his reéponsibility which need
the most improvement.

Let us continue to set the-stage with a simple analysis of what
electronic data processing means with a generalizedldiscussion couched in

the terms and imagery of the layman, not the engineer or electrician.
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III. THE ELEMENTS OF ELECTRONIC DATA PROCESSING

There are three types of data-processing which we intend to out-
line .and discuss. The technical aspects of each are available for perusal
and study by the engineer and mathematician elsewhere. Our goal here is as
much to point out what is available as to explain how it works.

The Punch Card: This technique of data-processing is used exten-

sively and effectively in cutting down the level of routine clerical oper-
ations for the firm. It often forms the basis or background for some of
the newer fechniques employing high¥speed computers. Some of the jargon
developed eround the use of puﬁched cards should be pointed out and dis-
cessed since it will recur again and. again, even in the most sophisticated
systems of data—proceésing;' The punch‘card itself is a rectangular card-
board tab in which certain openings are punched. These openings are signi-
ficant and represent specific elements of information depending upon their
.location on the card, geﬁerally referred to as "field" - the coiumns set
aside for specific typeé of data. The ke& punch is a machine ressembling

a typewfiter on Whieh the punch cards -are slotted. The operation of the
key punch requiresAa good deal of training and is an area in which skilled
‘. technicians are ‘in great aemand at the.curfent time. A tub file is a
container Whieh eontains bateheslof pre-peﬁched cards and simplifies office
procedure when cerds containing.identical information are ueed frequently.
For example, a sales firm Whiehjuses punch cards' to carry customer informa-
tion which'ie;eppiied to‘seleseeiders ﬁight use a tub file coﬁtaining pre-
punched cards for all of its regﬁlar customers. Punch cards can be read on
the preper translating e@uiﬁmentkfor.e0unting and sorting. :An electric

typewriter mechanized to read punch cards could take customer data cards as
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mentioned above and type’ali tﬁe pertinent informétion on fhexface of the
sales order with only a minimum of human control.

Punch cards permit an entire sequence of opefations to be per-
formed on the proper type of machines. They also can serve as a reposi-
fory for data needed frequently or at intervals in the routine of the office.
They offer a good deal of flexibility at low unit cost. It is possible
to merge new data with signifiéanf information from old cards to establish
é histé;ically curfent set of cards. Punch cards finally serve as the
media by which information may be transmitted from one piece of equipment
in the office to.anothef %ithput midification sincé each machiﬁe can be
preset to search for and‘analyze only a particular field or sets of fields.

Inevitably, there are limitations to this the forerunnmer of the
more'sgphisticated electronic systems. The punch card is not a suitable
vehicle by which to transmit information over considerable distances. The
" cards ﬁust bé physically handled from one piece of equipment to another in
6rder to réproduce all the infqrmaﬁion they contain. This méy seem Insig-
nificant at this stage, but we should remember that the "input'" problem must
5e met and soived if.we are to utilize the fantastic speeds at whichktoday's
‘modern computers are geared to operate. In all; the punch card system has
not been able to méet the demands of the large business office handling
vast Quantities »f data in a single day.

This is mot to say thére is not a place in the office of the
rsteel_distributor for.theipunch card and its accessory equipment. Many
helpful services can be performed‘tﬁrough this medium such as the trans-
mission of customef information to orders as we have already discussed.

We.shall see later in one of our cas€ histories that a major steel distribu-



tor has had good success iﬁ énaiyziné cﬁrrent stock leﬁels, monthly séles,
and reordef points with a modiﬁication of thé simple punch card system.
Primarily, however, we have iﬁtroduced the lowly punch card at this stage
of our discussion to pave the‘Wéy for the pure'electronic systems Which-
have entefed the market in the past ﬁécgde..

Electronic Data Processing Machines: As we indicated in our

closing comments on punch cards, the need fdr faster means of data handling
has been a current prdblem~in'the field. The computers, originally an |
.electrician‘s daydream, were bréken in during their apﬁlicatién to defense
needs. Tﬂey have been instrumental in speeding up the processing of daté
problems. Basically, all these computers operate on the principle'of
counting and storing electronic impuises, These impulses, in effect, become
the language of the machine. .Of course, this créateg something of an input
- problem since the data being fed into~thé machine must be tréhslated into
units decipherable by the macﬁine; Furthermore, the machine<mu$t be given
a set of orders, programmed, inborder to take the input and giﬁé ﬁs meaningQ
ful answers. Both steps‘requife the;pse of skilled technicians. In addi-
tion to its calculating abilitigs, the computer can also servé as an immenée
storage bin which retains recérds of tﬁese magnetic impulses or dots in indi-
vidual cells assigned to partiéﬁléf élements of information. The computer's
operatorycém program the machine‘to,compafe, store, and recall.this infor-
‘mation from the storage cells at treméndous speeds.

.Although we are simpiifying5 there are basically two types of‘
computers.. The analog computef’requires its input to be converted into
measurable units, such as im?ulsg iéngths, voifages, dr the like. It re-

quires highly trained operatqré and has found its main use in scientific
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work Where;itsrextensive use of feedback principles can be best applied.
The digital computer, onathe ether hand, felies on basic arithmetic for
its operation. It ie a general pﬁrpoee ﬁéchiﬁe using magnetic impulses
as its language and has beeﬁ'found'quite'adaptfble to general office
applications. The input data'must‘be.pregrammed by trained operators,
.but the machine can be adapted to functions required uniquely by the firm
employing it. vIn some ceses,'the'computer may be purchased from the manu-
facturer with certain types df_repetitive‘data pre-programmed into its
circuitrf. |

Leaving the nicetiee of linear programming and quadratic equa-
tions to the engineers, it is interesting to note some of the pafticular
characteristics of.this‘fype of machine.' As we mentioned, the input
function is thevoutside WOrld}S means of éommunicating its demands to the
.computer. Magnetic tape:has prbven a‘far more fapid method of getting pro-
grammed data into the machine fhan:punched cards. Tape ‘input has been cal-
culated to exceed a card input of 10,060 cards‘per minute. When we consider
the amount of punching;'SOfting, and handling involved in punched carxd
systems we realize that a lO,OOOVGerd input is quite impossible and begin
to see the sigﬁificance of tape.‘ The magnetic tape ifself is originally
made wp from punched tape. or cards. It is read by a special translating
" ‘device within the computer. The magnetic impulses carried by the tape are
magnified at this reading stage and‘begfn to activate operating circuits
within fhe machiﬁe. There are -a nﬁmber of different tapes identified as
" to the type of purpose they eerﬁe; Insfruction.input tapes serve to give
the comﬁuter a series of ”ao" commands.: ' They guide the machine through a
sequence of routines which, in tufn, may be broken down on the tape into

sequences of sub-routines. These instructions are stored in the memory
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section of the.computer and are carried out in order and automatically
as‘lohg as information isAfed‘into the machine for analysis. It is apparent
how important aécurate programmingfis in the instructionvtape. Since fhe
machine cannof think.for itself, it will ﬁét evaluate the commands fed

into it. Thus, if the commands afe incorrect im any detail or step,vthe
error will Be present in any w¢rk.thé machine may perform while under the
instruction ‘of that particular instruction tape.

The trapsaction input té?é éerﬁe to carry the data required for
analysis toAthé‘chputef. It.is often used with a history tape to bring
balances forward or to bring the.historf fapebitself up to date.

| The output units at the delivéry end, so to speak, may be found
iﬁ a number of forms.: Output maj be péW t;pes, punchea cards, puﬁched forms,
-checks, or envelopes. Again, the compﬁter usually has completed its cal-
‘culations far more rapidly than its printer can type or punch its results.
Often the computer is designed to'placé its answers in a special sectiom of
its memory file and. feed them back to_the printer as rapidly as that piece
of equipment can handle them.
| While simple forms af punch card techniques and equipment have
been in existence for upwards.of fifty years, the computers are relatively
still in their infancy but have already proven their merit in high speed
calculating, sorting; and filing for many involved operations punch cards
.could not begin to éolve. Certainly the demanding nature of the programming
required for these machines is more than offset by the valuable services
they pérﬁorm, Yet, for the short run,ithere is a distinct lack of personnel
. trained to initiate involved programming. Office management, generally, is

not yet prepared to draw upon the full benefits offered by this equipment
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because theyAthemselves have not yet had‘the opportunity to "grow up" to
the machines held up for their consideration in- the marketplace. Taken
alone, the compﬁter is a difficult piécebof machinery to relate to the
operation of the business officé. it.requires a special location and com-
trolled atmosphere. Special tapes, meaningless,to the other machines in

" the office are required to'méke it function; Its answers must be decoded
into'numerical statements or punch cards to permit them to be integrated
into the operation of the fest of the office.

