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FORWARD 

This report has been prepared with two objectives in mind. 

The first is to satisfy an academic requirement of the DSMS 

to pursue an Individual Study Program in some area of 

management. and thus it has served as a learning Instrument 

for the author. The second objective, however, is to develop 

some management techniques which may prove beneficial to 

a -t-va/a il «î Amv Satellite Communications the author's employer, the U. S. Army aatexj-xv, 

Agency (SATCOMA). The problems outlined and solutions pro¬ 

posed in this report are believed to be applicable to any 

program or project office involved in the acquisition of 

defense systems. The use of SATCOMA as an example provides a 

convenient real-world frame of reference, and it is not the 

author's intention to criticize specific policies at the 

Agency. In any event, the report represents solely the 

author's views, conclusions, and recommendations, and does 

not reflect the official opinion of the Defense Systems 

Management School, the U. S. Army Satellite Communications 

Agency, or any other activity of the Department of Defense. 
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Executive Summary 

This report describes the potential benefits which would 

accrue from a central computerized Management Information 

System (MIS) installed at the U.S. Army Satellite Communica¬ 

tions Agency, and how such a system might be developed. An 

Agency which routinely operates in the forefront of high 

technology should naturally aspire to the use of the most 

modern management tools in the accomplishment of its mission. 

A computerized MIS would greatly assist the Project Manager 

and his staff in collecting, organizing, and displaying the 

facts needed for reports, briefings, and critical management 

decisions. Since many equipment development and acquisition 

projects are proceeding simultaneously, considerable time and 

effort is expended in maintaining timely and accurate project 

status information. A MIS would speed the information flow, 

improve its accuracy, and allow more time for other vital 

management functions. Altnough there are many pitfalls in 

the course of developing an effective MIS, with careful 

planning, such a system can be achieved. A thorough system 

study will focus management objectives and lead to an accurate 

definition of the desired system. Human factors must be 

carefully weighed throughout the MIS development process to 

insure that the system is fully accepted by the managers it 

is intended to serve. The Agency's organizational structure 

and the mission of each functional element must be fully 
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considered in the development of the data base. Once system 

requirements are defined, detailed cost/benefit analyses must 

be made for each of the viable system acquisition alternatives 

to determine the best approach. Numerous regulations and dir¬ 

ectives provide the procedures for MIS acquisition, but AR 18-1 

is most significant, especially in view of its recent change 

delegating greater approval authority to DARCOM. The potential 

benefits of MIS at SATCOMA are immeasurable, and in the 

author's view, indispensible in light of recent trends toward 

tighter budgets, more controls, and increased complexity in 

the defense systems acquisition business. 
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1. Introduction« 

A management information system (MIS) is a communication 

process which provides management with the facts it needs to 

monitor the process of its programs, and to measure perform¬ 

ance, detect trends, evaluate alternatives, make decisions, 

and taKe corrective action as required. 1( ) The MIS should 

perform this function as efficiently, effectively, and 

economically as possible. At the U. S. Army Satellite Communi¬ 

cations Agency (SATCOMA). management receives its information 

through a traditional system of written and oral reports, 

reviews, and briefings. In view of the dynamic and complex 

environment in which SATCOMA must operate, it appears prudent 

that the Agency review its management information require¬ 

ments to determine whether or not the criteria of efficiency, 

effectiveness, and economy are satisfied. If present 

techniques are found wanting, the possibility of implementing 

a central computerized MIS should be considered as a means of 

streamlining the flow of information. An organization which 

routinely operates at the forefront of high technology should 

naturally aspire to the use of the most modem management tools 

in the accomplishment of its objectives. The remarkable 

evolution of computer design in the last several years has 

made powerful and sophisticated information processing systems 

available even xo activities of modest means. This report 

7 Refer to Bibliography for reference sources identified by 

superscript throughout this report. 
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axamineg the potential role of computerized MIS at SATCOMA 

from a management viewpoint, and attempts to describe what 

would be involved if such a system were to be implemented. 

The prime objective is to filter the prodigious array of 

available MIS reference material, and provide the Project 

Manager with a concise rationale for further MIS studies. 

