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individual team thoroughly analyzes a major system and with participation of 

operating personnel, designs the best possible system. Once established by 

the team, the system is subject to further review both by representatives of 

divisions who will use the system and by the Aerospace Division staff. The 

goal of the program is to produce data processing systems compatible with 

each of the divisions and providing required information for use by top 

Aerospace Division management in making overall decisions.

A basj.c flow chart was drawn setting down the major systems-»-*equire- 

cents, manufacturing planning and tool control, parts control, material inven­

tory, manufacturing and test, shipping and logistic support»— needed to place 

all aspects of production, from sale of the product to delivery to the cus­

tomer under an integrated control system. Each of the major systems was 

designed to satisfy management objectives and needs while making use of the 

most efficient combination of manual and mechanized methods. Data in the 

systems ultimately will reflect financial as well as engineering and other 

company activities, with a minimum of duplicated effort in record keeping, 

data processing and reporting.

Certain guidelines and goals were established for the teams preparing 

the major systems:

l. Original data should be recorded in mechanical form at the point 

of origin.

? .. Subsequent processing of this data should be performed mechan­

ically without manual recording.

3. Original data in mechanical form and that generated by mechanical 

processing is to be re-used whenever required.

A. Data transmitted from one major system to another is to be only 

that which is necessary for the second system to operate.
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5. Advance sophistication# and other unnecessary additions which 

might delay implementation of a system or even cause it to fail 

were te he eliminated.

The integrated system (see Exhibit 1) begins with advance engineering 

data, drawings and part® lists which constitute input to contract requirements, 

the first of the major individual system. Fro© requirements, information 

flows through scheduling to the parts control system to develop orders either 

to make parts within the company or to buy them fro© outside suppliers, and 

to the manufacturing plan and tool control system, which has been combined 

with parts control, to develop standard manufacturing data and process plans, 

and tool control data. Scheduled buy requirements then flow to the material 

inventory system to initiate procurement action if necessary and to maintain 

material management records. The first half of the production cycle then is 

completed.

The necessary information generated by these systems, including 

engineering, is then transmitted to manufacturing and test which must meet 

the contract requirements under the circumstances established by manufactur­

ing planning and tool control and with the parts and material made through 

the parts control system and material inventory. Shipping control, supperted 

by information supplied by logistic, support contract delivery requirements 

system, controls final transmittal of the product to the customer and later 

support of the product in operation, such as with spare parts.

Inputs to the requirements system include schedule data, cost data, 

contract data, and make or buy data (whether an item will be made in the 

plant or purchased from a vendor). These inputs generally are decided in 

advance as part of the contract negotiation with the customer. In addition, 

the system receives design change notices, parts lists, and drawings generated
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by engineering. Seeds for spares or special kits to be furnished with the 

final product are supplied to the system from logistic support. Miscella­

neous requirements including tests and tools also ara inputs to the system.

During the course of manufacture, manufacturing change data becomes 

an input to the system and must be compatible with drawing data issued by 

engineering. The data is used to generate a master parts list file in 

assembly sequence and a master parts requirement file in part number se­

quence. These master files are used to generate the various output require­

ments of the system including parte requirements, parts usage and cffectivity 

data, material ordering requirements (active until the parte control system 

takes over), group assembly parts lists, manufacturing assembly parte list, 

and drawings tilth associated parts lists. The system supplies inputs to the 

manufacturing control system and logistic support system.

The manufacturing control system encompasses both manufacturing 

planning and tool control and parts control, because of their Interrelated 

nature, even though both are broken out on the overall systems integration 

chart. Eventually, separate system plans will be drawn.

Inputs to the manufacturing planning end tool control system 

include drawings and parte lists for components of the end product to be 

made in the plant, schedule data, cost data, advance tool information, 

shipping requirements and tool completion data. The information is used to 

generate a master process plan file showing tool availability, and a master 

tool record indicating necessary time needed on each machine, the term 

"tools ’ covering all items used in manufacture. Outputs of the system 

include manufacturing process plane, tool orders and tool breakdown, pack­

ing instructions, assembly manufacturing, plans and certification logs, snd
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the master process plan file used in the parts control system to assist

in creating shop orders.

