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MEMORANDUM
SUBJECT: OSWER's Life Cycle Management Guidance for Information
Systems - Directive No 28 00
FROM: J. Winston Porter
fyxissistant Admlnlstrator

TO: OSWER Office Directors

Regional Waste Management Division Directors

This memorandum establlshes the policy of the Office of Solid
Waste and Emergency Response concerning OSWER's Life Cycle Management
Guidance for information systems -~ OSWER Directive No. 9028.00.

u

OSWER's" Life Cycle Management Guidance for information systems
provides a structured approach for the solution of information
management problems, particularly those that require consideration of
automated systems. It addresses the determination and accomplishment
of the solution and, for automated systems, also addresses the
ongoing management and support of the system.

The Guidance has two objectives:

To explain the importance, objectives, and benefits of
information system life cycle management to all potentlal
participants in the life cycle;

To describe the progression of the life cycle through
individual phases and stages, in terms of their respective
objectives, activities, decisions, and products, and to
describe the relationships among the phases and stages.

This Guidance has been developed to address a wide range of
information systems, including modeling and expert systems. Systems
that support OSWER programs vary greatly in size, scope of
application, complexity of processing, technologies used, and the
methodologies and tools used to support the evolution of the system
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from initial problem statement through the operation and ultimate
termination of the system. Such variation reflects the diversity of
OSWER programs. Thus, this Guidance does not prescribe a single
method, or present a "cookbook" approach applicable without change to
every system, Rather, it presents a structured, disciplined approach
for solving problems, and for selecting and using the methods, tools,
and techniques appropriate to each problem.

Policy

All information systems, which are intended for use by an OSWER
organization or for use by a Regional office in support of an OSWER
program, must be developed in compliance with OSWER's Life Cycle
Management Guidance for information systems. This includes systems
funded by the OSWER budget or funded by other EPA offices in support
of OSWER. It also includes systems developed under OSWER mission
support contracts, even those systems incidental to the major purpose

of a contract,

The policy is effective from the date of this membrandum.
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1. INTRODUCTION

1.1. Purpose of this Guidance. OSWER's System Life Cycle
Management Guidance provides a structured approach £for the
solution of information management problems, particularly those
that require consideration of automated systems. It addresses
the determination and accomplishment of the solution and, for
automated systems, also addresses the ongoing management and
support of. the system.

This Guidance has two objectives:

o To explain the importance, objectives, and benefits of
system life cycle management to all potential
participants in the system life cycle.

0o To describe the progression of the life cycle through
individual phases and stages, in terms of their
respective objectives, activities, decisions, and
products, and to describe the relationships among the
phases and stages.

This Guidance has been developed to address a wide range of
information systems, 1including modeling and expert systems.
Systems that support OSWER programs vary greatly in size, scope
of application, complexity of processing, technologies used, and
the methodologies and tools used to support the evolution of the
system from 1initial problem statement through the operation and
ultimate termination of the system. Such variation reflects the
diversity of OSWER programs. Thus, this Guidance dces not
prescribe a single method,” or present a "cookbcok" approach
applicable without change to every system. Rather, it presents a
structured, disciplined approach £for solving problems, and for
selecting and using the . methods, tools, and techniques
appropriate to each problem.

1.2. Authority. This Guidance has been prepared under the
following authorities:

(1) The Paperwork Reduction Act of 1980 (Public Law
96~511, as amended);

(2) The Brooks Act (Public Law 89-306);

(3) Office of Management and Budget Circulars A-109 (Major
Systems Acquisitions), A-123 (Internal Control
Systems), and A-130 (Management of Federal Information
Resources);

(4) Federal Information Resource Management Regulation
(FIRMR);
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(5) National Bureau of Standards Federal Information
Processing Standards Publications 38 (Guidelines for
Documentation of Computer Programs and Automated Data
Systems), 64 (Guidelines for Documentation of Computer
Programs and Automated Data Systems for the Initiation
Phase), 101 (Guideline for Lifecycle Validation,
Verification, and Testing of Computer Software), and
103 (Guideline for Software Documentation Management);
an

(6) EPA Information Resources Management Policy Manual.

1.3. Scope. This Guidance should be utilized on all information
systems projects that relate to OSWER programs. However, the
specific participants in the 1life <cycle process, and the
necessary reviews and approvals, vary from project to project.
These are explained in Part 3 of this Guidance, Practice Papers.

1.4 Benefits of System Life Cycle Management. System life
cycle management represents the accumulation .of many years of
experience by information management professionals, and many
lessons learned. OSWER's Guidance builds on this experience,
taking advantage of other organizations' experience and resulting
gquidance as well as experience specific to OSWER. It is intended
to help ensure that each information system project is successful
and avoids learning (or relearning) the pitfalls and lessons of
information systems the hard way. Specific benefits .expected
"include:

o Ensuring full consideration of the OSWER program
environment, and associated system and data
requirements, from project initiation through the entire
life of the system;

o Providing early identification of technical and
management issues, thus avoiding investments of
resources in impractical or infeasible system features;

o Providing an early view of total resource needs
(including resources needed for continued operations) to
ensure that decisions regarding system capabilities
consider the full cost of these «capabilities, and
refining this view throughout the life cycle;

o Fostering realistic expectations by the user community
(program managers and staff) of what the system will and
will not accomplish;

o Providing a balanced consideration of the programmatic,

technical, and management, and cost aspects of proposed
system modifications;

1-2
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o Encouraging periodic evaluations to 1identify systems
which may no longer effectively support program needs,
or may consume disproportionate resources;

o Providing clear measures of system progress and status,
to enable effective corrective action if needed; and

o Providing much of the information needed to support
information resources management planning and the
development of IRM budget requests.

1.5 Qrganization of System Life Cycle Management Guidance.
This Guidance 1s organized into three parts as follows:

o Part 1, System Life Cycle Management Overview -~
Describes the benefits and key principles of life cycle
management and provides a summary of the system life
cycle in terms of the objectives, decisions, and
products for each phase and stage. Part 1 also
identifies certain important functions that cut across
the entire life cycle.

o Part 2, System Life Cycle Management Description --
Provides a detailed description of the objectives,
activities, decisions, and products of each life cycle
phase and stage, and presents a life-cycle wide synopsis
of key crosscutting considerations. Includes a glossary
and comprehensive outlines of system life cycle
products.

o Part 3, System Life Cycle Management Practice Papers --
Provides more in-depth guidance on topics of particular
importance to OSWER. Each practice paper addresses a
single topic related to the implementation of life cycle
management, ranging from the reviews and approvals of
life cycle products to potential tools and methodologies
for particular life cycle activities. Part 3 of this
Guidance will be revised and expanded over time to
reflect OSWER's needs and experience in implementing
system life cycle management.

1.6. Related Guidance and Standards. This Guidance has been
developed to incorporate the direction provided by the EPA System
Design and Development Guidance prepared by the Office of
Information Resources Management (OIRM). Projects conducted in
accordance with the OSWER System Life Cycle Management Guidance
will be in full conformance with the OIRM Guidance. OIRM and the
National Data Processing Division (NDPD) issue guidance and
standards for the use of specific software products, which are to
be followed by any project that utilizes those products.
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Thig ‘Guidance also reflects OSWER's emphasis on improved
data administration within the 1life cycle. Specific data
administration practices are described in Part 3 of this

Guidance.
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2. OVERVIEW OF THE SYSTEM LIFE CYCLE

2.1. Introduction.

Life c¢ycle management represents a structured approach to
solving an information management problem. It addresses a broad
range of activities, starting with the initial identification of
the problem, progressing through the building or acgquisition of a
solution, and endxng with the final disposition of the solution
at the end of its useful life. In many instances the solution
will take the form of an automated information system. However,
OSWER's view of system life cycle management does not assume an
automated solution; it focuses first on the problem to be solved
and then on the solution.

OSWER's practice of system life cycle management is intended
to be flexible in nature. This Guidance provides the flexibility
to select the methods, tools, and technologies that are
appropriate to solving each information management problem, and
permits refinement of the basic life cycle as appropriate for a
given problem. However, this flexibility exists within a
framework that requires the active participation of OSWER program
managers and information management professionals throughout the
life cycle.

This section provides an overview of the OSWER system life
cycle. It briefly describes the overall structure of the life
cycle in terms of specific phases and stages, with a focus on the
objectives, key decisions, and products of each. This section
also highlights certain topics that are crosscutting in nature.
A more detailed description of the 1life cycle, including a
description of the activities performed in each stage, 1is
presented in Part 2 of this Guidance.

2.2. Life Cycle Structure,.

The system life <cycle consists of five major phases, with
the largest phases divided into two or more stages. These phases
and stages are as follows:

Phase Stage(s)
Initiation Initiation
Concept Concept
Definition and Design Definition
Design
Development and Implementation Development
Implementation
Operation Production
Evaluation

Archive
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Exhibit 2-1 1llustrates the structure of the system life cycle.
Following it is a brief summary of each life cycle phase.

o] Initiation =-- Identifies the information management
problem toc be solved, with a focus on the pertinent
information, organizations experiencing the problem,
timeframe available for establishing the solution, and
overall value of the solution.

o Concept ~- Provides a high-level, comprehensive model of
the solution to the problem, which will gquide the effort

in subsequent phases. This phase defines high~level
functional and data requirements and evaluates
alternative solutions to these requirements. The

solutions address all aspects of the system: the
information to be processed; functional processing
capabilities; hardware, software, and communications to
be wused; and project organization and staffing through
the end of the system life cycle.

o Definition and Design =-- Provides a detailed description
of the 1nformation and processing capabilities required
of the system, and subsequently a detailed description
of How the system will provide these capabilities. This
phase addresses the details of manual procedures as well
as automated components of the system.

o] Development and Implementation -- Acquires or builds the
system 1n accordance with the prescribed design, and
installs the system in the production environment in
which it will be available to the users. This phase
also converts needed data into the new system, and
trains users and system support staff prior to the start
of full system operation.

o Operation =-- Provides the full «capabilities of the
system to the users, and ensures adequate ongoing
support for the system. This phase includes system

modifications, periodic formal -evaluations of the
system, and the ultimate termination and archiving the
system at the end of its useful life.

The duration of each phase and stage, and associated levels
of effort, will wvary considerably from system to system.
However, the relative duration of each stage for many systems
will follow the progression outlined below:
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Phase/Stage Duration
Initiation Very short
Concept Short to moderate
Definition Mcderate to long
Design Moderate to long
Development Moderate to long
Implementation Mcderate
Production Very long
Evaluation Very short
Archive Short to moderate

Application of systems analysis, design, and/or development
tools will tend to reduce the duration of the stages in which
they are used, potentially as early as the Concept phase.
Certain methodologies and tools, such as those associated with
program code generators, will also tend to alter the relative
duration of different stages.

For some information management problems and systems, it may
be desirable to alter the life cycle structure. For very simple
systems (e.g., single~user applications), it may be appropriate
to combine parts of phases or stages. For projects using
iterative methodologies such as rapid prototyping, scme phases or
stages may overlap. For very large or complex systems, it may be
appropriate to divide the system into major subsystems or other
partitions and manage the evolution of each subsystem through its
own life cycle. For these systems, it will be important to
develop project team structures and other mechanisms to ensure
effective coordination across subsystems. In tailoring the life
cycle to suit a particular situation, three considerations are of
particular importance: :

o The tailoring of ¢the life «cycle is to be clearly
documented in the Project Management Plan for the
system. '

o All decisions regarding project approach, execution, and
continuation are to be made explicitly (i.e., not by
default or accident), and no later than the completion
of the corresponding stage in the life cycle.

o System reviews and approvals are to be specifically
included in any tailoring of the life cycle to ensure
appropriate program management participation and
oversight. As appropriate, reviews and approvals
designated in this gquidance may be consolidated to
reflect the consolidation of 1individual stages or
phases.

