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Abstract

Computer systems are becoming more important in the
management of the different branches within an Air Force
Civil Engineering organization. One of the primary items
that determines the effectiveness and efficiency of a
computer system is the development of the software. Before
the software can be developed, the desired capabilities of
the computer system need to be identified.

This thesis identifies computer capabilities that
Chiefs of Engineering Design and their immediate
supervisors desire for use in mana3jing base level Air Force
Civil Engineering Design Offices in the Continental United
States. These capabilities were identified by having
managers from engineering branches in Air Force Civil
Engineering organizations evaluate 74 potential computer
capabilities. Respondents were also able to comment on the
identified capabilities and to identify any other
capabilities that they may desire. The many and in some
cases quite lengthy comments received show that the
respondents are interested in this subject.

The vast majority of respondents' comments were very
positive and expressed their need for help in developing
required computer support. In response to this

requirement, many bases have procured minicomputers and the
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Air Force is in the process of procuring computers for the
Work Information Management System (WIMS) for each base.

WIMS is a series of desktop terminals connected to a

central computer system with a common data base for use by

all Civil Engineering managers. The results of this thesis

E will be used in the development of software for the WIMS
P.

computers.

ey
S

The identified computer capabilities are prioritized

t in two different ways. First, they are prioritized based

¢ upon the percentage of respondents classifying a particular
? capability as "very useful." Second, they are prioritized
-b based upon the percentage of respondents classifying a

)

particular capability as "very useful" or "moderately

@ useful." These priority lists are not intended to show what

capabilities should or should not be developed, but only as
a means to focus resources in the development of the
capabilities.

The effects of various demographic factors upon the

perceived usefulness of the identified computer
capabilities were analyzed. The analysis was accomplished
by dividing the respondents into nine different groups

based upon the responses to the demographic questions

v ‘r—vrf‘r‘v R

contained in the questionnaire. There were no major

differences between the groups.
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IDENTIFICATION OF DESIRED COMPUTER CAPABILITIES
FOR MANAGEMENT OF AN AIR FORCE

BASE LEVEL CIVIL ENGINEERING DESIGN OFFICE

I. Introduction

Overview

Computer systems are becoming more important in the
management of the different branches within an Air Force
Civil Engineering Organization. One of the primary steps
that determines the effectiveness and efficiency of a
computer system is the development of the software. Before
the software can be developed, the desired capabilities of
the computer system need to be identified.

Prior to this thesis there was no comprehensive list
of desired capabilities for a computer system for the Chief
of Design in an Air Force Civil Engineering Squadron.

The Air Force is in the process of developing and
purchasing standard computer systems for the Chief of
Design, but before a comprehensive software package can be
developed, specific applications have to be identified.

The primary people who can identify these applications

are people who are serving, or have served, as the Chief of
Design.

This thesis used input from Chiefs of Engineering
Design and their immediate supervisors, the Chiefs of

Engineering and Environmental Planning, to identify the

...................




computer capabilities they believe would be useful to the
Chiefs of Engineering Design in managing base level Air
Force Civil Engineering Design Offices. The goal of the
thesis was to identify the computer capabilities needed by
the Chiefs of Design in the accomplishment of their
mission. These capabilities are identified and presented
in such a manner that the information can be used in
development of computer systems for the Chiefs of Design.
The investigation was limited to Continental United States
(CONUS) base level operations because of the time
constraints faced by the authors in completing their

research effort.

Background

According to AFR 85-10,

The primary mission of civil engineering activities is

to acquire, construct, maintain and operate real

property facilities, and provide related management,

engineering and other support work and services (5:2).
The complex nature of this mission requires several
different branches within the civil engineering
organization. These branches are Financial Management,
Industrial Engineering, Squadron Section and
Administration, Fire Protection, Family Housing Management,
Operations, and Engineering and Environmental Planning.

Within the branch of Engineering and Environmental

Planning, there are four sections: design, contract

management, environmental and contract planning, and real
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estate. The design section has a variety of
responsibilities. According to AFR 85-10, these

responsibilities are:

e

-prepares, coordinates and designs projects, including
plans, specifications and cost estimates, for all
work to be done by contract.

-develops architectural and engineering reports

, including but not limited to economic and engineering

i justifications.

' -prepares Architect-Engineer statements of work and
participates in the selection of A-E services.

-provides architectural and engineering advice and
assistance.

s -prepares design criteria for projects to be designed

4 by other agencies.

-performs corrosion and utility leak surveys.

-prepares architectural and engineering drawings,

3 miscellaneous charts, forms, maps, area surveys, and

i collects data to be incorporated in location maps,
records and systems.

! -prepares and maintains record drawings.

1 -provides professional engineering guidance for
improvement and application of energy systems.

-prepares economic analysis based on present worth
techniques to determine a benefit/cost ratio for
energy conservation projects.

-prepares and maintains the utility brochure. Reviews
utility invoices and determines utility sales rates.

-reviews and develops the technical provisions of
utility contracts and assists the procurement officer
in negotiating utility contracts (5:12-13).

The overall accomplishment of these responsibilities is the
job of the Chief of Design, who has to manage a large

quantity of factual data and use it to make many decisions.

-?T'Y"‘vr‘rrvv

Many Base Civil Engineers (BCE's) have obtained small

computers such as the Apple, IBM PC, or Zenith 100; and

themselves in managing their information. There has been

design section personnel are obtaining software to assist
no collective effort to assist them in developing common
o

programs or software that meets their needs. More
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importantly, the Air Force is in the process of obtaining
Work Information Management System (WIMS) computers for
Base Civil Engineering organizations. "The main objective
of WIMS is to improve individual job performance and
organizational effectiveness" (21:1). WIMS will serve
primarily as a management informaticon system (MIS), and
will eventually be used to some extent as a Decision
Support System (DSS).

As currently planned, WIMS will help the Chief of
Design manage essential data to assist him in decision
making. This aspect of the system is still under
development. This thesis will identify the capabilities
that are desired in the field so that they can be
incorporated into WIMS and other Civil Engineering computer

systems.

Justification for Study

The identification of the desired computer
capabilities and their incorporation into Civil Engineering
computer systems will allow the Chief of Design to make
better and more informed decisions. It will also
contribute to the development of WIMS as a management
information system/ decision support system for use by all
members of Civil Engineering. Therefore, there is a direct

operational application for the results of this research.
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Problem Statement

General Issue. The Chief of Engineering Design makes

decisions concerning a variety of activities. He manages
the design of many projects and assists all base activities
with engineering technical matters. The Chief of Design
also frequently appears before various boards and
committees to provide them with advice as to the
feasibility of proposed actions and to brief these bodies
concerning the status of construction projects. He

prepares a wide variety of reports and briefings for his

chain of command and other organizations. There are many
other tasks that the Chief of Design and his subordinates
must accomplish. A fundamental management problem for the
Chief of Design is to allocate his resources to complete as
many of these activities as possible in a timely manner.

He must consider a variety of factors and apply judgement
to achieve optimum productivity; and he must manage the
associated facts collectively for his own use as well as
the use of his chain of command and other organizations.
The Management Question here is: Can the computer
capabilities that are appropriate for managing a Design
Section be identified, analyzed, and rated in a meaningful
manner so as to provide useful assistance to those who will

eventually design and implement computer systems for Civil

Engineering organizations?
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Research Objectives. The objectives of this research

are, 1) to determine what computer capabilities are
required in order for the Chief of Design to do his job, 2)
to determine which of these capabilities are the most
desirable, 3) to determine if there is any specialized
subgroup of desired capabilities based upon such factors as

base size, experience, job description, or similar

category. The ultimate goal will be for this information
to be incorporated into the design of computer systems for
Civil Engineering.

Investigative Questions. Is there any existing

research in this area? What tasks consume design section
resources? What are their relative priorities to the Air
Force? By what criteria do we judge relative priority?
Should there be different capabilities for different bases
and 1f so what are those capabilities? Whose ideas and
opinions should be considered in identifying the
capabilities? Whose ideas and opinions should be
considered in determining the relative merit of each
capability? What are these people's thoughts? Can all
this be converted into something that is useful in the
decision-making process? What considerations should be
given to the fact that the end use of the research

will be to help design a management information system?

Wnat .s the most practical way to obtain the answers to

these questions? How can validity be tested?
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Scope and Limitations

The scope of this research effort is to develop a list
of computer capabilities desired by the Chief of Design in
carrying out his job responsibilities. This research is
further limited to Air Force Civil Engineering
Organizations in the Continental United States (CONUS).
This research effort will not attempt to develop computer
programs or a DSS because of time constraints. The results

of this thesis will be a first step in the development of

an MIS/DSS for the Chief of Design.

Assumptions

The first assumption made in this research is that the
computer capabilities needed by the Chief of Design can
be identified. A second assumption is that there are some
correlations between the desires of the various Chiefs at
their respective bases. A final assumption is that the
identified capabilities can be rated in some meaningful

way.

Definitions

"Computer capability" is an operational capacity to
accomplish a data management task or specific manipulation
of data to create a specific output for direct support of
management.

This term does not include hardware

specifications such as memory size, speed, language, oOr

similar parameters.




"Design Schedule" is a term with a variety of

definitions. One use is simply to describe a list of
priorities for the accomplishment of architectural and
engineering design projects for the Engineering Design
Section. "Design Schedule" is also used to describe a
detailed schedule of design project names, people who are
working on each project or who are scheduled to work on it,
estimated start and completion dates, cost estimates and
fund cites, and other similar information. This thesis
uses the latter more detailed meaning.

"The Chief Engineer" and "The Chief of Engineering and
Environmental Planning" are used synonymously and refer to
the Chief of the Engineering and Environmental Planning
Branch.

"The Chief of Design" and "The Chief of Engineering
Design" are used synonymously and refer to the Chief of the

Engineering Design Section.

- T g—
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I1I. Literature Review

Introduction

This chapter reviews current literature on obtaining
computers to assist in managing an Air Force Civil
Engineering Design Office, and using computers in
Management Information System and Decision Support System

roles. The goal is to provide an overview and

understanding of the existing state of the art without

going into exhaustive detail about any one aspect of the

use of computers.

The following topics are discussed: Base Engineering
Management System computers, current desk top computer
systems in Civil Engineering, Work information
Management System Computers, electronic data processing,
management information systems, decision support systems,
design office productivity studies, and computer aided
drafting and design.

The Air Force plans to obtain two new computer systems

for use in Civil Engineering Design Offices. They are the

Work Information Management System (WIMS) and a Computer
Aided Drafting and Design (CAD) system. One objective of
this literature review was to identify the capabilities
that those computers will have to assist in managing a
design office. A search of Air Force literature on WIMS
and CAD proved that very little written information exists.

Therefore interviews with experts were used to obtain

TR
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current information, and civilian literature was researched
to find background data to describe various aspects of the
use of computers in civilian design offices. This research

focused on literature written since 1980.

I Definitions
The following summary of an article by Raho and

Belohlav defines and clarifies some terms:

e e o o o

-Electronic Data Processing (EDP)
Data is the primary interest in an EDP system.
Data is simply a collection of 'raw facts' on internal
and external events. The function of the EDP system
is to change the data into a form where [from which]
relationships can be drawn (23:18).

-The internal output of an EDP system consists mainly
of declarative reporting and summary reports. . . .
The initial impetus for the creation of an EDP system
is frequently generated by the observation of an
excess volume of data. . . . rather than as a part of
a systematic channel of information throughout the
organization (23:18).

-Management Information Systems (MIS)

In contrast to the EDP system, a MIS views not
just the transformation of data but how it can be
turned into useful organizational information. 1In an
MIS, information is data which has been processed in
such a manner that the integration and presentation of
individual bits of data become meaningful to a variety
of potential users, primarily middle and upper
management (23:19).

-An MIS places the burden on the user to select the
"meaningful information and discard the remainder
(23:19).

-Decision Support Systems (DSS)

In DSS, the focal point is not on data or
information per se, but on the end product--the
manager's decision. A DSS is a vehicle to help
managers to make more informed (and hopefully better)
decisions. Therefore, a DSS is oriented to the
individual manager. . . . the system must be driven
cy the manager's personal decision-making methodology

10




(23:19).

-1t should be noted that a DSS will not make a decision
for the manager, therefore, managerial decision-making
judgement is an integral component throughout the
decision-making process (23:19-20).

Donnelly, Gibson and Ivancevich make further
clarifications as follow:
Decision support systems have one primary purpose:

-to provide the manager with the necessary information
for making intelligent decisions. The critical point
here is that not just any information will do. A
system is needed that converts raw data into
information that management can actually use (7:592).

-In short, an MIS provides information, but a DSS
shapes that information to management's needs (7:593).

-A management information system is a decision support
system if and only if, it is designed with the primary
objectives of managerial support. Thus a DSS is an
MIS, but an MIS is not necessarily a DSS (7:603).

BEAMS

The Base Engineer Automated Management System (BEAMS)

is currently in use at all base level Civil Engineering

organizations. In so far as the Chief of Design is

Hf concerned, BEAMS is of little value for direct use as a

+ day to day management tool. BEAMS was not designed with
that capability in mind. Although it can be used to output

a rudimentary design schedule and accomplish limited

manhour tracking, inherent capability limitations have
prohibited its growth into an easily accessible, user
friendly, management system for the Chief of Design. 1In

short, the BEAMS was not designed with the goal of

-

11
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providing a Chief of Design with immediate desk top access
and other modern computer capabilities that he needs to

assist in the efficient accomplishment of the mission.

Current Desktop Computer Systems

A variety of desktop computer systems are in use in
Air Force Civil Engineering design offices, most notably
the Zenith 100. At present, there does not appear to be
an Air Force wide plan to provide a menu of standard
hardware or software for use with these systems that is
specifically aimed at the management needs of the Chief of
Design. Some of the design offices that have acquired
computer hardware are using commercially available software
such as PFS and VISI CALC with moderate success. Emphasis
of use appears to be word processing, which is not

addressed in this thesis, and design schedule management.

Work Information Management System Computer (WIMS)

The Air Force is in the process of developing and
purchasing the WIMS computer system for use by base level
Civil Engineering (CE) organizations. Capt Spillers, whose
office at Headquarters Air Force Engineering and Services
Center (HQ AFESC) is the focal point for WIMS development,
confirmed that there is no written information available to
describe WIMS (27). The WIMS is "self-instructional,"
which means that no written teaching materials are

considered necessary (29). The user must learn about the

12
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system by using it. Basically WIMS is designed to provide
Electronic Data Processing and serve as a Management
Information System.

Mr. Robert L. Reed, Acting Chief of the WIMS Office at
Tinker AFB, Oklahoma, and one of WIMS's principle
developers, advised that, with respect to its design office
functions, WIMS is task oriented toward managing a design
schedule and manhour reporting. He added that the basic
WIMS program package can be manipulated easily to develop
additional programs and new features for existing programs
as desired (24).

Maj Timothy Beally, who is on the AFIT Civil
Engineering School faculty, pointed out that compilers for
the following languages are available on the prototype
WIMS: Assembler, Basic, Cobol, Fortran, PL I, and RPG II
(3) . Using these languages, he has been able to create a
variety of user friendly programs. As of January, 1985,
the following bases each have a complete prototype WIMS in
operation: Edwards, Kirtland, Misawa, Tinker, Hickam, and
the USAF Academy (3). It is beyond the scope of this
thesis to describe what each base is doing to develop
capabilities for the Chief of Design's use in managing his
office. Once the Air Force has a firm contract for WIMS,
and thus has a specific manufacturer and system selected,
the collective experiences of those working on system

development plus the input of such sources as this thesis

13
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will be used to design the final design office software for

use on WIMS at all bases. WIMS will be developed as a
whole to serve all the management computer needs of a
typical Air Force Civil Engineering Squadron. Maj Beally
pointed out that this development will ﬁost likely be
coordinated by a Tiger Team (a group of functional experts

from various professions including knowledaeable Civil

—_—

Engineering Design personnel and computer programmers)

operating out of the Engineering and Services Center (3).

