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SECTION I, ENGINEERING SCIENCE

The "Cube Concept" Approach

to Management Information Systems

B. IL ELDIN, OIdahoma State UDlvenlty, Stillwater

INTRODUCTION:

An effective management information system is a tool (among other
management tools) to improve the manager's decision-making ability.

A meaningful definition of management is: "Management Is the
function of establishing the objectives of the enterprise, allocating re­
lOurces according to a predetermined plan and schedule, and reacting
to deviatlol1l between predicted and actual results, to forestall the devel­
opment of an unfavorable situaUon."

Of course the effectiveness of management Is measured by the results
achieved. The objectives of an enterprise will vary according to its type.
In buslneu, the primary objectlve is to maximize return on investment,
l.e. to make profit. To accomplish this objective, management must be
able to react Instantly to varying seta of conditions and have a set of alter­
natlv. to cOl1llder In order to select the best course of action.

Thl8 18 etfectlve management, and any system that helps manage­
ment to do WI Is an effective Management Infonnation System (M.I.S.).

OBJECTIVES OF THE M.I.S.

T'be objectives of the M.I.S. are twofold: (1) To provide management
with &11 the information necessary to create an operating plan; (2) To pro­
duce operating staUltics for Immediate correlation to the plan of the devi­
altona between the Initial plan and actual performance.

The lnfonnatton produced should be complete, useful, timely, accurate,
and always economical. The cost of compiling information, in relation to
Ita ultimate value to management, must be measured and understood.
Al80 the feasibility ot gathering and processing information, In view of
equipment capabUtties and limitations, must be determined.

Flnally, it should satJafy all levels of management. Information needs
of the various levels of management will differ, with greater reliance on
detaned operatinl' reports, for lower levels, and a lesser dependence on
quantitative evaluation of operating reports at higher levels. Decision
maJdDg at the lower levels tends to become somewhat repetitive and
routine. Declslon making at higher levela, however, is tnfluenced by
man;y facton tbat unfortunately do not easlly lend themselves to quanti­
fteauon.

ToTAL SYS'I'£IIS CONCBP'I'

Tbe "total ayatematf approach lmpUea that all subaystems in an
oqanllation should be intepated in a single lDtonnation system. ThIs
total-eylltema approach is CODSldered a "Dream" and can be translated to
a computer-mlDded manaaer as follows: To have ALL the information,
atorecI on RANDO. ACC.BB equipment, in ON. location, continuously
rJfP..DATBD1 and immediately avalJabJe ON 1lBQUBBT. This i8 the con­
cept of 2'oW .GtIG,eMnf l_/OrMGftott ByatfIfIUI.
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This dream is not practical today for the following two main reasons:

1. Manpower limitations-we do not have the qualitted people to
develop ?LI.S.'s, even with our present, leu-demanding eqUipment and
techniques.

2. Economic considerations-the cost of comptling information, proc­
essing and retrieval is still high, in view of the PreHnt equipment capa­
bUities and limitations.

There is no doubt that, at some time in the future, the concept of
Total Management Information Systems will be pollltble and practicable.
The fourth generation of computers, due in the early 1970's, promises
hardware that is likely to be more advanced technically and separate
from software. There will be improved cost/performance, larger high­
speed memories, lower-cost random-access devices, greater multiprogram­
ming and multiprocessing capabUity, more sophisticated on-line terminals,
graphics--etc., increased use of operating systems, and improvements In
the file management systems.

These improvements in computer technology will help overcome the
economic and manpower limitations mentioned before. However, it may
take a long time for the dream to materialize. Until such time, we should
organize in a realistic manner to achieve real gains. The system's effec­
tiveness depends on management ability in planning ahead of time for the
needs not only of today, but of the future as well. It is of vital importance
at the outset to organize all the pertinent data within the planned param­
eters.

THE "CUBE CONCEPT" OF M.I.S.

The "cube concept" of M.I.S.'s is presented here as an approach to
pre-planning the parameters of the total system and recogniZing the sub­
systems under two categories; those that should wait for future develop­
ments of computer technology, and those that can be handled immediately
With the presently available capabilities of the computer applications.

The "cube concept" approach to M.I.S.'s will be Ulustrated by a brief
description of a case stUdy from the petroleum industry.

Oa8e Study-In an international petroleum company, interest was ex­
pressed in developing and implementing tools to plan and control all ele­
ments falling within a major segment of the company. This segment was
defined as that of manufacturing and distributing of lubricating otla (lube
oils) . A system was designed to provide information for decision-making
at all organizational, physical, and functional levels of the company con­
cerned with this segment of the business.

The parameters needed for a total lube-01l8 .,.tem were detlned u
follows:

1. Physical tacUities level (i): These include the facWUea required
for the manufacture and distribution in the lube operatlou; reftnerlu,
blending plants, and warehouses.

2. Dects10n and control level (j); Functional decl81on-1l18ldD« ia
performed at levels involving investment and factUtiee pJanning, al1Oca­
tlon .of reaources, operational plannlng, and echeduUDg control of daUy
operations.

3. Organizational level (k): Decialons are made at attWate, divi­
slon, and component levele.

These complex act1v1Uea were auembled to produce a I-dImeD8IODa1
cube 8bown In i1gure L
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Figure 1. The "Cube Concept" approach to Management IntormaUon
Systems.

Every cell (ijk) represents the subsystem tor decision-making within
the three levels. For example, the shaded cell represents the allocation
plann1Jlc for warehouses In an affiliate.

It may be explained here that this cell was the first SUbsystem com­
pleted. This 18 because it Is the product demand at the warehouse that
sets in motion the whole chain of demands all the way up to the demand
for reduced crude, and thus triggers the corresponding inventories to meet
theae demands.

NeedJe88 to say that, as of today, many cells have been completed and
the ultimate objective is to cover all the cells of the cube. The more cells
covered, the closer we are to a total system for lube oils. The case study,
briefly explained here, 1llustrates a system that can be described as "total"
u one can get for the lube-0118 segment of the petroleum industry.

The same cube concept can be applied as well to other segments ot
the petroleum indU8try. To that extent, it can be also used tor other
Industries.

Q)NCLU8ION

n wm take a laue time to materialize the dream ot total JLI.8. Let
ua not walt-let us organize our data and plan our parameters. We can
achleve n&I plDa from the present computer appUcatiolUl. We wW con­
Unue to accompUah more eella of the cube as the improvement of com·
puter techDolosy permits. then the dream will materlalbe.
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