We can see now a diatant‘but distinct connection between the
computer and invenﬁory management fpf tﬂe_sggel distributor. Just as there
are threads of similarityibetwegn'app}ications for different firms, there
are commoﬁ problems to be"Shatea. Tﬁe problems'of personnel, data-pro-
gramming, and translation»reméin trﬁé?fbf’the distributor as for any other

" firm. Thé computervofferg]managemént;for-the first time a rapid and accu-
rate device for digestingryast quaﬂtities of information at arriving at
meaningful answers. Let;usbﬁroceed Qne,step'fu;ther.

Integrated Data Processihg:‘IDP is designed to permit the computer

to operate at its maximum efficiency. It can tie a single office together
in common language as it were and Via‘teletype can communicate with and
operate equipment at distant points throughout the country.

"Integrated Data Processing is a plan for
mechanizing the recordipg, transmission, and
"re-use of necessary business information. Its
goals are designed to surmount the major
objections to computer mechanization, eliminate
the frequency of human entry into the analyti-
cal process, and, at the same time, have the
requisite information constantly on hand, ready
for immediate extension- and tabulatiomn, 8

. The problem of handling and rehandling data is inevitable when we consider

the proliferation of specialized data-processing equipment found in even
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the smallest office. The héart ofiIDP lieé in the "common language tape''.
This tape eliminates the need'for‘decédiﬁg aﬁd repunchiﬁg of computer
information. In the fully automated office, every important machiné will
be capable of reading andvépérgtingbfrom the>;ommon language tape. Further-
mofé, these tapes have been Heéiéﬁed,around the five channel communication
code to enable them to be Hdéged upiﬁith.communication equipment for trans-
mission to other office$;” |

For a moment;:lgt us.stob,tojgonsider the many types of.business
machinery such'é systémicéuld exfend to. Thé feletype —’or basic communi-
cation instrument between'distgnt,Points, eléétric typewriﬁers for converting
data into tables ana reports; éddiﬁé machines,}addressograph_Pléte machines,
bookkeeping machines, cash‘regisfers; calculgtors, convertors (defiées,to
convert punched tape télcards_dr vice Vgﬁsa).: Indeed, the old tub file can
find a new lease on life,-thié timé t§ store tapesvrather than cards.

Many of the same arguments about initial cost, obsolescence, need
for specialized skills may 5e raised Wﬁeﬁ’contémpléting'investing in the
automated office as wheﬁ fhe-computer.itseiﬁbwas first analysed. And yet -
the logic of eéuipping the office to travelvin the same company with the
computer is sound and cannot be deniedt The peculiaritiés and needs of any
given firm make generalizations difficult and'out of place. Firmé'which
~ face massesrof calculations andksummaries in their operations, such as-
insurance cpmpanies, Were>amohg the firét to visualize and grasp»the bene-
fits automation held for them. Cost is certainly a féctor here, cost not
only in the strict sense of outlay‘for.new maéhines, but thé,costvof con-
verting records, developing new.forﬁs éhd procedures, revamping the intermal

paper flow generally to meet automation with a minimum of friction and



inconveniendé.  A conversion to IDP éénnot be taken lightly nor can it come
’rapidly. A good deal of study and project analysis‘should be completed
before management can feel at ease in its decision one way or the other.
Systems and forms currently employed may be unadaptible to IDP and hence
must be scrutinized closely. Thé'major firms selling computer. equipment
voffer a package service which often can inclﬁde such appraisals. However,
one ﬁust not forget that they are'atteﬁpting to sell their own system.
Management would ao.well at this point to call in outside advice. The con-
sultant can render serﬁice far beyoﬁd his fee with a dispassionate analysis
designed to dampen somewhat;the.hépés gf the ardent automationists and per-
~haps encourage some>of the’more>relu¢tan£ fuﬁdémentalists.
Twovperiphefal‘questions Qﬁiéh we haﬁe touched wpon but not dis-
cussed in detail are among the-most;sién;fiCant of the overriding factors
management must cpnsider iﬁ itévépp¥oéch‘to electronic automation. The
fifét is that of relatiné cgsts'£o resalﬁs;,,The‘initial investment in a
-computer ana its éccessdries isvpertaiply nét a figufe which can be absorbed
in a yearly bﬁdget. It.is_a‘diéfiﬁct pieCé of capital investment which for
some firms may become an expensive plaything if purchased unwisely. The
steel distributor, depending on:the éize and scope of his operations, is
faced with a number of functions such as accounting, inventory control, and
pufchasing-as well as a need for reporgé on such subjects as shipping costs,
manpoWer aliocation, emp Loyee insurancé and benefits which lend themselves
to faster and more gffiéiént handling through computer techniques. The |
second factor to be resolved is that'bf the effect of automation on the
current office sfaff. it takes.a longitime and many dollars to train people

to handle the internal workings.of a business concern. They must be treated
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ﬁith understaﬁdiﬁg when as radical é shift as this is under consideration. -
Perhaps the best generalization wg can makeris to keep the office staff
as'informed as poséible. Let them knéw of‘ﬁanagement‘s feelings on the
subject'of‘autométion. If they'uhderstand the role the newvequipmeﬁt will

play in the office, they will undoubtedly give it a far better reception

than a change presented to them as a fait accompli. In many cases, the
new eéuibment will eliminate dnl& thélmdst undersirable kinds of clerical
WO%k and probably aid the skilledfbersonnél in'pérforming their work more
rapidly; |

o We now begin the process of bringing electronic data processing
together with the most advanéediconcepts;of inventory control, constantly

relating the union to the problems aﬁd'challenges of the steel distributor.
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IV. RELATING DATA PROCESSING TO INVENTORY CONTROL

Inventory control for‘practically any firm boils down to balancing

the advantages to be derived from stocking various additional quantities

of different items against the advantages resultingvfrom not stocking them

at all. $So many unrelated factors,must be weighed in establishing effective

inventory controls that it seems best to initiate our discussion with a

brief listing of_those we consider most important.

Stock on hand
Turnover
Storége cost

Obsolescence

Special handling problems

Transportation costs

TInvestment costs

Order cost

Lead time

material in our plant ready for production
or resale. '

the anticipated time period which will
elapse before the stock on hand is sold.

includes labor coét of handling plus rent,
insurance, utilities, etc.

This is not a particularly acute problem
for the steel distributor, but the need
to keep his material in a condition suit-
able for resale certainly is.

any physical or personnel problems which
will prevent the firm from purchasing in
the most economical quantities, lengths,
etc.

the distributor's proximity to the mill

- will reflect directly in his costs of

raw material.

based on the current rate of interest,
this factor represents a rate of return
which will not be received over the
period our money is tied up in inven-
tory.

usualiy a factor only in small dollar
purchases. ‘

time required for delivery to our plant
site once order is placed with mill.
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These factors we have listed above, among others, are as signifi-
cant to the inventory manager as the purchasing agent (usually one and the
same individual in most distributor organizationsl charts). They must be
all given their relevant weight in any system which sets out to define
standards of performance for inventory management. A number of yardsticks
may be applied, even within the same firm for different classes of inven-
tory. We find them expressed in terms of minimum-maximum levels, as ratios
to sales in the form of turnover, or number of day's supply, or they may
be in the form of dollar levels established for certain types of inventory.
Return on investment can also be used to measure performance, although it
is generally tied into some more tangible yardstick such as turnover or
day's supply.