1 He also pointed out that the software package developed by

the Tiger Team for Air Force wide use would use
approximately 75 percent of the available capacity by
providing Air Force wide desired capabilities. The other
25 percent of the available capacity would be reserved for
software created specifically by a particular Civil
Engineering organization for their own use (3). 1In other
words, in addition to the canned programs created for Air
Force wide use, there will be an additional system capacity
available to use for base generated programs. Furthermore,
the canned programs may be altered to meet specific base
needs. There may be some limitations on what can be
altered due to the need to standardize communication
formats for interaction between base-level computers and
command level computers, and for interaction with other

computers outside of the Civil Engineering organization.

Maj Beally indicated that WIMS data will be used as an

St a e ot g gt
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input for BEAMS. At first, the input will be a tape
transfer process. This will later be upgraded to direct
electronic access between the two computer systems. BEAMS
will remain in use to serve its present functions (3).

Lt Paul McMullin, who participated in WIMS
development, said, "Using WIMS for a DSS was not a formal
goal, and a DSS has not been built into the system" (19).

Capt Spiliers thinks that WIMS is likely to evolve
into a DSS for some bases, but that establishing DSS goals
today would unduly complicate the system's acquisition
process. He pointed out that the hardware being purchased
will be capable of accepting DSS programs without the need
for additional software (27).

According to Maj Beally, the Air Force expects to award
a contract in March 1986, with an estimated first delivery
to bases in July, 1986 (3). Three years will be required
for delivery of the systems to all bases.

The prototype WIMS computers were made by Wang. The
vendor of the final WIMS contract has not been selected.
This may have some effect on the overall system

capabilities.

DSS Examples and Problems

The concepts of EDP and MIS have been an integral part
of Civil Engineering systems for many years. These
concepts do not require further elaboration, but the

concept of DSS needs illustration. The following examples

15
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of DSS will give the reader a better understanding of
potential uses of DSS by the Air Force.

David Farwell describes a DSS that can be used to
design a ski area. He uses a computer to iterate a variety
of models which juggle such variables as skier skill
levels, ski slope gradients, widths of trails, lift system
layouts, and total numbers of skiers, to arrive at an
optimum design for a ski area. Basically, he sets up a
skier processing system and then changes one or more of the
variables. The computer gives him meaningful feedback
about the effects the changes have on the system. He can

then adjust the system to function more efficiently and

iterate through other variable changes to test their
effects (B8:79-86). Similar models could be designed to
help solve Air Force design problems. An example might be
developing a model to optimize the design of the mechanical
systems in a large building.

Dr. Chan describes how a DSS can be used to design the
physical components of an EDP computer (4:17-25). His
article is an excellent example of how to manage the
manpower components of a major engineering design effort.
He discusses computerized scheduling techniques and is
concerned with optimization of schedules. His process is
very detailed and involves a complex network analysis.

"The . . . procedure applies equally well to other types of

orsanlizations such as . . . engineering consulting firms"
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(4:24). This process could be used to manage Air Force
construction projects.

Merle Martin shows how a DSS can be used to manage a
jury selection process for a court (20:15-21). According
to him,

-the DSS is impaled on the same spear as (is) the MIS.

That spear is the question of what information a

manager needs in order to make effective decisions
(20:14) .

-The starting point in designing Decision Support
Systems is to identify pertinent decisions. . . These
decisions are divided into sub-decisions at the
operational, tactical and strategic levels of
management. Once these sub~decisions are isolated,
data elements are identified by observation,
interview, deduction or a combination of the three
(20:21) .

The hierarchy of information flow that Martin
describes is comparable to the Air Force management
hierarchy. His assertion that different managers at
different levels need different information is significant.

A variety of problems is associated with DSS
implementation, and there is a concern for identifying just
what information a DSS should provide. Robert Donnelly
says,

The wrong approach to introducing a DSS is to ask

senior management what they want because they usually
don't know. . . . In many companies, senior management

doesn't know as much as they-think they do (28:39).
Similar concerns are voiced by others. According to

Carol Thiel, selling a DSS to the hierarchy of management

and getting them to accept it and trust it is a big

consideration (28:38-44). Larry Meador makes the following
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recommendation:

1) Tailor the system to the specific tasks and
decision-making styles of those who will be using it.
2) Before building a full scale DSS, experiment with
small-scale low cost 'demonstration prototypes.' 3)
Rely on advanced flexible software technology that
will allow the DSS to be modified and updated easily
(10:4- 5).

Design Office Productivity Studies

The Air Force does not have an official system for
measuring design productivity and has no formal policy as
to what form a system might take. Because it is not a
profit oriented organization, we cannot simply compare
dollar inputs to profit as a productivity measurement.
Instead not-for-profit organizations are usually measured
on the basis of more subjective parameters. Those measures
are hard to define and analyze.

Kaneda and Wallett, in their AFIT thesis, Development

of Productivity Measures for the Design Section of a Base

Level Civil Engineering Organization, define productivity

as,
the measure of the effective and efficient use of
resources to attain results which are directed towards
achieving the strategic level of organizational goals,
through the branch level objectives. Productivity
will be measured as a ratio of output to input (14
:13).
They quoted a previous AFIT thesis by Baumgartel and
Johnson: "productivity measurement would be accomplished at
the organizational and branch levels, and would not be

applicable to individual work productivity" (14:21).
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Kaneda and Wallett found that there was a "present

insufficiency of output measures™ (14:28) and "managers are

apprehensive about developing and using these measures"
(14:77). They also observed that,

Managers would prefer to tailor productivity

measurement on their own and keep information at a

local level. . . Each base design section works in an

environment (both external and internal) which is
different from other design sections. This fact gives
credence to the belief that productivity measurement
should be kept at the base level and not formalized

into a MAJCOM/USAF controlled program (14:78}.

Kaneda and Wallett found that at many bases there was
no data base for productivity measurement and concluded
that the best way to develop a data base might be by using
computers to record and analyze data (14).

Moss, Meister, and Ruschmann observed that,

An Air Force wide program to standardize design

manhour estimating procedures could present serious

problems. The apparent variability between bases
prohibits a set of all-encompassing rules. . . . Only
general guidelines may be acceptable. This would
allow each base to tailor the estimating procedures to

the particular circumstances at that base (22:66-67).

They recommended that, "a comprehensive data base can
be created to allow for future research into design
management" (22:70).

In a more recent thesis, Astin and Ruff concluded that
productivity measurement in a Civil Engineering Design
Section was possible and practical. They concluded that it
could be done using Constrained Factor Analysis (CFA); and

through the use of a CFA computer model to test their

theory, they were able to come up with what appears to be
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an acceptable methodology. After attempting to measure a
variety of inputs and outputs to the computer model, they
found that present technology would enable them to take the
following listed inputs and outputs and effectively measure
productivity in a practicable manner.

Inputs

1. Labor manhours
2. Labor costs

v

3. Years experience
4, Personnel skill level
Outputs

1. Total contract funds obligated
2. Estimated dollar amount of all projects designed
(complete and ready for contracting action)

3. Total O&M maintenance and repair project funds
obligated
4, Total number of projects designed (complete and

ready for contracting action)

5. One over total funds expensed on contract change
orders ([reciprocal of total funds expensed]

6. One over number of contract change orders
[reciprocal of number of change orders]

7. Total estimated dollar amount of in-house work
orders designed
8. Total estimated dollar amount of

architect-engineer packages prepared

9. Estimated dollar amount of MCP Project Books

10. Number of work orders reviewed and/or evaluated

11. Number of technical reviews accomplished on

designed projects (1:50-51)

Astin and Ruff used a computer at the University of
Texas at Austin, to run their model program. The program
was written in Fortran.(l1:46) Unfortunately that computer
capability is not presently available to the rest of the

Air Force, which makes further experimentation and useful

application impractical at present. Conceivably it could
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be transferred to the Air Force in the future. This is the
most promising attempt to measure productivity in a Base
Civil Engineering Design Section, that the authors have

found.

In 1983, while Chief of Design at Lowry Air Force

Base, one of the authors, Mr Miller, attempted to develop a

s L e

historical data base for productivity measurement by

h recording the number of hours worked on each design project
1 by each design discipline versus the number of hours

predicted as necessary to complete each project. This data

was needed to measure and predict one aspect of individual
and section productivity. Unfortunately, the organization
had no EDP capability available and had to postpone the
project because it could not afford the time required to
compile the necessary data manually. That effort was not
nearly as sophisticated as the thesis work discussed above,
but it would have been useful at a more primitive level of
analysis. The inability to complete such a basic analysis

points out the need for the EDP capabilities of WIMS to

help in developing a data base for analysis. If a design
chief could predict productivity using such a data base,

} his predictions would be more credible to his superiors.

F This would allow them to make more intelligent decisions in
} a large variety of situations, and would amount to using

WIMS as a DSS. WIMS should provide some of that

capability.
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Computer Aided Drafting and Design (CAD)

D.F. Sheldon lists the tasks involved in this aspect
of computer operations as follows: "CAD: design,
analysis, synthesis, perform calculations, draughting,
detail and assembly drawing, drawing updating and filing,
cataloguing, parts listing"” (26:173). He points out that
"the interactive graphics terminal (visual display unit)
linked to a computer can now replace the draughting machine
as a tool for producing working drawings" (26:174). "For a
CAD system of the mini-superminicomputer type, productivity
gains varying from 2 to 4:1 can be achieved after a four to
six month learning programme"” (26:179). Sheldon does not
discuss the possibility of using the same computer for
Computer Aided Drafting and Design, Electronic Data
Processing, Management Information Systems, or Decision
Support Systems.

Capt Roberts, in his AFIT thesis entitled Automated

Drafting and Design for the Base Civil Engineer., concluded

that
The best interactive graphics system for the BCE
would appear to be a turn-key system with all the
hardware and software in one package. . . . Depending
on the application, productivity increases can be
three hundred to fifteen hundred percent (25:45).
Capt Roberts made no mention of using the Computer
Aided Drafting and Design system in an Electronic Data

Processing, Decision Support System, or Management

Information System role.
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Lt McMullin said, "when WIMS was first conceptualized,
CAD could not be tied into WIMS and still meet budget
requirements. So, obtaining CAD systems for the Air Force
is now a totally separate issue from WIMS" (19).

When asked if he knew of any effort to tie other
computer activities to CAD, Capt Spillers said "We are
working an IGS, that is Innovative Graphics System, for
[input to the] POM [Program Objective Memorandum) for CAD.
As presently planned, CAD will include comprehensive
planning, and will integrate data processing, word
processing, and graphics" (27). He did not know of any
worthwhile written information on the subject. He
described a test program for the Air Training Command (ATC)
bases in the San Antonio area which will be the Air Force
pilot program for CAD. Capt Spillers said, "AFLC [Air
Force Logistics Command] has completed a feasibility study
at its bases and (it] proved that CAD was cost effective"
(27). Maj Beally speculates that an Air Force Civil
Engineering CAD system will not be funded until the time

frame of the 1988 to 1992 POM.

Summarz

The concepts of EDP and MIS are not new to the Air
Force. The WIMS will update EDP and provide a MIS for the
Base Civil Engineer. No DSS functions are planned for
WIMS at present but it is likely that some bases will

gravitate towards a DSS use of the WIMS computers after
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they obtain them. The WIMS will have the hardware to
support a DSS but no programs to do so.

It would be desirable to have WIMS function in a DSS
role for a variety of reasons. A DSS could be used to
assist individual designers on the designs of their
projects, to aid the design chief in management at his
level, to provide information to other managers at the same
level, and to keep higher level managers informed about
important aspects of projects in which they have interest.

There is a common desire to acquire a way to measure
Air Force Civil Engineering Design Section productivity.
No one has established a commonly accepted way to measure
that productivity, but it has been suggested that a
historical data base is necessary to use as a standard for
comparison. Astin and Ruff believe that the use of
Constrained Factor analysis is an effective and
comprehensive approach to measure design office
productivity, but the facilities to do it are not presently
available to the Base Civil Engineers. According to Mr.
Reed, the WIMS computer will be able to compile the data
that is needed for productivity measurement (24). Exactly
how far the people using the system can go to create
intelligent productivity measuring programs remains to be
seen.

It seems appropriate that each base develop its own

forms of Civil Engineering Design Section management.
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Because the Air Force has limited experience with DSS, it
is not reasonable to assume that each base will learn to
use WIMS effectively in that role. Guidance from a group
of experts might be appropriate. Further research into the
DSS capabilities of WIMS and the needs of its users 1is
needed. The DSS potential of WIMS is currently being
neglected in favor of higher priority aspects of system
acquisition.

The Air Force plans to start delivery of WIMS to bases
in July, 1986. The basic package will provide both EDP
and MIS capabilities. No DSS role has been planned.
The Air Force plans to obtain CAD after WIMS is

operational. CAD will include word processing and graphics

capabilities. The CAD concept is in a development stage.
Based on present plans, CAD will be compatible with WIMS.
It seems appropriate to delay further study of tying CAD
and WIMS together until the exact capabilities of each

system, as purchased for the Air Force, are known.
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III. METHODOLOGY

Review of Research Objectives

The objective of this research was to identify the
computer capabilities desired by the Chief of Design at an
Air Force base level Civil Engineering Organization for use
in carrying out his job responsibilities. The authors
anticipate that the results of this thesis may be used as
part of a subsequent thesis and/or for direct utilization
by persons actively developing computer systems for Civil

Engineering design sections.

Research Design

The research design involved several steps. First was
the identification of the population and the sample size
required. Next it was necessary to create a survey to
obtain data. This involved formulation of a presurvey;
conducting the presurvey; and finally revising the
presurvey based upon inputs from the presurvey respondents.
The last step of research was conducting the survey itself.

Population and Sample. The first step in the research

design was to contact the Manpower and Personnel Center
(MPC) to identify all design sections at CONUS Air Force
bases. The study was limited to CONUS bases because of the
academic time limitations faced by the authors. It was

determined that it would be feasible to sample the entire

B s il e

CONUS population of design sections.
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Survey Design. A mailed survey was selected over a

telephone survey because of practicality. The survey was
too extensive to fill out over the telephone. Questions

for the survey were generated from a detailed analysis of

the day to day management tasks performed by the Chief of
Engineering Design. Both of the authors have experience at
that job and were able to generate numerous ideas based
upon that experience. Conversations with such people as
Maj Timothy Beally and Capt Jeffrey Charles, from the AFIT
Civil Engineering School; with faculty members teaching the
AFIT Graduate Engineering Management Program; and with
fellow students in the program contributed more ideas and
helped refine and clarify the scope of the questionnaire.
The initial draft survey was rewritten several times to
condense information, simplify the 1logic, and make it easy
to answer. Ideas were grouped into general areas that were
directly related. An answer sheet that could be read
directly by a computer was rejected in favor of filling in
the answers directly on the questionnaire. The authors
wanted to make it easy to fill in answers in the hope that
more questionnaires would be returned instead of being
rejected by the respondents as too inconvenient to
complete.

Serious consideration was given to asking respondents
to rank order the various ideas expressed in the

questionnaire. That idea was rejected because it

27
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would make the questionnaire too difficult and time
consuming. Instead, respondents were asked to choose
between four levels of usefulness, ranging from "Very
Useful”™ to "Not Useful," with a 5th option of "No Opinion".
This rating system would allow-for prioritizing the ideas
based on the total number of responses in each level of
usefulness for each question. Relative priorities are
important to help establish the order in which to direct
limited resources towards the most useful computer
capabilities for the Chief of Design.

Two major categories of questions were developed on the
questionnaire. The first category dealt specifically with
desired computer capabilities for the Chief of Design.

