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Preface

The purpose of this study was to determine, using
Ostrofsky's design and planning methodology, the adequacy of
the information provided to the executive managers at the
Aeronautical Systems Divigion (ASD). To accomplish this
objective, a sample of executive managers from ASD were
interviewed to determine their information needs versus the
information which was available to them. The results of
this thesis are not intended to solve the information
requirement problems of the line executives, but rather are
meant to be the first step in a series of research efforts
leading to a solution to these problems.

In researching and writing this thesis, I received a
great deal of help and support from others. My sincerest
appreciation goes to my thesis advisor, Lt Col R. E.
Peschke, for his expert assistance and his personal encour-
agement, I also wish to thank Dr. D. E. Reynolds for his
timely help and ceaseless enthusiasm. A word of thanks must
also go to Capt C. Davis for taking the mystery out of
writing a thesis. I wish to thank my wife, Christina for
her endless support, and understanding. Finally, I thank
God for blessing me throughout this effort.

Kenneth J. Lentini
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Abstract

\
The purpose of this study was to determine, using

Ogstrofsky's design and planning methodology, the adequacy of
the information provided to the executive managers at ASD.
To accomplish this objective, a sample of executive managers
from ASD was interviewed to determine information needs
versus the information which was available.

The results indicate that staff executives are
receiving the information they need in the form which they
prefer, while the line executives lack the automated data
which théy need. Research also revealed that most ASD
executives are not satisfied with the Automated Management
System for many reasons such as lack of current data.

The objective of this thesis was not to solve the
information requirement problems of the ASD executives.
Raiher it was inten&ed to bé the first step in a series of
research efforts leading to a solution to these problems.
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" INFORMATION NEEDS ANALYSIS FOR THE
AERONAUTICAL SYSTEMS DIVISION

. .
e EXECUTIVE INFORMATION SYSTEM

y

e

:

* I. Introduction

oy

: Overview

jry

i This chapter provides background on information sys-
o tems, the general issue, the statement of the problem, the
(o

o purpose of the gtudy, the investigative questions, and the

53 scope and limitations of this research.

$
P .
" Background

)

L The rapidly increasing use of computers and computer

1: technology has provided Air Force managers with ever-

%: increasing volumes of data. "Data, the raw material for

& information, is defined as groups of nonrandom symbols which
,i reﬁresent quantitieé. actioﬁs. things, etc.” (6:32-33).
)
'i Inherent in the manager's job, then, ig the act of con-

- verting data into information which can be meaningful for
" decision making. ‘“Information 18 data that has been pro-
;E cesged into a form that is meaningful to the recipient and

. is of real or perceived value in current or prospective

Ei decisiong” (6:32). This definition can be illustrated using
[}
'?‘ ’ the following equation:

d Information = Factsg, Figures + their meaningful
» connectiong (17:3)

[
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By definition, then, information is only valuable 1f 1t
aids the manager in decision making. If no decisions or
choices must be made, the 1nformation becomes unnecessary
(6:32).

A "System” can be defined as a combination of people,
hardware, procedures, and the relationships that exist
between these resources for the accomplishment of unified
goals or objectives. A Management Information System (MIS),
then, can be considered a combination of people, equipment,
facilities, procedures, and other resources that are organ-
ized for the purpose of creating, collecting, protecting,
analyzing, storing, retrieving, and disposing of information
(17:3). ‘

The relation of data to information, then, is one of
raw material to finished product. An MIS transforms data
from an unusable form into usable data which becomes infor-
mation for the user. This analogy shows that information
(finished product) for one berson may be data (raw material)
for another - just as the finished product for a machine
shop may be the raw material for an assembly shop (6:32).

Many Air Force organizat:i:ons appear to be wasting time
and energy processing data into information. For example,
the Aeronautical Systems Division (ASD), Wright-Patterson
Air Force Base, and systems program offices (SP0Os) throusgh-
out the Air Force are responsible for tracking the status of
thousands of contracts, equipment 1tems, and contract modi-

fications. A tremendous amount of information processing
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resources are avallable, yet the managers 1n these organ.ca-
tions often struggle to obtain the i1nformation they need to
efficiently accomplish these tasks. Their MISs have his-
torically been developed by each office rather than from the
top-down (1:3; 8).

Aeronautical Systems Division has recognized this prob-
lem and in 1981 developed the Automated Management System
(AMS). The AMS concept 18 to ‘provide a consistent,
common, simple, and reliable 1nterface between the users and
the AMS Network™ (5:5). AMS, then, was created to 1i1ncor-
porate the top-down approach to developing an MIS. For
reasons yet to be determined, managers at ASD have not had
their information resource needs fulfilled by the AMS (8).

Many reasons may exist to suggest why the managers at
ASD perceive they have inadequate information resources.

The resources may in fact be inadequate, or they may Just be
inefficiently or improperly utilized. Before a research
effort can attempt ﬁo resol&e such a management problem, an
analysis of information requirements must be performed.
"(Such al needs analysig provides the justification for
proceeding further with the expenditure of time, effort, and
other resources” (16:31). For research to be successful,
then, the needs must be clearly and adequately defined, and
they must be important enough to warrant the expenditure of
gi1gnificant effort 1n their definition (16:32). Ostrofsky
further clarified the crucial nature of needs analysis as

follows:
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A deficiency 1n the determination of needs or
an 1mproper determination of emphasis on cer-
tain aspects of a problem can cause the entire
sequence of decisions which will be made to
emerge with a solution to a problem other than
the one requiring resolution [16:31].