Minimum-maximum quantities are one of the most common standards
for the control of inventory. For each item a minimum and maximum limit
is set for the guidance of the purchasing department. These limits are
usually intended as a general guide rather than definitive criteria. Closely
related to this approach is the slightly more sophisticated and up-to-date
concept of "working' and'safety" stocks. This concept springs from the
fact that our inventory has two distinct personalities. The first and
major portion of our inventory is ordered to cover anticipated usage and
takes the title ''working inventqry”. It is represented, for the steel
distributor, by the actual quantities of a size or item he purchases from
the mill, i.e. a 40,000# carload of 3" x 4.1# structural channel in random
mill lengths. If lead time from the mill, usage, and the other-factors we
listed earlier were constants, the carload of chamnnel could arrive, be
placed in stock, and sales could commence against that stock. At a certain

point, based again on lead time, usage, etc., a new order would be placed
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for that size with the mill and would arrive in our plant just when the
last of the channels from our original order were being sold. Again we
point out that this could be the case only if we were dealing with con-
stants. Héwever, lead time, usage, and the rest are the most flighty of
variables and we must inevitably be faced with the unpleasant prospect
of going "out of stock' in our stock before the chanﬁels arrive from the
mill. This is the justification for the second part of our inventory which
has been labelled '"safety stock'.

Effective inventory managemenﬁvdictates that we order at some
point in advance to guarantee that our new stock will arrive before we
are in absolute need of it. The safety margin we establish in terms of a
certain number of stock lenghts of channels becomes our safety stock. Again,
to finalize our point, we establish our safety stock to drop the possibili-~
ties of a complete !'stockout'" from 50% to‘some more comfortable percentage.
The size of our safety stock will determine just how comfoftable we shall
be. The larger fhe margin, the less the danger of ever running out of
3" x 4.1# channel completely. And yet, we cannot permit too large a margin
since it means tieing up dollars in unproductive inventory. When we re-
call that even the humblest general steel warehouse will carry upwards of
1,000 different sizes and items, we gain some insight into the dilema of the
inventory manager. There is a unique set of factors which must be weighed
for each item and size to arrive at a realistic level for our working and
safety stock. Furthermore, we face a continually shifting economy. Changes
in attitudes, designs, and manufacture mean that once these levels are
established, management cannot become complacent and assume it has a 'per-
fect" system. Working and safety ihventory levels will bear constant

scrutiny to insure maximum turnover with minimal dollar tie-up in non-



working inventory.

There are two more concepts basic to our explanation of scienti-
fic inventory control: order quantity and reorder point. Both have been
known and discussed for many years as subjects of concern for purchasing,
but they affect inventory control as well. Our more modern analysts place
heavy reliance upon mathematics in formulating and éolving special equatiomns
in an attempt to condense these préblems into méésurable phenomena within
an overriding algebraic formula. Without delving too deeply into the
mathematics involvea, we can point out that establishing order quantity

(how much of a given item and size we will buy at one time) involves weigh-

ing those costs that will increase as we augment the size of the order versus

those that will decline. In defining the various cost factors, we note that
’the costs immediately concerned with the inventory itself will increase
with the size of the order. Such costs are interest, insurancé, taxes,
obsolescence, depreciation, storage, and utilities. They are directly
connected with the size of our inventory and the smaller our average inven-
tory, the lower these costs.

On the other hand, the costs of handling a specific order will
not fluctuate per se, but will increése as the number of orders rises.*
This holds true because of the constants we face when place any order, con-
stants in terms of paperwork, expediting, and handling. In addition, there
is an intangible error factor which will be preéent as the order frequency
mounts. This factor will also serve to increase our order costs. Finaliy,
we must establish some kind of arbitrary cost factor for the loss in sales,
good will, and customer standing when we have a complete "stockout'. It
is-not a simple one to arrive at since we can only guess at the orders we

did not receive, or the customers we alienated with a stockout. Of course

30



31

the steel distributor must analyze the peculiarities of what he is ordering,
as must any distributor, in arriving at a final order quantity decision.
Quantity price differentials, packaging extras, length, guages, width,
thickness, straightness extras conspire to give the mill price book the
appearence of a demse forest in which any turn we make will result in a
higher invoice for our material. Equations have been deﬁeloped, however,

to help guide management through the order qﬁantity miasma. The calcula-
tions required, however, make computer application almost essential since
so many factors must be weighed an'inventory clerk would scarcely know Where
to begin. In any attempt to define order quantity it is imperative that

we use some type of outéide chéck point to ﬁeasure our results, such as
past and anticipated sales, since it would be all to easy to arrive at a
situation in which our calculations told us to order 1,000 lengths of
channel but find our annual sales have rarely touched 800 lengths.

Order quantity is, of course, responsibie for establishing the
level of working inventory. The reorder point is instrumental in defining
the amount of safety stock we shall have. It relates to the "when" of the
ordering program. Let us outlinevbriefly'the factors important in deter-
mining reorder points. Lead time from our suppliers is of great importance.
We must predict lead time accurately or else we shall find our safety stock
far too small or too large. We should anticipate, wherever possible, changes
in lead time and adjust our reorder point accordingly. Apart from unex-
pected breakdowns, the steel mills are able to present accurate rolling
schedules well in advance. Since related sizes are commonly rolled in
sequence, the distributor's problem is further simplified. For example,

* 0r to state this another way, order handling costs will increase as the
quantity diminishes.
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Inland Steel's 28" Structural Mill may be rolling 10" Wide Flange beams
the first week in May. We can plan all our 10" beams with Inland for that
rolling. The rub comes when we examine our inventory and find that per-
haps only one of the four or five weights of 10" beam we stock has reached
a reorder point. This is one reason why constant review of all our inven-
tory is so essential. Only automated techniques will give us the speed
and consistency we require.

One recent and interesting approach to inventory control which
touches upon this area should be mentioned beforg we consider the record
keeping function of inventory control. The approach, in a sense, summarizes
many of the concepts we have been outlining. It is termed a 'practical"

approach, and does appear to be one.9 It consists of three basic facets;

the cost to procure, the cost to hoid, the»cost of capital. The cost to
procure reflects those indirect costs we pay in obtaining an item for
stock. It depends on the cost of ordering an item and the frequency of
procurement. Ordering costs are assumed to hold constant for all items

and are determined by the indirect expense of the purchasing function plus
allocated overhead diviaed by the number of orders processed during a given

period. The cost to hold reflects our cost in storing an item and may be

applied to that item in a number of ways. Storage area or volume required
for the item intrigues us as a method of relating this system to the steel

distributor's problem. The cost of capital in this set of concepts is

taken to mean the expense involved when too much of the working capital is
tied up in inventory. The difference between the amount of money tied up
when yearly requirements are secured by a single purchase order versus
numeroué purchase orders can mean dollar savings for the firm.

The amount of '"capital released" with frequent orders is weighed




against the cost to hold and procure on a frequent basis. The result is
what the authors call an optimum stock turnover factor, i.e. there is a
point at which stock turns over rapidly to release the optimum amount of
capital for other purposes. Significant savings can be made by close
control of the items with high unit costs and large sales. The approach
we have presented can offer a reduction of total inventory as well as
indirect expenses. Lf the use of this analysis shows that a reduction in
order volume is justified, the sheer work load and cost of order entry can
be reduced. We have seen a number of the most important concepts in what
has been called scientific inventory control, Mathematics and mathe-
matical calculations have been integral in the application of all of them,
and the '"practical approach" we have been discussing is no exception.
Although the need for adopting these equations to computer solutiomn is
quite important, let us dwell bfiefly on one other time—conéuming element
in inventory control, records-keeping.

For the steel distributor, the maintenance of accurate records
of what items are in stock, the quantities available for sale, what widths,
iengths, and thicknesses the items come in are elements of information
essential to the overall effectiveness of sales personnel both inside and
outside. Indeed, some distributors have discovered that they can minimize
their costs of outside scolicitation by maintaining an alert inside sales
force in daily contact with their customers by phone and equipped with any
sales tool deemed essential, especially a current stock list. The distri-
butor's business is based on prompt deliveriés, and knowledge of what is
on hand and in tramsit can often'meaﬁ the differenée between an order and