This category of -juestions was broken into several
subgroups based upon similar tasks and purposes (see
Appendix B, questions 1 through 74). A second category of
guestions dealt with demographic data describing the
respondents (see Appendix B, questions 75 through 98). The
demographic questions enabled the authors to determine
groups of respondents which could be compared to one
another for differences of opinion with respect to the
first 74 questions. No specific groups were determined at
this stage of the thesis. It was theorized that
experimentation with different groups might point out
different responses for each group. Therefore a variety of

demographic questions were asked which would help define a
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variety of groups. In addition to the two major categories

i of questions, respondents were encouraged to write in their
} own comments and ideas and an additional "Remarks" sheet

was attached to the end of the questionnaire to make it

easy for the respondents to express themselves.

Presurvey- A presurvey was used to test the guestions
for the actual survey. The presurvey also included space
for remarks to ensure optimum input and freedom to comment.
Recipients of the presurvey were encouraged to add their

own individual ideas. The recipients were fellow students,

instructors at the School of Systems and Logistics, and
instructors and students at the School of Civil
Engineering. The criticisms and comments received from the
presurvey were used to develop the survey. After examining
the ideas and criticisms from the presurvey, it was decided
that the final survey should be broken into individually
numbered sections, each section being independently
numbered, so that the total number of questions would not
be clear and turn away respondents.

Survey. All CONUS Air Force bases were selected to
receive the survey. The survey included all items
determined to be valid through the presurvey. A copy of
the survey is included as Appendix B: Questionnaire. Both
the Chief of Engineering Design and his immediate
supervisor, the Chief of Engineering and Environmental

Planning at each CONUS base, were sent gquestionnaires.
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Data Collection

The results from the survey constituted the data
for this research. Of the 175 survey questionnaires sent
out, 105 were returned. The return rate was 60 percent.
Approximately 50 percent of those who responded wrote
comments expressing their opinions. Those comments are

listed in Appendix G: Questionnaire Remarks.

Data Analysis

A decision was made to analyze the data using the
Statistical Package for the Social Sciences (SPSS) on the
AFIT Harris computer. Items that were to be examined
included frequency of response, possible prioritization of
desired capabilities, and correlations and differences
between responses based upon groupings of respondents.

The grouping of respondents would be based upon such
demographic factors as base size, experience, and job
description. Two gquestionnaires were discarded because
they were filled out by persons to whom they were not
addressed and who did not have sufficient expertise to

give meaningful responses. One questionnaire was discarded
because the manner in which it was filled out was
illogical. Several surveys were returned unanswered. In
the end, 96 valid responses to the survey were received in

time to be used as data inputs for this thesis.
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I1V. Findings and Results

Computer Analysis

The data from the respondents was manually entered
into an SPSS "FREQUENCIES" program. The responses to the
first 74 questions, which addressed desired computer
capabilities, were analyzed for all respondents
collectively. Then "SELECT IF" statements were used in the
computer program to subdivide the respondents into eight
smaller groups and the program was executed for each group.
This resulted in an analysis of each of the desired
capabilities (questions 1 through 74), from the perspective
of a total of nine different categories of respondents.

The groups were defined as follows: (Note that the Groups
are not necessarily mutually exclusive.)

I. All respondents.

II. Chiefs of Engineering Design only.

II1I. Chiefs of Engineering and Environmental
Planning only.

Iv. Both Chiefs of Engineering Design and Chiefs of
Engineering and Environmental Planning

v. Only persons with three or more years
experience as a design engineer or architect.

VI. Only respondents with three or more years in
Alir Force Civil Engineering.

VII. Only Chiefs of Design with two or more years of
experience as the Chief of Design, and Chiefs
of Engineering and Environmental Planning with
three or more years of previous experience as
the Chief of Engineering Design.
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VIII. Only persons from bases with a population of
5600 or less.

IX. Only persons from bases with a population of
more than 5600.

The results of all the analyses were manually combined

to form Appendix C: Results Table. The values listed

concern questions 1 through 74 (Desired Computer :

- Capabilities) and consist of the cumulative percentages for

i; the respective question for that group.
i All of the demographic data from the questionnaires
f

(responses to questions 75 through 98) is presented in

Appendix F: Demographic Data.

Differences Between Responses

g There are no major differences between the responses
of the various groups. Direct comparisons can only be made
between Group II (Chiefs of Engineering Design only) and
Group III (Chief of Engineering and Environmental
Planning); and between Group VIII (base population 5600 or
less) and Group IX (base population more than 5600);
because they are the only groups that are mutually
exclusive. The differences between Group II and Group III
may be explained by looking at the related leadership
atmosphere and management position in the engineering
branch, whereas the difference between Group VIII and Group
IX may be explained by examining the impact of base size on
the Chief of Engineering Design's job.

Leadership Atmosphere Spectrum. Data collection in any
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organization can be a tedious, time consuming, and

expensive task. The purposes and intentions for collecting

data vary considerably =--- from "nice to know" to

"essential for day to day operations."” The leadership

T T

atmosphere in any organization has a significant influence

on the types of data collected and the uses for that data.

Fame ane 2

The leadership atmosphere can be viewed as being on a

spectrum between two extremes. At one extreme is the ideal
situation where appropriate authority is delegated to each
manager. Each manager in turn has the ability, resources,
and time necessary to accomplish the task in a timely and
intelligent manner. Minor emergencies and urgent projects
are assimilated into the management system and processed
effectively. Managers from levels above the immediate
organization (for example the squadron) do not levy
unreasonable requests upon the workers and the workers
perform their tasks in a calm management atmosphere with
only minor management by exception from managers above the
immediate organization.

The other extreme of the leadership atmosphere spectrum
will be referred to as the micromanagement situation. 1In
this situation, all the members of the organization are
bombarded with urgent emergency projects in somewhat
illogical fashions. The volume of work requested is beyond
the available ability, resource, and time constraints.

Priorities are constantly changing and work is not done in
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an effective manner. Managers at levels higher than the

immediate organization attempt to manage all levels of the
organization themselves. They regularly interrupt the work
schedules of all personnel. Little authority is delegated

to the lower level managers. The lower level managers are

mainly working as data collectors and reporters and have '
very little time left to work as managers. Most of their
time is spent letting others know what is happening as
opposed to making the right things happen. Upper level
managers perceive perfect reporting to be the most
important function of the lower level managers. The point
is that the micromanagement situation is extremely poor
management. Unfortunately, the micromanagement leadership
atmosphere exists to a degree in some organizations, and
Civil Engineering is no exception.
Some of the comments on the questionnaires indicate
tendencies toward one end or the other of the leadership
spectrum. Other managers with whom the authors have
discussed this idea agree. The need for some of the
desired computer capabilities depends upon the leadership
atmosphere at each specific base and even within each
specific squadron or engineering branch.
Naturally if a manager works in a leadership situation :
toward the ideal end of the spectrum, his desired computer

capabilities will gravitate toward managing his own office

o T

and will have much less emphasis on reporting to the higher
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levels of his chain of command. Of course, some reporting
is appropriate. Conversely, if a manager works in a
leadership situation towards the micromanagement end of the
spectrum, he will be more interested in computer
capabilities which readily allow him to communicate data up
his chain of command. All managers will need some of the
capabilities identified in this thesis to manage their
'offices. Only those managers who operate near the
micromanagement end of the spectrum would bother with other

capabilities and only because someone up their chain of

command directs them to report the information involved.

The leadership atmosphere at each base may have
contributed to the desire for some computer capabilities.
If so, the capabilities desired by all bases would appear
higher on the priority lists than those that are mainly
desired at bases where the leadership atmosphere needs
improvement.

Management Position. Of all respondents, 91.2%

were either the Chief of Engineering Design or the Chief
Engineer/Chief of Engineering and Environmental Planning.
The need for some of the desired capabilities depends upon
which of these two main job categories the respondents work
in. There may be a tendency for the Chiefs of Design to
place more emphasis on computer capabilities that enable
better management of their Design Section and to place less

importance on those capabilities that are oriented towards
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reporting to their superiors. Conversely, as the

supervisor of the Chief of Design, the Chief Engineer is
interested in managing the Chief of Design as well as the
rest of the Engineering Branch, and he is one step higher

on the chain of command. This may slant his preferences

more towards reporting capabilities for the branch with
less emphasis on first line supervision capabilities for
? the Chief of Design. Of the 47 Chief Engineers who

responded to the questionnaire, 66.7 percent have also

worked as the Chief of Engineering Design. Based on total
experience, they may have a more complete understanding of
what a data management system needs to do. Also consider
that the Chief of Design should be highly xnowledgeable
about most of the needs of his branch. His responses
should tend to reflect a concern for interacting with them
as well as with the rest of the squadron and his chain of
command. Some of the remarks listed in Appendix G reflect
such a concern. Upon examination of the responses for the
two groups, there is a strong tendency for them to agree.
It may be that the two Groups recognize the need for and
agree upon most desired capabilities because of their
common goals and that the differences between them can be
largely explained directly by their different positions in
the reporting hierarchy.

Base Size. Base population has a direct impact upon

the Engineering Design Section. Some possible impacts are
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the number of projects in design and the size of the design

section. The larger the base, the larger one would expect
to see the numbers of projects and of designers. This
increase in the number of projects and number of designers
will further complicate the Chief of Design's job,
primarily by increasing his work load and the number of

items that he has to keep track of. This may explain the

differences between the responses from bases with
populations of 5600 or less (Group VIII) and those with
populations larger than 5600 (Group IX), as shown in

Appendix C: Results Table.

Priorities

In order to provide some meaningful interpretation of
these results, Appendices D and E were prepared. Appendix
D: Priorities by "Very Useful," is a priority listing based
upon that response received from Group I, which is all
respondents collectively. Appendix E: Priorities by "Very
Useful" plus "Moderately Useful,” is a priority listing
based upon those responses and is also from Group I. These
priority lists only contain the 74 computer capabilities
that were evaluated by the questionnaire respondents. The
additional computer capabilities that were suggested by the
respondents in the remarks section of the questionnaire
have been included at the end of Appendix D, but they were
not included in the priority lists.

These priority listings were developed to provide a
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means to focus resources in the development of the computer
capabilities. The differences in preferences should be a
consideration in determining a relative acquisition
priority. The capabilities should generally be developed
starting with number 1 and proceeding down the priority
list.

Two different priority lists were developed because it
is not clear which method was best to use in the
prioritization. The authors prefer the list contained in
Appendix E: Priorities by "Very Useful" plus "Moderately
Useful", because they think that a capability that is rated
as either "Very Useful" or "Moderately Useful" should
definitely be developed. They also feel that if a
significant number of respondents desire a particular
capability, then an effort should be made to provide that
capability to the work force.

The two lowest priority l1tems on both lists (Appendix
D, and Appendix E) are Question 40, Leave computation, and
Question 73, Modem for Home Use. With respect to Leave
Computation, 68.4 percent of all respondents said that it
would be at least "Slightly Useful", 33.7 percent said it
would be at least "Moderately Useful", and 22.1 percent
said it would be "Very Useful". With respect to a Modem
for Home Use, 62.1 percent of all respondents said that it
would be at least "Slightly Useful", 36,8 percent said that

it would be at least "Moderately Useful”, and 21.1 percent
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said that it would be "Very Useful". Over 60 percent of
all respondents found these lowest rated items to be in one
of the "Useful" categories. This suggests that even the
lowest rated capabilities examined in this thesis should be
provided to the people in the field.

In writing the software programs to provide the
desired capabilities toward the top of the lists, the
computer programmers are likely to find that with very
little additional work or cost they can provide some of the
other desired capabilities that fall toward the low ends of
the lists. 1In other words, once a program has been written
and the essential data has been entered to support it,
entering just a little more data and/or writing just a few
more lines of code may provide some lower rated
capabilities at little cost. This should be taken into
consideration when addressing each questionnaire grouping

of capabilities during program development.

Comments About Respondents' Remarks

All of the comments received with returned
questionnaires have been compiled as Appendix G. The
respondents suggested some new ideas and capabilities,
which should be given serious attention. Some of them are
obviously desirable, but they were not included in the
overall priority lists because selecting priorities for
them would be arbitrary. The additional capabilities

suggested by the respondents have been listed at the end of
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Appendix D. There were several comments received
concerning the idea that data collection and input will be
a time consuming job. In addition, human nature should be
considered. Managers will want certain data to measure the
performance of their people. This is true at all levels.
If the managers imply that the data will eventually be used
as a hammer to punish their employees for less than perfect
performance, then the employees will be likely to resist
giving data inputs to the system and may distort data in
their own favor where possible. Several of the remarks in
Appendix G show a concern for obtaining cooperation from
employees in obtaining data. Management needs to consider
these human factors because they will most likely affect
employee morale and the validity of outputs from the
computer system.

Some respondents feel that entering manhour data into
the computer will be inconvenient and not worth the effort.
However, this same information is already being entered
into the BEAMS computer to provide information for pay and
leave computations. The data is already there and waiting
to be used for any appropriate purpose.

With a good data base management system, much of the
data that would be useful to the entire Civil Engineering
Squadron would only have to be entered into the computer

once, by the most appropriate office, and then the data

would be automatically available for use by the entire
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Squadron. Ideally this will result in less manual data
processing and less confusion and mistakes than presently
occur, and it will free up more time for managers to do
other management chores. The idea is to make the computer

do the work!
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. V. Conclusions and Recommendations

Conclusions

Development of computer support for direct management

applications in an Air Force Base Level Civil Engineering

v v

Design Section is needed. Until now, a comprehensive list
of the desired computer capabilities for such management
support had not been developed from the viewpoint of a

Chief of Design. This research effort is a step forward in

TV Y

the Air Force effort to provide modern computerized

management tools to Base Civil Engineers.

Discussion of Research Objectives

The objectives of this research were, 1) to determine
what computer capabilities are required in order for the
Chief of Design to do his job, 2) to determine which of
these capabilities are the most desirable, and 3) to

determine if there 1s any specialized subgroup of desired

e om o an o e o o

capabilities based upon such factors as base size,
experience, Job description, or similar category. In other

words, what computer capabilities should be considered in

WP

determining where to focus computer resources and what is
the importance of each? The ultimate goal is for this

information to be incorporated into the design of computer

S T————"

systems for Civil Engineering.
The priority listings of desired computer capabilities

in Appendices D and E constitute the accomplishment of the
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first two objectives. However the reader snould examine
the remarks from the respondents contained in Appendix G
and temper his judgement of those priorities in light of
the remarks. With respect to the third objective, it was
found that there are no large differences between desired
capabilities based upon any factors the authors were able
to analyze. Appendix C: Results Table, presents a
comparison of nine different groupings of the respondents.
Chapter 1V, Findings and Results, suggests reasons for the
slight differences of opinions found. The research
objectives have been accomplished. Copies of this study

will be provided to those who will implement its results.

Recommendations

Interviews. Subsequent researchers should conduct
interviews with some of the respondents to establish if the
respondents are in agreement with the priority listings
established by this thesis. The research should also
address the respondent's opinions about the additional
capabilities suggested in the remarks section of the
questionnaire,

Leadership. Further research is needed to determine
ways in which present management functions can be
streamlined and to search for a better way for the Civil
Engineers to interact with the rest of a base.

Earlier in this study it was proposed that a

leadership atmosphere at a particular base may affect the
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perceived need for certain computer capabilities. This
concept should be studied with several objectives in mind.
First, to determine if it is valid. Then, to see if a
methodology can be developed to improve the leadership
atmosphere from tendencies toward the micromanagement end
of the spectrum to the ideal situation end of the spectrum.
In other words, looking both within and external to Civil
Engineering, exactly what leadership problems exist and how
can management be improved? Is it intelligent and in the
best interest of the Air Force to always say "Yes" to any
request from above? What can be done to minimize data
collection for meaningless reporting? How useful is each
report that is created? Would other management techniques
be better, and if so, what are they and how can the Air
Force transitior to their use?

The goals of this research should be to eliminate
inefficient reporting and to work smarter. Having the
computer give an answer to a trivial question may not be as
smart as finding a way to prevent the question from being
asked in the first place.

