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(ABSTRACT)

This project addresses an administrative information system for the
Operations Directorate (OD) within federal government agency (which is
referred to as the “Agency”). The OD was formed two years ago to combine
similar tasks under one directorate. When the OD was formed there was
insufficient time to properly address the information system and many of the OD
personnel did not have a clear understanding of their own functional
requirements. Now two years later, the OD management would like to
incorporate an information system that satisfies all of the users requirements.

This project addresses the analysis and design alternatives to the
development of an information system that satisfies the OD requirements. The
requirements encompass not only the users requirements but logistic,
maintenance, environmental and security requirements. The OD information
system integrates the concepts and techniques of System Engineering Design.

The research encompassed the class work from the System Engineering
program, to include System Engineering, Applied System Engineering,

Management Information Systems, Human Factors Engineering, Statistics,



Software Engineering, and Productivity. These engineering and mathematical
disciplines integrate to form the system engineering approach.

Three design alternatives were developed from the users requirements
and current system configuration. Using the system engineering analysis, a
design alternative was chosen based on the users requirements, system life
cycle cost and OD yearly budget considerations.

The solution is a concise project detailing the analysis, and design of the
OD Information System. The intent of this project is to provide a methodology in
developing an information system for this government agency. The functional,
technical and operational aspects of the system integrate together to form the
system.

The goal is to ensure the system provides a more productive, technically
efficient, reliable, and user friendly system. The productivity of the system is
the measure of the number and quality of reports, publications, and
presentations. The system is considered technically efficient when the
production of output has taken advantage of all available technology to
minimize the inputs of production. A reliable system is one that fails
infrequently and recovers quickly when it does fail. A user friendly system is a
system where the user interface has been developed to point where an
average person can perform the required tasks quickly and without software
error.

The measuring of the the system in terms of Mean Time Between Failure
(MTBF), and Mean Down Time (MDT), user and management feedback

determines whether the system has achieved it's defined goals.
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Glossary of Terms

Configuration Control - Configuration control is the process of controlling
a system by maintaining database that monitors the system.

Database Management System (DBMS) - A database management
system is a method for monitoring a system by maintaining records on various
aspects of the system.

Geographical Information System (GIS) - A software package that
specitically design for enhanced graphics and data retrieval relating to
geography.

Information System - An information system is defined as a system where
information is developed, stored, altered, integrated and transferred.

Local Area Network (LAN) - A computer communications system usually
developed for short distances between fileserver and workstations.

Mean Down Time (MDT) - MDT is defined as the average time for the
system to be down due to an unscheduled maintenance.

Mean Time Between Failures (MTBF) - MTBF is defined as the amount
time between system failures.

Non Repairable Equipment- Non Repairable equipment is defined as
faulty equipment deemed unfixable upon investigation by maintenance
personnel.

Repairable Equipment - Repairable equipment is defined as faulty
equipment deemed fixable upon investigation by maintenance personnel.

Turn Around Time (TAT) -TAT is defined as the amount of time for a

specific function to be complete.



|. Introduction

1.0 Project Type

Operations Directorate (OD) is responsibie for maintaining a Mission
database for operations. All of the mission responsibilities are performed on a
SUN/UNIX Local Area Network (LAN) system. This is referred to as the Mission
Database or Mission LAN. The OD prime directive is to maintain, update,
analyze and plan operational support with the Mission Database. The Mission
LAN can not support the administrative responsibilities to include reports,
publication and presentations. The Mission LAN is located in designated
operational support areas through out the OD. An information system does not
exist within the directorate that can support the connectivity in terms of
scheduling meetings, message handling, project interaction and publication
support.

An information system must be developed from the functional
requirements within the OD’s four divisions. The four divisions include a
Support Division which is responsible for planning short and long term events.
The Management Divisions which is responsible for managing the Mission
Database. The Analysis Division analyzes data from the Mission Database and
produces reports, presentations, and publications based on the analysis. The
Systems Divisions maintains training and systems integrations for mission

activities.



1.1 Project Scope

The OD information system project includes a detailed development pian
and concept for implementation, procurement procedures, concept for system
support, a security procedure and a configuration control plan. The
development plan detaiis the overall system in terms of hardware and software.
The implementation concept outlines the procedure for implementing the
system. The procurement procedures outlines a process for solving the
procurement problems that currently exist in the OD. The concept of support
plan outlines the procedure for monitoring the system for changes that indicate
a reevaluation of system requirements. Security considerations must be
developed within the plan that adhere to Station policies. A plan for
configuration control entails the development of relational database that
monitors software, hardware, and maintenance aspects for the information

system.

1.2 Problem

The development of the project requires the definition of requirements to
drive the system design. Each requirement will be mapped into a specific
purpose for the system. Each purpose will then translate into specific function
within the system. Each function then can be mapped into a particular piece of
hardware and software that will satisfy the original requirement. The problem is

to develop a system based on the users requirements. The problem will be



solved if each requirement has been carefully mapped into a specific function
within the system. The objective of the project to show a clear and concise
Systems Engineering design process through each phase of development

from requirements to detailed plan.

1.3 Project Environment

The OD is located within in the facility known as the “Station”. The
station has authority over all support aspects in terms of janitorial, facilities and
workplace location within the Station. Currently the OD is scattered in three
locations throughout the Station. Support, Systems and Management Division
are located in one area of the Station. Analysis Division and OD Administration

personnel are located separate from each other and the other divisions.

1.4 Qperations Directorate Systems Engineering Methodology

The System Engineering process begins with the need for the system.
That need translates into requirements, which are then analyzed through the
feasibility analysis to determine the feasibility of the system based on
requirements.

Each System Engineering project is unique in the System Engineering
application. The process is an iterative loop that each development step feeds
back to previous steps of the development process. This feedback ensures the

design will converge to a point of the an ideal desigh based on the functional
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requirements and technology available at the time of design.

1.5 QOperations Directorate Information System Design Phases

The system design is broken into three design phases: Conceptual
Design, Preliminary Design, and Detailed Design.” Table 1 outlines the OD
information system design phases.

The conceptual Design stage is used to lay the foundation for the system.
The requirements are defined and analyzed at this stage of the development
process. The maintenance concept and analysis are also completed at this
stage. The output from the concept of design is the system engineering
management plan and the advance system engineering plan that will be used
through out the development and implementation of the other stages.

The preliminary design stage is used to provide more detailed analysis,
and optimization of the system. The allocation of requirements and system
synthesis provide the first look into the system as a whole unit. The information
system structured design and user interface provide the analysis to qualify the
design from a software system. The output from the preliminary design is the
system synthesis and system definition, that will be used in the detailed design
stage.

Detail design stage includes product design, design data and
documentation, as well as system test and evaluation. The output from the

design stage is the summary design plan that will enable the system to be

' Major design phases Systems Engineering and Analysis, See reference 1.
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implemented.

1.6 Technological Assumptions

Operations Directorate information system requirements can be satisfied
with the given technology. There are no technological limitations to the

Operations Directorate information system.