a near miss.
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Some type of perpetual inventory system is quite common to
distributor inventory control. It is generally kept on a cardex file to
which a clerk will post all relevant data for an item; orders placed with
the mill, expected delivery. The other half of the item card will show
a running balance in units to show how much of the item is on hand. At
Joseph T. Ryerson & Son, the loading and cutting papers for each order are
passed through the inventory records department (calléd the Merchandise
Department). The quantity of each item sold is deducted from its running
balance and a new balance is posted. Since each sales order processed
may contain up to four different items, there is a good deal of paper hand-
ling required to keep the records up to date. Incomingbshipmentg are
posted to the item cards by‘the stock clerk as well. The chance for errors
remains quite high with so many numbers to be read, copied, added, or
subtracted in the proper columns. Such a system makes forecasting a rather
time-consuming chore as well. The chance for errors remains quite high
with so many numbers to be read, copied, added, or subtracted in the proper
columns. Such a system makes forecasting a rather time-consuming chore
as well. The item cards ére broken dowh by monthly periods. The clerk
marks the card with a symbol alongside the cloéing inventory total for
that month. To find our sales for the month, the clerk must go back over
his records and summarize his deductions for the month. Assuming the
original documents the balance was ﬁade from were correct, and that the
clerk never duplicated his deductions nor misséa'a sale, the record should
be correct. This type of perpétual inventory system cannot hope to guar-
antee any ciose degree of accuracy Withput the most painstaking type of

review and audit.
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As cumbersome as this syétem may seem, few are in existence which

can utilize clerical labor more effectively. Inadequacies appear in wvir-
tually every system administered by Qleriéal personnel. Regular checks
must be made to see that the office records match the physical inventory
in the plant as closely as possiblé. One solution has offered partial
success, at least for small items. Two inventory records are kept, one
at the general inventory file, ﬁhe other with the parts in question. Each
stock deduction is noted at boﬁh places and this, of course, offers the
basis for an immediate recheck if any discrepancy develops between the
two records. ZElectronic data-processing appears to be a logical solution
to the record-keeping problem. Let us now discuss the methods by which
data-processing equipment can assist the steel distributor in all phases
of his inventory control.

We shall discuss first the more or less standard mechanical opera-
tions and later the special, analytical services which computers can per-
form for the steel distributor. In the initial steps of conversion to com-
puter controls a detailed physical inventory of the stock is preferred much
more than simply relying on the old stock records. The individual items
in the inventory can then be transferred to punched cards. Once the initial
cards have been verified against the source documents, they will be repro-
duced, calculated, and extended without any deviation from their descrip-
tion or coding. A good deal of the accuracy of our machine will depend
on how reliable were our original sourcés of information.

An important step which takes place in time actualiy before the
punched cards are made up ié the adoption of a method of identification.

Like sizes and analyses should be grouped together. Descriptions must be
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accurate and yet cirbumvent the detailed and lengthy descriptions which
can be kept as part bf a printed or handwritten register. The use of
symbols has been wid%ly adopted as the basic form of short hand needed to
solve the problem. &he symbols may eithefr be numbers, letters, or a com-
bination of both. Tﬁey permit concise item definitions and yet are easy
to use. An identify?ng symbol is broken dbwn by basic material, special
alloying elements, i% any, physicaliform ;r shape, physical size with the
key dimensions bein% spelled out. Coding methods have become highly

specialized since tﬁey must be adapted to many industries. The IBM book-

let, Modern Coding Methods, Form 32-3793, offers a good deal of light on

i

the subject. The cdrds punched for inventory can serve more than one pur-
g .

pose. If the descrﬁptions are clear enough, the cards may be used for
the preparation of ﬁurchase orders, with the entire process handled on

machine equipment. fThis in itself is of significance to the small distri-

V

butor as well as thé large. The great number of items and sizes they carry
i

require a good dealjof clerical time in simple order entry when stock reaches
! .

reorder points. A.ﬁechanical system capable of preparing the entire pur-

chase order automatically at high speed could do much in helping rationa-

i

lize the initial costs of the transition. In yet another application, the
P

i

punched cards couldibe used to produce a materials catelog listing signifi-

cant data for each ﬁtem carried in stock. This catelog could be kept up to

§
§

i 3 e .
date as new punch cards are made up and, with minor modification, could
n

1
also carry relevant!/ data about stock on hand and on order.
i ‘
Once the initial transition to punch cards has been made, there

still remains a good deal of latitude in the selection of the procedural

i
approach which best fits the firm involved. We will list and discuss the
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three most common %pproaches although not each one of them affords equiva-

1
t

lent value for theisteel distributor.

Balance Forward: This system is often employed by manufacturing

firms. Complete information about the status of each coded item of inven-
|
tory is kept on a ?unched balance card. Any transaction involving a

i
coded item is reviewed at the end of the day and a new balance card is

i
i

made up by summaryipunching the corrected total. The advantages of such

a system are numerous. Stock status reportsvare always available for re-

view to assist salés and purchasing. A historical record of stock movement

|
is also readily av%ilable as well as a record of work-in-process for the

i

manufacturing firm. Balance forward helps make possible minimum inventory
i

levels and, conversely, helps reduce excess overhead resulting from over-
!
- 3 ! r3 .
stocked situations., Concise and current records are always available for
i

]
statistical reports as a by-product.

Unit Invebtory Control: While the balance forward approach seems

1
adequate to handle inventory control for the manufacturing firm, certainly

!

the system would be%cumbersome if adopted by the jobber or distributor. With
l

myriads of items injstock, it would become a gigantic task to administer
{

|
‘the special cards which would have to be processed daily to keep inventory
t

figures correct and:current. Unit inventory control establishes a pre-
!

punched file of carés which serve, in effect, as a pseudo warehouse. Each
|
represents a saleable unit of merchandise ready for shipment somewhere out

I
in the physical plaﬁt of the firm. The system permits a perpetual inventory
in the firm's officé which will be correct. Each stock item is represented
in a tub file by a separate section identified with a divider bearing the

i

item number and desdription. Item cards are added to or subtracted from
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the file as receipts and shipments occur. One problem which immediately

comes to mind is how does the firm with large quantities of separate items
avoid the bulky files entailed in the unit inventory plan. A common

approach is to use!'set-up" cards for each item on which all receipts can

i
v

be noted. The balénce shown on the set-up card is reduced as sales are

made against the iﬁem.
Another Qroblem which a arises in unit inventory is that of

handling sales of ﬂess than the defined unit, or "split cases'. The split

i

case problem for‘t@e steel distributor might arise when he sells a 6' X 10'

i L
piece from a 6' X 20' steel plate 1" thick. The 6' X 20' is the defined
i , :
unit in this case.i Some firms make split case shipments an entirely diffexr-

;
ent type of transaction identified by its own code. Others maintain split

!

case cards becuase their less than unit sales are somewhat regular and de-

finable. Indeed, the problem of less than unit sales has often been referred

to as the most perphexing and obstinate roadblock to true inventory control
for the steel'distrﬁbutor. _An approach for the problem of steel plate we

)
cited earlier might]| be to keep special cards for material in less than
[

stock sizes. Criteria such as average width and length, weight, or square
1

i
!

footage could be us?d with A, B, and C cards reflecting the various size
!

ranges possible. These three set-up cards would be in the item file along

i
1

with the unit cards%representing stock-size plates. When an A, B, or C

short was used to f%ll an order, the balénces on the set-up cards would be
changed to reflect %hat was used up and what remained.

Unit inveﬁtory control is well designed to provide the inventory
clerk with reorder éoint signals for every item umder the plan. Three

}
different colored cards are used to indicate minimum, danger, and out-of-

i
4
I
t

i
H
i
¥
|
1
i
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stock ppints.' Th%y are inserted into the tub file for every item. As the
clerk pulls item %nventory cards to fill orders, he will eventually encounter
one of these card%. He will relay it immediately to the specialist or buyer
handling the particular line of products to determine what action should

be taken. The sa@e cards used for inventory control may be suitable for

other applicationé: purchasing, accounting, billing. GCloser stock control

{ . - - .
means less dollar tie-up in non-productive inventory, and a close watch can
i

be kept over what|inventory we do have so that management will be informed
of any problems Wﬁich might arise.
I

Stock Allocation: This plan has many things about it to recommend

i
!

its use to the steel distributor. It combines the advantages of the balance

forward and unit #nventory plans but was designed specifically for use where

the inventory con%ists of thousands of items, and shipping quantities vary
y .
i .

greatly from one prder to the next. In such a situation it becomes necessary
i

" to preview orders| to insure that the maximum number of partial shipments may

be made. The nec%séary ingredients for this plan;are an inventory file similar
to that used in t%e balance forward system; and a stock editor who could be

i . ,
trained from theéstaff of the purchasingvdepartment. When an order is received,
a master invoicegand separate item cards are prepared. The stock editor re-
views each item %nd decides how to fill that part of the order: ship all from

stock, make a paftial shipment and back order the balance, make a complete
back order pendiﬁg receipt of new stock from the mill. Stock allocation

localizes responéibility for inventory control directly upon one individual,
i

the stock editor, He has sufficient flexibility to offer informed comment
i .
on which direction our stocks should be trending. Although he does not prepare

the mill orders himself, nor may the final decision to buy or not-to-buy be

i
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his, the very presence of such an individual with such a broad range of
experience in stock review is a distinct asset. Of course, the next
step to computer control is quite obvious. Eliminate the role of the stock
editor by programming the unit cards directly into the computer and have
the machine perform the routine elements of the job. It could then reject
the cards on which special back order questions are involved. Using the
principle of exception, we could have the computer watching the routine
transactions and stock handling the problem cases.