Human Factors. There may be a variety of problems

associated with the human aspects of implementing computers
in Civil Engineering organizations. Earlier, it was
pointed out that there may be a reluctance by some people
to enter data into a computer system if that data could

later be used to criticize them. Also, some people believe
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that collecting and entering data will be too time
consuming. Unless the people collecting and entering data
see positive managerial feedback and a clear benefit to
themselves and to their organization, they may not care
about the timeliness or accuracy of the data.

Human factors, such as the ones discussed above, should
be considered in developing computer software and in
implementing computer systems at each base. Further
research is needed to identify as many human factors as
possible prior to implementing management information
systems in Civil Engineering organizations. The main goal
of the research should be to suggest practical ways to
avoid anticipated problems and to encourage positive
attitudes about implementing and working with computer
systems.

Interim Measures. The Air Force plans to develop and

procure WIMS for each base level Civil Engineering
organization. WIMS will be a giant step forward for the
entire organization and it will specifically address the
needs of the Chief of Design. However, WIMS will not be
purchased until the spring of 1986 and some bases are not
scheduled to receive it until 1989. Thus, some bases will
not have this improvement in their computer capabilities
for several years. Contracting problems could extend these
delivery dates even further. Somehow, prior to the

implementation of WIMS at all bases, Civil Engineering
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leadership should make an effort to providé the bases
scheduled to receive WIMS last with some of the more
important capabilities required by the Chief of Design.
Perhaps, concurrent with the development of WIMS software,
the Air Force could develop abbreviated software packages
for use by those design sections which already possess
desktop computers. Also, when WIMS is implemented at the
first bases, the Air Force could take any existing desktop-
computers from those bases and give them to the bases that
are lower on the WIMS delivery list.

Other Managers. The Chief of Engineering Design is

only one of several managers in the Engineering Branch of
Base Civil Engineering. Although this study did address
the Design Section and the Site Development/Drafting
Section together, and although it did solicit input from
the Chief Engineer/Chief of Engineering and Environmental
Planning, it did not address the Engineering Branch as a
whole. Thus, the other sections in the branch =-=-- the
Environmental Planning Section, the Construction Management
Section, and the Real Estate Section --- were not directly
considered in the research. The authors recommend that
further research address the computer needs of these
sections. In addition, future researchers should consider
the computer needs of the remainder of the Civil
Engineering Squadron and higher levels of the Air Force

hierarchy.

46

.............................
...............
-------------------

.......

.........




Ml e B ool an Aa 2 s " w
- Pl At v Lw N IRl R d ‘l!_.l!!"l!l.ll_l"l"”w,._'._“___‘.‘___'_'_" T S N P S ey "T

Appendix A: Panel Members

Panel of AFIT School of Systems and Logistics
Faculty
? NAME/RANK , POSITION

James D. Meadows, GM-13 Professor of Computer
Systems Analysis

Panel of AFIT School of Civil Engineering
Faculty
NAME/RANK POSITION

Jeffrey R. Charles, Captain Course Director, Dept
of Management Applications

Timothy N. Beally, Major Course Director, Dept
of Management Applications
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Appendix B: Questionnaire

The questionnaire that follows is similar to the one
mailed to the respondents except that the questions have
been renumbered in consecutive order for ease of cross

reference within the rest of the thesis. The computer

capabilities are covered by questions 1 through 74.
Questions 75 through 98 were used to obtain demographic

information so that the respondgnts could be divided into

subgroups for analysis and comparison.
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Applications of a Computer System for the Chief of Design

’ For the following questions, assume that you and other

_ CE Squadron managers have a management computer system
which includes your own desk top terminal, a conveniently

A located printer, and connections to all other terminals in

¥ the CE Squadron. Also assume that each major office in the

Squadron has a similar setup.

The following questions are related to capabilities
that the computer system might have. Please select a
response from the Answer Scale List (shown below) that most
nearly describes your opinion of the utility of the feature
described as it affects the job of the Chief of Engineering
Design. Please place the number corresponding to your
response in the space preceding the question.

I1f you have any comments (pro, con, or otherwise) that
you think are pertinent concerning any of the ideas
expressed below and if you have any other ideas about the
desired capabilities of a management computer system for an
engineering design office, please write them down in the
remarks section at the end of this questionnaire. They
will be greatly appreciated. Please place all answers
directly on this questionnaire.

- D e — - G - I D . D S, S D - - S g G T D - I D S G S - = —

1. Very useful

2. Moderately useful
3. Slightly useful
4, Not useful

5. No opinion

I. PERSONAL MANAGEMENT

How useful would it be to have the following capabilities?

1. Capability to utilize a thirteen Month Calendar
of events showing your own items of interest
by day, month or year as appropriate
(including such things as important memos,
meetings,and deadlines).

2. Capability to transmit electronic mail (ability
to send messages via the Squadron computer
system to other people on the system, which
they can either read immediately, if they are
on the system, or which they can read when
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they turn on their part of the system; with
the ability for them to reply to you in a
like manner).
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Answer Scale List:

1. Very useful

2. Moderately useful
3. Slightly useful
4. Not useful

5. No Opinion

P - - - —— - - —— - ——— - — - - P T - - — - -

II. DESIGN SCHEDULE AND DERIVATIVES

How useful would it be to have the following capabilities?

Capability to contain the Design Schedule and its
derivatives including the following things:

3. project number
"4, project name
5. project priority versus all other projects
6. EEIC/funds type
7. date of 1391 completion
8. 1391 cost estimates showing Minor Construction

(MC) , Maintenance (M), Repair (R), & total

9. current working estimates by designer showing
MC, M, R and total

10. percent design complete

11. estimated design completion date

12. estimated hours to complete design for each
engineering discipline

13. estimated drafting hours required to complete the
project

14. name of principal engineer/architect

15. names of all engineers/architects involved in the
project

le6. name of A&E if applicable

17. key milestone dates of the A&E contract if
applicable

18, name, office symbol, and phone number of the key
person in the using agency

19. general notes and comments about each project

In addition to the previous assumptions, for all of
the following questions also assume that all input data
relevant to the calculations is in the computer.
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Answer Scale List:

Very useful
Moderately useful
Slightly useful
Not useful

No opinion

VM wh e
[ 4 .

Capability of the system to perform the following
functions:

20. calculation of number of projects that can be
completed with available manhours by a
certain date

21, calculation of effects of one or more designers
working overtime on a specific project's
completion date

22. calculation of effects of introducing new
projects on completion of other projects
23. calculation of effects of incorrect initial

design time estimates, changes of scope, or
other reasons for project delays or
accelerations on specific projects and the
overall schedule

24. calculation of effects of shuffling the relative
priorities of projects on project completion
dates: straight recalculation of completion
dates without concern for inefficiencies
generated

25. calculation of effects of losing key personnel on
total number of projects that can be
completed by a certain date (both permanent
and temporary loss)

26. calculation of effects of indirect labor (for
example: sick leave, TDY, etc.) versus
total manhours available and project
completion dates

27. all calculations to be made both on the basis of
total manhours available by discipline and
also if desired by specific people against
specific projects

28. automatic listing of projects by any of the
following:

overall priority

EEIC/funding category priority
individual designer priority
design discipline priority

51




Answer Scale List:

1. Very useful

2. Moderately useful
3. Slightly useful
4. Not useful

5. No opinion

29. selective listing of special interest projects
and selective data on each of these for
briefings etc.

30. selective listing of projects and selected data
on those projects by using agency key
personnel name and/or office symbol

31. listing of selective data on all projects or any
EEIC grouping of projects or any similar
selected group of projects for briefings
etc.

32. calculation of percentage completion of the
overall schedule for a given time period
(for example by quarter of the fiscal year)
and the same by subgrouping such as EEIC;
all compared to scheduled percentage
completion or similar goals and then graphed
for easy analysis

33. print any data on viewgraph slide format directly

or indirectly

D D D - D NS > D D T D —— D T —— D W CE WS . = S G e - =

III. TOTAL WORK SCHEDULE AND DERIVATIVES

Capability of the system to contain the following
information on each person in the design section in the
area of Personnel Management:

34. individual project assignments and tasks by
priority with the capability to update by
interaction with individual on basis of
accomplishment of tasks and his
recommendations as to what should be done
next in conjunction with approval of chief
of design

52
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Answer Scale List:

1. Very useful

2. Moderately useful
3. Slightly useful
4. Not useful

5. No opinion

35. record of training and schools attended

additional duties

committee memberships and similar activities

individual listing of scheduled leave, TDY,
training, schools, and similar absences from
the section

39. individual listing of significant calendar events

such as meetings, A&E boards, etc.

Capability of the system to take the input from daily
time sheets and use this information to accomplish Manhour
accounting for the following purposes:

40. for pay and leave computations (including
automatic calculation of leave entitlement
versus leave taken, use or lose calculation,
and similar records)

41. for record of overtime

42. for productivity measurement (individually and
collectively)

43, for histo.ical records to aid in future time

estimating, predicting productivity, need
for overtime and similar uses

44, by specific person vs total time worked on
specific projects and specific assigned
tasks

45, by specific project vs original estimates

46, for use in updating the design schedule and the

total work schedule by automatic
recalculation of estimated completion dates
based on time spent on a project vs time
estimated

47. to include scheduling of leave, TDY's, schools,
training, military exercises and other
activities causing absence of personnel from
the design section

48. with automatic calculation of the effects
of the absences listed in the question
above on total manhour availability and
individual designer availability vs work
schedule projects and task completion and
with these absences further reflected in the
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design schedule

. Very useful

. Moderately useful
Slightly useful
Not useful

. No opinion

49, with all this automatically shown on a calendar
of events that can be easily called up and
which takes into account holidays and
similar events in calculating all manpower
projections.

50. All manpower projections to be based on actual
calendar, considering holidays, and lengths
of months, and not on theoretical 30 day
months.

51. All this to directly be input to the total work
schedule and design schedule

Capability of the system to assist in Work Request
Management by having the following abilities with respect
to work requests in the design section:

52. ability to retrieve by work request number
53. ability to retrieve by facility number
54. ability to retrieve along with all other projects

in the design section by key using agency
personnel name

55. ability to list work requests and selected data
about each by name of person in charge of
them in the design office

Ability to store the following information on each
work request that is in the design section:

56. person in charge of each work request

57. estimated time required to complete the work
request

58. priority relative to all other work in the office

59. priority relative to all other work for that
person

60. estimated completion date

61. _ _ general comments about it
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Answer Scale List:

1. Very useful

2. Moderately useful
3. Slightly useful
4. Not useful

5. No opinion

IV. ARCHITECTURAL ENGINEERING FIRM MANAGEMENT

Capability of the system to assist in A&E Management
by containing the following information:

62. A&E board dates & members in A&E selection
process
63. listing of all projects assigned to a specific

A&E and all information about each project
from the design schedule

64. reminders of scheduled due dates and actual
accomplishment dates for all A&E submittals
and government reviews

65. percent of projects completed vs scheduled to be
complete
66. general notes on A&E performance

V. MCP MANAGEMENT

Capability to assist in MCP Management by storing the
following information:

67. information on each project similar to the
information contained in the design
schedule, including names and phone numbers
of key personnel from the Corps, the using
agencies, and any A&E firms involved with a
schedule of significant milestones
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Answer Scale List:

1. Very useful

2. Moderately useful
3. Slightly useful
4. Not useful

5. No opinion

VI. DRAFTING SECTION MANAGEMENT

Capability to assist in Drafting Section Management by
containing the following information:
68. overall drafting section work priorities
69. records of drawing updates
date received information about
date scheduled
date accomplished
70. supplies for the engineering branch
date received information about and
requestor
date ordered
date received
an overall supply tracking system
71. site surveys
date received information about requirement
date scheduled
date completed
72. digging permits
date requested
date completed

Gy e . —— P —— - S —— - — . D - n . Y — - - T = —————

VII. TELEPHONE MODEM

Need for a telephone line computer connection to
another computer (a modem) :

73. capability to use it to work from home with your
own personal computer
74. capability to use it to connect to contract

computer services such as a master
specification file or similar service if the
service were available? If you know of any
such service that you would like to use,
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would you please identify it in the remarks
section that follows.

VIII. DEMOGRAPHIC INFORMATION

For the following questions, please circle the letter
that corresponds to your desired answer.

75. What is your age in years?

a. 21-25 c. 31-35 e. 41-45
b. 26-30 d. 36-40 f. 46 & above

76. What is your engineering discipline?

a. Architect

b. Civil

c. Mechanical

d. Electrical

e. Other, please specify .

77. What 1s your highest education level?
a. B.S. Degree c. Master's Degree
b. B.S. + some graduate work d. Master's +

78. What is your present job title?
a. Chief of Engineering Design

b. Chief of Engineering and Environmental
c. Other, please specify .

79. How long have you worked in your present job (to the
nearest year)?

a. 0-1 c. 4-5
b. 2-3 d. more than 5 years
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80. Answer this question only if you are not presently the
Chief of Engineering Design. In the past, how long did you
work as a Chieft of Design?

a. no time worked d. 3 but less than 5 years
b. less than 1 year e. 5 or more years
c. 1 but less than 3 years

8l1. How long have you worked as a design engineer cr

architect?
a. no time worked d. 3 but less than 5 years
b. less than 1 year e. 5 or more years

c. 1 but less than 3 years
82. How long have you worked as a design engineer or
architect for the Air Force?

a. no time worked d. 3 but less than 5 years

b. less than 1 year e. 5 or more years
c. 1 but less than 3 years

83. How long have you worked in Air Force Civil

Engineering?
a. no time worked d. 3 but less than 5 years
b. less than 1 year e. 5 or more years

c. 1 but less than 3 years

84. How long have you worked for your current Major Air
Command?

a. no time worked
b. less than 1 year
c. 1 but less than 3 years

but less than 5 years
Oor more years

o Q
wn W

85. What Major Air Command do you work for?

please fill in

86. Approximately how many people (total military and
civilian) work in your sgquadron?

please fill in .
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87. Approximately how many people (total military and
civilian) work on your base?

YT

| please fill in .

How many people (including technicians) do you have working
in each of the following disciplines in your design
section? (please fill in)

LERER SR AR AR o s g

88. Architecture 91. Electrical
89. Civil 92. Drafting
90. Mechanical 93. Other

] 94. In the design section, do you have a lead engineer or
architect who is both formally in charge of each discipline
and who writes evaluation reports on the others in his
discipline?

a. yes b. no
95. Have you ever had any familiarization (or orientation)
on the Work Information Management System (WIMS)?

a. yes b. no
96. Do you routinely use a desk top computer system either
at work or at home?

a. yes b. no
97. 1If the answer to the above question was yes, where do
you use it? If the answer was no, skip this question.

a. work b. home c. both

98. Have you ever worked with a Management Information
System or Decision Support System? If you do not
understand these terms, please answer no to this question.

a. yes b. no
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REMARKS:

Please write any comments and ideas that you feel would
contribute to the development of a computer management
system for use by the Chief of Engineering Design.
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Appendix C: Results Table

The tables which follow contain a summation of the

data obtained from statistical analyses of the
questionnaire responses. The values in the tables are the
cumulative percentages for the responses for the respective
ques*tion for that group.

I.

II.

III.

Iv.

VI.

VII.

VIII.

IX.

The groups are defined as follows:

All respondents.
Chiefs of Engineering Design only.

Chiefs of Engineering and Environmental
Planning only.

Both Chiefs of Engineering Design and Chiefs of
Engineering and Environmental Planning

Only persons with three or more years experience as
a design engineer or architect.

Only respondents with three or more years in Air
Force Civil Engineering.

Only Chiefs of Design with two or more years of
experience as the Chief of Design, and Chiefs of
Engineering and Environmental Planning with three or
more years of previous experience as the Chief of
Engineering Design.

Only persons from bases with a population of 5600 or
less.

Only persons from bases with a population of more
than 5600.