1.7 Implementation Assumptions

A yearly budget for maintenance has been approved by management.
The management must be willing to support all future maintenance of existing
equipment and software. The information system will be on a constant
feedback from users and management with a recursive intent to modify and

upgrade upon change to functional requirements.

1.8 Project Literature

The primary literature source was “Systems Engineering and Analysis™
for System Engineering methodology. This reference provides the
methodology for developing any type system. This project uses the same
methodology in the development of the OD Information System. There are
phases in the project that were not needed. For example, since major aspects

of the system were procured, testing was limited to testing the system in it's

2 See reference 1.



entirety. Figure 12 diagrams the Systems Engineering process that was used
in the development of this project.
The other references were used for definitions, and background

information.



Il. Operations Directorate Information System Definition of Need

Few of the OD’s functional requirements are being satisfied by the
current system architecture. Each division has specific functions that must be
accomplished on an administrative information system. A primary function of
an administrative LAN is to integrate data to include reports, and graphics into
various publications or reports. The following outlines a typical scenario that an

information system must be able to support.

Administrative information System Scenario. A monthly status report is
produced every month in the OD. This status report is distributed to OD

management and a few external agencies. The status report encompasses
every division’s status and is integrated within the publications and graphic
branch.

Each division has various reports and graphics that must be incorporated
into the monthly publication. A presentation and word processing software
package are used to as the primary sources for data into the publication.
Project planning, spreadsheet and relational database reports may also be
integrated into these publications.

Once the publication branch has received input from each of the
divisions and input (via diskette) from external agencies, the publication branch
must process the data into a monthly status report. A desktop publication
software is then used to process the data into a status report. Currently the

desktop publishing software is located on one workstation and is not on a MS
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Windows platform. This software is not considered capable of supporting the
the volume of data. The size of the publication can be as large as 20 pages.
The current software can only support up to a ten page document.

A completed report is then sent to each division manager for review. A
meeting will then be scheduled to allow each division manager the opportunity
to correct any portion of the status report. The scheduling of meetings can be a
time consuming process for the management secretaries.

All meetings are scheduled through the paper calendar on the desk of
the directorate chief's secretary. The other division secretaries are required to
coordinate the scheduling of such meetings. Often due to scheduling
constraints, division level secretaries have to walk over to the directorate chief’s
secretary desk and deconflict the schedule of meetings. Since the OD is
scattered in three locations through out the Station, the coordination of
meetings can be quite confusing and time consuming.

After the publication status meeting, the final updates to the monthly
report are sent to the publication branch. A completed publication is then sent
to the reproduction facility for final copying. The final step to the process is the
addressing of each publication copy to the specific person or organization.

A relational database has been developed to output address labels for
each publication. The labels are printed out on a local printer and then pasted
onto the publications by the secretaries in the publication branch. The copies
are then sent to standard registry for distribution.

Figure 1 diagrams the process required to produce the monthly status

report. Each line in the figure indicates the lines of communication that must

10



exist to electronically transfer reports or graphics into each monthly publication.
The list of data sources are the type of data processes that may be incorporated
into the publications. The scheduling and electronic mail software are used for
coordination of the publication and are not directly used as input into the
publication.

Management would like to automate the production of publications.This
automation includes the transferring the data from diskette to the publications
branch, the standardizing the software packages that must incorporate data into
the publication, the reviewing of the publication on line vice hard copy print out,
automate scheduling of meetings within the OD, and coordination through
electronically mail system.

OD Procurement and Support Scenario. Another need of the system is
to address the current procurement procedure. The typical procedure for
requesting equipment to perform required functions starts with a verbal request
to his or her manager. The division manager would then communicate to the
automated data processing (ADP) manager about the request. The ADP
manager would then send a written request to the Station ADP organization.
The equipment would then be procured through the Station procurement
procedure. After about 6 to 8 months the equipment would arrive to the Station
logistic department. The facilities personnel would then be notified to schedule
time for installation of the equipment. The person with the original request
would probably get their equipment installed in another 6 to 8 months
depending on the schedule from the facilities department. Management

considers that 12 to 16 months too long for procuring and installing equipment.

11



Once the equipment has been installed, there is no equipment tracking
mechanism. There is no system to let a ADP person track software version on
the workstations. The OD does not have a mechanism to measure
maintenance or reliability of the equipment. A configuration control system for
tracking and measuring the information system is required.

Administrative Station LAN. The Station LAN was designed to meet the
general administrative requirements of the Station. The Station LAN does not
support a relational database nor a project time line chart. The Station does
not allow any LAN workstation to have hard disks or floppy disk drives. The
purpose of the Station LAN is to provide only the basic information system
support.

Though Administration Staff and Analysis Division are currently on the
Station LAN, many of the functional requirements in these two areas are not
being satisfied.

The Station LAN has low reliability and slow maintenance response .
The Station LAN fails during operation at least every week. There is potential
for data to be lost any time the system comes to an halt. The average response
for maintenance is one working day.

The Station will provide maintenance on all procured workstations if they
are of the same type currently residing in the Station. If at all possible, the OD
management would like to keep the hardware similar to that residing on station.
This will eliminate much of the maintenance cost that would be associated with
providing a separate maintenance department.

Specific System Capabilities. Table 2 outlines the number of reports,

12



wosAs
a1edjunWwo)

suoljoesues; 0002

lle dluono8|
pue
Bujinpayog

SWAISAS 10} S9LI0JUBAUL
ujejuIeW pue J0})uop

saseqelep 02

aseqeje( |euonejey

ssa4b60.d s1ooloid e

S1eojUNWWo?) s109lo.d op lsuuejd 10eloid
pue JOjUon
syeyo Je|ing 1o oiydel
>=au_:o=_(n_.w_wm “..n_u._wa%_ou._m: BIA seBed 0oL Weyo je|ng 10 oiydesn
}! Jul $UO|1BIBUSY) UONBIUSSAId
lejnoiued ajesunwiuio)

Ajjes1uon099 10 Adoopiey eiA

uoljeuwtiojul spodal 00S yibue| u; sabed y abelone

Jenojued ajediunwwo)

uone.lauax) yoday

asodind wolsAg

leeA 1od @WIN|OA

Juawiaiinbay

zalqel

sasoding wajsAs 0] sjuawalinbay buiddepy

13



presentations, publications, meetings, and message traffic between the various
branches within the division per year. The average length of the reports were
estimated at 4 pages though the reports length can range from one to twenty
pages. Not all reports generated in the OD are for the publications. The
presentations are usually developed singularly and often then incorporated into
larger overview briefings that are kept in a library in the publication branch.
The number of presentation graphics (1000 pages) was estimated from a given
work load per year in each of the divisions. The number of publications was
determined by the requirement of the monthly status report, the biweekly
mission report and various other reports required yearly within the OD. The
number of meetings was determined by the number of meetings over the last
three months multiplied by 4 for a yearly total. The message traffic was
estimated from one message per week for each OD personnel per year (6300
message transactions).

Table 2 maps each requirement from the information system to the
purpose of the information system. Each purpose will then be used to translate
into the functions of the information system.

Specific Purposes. There are five main purposes to this information
system.

1. The system engineer shall perform a system analysis for functional
requirements. These functional system requirements will be used to develop
the LAN architecture.