We have discussed the basic approaches to the mechanics of
inventory control through punched cards and computer equipment. Often
the needs of a particular firm or industry will dictate modificatioms. It
is difficult to say which plan and what modificatiohs would best serve the
steel distributor. We shall study later a modification of the unit inven-
tory plén which one distributor used with success. A good deal more study
and research is needed before the final answers become clearer. Both the
unit inventory and stock forward plans have featurés of control which could
be quite helpful in localizing both the prbblems and the controls for the
distributor. |

‘There are many things computers can do beyond helping us with
the mechanics of record-keeping. They can take on the burden of analytical
work usually handled by clerical personnel, perform it rapidly with more.
flexibility in approach and accuracy in results. The many calculations
fundamental to the determination of order quantity, reorder point, working
and safety stock levels could not be worked efficiently by anything but a
high speed computer. In taking over these special comparisons, the computer

uses as reference special statistics cards which can be punched for each



item in stock. These cards may be converted to tape in an intermediate
process if the tape is necessary to meet an input problem. The cards
or tape thus prepared serve as the foundation for computing the control
factors we just mentioned.

As we noted earlier, economic ordering quantity is derived from
the attempt to relate the costs of acquiring more stock to the costs of
keeping that inventory. Lead time refers to the number of days from time
of order till receipt of goods from the mill. Safety stocks, as we noted
are designed to minimize risk of stockouts. Each may be computed from
formulae similar to the one we descriﬁed above. The resulting informa-
tion is tramsferred to the balance or summary card. Having established
all the check points necessary for inventory control, the computer can
cycle each item card, compute days of coverage based on current sales
pattern and compare coverage with reorder point. When coverage is less
than the reorder spread, an order card is punched. The order card sets
in motion a separate ordering cycle. 1If coverage is greater than the re-
order point,'no additional card is punched. The computer has scanned the
inventory, related coverage to reorder points in a scientific manner, and
told us of the items which need attention in the éourse of but a few hours
while a clerical system might not have given us the information in days.

When an order is actually entered with the mill, the computer will
continue to be of service. If “days—of—stock remaining!' level drops below
the safety margin, the machine prepares an expediting card to start tracers
on the needed material. The use of eiectronic data-processing equipment
makes possible the fruition of the concept of management be éxcepfion.

Only the out of the ordinary or éxceptibnal cases are examined for remedial
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action while the routine of recording, reorder, and expediting can move
along smoothly with a minimum of direct supervision. 'Furthermore, the
continual analysis of inventory by computer means that the firm can approach
efficient use of its assets through economic ordering with minimum dollar
tie-up. Notice also that these advantages are availabie without a cém—
plete conversion to IDP. Even the partially automated office can obtain
direct benefits from the computer and its accessory equipment. Initial
installation and.purchase costs can thus be held to a minimum for even
the medium-sized distributor.

In oxrder to place this chapter in fuller perspective, we feel
it necessary to illustrate some of our points with relatively short, but
current, case studies. TUnfortunately, we find the selection of such studies
in the steel warehousing field to be so scanty that we must draw upon the
experience of firms facing a similar group of problems to further our
evaluation of computer applications for data-processing and inventory con-
trol.

Esso Standard 0il Go. - Storechouse Accounting (10): Esso Standard

is the largest domestic affiliate of Standard 0il Co. of New Jersey. It
markets its products thru eighteen states in the East and South. It operates
this country's largest oil refinery at Baton Rouge, Louisiana. The firm's
eXperieﬁce with mechanized data-processing equipment extends as far back

as 1939. However, in 1953 the firm,exémined the rapid growth of its
mechanized accounting and non-accounting work and found that its systems

had grown rather haphazardly. They were causing much duplication‘of effort.
A good deal of simpldfication seemed to be in order to come up with proce-

dures capable of crossing departmental lines with full flexibility. A
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decision was made to study the wvarious dinternal operations that were, or
possibly could be, handled on.mechanized equipment. The final goal was an
evaluation of the worth of a computer for the company. The study did even-
tually lead to the purchase of an IBM 705 computer.

| Amongst others, a system utilizing data processing for materials
and stores was developed to use this equipment. It provided for the mechani-
zatién of stock control cards, automatic purchase order preparation and
follow up, automatic invoice verification, and the preparation of accounts
payable checks. This was quite a task and required much painstaking de-
tail work in the formative process. The Esso storehouses contain upwards
of 30,000 items of suppliés. All the items were given symbol numbers and
put on tapes which included such pertihent information as description and
size, data about the preferred supplier, quantity and dollar balances, average
and unit price, terms, and such control points as ordering point, minimum
safety level, and the like.

Punched cards are prepared every day with information relating

to any item on the master fape. iThis information may consist of receipts,
iésues, deletions, plus such spécial déta as a new supplier's name and
address. The master tape is played into the memory section of the computer
and the new tape 1is read into the mastér-tape. Changes are made where necessary,
and after all the transactions for a given symbol nqmber are completed, the
amended master tape is checked by the machine to see if the reorder point
for the item has been reached. If this is the case, the computer can prepare
a purchase order since the tape contains all the information needed for such
an order. All orders for the same Véﬁdér'are coﬁbined to be placed on the

same purchase order. Follow up cards for the order are pre-printed at the
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same time for later use. In instances where human inte;vention is required
to check specific problems such as negative balances and the like, the
machine will print out all the master information permitting the special-
ist a well-informed investigation. -Here again we see management by excep-
tion. The process is automatic up to the point that the controls defined
by norms programmed within the computer are surpassed. At that point

human examination is needed.

Order follow up is also programmed into the computer. In typing
.the original order, the computer also calculated a due date based on aver-
age lead time for that typé of material. Working with this due date in
mind, the machine will issue follow up requests at pre-determined inter-
vals. Shipping promises received from vendors are keypunched into the
system. The machine compares these pfomises with the due dates it
established initially and if a significant discrepancy exists, the com-
puter will issue a notice to the purchasing department to expedite the
problem item. The Purchasing Department can concentrate on handling the
exceptional problems and need not spend time or effort om the orders which
will arrive on time.

Esso achieved full utilization of its computer's potential by
preparing a number of diverse control functions to be handled by the
machine. Equipment of this sort operates at such fantastic speeds that
the costs of installation would be prohibitive if the computer were bought
to handle only one job, inventory.control for example. The machine would
be loafing without a wide range of operations to perform. Esso included
payroll and personnel records, sales data and shipping reports, operations
analysis, fixed asset reports, financial and cost information, secondary

reports, technieal computing for scientific and-economic studies as well



as inventory control within the aegis of its computér program.

.Square_g Co. - Compﬁter‘Control QﬁrParts Invéntdry (11): Square
D produces electrical qdntrol equipment for complicated ﬁachihe tools or
process industries such as steel mills or cement factories. The siie_of
the items in its line range from tiny snap swifcheé to large control cen-
ters which may be the core.of an automated productioﬁ line. SQuéré D
must stock some 24,000 parts to meet the demahas of suéh a varied line of
products. Ipventory control becomes doubly important for a manufacturing
firm such aé Square D sinde'the lack of a relatively'inSignificant part
can often meania snag in production cycles and many ﬁnkept delivery pro-
mises. |

After some initial trial and experimentation, a decision was
reached by Square D's manageﬁent to use IBM's RAMAG computer to. control
the entire parts inventory. The equipment offeréd speed, storage capa-
city, and a mode of access which Square D's management cénsidered essen-
tial. This special mode of accesé was probably the ﬁost‘effective selling
feature IBM could offer in this case. RAMAC affbrds random access to the
information it controls. Transactions can be entered and taken out in any
order. This eliminates the need to sort all input by part number before
we can use the machine. With so many items to Qontrol, Square'D,could not
afford to be continually sorting its input and qutput. Inventory proce-
dure calls for the machine to retain data forAeéch item and post every
three days: stock requirements‘on hand, on order, quantities available
above requirements according to the schedule of ofdér from our Customers;
order point including lead time, quantiﬁy available above'order point.. We

must reorder when this figure is zero or below. Transaction cards for
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movement of any item in the parts inventory are punched as they occur.
Every three days these accﬁmulated cards are météhed against the old
balanée cards, new balance cards are punched, and a new stock status report
is printed at the same time. RAMAC's random access feature permits the
fastest type of control siﬁce we do not have to run transaction cards for
any items in which there was no movement over the past three days.