Statement of Problem

The present MIS(s) within ASD are not adequately pro-
viding the necessary 1nformation to management. The need
ex1sts to determine what 1nformat.on resources are actiua..V
avallable to and what are needed by the executive managers

of ASD.

Purpose of Study

Following Ostrofsky's methodology, this research has
1identi1fied executive 1nformation requirements for ASD and
will serve as the needs analygis. The needs analysis 1s the
first step i1in the feasibility study and 18 i1intended to be
used as a guide for a series of future programmatic research
efforts. The flow diagram in Figure 1 i1llustrates the steps
required to complete the feasibility study (16:29). During
the feasibility study, the researcher develops a set of
solutions to meet the stated needs. The primitive needs
referred to 1n the diagram were identified 1n the problem
statement. The actions following the feasibility study will
accomplish the development of necessary hardware and soft-
ware applications to culminate i1n the design of an MIS which
would optimize the information flow between management

levels at ASD.
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Fig.l Feasibility Analysgis

Investigative Quegtions

To accomplish the research objective, data were col-
lected to answer the following investigative questions:

1. What information is required by the ASD Command
Section?

2. What information 128 required by the Deputy Com-

manders at ASD?




3. What information is required by the program
managers at ASD?

4. What information, if any, does ASD’'s current execu-
tive MIS fail to provide to the executive level?

5. What extraneous information, if any, does ASDs

current executive MIS provide to the executive level?

Scope of Study

This study did not attempt to design the hardware or
software necessary to optimize the information flow to
executive managers at ASD. This study does, however, pro-
vide a comparison analysis of the data processing require-
ments of4these managers versus what they are provided by

their current MIS(s).

Limitations of Study

The sampling technique used in this research, explained
in.Chapter III, is éubjectibe in nature and may therefore be
difficult to replicate. The survey technique employed also
had some disadvantages. Response errors were possible
because gsome respondents may have had difficulty responding
accurately on topics in which they were less than expert
perhaps due to ego (3:301). Also, the interviewer could
have introduced bias, although every effort was made to
agsure that this did not happen. For these reasons, any
generalizations of the results of this research to other

organizations should be approached with caution.
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II. Requirements Determination Concepts

Qverview

Almost all organizations have experienced a rapidly
increaging demand for information. The degree and extent of
usage of computer based information systems varies widely
from industry to industry and from organization to organiza-
tion. The use of such systems has also increased in sophis-
tication and complexity. The key to the sSuccess of any
, information gsystem, however, is a detailed analysis of the

user's needs.

B s i 2w s

Role of Information

¥ George Mushalko determined that three activities con-
sume the majority of a manager’'s time. These are reviewing
formal documentation, reviewing formal correspondence, and
attending meetings/briefings. Executive officers spend much
leés time in meetinés than hanagers, but they spend more
' time reviewing, routing, assigning, and tracking correspon-
dence. In fact, Mushalko says that nearly 75 percent of an
> executive’'s time is gpent directing, coordinating, and fol-
g lowing-up on correspondence of some sort (15).

Mushalko also found that the average time available for
planning/developing strategies was only 9 percent, and this
was the most frequently indicated area of frustration.

3 Mushalko's resgspondents felt that an improved editing process

: at all levels, starting with the action officer, would
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expedite the review process and thereby create more time for

planning. This process would include an improved review for
grammar and word choice. They also identified their most
important information requirements as being budgetary, for
example, program objective memorandum inputs. Of particular
importance was information such as the current status, the
activity schedule, and a summary of the current major
igsues. Virtually all of those interviewed desired their
information in tabular form with half alsgo indicating a need
for graphic representations. One third also desired a
textual briefing format (15).

Porter and Millar argue that information technology is
assumingAstrategic significance in that it is changing the
process by which companies develop products. It increases
the power of buyers in component assembling industries
because buyers can easily evaluate sources of materials and
make/buy decisions. Barriers to entry have risen in those
inaustries requiriné large investments in complex hardware
and software. Information technology is gspawning new pro-
ducts and businesses, for example: electronic mail services.
Companies are also making use of their ability to process
information as a by-product to sell to other companies. For
example, Sears sells its skills in procesgsing credit card
accounts to companies such as Phillips Petroleum and Mellon
Bank. The authors provide five sgsteps for senior executives
to follow to take advantage of the opportunities which the

information revolution has created:
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1. Agsess information intensity of the products
and processgesg in its business units.

2. Determine the role of information technology in
industry structure.

3. Identify and rank the ways in which information
technology might create competitive advantage.

4. Investigate how information technology might
spawn new businesses.

5. Develop a plan for taking advantage of informa-
tion technology. (18:158-159)

Complexity

In "Target Information for Competitive Performance,’
Robert E. Cole showg that the way companies use information
shapes organizational policy and that a complex, computer-
ized gsystem is not always the most effective means for
improving performance. He compared Japanese and American
manufacturing companies and showed that the Japanese use
more selective and generally sgsimpler information systems.
For instance, they focus less on measuring the costs of
quality than on the information needed to upgrade qual:ity
(4) .