No firm recommendation for implementing a computerized MIS is 

made, for no such conclusion can be justified without a thor¬ 

ough and detailed analysis of requirements. Even if 

subsequent studies fail to indicate a need for computerized 

MIS, they wil] serve the Agency well by identifying weaknesses 

in the present network of information flows. To quote 

Albert Einstein, 

"The formulation of the problem is often 
more essential than its solution, which might 
be merely a matter of mathematical or 
experimental skill. To raise new questions, 
new possibilities, to regard old problems 
from a new angle requires creative imagination 
and marks real advance in science." 3 

2. The.Current Management Information Scheme 

2.1 The SATCOMA Mission» 

As the executive agent for the development and support of tri- 

servicf satellite communications ground terminals, SaTCUMa 

receives daily vast quantities of data from a multitude of 

sources. This data includes test results, user requirements, 

new development tasks, budget information, contractual data, 

scientific studies, schedules, and directives. This data 
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must be routed to the proper st^ff members, evaluated, 

processed, reduced, stored, correlated, and combined with 

other information to provide the Project Manager (PM) v.ith 

the information he needs to make program decisions. The same 

information must be routed to subordinate managers and 

technical personnel to be used in developing information for 

higher headquarters, users of SATCOM equipment, contractors, 

and other external agencies and services. All of this seems 

obvious, but we sometimes overlook the fact that providing 

information is an implicit part of the Agency's far reaching 

mission. It is imperative to SATCOMA's reputation as a 

leader in satellite communications development that all data 

furnished is timely, accurate, and in the form most useful 

to the recipient. This task is now accomplished with limited 

automatic data processing (ADP) support, and most will agree 

that the SATCOMA information product has been generally 

satisfactory. However, "satisfactory" will not be good enough 

in the years ahead, as the Agency's resources are stressed for 

more information on larger numbers of development efforts with 

greater accuracy and timeliness. Greater emphasis on 

development costs, environmental factors, survivability, and 

detailed testing will require a larger paperwork burden, but 

it is unlikely that new personnel allocations to support the 

increased workload will be authorized. As the procurement 

environment gets more complex, thr Project Manager will 

experience an ever increasing difficulty in assimilating the 

3 
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data he needs to make key program decisions. It is clear that 

some assistance will be needed to handle the anticipated 

information explosione 

2.2 Project Management and the Organizational gtrucfoES. 

In order to place internal information flow in perspective, it 

will be helpful to examine the SATCOM organizational structure 

as it relates to various development efforts in progress. It 

is basically a functional organization, with nearly every 

element playing some role in the acquisition process for a 

particular item of hardware. Individual responsibility for a 

given product in each functional element, as well as overall 

responsibility for the item is not implicit in the organiza¬ 

tional structure. Generally, a member of the Engineering 

Directorate has overall cognizance of a he-dware item, and 

although those immediately concerned with the project know who 

he is, others in the Agency may not. The Project Manager and 

other Agency personnel may require a series of time consuming 

inquiries to determine who in Programs or Test and Evaluation 

is working on Project XYZ. Aside from wasting time, this 

situation inevitably results in some critical bit of informa¬ 

tion bypassing the person who needs it most, perhaps causing 

a costly error. An obvious solution is the publication of a 

project personnel roster, but this would be cumbersome because 

constant updating and distribution would be required. There 

are so many projects that any given roster issue would probably 



be obsolete, and besides the last thing re wish to advocate 

is another report. The point we are making here is the need 

for quickly establishing responsibility and accountability for 

sny project in the Agency. A centralized MIS is probably the 

only effective means for providing this information on a real¬ 

time basis. A little psychological serendipity may be a by¬ 

product as well, for how often do we fail to ask that question 

because it was too much of a bother to find out whom to ask? 

2,3 information Flo?' Within the Afiçncx» 

A veritable blizzard of paper exchanges hands daily at SATCOKA, 

followed up by phone calls and a constant stream of "He's not 

here", "he's on travel", "he's on vacation", etc. It is clear 

that the Project Manager and key staff personnel have a 

difficult time keeping each other informed as to what action 

each is taking on a particular effort. The disposition form 

(DA 2496) and memo routing slips (SF 41) account for the bulk 

of internal correspondence. Typically they are drafted, typed, 

coordinated and distributed to several staff elements. 

Invariably someone will wish to add comments or endorsements 

along the way, and by the time the item reaches the last man 

in the distribution sequence (probably the one who needs the 

information the most), the information is obsolete. Telephone 

coordination has its problems too, and some managers prefer 

to "get it in writing" in order to establish accountability. 

As we indicated in paragraph 2.2 above, a centralized MIS can 

take care of the accountability problem and speed the 

ÉÉÉ JLU. 



mi !IH tit'! 1 irn r ín 'j.:.xi. j 11 !11 jafLia^ g jera* 

distribution of information with time value. In today's fast 

moving acquisition environment, the time value of information 

will become nearly as significant as the time value of money. 