The OSWER system life cycle has been structured to provide a
fair degree of flexibility 1in solving information management
problems. Tailoring should be well thought out, documented, and
approved in advance. New project managers, in particular, should

2-4
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consult the program office Information Management Coordinator, or
the Office of Program Management and Technology, Information
Management Staff, for guidance in tailoring the life cycle to the
needs of specific projects.

2.3. Qverview of Life Cycle Phases and Stages.

Exhibits 2-2 through 2-10 illustrate the nine stages of the
system 1life cycle. For each stage the corresponding exhibit
identifies 1its objectives, key decisions, and products. These
topics, and the activities performed in each stage, are described
in greater detail in Part 2 of this Guidance.

2.3.1. Objectives. The cbjectives represent the expected
major accomplishments of a life cycle stage. Each stage has from
one to five objectives.

2.3.2. Key Decisions. The key decisions represent
significant issues to be resolved by the project team during the
life cycle stage. Some decisions will require program management
approval. There are three types of decisions: project apprcach,
project execution, and project continuation.

o] Project approach decisions address the organization of
the project, methods and tools to be used, and the
participants in project activities such as systém
acceptance testing, reviews, and approvals.

o Project execution decisions address the scope and
specific features of the system. These decisions
address programmatic, technical, and system support
related issues.

o] Project continuation decisions address issues relating
to the continued need for the system and the
availability of funding and other needed resocurces.

Some decisions may be very simple, while others may require
a great deal of effort; but they must all be addressed explicitly
to ensure that they are made in a well-reasoned manner, rather
than being overlooked or made by default. How well all three
types of decisions are made, and the timeliness of decisions, are
crucial to the system's ultimate success in solving the
information management problem.

2.3.3. Products. Typically, many products are produced in
the course of the system life cycle. Very few of those products
remain unchanged throughout the system life cycle. Some, like
the Project Management Plan, evolve continuously during the life
cycle; others, 1like the System Concept, are revised to reflect
the results of analyses performed in later stages. This Guidance
identifies the products generated during each stage, including
potential updates to products generated during prior stages. For
each, the Guidance presents a topical outline (see Part 2 of the

2-5
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Guidance). Although it 1is not always necessary to follow the
outline precisely, it 1s important to document the subject matter
contained in each outline. Some analytic methodologies or tools
provide documentation or other output corresponding to all or
part of a life cycle product; in such cases, these outputs should
be used to satisfy the corresponding portion of the cutline,
supplemented by other documentation as appropriate.

2.4. Crosscutting Considerations.

There are a number of concerns which exist throughout the
life cycle for every system, and which are addressed in multiple
phases or stages. These concerns are summarized below and are
discussed in greater detail in Part 2 of this Guidance.

o Project Management Plan. The Project Management Plan is
the crucial document of the system life cycle. It is
first produced 1in the Initiation phase, and is updated,
expanded, and refined continually throughout the life
cycle. It covers project scheduling, staffing,
resources, adjustments to the 1life c¢ycle structure,
selection of tools and methcdologies, identification of
applicable reviews and approvals, configuration
management methods, and other related topics. The
Project Management Plan is subject to review and approval
by OSWER program management.

o Project Reviews/Quality Assurance, Formal .project
reviews and other quality assurance activities are
conducted throughout the system life cycle to ensure that
the system wultimately established is sound programmat-
ically, technically, and from a system management
perspective, Reviews help to ensure that key issues are
identified and addressed appropriately as early as
possible in the life <cycle, to avoid major, expensive
rework 1in later stages. Reviews provide feedback to the
project team and also advise program management in
support of required system approvals. Specific
organizations and individuals who are to participate in
project reviews and related activities are designated
early in the life cycle, and are selected to reflect the
nature of the information management problem and the
recommended solution.

o Project Approvals. Formal approvals occur at designated
points 1n the life cycle to confirm program management
support of the project and the resulting system.
Conducting reviews and obtaining approvals is not the
goal of the life cycle process, but a is key means to the
desired end: successfully solving an information
management problem. Program management approvals are
obtained in all stages from Initiation through
Implementation. The specific selection of organizations
and individuals to provide approvals for a specific

2-6
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project 1is tailored to meet the specific characteristics
of the information management problem and the proposed
solution.

Configuration Management. Continual, consistent
documentation of the development and evolution of the
system 1s essential to ensure that at all points in the
system life cycle, key analyses and decisions are
recorded, the system can be accurately described, and
there 1is consensus on what is required and what has been
delivered. Configuration management serves to maintain a
controlled library of 1life cycle products (automated
products such as software as well as documentation), and
to provide a process for the consideration and
disposition of requested modifications to the system.

Data Administration. To ensure effective management of
OSWER's data rescurces, all systems are created and
maintained in accordance with OSWER's data administration
policy and practices. Life cycle activities are carried
out consistent with the wexisting and planned data
management environment, and data administration concerns
are addressed at all phases of the life cycle.

Methodologies and Tools. All systems created and
maintained by OSWER, use clearly articulated methodologies
and modern system development (and maintenance) tools to

the greatest extent practical. These are identified
early in the 1life cycle to ensure their compatibility
across phases and stages. Specific selections are

confirmed in subsequent stages as appropriate. However,
no methodologies or tools can replace the application of
system life c¢ycle management. For example, prototyping
may be used as a method o©of performing design or
development tasks; but the final products always include
the documentation and reviews prescribed by the life
cycle guidance. Use of expert system development tools
may require that some activities are performed in a
different sequence and/or iteratively; but again, they
are documented and reviewed as prescribed by the life
cycle management model.

Benefit-Cost Analysis. At each phase or stage,
‘information 1S gathered and decisions are made that
enable the project team to make increasingly accurate
projections of the total cost and benefits of the system
over 1its life cycle. A preliminary assessments of costs
and benefits is made no later than the Concept phase, and
is refined and updated as appropriate throughout the
remainder of the life cycle.
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EXHIBIT 2-2: OVERVIEW OF INITIATION PHASE

{nstiation
ITIATION Concept
Archive
ONCEPT

Evaluation SYSTEM
Ne—"
OPERATION c%z DEFINITION

Production AND
IMPLEMENTATION

Implamentation Developmerns

9
DECISIONS

APPROACH

Who will manage the project?

What reviews are necessary and what
individual(s)/organization(s) should participate?

What approvals are necessary and what
individual(s)/organization(s) should parnticipate?

What methodologies and tools will be used in the
Concept phase?

What special assistance or notification is needed?
What is the source of funding?

EXECUTION

What is the problem, and for what
organization(s)?

What new information needs are associated with
this problem?

How broad a scope should the solution cover?

CONTINUATION

Does a significant information management
problem exist?

Is developing a new system potentially the best
way 0 address the problem?

Is the initial estimate of project scale in line with
the anticipated benefits?

2-8

OBJECTIVES

Identify an information management problem.

Decide whether to commuit resources to
exploring ways to solve the problem.

[nidaton Decision Paper

Project Management Plan
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EXHIBIT 2-3: OVERVIEW OF CONCEPT PHASE

OBJECTIVES

Archive Confirm the information management problem.

Idenufy at a high level requirements for a soluuon
0 the problem.

Describe a feasible, timely, cost-effective soluuon
0 the problem.

IMPLEMENTATION

I mpiemaniation == D qyelopment

v

WER
DECISIONS %f:":,. PRODUCTS
How should the effort be organized? New;
.- T | Whatusthe system lfe cycle sorategy? System Concept
é What methodologies and wols will be used? System Test Document )
2_(’ What 1s the procurement approach? Accepunce Test Document
Should funding bs obuained for the full life cycle, and by whom? Data Maragement Plan
What are the high-level functional requirements? Concepx Decision Paper
What are the high-level data requnements?
Who are the user orgamzatons? Uodsiod:
% Can the problem be solved with existing systermn/data resources? Irutanon Decision Paper
§ What parts of the system/data wall be sutomated? Manual? Project Management Plan
3 What 1s the overall archutecture of the system/dats?
To what extent will the system/data mterface with exisung

systems/dacwa’
What elements of system operation will be centralized? Dismbuted?
How will technical, prograrnmatic, and other risks be addressed?

What is the maintenance strategy?

Does the information management problem conunue w exist?

Does the system concept address the problem sufficiendy o permit
conunuing o the Defiuuon stage?

Are sufficient funding and other resources available for the entire
system life cycle?

CONTINUATION

2-~9
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EXHIBIT 2-4: OVERVIEW OF DEFINITION STAGE

Imitiation

Archive

Evaluation

'
OPERATION

PEVELOPMEN
Producton AND

IMPLEMENTATION

Impiemeniation Deveiopmens
SN’

2
DECISIONS

E What specific methodologies and tools will be
< | used in the Design stage? ’ ‘
z
z
What are the detailed functional requirements
% and their priorities?
=| What are the detailed data requirements?
Z | What potential requirements will gy be included
22| in the system?
What modifications are needed to the system
concept?
> | Does the information management problem
S| continue to exist?
an
X | Do the detailed requirements address the problem
Z | sufficienty to permit continuing with the Design
=| stage?
Z
T | Are sufficient funding and other resources

available for the entire system life cycle?

G\ OBJECTIVES
De

termine specific, detailed functional
requirements.

Determine specific, detailed data requirements.

Confirm suitability of system concept.

PRODUCTS

New:
Configuration Accounting Records
Detailed Functional Requirements
Detailed Data Requirements
Definition Decision Paper
Requirements Data Dictionary

Undated:

[nitiation Decision Paper
System Concept

Project Management Plan
Data Management Plan
System Test Document

Acceptance Test Document

. ‘

N
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EXHIBIT 2.5: OVERVIEW OF DESIGN STAGE

OBJECTIVES

N

[nitiasion

I Establish a compiete design for the system:

Data Base

[nput, Qutput and Internal Processing

Hardware, Software & Communications
Environment

Manual Procedures

Data Conversion

User Support

?
DECISIONS

PRODUCTS
What specific methodologies and tools will be used in
‘=1 the Development and Impiementation stages? .
‘ 3 ¢ Developm p g New
S | How will user support be provided? System Design
x . . ' : Design Decision Paper
Z | How will development and impiementation be phased? Physical Data Base Design
How will newly identified risks and issucs be handled? Design Data Dictionary
What packaged software will be incorporated in the Usndated:
tem?
system ' Iniuation Decision Paper
Z| Wha modifications must be made to the system System Concept .
= | conceptor detaled requirements? g‘:’tflgg“ﬂuAi‘:;nmg RCCO:SS
= onal Requuremen
S| Wnhat modifications wil be made to cusrent Detailed Data Requircments
x| procedures? Requirements Data Dictionary
= Project Management Plan
What modifications will be made to current Data Management Plan
systems/data bases or to0 other systems/data System Test Document
bases under development? Acceprance Test Document
How will conversion of existing data take place?
% Does the information management problem continue
=| toexist?
<
g Does the system design address the problem sufficiently
‘ =| continue with the Development stage?
N V4
O Are sufficient funding and other resources available
{ | for the remainder of the life cycle?
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EXHIBIT 2-6: OVERVIEW OF DEVELOPMENT STAGE

Inuiation

Archive

OBJECTIVES '

Acquire hardware, data communications, and
systems software.