The five possible responses, with the corresponding

definitions, for each question are as follows:

Response Definition
1 Very Useful
2 Moderately Useful
3 Slightly Useful
4 Not Useful
5 No Opinion
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SUMMARY OF RESPONSES FOR ALL GROUPS

Q R (cumulative adjusted percentages)

U E

E S

S P

T o

1 N GROUP

o S

N E I 11 III Iv v 29 VII VIII IX

Q1 13 Month Calendar
1 46.8 38.5 46.8 43.0 46.8 46.8 37.8 51.1 42.6
2 75.5 76.9 72.3 74.4 75.5 75.5 73.3 78.7 72.3
3 94.7 94.9 95.7 95.3 94.7 94.7 93.3 93.6 95.7
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

Q2 Electronic Mail
1 42.6 25.6 53.2 40.7 42.6 42.6 40.0 36.2 48.9
2 73.4 66.7 78.7 73.3 73.4 73.4 71.1 68.1 78.7
3 93.6 92.3 95.7 94.2 93.6 93.6 95.6 93.6 93.6
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

Q3 Project Number

95.7 97.4 93.5 95.3 95.7 95.7 97.8 100.0 91.5
98.9 97.4 100.0 98.8 98.9 98.9 97.8 97.9
100.0 100.0 100.0 100.0 100.0 100.0 100.0

N W

Q4 Project Name

95.7 97.4 93.5 95.3 95.7 95.7 97.8 100.0 91.5
98.9 97.4 100.0 98.8 98.9 98.9 97.8 97.9
100.0 100.0 100.0 100.0 100.0 100.0 100.0

UL N =

Q5 Project Overall Priority

85.1 87.2 84.8 85.9 85.1 85.1 93.3 89.4 80.9
96.8 94.9 97.8 96.5 96.8 96.8 95.6 100.0 93.6
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

N W
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Q6 EEIC Funds Type

78.7 76.9 82.6 80.0 78.7 78.7 86.7 83.0 74.5
92.6 92.3 93.5 92.9 92.6 92.6 95.6 97.9 87.2
98.9 100.0 100.0 100.0 98.9 98.9 100.0 100.0 97.9
100.0 100.0 100.0 100.0

! WwN =

Q7 Date of 1391 Completion

1 52,1 38.5 60.9 50.6 52.1 52.1 51.1 53.2 51.1
2 75.5 64.1 82.6 74.1 75.5 75.5 71.1 78.7 72.3
3 96.8 92.3 100.0 96.5 96.8 96.8 97.8 100.0 93.6
4 98.9 97.4 98.8 98.9 98.9 100.0 97.9
5 100.0 100.0 100.0 100.0 100.0 100.0
' Q8 1391 Cost Estimates

1 72,3 69.2 73.9 71.8 72.3 72.3 73.3 76.6 68.1
2 95.7 94.9 95.7 95.3 95.7 95.7 95.6 97.9 93.6
3 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
4
5

Q9 Current Working Cost Estimates
1 79.8 79.5 80.4 80.0 79.8 79.8 77.8 83.0 76.6
2 92.6 87.2 95.7 91.8 92.6 92.6 88.9 91.5 93.6
3 96.8 94.9 97.8 96.5 96.8 96.8 95.6 95.7 97.9
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

Q10 Percent Design Complete
1 88.3 92.3 84.8 88.2 88.3 88.3 86.7 95.7 80.9
2 98.9 97.4 100.0 98.8 98.9 98.9 97.8 100.0 97.9
3 100.0 100.0 100.0 100.0 100.0 100.0 100.0
4
5

Q11 Estimated Design Completion Date
1 86.2 89.7 87.0 88.2 86.2 86.2 86.7 89.4 83.0
2 95.7 94.9 95.7 95.3 95.7 95.7 93.3 97.9 93.6
3 98.9 97.4 100.0 98.8 98.9 98.9 97.8 97.9 100.0
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
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Est. Hrs. to
50.0 " 46.2
80.9 82.1
94.7 97.4

Est. of Drafting Hrs.

44.7 41.0
75.5 71.8
87.2 87.2

Name of Project Arch.

mr wovoovI
Comp. by Discipline
56.5 51.8 50.0 50.0
82.6 82.4 80.9 80.9
93.5 95.3 94.7 94.7
100.0 100.0 100.0 100.0 100.0 100.0
to Comp.
47.8 44.7 44.7 44.7
g2.6 77.6 75.5 75.5
89.1 88.2 87.2 87.:z
100.0 100.0 100.0 100.0 100.0 100.0
or Engr.
84.0 89.7 82.6 85.9 84.0 84.0
93.6 97.4 93.5 95.3 93.6 93.6
100.0 100.0 100.0 100.0 100.0 100.0
Names of all Archs. and Engrs.
46.2 46.2 47.7 47.0 46.7 46.7
79.3 82.1 77.3 79.5 79.3 79.3
92.4 94.9 90.9 92.8 92.4 92.4
100.0 100.0

Name of A&E

67.0 66.7
84.0 87.2
97.9 94.9
100.0 100.0

100.0 100.0 100.0 100.0

if Applicable

67.4 67.1
82.6 84.7
100.0 97.6

67.0
84.0
97.9

67.0
84.0
97.9

100.0 100.0 100.0

AsE Milestone Dates if Applicable

78.7
91.5

82.1
89.7

76.1
91.3

78.8
90.6

78.7
91.5

78.7
91.5

53.3
82.2
97.8
100.0

46.7
77.8
93.3
100.0

86.7
95.6
100.0

43.2
75.0
86.4
100.0

62.2
82.2
95.6
100.0

75.6
86.7

100.0 100.0 100.0 100.0 100.0 100.0 100.0
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VIII

48.9
85.1
95.7
100.0

42.6
80.9
91.5
100.0

91.5
97.9
100.0

45.7
76.1
89.1
100.0

72.3
87.2
100.0

78.7
93.6
100.0

51.1
76.6
93.6
100.0

46.8
70.2
83.0
100.0

76.6
89.4
100.0

47.8
82.6
95.7
100.0

61.7
80.9
95.7
100.0

78.7
89.4
100.0
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Q18 Using Agency Point of Contact
1 59.6 48.7 65.2 57.6 59.6 59.6 57.8 57.4 61.7
2 83.0 82.1 80.4 81.2 83.0 83.0 80.0 87.2 78.7
3 95.7 89.7 100.0 95.3 95.7 95.7 95.6 95.7 095.7
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

Q19 General Notes About the Project
1 51.1 48.7 54.3 51.8 51.1 S51.1 44.4 53.2 48.9
2 83.0 82.1 80.4 81.2 83.0 83.0 82.2 83.0 83.0
3 97.9 94.9 100.0 97.6 97.9 97.9 95.6 100.0 95.7
4 97.9 94.9 97.6 97.9 97.9 95.6 95.7
5 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Q20 Calc. of Projects Complete
1 61.7 61.5 63.0 62.4 61.7 61.7 57.8 61.7 61.7
2 81.9 79.5 84.8 82.4 81.9 81.9 82.2 189.4 74.5
3 91.5 92.3 91.3 91.8 91.5 91.5 91.1 93.6 89.4
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

021 Calc. of overtime on Comp. Date
1 50.5 45.0 56.5 51.2 50.5 50.5 51.1 47.9 53.2
2 73.7 72.5 78.3 75.6 73.7 73.7 71.1 79.2 68.1
3 87.4 82.5 91.3 87.2 87.4 87.4 86.7 89.6 85.1
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

022 Effects of Introducing New Projects
1 68.4 65.0 71.7 68.6 68.4 68.4 68.9 64.6 72.3
2 84.2 80.0 89.1 84.9 B84.2 84.2 82.2 89.6 78.7
3 93.7 92.5 95.7 94.2 93.7 93.7 93.3 95.8 91.5
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

Q23 Effects of Project Delays

52.1 51.3 52.2 51.8 52.1 52.1 48.9 52.1 52.2
79.8 76.9 82.6 80.0 79.8 79.8 80.0 87.5 71.7
92.6 92.3 93.5 92.9 92.6 92.6 95.6 95.8 89.1
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Q24 Effects of Shuffling Priorities
1 60.0 55.0 65.2 60.5 60.0 60.0 55.6 62.5 57.4
2 80.0 77.5 82.6 80.2 80.0 80.0 80.0 89.6 70.2
3 91.6 92.5 91.3 91.9 91.6 91.6 95.6 95.8 87.2
4 98.9 100.0 97.8 98.8 98.9 98.9 100.0 100.0 97.9
5 100.0 100.0 100.0 100.0 100.0 100.0
Q25 Effects of Losing Key People ’

58.9 50.0 67.4 59.3 58.9 58.9 57.8 62.5 55.3
83.2 80.0 87.0 83.7 83.2 83.2 84.4 87.5 78.7
95.8 97.5 95.7 96.5 95.8 95.8 97.8 97.9 93.6
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Ui o

Q26 Effects of Leave, TDY, etc.
1 47.4 47.5 47.8 47.7 47.4 47.4 46.7 47.9 46.8
2 82.1 80.0 84.8 82.6 82.1 82.1 82.2 87.5 76.6
3 90.5 92.5 89.1 90.7 90.5 90.5 91.1 91.7 89.4
4 98.9 100.0 97.8 98.8 98.9 98.9 100.0 100.0 97.9
5 100.0 100.0 100.0 100.0 100.0 100.0
Q27 Hrs. Breakdown by Discipline
1 53.7 45.0 63.0 54.7 53.7 53.7 55.6 50.0 57.4
2 74.7 72.5 78.3 75.6 74.7 74.7 77.8 83.3 66.0
3 90.5 92.5 89.1 90.7 90.5 90.5 93.3 91.7 89.4
4 97.9 100.0 95.7 97.7 97.9 97.9 97.8 97.9 97.9
5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Q28 Priorities by Various Categories

1 81.1 77.5 87.0 82.6 81l.1 81.1 80.0 77.1 85.1
2 95.8 92.5 97.8 95.3 95.8 95.8 95.6 97.9 93.6
3 98.9 100.0 97.8 98.8 98.9 98.9 100.0 100.0 97.9
4 98.9 97.8 98.8 98.9 98.9 97.9
5 100.0 100.0 100.0 100.0 100.0 100.0

029 Selective Listings of Data

69.5 62.5 76.1 69.8 69.5 69.5 68.9 68.8 70.2
88.4 85.0 89.1 87.2 88.4 88.4 86.7 87.5 89.4
97.9 95.0 100.0 97.7 97.9 97.9 95.6 97.9 97.9
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

U W
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Selective Listings by Agency
40.0 27.5 47.8 38.4 40.0 40.0
69.5 60.0 71.7 66.3 69.5 69.5
92.6 87.5 95.7 91.9 92.6 92.6
100.0 100.0 100.0 100.0 100.0 100.0
Data on Select Group of Projects
57.9 47.5 65.2 57.0 57.9 57.9
82.1 72.5 87.0 80.2 82.1 82.1
97.9 95.0 100.0 97.7 97.9 97.9
100.0 100.0 100.0 100.0 100.0
Calc. of % Complete by a Date
63.2 60.0 71.7 66.3 63.2 63.2
g81.1 77.5 84.8 81.4 81.1 81.1
95.8 95.0 97.8 96.5 95.8 95.8
100,0 100.0 100.0 100.0 100.0 100.0
Print Any Data on Viewgraph Slide
77.9 75.0 80.4 77.9 77.9 77.9
94.7 92.5 97.5 94.2 94.7 94.7
98.9 97.5 100.0 98.8 98.9 98.9
100.0 100.0 100.0 100.0 100.0
Individual Work Assignments
66.3 62.5 67.4 65.1 66.3 66.3
88.4 87.5 89.1 88.4 88.4 88.4
95.8 92.5 97.8 985.3 95.8 95.8
98.9 97.5 100.0 98.8 98.9 98.9
100.0 100.0 100.0 100.0 100.0
Record of Past Training and Ed.
41.1 35.0 43.5 39.5 41.1 41.1
70.5 65.0 73.9 69.8 70.5 70.5
93.7 92.5 95.7 94.2 93.7 93.7
97.9 97.5 97.8 97.7 97.9 97.9

100.0 100.0 100.0 100.0 100.0 100.0
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31.1
57.8
86.7
100.0

55.6
75.6
95.6
100.0

61.4
81.8
97.7
100.0

77.3
93.2
97.7
100.0

68.2
88.6
95.5
100.0

45.5
70.5
95.5
100.0

VIII

37.5
72.9
93.8
100.0

58.3
83.3
100.0

64.6
85.4
95.8
100.0

89.6
97.9
100.0

68.8
87.5
93.8
97.9
100.0

47.9
68.8
91.7
95.8
100.0

42.6
66.0
91.5
100.0

57.4
80.9
95.7
100.0

61.7
76.6
95.7
100.0

66.0
91.5
97.9
100.0

63.8
89.4
97.9
100.0

34.0
72.3
95.7
100.0
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Q36 Listing of Additional Duties

1 41.1 35.0 39.1 37.2 41.1 41.1 43.2 43.8 38.3
2 68.4 62,5 71.7 67.4 68.4 68.4 68.2 70.8 66.0
3 95.8 95.0 97.8 96.5 95.8 95.8 95.5 95.8 95.7
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

Q37 List of Committee Memberships ’
1 31.6 25.0 32.6 29.1 31.6 31.6 31.8 37.5 25.5
2 57.9 55.0 58.7 57.0 57.9 57.9 59.1 62.5 53.2
3 92.6 92.5 93.5 93.0 92.6 92.6 95.5 89.6 95.7
4 98.9 100.0 97.8 98.8 98.9 98.9 100.0 97.9 100.0
5 100.0 100.0 100.0 100.0 100.0 100.0

Q38 Schedule of Indv. Leave, TDY, etc.
1 52.1 53.8 52.5 52.9 52.1 52.1 654.5 63.8 40.4
2 79.8 82.1 78.3 80.0 79.8 79.8 84,1 85.1 74.5
3 94.7 97.4 93.5 95.3 94.7 94.7 97.7 93.6 95.7

i 4 98.9 100.0 100.0 98.8 98.9 98.9 100.0 97.9 100.0
5 100.0 100.0 100.0 100.0 100.0
i Q39 Individual Calendar of Events

1 45.3 35.0 50.0 43.0 45.3 45.3 45.5 50.0 40.4
2 74.7 70.0 78.3 74.4 74.7 74.7 79.5 75.0 74.5
3 94.7 95.0 93.5 94.2 94.7 94.7 97.7 91.7 97.9
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5