Consider how much time and man-hours of effort are consumed on 

routine internal correspondence, while external agencies wait 

for the information they requested. Chances are the informa¬ 

tion the customer (or higher headquarters) needs is in queue 

awaiting typing, coordination, or administrative action long 

before the time it is dispatched from the Agency. It will be 

shown in paragraph 3 below how a MIS might alleviate this 

problem# 

2.4 w Needs (But Poesn't AjwgVh Jçíl- 

The Project Manager must be aware of the current status of all 

projects in the Agency, and he obtains this information by a 

variety of means. These include large quantities of written 

reports, verbal reports, telephone calls, and briefings by his 

staff. Thus a substantial part of his time is taken up in this 

updating process. Some of the staff briefings are quite formal 

requiring considerable advance preparation, as in the case of 

■mini" and -maxi" reviews. These are all valuable (and 

essential at present) management techniques, but they consume 

mu-h of the PM's time which he might prefer to spend in 

planning and decision making, 

the time and expense required 

Of course we must also consider 

by the staff to prepare the 

aforementioned reports* briefings, view-graphs, 
etc. In spite 
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of this elaborate process( does the PM get exactly the 

information he needs? It is likely that considerable redund¬ 

ancy exists in the material presented, so additional time is 

needed to filter out the desired facts. Since the same 

information may arise from more than one source, conflicting 

facts will appear occasionally and require further inquiry. 

If the PM wishes to manipulate facts and figures to view them 

from various perspectives, more tedious format changes are 

needed. We have a management information system, it is true, 

but it could be more systematic, better organized, and as we 

shall try to show in this report, it can be automated to a 

large extent. Above all, we wish to conserve the PM's time, 

a goal well chosen if we are to agree with the renowned 

management theorist, Peter Drucker, who states« 

"Everything requires time. It is the only 
truly universal condition. All work takes 
place in time and uses up time. Yet people 
take for granted this unique, irreplaceable, 
and necessary resource. Nothing else, per¬ 
haps, distinguishes effective executives as^ 
much as their tender loving care of time. 

3. The Benefit- of a Centralized Management InfqrguJ-ioP. 

3.I Accountabijity fnr Information» 

As we indicated in paragraph 2.3 above, with a manual system, 

it is difficult to establish accountability for information in 

the data base. With a computerized MIS, it is feasible to 

apportion records in the data base among the various functional 

elements of the Agency so that one and only one individual 

7 





- An indication of potential trouble spots. 

- Anticipated schedule slippage. 

- Cost overruns/underruns. 

- A means of determining where management can 
withdraw. 

- Focus on areas going out of control. ^ 

It might take days of staff work to correlate the data items 

of critical concern which can be detected and displayed by the 

MIS in seconds. We all know of cases where the tedium of 

paper shuffling completely obscured the problem, and the 

results can be explosive indeed. The manager, especially the 

PM, can get a new insight into solving the Agency's problems 

once he has a terse display of critical information at his 

command. 

3.3 Streamlining the Information Flow» 

Let us assume that all of the Agency’s engineers and manage¬ 

ment personnel have access to the data base via a convenient 

terminal. Complete information on the status of any project 

in the Agency can then be displayed on the terminal by keying 

in the index identifier for the particular data desired. The 

source of the data is identified as well. The systems 

engineer will be able to examine the entire spectrum of a 

project without wasteful inquiries of each participating 

functional element. Each functional element, in turn, can 

scan the entire array of projects while concentrating on the 

aspects pertinent to them. Interfaces betv'een the functional 

9 
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elements, formerly rather nebulous, suddenly become quite 

obvious. In order to automate the flow of information, we are 

forced to carefully define and structure data requirements and 

organizational relationships. (In fact wo may find that the 

system analysis we employ to design the MIS will significantly 

improve intra-agency communications even if a computerized MIS 

is never installed). It may even be desirable to create a 

"scratch pad" in the data base, where problem arer.s can be 

identified for all to see. The PM would find such f* file most 

helpful in directing his attention to the hot-spots. It is 

easy to see how the project status files just described can 

cut down on the flow of paper in the Agency. Most important, 

the MIS will save time for all Agency personnel so that 

greater resources can be devoted to the important problems of 

the day. 