Develop/acquire application software.
Develop user procedures and support mechanisms
Create and/or modify data base(s).

Confirm that the system is ready for implementatic

What individuals will participate in the acceptance
t_csung?

EXECUTION

How should new requirements be handled?

What modifications must be made to the system
concept, detailed requirements, or design?

Have security and backup issues been identified
and resolved?

Have all uncertainties been adequately addressed?

CONTINUATION

Does the informauon management probiem conunue
to exist?

Does the developed system address the problem
sufficiendy to be impiemented?

Are sufficient funding and other resources available
for the remainder of the life cycle?
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PRODUCTS

Development System
Development Data Base(s)
Maintenance Manual

User Manual

Operation Manual

Security Manual

User Support Materials
Development Decision Paper

Updated:

[nitiation Decision Paper

System Concept

Configuration Accounting Records
Detailed Functional Requirements
Detailed Data Requirements
Requirements Data Dicuonary
System Design

Physical Data Base Design
Design Data Dictionary

Project Management Plan

Data Management Plan

Systemn Test Document
Acceptance Test Document
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EXHIBIT 2-7: OVERVIEW OF IMPLEMENTATION STAGE

OBJECTIVES

Establish the system in the production environment.

Imuguon

Archive

Convert the data base(s) and data to the production
eavironment.

Prepare affected personnel.

OPERATION

Confirm that the system is ready for operation. -

IMPLEMENTATIO

Impiemantation

Developmens

e~y DECISIONS PRODUCTS

What specific post-impiementation evaluauon ; .
methodologies and tools will be used? 4 Production System

' Production Data Base(s)
Production Data Dictionary
Implementation Decision Paper
Training Report

APPROACH

Which changu)cxﬂ!mm should be made
now? Updated:

Deferred to the Production stage? Inidation Decision Paper

System Concept

Configuration Accounting Records
Detailed Funcdonal Requirements
Does the information problem continue 10 exist? Detailed Data Requirements
Requirements Data Dictionary
Does the developed system address the problem System Design

sufficiently to be placed in production? Physical Data Base Design
Design Data Dictionary

Are sufficient funding and other resources Development System

available for the remainder of the life cycle? Development Data Base(s)
Reference Manuals *

User Support Materials
Acceptance Test Document
Project Management Plan

Data Management Plan

‘ System Test Document

EXECUTION

CONTINUATION

* Multipie Products (Maintenance
Manual, etc.)
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EXHIBIT 2-8: OVERVIEW OF PRODUCTION STAGE

Initiation

ITIATION

Archive Concept

ONCEPT,

Evaluation
YSTEM Definition )

X LIFE
OPERATION \ cYCLE Dﬂgfgi'j
L Lo PN DESIGN ,

Production AND Design
IMPLEMENTATION

Implemaniation Developmaent

”
-~ DECISIONS

&| What evaluations of the system/data should be

< | conducted? ,

2

% | What new or additional user support activities are
<| needed?

2Z | What changes/enhancements to the system/data -
% base(s) are needed?

$4| Should a particular enhancement be implemented
ﬁ within this stage, or given its own life cycle?

4

2| None -- Continuation decisions are made as the
| result of system evaluations. See the Evaluation
% stage.

OBJECTIVES

Use the system to solve the information
management problem.

Identify potential modifications needed to
ensure that the system and data continue to
solve the information management problem.

Develop and implement maintenance changes
and minor enhancements.

PRODUCTS

]

Configuration Accounting Records
Detailed Functional Requirements
Detailed Data Requirements
Requirements Data Dictionary
System Design

Physical Data Base Design
Design Data Dictionary
Development System
Development Data Base(s)
Reference Manuals*

User Support Matenals
Production System

Production Data Base(s)
Production Data Dictionary
Project Management Plan

Data Management Plan

System Test Document
Acceptance Test Document

* Multiple Products (Maintenance
Manual, etc.)
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EXHIBIT 2-9: OVERVIEW OF EVALUATION STAGE

OBJECTIVES

Determine if the system effectively and
efficienuy addresses the information
management problem.

V'

Ination

Determine whether the system should be
continued, enhanced, or replaced/archived.

IMPLEMENTATION

Impilemaniation Development

9

DECISIONS PRODUCTS

What improvements in system/data functionality,
quality, and/or performance are needed? New:

Post-Implementation Evaluation Report

What adjustrments to the system/data management
approach are needed? System Evaluation Report

APPROACH

None. Evaluations do not change the system. Updated:
Changes and minor enhancements to the system
are made in the Production stage. Major Project Management Plan
enhancements are handled through individual
life cycles. Termination of the system takes Data Management Plan
place in the Archive stage.

Does the information management problem conunue

to exist?

Does the production system address the problem
sufficiendy to be continued in production?

CONTINUATION | EXECUTION

Are sufficient funding and other resources available
for the remainder of the life cycle?
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EXHIBIT 2-10: OVYERVIEW OF ARCHIVE STAGE

Intiation

; ITIATION Concept
Archive N’

ONCEPT
Evaiuation
SYSTEM Definuion )

LFE  JpervmION
OPERATION \ —~vcre INIT j
oo e DESIGN

Production AND Dengn
IMPLEMENTATION

[mplemensation Developmaent

p—

9
DECISIONS

APPROACH

None. The decision has been made to terminate
system operation.

EXECUTION

What will be the system termination date?

Which software components should be preserved?
Which data should be preserved?

What should be done with remaining equipment?
How should life cycle products be archived?

CONTINUATION

None. The decision to continue using or to
terminate the system is made as part of a system
evaluation. See the Evaluation stage.

OBJECTIVES |

End the operation of the system in a planned,
orderly manner.

Ensure that system components and data are

properly archived or incorporated into other
systems.

PRODUCTS

System Disposition Report
Archived/Incorporated Data
Archived/Incorporated Software
Archived Life Cycle Products

Updarted:
Project Management

Data Management Plan.




OSWER DIR.#9028.00

3. KEY PRINCIPLES

OSWER'Ss System Life Cycle Management Guidance 1is a
refinement of traditional system life c¢ycle management
approaches, reflecting a number of topics of particular interest
to  OSWER. The principles described below serve as the
foundation for the life cycle management approcach presented in
the remainder of this Guidance.

3.1. System Life Cycle Management Should Be Used to Ensure a
Structured Approach to Solving Information Management Problems.
QOSWER's Life cycle management guidance describes an overall
approach for achieving solutions to 1identified information
management problems. Primary emphasis 1is placed on the
decisions to be made and the proper timing of decisions. This
Guidance provides the flexibility to tailor the approach to
solve the problem at hand, enabling information system projects
to combine phases, stages, and products, as appropriate, and to
select the tools and methodologies best suited to solving the
problem.

3.2. Each System Project Must Have an Accountable Sponsoring
Organization. To help ensure effective planning, management,
and commitment to information systems projects, each project
must have a clearly identified sponsor. The sponsor serves in a
leadership role, providing guidance to the project team and .
securing from senior management the required reviews and
approvals at specific points in the life cycle.

3.3. A Single Project Manager Must be Appointed for Each System
Project. This individual will have lead responsibility for the
success of the project, and will work through a project team and
other supporting organization structures (e.g., working groups,
user groups) to accomplish the objectives of the project.
Regardless of his/her organizational affiliation, the Project
Manager 1is responsible for ensuring that project activities and
decisions consider the perspectives of all affected
organizations.

3.4. A Comprehensive Project Management Plan Is Required for
Each System Project. The Project Management Plan 1s a pivotal
element 1n the successful solution of an information management
problem. This document describes how the life cycle management
approach contained in this Guidance will be tailored to suit the
specific characteristics of the project, and is used to provide
direction to the many activities of the life cycle. It is
developed 1in skeletal form during the Initiation phase, and is
refined and expanded throughout the system life cycle,

3.5. Specific Individuals Must Be Assigned to Perform Key Roles
Throughout the Life Cycle. Certain roles are considered vital
to a successful system project, and at least one individual must
be assigned to fulfill them on a full or part time basis as
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appropriate. These roles include program management, pregram
staff, quality assurance, and confiquration management. For
most projects, more than one individual should represent the
actual or potential users of the system (i.e., program staff),
and should be designated by the program manager(s) of the
affected program(s) and organization(s).

3.6. Obtaining the Participation of Skilled Individuals Is
Vital to the Success of the System Project. The skills of the
individuals participating 1in a system project are the single
most significant factor for the success of the project. This
Guidance is not intended as a substitute for information
management skills or experience. Individuals responsible for
conducting system life cycle management projects are encouraged
to obtain assistance from experienced information management
professionals.

3.7. Complete and Accurate Documentation of Activity Results
and Decisions 1Is Essential. Effective communication and
coordination of activities throughout the life cycle depends on
the complete and accurate documentation of decisions and the
activities leading up to decisions. Undocumented, or poorly
documented, activities and decisions can cause significant
confusion or wasted efforts, and intensify the impact of
turnover of project management or staff. Activities should not
be considered complete, nor decisions made, until there is
tangible documentation of the activity or decision.

3.8. Data Management Must be Emphasized Throughout the Life
Cycle. OSWER considers the data processed by a system to be an
extremely valuable resource due to the large volumes of data
handled by OSWER systems, the increasing trend toward sharing
data across systems and programs, and the importance of data
quality. System life cycle activities stress the clear
definition of data and the design and implementation of
automated and manual processes to ensure effective data
management; and are conducted in accordance with the policy and
practices of OSWER's data administration program.

3.9. Each System Project Must Undergo Formal Reviews and
Approvals. To help ensure that systems effectively address the
targeted 1nformation management problem, each project is subject
to formal review and approval. The reviews should be conducted
by skilled professionals, examining tangible products from a
programmatic, technical, and project management perspective.
Reviews aid the project team as well as those who provide the
required project approvals. Approvals are provided by a
suitable level of program management, and confirm the continued
commitment to the project scope, direction, and resource
requirements in view of known risks and/or uncertainties.

3.10. Consultation with Oversight Organizations Aids the Success
of a “System Project. A number of oversight organizations
external to OSWER (e.g., Office of the Inspector General, Office
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of Information Resources Management, Procurements and Contracts
Management Division) have responsibility for ensuring that
information systems activities are performed in accordance with
agency guidance and standards, and use available resources
effectively. Each project team should work with these
organizations as appropriate, and encourage their participation
in the 1life cycle as early as possible to identify and resolve
potential issues or sensitivities and avoid major disruption of
the project.

3.11. A System Project Does Not Proceed Unless Resource
Availability Is Clear. Beginning with the approval of the
system concept, the <continuation of a system project 1is
contingent on a clear commitment from sponsoring program
management. This commitment is embodied in the assurance that
the - necessary resources will be available -- not for the next
stage only, but for the remainder of the life cycle. If at any
time this commitment is seriously in question, or is withdrawn,
the system project should not proceed.
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APPENDIX A: GLOSSARY

This appendix defines key terms used in OSWER's System Life
Cycle Management Guidance and related documents.