2. The project shall outline a more time efficient procurement concept.

The procurement alternative chosen must achieve a desired delivery time of

14



under three months.

3. The system engineer shall determine a support concept that will solve
the delay from equipment arrival to installation of equipment. The maintenance
concept chosen shall also specify which organization has the responsibility for
which level of maintenance.

4. The system engineer shall document security considerations for the
information system. Since the information system LAN resides in a multiple
LAN environment the security issues shall also be specified within the plan.
The dissemination of data from one LAN to another must be prevented. The
information system system shall specify exactly how this will be prevented.

5. The system engineer shall design a database management system
(DBMS) to track all of the hardware, software, maintenance, and ADP requests.
The DBMS would enable the system to be used as a measurement tool for
management. The types of measurement data required to be accessed
through the DBMS include reliability, maintainability, human factors,
supportability, and economic considerations.

The information system plan will be implemented immediately upon
approval.

The information system production and construction will start by the end
of October 1994. The budget for 1994, has been put on hold until this
information system plan is complete. The entire system will be online by the
end of 1994.

Management has indicated that this plan is at the highest level of

importance. The personnel within the OD are all frustrated with the lack of

15



continuity throughout the office. The current information system of the OD is in
such poor condition, this project will help save money, time, personnel

frustration.

16



Ill. Conceptual Design Information System

3.0 Feasibility Study

Mission Definition. The project mission is to develop an administrative
information system that not only encompasses the file server and workstations
but also a database management system (DBMS) to monitor the information
system. The system will be available 24 hours a day, seven days a week
excluding any scheduled downtime for system maintenance, backups and
software upgrades. The current operation requires that only 10% of the OD
personnel works evenings, nights and weekends. The peak usage will be
Monday through Friday 9 am until 4 pm. The system will be deployed and
operational by the end of 1994. The system will take input from the keyboard,
diskettes, mouse, scanners, and CD ROM. The system will process and output
the data into reports, graphics, publications, and electronic messages.

Organization of the Operations Directorate. The overall functions of each
branch are depicted in figure 2. The percentage on figure 2 indicates the
percentage of job functions performed on an office LAN and the Mission LAN.
The values are average expected usages for the entire branch. For example
the Training Branch expects to use the Office or Administrative LAN to
complete 90% of their job functions and only 10% on the Mission LAN. The
data was gathered from the users in each area. Figure 2 percentages can then
be translated into the required number of workstations required in the specific

branches.
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Directorate

Administration

Travel Support

ADP Support
Security Support
100% Office LAN
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Directorate LAN Requirements

Figure 2
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Operations Directorate Functional Requirements. Figure 3 diagrams the

overall system inventory to include personnel and workstations. This figure
gives and an overall understanding what currently exists in each of the
branches. The data was gathered from inventory that was conducted in each of
the branches. Each person in the OD will have access to the administrative
LAN, but not every person will have a dedicated workstation on his/her
immediate desk area.

The goal between figure 2 and 3 is to determine with the given
equipment in figure 3 how one can a determine the number of administrative
LAN workstations required with a given branch. The areas in the OD that have
more than 40% of their tasks on the office LAN require a dedicated workstation.
A person could have 2 workstations on their desks if greater than 40% of their
day is spent on each LAN. Though this may limit the desk space area, the
trade-off of not having enough workstations available to meet the demands out
weighs the loss of desk space. Those branches where personnel require less
than 10% of their job function on the administrative LAN, will have one
workstation for the entire branch. Those with 10% to 40% of their job functions
required on the administrative LAN will have to share a workstation for every
three to four persons. Each branch will determine the location these shared
workstations based on configuration of desks and equipment.

Feasibility. The five purposes as defined in the definition of need are all
feasible. The system that is required is not unlike any other information system

in a typical business office with the appropriate documentation and procedures.
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3.1 System Operational Requirements

Reliability Requirements. The overall reliability of the system shall be no
less than 96%. The 96% reliability translate to the amount of allowable
unscheduled downtime for the system. The 96% reliability is considered an
accurate level of tolerance for failure of the system. Given the high level of
procured software and hardware, a 96% reliability is an accurate expectation.

Maintainability Requirements. The system shall be off line at least once
every week days for scheduled maintenance. Currently the Station performs
weekly maintenance on all Station LAN fileservers. This weekly maintenance
and database backups requires approximately 2 hours of scheduled down
time. This down time does not include other scheduled down time such as
system upgrades. System upgrades will be conducted periodically when
software or hardware upgrades are required. The amount of time required
varies for type of upgrade required. All schedule maintenance will be
performed after the normal work hours. All workstation hard disks will be
backed up by the specific workstation user.

The maximum time allowed for unscheduled maintenance is 60 minutes.
This time is considered the maximum allowable time for repairing a piece of
equipment at the organizational level. This time will require maintenance
personnel to replace any equipment with the spare, if the faulty equipment
requires more than one hour for repair. The faulty equipment will then be
considered at the intermediate level of maintenance. The system should

recover within one hour for any failure.
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Human Factors Requirements. The temperature of the work place shall

adhere to standard thermal comfort zone. The standard temperature of
between 66° and 79°F is considered comfortable, provided the humidity is

below the upper limit (65%) and air velocity is not excessive.'

The graphic branch workstations require track balls vice the standard
mouse that is used on the workstation. Track balls allow the arms and hands to
be more comfortable for the hours required to develop graphics and
publications.

Also the graphic branch requires high resolution monitors to assist to
viewing detailed graphic displays. The lower resolution monitors do not display
the detail graphics.

Supportability Requirements. All equipment consumables to include
paper, ink, ribbon, oil will be maintained by the Station Logistics department.
The OD Automated Data Processing (ADP) personnel will be required to notify
the Station logistics department of new consumables. The Station’s logistic
department will maintain the equipment consumables.

Economic Requirements. The initial cost allocated to the information
system is $150,000 for fiscal year 1994.

Database Management System Requirements. The DBMS requires
databases for hardware, software, maintenance, workstation, request and
documentation. The output from the database management system will allow

evaluation of the overall system reliability.

Operations Directorate Level Requirements. Each OD personnel

' See reference 5, pages 244-245.
22



requires connectivity to all divisions and branches within the OD. Each division
requires access to the basic software package. As describe in the definition of
need, the OD personnel must be on the same LAN network with the same
software platform, that will enable integration of reports into publications. A
standardized software package throughout the OD will enable the publication
branch to integrate the required reports and graphics into publications like the
monthly status report on the LAN network. The basic software package
includes word processing, spreadsheet, presentation, mail system, scheduler,
relational database system and a project planner. Figure 4 outlines the
software requirements on the file server and workstations.

Division Level Requirements. Any unique or specialized software that
can not be put on to the LAN, must be made available to the branches on the
workstation’s hard disk. The number in the parenthesis on Figure 4 indicate the
number of software packages required in of each type of software for each
division. The number of software packages required was calculated from the
functional requirements within the division.

Publishing software is required for the publications branch and
performance analysis branch and the requirements branch. The publishing
software is mandatory for integration of the various reports and graphics into
the publications.