In the parts control phase, inputs include schedule data, cost data, 

advance parts information, parts requirements, manufacturing plan and tool 

availability status, tool order and tool breakdown, assembly manufacturing 

plan and certification logs, material approval data notices of material 

availability, and physical material necessary to make the product:. The data 

are used to generate and maintain a master part requirement and inventory 

file, and a manufacturing activity and load file, plus shop orders for acti­

vating manufacturing on parts production. Outputs of the system include 

tool completion data, material requirements requests for material approval, 

material withdrawal requisitions for obtaining material for manufacturing, 

and transmittal of the product to shipping control.

Tlie material inventory control system includes all of the activities 

Involved in procurement and control of all direct and indirect materials 

procured for stock. Direct materials are those specified by engineering, 

but m y  be needed to support the contract. Accounting functions associated 

with the system will be incorporated into a combined material control and 

financial record. Hie system also includes government furnished equipment. 

Outputs from the system include purchase requests for all inventory materials, 

buyers notices, notices of impending shortages, supply item status, material 

budgets, enssnitaents and a listing o f transacttons affecting Inventory balance.

The logistic support system encompasses parts listings, supply item 

selection and supply item status, for support of the finished product in the 

customer’s hands through supply of information and direction manuals, parts 

end equipments, materials, end status end accountability of these items.
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/he shipping control system is the final checkpoint between the com» 

pany and the customer. All contract delivery, including the end item, manuals, 

reports, spares and other equipment is included. Shipment of any items to 

other company divisions, vendors, subcontractors or any other destination, as 

wall as to the customer, is included in the system control. The two pria» 

cipal sections of shipping control are contract delivery control and shipping. 

Contract delivery control contains the master record and maintains status of 

all contract requirements. The shipping portion of the system ia concerned 

with the documentation and actual shipment of the items, with control over 

document writing, the preehipptng stores area quality control, preservation 

and packing, and loading. Inputs to the system include contract requirements, 

supply item authorisations, miscellaneous requirements, preservation and pack­

ing instructions, shipping instructions, shipping lists for disassembly, 

purchase orders, and receiving documents. Included in the shipping control 

system where applicable are inventories controlled by the company, such as

support depots maintained by the contractor for the customer at operational 

sites.

The seven major systems operate on all requirements released by 

engineering. General input to the system includes schedules, contract 

information, coat data, asks or buy data, advance material requirements, 

drawing and parts data, spares requirements, pricing information, approval 

by the customer of purchases, end government furnished equipment require­

ments. Information other than that directly related to the product can bs 

processed within Che system only as long as system development is not delayed 

or the system integrity impaired. Output of the system includes operating 

reports, management information reports, illustrated parts breakdown and 

provisioning parts breakdown, and delinquency reports when necessary for



the customer. Additional outputs for labor and material coats are inte­

grated with product cost and payroll. Each system is required to produce 

labor and material cost.

Information feeds beck through the cycle as veil as forward. Thus, 

as engineering supplies the necessary requirements, it also receives reports 

on usage and effeetlvity. Manufacturing change data flows back to require­

ments so that necessary change* can be made throughout the program. Finance 

and quality control have an overall effect on all aspects of the integrated 

system because of the vital part they play in the success of an individual 

program. They include such information as work authorizations, Mi l e  of 

material, performance controls, payroll, labor distribution, accounts pay­

able and receivable which m a t  be worked into each major system.

As the major systems w r e  developed and reached final fora, they 

were adopted at each of the computing centers. The effect was to tie each 

division to the other by uniform integration of data processing. The system 

provide* a network of control over all company operation®--whether in Denver, 

Baltimore or Orlando-— which can be interpreted on a top Aerospace management 

level in a far more comprehensive, accurate and current manner than was 

possible in the past.