TERM DEFINITION
Acceptance Testing performed by program staff (not project
Testing staff) during Implementation to verify that the

system solves the information management
problem, performs satisfactorily, and is ready
for release to users.

Access The operation of viewing or copying (including
extracting) data.

Approval An examination of life cycle products, and the
results of the project review process, by OSWER
program management. The approval process has

three purposes: first, to confirm the results
(i.e., the concepts, products, and management
direction) of life cycle efforts to date;
second, toO approve continuation with the next
stage of the life cycle; and third, to confirm
the continued commitment of resources to the
project. The OSWER life cycle model requires
formal approvals at the end of the Initiation
and Concept phases, and the Definition, Design,
Development, and Implementation stages.

Archive The " third stage of the Operation phase, and the
final stage of the system 1life cycle. 1Its
purpose 1is to terminate the operation of the
system in an orderly, planned manner, ensuring
that software and data are properly archived or
incorporated into other systems.

Archive Data The routine storage of data for an operational
system, usually done to provide efficient
performance. For example, archiving certain

data at the end of a fiscal year.

Audit A guidance- and standards-oriented examination
of the products and related documentation
contained in a baseline to assure that they are
complete, clearly presented, and internally
consistent to support a product review. The
OSWER 1life <cycle provides for five audits;
Concept, Definition, Design, Development, and
Operational. Audits are performed by the
project staff. Any audit may be repeated as
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Baseline

Change

Change Control

Concept

Conceptual Data
Model

Configuration
Accounting
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necessary. A system life cycle audit is not the
same as, and is not intended to substitute for,
an audit conducted by the O0Office of the
Inspector General (OIG).

The set of life cycle products and other related
documentation which officially comprise the-
system at a given point in time. The OSWER life
cycle model provides for £five Dbaselines:
Initiation, Definition, Design, Development, and
Operational. The products contained in each
baseline are always reviewed prior to inclusion
in the baseline.

A modification to the system or data base(s) for
maintenance or performance purposes, without
affecting the functionality or structure of the
system or data base(s). Other modifications,
which do alter the functionality structure, are
referred to as enhancements.

A process for controlling modifications (i.e.,
changes and enhancements) to a system. Change
control provides a review of requested
modifications, and consideration of their impact
on a system, before they are made; it also
ensures that modifications are made in a manner
that does not disrupt ongoing system operation.

The second phase of the system life cycle. This
phase provides a high level of functional and
data requirements that relate to an information
management problem, and a comprehensive model of
a solution to meet the requirements.

A depiction of data requirements from an
organizational perspective. Corresponds to the
conceptual schema of a three-schema architecture
as defined by the American National Standards
Institute. Entity relationship dliagrams are
often used to depict the conceptual data model.
The conceptual data model forms part of the
System Concept.

A process for maintaining system baselines,
including adding products to a baseline,
denoting the components of each product
(referred to as configuration items), and
monitoring and recording the disposition of
requested modifications to the system.



Configuration
Management

Custodianship

Data

Data
Administration

Data
Administration
Program

Data Attribute

Data Base

OSWER DIR.#9028.00

A function which serves to systematically
identify the items that make up a system, and
formally control any modifications to those
items, in order to help maintain the integrity
of the system, and £facilitate communication
about the system throughout its life cycle.

The functions and responsibilities of an
organization, such as an ADP organization, with
physical custody of data that supports the work
of another organization, such as a program
office. For example, the custodian ensures the
physical integrity of the data and software
under its control; safequards the media storing
data; ensures the data is secure from
unauthorized access, modification, or
destruction; makes data accessible to users; and
implements requested hardware or software
modifications.

Representations of facts, concepts, or
instructions in symbols suitable for
communication, interpretation or processing by
human or automated means.

The management function responsible for the
planning, definition, arganization, protection,
and efficiency of data and data bases within
OSWER. The goal of Data Administration is the
cost-effective provision of data of sufficient
quality to support the OSWER mission.

A management initiative which includes policies,
standards, and procedures that increase an
agency's knowledge and management of the:
composition of data, source of data, processing
of data, meaning of data, flow of data, and
dissemination of data. A successful Data
Administration program will improve the
management of data Dby introducing procedures
that address: data standards, data requirements
determination, data definition, data acquisition
or collection, data processing, data storage,
data usage (including sharing and access), and
data disposal.

A characteristic of a unit of data such as
length, value, or method of representation.

A collection of interrelated data stored
together with controlled redundancy to serve one
or more systems or applications.



Data Base
Management
System (DBMS)

Data Collection

Data Definer

Data Dictionary

Data Element

Data Entity

Data
Independence

Data Integrity

Data Life Cycle

Data Management
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A software system facilitating the creation and
maintenance of a data base and the execution of
computer programs using the data base.

The recording and capturing of data on behalf of
an organization.

The person or organization who determines the
essential qualities or meaning of data, and who
prescribes and defines procedures which
aggregate and refine data. This 1includes
describing the formatting of the resulting
information to serve a specific decision-making
context. : :

A centralized repository of information about
data, including its meaning, relationship to
other data, origin, usage and format.

The smallest unit of data that has meaning in
describing information. A piece of data which
would not be meaningful if decomposed further.

See "Entity"

The property of a data base management system
that enables data to be processed independently
of access mode, storage method.or arrangement.
Data independence reduces the need to modify
application programs when data storage and
access methods are modified.

The quality of data that exists as long as
accidental or malicious destruction,
modification, or logss of data are prevented.
This results 1in preservation of data in its
intended format, length and contents while
within a data base.

The data life cycle begins with the definition
of data to support ,new regulations or other
program needs, and includes strategic data
planning, data standardization, and the methods
and standards during the collection, storing,
accessing, and archiving of data.

A subfunction of Data Administration which is
responsible for data-related activities of the
system life cycle, such as logical data modeling
during requirements definition, data base
design, data base management, and the
documentation of data-related decisions and
products.




Data Security

Data
Stewardship

Decision Paper

Definition

Definition and
. Design

Design

Design Data
Dictionary

Development
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The protection of data against unauthorized
disclosure, transfer, modification, or
destruction, whether accidental or intentional.

See "Stewardship"

A decision document presented to management. It
summarizes those aspects of the analysis and
decisions o©of a given phase or stage that are
important to program management, and requests
approval to continue the project. The OSWER
life cycle model provides for Decision Papers to
be prepared at the end of Initiation, Concept,
Definition, Design, Development, and
Implementation.

The first stage of the Definition and Design
phase. Its purpose is to define specific,
detailed functional and data requirements for
the system within the context of the System
Concept.

The third phase of the system 1life cycle,
consisting of two stages: Definition and Design.
(See individual definitions of each of these
terms).

The second stage of the Definition and Design
phase. Its purpose is to produce detailed
specifications for the system to meet the
functional and data requirements within the
context of the System Concept.

Data dictionary created during Design to support
design and development of the information
systen. It represents an expansion of the
Requirements Data Dictionary, and contains all
the metadata stored in dictionary. In addition,
it contains descriptions of the physical data
base structures and the manner in which they are
implemented in the test versions of the data
base(s). These descriptions include physical
records, segments, data sets (or files), keys,
block sizes, data set allocation, and physical
size limits.

The firse stage of the Development and
Implementation phase. Its purpose is to produce
a system which is ready for acceptance testing
and suitable for implementation.



Development and
Implementation

Domain

Enhancement

Entity

Evaluation

Implementation

Information

Information
System
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The fourth phase of the life cycle. 1Its purpose
is to produce a complete system, fully tested
and available for use in normal production mode.
There are two stages in this phase: Development
and Implementation. '

A set of all values that a particular data
element may posses in actual or potential usage.

A modification to a system that results in
substantially improved capabilities and, in some
way, alters the functionality or structure of
the system. Other modifications, which do not
alter the structure, are referred to as changes.
Examples of enhancements include the addition of
new data elements, changing the system (or a
part of the system) to run in a different
software environment, and replacing data entry
screens to improve the user interface and/or
improve performance.

A person, place, thing, concept, or event that
is of 1interest to an enterprise. An entity is
something about which we store data. Examples
of entities are: waste site, contract, EMPLOYEE.
An entity has wvarious attributes, or data
elements, which should be recorded. Examples of
data elements for the entity "“contract" could
include CONTRACT-NUMBER, DATE, and
OBLIGATION-CEILING.

The second stage of the Operation phase. 1Its
purpose is to determine whether the system is
effectively meeting the stated requirements, is
operating efficiently and is effectively
managed.

The second stage of the Development and
Implementation phase. 1Its purpose is to produce
a fully tested system containing the data needed
at start-up, and to provide needed training to
the intended users.

Any set of data which has been aggregated by
processing in order to establish a specific
meaning and serve in a decision-making context.

See "System"



. Initiation

Integration
Testing

Internal
Testing

Life Cycle

Life Cycle

. Management

Logical Data
Model

Maintenance

Metadata
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The £first phase of the system life cycle. Its
purpose is to define an information management
problem within OSWER and to determine whether
resources should be committed to exploring ways
to address it.

Testing performed by project staff during
Development, following the completion of unit
tests for individual components. Components are
assembled in the development environment and
tested to verify that they function correctly
together. Integration testing 1is iterative,
testing additional modules for which unit tests
are successfully completed.

The £first kind of testing performed by project
staff during Development. While each system
component is being developed, it is continually
checked to assure that it 1is internally
consistent and conforms to specifications.

See "System Life Cycle"

The process of managing a system through its
life. cycle. As practiced by OSWER, it is not a
rigid process, but rather a disciplined means
for selecting and practicing the management
approaches and techniques that are most
appropriate for a given information management
problem and/or system.

A depiction of the 1logical, or programmatic,
data needed to support an organizational
mission. The components of a logical data model
include data entities and relations, data
elements and attributes, keys, secondary keys,
and relationships between entities (1f data
entities are used). The logical data model is a
more detailed depiction of the conceptual data
model of an organization. It may correspond to
the external schema as defined by the American
National Standards Institute. The logical data
model forms part of the Detailed Data
Requirements.

The set of activities that keep a system and
data base(s) in operating condition.
Maintenance also focuses on optimizing the
existing system and data base(s), without
affecting functionality or the structure of the
system or data base(s).

Data about data, such as its definition or its
physical characteristics.
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Modification

Normalization

Operation

Phase

Privacy

Production

Production Data
Dictionary

Project
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A change or enhancement, See "Change,"
"Enhancement."

The process of reducing a logical data model
(structure) to its most basic form, so that the
data model 1is stable, flexible, and without
redundancy. A normalized data mcdel is composed
of normalized data entities. A normalized data
entity includes no repeating groups or data
elements among its attributes, contains
attributes (data elements) only about the entity
being described, and does not include attributes
which are dependent on the key of another
entity.

The fifth phase of the life cycle., 1Its purpose
is to operate the system in normal production
mode, monitoring apd maintaining its
performance, until the end of the life cycle,
and then to terminate operation. There are
three stages in this phase: Production,
Evaluation, and Archive.

The major segments of the system life cycle.
There are five phases in the OSWER system life
cycle: Initiation; Concept; Definition and
Design; Development and Implementation; and
Operation,

The right of individuals or organizations to
constrain the collection and use of data about
themselves.

The £first stage of the Operation phase. Its
purpose 1is to make the system available to
users, and make required changes and
enhancements to ensure that it contains ¢to
address the information management problem in a
cost effective manner.