Compilers are required in Analysis Division. C, Visual Basic and C++
compliers are the minimum requirement.

Support Division, Analysis Division and Requirements Division require a

23



Directorate

Basic Office Package:
Word Processing i .
Spreadsheet Administration
Presentation
glall System Basic Office
chedul
Relational Database Package
Project Time line
Support Management Analysis Systems
Division Division Division Division
Basic Office Basic Office Basic Office Basic Office
Package Package Package Package
Geographical Compliers (1) Drawing
Information Package (3)
System (1) Statistical
Graphic (1) Compliers(2)
DeskTop Statistical
Publishing (1) Graphic (2)
Geographical DeskTop
Information Publishing (3)
System (1)
Geographical
information
System (2)

{paranthesis indicate the number of each type of software required)

Required Software Processes

Figure 4
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Geographical Information Software in support specialized reports.

Publication branch and Performance Analysis Branch require multimedia
high performance workstations. Each of these branches needs one high
performance workstation and one workstation that can handle the most
sophisticated desktop publishing, CD ROM, high resolution monitors and
scanners.

The publication workstation must be able to handle a vast amount of data
in memory. A twenty page monthly report with graphics and photographs can
easily use up to 24 MB RAM. The detail graphics incorporated are much easily
drawn on high resolution monitors. The CD ROM uses reference material like
encyclopedia and detail clip art that would otherwise use a vast amount of hard
disk. Scanners are used for two purposes, one is to transfer pictures intro
publications. Second, to incorporate typed documents that can be scanned in
rather than typed by hand. The entire publication workstation hardware and
software must combine with the network fileservers to allow the ease of

production of publications.

3.2 System Maintenance Concept

Directorate Maintenance Responsibility. The Station has overall

equipment maintenance responsibility in the OD. The Station’s maintenance
support averages about 3 hours. The average of 3 hours per maintenance call
was calculated from maintenance records over the last year in Analysis

Division. The OD management feels that this time delay for maintenance is too
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long. The OD maintenance requirement time shall be 1 hour, during normal
work hours. The time of one hour was determine from the amount of time to
diagnhosis a problem, either have a simple fix or swap out the equipment with a
spare. The requirement for response of 1 hour for maintenance requires the OD
have their own maintenance personnel perform organizational maintenance.
Figure 5 diagrams the information system maintenance flow. > The number of
spare equipment required was calculated in the logistic support analysis in the
detail design phase of development.

Qraanizational Maintenance. The repairs at this level include rebooting
workstation or printers and diagnosing problems on the system. All work at this
level will be performed in the work area. When the equipment must be
replaced then the OD maintenance personnel must swap out the equipment.
The process of transferring faulty workstation (w/s) from the organizational to
intermediate maintenance will be determine by OD maintenance personnel.
The equipment will then be turned over to the Station Maintenance personnel
for Intermediate Maintenance.

Intermediate Maintenance. The Station will perform ali Intermediate
Maintenance, to include fixing swapped out equipment. The Station
maintenance personnel will coordinate all equipment replacement with the OD
maintenance personnel. All repairable equipment will be used as spares and

added to the inventory.

Depot Maintenance. Depot Maintenance will be performed by the
Station. All equipment that requires more technical expertise to diagnosis or

repair will be handled by the Station Maintenance personnel. If any part can

2 Figure 5 was developed from reference 1 page 44, Figure 3.6.
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not be repaired it will be discarded as non repairable or sent back to the

manufacturer for repair.

3.3 Preliminary System Analysis

The problem is defined as the lack of connectivity throughout OD. There
is a waste of money and time on a non-existent OD information system. The
goal is to solve the OD’s administrative problems by laying down a blue print to
allocate monies to procure a new system. Figure 6 diagrams the system
analysis required to design the ideal system.®> The process of system analysis

will be used to determine the best design approach.

Design Alternative A - Expand the Station LAN. The Station LAN would

remain in place and additional workstations would be added to allow every
functional area access to the Station LAN. Figure 7 diagrams this design
alternative. This is the current design alternative.

OD has no control or authority of the software on the fileserver. The
fileservers are not chosen with regard to the OD’s users requirements. The
LAN workstations are not allowed to have hard disks or floppy disk drives. The
fileserver can not operate any other software than what the Station has chosen.
The Station LAN does not support relational database or project time line
software packages.

OD will have to purchase added workstations, required to get every

functional area onto the same network.

® Figure 6 was developed from reference 1 page 47 figure 3.7.
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Directorate >
Workstations

PC
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Design Alternative C - Directorate Procures LAN and Fileserver

Design Alternatives A, B and C
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Desian Alternative B - Operations Directorate Fileserver. This design

alternative uses the Station LAN or “backbone” with new fileservers. These
new fileservers will meet the requirements of the users in OD. The OD will have
complete authority over the software implementation. Figure 8 diagrams
Design Alternative B. All of the requirements can be satisfied with this design
alternative.

The fileserver cost will have to be added into this design alternative. The
majority of cost will be the purchasing of software site licenses that will operate
on the fileserver. The OD will also have to buy the added workstations that are

required in those areas that require access to the LAN.

Design Alternative C - Operations Directorate LAN and Fileserver. The
OD would develop a new LAN and fileserver. This would entail procuring the

fiber optic cables, fileserver and additional workstations. OD would have the
authority over the fileserver and the LAN equipment. Figure 8 diagrams design
alternative C.

All of the requirements would be satisfied by this design alternative.

Design Alternatives Life Cycle Cost Analysis. The total life cycle cost

includes research and development cost, investment cost, and operations and
maintenance cost. Figure 10 diagrams the information system life cycle cost.*
The information system total cost is given by the equation

C=Cr+Ci+C(Cp

* Figure 10 developed from reference 1 page 513, figure 17.6.
31



Total Information System Cost (C)

Research and
Development
Cost(CR)

Advance
Research and
Development

Cost (CRrR)

Concept study
Feasibility study
System
Operational
requirements

Engineering
| Design
Cost (CRE)

Initial design effort
Design Engineering
Functional analysis
and allocation

Investment
Cost (C))

Procurement
= Cost (Cyp)

File servers
Workstations
Software

Site licenses
Misc hardware

Initial

- Logistics
Cost (C))

Initial Sparefrepair
parts and material
Initial training

Operations and

Maintenance
Cost (CQ)

Operations
Cost (Cop)

Cost of
system

life cycle
operations

Maintenance

Cost (Com)

Cost of system
and equipment
life cycle
maintenance

Information System Cost Break Down Structure

Figure 10
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where C is total system cost. Table 3 describes the detailed cost associated
with CRg, Cand Cq for each design alternative.® The life cycle cost analysis
for each design alternative allows for careful comparison of the overall cost
over the life of the system. The following outlines the cost associated with each
aspect of the life cycle cost.

The cost for advance research development (Crr) is determined by the
cost for the system engineer to complete any advance research. The time to
interview and collect requirements for the system was estimated at 80 hours at
an estimated GS-11 level. The cost for GS-11 level is $50,000 per year ($24.03
per hour).