3.4 Interface With External Agencies« 

As we indicated previously, the information which SATCOMA pro¬ 

vides to DARCOM, DCA, TRADOC, USACC, and the numerous other 

agencies with whom we deal, should properly be treated as a 

significant part of our overall mission. The Agency's 

reputation is on the line with every report, every phone call, 

every piece of correspondence to one of our "customers", and 

therefore it is vitally important that all information fur¬ 

nished is timely, accurate, and consistent. This is the 

reason for "staffing" most correspondence through the 

1C 



functional managers for concurrence before it is sent on its 

*«y. and we all know what a time-consuming chore this process 

can be. If we assume that all personnel responsible for 

entering data in the MIS data base keep the information 

accurate and up to date, the fear of transmitting misinforma- 

n will be greatly diminished, not to mention the staffing 

bottleneck. Callers will be pleasantly surprised when their 

inquiries are answered on-the-spot, thanks to a MIS terminal 

next to a telephone. The MIS can be programmed to generate a 

wide variety of complete reports directly from information 

contained in the data base. Such reports can be produced in 

any format desired, and it is even conceivable that the system 

might produce transparency (view graph) masters. Regardless 

of the output media, the PM can be assured of having accurate 

and consistent facts for his RECAP and other high-level 

briefings. How can we be sure of accuracy in view of the 

"garbage in-garbage out- phenomena so prevalent in the computer 

world? Every element of information in the data base can be 

traced to an individual who put it there, and with this 

insurance and professional pride, accuracy should not be a 

problem. 

3*5 Time, and New Qpnnrtunitieg. 

For all of the benefits described for a centralized MIS. time 

savings is the underlying factor. Albeit a frustrating process, 

additional funds can usually be found someplace in the 

11 



bureaucracy• but time consumed is gone forever» To justify a 

sophisticated MIS on cost savings would be futile in this 

report with so many unknowns to be resolved, and yet it is 

likely that significant cost savings can be demonstrated in 

subsequent system studies. It is time savings which we wish 

to emphasize here» time saved from processing stacks of 

internal correspondence! time saved from searching out sources 

of information within the Agencyi time saved in rearranging 

the same facts in several different formats to sacisfy 

external requirements. And what shall we do with these addi¬ 

tional hours hewn out of the day? We shall perform the role 

for which the Agency was created, that is, to develop state- 

of-the-art-ground terminals which are effective, economical, 

and delivered on schedule. We will have time for creativity, 

time to get the most out of the lean budgecs ahead, and time 

to keep SATCOMA in its rightful place as a world leader in 

the art and science of satellite communications. 

^ Bev^opipg an Effective ^ana^ement Information 

The Objectives of Management. 

In the foregoing discussion, we have printed a rather rosey 

picture of the wonderful things that will transpire at 

SATCOMA once a computerized MIS is installed. An effective 

MIS can indeed provide the benefits described and many more. 

The road to achieving such ^ system, however, is long and 

tedious with many pitfalls along the way. It is important to 

12 
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ask the question right at the outseti What are the objectives 

of management which would be served by an MIS? Once these 

objectives are established (and this is not an easy task), 

they should remain the driving force throughout the system 

analysis, justification, design, and acquisition of the MIS. 

The system should facilitate the accomplishment of objectives, 

prevent failure to reach objectives, and correct conditions 

which hamper the fulfillment of objectives. 1 This being the 

case, it is management who must define the need for the system 

and play a major role in its development. Unless the manager 

participates in its development, the MIS tends to evolve into 

a toy of the systems analyst or computer expert, either of 

whom would be more than delighted to define everything from 

requirements to outputs. In pondering his objectives for MIS 

and trying to decide if MIS is really needed, the manager 

would do well to consider the following assumptions which fre 

quently lead to deficient systemsi 

- Most managers operate with a critical 
deficiency of relevant information. 

- The manager needs the information he 

wants. 

- Organizational performance improves 
by better communication between managers. 

- If a manager has the information he needs, 
his decision making will improve. 

- A manager must understand onl^how to 

use a MIS, not how it works. 

13 
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• t, there is food for hours of philosophical 
[n those five points, there 

liacussion. which miSht he heartily reco^ended to t 

managers as they define system requirements. I e 
managers regarded as suggestions 
envisioned in paragraph 3 should he regard 

a rinltiom it is the manager's conception 
for system definition* 1¾ 

system which will determine its success. 

4.2 lnary th0Ughts concerning 

Regardless of the manag ^ highly beneficial 

MIS. whether pro or con ^ a ^ could 

to proceed with a system study ( , tut 
d flP-pncv or commercial firmi 

be conducted by an ex ern 0 ACTenCy to make 
* officient talent in the Agency 

certainly there s u best 

■ an„n,. effort. Some experts feel we 
this an in-housc perception of 

conducted by outsiders who will have 

... »„t it seems considerably more 
the Agency's activities, but it 

* fw.t the analyst have an intimate Knowled„e 
important aetail the present 

c+i.rw will examine in detail xne pi 
Agency. The system study wii 
S • outouts, intra-Agency 
management information impute. lnformation 

processing, internal memos, and the flows of informât! 