One example of a simple information system, according
to Cole, is the just-in-time delivery gsystem, or kanban.
"The term kanban refers literally to a block of wood that
tells the supplier, or the person who represents the imme-
diate upstream procesg, to refill a particular order’
(6:103). Due to the daily fluctuations in automobile pro-
duction, the Japanese feel that no computer program can

control production as well as kanban does (4).
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Cole states that American manufacturers commonly use
elaborate and expensive inventory control systems that
depend on complicated computer programs. Simpler informa-
tion gsystems allow for 1mmediate feedback from the workers
closest to the problem and thereby permit timely corrective
action. American manufacturers further increase their
information processing needs by establishing an excessive
organizational hierarchy. American auto plant managers were
found to be gix or seven layers removed from the chief
executive while Japanese plant managers are never more than
two layers away and also serve on company boards of direc-
tors (4).

In ;Use and Organizational Implications of Database
Systems: Some Hong Kong Experiences,” Mr. Ho focused on the
technical and organizational problems associated with the
use of computerized database systems. Data for the article
were derived through postal questionnaires and personal
inierviews. 'Analyéis of tﬁe returned questionnaires showed
that almost 64% of the responding firms are currently using,
or planning to install a database .n the future” (9:27).

The survey analysis ‘0 revealed that most organizations
using DBMSg must upgrade to a new DBMS periodically and that
these systems have been uged mostly in larger companies.

The Banking/Finance and Manufacturing industries show the
highest rates of utilization within Hong Kong. Of those
organizations that did not consider a database installation,

most cited fear of the unknown and lack of knowledge as

10
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their reasons. Mr. Ho believes their real reason is that
they do not appreciate the value of information as a
corporate resource. They view DBMSs simply as a file
management method. Connected with this is the position of

the Data Base Administrator (DBA), ...the key person who is
in charge of database functions and has responsgibility for
the overall planning, design, and control of the technical
structure as well as the content of the database”™ (9:30).
Mr. Ho's survey data i1ndicate that the relative posi-
tion/status given the DBA reflects the degree that corporate
management supports DBMS as a corporate resource and ulti-
mately affects the success of the system. The conversion of
standard-programs and files to a new database system 13 a
huge problem complicated by the fact that the end user has
higstorically not been consulted with. The survey shows that
only 38% of DBMS projects were planned with the involvement
of end users. “Statistical analysis shows that users who
aré involved in the‘databasé project feel more satisfied
with gsystem quality” (9:31). Lack of user involvement 1s
also seen in those organizations in which the DBA 1s given
relatively low status. The analysis 1ndicates that most
ugsers are gatisfied though not thrilled with their DBMSs.
They feel that their DBMS provides them better information

for decision making, but are unsure of there being any cost

gsaving (9).
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User Involvement

In "Organizational Learning and Management Information
Systems,” Mr. Argyris cited several areas where the
implementation of management information systems (MISs) left

the users disappointed:

1. MIS were not well understood by line manage-
ment.
2. Top line management was not involved in per-

suading and selling the use of MIS to the
users 1n the organization.

3. MIS were not as foolproof as they could be.

4. MIS were technically too complex to create and
utilize.

5. MIS specialists and line managers did not

understand each other’'s job requirements, per-
spectives and pressures.

6. MIS ignored line managers’' cognitive styles.

7. The implementation of MIS was too narrowly
conceived.

8. MIS were not humanized adequately. (1:3)

He believes that these problems are a part of a more
general problem of organizational learning, that 1s the
ability of an organization to detect and correct errors.
Organizations learn through i1ndividuals whose organizational
environment encourages learning activities. Argyris feels
that most organizationg are better at discouraging than
encouraging learning. He also points out that different
levels of management require different levels of comp.ete-
ness in their 1nformation. Top level managers must work
with large i1information gaps while firdgt level managers

require much more complete information. To be etfective,

- w
«® a* .
o ot gt

L" ™ A VA ALY ] -,.q -_.,-- ."- ,’- ,’-_"_'o.-
N o Y T N WY O Tt I AT PO T NP IS RV P




g
E
|
g
|

then, each level must have an MIS with somewhat different
properties (1).

In "E Pluribus Computum”™, J. Daniel Cougar asks the
question, "Computers for all - but at what price?” He
discussges the effectiveness of end-user computing in organi-
zations against the cost of such systems. End-user comput-
ing is a concept which enables users to develop their own
applicationsg using micro-computers (5).

Cougar found that 11 of the 17 companies he studied had
problems with their end-user computing systems. For exam-
ple, several of the companies had bought micro-computers and
gsoftware packages from as many as eight different companies
only to find that the various systems were not compatible
with each other. Many companies often purchased the most
expensive DBMS available rather than assessing their actual
needs. Many companieg instituted hard controls to combat
spiralling MIS costs. These proved ineffective as users
foﬁnd ways to circuﬁvent the controls (5).

Cougar also found that the managers in “he successful
czompanies planned the:r end-user policies which avoided most
of the problems cited above. They provided company policy
to standardize the purchase and subsequent use of hardware
and software. Purchages were centralized to take advantage
of volume discounts. Lastly, the succesgful companies were
able to provide cost-effective instruction on the use of the

gstandardized hardware and software (5).

13
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Lucags and Neilsen 1nvestigated the impact of the mode

of information pregentation on decision making. The mode
they refer to is the form of output to which the user 1is
exposed. Their experiment used a type of game in which
varioug logigtics scenarios were faced by the players.

For example, each firm might have a single production
facility, multiple warehouses, and a variety of transporta-
tion methods at their disposal. Holding selling price con-
stant, they had to make decisiong which would increase sales
while lowering the total cost of logistics (1l1).

The experiment was performed using three groups:
graduate students i1n the MBA program at Stanford University,
practicing engineers from the summer Industrial Engineering
program at Stanford University, and senior executives
attending an eight week continuing education program at
Stanford (11).