Data dictionary produced during Implementation
by copying the metadata in the last version of
the Design Data Dictionary, for use in testing,
implementing, and operating the production
system.

An organized effort to solve an information
management problem. In most cases, a project
extends over the entire system life cycle. 1In
some cases a project extends only through the
portion of the life cycle that can be foreseen
with confidence, e.qg., through Production if the
timing for ceasing operation is uncertain.
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Project
Execution

Project
Management

Quality
Assurance

Record

Release
Management

Requirements

Data Dictionary

Review

Shared Data
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The set of activities which produce the concept,
definition, design, and production versions of a
system.

The set of activities which monitor and control
project execution to ensure that they are
performed effectively and in accordance with
applicable policies, guidances and practices;
and that its products solve the identified
information management need.

A function that ensures that all products of the
life cycle are substantively accurate and
address the stated information management
problem. Quality assurance 1is accomplished
through the efforts or skilled professionals on
the project team, and through formal reviews.

A group of related data elements treated as a
unit by an application program.

The functions and responsibilities associated
with the implementation of modifications to an
operational system during the Production stage,
and making the revised system available at all
user locations, o ‘

Data dictionary produced by data modeling
activities during Concept and Definition.
Metadata recorded about each data entity and
data element includes name, programmatic
definition, purpose, data steward, data definer,
and source. ,

A formal, quality-oriented examination of a set
of related products, to verify that they solve
the information management problem. The OSWER
life cycle model provides for five reviews:
Concept, Definition, Design, Development, and
Post-Implementation. Reviews are performed by
designated OSWER program staff and supporting
program and technical experts. Any review may
be repeated as necessary to ensure that all
deficiencies in the products have been fully and
adequately addressed.

Data stored that is created, accessed, updated,
or deleted by more than one organizational unit.



Stage

Stewardship

System

System
Component

System Concept

System Decision
Paper
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The segments of the system life cycle that occur
within certain larger phases. The OSWER system
life cycle divides the Definition and Design
phase 1into two stages: Definition and Design.
The development phase 1is divided 1into two
stages: Development and Implementation. The
Operation phase is divided into three stages:
Production, Evaluation, and Archive. The phases
Initiation and Concept are not divided into
stages.

The functions and responsibilities of an
organizational entity that exercises control
over data on behalf of OSWER. Organizations
that require data to be collected, processed,
stored or used in support of OSWER's mission
have stewardship responsibilities. These
responsibilities include ensuring that: (1) Only
data relevant to OSWER's missions is collected.
(2) Data that 1is collected 1is of sufficient
quality to support OSWER's missions. (3) Data
is reused wherever appropriate within OSWER.
(4) Data 1is clearly defined and documented in
compliance with established directives. (S)
systems practices under the organization's
stewardship conform to EPA Data Administration
guidance. : :

An organized set of functions, data, procedures,
hardware, software, communications, and/or
documentation which enables OSWER to solve a
specific information management problem. A
system need not necessarily be automated; but
most instances of 1life cycle management will
apply to automated information systems.

A well-defined portion of an information system.
Categories of components include, but are not
limited to, hardware, software, communications,
procedures, reference manuals, user procedures,
system administrator procedures, and user
support materials.

A high-level complete description of a system
(including data, processing capabilities,
hardware, software and communications). It is
produced during the Concept phase and serves as
both a check on the validity and completeness of
the problem, and the basis for defining more
detailed functional and data requirements.

See "Decision Paper"

A-10




. System Life

Cycle

System Testing

Threshold
Analysis

Unit Testing

. Walkthrough

OSWER DIR.#9028.00

The evolution of a system from the initial
identification of an information management
problem through system termination or
replacement. : _
Testing performed by project staff during
Implementation, following 1integration testing
and prior to acceptance testing. The completed
system is installed in a simulation of the
production environment and tested to verify that-
the system operates correctly in its entirety
and satisfies the functional and data
requirements. (Note: the term "system testing"
is also used to refer generically to all testing
performed by project staff: internal, unit,
integration, and system testing.)

The process of determining the appropriate
review and approval levels for an OSWER system
project.

Testing performed by project staff during
Development, as each system component is
completed, to ensure that it operates correctly.

A. highly-structured meeting to review the
completeness and quality of selected module(s)
of the system, or of the entire system.
Walkthroughs are usually conducted by the
project team, often are intended by |user
representatives, and may be held at any point in
the system life cycle.
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1. INITIATION PHASE

1.1. Overview. The Initiation phase provides the critical first
description of the information management problem to be
addressed, and secures the resources needed to further examine
the problem and potential solutions. The most significant
activities of this phase include:

O Preparing an Initiation Decision Paper which identifies
and describes an information management problem, and
brings it to the attention of OSWER program management.
This activity 1is performed by one or more program
organizations.

© Confirming the existence of a problem, providing
additional gquidance where appropriate, and approving or
rejecting the commitment of resources to the next phase
of the life cycle, Concept. This activity is performed
by program management.

© Preparing an initial Project Management Plan to describe
the initial approach for managing and conducting the
remainder of the life cycle.

Clearly identifying and describing the 1information
management problem 1is critical to the successful development of
an appropriate  solution. How the problem is defined during
Initiation will shape the analyses and decisions of the
subsequent phases of the life cycle.

Several points are of note for the Initiation phase:

© At this point, there is no assumption that the solution
will necessarily be either a new system or an automated
system. A medification to existing manual or automated
systems may be the best approach to solve the problem;
the determination will be made during the Concept phase.

o In comparison to later phases of the life cycle, there
are relatively few participants in the Initiation phase.
The full project team usually is not assembled until the
Concept phase.

o There is a particular focus on defining the information
management problem and 1linking 1t to specific OSWER
missions, as required by the Office of Management and
Budget (OMB).

©¢ The Initiation Baseline 1is established at the end of
this phase. At present, it consists of only the
Initiation Decision Paper; it will be expanded during
the Concept phase.
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1.2. Detailed Description. A detailed description of the
Initiation phase is presented in the following exhibits:

Exhibit 1-1 Initiation Phase Summary

Exhibit 1-2 Initiation Phase Objectives

Exhibit 1-3 Initiation Phase Decisions

Exhibit 1-4 Initiation Phase Activities

Exhibit 1-5 Initiation Phase Roles and Responsibilities
Exhibit 1-6 Product: Initiation Decision Paper

Exhibit 1-7 Product: Project Management Plan

The Initiation phase begins efforts in several areas that
are addressed throughout the life cycle: the Project Management
Plan, selection of methodologies and tools, benefit-cost
analyses, and project reviews and approvals. A life cycle-wide
view of these topics is presented in Chapter 10 of this Guidance.
This Chapter also addresses other topics of interest throughout
the life cycle, 1including quality assurance, configuration
management, and data administration.
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2. CONCEPT PHASE

2.1. OQuerview. During this phase a comprehensive concept
(model) of the recommended solution is established, providing a
better definition of the problem to be solved, and defining a
basic framework of requirements for an information management
capability. The concept also provides the basis for acquiring
the resources needed  to achieve that solution through the
remaining phases of the life cycle. Some of the most significant
activities of this stage include: .

© Assigning a project team.

© Developing high-level definitions of functional and data
requirements for a system solution to the problem.

o Defining alternative ways (concepts) of meeting the
high-level requirements. :

o Analyzing the alternative concepts and selecting one for
design, development, and implementation.

o Beginning any required procurement activities.

o Refining the management approach to the project by
expanding the Project Management Plan and adding a Data
Management Plan, and System Test and Acceptance Test
Documents.

The results of the Concept phase provide a framewark which
guides the work performed in subsequent phases. That work will
refine OSWER'S understanding of the requirements, soclution, and
project management approach, but usually will make relatively few
significant modifications to the System Concept.

Several points are of particular note for the Concept
phase:

o0 The end of this phase is a critical juncture for the
project -- the point at which OSWER program management
endorses a system concept, makes a firm commitment to
obtain the resources required throughout the life cycle,
and approves continued work to further define the
detailed requirements of the recommended concept.

o The first Decision Paper is prepared during the Concept
phase. It provides the management-level information to
support program management's decision whether or not to
commit resources to the project.

o The System Concept is added to the Initiation Baseline
at the end of this phase.

2-1
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o The Concept phase may provide a perspective on the
information management problem that differs from the
problem as originally defined in the Initiation Decision
Paper. In this case, the Initiation Decision Paper is
revised or replaced to reflect the current understanding
of the problem.

o During the Concept phase the project team is greatly
expanded, and other ~organizations become increasingly
involved in the 1life cycle. This phase establishes
active involvement by customer organizations, as well as
the initial involvement of organizations or individuals
responsible for configuration management, quality
assurance, and procurement support.

2.2. Detailed Description. A detailed description of the
Concept phase 1s presented in the following exhibits:

Exhibit 2-1 Concept Phase Summary

Exhibit 2-2 Concept Phase Objectives

Exhibit 2-3 Concept Phase Decisions

Exhibit 2-4 Concept Phase Activities

Exhibit 2-5 Concept Phase Roles and Responsibilities
Exhibit 2-6 Product: System Concept

Exhibit 2-7 Product: System Test Document
Exhibit 2-8 Product: Acceptarnce Test Document
Exhibit 2-9 Product: Data Management Plan
Exhibit 2-10 Product: Concept Decision Paper
Exhibit 2-11 Product: Project Management Plan

The Initiation Decision Paper, which may be updated as a
result of the Concept phase, is described in Exhibit 1-86.
Outlines of all products are presented in Appendix B.

The Concept phase starts several activities which are
performed throughout the life cycle: quality assurance,
configuration management, and data administration. A life cycle
view of these functions 1is presented 1in Chapter 10 of this
Guidance. This chapter also addresses other topics of interest
throughout the life cycle, including the Project Management Plan,
methodologies and tools, benefit-cost analyses, and reviews and
approvals.

2-2
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3. DEFINITION STAGE

3.1. OQverview. The Definition stage expands the high-level
requirements of the System Concept into specific, detailed
functional and data requirements. -These requirements provide the
basis for a more concrete assessment of system benefits and
costs; together with the high-level design contained in the
System Concept, they form the basis for the detailed design of
the system during the Design stage. The most significant
activities of this stage include:

o Developing detailed functicnal requirements.
o Developing detailed data requirements.

o Developing the Requirements Data Dictionary, which holds
programmatic data.

o Establishing formal procedures for configuration
accounting and change control.

0 Beginning develcopment of test plans.

Although the detailed functional and data requirements.are
defined within the context of the identified information
management problem and approved System Concept, the analyses
conducted during the Definition stage may surface new
requirements or provide new insights into the overall information
management problem. In such instances, the System Concept, and
potentially the Initiation Decision Paper as well, are revised to
reflect the results of the Definition stage. The detailed
requirements defined during this stage, together with the Systen
Concept, will serve as the basis for the activities of the Design
stage.

Several points are of particular note for the Definition
stage:

o At the end of this stage a complete detailed description
of the functions and capabilities of the system is
available to guide the Design and subsequent phases of
the life cycle. Some development methods call this
description the proposed functional description or
logical design.

o The Definition Baseline is established at the end of
this stage. It consists of the detailed functional and
data requirements documents and the Requirements Data
Dictionary.

o0 If the requirements definition identifies a significant
change to the nature or scope of the information
management problem or the overall system design, the

3-1
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Initiation Baseline (Initiation Decision Paper, System
Concept, or both) 1is revised or replaced to reflect the
new understanding.