P . The analyst will interview 
throughout the organization. other 

t,. division, and branch chiefs as w 

dlre i“!! 'iS 1 to determine what information each needs, 
potential MIS ned t0 determine the extent to 

These needs will information 

which the present system provi es aconomyi it would 

14 
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probably be a good idea to limit the scope of the study, 

perhaps to only those activities directly connected with the 

equipment acquisition process. 

To be successful, the system study requires the full support 

and participation of the Project Manager and key managers in 

the Agency. Whatever the outcome, these are the ones who will 

benefit the most by a good studyi conversely, a shallow study 

or a study which is based on less than candid assessment of 

information needs can produce disasterous consequences if used 

as a basis for a computerised system, when completed, the 

study report should clearly define the shortfalls in the 

intra-Agency communications process. Even if no computerised 

system is subsequently installed, the study can lead to 

substantial improvements in the efficiency and effectiveness 

of information flows. Hopefully, however, the system study 

will become the key requirements document necessary for the 

Justification, design, and acquisition of a computerised MIS. 

4,3 Criteria "»r an Effective ■■ilSt 

Assuming the system study indicates a requirement for a 

computerised MIS at SATOOMA, we should now look to the design 

of the system. We have a reasonably good idea of what we want 

the MIS to do for us. but before we get down to the nuts-and- 

bolts of design, we should examine those factors which make 

the systems successful. Literally thousands of MIS installa¬ 

tions in government and industry have yielded a small an.y of 

15 



authors with publications describing the pitfalls of MIS 

design. The following is a reasonable synopsis of their 

findings on how to achieve a well designed systems 

- Keep outputs brief and simple. 

- Concentrate on results and goals instead 
of methods and processes. 

- Suppress trivial or irre.'evant data. 

- Insure that output formats are usable 
without transi tion. 

- Define needs thoroughly. 

- Consider functional relationships in the 
organization. 

- Plan for the future. 

- Above all, keep the2¿gency mission and 
goals foremost. ^ 

These are simple and straight-forward principles, and yet 

there are numerous examples of MIS which failed because one or 

more of these criteria were ignored in the design. 

4.4 The Human Factors» 

The MIS is not merely a collection of data processing machines 

and a vast array of facts stored away in a data base. The 

"system" includes the people that use it and the people that 

make it work. Thus the human element is probably the most 

critical factor in the design. It is common for many managers 

to strongly resist MIS for a variety of reasons, and since 

the very same managers will be instrumental in defining the 

system, conflicts frequently arise. Argyris, the noted author 
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and management consultant, sums up the problem nicelyi 

-Management will exhibit certain forms of 
emotional reaction when faced with Mlb, 
namelyi (a) diminished feelings of 
essentiality! (b) limited freedom! (c) 
psychological failure! and (d) decreased 
executive power. MIS specialists cannot 
yet deal with the emotional problems caused 
bv the imoact of MIS and they generally 
react •ovêrrationally', which is an emotional 
response. They have difficulty coping with 
their own and the executives’ feelings and 
Vx.hîivinr " 1° behavior. 

The MIS proponent is likely to oversell the system, and then 

when it fails to live up to all the glowing expectations, it 

ie regarded as a total failure by the managers. The point we 

wish to emphasize here is the need for both the MIS designer 

and the manager to recognize these very normal psychological 

responses and consider them in their plans. The people putting 

together the MIS must never forget that they and the system 

they are creating serve no other role but to aid the manager. 

As a matter of fact, it may be prudent for the MIS proponent 

to deliberately undersell the system and give it time to be 

successful and accepted. 

4.5 The Data Ease» 

The data base is simply the sum total of the information 

stored in the MIS. In the present manual system, it consists 

of the collection of files, reports, books, and documents 

found in numerous repositories throughout the Agency. 

Naturally we can put only a small fraction of this information 

in a computerized data base. The system study, however, should 

1? 
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lead to the definition of certain categories of information 

which have considerable time value, are changing constantly, 

and are required frequently by the PM and his staff» This is 

the kind of information we want in our data base. Let us 

assume that the principal role desired for our MIS is the 

maintenance of key status information on each of the equip¬ 

ment development efforts. The PM may wish to include the 

following data on each program« 

- Schedule (possibly a PERT network). 

- Key project personnel (action officers), 
in-house and external. 

- Budget status. 

- Identification/location of key documents. 

- Work breakdown structure. 

- Problem area summary. 

- Summary of contractual terms. 

- Summary of test results. 

- Status of current reports and correspondence. 

- Work measurement summary. 

- Logistics support analysis items. 