040 Leave Computations and Records
1 22.1 15.0 28.3 22.1 22.1 22.1 20.5 16.7 27.7
2 33.7 30.0 39.1 34.9 33.7 33.7 29.5 31.3 36.2
3 68.4 60.0 73.9 67.4 68.4 68.4 61.4 66.7 70.2
4 95.8 95.0 95.7 95.3 95.8 95.8 97.7 91.7 100.0
5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Q41 Record of Overtime
1 31.6 27.5 37.0 32.6 31.6 31.6 36.4 22.9 40.4
2 60.0 65.0 60.9 62.8 60.0 60.0 65.9 54.2 66.0
3 87.4 85.0 93.5 89.5 87.4 87.4 86.4 81.3 93.6
4 98.9 97.5 100.0 98.8 98.9 98.%9 100.0 97.9 100.0
5 100.0 100.0 100.0 100.0 100.0 100.0
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Q42 Productivity Measurement
1 39.4 35.0 41.3 38.4 39.4 39.4 40.9 43.8 34.8
2 76.6 75.0 76.1 75.6 76.6 76.6 72.7 77.1 76.1
3 92.6 92.5 93.5 93.0 92.6 92.6 90.9 93.8 91.3
4 98.9 97.5 100.0 98.8 98.9 98.9 97.7 100.0 97.8
S 100.0 100.0 100.0 100.0 100.0 100.0 100.0
) Q43 History for Future Time Ests.
1 44.2 45.0 41.3 43.0 44.2 44.2 38.6 45.8 42.6
2 75.8 77.% 73.9 75.6 75.8 75.8 75.0 83.3 68.1
3 60.5 90.0 91.3 90.7 90.5 90.5 90.9 91.7 89.4
4 96.8 97.5 95.7 96.5 96.8 96.8 97.7 97.9 95.7
5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Q44 Individual Time on Project
1 38.3 35.0 40.0 37.6 38.3 38.3 41.9 33.3 43.5
2 72.3 65.0 80.0 72.9 72.3 72.3 176.7 70.8 73.9
3 92.6 95.0 91.1 92.9 92.6 92.6 93.0 91.7 93.5
4 97.9 100.0 095.6 97.6 97.9 97.9 97.7 95.8 100.0
5 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Q45 Time Worked vs. Estimated
1 51.6 47.5 54.3 51.2 51.6 51.6 52.3 54.2 48.9
2 77.9 72.5 82.6 77.9 77.9 77.9 79.5 81.3 74.5
3 94.7 95.0 95.7 95.3 94.7 94.7 95.5 95.8 93.6
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
Q46 Recalc Design Sch vs. Time Worked
1 54.7 52.5 54.3 53.5 54.7 54.7 56.8 45.8 63.8
2 81.1 75.0 87.0 81.4 81.1 81.1 84.1 81.3 180.9
3 90.5 90.0 91.3 90.7 90.5 90.5 90.9 89.6 91.5
4 96.8 95.0 97.8 96.5 96.8 96.8 97.7 95.8 97.9
& 5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
;H_ Q47 Effect of Leave, TDY, etc.
b
{. 1 36.8 30.0 41.3 36.0 36.8 36.8 38.6 33.3 40.4
. 2 74.7 72.5 78.3 75.6 74.7 74.7 84.1 75.0 74.5
. 3 92.6 90.0 95.7 93.0 92.6 92.6 93.2 91.7 93.6
[~ 4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5 5
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Calendar of Future Absences

37.9 32.5 41.3 37.2 37.9 37.9
68.4 60.0 73.9 67.4 68.4 68.4
91.6 87.5 95.7 91.9 91.6 91.6
100.0 100.0 100.0 100.0 100.0 100.0
Calendar of all Tied Together
40.4 37.5 40.0 38.8 40.4 40.4
75.5 70.0 80.0 75.3 75.5 75.5
90.4 87.5 93.3 90.6 90.4 90.4
97.9 97.5 97.8 97.6 97.9 97.9
100.0 100.0 100.0 100.0 100.0 100.0
Use Real Time Calendar
42.6 40.0 44.4 42.4 42.6 42.6
74.5 67.5 80.0 74.1 74.5 74.5
93.6 95.0 93.3 94.1 93.6 93.6
98.9 100.0 97.8 98.8 ¢<8.9 98.9
100.0 100.0 100.0 100.0 100.0
All Calcs. Tied to Work Sched.
47.9 47.5 48.9 48.2 47.9 47.9
77.7 75.0 80.0 77.6 17.7 77.7
92.6 92.5 93.3 92.9 92.6 92.6
100.0 100.0 100.0 100.0 100.0 100.0
Retrieve Project by Work Req. No.
56.8 46.2 66.0 57.0 56.8 56.8
80.0 71.8 85.1 79.1 80.0 80.0
96.8 92.3 100.0 96.5 96.8 96.8
100.0 100.0 100.0 100.0 100.0
Retrieve by Facility Number
57.9 43.6 70.2 58.1 57.9 57.9
80.0 71.8 83.0 77.9 80.0 80.0
91.6 89.7 91.5 90.7 91.6 91.6
97.9 100.0 95.7 97.7 97.9 97.9
100.0 100.0 100.0 100.0 100.0
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38.6
72.7
90.9
100.0

41.9
79.1
93.0
100.0

46.5
76.7
95.3
100.0

51.2
76.7
90.7
100.0

54.5
77.3
93.2
100.0

50.0
75.0
90.9
97.7
100.0

VIII

39.6
72.9
91.7
100.0

41.7
79.2
89.6
95.8
100.0

43.8
79.2
93.8
97.9
100.0

47.9
79.2
91.7
100.0

58.3
87.5
95.8
100.0

56.3
79.2
91.7
95.8
100.0

36.2
63.8
91.5
100.0

39.1
71.7
91.3
100.0

41.3
69.6
93.5
100.0

47.8
76.1
93.5
100.0

55.3
72.3
97.9
100.0

59.6
80.9
91.5
100.0
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Q54 Retrieve by Using Agency Name
1 36.8 30.8 40.4 36.0 36.8 36.8 36.4 35.4 38.3
2 65.3 53.8 68.1 61.6 65.3 65.3 54.5 64.6 66.0
3 85.3 82.1 85.1 83.7 85.3 85.3 79.5 87.5 83.0
4 93.7 97.4 89.4 93.0 93.7 93.7 90.9 93.8 93.6
5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Q55 Retrieve by Designer Name
1 39.8 30.8 44.4 38.1 39.8 39.8 40.9 43.5 36.2
2 69.9 66.7 66.7 66.7 69.9 69.9 72.7 71.7 68.1
3 90.3 87.2 91.1 89.3 90.3 90.3 86.4 89.1 91.5
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
Q56 Engineer Assigned to Work Request
1 54.7 51.3 55.3 53.5 54.7 54.7 47.7 60.4 48.9
2 78.9 82.1 74.5 77.9 78.9 78.9 77.3 8l.3 76.6
3 93.7 92.3 93.6 93.0 93.7 93.7 90.9 93.8 93.6
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
Q57 Est. Time to Comp. Wcrk Req.
1 36.8 35.9 38.3 37.2 36.8 36.8 36.4 35.4 38.3
2 65.3 61.5 68.1 65.1 65.3 65.3 65.9 68.8 61.7
3 89.5 84.6 93.6 89.5 89.5 89.5 84.1 93.8 85.1
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
S Q58 Work Priority for each Work Req.
' 1 41.1 30.8 44.7 38.4 41.1 41.1 34.1 35.4 46.8
5 2 70.5 66.7 72.3 69.8 70.5 70.5 68.2 72.9 68.1
{. 3 87.4 79.5 91.5 86.0 87.4 87.4 79.5 91.7 83.0
4 98.9 100.0 97.9 98.8 98.9 98.9 97.7 100.0 97.9
4 5 100.0 100.0 100.0 100.0 100.0 100.0 100.0
- Q59 Wk. Req. Priority for Proj. Engr.
1 42.1 38.5 44.7 41.9 42.1 42.1 43.2 37.5 46.8
2 71.6 64.1 76.6 70.9 71.6 71.6 70.5 72.9 70.2
3 91.6 84.6 95.7 90.7 91.6 91.6 88.6 93.8 89.4
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
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98.9
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63.2
85.3
94.7
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..........................

................................

38.5 60.9 50.6 52.1
71.8 78.3 75.3 76.6
87.2 95.7 91.8 92.6
100.0 100.0 100.0 100.0

General Comments on Work Req.

28.9 42.2 36.1 34.8
60.5 68.9 65.1 65.2
81.6 88.9 85.5 87.0
92.1 95.6 94.0 94.6
100.0 100.0 100.0 100.0

A&E Board Dates and Members

40.0 44.7 42.5 43.2
62.5 63.8 63.2 65.3
85.0 87.2 86.2 87.4
100.0 100.0 100.0 100.0

List Projects by A&E

72.5 68.1 70.1 69.5
90.0 85.1 87.4 88.4
100.0 97.9 98.9 98.9

100.0 100.0 100.0

Reminders of A&E Due Dates

70.0 74.5 72.4 73.7
97.5 85.1 90.8 91.6
100.0 97.9 98.9 98.9

100.0 100.0 100.0

A&E Percent Complete vs. Sche

60.0 63.8 62.1 63.2
90.0 78.7 83.9 85.3
95.0 93.6 94.3 94.7
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52.1
76.6
92.6
100.0

34.8
65.2
87.0
94.6
100.0

43.2
65.3
87.4
100.0

69.5
88.4
98.9
100.0

73.7
91.6
98.9
100.0

d‘
63.2

85.3
94.7

100.0 100.0 100.0 100.0 100.0 100.0

<
-
—

46.5
74.4
88.4
100.0

35.7
61.9
81.0
92.9
1006.0

46.7
66.7
86.7
100.0

73.3
93.3
100.0

80.0
97.8
100.0

64.4
86.7
93.3
100.0

VIII

55.3
80.9
93.6
100.0

36.2
59.6
87.2
93.6
100.0

41.7
68.8
89.6
100.0

70.8
91.7
97.9
100.0

77.1
91.7
97.9
100.0

62.5
85.4
93.8
100.0

........................

48.9
72.3
91.5
100.0

33.3
71.1
86.7
95.6
100.0

44.7
61.7
85.1
100.0

68.1
85.1
100.0

70.2
91.5
100.0

i

63.8
85.1
95.7
100.0
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1 11 11 iv. v vi  VII VIII IX !
Q66 General Notes on A&E's i
1 39.4 35.0 43.5 38.5 39.4 39.4 40.0 36.7 42.2 {
2 73.4 72.5 76.1 74.4 73.4 73.4 75.6 7T71.4 75.6 ,
3 89.4 92.5 87.0 89.5 89.4 89.4 93.3 85.7 93.3 .
4 96.8 97.5 985.7 96.5 96.8 96.8 100.0 95.9 97.8 |
5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 .
L
) Q67 Records for MCP
1 68.8 62.5 70.2 66.7 68.8 68.8 68.9 69.4 68.1 ]
2 91.7 90.0 91.5 90.8 91.7 91.7 93.3 91.8 91.5 ]
3 95.8 95.0 95.7 95.4 95.8 95.8 97.8 95.9 95.7 )
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 i
5
Q68 Drafting Section Work Priorities ]
1 65.6 62.5 66.0 64.4 65.6 65.6 71.1 71.4 59.6 )
2 85.4 87.5 83.0 85.1 85.4 85.4 91.1 87.8 83.0
3 93.8 92.5 95.7 94.3 93.8 93.8 95.6 91.8 95.7
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
Q69 Record of Drawing Updates
1 53.1 47.5 55.3 51.7 53.1 53.1 351.1 63.3 42.6 1
2 78.1 75.0 80.9 78.2 78.1 78.1 B84.4 79.6 76.6 ]
3 91.7 90.0 93.6 92.0 91.7 91.7 91.1 89.8 93.6 ]
4 100.0 100,0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
Q70 Supply Management Records
1 37.5 27.5 42.6 35.6 37.5 37.5 33.3 42.9 31.9
2 65.6 67.5 66.0 66.7 65.6 65.6 66.7 67.3 63.8
3 90.6 87.5 93.6 90.8 90.6 90.6 91.1 85.7 95.7
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
Q71 Site Survey Management }
1 46.9 45.0 46.8 46.0 46.9 46.9 44.4 49.0 44.7 |
2 75.0 77.5 70.2 73.6 75.0 75.0 77.8 71.4 78.7
3 90.6 92.5 89.4 90.8 90.6 90.6 91.1 87.8 93.6
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5
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26.6 17.5
53.2 45.0
77.7 170.0
98.9 100.0
100.0

Modem for Use

1
2
3
4
5

Ul W N

21.1
36.8
62.1
93.7
100.0

Modem

45.7
71.3
85.1
90.4

17.9
41.0
71.8
97.4

46.2
79.5
92.3
94.9

I11I

23.4
34.0
53.2
89.4

for Contract

43.5
65.2
80.4
87.0

v

Digging Permit Records

28.9 23.5
55.6 50.6
80.0 75.3
97.8 98.8
100.0 100.0

20.9
37.2
61.6
93.0

44.7
71.8
85.9
90.6

26.6
53.2
77.7
98.9

100.0

From Home to Work

21.1
36.8
62.1
93.7

45.7
71.3
85.1
90.4

26.6
53.2
77.7
98.9

100.0

21.1
36.8
62.1
93.7

100.0 100.0 100.0 100.0 100.0

Comp. Services

45.7
71.3
85.1
90.4

25.0
50.0
75.0
100.0

15.9
31.8
61.4
86.4
100.0

38.6
72.7
86.4
88.6

100.0 100.0 100.0 100.0 100.0 100.0 100.0

VIII

27.1
56.3
77.1
100.0

16.7
29.2
58.3
93.8
100.0

47.9
72.9
83.3
87.5
100.0

26.1
50.0
78.3
97.8
100.0

25.5
44.7
66.0
93.6

100.0

43.5
69.6
87.0
93.5
100.0
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Appendix D: Desired Capabilities Ranked According to
Percentage ggngery Useful” Responses

The following table contains the 74 computer
capabilities (Ql - Q74) discussed earlier. These
capabilities have been ranked based upon the percentage of
"Very Useful" responses received from Group I (All

respondents collectively) for each capability . 1In

case of a tie between two or more capabilities, the

T u—

percentage of "Moderately Useful" and "Slightly Useful"
responses was used to break the tie. 1In case the tie could
not be broken, the tied capabilities have each been given
two ranks in order to keep the numbering system in the
correct order. Following each gquestion number in the
table, a very short description has been given of the
corresponding capability. For a more detailed description

of the capability, the reader should refer back to the copy

MO I e an s . e am o L

of the questionnaire contained in Appendix B.

AL A o

Rank Quest. Percent Description
- 1/2 Q3 95.7 Project Number
' 1/2 Q4 95.7 Project Name
+ 3 Q10 88.3 Percent Design Complete
4 Q11 86.2 Estimated Design Completion Date
5 5 Q5 85.1 Project Overall Priority
, 6 Ql4 84.0 Name of Project Arch. or Engr.
7 Q28 81.1 Priorities by Various Categories
8 Q9 79.8 Current Working Cost Estimates
9 Q6 78.7 EEIC Funds Type
10 Q17 78.7 A&E Milestone Dates if Applicable
11 Q33 77.9 Print Any Data on Viewgraph Slide
12 Q64 73.7 Reminders of A&E Due Dates
13 Q8 72.3 1391 Cost Estimates
14 Q63 69.5 List Projects by A&E

15 Q29 69.5 Selective Listings of Data
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Rank Quest. Percent Description

16 Q67 68.8 Records for MCP

17 Q22 68.4 Effects of Introducing New Projs.

18 Q16 67.0 Name of A&E if Applicable

19 Q34 66.3 Individual Work Assignments

20 Q68 65.6 Drafting Section Work Priorities

21 Q65 63.2 A&E Percent Complete vs. Sched.

22 Q32 63.2 Calc. of % Complete by a Date

23 Q20 61.7 Calc. No. of Projs. Complete

24 Q24 60.0 Effects of Shuffling Priorities

25 Q18 59.6 Using Agency Point of Contact

26 Q25 58.9 Effects of Losing Key People

27 Q31 57.9 Data on Select Group of Projects

28 Q53 57.9 Retrieve by Facility Number
z 29 Q52 56.8 Retrieve Project by Work Reqg. No.
» 30 Q46 54.7 Recalc Design Sch vs. Time Worked
. 31 Q56 54.7 Engineer Assigned to Work Request

32 Q27 53.7 Hrs. Breakdown by Discipline

33 Q69 53.1 Record of Drawing Updates

34 038 52.1 Schedule of Indiv. Leave TDY etc.