3.2. Detailed Description. A detailed description of the
Definition stage is presented in the following exhibits:

Exhibit 3-1 Definition Stage Summary

Exhibit 3-2 Definition Stage Objectives

Exhibit 3-3 Definition Stage Decisions

Exhibit 3-4 Definition Stage Activities

Exhibit 3-5 Definition Stage Roles and Responsibilities
Exhibit 3-6 Product: Configuration Accounting Records
Exhibit 3-7 Product: Detailed Functional Reguirements
Exhibit 3-8 Product: Detailed Data Requirements
Exhibit 3-9 Product: Definition Decision Paper
Exhibit 3-10 Product: Requirements Data Dictionary
Exhibit 3-11 Product: Project Management Plan

Exhibit 3-12 Product: Data Management Plan

Exhibit 3-13 Product: System Test Document

Exhibit 3-14 Product: Acceptance Test Document

The following products may also be wupdated during the
Definition stage:

Product Exhibit

Initiation Baseline
Initiation Decision Paper 1-6
System Concept 2-6
Outlines of all products are presented in Appendix B.

A number of activities of the Definition stage, such as
project reviews and the update of the project management plan,
relate to specific topics that are addressed throughout the life
cycle. A life cycle wide perspective of these topics is
presented in Chapter 10 of this Guidance.




EXHIBIT 3-1: DEFINITION STAGE SUMMARY

OBJECTIVES

OSWER DIR.#9028.00

o o’TEANMLING
[] CETeANING

° CONPIAB SULITABILITY QF SYSTEM CONCEPT

SPECIPIC, OUTALILED PUNCTIONAL REQUINENMENTS
SPECIPIC,. OETAILED OATA REQUINEMENTS

o
g DECISIONS

trAms Y

sa0 T AS9R08ACW € | KL

emal? SPECIAIC wET=ODOLOGIES am0 TIOLS
elil B8 USED (N TwE ORSIGe STAGR®

o8 T ExEC,TICM JECISICH
@AT AAL TmE€ DETALLED PumCTIONSL
QEQUINEMENTS An0 THEIA PQIOA[TIES?

wnAT AAE “mE JETALLEQ OATa
ACSUALMENTS?

oA 30TENTIAL AEQUINEVUENTS wi L =0T 8C
IMCLuGED Im "mE SviTRM?

@nAT GOOIFTCATIONS A8E ~ER0E0 TO Twe
SvSTER COnCEPT? *

200 ,8CT COoMTInyarice 20CISIONS.,

J0ES Twe [wFQRMATION MARAGENENT PACOLLN
COnTinuE TO ERLSTY

00 TRE ORTAILED RECUINENENTS AOONESS
Tr€ SQ08LEW SUFSICIENTLY TQ PEAMITY
CONTINUING wiTh Thmg OUSIGH STAGR?

A8 SUPPICIENT FPUROING ARG QTHER
RESOURCES AVAILAGLE POR The EnTINE
SYSTEM (!mE CrGLE?

» T APORGACH ACTIVIT(ES.

CSTABLISK CONPIGUSATION ACCOUNTING AND
CmanGt CONTROL

CORTInuG PRQCUREMENT ACTIVITIES
PEAPQAE OEPINLTION AUOIT(S)
PERPOAE OEPIN(TION REVIEW(S)
UPCATE PROLECT WMAMAGEWENT PLAN
UPOATE DATA NANAGENENT PLAN
PAECPAAL OLFINITION DECISION OalER

QOTAlN APPAOVAL QF ORPINITION ORCISION

ASEA

[ 2] v au TIOM ACTIVLITE i

IDENTIAY AnQ OOCUNMENT OETAILED
SURCTIONAL ARQUIARNENTS

(ORNTIAY Aand OOCUMENT OETAILED OATA
QU ACIENTS

CONPARE wlGhe-LEvEL AQQUINENENTS TO
OETAILED PUNRCTIONAL 4MO CATA
AQQUINCEENTS

ORVELOP SRQLININARY TEST PLanS

LOAD ACQUINEMENTS QATA OICTIOMaARY

L

@RODUCIS

CONPIGURATION ACCOUNTING
RECOMDS ¢

DETA[LED SumCTIOMAL
REQUIAEMENTS o

OETALLED JaTa
AEQUIREWENTS °

JCPINITION JECISIIN PapER

QEQUIRENMENTS JaTa
QICTI0NaRY o

YPOATED .,

(MITIATION BASELINE
PROJECT WANAGEMENT BLaAN
QATA wamAGENENT PLAM
SYSTEM TEST OOCUMENT
ACCEPTANCE TEST QOCUMENT

* Saveé In CEFINITICON
SASELInE

PRIOR

NEW

[NITIATION SaSELING .

OEPINLITION BASELINE




OSWER DIR.#9028.00.

‘3jejadoidde se patrjipow ST 10 ‘sjuduweitnbai payyelsp eyl 33w ued
1daduo) we3IsAS 9yl uy PRTPOQWd UOTINTOS PIPUl3LWODII BY) 'Yl S3insul

*ejep paainbai 8yl jo a3inioniys yedybor 3ayl

30 uo11d110SOp ® pue SWA)IT PIPP (eNpIATPUT BYl JO SUOTITUYI3P Buipniout
‘syuawaiinbai eiep jo ((opow t(edt1Ho() Juswajels porteIep e ojur Idasuo)
w2a3sAS B8yl uT pauyejuod sjudwaiinbaix eiep (eAsT-ubyy B8Y3I Spuednl

*s 319430

buowe ‘jroddns aosueuajuyewm pue (ruoyieiado pue ’3ioddns uoyiejuawajduy
*spaau Adouabuyjuoo/dnyoeq ‘A3jtandas ‘swaishs (ejusmdoiaaap

10 BUTISTR® YITM S8OPJIBJUT ‘8durwiojiad waisAs ‘sainjeal buyssadoad

' oy31oeds :wa3sAs ay)y JO sidadse Auew ssedwooua sjuswdaynbai asayy
*sjudawaainbea waisks [eUOTIOUN] JO Juawdels pafielsp e ojuy 1daduo)d
wa3sA§ 8Yl) Uy PIUTEIUOD SIU3wWIIThbaa [euoyiouny (2Aa(-ybiy 9yl Spuedx3

NO11JdTHOSAd AAILIDArY0

1daouod waisis
30 Kayriqeasns witjuod

sjuawaitnbaa

ejep patyelap
’oy3103ds autwialag

sjuauRainbal
feuotiIdung patieldp
973 7102ds autwialeq

SHALLOALTO HOV.LS NOLLINIAAA *T-¢ LITIHXH




.

OSWER DIR.#9028.00

*3daouod wa1sAs

ay3l Jo burainioniisax 3o yoeq Buir(eos e d31ep3Issadau JybTw UOTSIDBP
STYL °SIUTeIISUOD [edTuysad) 1o/pue ‘teuoriezyuebio ‘Adyyod weiboad
JO UOTIeIdPTSUOD e sapnidul -walsAs paurjap Arjuaiaind ayi jo adoos
Y3 UTYITM TITITINJ 03 Ar3isod ao/pue ‘AxSta ‘Butmnsuod awyl ‘xd1dwod
00} 81® jey) sjuawaiynbai ejep pue TeuotrlIduny jegjuadjod SITFTIUAP]

‘ejep ayl

JO SUOTITUTJIP IL3[D 3INSUd 03 sainpadoid 10 ‘aduepind ‘Ad>y1od weiboid
JO uotledyjiIe(d 103 pa3u a3yl pue ‘ajyeriadoidde aiaym ‘ejep jo s3adINOS
8ATIRUIdITE S19PTISUO) "wAIsAs ay) ojur elep buriajuad pue HujIdIT(OI joO
sjoedwmy teuotyieziuehio ay) pue ‘ejep (i€ 10) sadinos arqyssod ‘(s)aseq
e1ep 8yl JO 21nIOoN1IS [ed1hor @Yl ‘SUCTITUTIIP JUdUR(d ejep buyiIsixd

JO 2SN SIIPISUO) -eIep PadA[L0d A[M3U pue p3aId3T10d ATuaiind y3oq
buipniouy ‘waisAs ayl uy pepniout aq 03 eiep di1jidads 3yl SaAUTWIIILQ

*0124> 93711 S3T InoybnoIY)y WIISAS 3Yl JO SUOTIENTRAD PUP SMITAII
uanbasqns 103 siseq 8yj S© IAIBS TTTM UOTISTIAP STYI UJ PIsSaippe
sjuswaainbas ayry -sjudwaitnbail aarsnioxa Arteninm Ayyeyjiuairod

Aue usamiaq $3jo-3pe1l JO UOTILIAPTSUOD e SIpPNIdUl  °[euoyido aie.

eyl esoyy pue Liojepuewm Bie Jey) Isoyl uaamiaq buiysinbujIsIp ‘waisis
oyy Aq pepjaoad °q 03 8ie jey) sa13j11geded [euo1IdUN] BYy) SIUIWIAIAQG

1SUOTS 10ag uojiIndaxy 3oaloig

*sabels pue seseyd o124> 8731 ®ININJ (e SSOIDE SO0} pue SPoyldw

Jo ebeyuyy 8yy pue ‘spoylrew buydXjojoad pue s1oo3 (3sy)) Buyieauibua
91eM]1JOS Ppapie-193Indwod JO uUOTIPIIPISUOD Sapnidul °ebels ubyseq ayl

Uy pasn 8q 03 S1003 pue spoylow juawdo(sasp pue Or3Areue eyl Sautwialaqg

:suo1s123q yoeoiddy 3oaloig

-

ROI1418DS3Ad ROIS1DAd

(wdIsAS ayl utr papniouty
aq J0U T1IM Sjuauwaatnbai
1etIU9jod eyM

JuP1sAs
3yl JoJ sjuauRitnbai ejep
patyelap ayy aie jeym

¢sa1313013d 113Yy) pue
sjuduP1ITnba1 teuotiIduny
paiteiap ayy Ii1e IeyuM

labejs ubisag

8yl uy pasn 8q [1TA
s1003 pue s3atboropoylouw
o13109ds Jeym

AHVR NO1IS103a

SNOISIOHA OVLS NOLLINIAAA ¢t .LIJIHXH

=8



OSWER DIR.{#9028.00

‘ajqetieae
a1e ay2ko 9311 2y)y ybnoiyy waisAks 3yl jo uvoyjzesado ayl ioddns
01 pepavu $3DIN0sSal1 13yjlo pue ‘(auuvosiad ‘buypunj ay3z eyl Switjuod

*3beys ubisag ayl
YI1TM 9NUTIUOD 03 weISAS Y3 JOJ PaiIndas uaaq aaey sieaoidde ajeyidoidde
jey) pue ‘waiqoid ayl sassaippe Ai2i1enbape waisiAs ayjy eyl switjuo)

‘papad3u

aq Aew waisAs ayy jo uojIda11pea i1o0({ew e eyl waisks eyl Aq passaippe
wa1qoad eyl woxz Ajjuedyjrubis oS poabueyd> sey Iy eyl Jo ‘ISINI