- Configuration management data (ECP's, for 
example ). 

- Deployment data. 

- Summary of equipment characteristics. 

- Interface information. 

Whatever elements of information are chosen, the displays 
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should be compact. If the manager must sequence through frame 

after frame looking for the information he needs, he might as 

well not have an automated system. 

Displays and reports generated by the MIS need not be confined 

to a single program, however. The system can correlate 

information relating to the whole spectrum or any desired 

combination of programs. For example, an overall Agency 

budget status report can be produced, with the MIS correlating 

the necessary data from each area. The PM may want display of 

just the problem areas listed in order of criticality, or he 

may want a report of those programs which have exceeded 

established budget, schedule, or performance thresholds. 

Thus data will be continually updated and entered in the data 

base from any number of locations (depending on the number of 

terminals in the system), and each element can be traced to its 

source. The information is manipulated and displayed in any 

format desired by the manager, or it can be converted to 

hardcopy for external reports. 

The project status reporting role postulated for MIS at 

SATCOMA should be sufficient reason for proceeding with 

further feasibility investigations. There are a variety of 

other information categories, however, which might also be 

included in the data base. Each category is worthy of an 
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explanation, but this is far beyond the scope of this report. 

A listing of these possibilities, however, is provided in 

Appendix A. 

4.6 Imposition of MIS on the Organizational Structurg.» 

Once the contents of the data base are decided upon, 

organizational responsibility for each category of information 

must be fixed. We cannot have more than one organizational 

element trying to update the same data item. Figure 1 shows 

how responsibility night typically be allocated, and of course, 

a further breakdown to division level may be appropriate. 

This illustration does not necessarily represent the best 

responsibility division, but is intended to show how a matrix 

technique might be used to assist in organizing the data base. 

Ideally the PM, technical director, each directorate and 

division chief should have their own terminal for access to 

the system. If this is not economically feasible, it is 

suggested that one terminal per directorate would be adequate 

initially. The terminals should be located in convenient 

proximity to the manager's offices, but they must also be 

accessible to staff personnel. Most management oriented 

individuals are reluctant to sit in front of a keyboard 

because they feel this is somehow demeaning. Managers must 

learn to overcome this somewhat outdated tendency, for the 

MIS requires direct manager involvement to be effective. The 

more data that the manager is willing to read directly from a 
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display screen, the less paper needs to be handled, and this 

after all is what we are striving for. Figure 2 shows one 

possible MIS configuration which might serve SATCOMA's needs. 

Of course the number of possible combinations of equipment is 

almost limitless. 

4.7 Svptem Acquisition Alternatives! 

Defining the requirements for MIS and developing the data 

base organization are probably the biggest hurdles in 

achieving a successful MIS. Coming up with the hardware/ 

software package to do the job is also a rather formidable 

task. There are many alternatives to choose from and many 

paths to a successful system. Cost is by far the biggest 

factor, and methodical cost/benefit tradeoffs must be made 

for each possibility. The relative availability of various 

equipment and data processing cervices must also be considered. 

The voluminous array of regulations, directives, and policy 

restrictions on MIS, a source of frustration to both the 

manager and system designer, will be covered in detail in 

paragraph 5 below. Meanwhile we will look at some alternatives 

which might be available at SATCOMA. These approaches must 

be evaluated in terms of cost, benefit, and availability, a 

task far beyond the scope of this paper. Let ix suffice for 

our purposes to briefly describe each alternative and cite 

some obvious pros and cons. 

a. We can buy or lease a complete hardware ^software 
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package from a single commercial venuor. Such a system can 

be tailored exactly to SATCOMA's needs and there will be no 

hardware/software compatibility problem. This is an 

expensive approach, and will require the long process of 

Justification and approval from higher headquarters. 

b. We can contract for a GSA-authorited commercial 

time-sharing service. This approach is very flexible and avoids 

the problems of computer ownership. It is costly, however, 

and still requires an extensive approval cycle. 

c. SATCOMA might connect its MIS terminals to 

an existing government computing facility such as that located 

at Electronics Command, -his would be contingent upon the 

capacity of such facilities to handle the additional load, 

and the willingness of the operating agency to accept SATCOMA 

as a subscriber. Considerable funding would also be necessary 

to support computer usage for the MIS we have postulated. 

d. A MIS can be assembled from a variety of in 

house resources which 
include the Honeywell 3?6 computer used 

with the Data Acquisition 
Facility and the Hewlett Packard 

2100 computer used with the HP-3580 automatic spectrum 

analyser. This may be a less costly approach, but there are 

several obvious disadvantages« 

- The 316 is old and of limited capacity. 