The engineering design cost (Crg) is determined by the number of
hours the system engineer took to complete the engineering process. The time
is estimated 100 hours to complete.

The initial procurement cost (C;p) is determined by the number of
workstations and software required to bring the system on line. The initial
procurement cost varies with each design alternative. For design alternative A
the cost for hardware and software is $15,600 plus the initial procurement cost
$3600 for 6 PC’s. The cost of $600 per workstation is the estimated cost for
standard Station LAN PC. The OD require a total of 26 workstations scattered
through the OD.° Six workstations are required for spare estimated from the
logistic support analysis.

For design Alternative B the cost is estimated at $27,900 for 20 standard

*Table 5 developed from reference 1 page 529, figure 17.1.

¢ In the detail design portion a total of 20 standard, 3 programming and 3 graphic workstation
are required. In design alternative A, the Station will only support standard workstations on their
fileserver.
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workstations, 3 programming workstations and 3 graphic workstations.” The
initial cost for the software $70,180. This includes the fileserver software site
licenses, estimated to be $60,000 and miscellaneous workstation software,
estimated to be $10,180.

For design alternative C the cost is identical to design alternative B,
except for the additional cost of $150,000 for cabling and computer hubs to
support a separate LAN backbone. This estimated cost was determined from
interviews with Station LAN personnel.

The Operations and Maintenance Cost (Cp) is calculated for each of the
next five years using the present equivalent evaluation. The present equivalent
evaluation represents the difference between present equivalent costs for each
alternative at a given interest rate.® An interest rate of 10% for five years was
used to determine the present equivalent rate for comparison. Table 3 outlines
the differences between the design alternatives using present equivalent cost
for the operations and maintenance cost.

The operations cost (Co) is the cost the Station will charge the OD for
operating the fileservers. The cost is estimated for GS-8 level ($30,000 per
year) to maintain operations. The Station operations personnel will spend 2
hours out of every 8 hours shift for OD operations support (3 8-hour shifts per
day). Thisis an estimated amount of time that it will take to maintain operations
on the fileserver. The cost is then calculated $14.4 per hour 6 hours per day for

365 days per year. The total for any given year is $31,500.

" Detail design phase the number of required workstation is calculated.
¢ See reference 1 page 156, for more detail on present equivalent evaluation.
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The maintenance cost (Copy) is the cost for spares, consumables and
full time OD maintenance person to perform the organizational maintenance.
The spares cost is $3600 for design alternative A and $11,270. for both design
alternative B and C. The cost for consumable is $2000, to include ink, oil,
cleaner and paper. The cost for the maintenance person is estimated at
$30,000. per year. The overall maintenance cost for each design alternative is
depicted in Table 3 for each of the five years.

Evaluation Criteria. The design alternative chosen must meets the OD
operational requirements within the 1994 ADP budget.

Evaluation Technique. By calculating the cost of the each design
alternative in present equivalent evaluation, an evaluation for each design
alternative to requirements can be performed.

Data Collection. The equipment cost was gathered from General
Service Administration (GSA).

Evaluation of Alternatives. Design alternative A will cost the least
($274,613.), but many of the operational requirements will not be satisfied.
Design alternative B life cycle cost is $386,864 with initial cost $109,350 and all
of the operational requirements will satisfied. Design alternative C estimated
cost is $536,864 with initial cost of $259,350. Design alternative C satisfies all
of the operational requirements, but exceeds the initial cost allocated for fiscal
year 1994. Figure 11 outlines the life cycle cost comparison for each design
alternative.

Choose Design Alternatives. The ideal design alternative, based on a

given budget of $150,000 is design alternative B. Design alternative A does
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not satisfy enough of the functional requirements, and design alternative C is

too expensive for the 1994 budget.

3.4 Structure Analysis

Define Processing Rules. The overall system rules are defined at this
stage to allow for concept of design changes. Though the system will all be at
one security level, data between various divisions and users must be kept
confidential. Users can not have access to other users personnel home area
data. Users can not have access to other division directory data. All users will
have access to the directorate’s directories. Anyone can create a directory at

the directorate level to allow anyone in the directorate access to the data.

3.5 Advance System Planning

Development Specification. The requirements for development
purposes are all of the operational requirements on the file servers. These
requirements drive the LAN architecture specification.

Product Specification. The products that are expected out of the
information system include reports, memos, publications, communication
throughout the OD.

Process Specification. The process specification is the actual process of

the information system. This includes all of the software programs to process

data into various outputs.
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Material Specification. The material specification include the file server,
the software site licenses and additional workstations, as well as the

consumable material to include ink, oil, paper, and cleaners.

3.6 System Engineering Management Plan

Technical Program Planning and Control. Table 4 outlines the Program
Task Chart for the information system.® The preliminary and detail design are
scheduled to be completed in October 1994. A program task chart is used to
maintain a schedule during the system development.

System Engineering Process. The system engineering process begins
with the concept of design through the implementation. Figure 12 outlines the
information system engineering process.” Each step of the engineering
process defines the information system more clearly. The system engineering
process outlines the process required to complete the system.

Engineering Specialty Integration. The installation and development of
LAN hardware require input from electrical engineers. The development of
software interaction between the file server and the workstations on the LAN
require software engineers. Electrical engineers and software LAN engineers

are required to complete the specific engineering requirements.

® Table 4 developed from reference 1, page 553, figure 18.3.
" Figure 12 developed from reference 1 page 22, figure 2.4.
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IV. Preliminary System Design

4.0 System Analysis

System Operational Functions. The OD’s information system operational
functional flow is depicted in figure 13. The database management system is
used as the backbone for the operational flow. The operational functional flow
diagram is used as a tool to outline the specific operational goals of the system.
The information system begins with a clear understanding of the operation
required by the user to produce the necessary reports, graphics, and
publications from the system. The database management system is required to
monitor and control the information system operation.

The first level outlines the highest level of abstraction for the system. The
second to fifth level magnifies the operations to the finer and finer detail. These
levels were developed by extrapolating the functions as defined in the
requirements of the relational database management system. The primary
function of the operation functional flow diagram is to identify the system
functional requirements by describing the operations of the system in finer and
finer detail.

Data Flow Diagram. The data flow diagram helps the system engineer to
describe the flow of data and control of the system from the perspective of the
user. Figure 14 describes the OD information system’ and was developed from

operational flow diagrams. The dotted line indicate the control flow

' Data Flow diagrams are used in the developed of software programs, see reference 7.
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over the system and the solid lines indicate the data flow through the system.
System Maintenance Functions. Figure 15 outlines the information
system maintenance operation.? Three levels of maintenance functional flow
have been outlined. Each level of maintenance is outline with the necessary
details to ensure that all maintenance considerations are properly addressed.
Maintenance flow diagram was developed from documenting the process of

troubleshooting the system.

4.1 Preliminary Synthesis and Allocation of Design Criteria

Allocation of Performance Factors. The performance factors are key
indicators to the system performance level. Some of the performance factors
will be accessible through the database management system and others will be
qualified data from the users of the system.

The reliability will be analyzed from maintenance records contained in
the maintenance database. This include the mean time between failures and
mean down time. This data will be compared to the reliability requirements.