01 SanuijIuvod wa[qoird Juawabeuew uUOTIPWIOFUT PIUTJOp BYY IPYl SWITJUOD

tsuotTs 1oag uoyienujiuo) oaloig

‘wP(qoid juawabeuew uoyIeWIOJUT

pautgep Atfeurbrio ayl o3 sebueyd jJuedyjrubys Aue 3o ‘sjurerIsuod

1®27uysa) 10 ‘teuorieziuebio ‘Adriod weiboad payiyvIuspt Afmau

3O MayA uy 1dasuod wR3IsAs a8yl O3 suoriIedTJTIpow [eTIUelIod SIPPTSUOD
*3S0D 13MOY I®e 10/pue A[BAT1ID3)JJ3 diow sjuduwaainbai payjraivapt
Aisnoyasad 11131n3 10 ‘sjududiinbai ejep 10 feuoyiduny pajedidriueun
199w 03 patyjipow aq pinoys 1daouod waysAs ayl I8YIAYM SauTWiIaIIag

:(PANUTIUO)) SUOTSTI3g uojaIndax3g 1d3loig

¢a10k> 3317 waishs
2111U2 3yl 103 atqertreae
$321N0S3a1 13Yylio pue
futpuny U IOTIJInNs 31y

¢abeys ubtisag ayd

y3Itm butnutjuod Itwiad
01 AfjuatarjIns waiqoad
ayl ssaappe sjuaweitnbai
pat11el13p 3yl og

2ISTX3 O3 INUTIUOD
watqoad juduebeuew
uoyjeWIOJUT @Yl Sdog

¢ydaduod
uR3sAs 3yl o) papeaau
aje SUOTILDTITpOW IPYM

(penunuo’)) SNOISIOAJ ADV.LS NOLLINIAdd

. € LIGIHXH

3-6



OSWER DIR.{#9028.00

Spi023y buyjunodoy
uotyeanbyjuo)
ue(d uawabeuel 3Id8{o01g
sjuawa1ynbay
ejeg patielaq
sjuawaaynbay
1euo1Idung peyivlaqg

ueid udwabeuey I03(oag

spioday buypiunodoy
uotyeanbyjuo)d

SLINSa™
ONINIVINGD 10Na0ud

-1eaocadde pue M31A31 teutj o3 Jotad adeid saye)
sjuawaitnbay vieg 10 [ePuOTIDUNGg PITTEIAQ BY]l JO
jiomai iolew Jtv Aijessadau aq Aew sytpne ardiifny
*pOpaau SP SIUIWNDOP 3S3YI ISTA3Y ° PIIudwndop
Ataearo aie 3daduod waisAs ayl o3 SuorIedT7JIpowl
pa1sabbns JueOTJTUHTIS (1P 3Jeyl 8INSU3 O} SPIODA1
putTIUNOdOe UOTIRINBIJUOD BYI YITM SIU3WNDOP
asayl aiedwo) ‘pIpraoid uddq sey U3 juod
peanbal [ie 1Pyl WiTjJuod O) uetd Iududbeuen
103(01g pue ‘sivawaitnbay ejeg paiteiag
‘syuauwaainbay teuotiIdung patielIdq 3yl sutwexl

*sJuUdwI331be

Kduabeiajutr 30 $3oe13u0d BUTISIXNd buisn
suotyystnboe pue sjuaumindoid mau yioq buirpniout
*suotiistnboe mau Aue 10) sueid doiaaap

pue spasau AJTiudpl °S$3DTAIdS [PUOTSSIjoid
Jo/pue ‘jioddns suotriedjunwmod ‘3aem)jos
'axempiey jo uotryrvstinboe ayjy 03 peierar yoroidde
B3R IND01d 2yl UT PIUTLIUOD $HSE) IDNpuo)

*suot13tsodsyp 112y3 pue ‘3daosuod

wa31S$As 8yl 03 suotriedijtpow palIsebbns jo spiodal
ysitigqeis3 -sijuvawditnbai ejep pue jeuoyiouny

01 3d33dsa1 yimm swaly uotieanbyjuod ajouag

‘uetq wauwdbeuey 133{01d 8yl ut PeqIidSaP ueld
juaudbeuen uvotieanbijuo) ayly vawatdutr Aqring

tS3TITATIOV yoeoaddy 103loiag

NOIIdIYDS3d ALIALILOV

(s)atpne
UOTITUTJIP WI0J 134

S3TITATIOR
JU3WA IND01d 2nuUTIU0)

1013U0D
abueyd pue burjunodoe
uotryeaInbyjuod ystiqeisi

AAVN ALIAILOV

SHILIALLOY HOV.LS NOLLINIHAA “¥-t LISITHXHA %




OSWER DIR.{#9028.00

uergd Jjudwdbeuen eleq

ueid jJusudbeuen 103(01g

3daouo) waisis
Jadeyg

UOTSTD9Q uUoTIeTITU]
sjuaum@ aynboy

ejeg patieiaq
syuauR 1ynbay

{eUOTIOUNg pPatTIvIad

SLINSaY
ORINIVLROD XONacyHd

. .:oaud:dumv
sjuawa1tnbail pagiejap Hutinp pastel Sanssy
Ssa1ppe 01 PIpP3du se ueyq juawdbeuen eleg dutjay

‘abels ubt1sag 3y utr pasn

aq 03 s{ool pue satboiopoyiaw 303135 °S[esoidde
pue sMa3Taa1 jo sysApeue ptoysaiyl aiepdn

pue ‘sma1Ad3 ub1$3p wi13ajuy AJidads - papeau

se ‘aseyd 1daouo) ayl butranp pasedard yoeoidde
uotiejuawadur 3yl autrjyay 3daduod weiIshs syl
03 suoyiedtjipow Aue pue ‘sjuduldainbai parrelap
8yl JO SISOD pue $13TJaIUdQ IYI 3091331 O3
sysA{eue 1S0D-3171jauaq ay) dutrjydy -abeis ubisag
oyl 10) s{1e13p apraoid o1 uegdyiom ayl puedxl

*a1ptadoidde se sjuawndOOp 3S3Y) 3ST1AY

*232 ’yS11 paseaidutl ‘9duewiojidd papeabap

se yons sioedut 3asiaape 10/pue sjuduwdAoidwy
1eyiudjod jo mata utr ‘idaduod waisAs 3yl woij
SUOTIeTA3P JUeDTJTubys Aue JO UOTIEPUBUWOI I
8yl WITJUOD pue IION °"NST1a 3djqeidasoie je

pue ‘sweijawt) @Atsuodsat € UT YISO I[QqPUOSEIl
e ’A1ejenbape weiqoid ayl s$s8ippe Sjuauwaiinbaa
pauyjap ayl iey)y einsua o3 sjuawditnbay

eleg peiielag pue sjuawdayinhbay jeuotidUng
P21723130 3yl MITA3Y¥ °"ISIND O) SANUTIUOD

w3 1qoid juswabeuew uoyjIEWIOJUT BY) IEY) WITFUOD

1SITITATIOY yoeoiddy 3do3loid

NOI1J41I¥OSaa ALIAILOV

ueid
juauPbeuel vieg 231epdn

ueid
Juaumbeuey 303(oag aiepdn

(S)MaTAR2
UOTITUT JAapP wiojiag

AWVN ALIAILOV

-b-€ LIGIHXH

(panunuo)) SHLLIALLDY ADV.LS NOLLINIIAA %s—m.u
®




OSWER DIR.#9028.00

1adeg
UoOTSTD8Q UOTITUTJIG

aadeyg
Uo1s108Q UOTITUTIad

S1Insad
DONINIVINGD 2ONa0ud

*812Xk> 23711 wa1sAs BY) JO IdpuUteudy

ayl 103 s$821n0say jo Al1T(iqe(iPA®R pue JUIW]TOWOD
ponuyjuod eyl wmiyjuod pue ‘ebeis ubysag

9yl Yi1mM 8nujjuod 03 [raocidde judmebeuew utelqo
*yoroidde pue

M3TA91 JO SBA3[ wiTjuod 03 SysAteue proysaiyl
JO s3nss1 epnioul -3beys uvoyITUTIAQ 3Y)

U} POIONPUOD $3TITATIOR UOTINDAxe pue yoeoidde
103foad i1dyjo (e JO SI(NS@I 8y} PzZTVIRUMNG

t(PONUTIUC)) S3TITATIOV Yoeoaddy 3IOd3L 013

NOILAINDSAG ALIALILIOV

1adeq uoysyde8Qg uoTITUYJIAQ
30 1eaoadde uieliqo

Jaded uoilstidag

uotITUtTJag airedaid

ZHVR ALIAILOV

(P3nunuo)) SHLLIALLOV ADVLS NOLLINIIAJ

‘b-¢ LISIHXH

i

. |

3-9



OSWER DIR.#9028.00

{te13 jipne pue ‘uot 1 ‘{eatydie ‘A3TINOIS

‘saat3dalgo Aitienb 3‘@5 Aj1juapl uot1dun}

yoea Joj paiatnbai ejep ayl JO 31nidNIIS

1eot1boy @yl buiMoys Aq sar13Tjua ®IEp JURIIIITP

uaamni12q sdrysuorie(aa ayl saquridsap eyl

12pow ejep pedt1bol e juaundop pue aiedaid - pasu

uotiew10Jutr 3yl 133w O3 pIpP33U SITITIUI BIEp MAU

Aue pue sjuawe(d BIEp 2l JO SUOTITUTJAP diedaid

sjuaum 3 tnbay ‘wayqoad jusauwdbeuew uoTIEPWIOJUT 3Y) PATOS O)
eyeg pajrelaq pepaau ejep partelsp @yl judundop pue A3riuspl

+3dascuod wajisAs 3yl uy paurejuod sjudulainbai

19a21-yb1y 3yl ‘jo adods eyl apisino 2q O3

seadde 10 ‘Y3iTM IDTTJUOD UY BI® YOTYM sburtputy

Aue 2104 ‘Aue 31 ‘sanssy uado pue ‘sxust1y

‘suotidunsse pue ‘sayiviiqeded/sjusumitnbaa

buy3IdT{Ju0d Afreriuazod ‘sataypiqeded

tenpiatputr jo sativioyad ‘sjvewaainbai

but11sa1 Aj1iuap)l °3ioddns 8durudUTEW

pue teuotrieirado pue ‘jioddns aesn ‘jioddns

uotrjejuauwRdwt ’speau Aduabuyiuod/dnyoeq

‘X31andas ‘swaisis [ejuawdoieasp JO HurISTIXI

1330 03 saodejiajut 'waisAs syl Aq pewiojied

buyssedoiad ayy 10j sivjswesed eduyewiojiad ’'spaau

®#de)13juy 3asn ‘waisAs ayl ybnoayy uotjewiojuy

JO SMOYJ Opnhidout passaippe eq 0) soj3tyiqeded

teuotidung -ajevadoiadde siaym ‘(s)waisis

buyasyxa Aq papraoad satviyriqeded o) $S8OUl3IB)IL

sjveweynbay apniouy °waisks mau 8yl Aq pepiaoad 3q 03
Teuotioung patielaq sayyfryqeded jeuotriduny eyl 1yeldp Uy 8qyidseqg