Many of the advantages of such a program ere obvious. Interchange 

of work and procedure* betwen centers Is now possible. All three centers 

are linked with transmission equipment so that overloads at one center 

could be transmitted to another which Is not so busy, the output returned 

by transmission, and the results available et the initial division with much 

greater speed than ever before possible.

The common Aerospace Division computer language eliminates duplica­

tion of recording source Input data by re-using information. In many







3 . Assignment o£ programmers» for engineering computation at each 

center, trained in as similar manner «a possible end using the 

same 'methods and tools is the next step toward integration. 

Management already has taken this approach to the problem to 

secure programmers at each center who will, by training and 

background, naturally take a similar method toward the solu­

tion of similar questions. To aid them, program abstracts 

devised at the three center® have been collected and made 

available to programmer* and engineers.

4. Steps also have been token to develop a library of standard 

program*, so that the programmer will be able to draw on 

past experience and will not have to devise 8 new approach 

to each problem,

In each case, the company and other prime suppliers of parts for 

the missiles are linked In an .intricate network with the various M r  Force 

material areas and the actual bases where the missile* are stationed. The 

system provides the M r  Fore* with current in forme ion on inventory, loca­

tion of spare* and needs of the installations. Various changes In status 

of parts are transmitted over a combination teletype-punched card coramunica- 

tions system which links the installation, the responsible Air Force pro­

curement agency end the contractor together.

Crude as this system might be when compared with electronic data 

processing links now possible, the program nevertheless represents a bold 

step forward and a tremndou# advance over military service procurement of 

only a few years ago, which was primarily dependent upon manual accounting, 

flic system almost surely will be extended in the future so that computers 

at all participating offices can -automatically order a part, provide for
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shipping or initiate other action at all levels of both customer and con­

tractor. As weapon systems become saore complicated and thus need many more 

parts, an integrated, coeputer-ccntrolled program linking both the producer 

and purchaser becomes increasingly important.

Aerospace Division management completed its integrated program in 

1564. file division can claim a truly integrated data processing system, 

linking all aspects o£ company business mid all plants and offices through 

direct transmission, identical computer machinery and identical programs. 

1310 division, despite its diversified operations, has readily available the 

vital information needed t o r coordinated management action.

liar t in-Katie tea*® Aerospace Division believes an integrated date 

processing system is essential to future growth of the division. The com­

puter will become an Integral managerial tool» while performing the basic 

business and scientific computations comtes to its application by most of 

industry. Aerospace, which la one cf the first companies to undertake total 

integration on ouch a large scale, believes the program also will become an 

essential prerequisite in future contractor-customer relation within the 

defense Industry.



TV. TOTAL SYSTEM ANTAGONIST

It is only natural that when a net? idea is presentc-l or a different 

approach is taken to a problem, there always appears a negative viewpoint. 

This la good and is as it should be. Where the adversaries pick at weak­

nesses, the planners know where fee- put forth renewed effort. The discus­

sions make n e w  which broadcast the seeds of the idea throughout the sphere 

of influence, and interested parties can fora their cum opinions, try their 

m m  experiments and then Join in the discussions. If the idea or approach 

has great potential, the opposition disappears, fades to a low level, or 

accepts Firfa of the new and continues to argue over certain features which 

retain controversial. Such has been the development of the computer in the 

business world.

The first computers were piece-meal constructed, extremely expensive, 

limited in their capabilities and looked on as a freak of the research lab­

oratories by today*s largest users and manufacturers. It is reported that 

Thomas J. Watson, Sr., the founder ant' dynamic fores behind IBM, initially 

prevented the company from entering the electronic computer business. Ill 

has since installed more than three-fourths of the computers in the world—  

an estimated 13,000 to 14,000— or more titan ten times the tally of ita 

nearest competitor.2?