Among its additional services, RAMAC will break down a list'of
bfinished assemblies to itemize how ﬁuéh of each éart will be required in
the manufacture. It will print a detailed material list and entef oraers
for parts whose supply have dropped below the order point. RAMAC will
control documents and insure that invalid situations are mot permitted
to exist ﬁithin its records. ' Negative stockbsituations'and the like are
typed out for investigation and remedial actionm.

The computer replaced an old punchedigard system. that Square D
had been using for some years. So versatile is RAMAC that it can control
the old punch card data for each item and have room for cost information
as well. TFor every part, the computer carries a. part number, stock status
totals,‘stock on hand above requirements, on order; ofder point, stock
available above order poinf, as well‘as sucﬁ coﬁtrol data as order quantity,
replacement time, venddr, average monthly usage, usage month to date,
material cost, and physical locationm. |

A primary reason for Square D's éhift to computer inventory cén—
trqi is the pressing need of the firm for accurate;and current sfock status
records. >Its newrapproach permits processing transaction data immediately
if}necessary. vMaﬁufacturing lead time is reduced since much time-consuming

paperwork has been eliminated. Over a period of time the total size and
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cost of parts inVentbry‘ﬁay be reduced for_tﬁe”same réaéonfk As avperiphéral?
yet-véluable, derivative, RAMAC releasedla number of'pieées,of oid”data
processing equipment WHich can now be uséa fOr,otﬁér t&pes“of conéroi. The
computgr does the work of‘thisiold equipment .in énly»four hours per day
and still has time for other éssignmﬁntsfl\ ’

1t would be too éasyitqystaterﬁlandly;ﬁhé£ Whéttprovéd good for
Esso and Square D would alsévbe good for a form'ih:the stel warehousing
industry. There are parallels that afe'signifiéént, however. Ménagément
of‘both firmslworked.on>thé premise that £he gqmpﬁter could solve mofe
thén invenfory control problems. Its spéed:céuia;permitﬂpractically~any
firm to program basic accdﬁnting and péyroll functién élohgiwith‘inventory
control to hélp justify the coét involﬁedf On fhé'gne?hénd, Square D
sought rapid stockﬂstétus infqrmatiqn,jwhile Essb attemptéd to pléce‘ifs
inventory control function'ﬁithin the‘éoﬁtéxt-éf an QVerall approach to
computer‘usage. Both ap?roaches are of'intereétito‘the steel distributor.
Let us now consider tworéase historieéjdraWn erm'é#perienéé-wiﬁh computer -

inventory control in the steel Warehousing_industry'itéelf.
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V. LARGE DISTRIBUTOR MOVES TOWARD INVENTORY AUTOMATION

Joseph T. Ryerson,fthe.nation‘S.largest steel distributor} is a
wholly-owned subsidiary'pf the ‘Inland Stéel Corporation.‘ Ryerson operates
ﬁwenty Warehousés throughqut the coﬁﬁtry and is considered; as we outlined
~earlier, a general steel WarehduSé. ItS-froduct lines are many and diverse,
including cérbon, alloy, and Stainless steels, reinforcing steel products,
~structural fabricating,ugéﬁi—fiﬁiéhed-fabricating,Aindustriél plastics
-'and bearings, as well as a c§mplete line of aluminum products. The firm
lists over 60,000 différent stoék iteﬁs,‘an immensé but challenging tar-
‘get for the applicatioh of modérn data-proceésing'equipment._

| Electronic systems for daté—prdcéSSing are not a completely
" unknown faétor at‘Ryerson.' As’far back as twenty-five“years ago, IBM
H;lierith machines were used to éérf and list da£a preéoded on punched
céﬁds.A’This wés avfundtion which was inifiated in the accounting department.
AA# thé years passed and data-processing equipment grew more technical and
refined, Ryerson added équipment, shiftiﬁg such operations as payroll,
accounts payéble, accoﬁpts receiﬁablé; ana sales analysis to as mechanized
a basis'aé possible. :In 1957 thé first comﬁutér'was installed, aﬁ IBM
’650 equipped with a magnetized'drum'which served as memory for the machine.
‘ihe compﬁter ﬁas aBle to éccebt instruéfions and data which it sorted on
o its drum, perforﬁ pr§gra$med'instructioné,‘and type the results out on
punched céras., | | | |

The 1'650" is nOW,in the>proéess‘6f being replaced with newer;
faster equipmenf which Will‘offéf evén more versatility to the firm. The

lateét step involves combiningttwo-éomputers in a data-processing center.



A 1401 computer will be used as a piece of accessory equiﬁment to a 7070
computer. The 1401 will translate data from punched cards to magnetic tape
for the 7070, and take the completed tapes frém the 7070 and revert them |
to punched cards or printed docuﬁéﬁts. Here is a positive step to solve
the input and output problems'of‘such high speed_equipment. An adequate
level of productivity is insured with this dual computer hook—up; Of
course, as we may have indicated,‘this equipment was installed with an
eye primarily to solving Ryerson's divérsé bookkeeping problems, prbblems
which are deepened by the size (ovef 5,000 employees) and geographical
range of the firm as well as the numeroué,customers and vendors whose
accounts must be kept in constant ofaer.b |

bA.potential inventory control aﬁplication for this equipment has
not been ignored, however. For the paét four or five years, étudy teams .
have been inquiring into the ways énd ﬁéans‘of COnﬁerting Ryerson's
inventory control to electronic equipment. TUntil recentlj, very little of
Ryerson's inventory record-keeping had been medhénized. Each plant was
held responsible for maintaining.the peﬁpetual inventory_fecords of its
stock items. There is .a tremendous amduntiéf duplicétion of effort inVo1ved
under such a program. How can-this‘fecords—keeping function be transferred
to data-processing equipment without sacfifiéing ﬁhg immediaté answers
obtainable when each braﬁch plant controlé ité»own récords? The nature of
the distributors business requirgé'this information to be readily at hand.
Delivery promises ﬁo our customefs range from armatter of a few hburs to
_a few days for the majority of our sales. Stock:reéords must be current if
our selling position is to remain secure. Systems of data transmission 

have not yet reached the high stage of refinement necessary before records



automation from a single point can.be brought into play. The time is still
far off when the inside salesman can obtain a reservation for stock and a
delivery promise from a centralizéd contfo}.center carrying stock records
for the entire chain of branch plants.

Ryerson has been laying the groundwofk for inventory‘contrbl in
other aspects of the problem, however. As one of the first fruits of its
current studies, its twenty plants ha&e been incorporated into a periodic

inventory check entitled a Normal Stock Ordéring Review program, or NOSROP

for short. Let us discuss this program briefly and see how it has been

incorporated into the overall computer program of the firm. It works quite .

simply. A product.analyst iﬁ fhe général éffice in Chicago sends a deck.
of status cards to each'plant monthly. Each_card represents a single item
of inventory and contains a-pfo&ﬁct deScription,.commodity coae number, and
the plant number. The stock clerk in" the branch plant fills out each card
with data from his perpetual inventqry.éards: stock on hand, sales last
month, time out of stock in the past month (a percentage figure compiled
from special tables for thé_purpose)? Stéck_pn order and the week due, as
well as special information such as>ahticipated saiés or returns. The
deck of cards is returned to the product analyst who checks them and has
them punched with the infofmatiOn from the branch plant. The resulting
status card is merged with a History card for‘the item and both become in-
put for the computer.