The results i1ndicated that graduate students achieved a
high rate of profit‘increasé very quickly while the other
two groups required more time to become efficient. Lucas
and Neilsen attributed this to the student's experience in
case work and game-playing from school. All groups, however,
showed significant period-toperiod profit improvement. This
improvement could not be statistically linked with the use
of increased amounts of information or with the use of
enhanced graphics. Ingtead, the results stressed the impor-
tance of considering individual and group differences when

designing an information system (11).
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Mansour and Watson have shown that while computer hard-
ware and software are important factors contributing to the
successful use of an information system, behavioral, struc-
tural, and environmental variables also are important.
Examples of these variables are: the degree of top manage-
ment involvement in the development of the gsystem, the
amount of resistance to change exhibited by the personnel in
the organization, the amount of training provided to the
users, and customer requirements. The results of this study
stress continual monitoring of these types of variables in
order to achieve high overall organizational performance
(12:521-532) .

LaRQe and Leahy described an optimum information system
as one that provides the user precisely the required infor-
mation at the desired level of management interesgt, at the
right place, at the right time. and at the right price. They
suggest that if a user chcoses not to use the information
prévided by the sysiem. for-whatever reason, the system
becomes merely an historical file that is extremely wasteful
of resources and energy (10). Larue and Leahy also sight
several obstacles to the effective use of information sys-
tems. First is age. Top executives, on the average, are
older than lower level managers and consequently may be more
reluctant to accept new methods than younger managers who
have grown up in a world of changing technology. Second 1s

education. Infrequent or reluctant usage of an information

gystem has been related to a lack of training and education




T

A .I‘.

o I %

(L%

< p

»

regarding the system. Third 1s the perception of a threat.
Some managers feel that an information system will make
their jobs appear less important or may actually replace
them. Others feel that their subordinates, who are more
familiar with the system through daily contact, will become
the brains of the organization. Fourth ig an unfamiliarity
with the system. Managers often feel insecure due to a lack
of knowledge or understanding of computers. This can lead
to a minority of people within an organization producing a
majority of the required information. Last are numerous
system design problems. For example, MIS projects are often
started without the establishment of clear objectives and
goals which result in the design of a system which does not
meet the needs of the users. System development responsibi-
litieg, perhaps due to senior executive reluctance to use
computer systems, are often delegated to lower level mana-
gers. This often results in a system which fails to inte-
gr#te all of the oréanizations requirements for i1nformation.
Compounding this problem 1s the fact that, historicaily,
managers have had difficulty expressing their informat:ion
needs. This can result in reduced system flexibility and/or

an attempt to provide all conceivable information (10).

Importance of Needs Analysis

King and Cleland suggested that the lack of management
involvement in the design process (that 1s, in determining

information requirements as well as other activities) has
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been a gignificant factor contributing to the failure of
many MISs to perform as well as expected (3:286). Ostrofsky
wrote of the importance of understanding the consumption (or
. operation) activities in the definition of needs since these
activities normally represent the ultimate application of
the results. He explained that the product of a needs

analysis should be a general statement of goals which the

PN

future gystem must satisfy. This analysis is illustrated in

the following figure:

—_—
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. | saemen —
1 + ] Ne-:us
] Fig. 2 Needs Analysis (16:31)

\ Without these goals as a guide, an organization 1s
likely to rush into the development of a project which does
not contribute to the overall corporate goals Therefore,
the identified needs must be explicitly defined, and i1mpor-
tant enough to warrant a great amount of effort to be

expended (16:31-33).
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Broome confirmed this in his study of the office of the
U.S. Army Military Personnel Center'’'s Deputy Chief of Staff
for Operations and Plans (DCSOPS). He found that they used
gix information systems to fulfill planning needs. These
systems were designed independently of each other in the
late 1960’8 and early 1970's. As a result, overlaps exist
in the information contained i1in and reported by those sys-
tems, and their file gstructures are generally i1ncompatible.
This problem of multiple systems extends further to the
interrelationships between the DCSOPS and other organiza-
tions which maintain their own MIS's. These MIS's contain
data which 18 i1dentical to that maintained by the DCSOPS.
This has been the custom due to the various manager's mis-
trust of the information provided by the other organiza-
tions. Such data redundancy leads to many problems, not the

least of which being duplication of effort (2).

18
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ITI. Methodology

OQverview

This chapter describes the steps which were taken to
accomplish the research objective and answer the investiga-
tive questions posed in Chapter I. This section defines the
population and the sample from which the data were col-
lected, the techniques used to collect and process the data,
the tests employed to analyze the data, and the results to

be produced using this data.

Research Procedures

A literature review was performed in which the resear-
cher focused on topics concerning information flow and
information needs within organizations rather than a general
review of database management. Using the information
obtained through the literature review, the researcher then
deﬁeloped the questions whiéh were used in personal inter-
views with a selected sample of the following executive
managers:

1. The staff of the ASD Commander.

2. Program managers. (Investigative questions
1,2,3).

Next, information requirements identified by the execu-
tive managers during the interviews were matched against tho
information available through the current MIS(s3). This was
accomplished manually by the researcher since the i1nforma-

tion being compared was too abstract to easily automate. To
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reduce bias in the interview responses, where possible, the
information problems identified by each respondent were
examined for support by other respondents. (Investigative

questions 4 and 5).