35 Q23 52.1 Effects of Project Delays

36 Q60 52.1 Work Req. Est. Completion Date

37 Q7 52.1 Date of 1391 Completion

38 Q45 51.6 Time Worked vs. Estimated

39 Q19 51.1 General Notes about the Project

40 Q21 50.5 Calc. of Overtime on Comp. Date

41 Q12 50.0 Est. Hrs. to Comp. by Discipline

42 Q51 47.9 All Calcs. Tied to Work Schd.

43 Q26 47.4 Effects of Leave, TDY, etc.

44 Q71 46.9 Site Survey Management

45 Q1 46.8 13 Month Calendar

46 Q15 46.2 Names of all Archs. and Engrs.

47 Q74 45.7 Modem for Contract Comp. Svcs.

48 Q39 45.3 Individual Calendar of Events

49 Q13 44.7 Est. of Drafting Hrs. to Comp.

50 Q43 44.2 History for Future Time Ests.

51 Q62 43.2 A&E Board Dates and Members

52 Q50 42.6 Use Real Time Calendar

53 Q2 42.6 Electronic Mail

54 Q59 42.1 Wk. Req. Priority for Proj. Engr.

55 Q35 41.1 Record of Past 'Training and Ed.

56 Q58 41.1 Work Priority for each Work Req.

57 Q36 41.1 Listing of Additional Duties

58 Q49 40.4 Calendar of all Tied Together

59 Q30 40.0 Selective Listings by Agency

60 Q55 39.8 Retrieve by Designer Name

61 Q42 39.4 Productivity Measurement

62 Q66 39.4 General Notes on A&E's

63 Q44 38.3 Individual Time on Project

64 Q48 37.9 Calendar of Future Absences

65 Q70 37.5 Supply Management Records

76
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Rank Quest. Percent Description

66 Q47 36.8 Effect of Leave, TDY, etc.
67 Q57 36.8 Est. Time to Comp. Work Req.
68 Q54 36.8 Retrieve by Using Agency Name
69 Q61 34.8 General Comments on Work Req.
70 Q41 31.6 Record of Overtime
71 Q37 31.6 List of Committee Memberships
72 Q72 26.6 Digging Permit Records

. 73 Q40 22,1 Leave Computations and Records
74 Q73 21.1 Modem for Use From Home to Work

Additional Suggested Capabilities

The capabilities listed above are limited to those
that specifically appeared on the thesis questionnaire.
The capabilities that are discussed below have been taken
from the remarks section of the questionnaire and were
handwritten there by the respondents. Because they were
not prioritized by everyone, they are included here for the
readers information. They are not included in Appendix E.

In the area of Design Section Management, capabilities

3 through 33, include:

1) The capability to cross reference between the Work
Order Number, the Project Number, and the Contract Number. 1

2) Extend capability 20, Evaluation of number of

o

projects by a certain date, to include the capability to
print this information graphically.

3) Extend capability 20, Listing by various
categories, to include type of funding, design due date,

building number, category code, and type of project.

ol ke &

In the area of Total Work Schedule Management,

77
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capabilities 34 through 61, include:

4) The capability to list jobs that have been added
to the schedule that are not normally scheduled.

5) The capability to track suggestion evaluation.

6) The capability to track Roof, Pavement, and
Corrosion Control Programs.

7) Extend capability 52, Retrieve by Work Request
Number, to include the ability to retrieve by Work Order
Number and Job Order Number.

In the area of Architectural Engineering Firm
Management, capabilities 62 through 66, include:

8) The capability to contain the point of control
between the Design Section and the A&E firm.

In the area of Drafting Section Management,
capabilities 68 through 72, include:

9) The capability to track machine maintenance.

10) The capability to perform manhour calculations
for the Drafting Section personnel.

11) The capability to interact with any Computer
Aided Drafting and Design system that is in the Design

Section.

...............
.......................




Appendix E: Desired Capabilities Ranked According to
Total Percentage of "Very Useful" Plus
"Moderately Useful" Responses

The following table contains the 74 computer
capabilities (Ql1 - Q74) discussed earlier. These
capabilities have been ranked based upon the percentage of
"Very Useful” and "Moderately Useful" reponses received
from Group I (All respondents collectively) for each
capability. 1In case of a tie between two or more
capabilities, the percentage of "Very Useful", "Moderately
Useful," and "Slightly Useful" responses was used to break
the tie. 1In case the tie could not be broken, the tied
capabilities have each been given two ranks in order to
keep the numbering system in the correct order. Following
each question number in the table, a very short description
has been given of the corresponding capability. For a more
detailed description of the capability, the reader should
refer back to the copy of the questionnaire contained in

Appendix B.

Rank Quest. Percent Description
1/2 Q3 98.9 Project Number
1/2 Q4 98.9 Project Name
3 Q10 98.9 Percent Design Complete
4 Q5 96.8 Project Overall Priority
5 Q28 95.8 Priorities by Various Categories
6 Q8 95.7 1391 Cost Estimates
7 Q11 95.7 Estimated Design Completion Date
8 Q33 94.7 Print any Data on Viewgraph Slide
9 Q14 93.6 Name of Project Arch. or Engr.
10 Q6 92.6 EEIC Funds Type
11 Q9 92.6 Current Working Cost Estimates
12 Q67 91.7 Records for MCP

79

[ S Ry ¥ W WK

Babed

PN R




Rank Quest. Percent Description
13 Q64 91.6 Reminders of A&E Due Dates
14 Q17 91.5 A&E Milestone Dates if Applicable
15 Q63 88.4 List Projects by A&E
16 Q29 88.4 Selective Listings of Data
17 Q34 88.4 Individual Work Assignments
18 Q68 85.4 Drafting Section Work Priorities
19 Q65 85.3 A&E Percent Complete vs. Sched.
20 Q22 84.2 Effects of Introducing New Projs.
21 Q16 84.0 Name of A&E if Applicable
22 Q25 83.2 Effects of Losing Key People
23 Q19 83.0 General Notes about the Project
24 Q18 83.0 Using Agency Point of Contact
25 Q31 82.1 Data on Select Group of Projects
26 Q26 82.1 Effects of Leave, TDY, etc.
27 Q20 81.9 Calc. No. of Projs. Complete
28 Q32 81.1 Calc. of % Complete by a Date
29 Q46 81.1 Recalc Design Sch vs. Time Worked
30 Q12 80.9 Est. Hrs. to Comp. by Discipline
31 Q52 80.0 Retrieve Project by Work Req. No.
32 Q24 80.0 Effects of Shuffling Priorities
33 Q53 80.0 Retrieve by Facility Number
34 Q38 79.8 Schedule of Indiv. Leave TDY etc.
35 Q23 79.8 Effects of Project Delays
36 Q15 79.3 Names of all Archs. and Engrs.
37 Q56 78.9 Engineer Assigned to Work Request
38 Q69 78.1 Record of Drawing Updates
39 Q45 77.9 Time Worked vs. Estimated
40 Q51 77.7 All Calcs. Tied to Work Sched.
41 Q60 76.6 Work Req. Est. Completion Date
42 Q42 76.6 Productivity Measurement
43 Q43 75.8 History of Future Time Ests.
44 Q7 75.5 Date of 1391 Completion
45 Q1 75.5 13 Month Calendar
46 Q49 75.5 Calendar of all Tied Together
47 Q13 75.5 Est. of Drafting Hrs. to Comp.
48 Q71 75.0 Site Survey Management
49 Q39 74.7 Individual Calendar of Events
50 Q47 74.7 Effect of Leave, TDY, etc.
51 Q27 74.7 Hrs. Breakdown by Discipline
52 Q590 74.5 Use Real Time Calendar
53 Q21 73.7 Calc. of Overtime on Comp. Date
54 Q2 73.4 Electronic Mail
55 Q66 73.4 General Notes on A&E's
56 Q44 72.3 Individual Time on Project
57 Q59 71.6 Wk. Req. Priority for Proj. Engr.
58 Q74 71.3 Mcdem for Contract Comp. Svcs.
59 Q35 70.5 Record of Pastc Training and Ed.
60 £>58 70.5 Work Priority for each Work Reqg.
61 Q55 69.9 Retrieve by Designer Name
62 Q30 69.5 Selective Listings by Agency
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1 Rank Quest. Percent Description

63 Q36 68.4 Listing of Additional Duties
64 Q48 68.4 Calendar of Future Absenses

65 Q70 65.6 Supply Management Records

66 Q57 65.3 Est. Time to Comp. Work Req.
67 Q62 65.3 A&E Board Dates and Members

68 Q54 65.3 Retrieve by Using Agency Name
69 Q61 65.2 General Comments on Work Req.
70 Q41 60.0 Record of Overtime

71 Q37 57.9 List of Committee Memberships
72 Q72 53.2 Digging Permit Records

73 Q73 36.8 Modem for Use From Home to Work
74 Q40 33.7 Leave Computations and Records
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Appendix F: Demographic Data

A copy of the demographic questions from the
questionnaire follows. For the multiple choice questions,
the percentage of respondents answering a particular

response has been inserted in front of the response. For

the £ill in the blank questions, the responses have been
; divided into groups; then the percentage of people in each

! group has been noted.

VIII. DEMOGRAPHIC INFORMATION

b

F

r

i For the following questions, please circle the letter
X that corresponds to your desired answer.

75. What is your age in years?

0% a. 21-25 7.3% c. 31-35 1
2.13 b. 26-30  22.9% d. 36-40 5

41-45
46 & above

=
L]

w
oe
(1]

N
.
(9%
oe
Hh
.

76. What is your engineering discipline?

8.3% a. Architect

51.0% b. Civil

18.8% c¢. Mechanical

14.6% d. Electrical

7.3% e. Other, please specify .

77. What is your highest education level?

22.9% a. B.S. Degree 11.5% ¢. Master's Degree
54.2% b. B.S.+ some grad. work 11.5% d. Master's +

78. What is your present job title?

42.1% a. Chief of Engineering Design
49.5% b. Chief of Engineering and Environmental
8.4% Cc. Other, please specify .
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w

3.3
6.0

N

L3
oo

[

0-1
2-3

w

0.4%
0.2%

c. 4-5

79. How long have you worked in your present job (to the
nearest year)?

d. more than 5 years

80. Answer this question only

if you are not presently the

Chief of

WOrk as

w

3.

w
oe

[\

5.

5.

O

3

Uy

%

Engineering Design.
a Chief of Design?
a. no time worked

b. less than 1 yr
c. 1 but less than 3

81. How long have you worked

architect?
5.3% a. no time worked
2.1% b. less than 1 yr
.4% ¢. 1 but less than 3
82. How long have you worked
architect for the Air Force?
10.5% a. no time worked
3.2% b. less than 1 yr
14.7% ¢. 1 but less than 3
83. How long have you worked
Engineering?
0% a. no time worked
1.17% b. less than 1 yr
3.2% ¢. 1 but less than 3
84. How long have you worked
Command?
1.1% a. no time worked
5.2% b. less than 1 yr
13.5% c. 1 but less than 3

11.8% 4.
23.5% e.

n the past, how long did you

3 but less than
5 or more yrs

5 yrs

as a design engineer or

12.6% 4.
72.6% e.
yrs

3 but less than 5
5 or more yrs

yrs

as a design engineer or

11.6% d.
60.0% e.

yr

in

w
w
-4
o

(Vo)
O
L]

ul
e

3 but less than 5
5 or more yrs

yrs

Air Force Civil

3 but less than 5
5 or more yrs

yrs

current Major Air

3 but less than 5
5 or more yrs

yrs

o eewres
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85. What Major Air Command do you work for?

MAC

SAC

TAC

ATC
AFRES
AFSC
SPACECO
AFLC
USAFA

N
w
.

N
oe

[\
QO
.

>
oe

[
~J
L]

O
P

[
(5,1
L]

[e ]
o

ot
.

-
P

|

)
L]

=
ol

|

[
.

—
oe

|

-
(=
L]

w
oo

=
.

[
o

|

86. Approximately how many people (total military and
civilian) work in your squadron?

0-100
101-200
201-300
301-400
401-500
501-600
601-700
701-800
801-900
901-1000

1001-1100
1101-1200

N
9P

()
o0

|

[
[y
o

W)
RS
o

fu—
~J
oP

[y
w
oe

kac>mtﬂu)u
oe| op| oe| 00| oe| e

87. Approximately how many people (total military and
civilian) work on your base?

0-3000
3001-6000
6001-9000
9001-12000

12001-15000
15001-18000
18001-21000
21001-24000
24001-27000
27001-30000
30001-33000

-
(%)
o

W
O
o0

H
prou1
00| oo| op

N
oe

(%)
oe

N
oP

‘hﬁOtu
0| a0| a0

How many people (including technicians) do you have working
in each of the following disciplines in your design

section? (please £fill in)

84




88. Architecture

0-2 50.6%
3-4  30.2%
5-6 9.7%
7-8 3.3%
9-10 2.2%
11-12 2.2%
13-14 T.1%
15-16 1.1%
! 89. Civil
0-2 13.9%
3-4 44.7%
3 5-6 27.7%
! 7-8 6.4%
s 9-10 5.3%
; 11-12 T.1%
- 13-14 T.1%
| —
3 90. Mechanical
[ 0-2  44.7%
E 3-4 36.7%
5-6 5.6%
[ 7-8 4.2%
- 9-10 1.1%
f 11-12 4.3%
F 91. Electrical
{ 0-2  59.5%
s 3-4 76.5%
- 5-6 6.4%
7-8 4.3%
% 9-10 2.2%
11-12 T.1%

92. Drafting

.........
......
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¢ 93. Other
- 0-2  84.9%
3-4 7.6%
A 5-6 5.5%
7-8 1.1%
9-10 0%
11-12 0%
13-14 1.71%

94. 1In the design section, do you have a lead engineer or
architect who is both formally in charge of each discipline
and who writes evaluation reports on the others in his
discipline?

31.6% a. yes 68.4% b. no

95. Have you ever had any familiarization (or orientation)
on the Work Information Management System (WIMS)?

35.1% a. yes 64.9% b. no

96. Do you routinely use a desk top computer system either
at work or at home?

23.2% a. yes 76.8% b. no

97. 1If the answer to the above question was yes, where do
you use it? If the answer was no, skip this question.

26.1% a. work 26.1% b. home 47.8% c. both

98. Have you ever worked with a Management Information
System or Decision Support System? If you do not
understand these terms, please answer no to this question.

25.0% a. yes 75.0% b. no

|




Fw-‘"."'*.'r- o I gl i Mt a4 e TP y —— NPy

LA NA I S S ol Wl S il LAk AR s

Appendix G: Questionnaire Remarks

The remarks on the following pages were hand written
on the questionnaires by the respondents and are included
here for the reader so that he can analyze them and draw
his own conclusions. Even though some respondents gave

their name and organization so that the authors could

T

communicate with them, the authors felt that it would be

best to not include those names and addresses here in the

interest of encouraging uninhibited responses to similar
questionnaires in the future. Remarks were encouraged on

% the questionnaire and it was desired that there be

no attribution o. remarks to anyone so that people would

give their honest opinions. In most cases, the author's do

not know from whom the remarks came. The reader will note

that some remarks take a shorthand or abbreviated form.

They are copied here as they appeared on the

questionnaires.

The paragraph included in the questionnaire which

solicited these remarks follows immediately:

REMARKS:

. Please write any comments and ideas that you feel would
contribute to the development of a computer management
system for use by the Chief of Engineering Design.
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Remark Set 1:

The optimum design CADD system needs to have direct,
desk-top review capability for both DEEE, DEE, and DEEC.
Overlays would allow direct annotation on working drawings,
with memos/review comments all visible to designer who
would incorporate or reply to author. 2Zoom on details,
review of specs, design analysis, etc., would be desk-top,
on going and allow critical feedback to designer for

quality enhancement.

Remark Set 2:
Need to provide a system which ties into both

Procurement and Budget/Cost Accounting.

1. Procurement works only with the contract number

2. Budget/Cost Accounting works only with the BEAMS work
order number

3. Design Section works only with project number

4. No cross reference exists unless it is maintained
manually

5. Need desk-top terminals on each desk mentioned above
with a cross reference file

6. Need to solicit a list of needed data from each office

and write a program to accommodate

Remark Set 3:

I fully support the effort to get micro computers into

our office. It will certainly alleviate a lot of paper and
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file searches for information that customers or commanders
are always asking for by being faster and more accurate.
Other areas of Application:

Real Estate
- track building custodians/Fac Resp Officer
! (FRO)
i - bldg disposal listing
- real estate records
- status of various

Contract Management
- status of construction
- status of service contracts
- work assignment to inspectors/QAE's

v

Programming
- DD 1391 preparation schedule
Cat Code requirement
- facility deficiencies
- work assignment

I

Remark Set 4.