One of the loudest voices heard against the use of computers as

a management tool has been that of John Dcardun, Associate Professor of

22georg© Sehussel, "IBM vs, Umarand," Datamation. XI, Ho. 5 
(Hay, 1%5), p. 54.

58
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Business Administration, Harvard Business School. He has m i t t e n  two note­

worthy articles in the Harvard Business Review.23 Both articles tend to 

point out all of the negative Attributes of a total management information 

system. They even occasionally paint ont specific areas where the computer 

is being utilised w r y  effectively. What Hr. Beardon fails to mention is 

to what extent he believes the computers should be. used. His papers taeko 

it clear that he believes the computer can not be used to make crucial 

dynamic management decisions. In all of the research for this paper, only 

a few definitions were found that described a total management system as si l 

things to all people. The overwhelming majority of articles refer to a 

total management computer system as a management tool. Hr. Bearden has 

tallied xthat the majority of system people believe the computer can tacks 

dynamic decisions and will replace management. This is not substantiated 

by fact.

Hr. Beardoa in his article, "Can Management Information be Automated 

very effectively classifies the management's functions Into strategic planning, 

management control, and operational control. He then describes the Informa­

tion processing characteristics that can best be served by a computer. At 

this point he proposes to analyse the potential of computers to improve the 

information required to discharge each of the three types of management 

functions. Instead, Mr. Beardon analyzes the ability of the computer 

information system to perform the management functions, the computer can 

analyze the data and provide statistical summaries, trends and correlations 

in terra of needed information. The problem is to decide on the information

2 John Bearden, ’’Can Management Information Be Automated,“ Harvard 
Baatacss review, XLII, Ito. 2 (March-April, 1964), pp. 128-135.

John Deardon, f,How to Organise Information Systems,** Ibid., XLIII,
Ho. 2 (March-April, 1965), pp. 65-73.
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th.nt is needed for management control and strategie planning. A computer 

can not make this decision for us. System analysis and management mast 

ascertain what onewers are required and make sure the raw data required 

for processing Is included In Che data base. Many complex Interacting vati— 

ablas are relevant to the planning process; and If the needed Information 

w r e  available in a readily usable form, It would be need; ami gradually 

the reliability of the decision-making process would be Improved. Mr. 

Bearden implies that management should watt until researchers perfect 

the use off computers for high-level management functions. The case studies 

indicate that acme management» do not agree with this hypothesis. It will 

be short lived management tenure tot those who let their competitors perfect 
such a powerful management tool for them.

Rarely, if ever, is it possible to quantify all aspects of a 

strategic plan. Because of its future orientation. It is an area in 

which uncertainty is characteristic, so that qualitative considerations 

and judgment will hove to be important features of the decision process. 
Recognizing this, at>#t of the people Who have been developing analytical 

tools for the problem of choosing between alternatives have reached the 

conclusion that neither computers nor models can make a dynamic decision. 

Instead, the analytical process singly serves to better illuminate the 

problems with which the decision-maker east deal. Assistant Secretary 

of Defense (Comptroller), Charles J. Hitch, put it very w  11 in a Wovenber, 

1962, address to the Operations Seeeareh Society of America:

The management Innovations I h a w  described are management "tools"’ 
not "solutions. ' They ere not substitutes for the collective military 
wisdom and experience of the Joint Chiefs of Staff, or the administra- 
tive and organisational skills of the military services, or for the 
technical knowledge and judgment of our scientists and engineers, or 
the professional know-how and leadership of our commandera in the field.
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Analytical processes are impartant in mansgeetent decision making» 

and lit this, the computer becomes s very powerful tool Ear the reasons the 

Mr. Deardon so ably identifies in the conclus ion of bis articles. It Is 

easy to understand his strong negative reaction to articles which imply 

that a large computer in the board room soon will provide ell of top 

management*® needs or even replace top management itself. However, reason­

able possibilities do exist for at least limited Automation of information 

for purposes of management planning and control. The processing of data 

with computers by many large firm as pointed out in the case studies 

attests to this use.