Methodology Justification

The literature review revealed no gources of secondary
data which could be analyzed. The personal interview tech-
nique of surveying was chosen to collect the required pri-
mary data for several reasons. First, the survey technique,
in general, was chosen becaugse the researcher could not have
efficiently learned a subject’'s information requirements and
shortfalis without questioning him/her. Second, the open-
ended, complex nature of the problem precluded the use of
both the observation, and questionnaire survey techniques.
Third, telephone interviews were deemed inappropriate
because the problem required more time to discuss than would
haQe been comfortabie for a.telephone subject. Fourth, only
through personal interviews was the researcher able to
secure information in sufficient depth and detail to accom-

plish the research objective (7:294).

Interview Format

All interview sessions were focused and in-person. A
focused interview is a type of unstructured interview where

the researcher attempts to focus on the relevant experience

of the respondent. Rather than conducting a type of verbal
20
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questionnaire with each respondent, the interviewer followed
an interview guide. The guide for thisg research was a list
of topic questions which the interviewer used as a prompter

during each interview. This list appears in Table 1.

Table 1 List of Interview Topic Questions

1. What is the status of your organization i1 utilizing
information systems?

2. What purpose(s) do you wish to achieve with your :infor-
mation system(g)?

3. What computer applications does your office utilize?
4. How was the system(g) developed?

5. What percentage of your staff has a working knowledge
of the system(sg)?

6. What types of decisions do you make?

7. What information do you use to make these decisions?
8. How is that information accessed and presented to you?
9. Is there other information that would be useful to you

if it was available?

10. Is there information that you receive which isg not
needed?

11. How do the users evaluate the system?

12. To what extent has the current system achieved your

intended purposes?

Using thig loosely structured guide, the interviewer
was able to lead the interview in the direction in which
ingsight and the respondent’'s replies indicated. This method

was appropriate since the research objective was of a dis-

covery nature (7:214-216).
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Crucial to the successful gathering of information was

the interviewer's ability to establish a rapport, that is, a
relationship of confidence and understanding, with each
respondent. The interviewer attempted to establish this
relationship during each pre-interview briefing when the
respondent had the background of this research and the
importance of his involvement in it explained to him.

Except where explicit permission was given to quote remarks,
complete confidentiality wasg guaranteed to each respondent.
To asgure a comfortable atmosphere was maintained, permis-
sion was obtained from each respondent prior to recording
the interviews on tape. The interviews were also recorded

in writing (7:297-299).

Population

The population of interest in thigs research consisted
of the executive managers at ASD, Wright-Patterson Air Force
Baée, Ohio. The poﬁulation>was limited to the upper levels
of management at ASD due to the enormous complexity of
establishing the information requirements at such a large
organization. While this limitation restricts the generali-
zation of results to other organizations, the follow-on
efforts needed to complete this programmatic research pro-

cess may be adaptable for use in many areas.

22
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Sample

The sample from which data were collected for this
research was taken from the population and was chosen using
the judgement technique (see Table 2). This technique was

chogsen and was based on the following factors:

1. Personnel who were located at Wright-Patterson
Air Force Base (WPAFB). Most ASD executives
are stationed at WPAFB so to have sought inter-
views from those stationed elsewhere would have
caused an unnecessary expenditure of government
travel funds.

2. Personnel whose positions, as top level execu-
tives at ASD, made their responses applicable
to the problem. Within thig level, an approxi-
mately equal proportion of line and staff exec-
utives was chosen to reduce bias.

3. Personnel who were willing to be interviewed.
The responses of unwilling subjects, forced
into an interview, could have created bias in
in the overall results.

Research Product

Using the information obtained from the literature
review and the interviews, the information needs were formu-
lated into statements of project goals in the conclusions of
chapter 5 (16:33). These goals are i1intended to be used as =2
guide to the eventual satisfaction of these requirements

through the results of future research efforts.
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Table 2

Name

Ronald H. Traudt
Colonel, USAF

James D. Lang
Colonel, USAF

Douglag E. Ringwall
Richard H. Roellig
Colonel, USAF

Terence H. Berle
Colonel, USAF

Clark M. Walker
Colonel, USAF

Robert R. Barthelemy
Frank E. Zachary
Colonel, USAF

Jon S. Eckert
Colonel, USAF

Stanley E. Boyd
Colonel, USAF
Harry E. Schulte

Merle G. Carr

Frank 0. Tuck

Herbert L. Bevelhymer
Colonel, USAF

Pa it 80 0% R IS §4g )

List of Interviewees

Title

Chief of Staff, ASD

Deputy for Engineering, ASD

Deputy for Acquisition
Support, ASD

Deputy for Contracting and
Manufacturing, ASD

Deputy for Acquisition
Logistics

Vice Commander, 4950th Test
Wing

Technical Director, AF Wright
Aeronautical Laboratories

Agsistant Deputy for Develop-
ment Planning, ASD

Deputy System Program Director
Deputy for B-1B

Deputy System Program Director
Deputy for F-16

Assistant Deputy for Tactr:i:al
Systems

Assistant Deputy for Programs
Deputy for Strategic Systems

F-15 Deputy System Program
Director, Deputy for Tactical
Systems

Director, Air Launched Stra-

tegic Misgsilas, Deputy for
Strategic Systems
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P Table 2 (Cont.)