[With respect to question 2, Electronic Mail]

More useful if staff being supervised had terminals.

Remark Set 5:
[With respect to questions 52 through 61, Work Request
Management]

Work order number is lost when a project number is
assigned by the Design Section. Customer Service needs to

cross reference.

Remark Set 6:

Has been badly needed for a long time!
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Remark Set 7:

I've recognized the need for such a system for a long
time. A system with all these capabilities would be nice,
but a system with just half would be a godsend. If you're

thinking about developing such a system, PLEASE HURRY!

Remark Set 8:

My only comment is I hope you have better luck than I
do. I have been trying for 5 years to get a micro computer
system for our Engineering Section with no results. I have
had five different Project Officers and none have met with
success. It seems that someone or several offices have
been undermining our efforts. Perhaps your research can

help facilitate our acquisition.

Remark Set 9:
The computer would be a big help---

Just don't OVER KILL!

Remark Set 10:

Most of the information that was questioned in this
questionnaire is already available with the CECORS file and
retrievals. Too much of the items asked about, such as the
calculation of effects of switching priorities, overtime,
etc., are a lot of fancy what if eyewash that does nothing
to help get a project designed. 1If an installation
commander wants a project accomplished, (we will work

whatever overtime or priority it takes), it will be done no
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matter how many computerized reports we provide that say it
will be detrimental to the design program. Also, some
individual(s), will be spending more time inputting data
into the system instead of designing. The present system,
despite many problems, works fairly well with a limited
number of retrievals. The WIMS, by providing so many
terminals is destined to reduce design effort because too

much time will be spent inputting or reviewing data.

Remark Set 1l1:

If we're not careful, we could spend more time/effort
on establishing and maintaining the data file than we spend

on design.

Remark Set 12:

[With respect to questions 52 through 61, Work Request
Management]

Recognize that work requests are managed by exception
with a goal of work request turn around in 30 days
{optimum)

(With respect to questions 62 through 66,
Architectural Engineering Firm Management]

This would be a duplication of other documentation

(i.e. AE progress payment information is managed by a

project/AE manager.

[With respect to question 67, MCP Management]

Corps of Engineers provides base level mgmt w:ith '
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monthly update on MCP project status.
[With respect to questions 68 through 72]

Drafting section requirements need to be managed day
to day. Data file on a computer would be too volatile
(i.e. constant updating).

[With respect to question 72, Digging Permits]

duplication of existing records
[Remarks])

As you well know the management variables that impact
the manner (in which] we do business are many. Some of
which are generated by engineering counterparts in MAJCOM,
some from Comptroller channels and to a large extent, users
or receivers of engineering effort. 1I'm skeptical in the
implementation of a management information system in that
the critical path will be the time and personnel to update
the data file such that the information can be retrieved.
Manning for this, normally, administrative functions is not
considered nor can be supported by existing manning
standards. For supervisors to accomplish this function is
the reason why our 2-100 desk tops are not used as

frequently as it could.

Remark Set 13:

I think the computer aids described herein would be an

outstanding asset to the Design Section. Similar system

should also be considered for Construction Management. The

only hang up is that DEE should be authorized a manning

92




N L N R R Nt e i Al A Mt it e Site uads M e 3

A et S Bt S S B s 2 B Shest ta. 3 Y

|
; position (GS-4 or 5) Clerk to input the data which is
constantly changing. We can't afford to have a GS-12
engineer spending hours of time on data entry. The typists
authorized for our branch are already over taxed and could

not give up this time either.

Remark Set 14:

[With respect to questions 3 through 17]
I Currently our Wang system provides most of this. We
do have a severe hardware limitation in available

terminals, printers, and programming support.

Remark Set 15:

[(With respect to questions 21 through 27, Design Schedule
and Derivatives]

Sounds like C. Y. A.

Not productive scheduling
[With respect to question 34, Total Work Schedule and
Derivatives]

Listing of all added jobs not normally scheduled.
[With respect to question 40, pay and leave computation]

Who has the free time to enter all of this? Lots of
this is CPO's responsibility.
[With respect to question 74, Contract Computer Services

Desired]
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Modem access cost estimation
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McGraw-Hill Information Systems Co.
P.0O. Box 28

Princeton, New Jersey, 08540
800-257-5295

Related spec processing company

Master Specification
AIA Service Corporation
1735 New York AVE. NW.
" Washington D.C. 20006

Remark Set 16:

Programs should be "user friendly" and should be
designed so that the user runs the programs rather than the
program running the user.

Availability of a Management System containing the
capabilities indicated in the survey should greatly
increase the capabilities of Civil Engineering and the
Engineering and Environmental Planning Branch.

Get this system out in the field NOW. Don't just
promise these capabilities like the WIMS that has been
advertised for 3-4 years but we still don't have. 1If it is
a viable system it should [be] purchased and delivered to

all potential users immediately.

Remarks Set 17:

4 [With respect to gquestion 38, Total Work Schedule and
Derivatives, individual listing of absence]
Need to include Prime Beef Duties

* (With respect to gquestion 52, Work Request Management]
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Work request breakout to - Work Request
- W.O0. Number

= Job Order
b [With respect to questions 34 through 51, Total Work
3 Schedule and Derivatives]
Add suggestion eval. too?
(With respect to questions 62 through 66, Architectural
Engineering firm management]
Need point of contact bet.[between] A & E and Base
Engineer (usually from Design Section).
[With respect to questions 68, Drafting Section work
priorities]
Set aside priorities for:
Contract Projects (Construction)
Service Contract Projects
Others
(With respect to question 68 through 72, Drafting Section
Management]
Add when is machine maintenance due?
manhours calculation for draftsmen

manhours calculation for specs typed/secretary

Remark Set 18:

Keep the system simple.

Remark Set 19:

The majority of information indicated for computer

input & retrieval would be more beneficial to private
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industry, as they work on costs & profit bases, where the
military does not. There are too many agencies involved in
i projects to realistically establish time tables,

priorities etc., even though it is attempted. Too many
changes and interruptions occur during project design in

priorities, scope of work and scheduled work.

—

Remark Set 20:

' Information is necessary for successful management.

Any improvement in information exchange is desirable.

i Remark Set 21:

Typing and drafting capability can have a big

influence on engineering capability.
Training seminars in use of computer would be
advantageous for engineers, secretaries, draftsmen and

inspectors.

Remark Set 22:

[With respect to questions 52 through 61, Work Request
Management]

Very important for control!
{REMARKS]

Let's get on with it!

Remark Set 23:

Need someone authorized to do the programming of the

computer so it does not take the time of the Design Chief
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to operate it.

Remark Set 24:

Suggest the Air Force check out the modern AE firmes as
] well as the Army, Navy, and Marines who have probably

) answered these same questions several years ago.

Remark Set 25:

. [With respect to question 30, Design Schedule, selective

listing of projects by using agency key personnel]
(at begin of FY --- prioritizing w/ FB [Facilities

Board])

(With respect to question 66, general notes on A & E
performance]

i (so long as the info. is classified!)

f Remark Set 26:

[With respect to questions 50 to 61, Work Request

Management]
for DEEV/DEM
(With respect to question 73, Telephone Modem, work from

home]

Is the Air Force going to buy me one and pay my OT?

Remark Set 27:

Need some good software packages with it. 1i.e.,

heatload, structural, etc.

Remark Set 29:
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[With respect to question 67, MCP management]

We get weekly update from corps on projects under

contract.

Remark Set 30:

Make reports flexible to allow easy revision for

individual needs.
Keep inputs realistic by considering source of
information and time required to obtain information.

Make system for first level management not upper level

micro management.

YRy

Make system work for user not user work for system.

This questionnaire is an excellent start.

Remark Set 31:

Excellent shopping list of capabilities.

Where do we get the software for our Z2-1007?

Remark Set 32:

San L am an mm am Sn anl o . s umm ae e e

[With respect to question 40, pay and leave computationsl}
Already done by personnel for us.

* [REMARKS]

{ This all sounds wonderful. Get it out here ASAP.

Remark Set 33:

[With respect to question 2, electronic mail, respondent

answered "Very Useful"]

Especially if automatic to proceed

...............
......
.......

......
. o'
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to next day --- tied in so secretary can post.

Remark Set 34:

I use my Z2-100 for info similar to questions here,
except for manhours (etc.). I designed my own system &
found it very useful. I would suggest that whatever is
done, it be adaptive to individual needs. Programs should
be provided but not made mandatory. People who will use

the system will develop their own & use it on the supplied

system.

You should look into the manpower standard for 4421.
We could use a 702 in that section to update & manage the
system. Maybe at that point I would agree to daily manhour
input.

Roof, pavements & Corrosion programs should be
integrated. I get as many questions on that as design

schedule.

I hope your study comes of some use.

Remark Set 35:

Let's not get a system that requires 10% more people
to keep updated or become a dependent to the machine like

Base Supply.

Remark Set 36:

[With respect to question 286, Design Schedule and
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Derivatives, automatic listing of projects, FY, and any of

the following]
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Would like to add several more automatic listing

capabilities =--- by:

T

Dant aen s 4

- type of funding (MFP-7, MFH, DMIF, etc.)
- design due date

- bldg no./Cat Code

- energy projects

- fire safety codes

- quality of life

- etc.

Remark Set 37:

[With respect to question 98, Demographic, have you worked
with an MIS or DSS]

.'ing DE's terminal!! We have no equipment, other
than word processing, in the engineering branch as yet . .
. and the w-p is by the grace of DEM allowing file space to
be used.

[REMARKS]

The AF manuals task the development of a design
schedule manually (bar graph, etc.) =--- and the IG asks for
an "integrated design priority/schedule" --- for 300+
projects? The type of software needed is a Critical Path
Method, recognizing individual capabilities =--- this is no
simple system!! Current programs (CECORS, CREATE, etc.)
available are wholly inadequate for design scheduling. . .
the design chief is still saddled with "buggy whip
technology” =~-- in a space age environment.

At the very least --- when we have software capability
--~ design supervisors should have a terminal at their

desks.
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Remark Set 38:

(With respect to question 2, electronic mail, respondent
answered "Not Useful") .
We're too small, but would be great if we could send

to MAJCOM!

Remark Set 39:

Nan an an an g o0 o

YT TR Y

(With respect to question 13, Design Schedule, estimated
drafting hours required to complete the project, respondent
answered "Not Useful"]

Would probably become a 1 ["Very Useful"] or 2
["Moderately Useful"] when we get CADD.

[With respect to question 20, Design Schedule, number of
projects that can be completed by a certain date]

A completion date for each project is not desirable
because it is impractical to obtain except from
conversation with designer. Projects are not always worked
in priority order.

{REMARKS)

AFLC has a computer program to do design scheduling.
It is set up so that each project's completion date is
calculated. This is a worthless and misleading feature
because projects are not worked in priority order. The
Chief of Eng. needs to know how much total work can be
completed in any given period, i.e., 3 mo., 6 mo., 1 year,

2 years, not when an individual project can be completed.
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Individual projects are handled by discussing with the
engineer & using judgement.

The chief needs to be able to assess the effect on

T T T

going A-E or in-house with the computer program. He needs
té have the computer consider such factors as leave,
training, design time, other-engineering time, design
efficiency (i.e. actual vs estimated), overtime, etc.

The A-E designed projects also generally need to be
kept in a separate section from the rest of the projects
after they go to Base Contracting because thereafter their

completion is determined by contract, not by priority.

Remark Set 40:

For the purposes of the Chief of Engineering Design
the most important capabilities of a Work Management System
is to be able to almost constantly monitor and update the
design schedule and each engineer's work load. This office
q is successfully utilizing an Apple III micro computer with
PFS and VISI CALC software for design schedule records and

manipulation and man hour evaluation and manipulation. It

is most likely possible to secure "off-the-shelf" software
that will more than adequately serve the requirements of
the Design Chief and Chief of Engineering. It has been the
experience of this office that interfacing with other
terminals or systems in not of major significance.

The micro computer used by this office has a powerful

word processing capability which is considered a major
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requirement for not only Design Chief but the entire Design

Section. This type arrangement is considered more flexible
and useable than being tied to a "main frame" type word

processor system. However, access through telephone modem
to a central cost estimating program such as Boeing or
McAuto or CDC which utilize DODGE or Means information
would be extremely useful. An additional service which is
available through information Handling Service Inc. is the
TECH-NET information researching system. This allows an
engineer to find manufacturers and/or suppliers utilizing
an "electronic catalog" not unlike Sweets thus speeding up
ones ability to find and specify or obtain information

relative to a project.

Remark Set 41:

[With respect to question 2, electronic mail, respondent
answered "Very Useful”]

Provided I can make a hardcopy of the msg I send too.

Remark Set 42:

[With respect to question 42 and 43, Manhour Accounting,
record of overtime and productivity measurement, the
respondent answered "Very Useful" to both and annotated
each with a "+++"]
[REMARKS]

I believe that the sooner we get on w/ computerized

system and have good programs the better. We will need
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people to input and maintain. Managers do not have time to
waste w/ computerese and typing in. We would save lots of
$ by better and faster accountability and production or
productivity measurement. Needs to be used sensibly and by
human, right brained managers. Need to keep MBA types at
bay. They salivate at thoughts of numbers, control, stop
watches. But, they are the bane of productivity if not
kept in place. Looks like someone is beginning to think.
Hurry up. We need help fast. Waiting for the mythical

WIMS monster is killing us.

Remark Set 43:

I hope that software to accomplish many of the above
capabilities will pursued soon. As Z-100's become more
available many of us would like to use them to accomplish
these things. 1t seems to be a waste of manpower for many
of us to spend large amounts of time solving the same

problem.

Remark Set 44:

Much of this I have worked out using PFS File & PFS
Report. When we had to give up our IBM, I switched to
Condor for the Zenith.

(This respondent included several printouts from his system
and made the following remark on one related to the

specific parameters for a specific project (a design

schedule printout)]
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Did have estimated total time and time spent to date
but cuuld not get support from either my boss or my

employees.

Remark Set 45:

[(With respect to question 15, names of engineers/architects
involved in the project, respondent left answer space
blank]

We have a team concept.

(With respect to question 20, calculation of number of
projects by a certain date]

Rather have a graphic presentation that we can project
on screen (say at CO's Update) & run real time hardcopies!
[With respect to questions 21, 23, 24, and 26, calculation
of effects of working overtime, calculation of the effects
of shuffling relative priority, calculation of effects of
indirect labor, all calculations to be made on the basis of
manhours available by discipline and/or by specific person.
The respondent rated all of these as "Not Useful"]

Our philosophy =--- all the 4's above tell you that you

use manhour calculations to show "that you can't get there
from here" --- i,e., it works against you.
[With respect to questions 40 through 51, Manhour
Accounting, the respondent answered all of these as "Not
Useful"]

All of the above is "management of the management

system”; micromangement; far too time consuming and busy
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work.
[With respect to questions 73 and 74, Telephone Modenm,
respondent answered both of them "Very Useful"]

We have our computer interfaced with our word
processing system and use Master Spec (AIA).
[REMARKS]

Looks like you have some super ideas going.

Remark Set 46:

Keep it simple!

Remark Set 47:

To go to a total management system such as whims [sic]
will be a nightmare to keep updated. It would require a
clerical person constantly updating the system to make it
workable. We have a "mobile" society that does not work at
a position for over a two year period. No reflection on
our workers. They are good, but they transfer with their
spouses and then we are back to training mode for about 6
months to a year and we enjoy for a year. With the present
grade structure this can never keep qualified personnel.
We will always be placed in a position of "garbage in and
garbage out" situation. 1 foresee spending the last hour
of the day doing nothing but "busy" work trying to update
all information to be fully useful. As a taxpayer we are
trying to over manage with a "whims" system with a lot of

unnecessary information and data. Very similar to the
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total programming system that was scrapped after thousands

of dollars were spent gathering data to set the program up.
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