Supportability will also be analyzed from the the maintenance records.
The number of spares required will be compared to the calculated number in
the logistic support analysis.

The measure of productivity will be to analyzed in each of the branches.
The system productivity will then be measured over time to indicate a trend to
productivity.

The ADP personnel will have to receive feedback from the users to

2 Figure 15 developed from reference 2 page 637, figure A.3.
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determine if the system can be identified with the term “user friendly.” This feed
back can be in terms of comments in the request database, or in periodic
system evaluations to the users. The term “user friendly” is an subjective term
based on the software chosen and not necessarily on the system as a whole.
The OD maintenance personnel and ADP personnel can offer insight to the
system usability as whole unit based on knowledge of the system. Corrective
action can then be fed back into the system analysis, when the system is
reevaluated.

The system technical efficiency is another performance factor that is not
as readily available. |deally the measurement of technical efficiency is the ideal
production divided by the actual production with the output of production
remaining constant.® In terms of the information system with a constant output
of reports, publications and presentations, the efficient use of the input will
determine technical efficiency. The inputs are defined as the data, and time.
The estimated value of technical efficiency is also fed back into the system for
corrective action.

Allocation of Requirements. Figure 16 diagrams the allocation of
requirements.* Each major component of the system is diagramed. Each
system component can than be analyzed through the system life cycle for the
effectiveness contribution to the system.

The software and hardware allocation requirements is a crucial step in
the development of the system. Each component can be linked to a specific

requirement in the system. The size of the fileservers relates to the capacity of

* See reference 3 for more detailed definition of Technical Efficiency.
“ Figure 16 developed from reference 1 page 640, figure A.6.
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the users on the system. The Microsoft Office software package will enable the
OD to link into a communication network for message traffic and data transfer.
The Microsoft Scheduling software will enable the OD to have an online
scheduler for meetings.

The publication workstations allocation of requirements links to the
production of publication like the monthly status report. The hardware and
software on the graphic workstation form a system function that address the
challenge of integrating the reports and graphics into the monthly status
reports.

Once each system component is identified, then the allocation of
requirements to each of the system component can be completed. Figure 17
diagrams each component with the relative system performance factors.® Each
components reliability and maintainability factors are combine into the overall
system'’s reliability and maintainability objectives.

The hardware mean time before failures (MTBF) on figure 17 was
estimated with the given complexity of the component. The software reliability
of .99 for all procured software is an assumed value. The reliability for the
printers was gathered from the printer documentation and phone calls to the
manufacturer.® The workstation reliability was estimated. The manufacturer
would not release any reliability data on their workstations. The total reliability
of the system was determined from these estimated MTBF. The overall system
reliability of .976 is within our requirement of .96. The process to calculate the

overall system reliability was taken from reference 1 page 355, exponential

® Figure 17 developed from reference 1 page 66, figure 4.9.
¢ See references 8 and 9.
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failure distribution.

4.2 System Optimization

Evaluation of System Effectiveness. The evaluation of the system to the
estimated cost determines the effectiveness of the system. Each level of cost is
compared to the comparable effectiveness parameters. Figure 18 diagrams the
comparison of the life cycle cost to system effectiveness.” Given the relatively
low life cycle cost, the information system is considered to be very effective

system.

4.3 Information System Structure Design

The system architecture as related to the software process is shown in
figure 19. This figure diagrams the user interfaces with all aspects of the
system. This diagram was used a tool to develop an understanding of the user

interface capabilities.

4.4 |nformation System User Interface Definition

The users interface definition defines the system overall capabilities that
allows the users to interface with the OD information system. The user will
interface with the information system through the MS Windows environment

using visual icons. The MS Windows environment provides a user friendly

” Figure 18 developed from reference 1 page 69, figure 4.11.
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First Order Parameters

Cost Effectiveness
————————— J - - _¢ T T T T T T~ ™ decond Order Parameters
Life Cycle Cost $386,864. System Effectiveness
““““““““““““““““““““““ Third Order Parameters
Research Development Cost $4325. Accuracy Performance
Investment Cost $109,350. Operational Availability
Operations & Maintenance Cost $273,189 Reliability
Usability
__________________________ Fourth Order Parameters
Design Cost $2403 .
Development Cost $1922 Maintenance
Inventory Cost $11,270 Speed of Performance
Operations Cost $119,408 Human Factors
Maintenance Cost $153,781
v Fifth Order Parameters
Displays
Spares Inventory
Temperature Work Area
Space of Work Area
Quality of Output
Usability of System

Order of Evaluation Parameters
Figure 18
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interface with a low degree of training required.

4.5 System Synthesis and Definition

Preliminary Design of Chosen Configuration. The system design will
encompass a fileserver, workstations and software to meet the OD's

requirements. Figure 20 diagrams the OD's information System. This diagram
gives a overview of the system as related to each division. The number by
each workstation indicates the number of each type of workstation that is
required to satisfy the user requirements. The number of fileservers was
determine from the capacity of 20 to 25 workstation per fileserver. The number
of printers is equivalent to the printers currently being used in the directorate.
This diagram was developed to link the concept of design and the preliminary
design concepts into a system overview.

Figure 21 diagrams the database management system. Each database
in the system has overlapping categories to enable the reports to be generated
from multiple databases. This diagram will be used as a blue print in the
development the of the databases. All databases are centralized except for the
request database. The request database is distributed throughout the entire

directorate, to allow any person to input for maintenance, equipment or training.
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Workstation Database

Person

Room
Cubicle
CPUS/N
Monitor S/N
Keyboard S/N
Mouse S/N
Comments

Hardware Database

Type
Manufacturer
SN

Model No.
LAN_A

LAN_B

LAN_C
Installation Date
Comments

Software Database

Type

Name

Version

Date Installed
Manufacturer
CPU SN
Location Disks

Maintenance Database

Comments

Type

SN

Date Request
Date Maintenance
Time Required
Comments

/

Document Database

RFC#/MWork Order #
Date Written

Date Approved
Date of Completion
Cost

Divisions Aftected

Request Database

Name
Division
Date
Room

Cubicle
Comments

Information System Database Management System

Figure 20
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V. Detail Design and Development

5.0 System Product Design

Detail Design of Functional System. Design alternative B requires that
the fileserver, workstations and specific software be purchased by the OD.
Table 5 outlines the detail hardware specification for the system. All The
fileservers and workstations will be 486 PCs. There are three types of
workstations required.

The first type is the standard workstation. This workstation is configure
with no hard disks or floppy disk drives. Basic information system requirements
will be done with this type of workstation. The connectivity between each of the
workstations through the fileserver will enable the communication for
scheduling meetings and coordination of reports for publication.

The second type is a programming workstation. This workstation has
been designed to meet the needs of the the programming analysts. These
workstations have hard disks and floppy disk drives. These workstations
specifically satisfy the programming requirements.