Billy C. Harlan Deputy Director, Strike SPO
Deputy for Reconnaissance/
Strike and Electronic Warfare

Systemsa
|
Peter S. Smith Chief, ATF Engine Management
Lieutenant Colonel, USAF Division, ATF SPO

. Deputy for Tactical Systems
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i IV. Research Findings

;

y Overview

E This chapter contains the findings of this research

b effort. Since the interviews were conducted in an unstruc-

,ﬁ tured format, these findings were not derived through the

{ use of mathematical techniques, but rather through a subjec-
»

. tive analysis which determined common areas of concern among

the executives 1nterviewed.

Line vs Staff

For the purpose of this research, line executives are

PR
- w &

defined as thogse whose organizations contribute directly to

oy
-

y -

accomplishing ASD’'s overall objectives while staff execu-

tives are defined as those whose organizations indirectly

support the accomplishment of these objectives.

.-

The research indicates that the staff executives at ASD
are better served by the 1nformation they currently receive
than are the line executives. The reasons for this dicho-

w tomy are many. Generally, at the executive level, managers

do not require the level of detailed i1nformation that lower

level managers need (1). Moreover, the respondents 1indi- “~

1
)

)
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cated that staff executives require even less detailed
information than do line executives. The staff executives's
interviewed believe this is so because, unlike the line
executive, the staff exaecutive’'s responsibilities often do

not 1nclude controlli: 2 and monitoring such activities as
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budgeting and scheduling. In addition, the staff executives

interviewed preferred to provide assistance to the line
executives on an exception basis. That is, they would
rather provide assistance in problem areas which are i1denti-
fied by the line executives than analyze the data which
indicated those problems. The line executives preferred to
receive complete aggregate information, regarding their
organizations, on which their decisions (budgeting, sche-
duling, etc.) depend. The line executives also expressed an
interest in linking their information systems with their

respective contractor’s information systems.

Information Presentation

All interviewees indicated a preference to make
ungstructured, non-repetitive decisions, at the executive
level, based on briefings, meetings, etc.. They also pre-
ferred printed information to information which can be
acéessed at a compuﬁer terminal since the information they
use to make decisions 18 normally discussed at the meetinsgs
mentioned above. Specifically, Staff Summary Sheets were
considered vital by those executives who receive them since
they contain various levels of information detail, as well
as the opinions of key personnel, which can be reviewed as
needed. These preferences reinforce Mr. Mushalko's findings
1in which the executive officers interviewed spent the

greater part of their workdays reviewing correspondence and

27
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attending meetings (15) (see page 7, this study for further

- -

discussgion of Mr. Mushalko's study).

-

The subjects of this research indicated that computer-

ized information is better suited to the process of making

A o A Y

repetitive decigions. For example, in the area of personnel
management, the interviewees expressed a need for computer-
% ized information such as: level of education, experience,
current contract, etc.. This type of information currently
) exists at ASD command level but is not accessible to the
directorates. Access is denied below the command level

o since the data base cuts acrosgs organizational boundaries,

and the system was not designed to protect the unauthorized
disclosure of information across those boundaries. Approxi-

mately 70% of all the executives interviewed expressed a

|\ e

desire to personally access thig type of information

directly from their office computer, but must currently

R AN K

request this information to be manually compiled and pre-

sented in printed form. The remainder, also desire this

: type of i1nformation to be computer accessible, but would

)

‘ prefer to receive this information from subordinates 1in

: printed form.

? The reason that the respondents felt that MISs were not
)

Y

appropriate for making unstructured decisions may have its
basis in how they perceive information conceptually.
Although approximately 95% of the interviewees considered
information management to be a corporate resource, their

actions suggest otherwise. As Mr. Ho discovered, for
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example, the relative position/status of the Data Base

Administrator (DBA) reflects the degree that corporate
management supports the concept of information as a cor-
porate resource and ultimately affects the success of the
system (9) (see page 10, this study for further discussion
of Mr. Ho's study). Approximately 75% of the deputy com-
manders were unaware of who was the DBA, or simply who was
in charge of system planning, design, and control. This
suggests that the DBA 18 not 1n a position of relatively

high rank.

Information Systems and Technology Center (SI)

During the background briefing of each interview, the
researcher explained that the problem statement for this
regsearch was developed from a discussion with several mana-
gers at ASD/SI. As a result of providing this information,
the researcher encountered some initial resistance from
apbroximately 407% of the interviewees. They perceived that
SI was attempting to force a new system into their organiza-
tions. This opinion appeared to have been fostered by the
subjects’ previous experience with SI on other projects such
as AMS, and suggests that the behavioral and environmental
factors of information system development, as discussed by
Mansour and Watson, were not considered (12) (see page 15,
this study for further discussion of Mansour and Watson) .
This biag was assumed to have had no effect on the results

of the interviews, however, since the researcher was able to
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assure each wary interviewee that this research was of a

purely exploratory nature.

Automated Management System (AMS)

At the executive level, AMS has been used almost exclu-
sively as a means of transferring electronic mail. Thais
mail must be read since the ASD Command Section sSends infor-
mation to the directorates this way, but the directors are
not required to - and 75% choose not to - send ma:il out via
this system. Consequently, the degree of use of the elec-
tronic mail system by the executives has set the standard
for the rest of their organizations.

The most common explanation for this reluctance to use
electronic mail was that there has been a proliferation of
messages with courtesy coplies being sent without regard for
who really needed the information. This has been made
possible since the automated system has eliminated the bur-
deﬁ and expenge of ﬁaking coplies. Consequently, the execu-
tives have had to sort through an i1ncreasing quantity of
unnecessary information. To circumvent this problem, 75% of
the subjects required their subordinates to read the mail
file and print out copies of the important messages for the
executives to read.