- The HP 2100 would have to be taken off 
line when needed for a test mission. 
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- The purchase and integration of nec- 
essary peripheral equipment would be 
a formidable task. 

- Considerable software development 

would be needed. 

e. A rudimentary MIS can be assembled in-house 

from microprocessor components. These devices are rivaling 

the minicomputer in capability with costs an order of 

magnitude lower. It may be possible to assemble a workable 

system with a total cost which is low enough to be exempt 

from provisions of the MIS regulations. Such an approach 

would require considerable time, expertise, and software 

development, however. 

4.8 macWg apd Expenses.» 

There are so many factors to consider in making MIS cost/ 

benefit studies that one or more may be overlooked. The 

following list of tasks and expenses involved in MIS design 

and operation is included here as a checklist for the manager 

and systems developer. Note that not all of these items are 

applicable to every systsm. 

- Establishing data elements, codes, file formats. 

- Designing data base contents, characteristics. 

- Selecting languages. 

- Establishing output formats. 

- Designing the reporting system. 

- Controlling the dissemination of reports. 



- Establishing data base in machine processible 
form. 

- Formulating/defining problem. 

- Designing the MIS. 

- Designing the required computer system. 

- Actual coding and programming. 

- Selecting equipment. 

- Preparing site for equipment. 

- Selecting and training operating personnel. 

- Developing a control system for the using 
organization. 

- Developing a standard operating and cost control 
system. 

- Actual operating costs (electrical, materials, 
paper). 

- Equipment costs (rented or ammortization of 
purchase). 

- Personnel costs of programmers and operators. 

- Direct cost of de-bugging. 

- Direct cost of compilation. 

- Space costs. ® 

5. The Impact of Current Re^ulationg.__and Directives.» 

We have summarized the steps in the development of a computer¬ 

ized MIS, drawing heavily from many examples of commercial 

experience. Department of Defense agencies, however, must 

comply with numerous regulations and go through a lengthy 

process of justification and approvals for system acquisition. 
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Many of the existing policies and regulations sere promulgated 

before low cost minicomputer-based MIS equipment was avail¬ 

able, but progress is being made in updating *rmy regulations. 

Throughout the federal government, officials are concerned 

about the proliferation of computers and computer systems, and 

justifiably so. For many years, computer resources were poorly 

managed, and this abuse was the driving force behind the 

current array of strict controls on computer usage. These 

hurdles are not insurmountable, however, and they should not 

hinder SXTOOMA in its efforts to develop an effective MIS. 

5«2 Regulatory Authorities.» 

Responsibility for the management, acquisition, and utiliza 

tion of federal government Automatic Data Processing (ADP) 

systems is given to the General Services Administration (GSa) 

by Public law 89-306 (Brooks Bill). The GSA has established 

federal ADP policies in Federal Management Circular 79-5. 

♦ i^miiQition. and utilisation of Automatic Sat Management., Acquis re ion, - 

Pressing, dated 30 July 1979. DOD and Army regulations and 

policies comply with this GSA document. The Director of 

Management Information Systems. Office of the Chief of Staf 

Department of the Army, is responsible for tho determination 

of overall objectives, requirements, specification review and 

evaluation, system integration, and approval of Army MIS. The 

U. S. Army Computer Systems Support and Evaluation Agency 

(USACSSEA). under the provisions of AR 10-8. serves as the 
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technical arm of the Director, MIS, and provides technical 

18 
support services to the Army Staff and major commands« 

The developers of MIS at SATCOMA should consult with USACSSEA 

to insure that their system meets all applicable GSA, DOD, and 

Army directives. USACSSEA can also provide considerable 

technical help in avoiding some of the MIS pitfalls describee« 

24 
in this report. 

5* 3 Army Regulation 18-lt 

AR 18-1, Management Information Systems» Policies. Objectives. 

and Responsibilities. 16 is the principal Army MIS guidance 

document. This regulation applies to ADP equipment, services, 

software, performance evaluation, and maintenance services. 

It spells out in great detail the procedures for acquiring a 

MIS, and will no doubt be the most important document for 

SATCOMA MIS planners. AR 18-1 was reissued on 22 March 1976 

23 
with some significant changes over previous editions. Of 

primary interest to SATCOMA are the new higher dollar thresh¬ 

olds for which the U. S. Army Development and Readiness 

Command (DARCOM) has been delegated ADP acquisition approval 

authority. DARCOM can now approve the acquisition of a 

computer (CPU) which does not exceed $50K in purchase cost or 

annual lease. DARCOM can approve peripheral equipment 

acquisitions which do not exceed purchase cost (or ^200K 

.h 24 
innual lease) and software acquisitions up to $50K. This 

essentially eliminates the need for direct Department of the 
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Army approval for moat minicomputer-based systems, a change 

which the SATCOMA MIS planner should find welcome indeed. 