The third type is a graphic workstation. This type of workstation has an
increased RAM (32 MB), and a hard disk of 1 GB. The increase in RAM allows
the the workstation to process photographs that will be incorporated into

desktop publishing software. Also a high resolution monitor has been included
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to display the detail graphics and publications. The mouse has been replaced
with a track ball that is a more ergonomic design for detail graphic design. The
graphic workstation satisfies the requirement to output publication with input
from all divisions. The hardware and software designated will have the
capability to process large publication and directly input data from anywhere in
the OD. There will be no more transferring data by diskette within the OD.

Table 6 shows the software required to be maintained on the fileserver.
There was no analysis required to determine the best type of software given the
overwhelming interaction requirements. The Microsoft Office software package
is the standard for all of the government organizations that interact with the OD.

The following outlines the analysis of each independent software
package required on specific workstations.

Corel draw was chosen because of the detail drawing capabilities as
well as the 25,000 clip art graphics on CD ROM’s. Corel Draw has the
capability for detail drawings as well as to export Corel drawings into other
workstation platforms. The combination of Corel Draw and Powerpoint the
Graphics department will have a complete set of tools for graphics and
presentations.

The desktop publishing package requires the capability to import data
from any platform as well as the capability to develop publications with more
than twenty pages. Framemaker was the only desktop publishing software that
satisfies these requirements.

A new Geographical Information System (GIS) has just been released.

This package will enabte the publication area to add map graphics to the
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publications currently being produced. The package chosen has more
capabilities than most GIS package in the same price range.

The statistical graphic package will enable the operations analysts to
develop concise conclusions on data. The package will also allow the analysts
to graphically display the statistical results. Analysis of the various statistic
packages was insufficient to determine the best package for the OD work
environment. Further analysis requiring demonstration software is required.
An estimated price for the package is included in the cost estimate.

The compliers were chosen for their price. The two competing
companies (Borland and Microsoft) have comparable capabilities. There was
no significant difference between the two packages.

The database management system was develop from the need to
monitor and measure the information system. The system was built in a
relational database. Microsoft's Foxpro was used as the development tool.
Foxpro is the LAN relational database standard. The process to begin the
development of the system is to get a complete inventory of the system'’s
hardware equipment and software versions.

Loqistic Support Analysis. Figure 22 diagrams the information system
logistic support analysis.” The logistic support requirements are broken into
four areas.

The first area is spares and repairs analysis. The spares and repair
analysis relies on reliability and maintainability data to determine the correct

number of spares and repair parts. Given the number of units per each

' Figure 22 developed from reference 1 page 493, figure 16.9.
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component (K), the estimated MTBF (1/A), the estimated procurement process
of 3 months (T) and the desired reliability of .96 (R), the required number of
spares is determined by KAT, R. These two values are then compared to two

functions derived from the Poisson distribution on diagram 16.3 page 479
“System Engineering and Analysis”, see reference 1. The number of spares
required is then

5 Monitor A
1 Monitor B
1 CPUA
5 CPUB
1 CPUC
1 CPUD
The Station will purchase the initial spares for the OD, but the OD will be

paying for all new spares required. The Station will have the responsibility for
storing the spare equipment.

The second area is the personnel training. All OD training must be
coordinated through the training branch. The trainers are all a GS-11 or higher.
The training classes are geared for GS-7 or higher. The class size is
determined by the technical difficulty of the class material.

The third area is Operation and Maintenance Facilities. The OD is
responsible for immediate working environment. The Station maintenance
facilities will be used for all intermediate and depot maintenance.
Organizational maintenance will be done in the work environment.

The last area is the Technical Data. The documentation for logistic

support is written in the operations and maintenance procedures.
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5.1 Design Data and Documentation

Information System Operations Document. The fileserver will operate in
the Station facility 24 hours a day, with scheduled downtime will be every week
for software back ups. The back up process will include backing up all users
level and group level files. Also scheduled downtime will be required for
software version updates.

All of the workstation will operate at each users desk area. The
workstations that have hard disks will be backed up by the individual users.

Information System Security Documentation. All workstations will have
labels indicating the security level of the workstation. The workstations with
hard disks cannot change classification once classified. All media to include
floppy disks that are used on the information system will be labeled with the
level highest level of the system. The information system may be used for
unclassified data. All floppy disks once inserted into the information system
must be considered at the highest level of the system. All media and paper

output will be disposed with accordance to Station policy and guidelines.

5.2 System Analysis Evaluations

Measurement Procedure to Evaluate the System. The information

system requires measurement to determine effectiveness. The system

engineer requires feedback to determine quality of the system. The

69



effectiveness data must be collected from the system. The data for measuring
effectiveness will be reported out by the DBMS.

Reliability data will be gathered from the maintenance database and
correlate to the system reliability requirements. The components reliability data
will be compared to the overall system reliability to determine which
components have the highest reliability. The system engineer can then use this

data for procurement process. The parameters for measuring reliability include:
A = 1/MTBF and R = e"(M)

Maintainability data will be gathered from the maintenance database.
The data gathered over time will be compared to the system maintenance
requirements. The system engineer can than use the data to input corrective
action to the overall information system. The parameters and units to measure

maintainability include:

MTBF hours
McT hours
MTBM hours
MDT hours

From these vaiues, the system engineer can determine system inherent
and operational availability.
Supportability measurement will be gathered from the reliability,

maintainability and users feedback in the database management. The system
engineer needs to compare the estimated number of required spares to the
actual spares needed over time. The system engineer can analyze the
reliability data to determine a more accurate reliability for the system. The

number of spared equipment would then be adjusted accordingly.
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The data on reliability and maintainability will enable the system
engineer to quantify the effectiveness in terms of MTBF and MDT. The users
may comment via the request database and then be used as quality
measurement of the information system. These qualified measures will be in
terms of productivity, and system usability. The users of the system will provide
the human factors engineering feedback. Technical efficiency will be estimated
from the amount of data input on the system, time the information system is in
use to the output of produced documents and communication transaction
through the system.

The ADP system engineer will analyze the data gathered to determine
the overall effectiveness of the system. The system engineer will then report
the findings to management through an ADP status report required to be

published.

5.3 System Test and Evaluation

Goals. The goals for the test and evaluation is to test the system in the
operational environment. Type |, I, and Il testing was completed at the factory
for each component of the system. Type IV testing is required of the ADP
personnel in conjunction with the system engineer.* The system should go
through the basic operation as required from a user. Every major objective of
the system should be tested. The objectives for testing include, printing to
several printers on the LAN from each application, and executing every

software package on the LAN and hard disk.

* Definitions for Type 1,ILIII and IV testing taken from reference 1.
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Equipment. One fileserver is required to run the test with three
workstations. One of each type of workstation in the system. All of the required
software will be installed on the fileserver and workstations. Each type of printer
will also be made available on the LAN.

Procedures. One user from the Publication and Graphic Branch will
execute a set of routines on the graphic workstations. One user from the
Operations Analysis Branch will execute the software on the programming
software. One user from one of the other branches will execute software on the
standard workstation. Each software process will be executed to include
creating, writing, saving, processing, printing files.

Data. The data collected will be quantitative and qualitative. The
quantitative data includes the software and hardware executing as designed,
the time to execute programs on the fileserver, the time to print a document,
and the time to logon. The qualitative data includes the usability of the software
processes.