Another problem has been that many executives normally
write additional comments onto handwritten memoranda and

then pass them on to other managers. This cannot be easily

accomplished using the electronic mail system as it
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currently exists. Additionally, the electronic mail system

L has presented a problem in the area of security. A sSecre-
tary, for example, is currently able to send an electronic

N mail message using an executives name without the executive

W ever reading it or even knowing about it.

Most of the other available functions of AMS such as

! word processing, spreadsheet applications, and project

. management are ignored for several reasons. According to

r the interviewees, an AMS needs analysis was not performed to
is their satigfaction. The interviewees stated that computer
k specialists designed the system based on managerial require-
- ments, but without instilling an understanding of how to

? define those requirements. According to Larue and Leahy,

f this is a common shortfall in system design and supports

oY their position that managers have historically had diffi-

-

j culty expressing their information requirements (l0) (see

= page 15, this study for further discussion of Larue and

;. Le#hy). This also Qupports King and Cleland's suggestion

G that the lack of management involvement in the design pro-
b/ cess 18 a contributing factor to the failure of an MIS to

n perform as well as expected (3) (see page 16, this study for
4’ further discussion of King and Cleland). Also, the project
? management data base was considered to be unreliable by all
2 executives interviewed gince it 18 not kept current. That
EE is, the data has already been superseded and rendered obso-
;j lete by the time it is input into the gsystem.

-
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The data is input into the system by the system program
offices (SPOs), but the currency problem appeared to lie in
the use of the data. The subjects felt that the SPOs did
not use AMS to generate or maintain the project management
data, therefore, the data 1s input at some later date asg a
matter of routine. The accuracy of the data 1s not strictly
monitored, but even when accurate, the data is not current.
This leaves the subjects no choice but to obtain additional
printed reports with current information.

The interviewees also felt that AMS requires them, as
executives, to perform far too many keystrokes to access the
system, and they would not use such a system until one 1is
designed which could be accessed quickly and easily. Add:i-
tionally, neither the centralized word processor nor the
spreadsheet available on AMS are used sgsince these functions
quickly consume all available computing resources leaving
many users with long wait times (in excess of 15 minutes)
just to access the éystem. 'AMS is avoided also since 1ts
users are charged a fee based on their amount of monthly
usage. Finally, AMS output must be printed at centralized

locations which 1s, at best, inconvenient for the users.

Micro-computer Usage

Faced with the inadequacies they parceived with the
centralized information management concept of AMS, all of
the executives interviewed were 1n the process of implement-

1ing desk-top micro-computers at all levels within their
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organizations. The use of the micro-computers, although
congidered in its infancy by the subjects, was perceived to
have distinct advantages over AMS. For example: word pro-
cegssing, spreadsheet, and report generating applications

could be accomplished without incurring additional usage

fees and without waiting for access to the system. This
concept was also believed to foster innovation in the deve-
lopment of new and more efficient applications within the
organizations.

In addition, the ease of use of the micro-computer
concept over the current centralized concept may induce more
executives to access the available information, and may also
agsist tﬁem in making decisions involving unstructured prob-
lemg. For example, information at meetings could be quickly
reformatted or redisplayed to identify problems which might
otherwise remain hidden. Similarly, additional information
not originally prepared for a meeting could be generated on-
thé-spot ag the neea is conéeived. Many more applications
may be envigioned and developed as each organization within
ASD learns to fully utilize the capabilities of micro-
computers.,

However, one problem area surfaced regarding micro-com-
puters, that ig their hardware/software incompatibility with
AMS. As in Broome's sgtudy (2), to work around this problem,
the users have been duplicating micro-computer generated
information when required for input to AMS (see page 18,

this study for further discussion of Broome's study). This
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duplication has been time-consuming and has caused data

entry errors to increase.
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V. Conclusions and Recommendations
for Further Study

Overview

This chapter contains the conclusions of this thesis
and the recommendationg for further study. The purpose of
this effort wags to determine the adequacy of the information
provided to the executive managers at ASD. To accomplish
this objective, a sample of executive managers from ASD were
interviewed to determine their information needs versus the
information which was available to them. The resultg indi-
cated that staff executives were receiving the information
they needed in the form which they preferred, while the line

executives were lacking automated data which they needed.

Conclusions

1. The ASD Command Section (Commander, Vice Commander,
Chief of Staff) makes a variety of repetitive as well as
unstructured decisions. At this level, the repetitive deci-
sions usually appear in the area of personnel management.
This being the case, the i1nformation the Command Section
required to make repetitive decisions is often contained in
the personnel management gsystem called Superstars. This
sygstem contains career briefs on majors and above ag well as
high-ranking civilians.

The i1information the Command Section requires to make

unstructured decigionz generally 1ncludes a consensus of

opinions from the Deputy Commanders of ASD as well as the
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aggregate background information regarding the situation.

A . .
o e -

The subject indicated that this type of information is not

well-suited to computer terminal access (although much of

-

the background information is often compiled using compu-

P

ters). Rather, this type of information is derived through
a combination of Staff Summary Sheets, reports, and meet-

ings/briefings.

he” 2 ®x ek

2. The deputy commanders at ASD indicated that they make
mostly unstructured decisions and relatively few repetitive

decisions. Ag with the command section, the repetitive

PSS
£ -y

decisions made by the interviewed deputy commanders normally

\¥

involve personnel management. The deputy commanders do not

N

have the Superstars system available to them, but they

hC

indicated a need for such a system.