Let us discuss the History éard briefly. It contains such daté
as the sales forecast (derived from Weighting past sales history 90%, last
month's sales 10%, and deriving an average_figure), absolute de&iation,

accumulative deviation, lead time, production cycle. The computer stores
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- the information frdm the History card and begins its work upon the status
card. It first checks time out of stock and converts this to an estimated
sales figure. The estimate is added to actual sales to arrive at an adjusted
sales factor. Next, a new monthly sales forecast is arrived at By weight-
ing the past months sales versus hisﬁofic séles. -The absolute, standard,
'and average.deviations from the férecast are obtained. Economic order
quantities have already been progfammed_into the machine for each item.

All the stepsﬂnecessarj‘td‘arrive at a decision as to what action
to take on the item héve‘been made. if there is a positive sales forecast,
the compufer checks to see what is on order for the item. If there is
nothing‘on order, the macﬁine checks to see if what we have on haﬁd will be
enough to carry us throughithe normal replacement cycle. If not, an
emergency card will be typea out to indicate héw many pieces; or feet, or
pounds are needed. If there is‘enough stock to last through lead time and
one production cycle; the computer checks working invenfory to see if that
will carry us through. 1f not, it is time po place an order. If there is
enough stock, the computg; Checks ﬁo see if Working inventory alone, without
the receipt of orders élréady p}aced.With'the mills, will carry us through.
If it will, the order 6r oraerévon With the mills can be cancelled. It
becomes‘apparentvjust how muchuRyeISOnis NOSROP éontrol.plan relies on the
computer's‘ability to coﬁparefsetsvof ﬁuﬁberSHat tremendous speeds.

The resuifs of thisjééﬁbaﬁisop.progess are threefold. First, a
revised History card is preparé&Awhich;édntains a new monthly sales fore-
cast. Second, an_action‘card is printeé if any action on the item is called
for. We may need a transfer Qf:eméfgeﬁéy stock from another plant, a

requisition for a .new order,. or the cancellation of orders dlready placed
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with the milis. Third, an éxception card is printed if the activity of
the item does not fall within the error limits established by the original
sales fo?ecast. Immediate use is.made of these reports. An action report
is ébmpiled from the action cards and copies are sent to each of the branch
pianf inventory managers who review the recommended action and indicate
where they differ in opinion. Once they accept the report and add their
amendments, it is returned to the product analyst for further processing.
Orders are prepéred for the item; for which requisition cards were made up
by the machine. The exception cards are compiled into an Exception Report
which is aléO'sent’to the branch manééer concerned. Those items Whiéh are
not ”trécking properly' are reviewed and the sales forecast is changed
where necesséry.

NOSROP has eliminated a good deal of clerical time and labor in
tracing ana'evalﬁéting the.étatus of each item in stock. Since the reorder
phase 'of the program has Been centralized much duplication of effort'has
been eliminated. A standard; conéistent approach is being made toward.
inventory control, without varying individual interpretations of what course
.to pursue. For the long run, NOSROP seems to point the way to further
centralization and automation‘fof R&érson's:inventory control. Once the
‘problems of high speed data transmissiqn,bver long distances have been
ironed out there will be further opportﬁnities for cost-saving central-
ization with the branches leff freer to de%oﬁe their time to selling. A
ceﬁtraiized approach mégns befterlipyentory'stﬁdies, more time to face the
questiéns of handliﬁg and packaging, as‘well as more concentrated attention
to the issues involved in ﬁhézcoptihuéi search for better processing equip-

ment for the plant.
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Flexibiiity Wiil remain‘the keynote of Ryerson's advance into
data-processing. Like Esso, our program demands the inclusion of many
diverse functions}within dur contfol cénter; And yet, like Square b,
such features as random’accgss fqristdied data are at a premium. Ryerson's
approach is a valid one for many a lérge and medium-sized distributor since
virtually all of them have seen some type éf data-processing developed

to handle some of their accounting problems.



VI. SMALL. DISTRIBUTOR SWITCHES TO UNIT INVENTORY CONTROL (13)

Beforévits ﬁerger wifh;the‘Inland Sﬁeel Corporation and Ryerson,
‘ the Vinson‘Steel‘and Aluminum Co. of Dallas ana Houston, Texas was typical
of the alert’ahd aggressive disfributors in‘the Southwest. Vinson was
founded by peopie whose priof-éxperience had»centefed around the oil
industry and wh§ did not approach the'steel‘business with any "tried and
trﬁe” formulas for succeési’:After an initial period in which an attempt
Wés made to em@loy a.perbetual inVehtory éystem’through clerical help,
. Vinsog”s manaéeﬁent decided to try the new aﬁproach in 1956. Tﬁis was at
a time when the few distributors Who were interested in dafa-processing
‘were still in the study-group stage._'Remington Rand Was called in, and
after some preliminary study, é systeﬁ'ofiunitfinvenﬁory control managed
" by a small computer Was installed as ‘part of an overall prograﬁ which, of
course, inciuded all the accountiﬁg Wbrk of the firm.

Unit inventory control was adopted because of the flexibility
" it afforded this'smallvspeciélfy Warehqﬁsé. A tub file of punched cards
was established and ﬁéed:to represent the equivalent inventory out in the
plant itself. A close control'oﬁer inventory was kept thfough this system
gnd reorder points were quité easy ﬁé‘;dentify.as we noted in our initial
appraisél ofbunit’invegtbry;:.Thg‘syéﬁem'was eventually tied in with sales
forecasting, billing, and vendof ihvéigé’approval. It is interesting to
~‘note that once the éystém.was~freed'o£;its iﬁitial ”Bugs", items consisting
of many hundreds -of ﬁhousanas bffpaﬁﬁdé; édiled steel sheets for example,
were.controlled to extremely,glbsellevgls of fractions of one€ per cent as

revealed by periodic physical Chédké bf the plant inventory.
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A small warehouse like'Vinson‘could édopt a unit inventory system
and ﬁake it work while a 1arge‘firm iiké Ryerson would be totally unable to
make progress under‘stfaigﬁt unit pian; AWhile Vinson controlled a thousand
items Ryerson Would‘haVe to maintéin tub files of sixty thousand items,
an impossible task.

Unfortunately,.Vinson's results Wére obtained over but a brief
 time span. The system had Barély been broken in before the firm had
merged‘with Ryerson. It has been’hoted that the system as developed by
Vinson was aoing an(effective joB_bf inventory control and the firm was
considering abplying»more of its papérwork to data-processing equipment.
The role éf such an approéch to invéntory control for aiding the management

of a small distributor cammot be discounted."
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VII. CONCLUSION

Electronic control of inveﬁtor& seems to be an ever-growing
factor in the management of many of our economy's business concerns. The
speed and efficiency offered by computers in handling the paperwork of
accounting and inventory make it quite likely that this trend will continue
for many years. We have studied some of the faéets of electronic data-
processing, taken a quick review of inventory comntrol techniques, and seen
how the two may be united into an effective working team through our general
discussion and four case histories. Our analysis of the steel distributor
leaves us with the strong conviction that here is a firm which must move
ahead to computer controls or else become strangled in an ever-growing
snarl of paperwork.

How can we relate our conclusions to the threads of data we have
woven and spun through thé past sixty-odd pages? Perhaps we can best accomp-
lish this by listing the three specific points we have drawn from our work
and discussing the rationale of their formulatiom.

First of all, we find that our study proves data-processing a
valid technique for inventory control. We have seen in our analysis of''scien-
tific inventory control' the many detailed calculations whiéh are pre-
requisites to arrive at such. crucial control factors as lead time and op timum
ordering quantities. It is simply beyond the capacity of any clerical system
to begin solving all the mathematical equations essential for control. Again
these calculations are needed for a multiplicity of items, not a single size
or shape. .Changing demand or market conditions might dictate recalculation
of an entire set of control factors. Oniy computer equipment offers the

speed and flexibility to meet such a challenge.
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Our caées ﬁave been selected‘té show four firms who have experi-

mented with data—précessiﬁg and inventéryvcontrol. In the sum total,

their experience again bears out our goﬁtentibns.' Neither the size of

the inéentory, nor the nature of the cémputer équipment to be employed

can preclude an effective solution to iﬁventory control. Each firm, how-
ever, must decide what particular role its equipment will play in the con-
" trol of inventory. Esso merged its inventory control with an overall
approach to its'ac¢dunting function. Square b, on thé other hand, felt

the most important end its control could‘achieve was a continuous up-to-
date review of its inventory p0§ition‘to insure against costly shutdowns

of its manufacturing féciiities. Even Withiﬁ as ﬁarrowly defined a field
~as inventory contrdl and ‘data-processing we find alternate choices of approach
and ﬁethodology. Hence as aréoraliary fo_oﬁr initiél @oint we must accept
the need for painstqking study- and réseafqh as a condition to the establish-
ment of any effecfiVe system of invéﬁtory‘céntrol.