In Hr. Decrdon's second article, "How to Organise Information 

Systems»11 written one year later than the previous article, there appears 

to be a alight change in his thinking. Both articles see no possibilities

of achieving a total management Information system; however, the first can 

see no possible use except foe operating management while the second states 

that it is vital to provide a system to supply adequate management informa­

tion. He still limits the scope of the system» believing that it is im­

possible to have all of the informâtion relevant to the management of a 

particular company stored in one place; continuously updated, or immediately 

available. His limitation» are based en the short comings of the equipment 

and techniques. The equipment short comings he reports to be the expense 

of storing date for computer access. The cost of storing data today is 

but a small percentage of what it was two years ago. Within the last year » 

computer manufacturers have announced equipment that will permit as many 

as 300 individual people to utilise a system at the same time.^* It would

2/#,,0.g. Announces Time Sharing System," Business Automation. XIII, 
Ho. 2 (February, 1966), p. 58. ...........  " "
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appear that these two innovations will negate part of Hr. Beardon1s 

hypothesis.

Except for a very few total system objectors like Mr. Dcardoa, 

uho objects to the concept of a total system approach, the majority of 

criticism is directed toward a coostractive approach. They suggest that: 

the manufacturers supply greater software support, lower priced data stor- 

age and sore flexible equipment; the system analysts should be more con­

servative In their claims of system performance and better evaluate the 

system goals, A typical statement would be:

Competition, economics and future company plans can tasks it
difficult to foresee this Interaction between different business 
variables and establish boundaries within which everything is normal.
In many instances one must be aware of fluctuations in one area and 
Its effects on other areas not considered exceptions. Therefore it 
seems that management should be able to select the information necessary 
to sake a decision and not have to rely on a program with built-in 
degrees of stupidity,-25

Thera is no doubt that scam system analysts over look the human 

elements and tend to treat the entire subject o£ a total m&R&gemsrsi in­

formation system as one of mathematical evaluation. Data processing 

people tend to become so convinced in the technology and techniques of 

this revolution that they forget their basic function— to help manage­

ment manage. They must tales a broader approach and balance their know­

how with know-why.

25ma  User Speaks," Sc;tamattotn X, Sc. 1 (January, 1964), p. 25.



V. CONCLUSION

The total management Information system described is difficult for 

many to comprehend as a workable system. The immensity of a project that 

incorporates all of the functions of a firm in one operating system taxes 

the imagination of corporate planners. This awe is not without foundation; 

there is very little guidance and precedence for the total system approach 

that extends beyond the last few years. Many man-years of effort must be 

expended to collect information, analyse and define relationships, create 

functional models for the particular firm’s applications and create the 

data base required for an operating system. The effort and money required 

to create a total management information system coupled with the dynamic 

nature of the business world has contributed to the slow development of a 

total system. However, research has continued to the point where the more 

progressive firms are implementing to some varying degree a total system 

concept.

The practical approach to this problem appears to be incremental 

implementation. The functional areas of a firm are readily served efficient­

l y  and at a reduced operating cost by data processing. 'Hits application 

creates the bulk of the data base required for a total management information 

system, decent equipment improvements and generalized information retreival 

program systems have made the data base easily accessible to corporate manage­

ment.

What remains to ba done is the tying together of these functional 

area® via a management system. The management system need not be all

73
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encompassing at one time; an incremental approach here is also practical. 

Planning must be done to give the project overall direction. Incremental 

development of models tc solve separate operating problems is being done 

very successfully. Trade magazines are continually reporting on successful 

models that have solved marketing, production, inventory, economic and finan­

cial problems. Advanced concepts of the total management information system 

are operational. The case studies describe operating systems that the com­

panies claim have made significant improvement in their operations. There 

are also indications that these same companies expect to improve these 

systems still further. Development toward the integration of all data 

processing into a total management information system is s must for firsts 

that hope to be competitive in tomorrow's marketplace.
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