Analysis. The analysis of the data collected includes determining if the
system is operating as expected and as required. The software timing analysis
aspects will be used to determine the average amount of time required to
perform standard tasks on the system.

Reporting. The test and evaluation reporting will be included in the
information system review. The OD management requires that the system
effectiveness be reported monthly basis.

Modifications. Any problems that are determined to render the system

unusable will require immediate change. All problems where a “work around”
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can be implemented, will be corrected or modified through a implementation
and retest procedure. All problems that are not part of the system requirements

will be implemented with a major system analysis and design review.

5.4 Summary Information System Design

Operations Directorate information system design is complete. The
information system will be procured through the concept of procurement. The
implementation will begin immediately upon approval of management.

The system is made up of 4 different type central processing units,
associated peripheral hardware and software to meet the design requirements.
The detailed hardware and software specification has been determined from
detailed analysis. The implementation contract will now use the cost analysis

to begin an implementation procedure.
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VI. Operations Directorate Support Concept

6.0 Procuring and Installing System Equipment

Table 7 diagrams the equipment required for procurement for 1994. The
equipment will be installed through a work order request by Station
maintenance personnel. All miscellaneous cabling will be requested through
the station logistic department. The required equipment are equipment that are
needed within each division. The procured equipment are desired equipment
in each division.

Figure 23 diagrams the procurement request procedure. After initial
implementation of the OD information System new requirements will be
process by the system engineer to ensure the proper analysis, designh review
and implementation is done. The information system DBMS will maintain a
database for all procurement requests.

The data to measure the effectiveness of the procurement procedure
requires the system engineer to gather data from the time a user request is

received to the time the equipment is installed.

6.1 Concept of System Support

Monthly reports will be generated that will incorporate all system
measurement values. The reports will indicate trend analysis of the information

system. Measurements to monitor will include actual operating hours, number

74



1sonbay Juawino01d 9ieMpleH ¥661 WaISAS uonewopu)

Z o|qel

I I £ G > £ 0c 9. jejol
gl A uojsiAlg swelsAs
! L £ 1+ ¢ [4 0 €¢ uolsiAlg sisAjeuy
8 8 ] i uos|AIqQ JuswabBeuep
4 b uojsialg uoddng
0 L uonelisiuiwpy
poainbay [peiinbay | @indoig [paainbay | 9iNndoid [pelinbay | e4ndoid [peiinbey
suugoq WO | SUOHEISYIOM | SUOHEISYIOM | SUCHEISYIOM |
m_ as oiydeur) Buiwwelboid pJepuels

75



£z 2unbig4
$9JNPa20id JUSWSINI01d

76

uojsiAg
189nboy JuswWwaINd0Lg < swielsAs
VSl
aul| awi) syse)l
sjuawindoqg
1senbay 1o sy dW3S
spun4 sayeso||y
0#—0&0& Sﬁso :O_m_>_ﬁ_
swiio4 i1senbay ndinp <€<— s|shAjpuy
:o_-mzm_:_Eu<A BupseauibBuz
pue suej|d aysonboy woIsAg Do —
UdWIAINI0I UOISIAIQ
sisenbay << jJuowebeuep
$955990.d sisAjeuy
wolsAs
uoIsiAIg

<— yoddng

sjuswaiinbay




of hardware failures and qualitative feedback from the users. Anomalous
conditions will be indicated by a variance of 1o from the standard or expected

norm value of MTBF, and MDT. All anomalous conditions will be investigated
and reported in the monthly report with a proposed resolution. The data
collected for the operations and maintenance life cycle analysis will be from the
Station operations department and the database management system. The
operating data on the fileserver will determine the amount of operating hours
the fileserver is actually in use. The maintenance data will reflect the reliability,
maintenance and supportability data. The system engineer will then have to

compare the actual operating hours to reliability and maintainability data.

6.2 Measurement Criteria to Reevaluate System

The criteria for a reevaluation of the system include a change to
requirements, or a change OD work environment. A design problem may have
occurred from the incorrect analysis during the development phase or incorrect
implementation of the design. Measurements in the DBMS will be indicated by
excessive downtime (MDT) or excessive failures (MTBF). A qualitative
measurement in the form of the request from the users may also indicate a
potential reevaluation of the system design. A reevaluation of based on
measurement value wiil be indicated after investigation of anomalous
conditions is complete. An investigation may uncover a change to existing
requirement or a design problem. The system engineer will then reevaluate the

methodology, system definition and design. Management will decide upon
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needs analysis and system engineer management plan, whether a complete

system redesign is required to correct design or implementation problems.
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VII. Conclusion and Recommendations

Project Conclusion. The designed system must be able to provide the
capabilities as described in the Definition of Need. The connectivity between
the division allows for data transfer and communication. The design of the
workstations and fileserver integrates the requirements into a functional system.
The database management system includes a mechanism to control the
location, maintenance and configuration of all aspects of the system. The
database management system also provides a feed back system to measure
the system in terms of qualified and quantified performance factors.

Given the fact the OD reorganizes every two to three years, an
reevaluation should be an ongoing process. An ADP person should be in the
process of preparing a Systems Engineering project using the same

methodology.

Project Recommendations. Though this project was intended for a
particular federal government organization, any organization with similar
restrictions of security, procurement and maintenance procedures can use this
methodology as an outline in developing an administrative information system.
This project becomes a “blue print” for organizations that must develop an
inexpensive information systems and satisfy restrictions of security,
procurement and maintenance procedures. As with any project there are some
lesson learns that should be considered in undertaking a project of this type.

Incorporate as many representative users from the organization. The

79



more users that are involved in the design phase eliminates communication
problems to and from the functional organizations.

Ensure the latest technology is incorporated into the design. Software
and hardware changes occur so quickly, the design should attempt to
incorporate changes that may satisfy requirements more efficiently. Feedback
on technological innovations is critical to development of an information
system.

Training of personnel on the capabilities of information system will assist
the development of requirements. Many of the users have no idea what an
information system can do for them. Once the system is implemented training
of the personnel to ensure the users are using the system as designed.

Government budgets get cut. The system design and approval should
be done quickly and efficiently as funds are available. If too much time is used
for development, the system engineer may find the funds for an information
system have been reallocated to travel.

Management support for an information system is critical. Management
must be willing to make key political decisions to ensure support for an
information system. Lobby for key management support to ease transition of
new system into the organization.

There were several tools that were utilized in the development of this
project. During the conceptual design portion of the project, the diagraming of
the directorate with respect to functions, and the program task plan maintain
focus on the problem at hand and laid out a plan to solve the OD system

problems.

80



During the preliminary design portion of the project the operational and
maintenance flow diagrams provided the knowledge of t_he operational
background to the project. The allocation of requirements applied numerical
values from the requirements specification to the specific type of equipment.
The structure data flow diagram provided software control interface with the
system. These tools provided added considerations like user interfaces with
the database management system, that were not readily apparent.

During the detail design portion, the logistic support analysis and the life
cycle cost analysis were the key to providing the needed detail to the project.
These two tools enable the system to be uniquely described to the hardware

unit and provided the bottom line answer of the cost.
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