Only a handful of small firms{'and even fewer larger concerns

~could afford the charming but éxpéﬁéive‘UTexaé” approach adopted by Vinson
Steel, the subject of our fourth éaée sﬁudy. Scarcely settled in the steel
warehousing industry, Vinson raced on tb;data processing at a breakneck
speéd.' The firms only‘salvation lay in the caliber of its management who
finally became adept at the pfogramming, circuitry, and repair of their
' Remington Rand computer themselves. They had to iron out innumerable bugs
“and devise many shoftcuts before their équipment could begin to reach true
effectiveness. .Picture a;multi—million dollar firm selling in many markets
:aeciding one afternoon to switch their controls from clerical to machine

bookkeeping. Havoc and confusion could be the only results. The analytical
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and frankly cautious approaches of Esso; Sqnafe D, and Ryerson are much to
be preferred if computer equipment is to be used to achieve its true
 effectiveness and the trend toICOmpnters is not to be stunted in its
infancy.

The second point'raised by our study is that the steel distri-
butor is a natural subject for the application of data-processing systems.
We have spent some time in earlier chapters outlining some of the intermal
problems faced by the typical distribntqr; the lack of a specific "control
function, the need for accurate and up—to—date records, forecasting for
sales and ordering programs,»pérsonnel utilization. It would be too easy
to say that these nroblems Wouid cease.to exist the day our nomputer was
plugged‘in and began to hum. anwénerﬁdntaQProcessing will ease some of the
burdens of steel Warehousé management‘as the more routine functions begin
to be routinized within the contextrof punched cards or magnetic tape and
a computer. We have much beléﬁored_the nnncept of 'management by exception''.
The principle is a wvalid one.hnwever; and one that can mean lower operating
and overhead costs'fpr the figm,wnich grons tovuse it.

The many thonsands of items the average distributor carries in
stonk will lend themselvesAto translation to punched card or tape. Our
recordg can be kept current and,éccurate‘since thercomputer can scan speci-
fic.transaction cards and post new baiances for any item which has experienced
activity within a.stated time period. TForecasts are easier to prepare since
an entire sales history for an item, or group of items, is readily available
simply bj programming the computer to develop historical sales data and
’ feeding the punched cards or tape to‘the machine.

The indictment had often been levelled against the entire steel
industry, and often with mn;e‘than avlittle justification, that it has been

insensitive to the need for technological change. And certainly the heavy



capiéal investments typical éf‘the industry can engender some resistance

to changes which might impair’the,full value of such investment. The
industry as a whole, and the,éfeel aistributors along with it, are coming to
take a nmew look at technological improvements. The pressures of competition
from foreigh markets and coﬁpeting products make this almost inevitable.

The few warehouses who have approached data-processing have been impressed
with the efficiency and cosé—savings it meant for them. We saw in one of
our case studies, fof examble, how Ryerson has been slowly but inevitably
adding bookkeeping and accounting tasks to the burden of its computers.

| With the development . of the NOSROP program which wé‘outlined in‘some detail
Ryerson has taken its initial Stépiat automating much of its inventory
control and placing its reorder program on an automatic basis with»cleriéal
review needed for only those items whose sales pattern swings consistently
outside certain predetermined norms;

The third éonclﬂding pbint we wish to discuss is one that neither
ourself as a research entity mnor the warehousing industry as whole is yet
prepared to answer. Is any oﬁe system of inventory control through data-
processing the final answer,lany mdfe than another method? We have dis-
cussed Balance Forward, Unit InVéntory, and Stock Allocation as potential
methods of establishingiinventory control fof the steel warehouse. None
" were initially developedvfor‘the industry and yet the latter two systems,
with some modifications have beén émployed'ih working day-to-day épplications
by SPeéific diétribqtors.-.Vinson was small enough to employ a unit inventory
plan with a minimum of diScomfért.E‘Ryerson as we have already outlined,

carries far too many items in its stocks to even attempt the unit approach.
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NOSROP for Ryerson is a derivation of the stock allocation plan. . It differs
in two ways. First the stock analyst is not concerning himself with specific
daily tramnsactions but rather the‘flow of material over a period of time.
Second, a good deal of study has been consumed to set up Ryerson's computer
progrémming to perform a variety of calculations upon the item cards used
in'NOSROP. These calculations keép our sales forecast figures up to date

and enablé the stoqk anélyst to note the items which are not performing as
expected, either poéifivély dr négatively. Of course Ryerson is at a
'érossroads. Its'currentvprdgram'is a centralized equipment,'.If the pressures
for decentralization and fragmentation of accounting functions grow, there
ma§>appear small computer units at the local level to handle allvthe book-
keeping and inventory control for a specific plant or cluster of plants.

There simply;has not been enough working experience with these

types of inventory control ﬁithin the iﬁdustry fo come up with any definitive
con;lusions. As more effortwand dpllars are spent in this direction we are
certain that techniques with a>Universal application within the industry

will séring'up and be accepted.

‘Problems remain, theie is a severe need for information and

actual wOrking‘expefience for distributorg to draw upon. Apart from the

two distributors we just discusséd,ionly Crucible Steel and United States
‘Steél Supply have made any significant'steps in this direction. Ducommon,

a major West coast distribﬁtor seems on the verge of adopting computer
controls as well. All these firms have had to rély on their own research

as well as the assistance of outside salesmen and consultants in finding

what approach wouid best suit their needs. |

Uhfortunately, the smaller firms who could benefit form data-
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pfocessing as well do not have the capital available to invest in costly
and time-consuming groundwork SO essential‘befofe tangible steps can Ee
taken. Data—processing must remain for them a nofmanfS'land until this
situation is remedied or more information becomes readily available.’
There is a possibility that some industry-wide representative could be
set up as a clearing-house for this dafa. The Steel Service Center-
Institute would make a logical candidate save for the fact'that~it tends
to define its role aévone of public reiatibns rather thén industry ser-
vice.

' One of our goals when we started this report many months ago
was that of developing specific iﬁformation on the trend to electronic
controls within the industry. We had hoped the Steel Service Center
.Institute would be able to help ﬁs.. Their data‘perfained to industry sales
figures however. They have not attemptéd any ;econdite éﬁudies at this
and probably never will since they do mnot consider this tyée of inéuiry
to lie within their'séope of activity. |

It may well be fhat we, ourselves, are SOmewhatvaheadvof the
trend in seeking this information. Within the next two to five years we
are certain that such a trend will develop- and becomevquite discernable.
The competitive pressufés from firms that have madé the transifion and
profited froﬁ the results will make itgéssentiél in this all too competi-
tivé industry with marginal profits for every‘one elsevto stay in. pace

or be left far behind.
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‘We have discussed a good many concepts in this text which were certainly
far beyond the level of basics. Much of the background material we used
was assimilated from manyitexts from which we did not quote directly. We

would like to list them at this.pdint.

Books
1. Brown, Robert G.: Statistical Forecasting for Inventory Control,
New York, McGraw-Hill, 1959.
2. Magee, John F.: Production Planning and Inventory Control,

New York, MeGraw-Hill, 1959.

3. Welch, W. Evert:. Tested Scientific Inventory Contxrol, Greenwich,
* Conn., Management Publishing Corporation, 2nd printing, 1958.

4. Whitin, Thomas M.: The Theory of Inventory Management, Princeton,
New Jersey,:Princeton University Press, 1953.

Pamphlets and Periodicalsg

1. American Production & Inventory Control Society: Proceedings
of the 1959 National Technical Conference, Chicagoc, Volume I,
Number I, 1960.

2. National Industrial Conference Board, Inc.: Invéntory Management
- in Industry, New York, Studies in Business Policy #88, 1958.

3. " Carroll, Phil: Cost Control Through Electronic Data Processing,
New York, Society for Advancement of Management, 1958.

Miscellaneous Material

We have employed a number of internal reports from Joseph T. Ryerson &
Son in gathering background for our discussion of their steps toward auto-
mated inventory cortrol. Especially helpful was the booklet outlining the
application of the NOSROP program.