The subjects interviewed preferred to make unstructured

, decigsions based on the information contained in staff sum-

mary sheets, meetings, briefings, and hard copy reports.

Thé executives felt.that suéh decisions should be discussed

W in an open forum with the documentation in hand for refer-
ence. They also stated that the opinions and recommenda-

P tions of the staff would be difficult to automate. These

; opiniong are often sensitive in nature and would require

& strict system security to prevent their unauthorized disclo-

¢ sure. The deputy commanders want to have the computing

; resources available for their organizations to compile the
necesgsary background information, but, as with the Command

Section, indicated that information such as the opinions and

- e o
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recommendations of gsubordinates cannot be sSuccessfully -

accessed on a computer terminal. The subjects felt that
such information and decisions must be discussed and debated
in person as well as on paper.

3. The Program Managers stated that they make far more
unsgtructured than repetitive decisions. The necessary
information for these subjects includes program status,
cost/benefit trade-offs, scheduling, performance analyses,
risk analyses, and critical path analyses. While they felt
that much of this information can be presented on a computer
terminal, the Program Managers prefer hard copy reports and
briefings by the technical experts to help explain complex
problems; That is, much of the information presented to the

Program Managers involves extremely complicated scientific

data. The Program Managers may not have the technical
expertise, or the time, to analyze the information on a
terminal. Therefore, they feel an expert’s briefing and
exblanation of such-informaiion, with a printed copy for
reference, is necessary. These subjects also believe that

this is practical since the Program Managers usually must

T ——————— I

then brief and report upward the same information.

4. Agide from the Command Section, the executive informa-
tion gystemg fail to provide personnel management informa-
tion. Those directorates that maintain their own personnel
management system are accomplighing this by reproducing
information which is contained elsewhere such as the master

personnel files maintained by the ASD Personnel Office.
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The Automated Management System (AMS) also fail® to
provide current program management information to 1include
cost and scheduling information, and critical path analyses.
A particular problem exists in the use of the program
management function of AMS. Unless the SPO personnel use
AMS to accomplisgsh their work, the data they are responsible
for inputting into the system will be out-of-date and
ignored by management, as is the current situation. This
gsituation has, according to the interviewees, created a data
base which is being periodically updated but seldom
accessed, and has apparently wasted the efforts of the SPO
personnel involved.

5. Extr#neous information provided by the executive i1nfor-
mation systems at ASD doegs not cause a problem for any of
the executives. The reason, according to the subjects, is
that the only information that is accessed is the informa-
tion that is desired. The system does not automatically
geﬁerate hard copieé of repbrts or information for indivi-
duals who do not request them. The exception being i1n the
electroni¢c mail system which has increased the number of
memoranda an executive (or his/her designated subordinate;
must review. For those subjects who have a problem with
unnecessary information, the source of the information 18
along traditional lines, that is, increasing volumes of
printed material.

Along with the issue of unnecessary information, there

ig also the issue of extraneous utilities. With the growing
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number of micro-computers within ASD, the use of the cen-
tralized word processing, spreadsheet, etc. functions on AMS
has been greatly reduced. Allowing these apparently
unnecessary functions to remain may be wasting valuable
computer memory space as well as software maintenance time.
Elimination of these functionsg would permit the addition of
new application programs which could be determined by fur-
ther research. Also, micro-computers have been delivered to
many executives who do not require or desire one. Approxi-
mately 50% of the subjects stated that they never turned on
their desk-top computer. These computing resources could be
more efficiently utilized i1n offices which require them.
6. A translation of the needs analysis i1into statements of
project goals is as follows:
a. The requirement exists for an information sys-
tem to be developed which would satisfy the
executives at ASD.
b. The new system should be based on a network of
T cro-computers linked to mainframes with com-
mon data bases and with the capability to link
with contractor data bases.
c¢. The new system should be designed with the
flexibility to adapt to the tremendous variety
of 1nformation requirements within ASD, for

example, the line versus staff differences
mentioned in chapter 4.

d. The new system should be easy to operate. A
"mouse’ based system would provide the occa-
gional as well as the technical user with a
fast and easy access to information.

e. The new system should be designed so that the
data base is automatically updated as the
techniciang complete their work.
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f. The use of the new system should be made man-
datory throughout ASD.

Recommendations for Further Study

1. Continue the feasibility study as outlined by Ostrofsky
(16:29-68) using one of the following means:

a. Conduct additional surveys/interviews at the middle
and lower management levels to determine their information
requirements versus availability.

b. Combine the results of these surveys to determine a
top-down view of ASD's information requirements.

c. Identify and screen candidate systems which may
provide solutions to identified problems. For example,
further research focusing on the modification of the AMS
program management software to improve its use by the SPO
personnel to accomplish their work. If the software cannot
be modified to serve the needs of the SPOs, focus on the
replacement of this software within AMS or at the micro-
computer level. Candidate systems should also be evaluated
on their abilities to handle the differing requirements of
line and staff managers.

2. Conduct the preliminary activities outlined by Ostrofsky
(16:71-152) .

3. Conduct the detail activities outlined by Ostrofsky
(16:153-246) .

4. Conduct research into the attitudes of managers at all

levels regarding the Information Systems and Technology
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Center. This could provide some important feedback to that

directorate.

5. Conduct research to determine the extent to which compu-
ters can further support unstructured, non-repetitive deci-

siongs and how that support can be i1mplemented at ASD.
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