5*^ Other Regulations» 

The Army MIS Master Plan requires six pages simply to list 

all of the regulations and directives applicable to MIS. It 

is recommended that the Master Plan be used as guidance for 

placing this multitude of documents in their proper perspective. 

Some of these will apply to SATCOMA, but many will not. Next 

to AR 18-1, perhaps the most important regulation for our 

purposes is AR 235-5* Management of Resources« Commercial and 

Industrial Type, Funetiong., ^ AR 235-5 establishes provisions 

for new starts and regulates whether ADP requirements will be 

satisfied in-house by an Army agency or by a government con¬ 

tractor. The provisions of AR 235-5 must be examined for 

applicability before proceeding with any Army MIS project. 

6. Evolution of the System* 

6.1 Design for Growth. 

Both the manager and the MIS designer must constantly look to 

the future when planning today's system. The organizational 

structure of SATCOMA, its mission, the external support it 

receives, and the nature of satellite communications technology 

are all subject to change. The MIS must be designed co resist 

future snock with built-in flexibility and growth potential. 

This means that hardware and software must be carefully chosen 

to allow incremental upgrades of portions of the system as 



needed. The data base should be sufficiently flexible to 

accommodate future expansion and organizational changes with¬ 

out a complete redesign. No matter how carefully the system 

hardware/software is chosen, however, a cheaper and better 

system will be on the market by the time the MIS is installed 

and operational. This is the nature of computer technology 

evolution, but if we keep waiting for the ultimate system to 

come along, a MIS will never be installed. The manager must 

therefore examine current needs and anticipated future needs 

for management informationi when today's MIS technology is 

affordable and provides the required capability, it would be 

best to buy the system today. The cost of ineffective inform¬ 

ation handling is compounded daily while the decision to 

invest in MIS is pending. 

2 Avoiding the Tov Syndromei 

Once the trials and tribulations of bringing the MIS on line 

are passed and the users are happy with the product, the MIS 

operators will probably encounter a flood of suggestions for 

improving or modifying the system. Like children with a new 

toy, users will come up with endless new "games" for the 

system to play. It is important that a firm SOP be established 

for the operating MIS to regulate its modification and growth. 

Changes should be approved only by the PM, and after a 

concensus of the key staff members verifies that ruch a change 

will be beneficial. Uncontrolled growth can turn an orderly 
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efficient MIS into a ponderous octopus which fails to sattefy 

^ of the user’s reprenants. Oonputer capacrty rs . 

J the system should not accommodate -nice-to-have- schemes 

which dilute overall performance. 

7. ÇançiaaiSEâ' designed MIS can be 
There can be little argument that a we 

SATCOMA. Further cost/benefit analy 
of immense benefit to SATCOXA. ^ 

erv to establish the feasibility of sue 
will be neceas y ^ scarce. Never- 

syntem. and funds for such investmen eriied 

mor feels that sooner or later, a computerised 
tteless, the author . 

vn a reality at SATCOWA. The continually 
;,HS must become a real y + ;vi be the 

i • 4-í pc of nroject management will 
increasing complexities P ^ 

4- +hP fringe benefits which accrue —.rr;,u—> - ■’ : ri„ - —»—- -- 
■ . When put to use by capable managers. MIS 

and horizons. *hen puv s ^ . _-_.reeg, 
■ -.ht that is the chief ingredient of progress, 

generates the insight that 
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APPENDIX A 

ÇTHER POTENTIAL '¿IS APPLICATIONS AT $ATCQ^.4 

1. Satellite status - location, condition, look angle 

2. Site coordinates - location of all SATCOMA terminals 

3. Test access authorization schedule - time, frequency, 

bandwidth 

4. TDY/Travel - location of personnel 

5. Status of suspense items 

6. Index of in-house reference publications 

7. Equipment nomendature index 

8. Supply/property records - hand receipts, serial numbers 

9. Frequency compatibility analysis programs 

10. Classified documents register 

11. Leave/vacation schedules 

12. Work measurement 

13. Visitor control 

14. Job vacancies 

15. Calendar of meetings, briefings, conferences 

16. Training informâtion/records 

17. Historical files 

18. Logistics Support Analysis (L3A), formal implementation 

19. TWX message preparation and formatting 

20. Remote terminals for access from TDY locations 

21. Tie-in with ether MIS systems 

22. Multi-incentive contract analysis 
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