T (PANUTIVUOD) SBTITATIOV uajIndaxy j109loid

S1LInSay NO11d1¥DS3ad ALIAILOY
ONINIVLINOD 10M1a0ud

sjusuwaa1nbas
ejep payi1elap
juawnoop pue AjJ1iuapl

sjuauwaitnbaa
1euUOTIdUN3 pPaitelap
juawndop pue Ajriuapl

TN RALIALLOV

(Ponunuo)) SHLLIALLDV ADV.LS NOLLINIAA

‘€ LIGIHXH

o

3-10



OSWER DIR.#9028.00

*321Nn0S pue

*19utjap 'premdis ‘asnsasodind ‘uorituljap ‘sweu

Kieuvot1301Q :cwa1s&s 2yl Aq pasn aq o) AITIud pur JuUlWA I

eleg sjusawditnbay eIEp YOE3 JO SOTISTIdIDEILYD DISEq 3qTidSay

*sjuduwdi1tnbai pouyjap 9yl siaauw

wa3sAs ayl eyl wartrjuod o3 buyiysal buranp pasn
8q O3 SOTJIPU3IS 153) 3UTIJAd °SIDTLFUOD I [NPIaYds
1etiudjod 10/pue ‘(aAe1) ‘aiempiey jJO Swidl

Ut sansst sO0t13s1bor Aue pue {buy3isay aoueirdaode
ut ajediorized pynoys eyl jjyeis jo sadia

pue suotjeziuebilo ayy !ajqedyidde 31 ‘swaisis
Mau paIeia1 Jo butrisay yarresed ! (swmisisqns

3O sainpow waIsAS JU3I3JJIP 103 $3IS3) Idueidaroe
Jo/pue wa1sAs jJo butriabbels buipniout) butrysay

juawnooq JOJ sawe1jawil {[RI2A0 UO SNDO0J YItm ‘butysay
1591 edueidaonoy aoueldaddoe pue HuylISa) waIsAs HuriIdONpPUOd
jJuduwndog 3$985 wasis Jo3 AB31P11S [[PIIA0 WITJUOD PuP AUTWEXIIY

*judwartnbaa
8yl ssaippe AT(n3 01 papaau 3daduod a3yl
uy uotriedyjipow tetjudjod ay) ejou ‘uvorsuedxd

3dasuo) waiIsis 30 3IDTTIUOD yoea 3oz - 3Idaduod ayy jo adods
sjuamwa ay1nbay oY) puedxa o3y seadde eyl sjuawaiinbai io/pue
vieg perie1ag  SIOJTIU0Od teriuajzod Ajrivapt pue 3desuod udIsis
sjuaua1nbay ayl jo sijuduodwod buipuodsaiiod 03 sjuawaartnbai
1euo1IdUNg pettelag vlep pue (euotiIdunj paiyelep aiedwo)

$(PANUTIUODD) SITITATIOY uotINdaxy o2loig

S1nsau NOILJI¥DSAA ALIAILOV
ONINIVINQD 1Onaoud ’

Kieuot1301a
ejeg siudumiainbay peot

sueid
1523 Ayeutwytaad dotaaag

sjuauwaainbaa

vlep pue [euoTIDUN}
paor1e3la2p 03 sjuvauwdatnbaa
19A31-4yb1Y 230dWO)

AWVR ALIAIIOV

‘b-€ LISIHXH

(Ponunuo)) SALLIALLDY ADV.LS NOLLINLIAC %m....
®

3-11



OSWER DIR.#9028.00

MIIA3N

Wi0Jyad avini
1.4044NS Wi044y3d
/avai
HY0J4Y¥3d
MI1A3Y 13044 NS /av3l
W30443d
M3ITAIY 1y0d4dns /aval
W40J¥3d
MIITATY L30d44dns /ay¥3n
HH0J4¥3d 14044NnS av3an
JLH¥044dNS W30433d avani
Ly0ddns HJ0dyid avan
M3IA3Y HoJuid avan
SNIHIYNO0¥d - ADNVHNSSY 44YLS LNIHIDYNVYH
AL11vnd 1231r0yd 103royd

L30d44dNS

130d44NS JAOUddY

140ddns

140ddNs

1¥0ddns

HY04¥ad

ryoddns

34V1S LNIHIOVNYH
HYHO0Nd HIAMSO HYYO0ud ¥3IMSO

SINIWIYINOIY
TYNOILONNS G3T1VL3d
INIHND0d ANY XJILN3AI

yadvd
NOISID3d NOILINIJ3d
40 'TYAQMddY NIVLEO

¥3dv¥yd NOISID3d
NOILINIJ3d I¥Vd3Iud

NY'ld
INIWIDYNYR YIVa 3Lvadn

NV1d INIHIDVNYR
103rodd 3ivadn

(S)MIIA3Y
NOILIRIZ3d WHOJ¥ad

(s)iiany
NOILINIJ3d WHOJ4¥3d

SAILIAILOY
INIHIUNO0Ud INNILNOD

TO4LNOD
dONVHD ONY ONILNNOOOV
NOILVMNDIANOD HSITEVLS3

SIAILIAILOY

SITLITIGISNOISIY ANV S3T04

@ T

SHLLI'TTUISNOdSHY ANV SH'T10d
HOV.LS NOLLINIIAHA -S-¢€ LISIHXH

3-12



OSWER DIR.#9028.00

M3IIA3Y W04u3d aval
M3I1A3YN WH04Y¥3d aval - 140dans
M3IIAIY W04¥3d avan 14044NS
M3IIAIY W304¥3d avan 140d44ns

INIWIIND08d IDNVUNSSY 43V1S LNIHIOYNYH 43vis INIHIOVNYH
ALIIVND 1J3royd 1D3royd HY¥O0Ud ¥3IMSO WV¥DOHd ¥3IMSO

AYVNOILOIA

¥ivad SINIRIVINOIY avon

SNY1d 1S3l
AYVNIRIT3I™Nd 4013A30

SINIHININDIY

VYIVa aNY TYNOILDONNA
0L SINIWININDINY
73A3T-HOIH 3¥VAWOD

SINIWIVINOIY
viva a3tiviia
LNIHND0Q dNY XJI1LN3IAI

S3ILIALILDY

(P2NUIIU0)) SITLITIFISKO4S3IY ONY SIT0H

(Panunuo)) SHLLI TAISNOJISHA ANV SHTOU
HIVLS NOLLINIAAA -S-¢ LISTHXH

3-13



OSWER DIR.#9028.00

aiep uoyjeIyauweduwy -
uotjedtjipow Aq paidajje
1onpoad Jo (s)uojiiod Jo uopIeITITIUBPL -
ajep 1eaoaddy --
1313 1IU9PY
J9Yyl0o 10 19qunu (O0JI3jU0d 8buey) --

(uoyjed1jipow

panoiadde yoea 103 uoyiewiojuy buymor(o)
ayl suyejuo)) (1onpoiad yoea 3103) sidnpoid
912A> 83711 01 suojiIedIjypow jJo sboq

uotytsodsip/snieis --
sionpoid p91dd)IvV -~
J271313U8pt
13Yyl10 10 13qunu [oajuod abuey) -~
101sanbai/uoyirezyuebio --
ajep i1sanbay -~

(1onpoid pautiaseq pue psaoidde ue 03
uojiedTjipow paisanbais yoes 103 uoriewiojuy

HuTMOT[OJ @Yl Suteluo)) uotltsodsip
119Yy) pue suotiedfjipow paisanbai jo sbo

SJI4d0L

‘uerd jJuduabeuen 3Idaloid

oY) Ui pouteIU0d ueld Iudwabeuey uotIRINGTIUOD BYI U PIIUBWNOOP 2i1e Hujjunodde
vojIeINbIJUOd 10J SIPWIOJ puel $3INPAdoAd “B1IAd 9311 wIISAs 8yl jo syonpoad
poutiaseq Aue 031 suorjedyj)rpow JUBWNOOP $PI0d3Y¥ Buyiunoddy uotieanbyjuo) Iyl

RO11d1¥DS2d AYVIHNS

SMAOIHA ONLLNNOIIV
NOILLVHNDIINOD -9-¢ LISTHXH

3-14



OSWER DIR.#9028.00

Kytanoasg -
sainpadoad tenuey --
21601 Buyssanoid ’‘sassadsosd pajewoiny --
(siuauwaitnbay eieq perrejag aouaiajal)
8INIDIITYDIe ‘SDOTISTIIIDRICYD BIRQ -
(SuoTIBDTUNUWOD
‘a1empiey ‘ejep ‘sassadoad
®j0u) sSwaishs 13yjo 03 saoejidIUl -
KAouanbai) ‘sunjon
‘asn ‘asodind ’juajuod ‘(sierdstp
u3310s ‘si1odax ‘°H°e) Jvwio}
‘uoyjeurisap/asinos :saindino ‘synduy -
SMOTJ UOTIPWIOJU] --

(eda1e jeuoyiduny olew yoea jo uotriydriosap)

wa3sks pasodoid jo uoyidridsap feuoriounyg o

SJ140L

SUOTIe}TWI] Ppue $3YIOUITITIAQ ~-
Is0) -~
Kitanoas ‘doyoeq ‘torjuo)  --
sat3triqeded burssadolg --
sIinding pue sainduy -
pasn juaudinby --

: (syenptatput
pue suotivziuebio) SaTITT(IqTSuOdsay --
KAi1euuns ejep pue jeuotidung --
peyioddns suoTSSIW --

ejep/swayshs Juaiind Jo uotidriosag

S$3IU3WNDOP PI1L[31 O) IDUI1dI3Y  --
saay3oalqp --

uoTIONPOIIU]

"Sjuawaitnbal pajeras jo 13s 10 JudwAIINba1 yora 10j uP3IT UOTIRINGTFUOD

€ S3TJ7IU3PY eyl 3(gel © Uy pdzriewwons oq pINOYs SIuduRITNbaa TeuotIdUN]

84y} ‘jusuabeuew voTILINHTIUOD @ILITTYDOR) O °PIIOU Oosie di1e ‘wasks 8yl Aq
SossoIppe 2q J0U TT1TM YOTYm pue ‘wa3sAs 8y) jJo 8dods 8yl apISINO aq O3 PIUTWIIIAP
3J® YOTYMm uotTIYUTI3AQ butanp petTJyIvepT SIudwaitnbai teyjusjog *33deduo)

wa3sAs ayy uy pue yaded votsidag uotieIITUl BYlI Uy pPoutTap se waiIsiAs 8yl jJo adoos
8yl utyIIM Bae Jeyl SudwaiInbai bujyssaippe ‘eseyd 1d9duo) eyy Buianp PRIJITIUdDT
sjuswa1ynbai teuoridouny teas(-ybyy eyl vo spuedxa JuaWNIOP s juaud a1 Thbay
TeUOtIdUNg pattelag aylL -waisAs oyl Aq peyzoddns aq o1 sav3IjaTIde 19Y3l0

pue dSyieuwweiboid ayy jo uoridradosap popteIep ‘Juapuadapur-Abojouydal e sapraoig

NOILJ IHOSAAd AHVHHNS

SINJAHIINOMY "TVNOLLONNA
damv.edad-L-¢ LI9IHXH

3-15



OSWER DIR.#9028.00

(wayl ajepouwwodde

01 ‘Aue J1 's31oaloi1d 10 swaisAs 8jruialje
2I1N3INJ 10 JUIIIND JO UOFILDTJITIUIPT pue
‘syuawaainbaix tetjusyod) waishs syl woijl
pepnioxe sjuawaatnbai teuoyloun) jeyIUdLOG

(¥3MSO O3 TPUIBIXd pue UTYITM SuRISAS 13ylo
01 paebai yiim satouapuadap ‘uojieITW]
1eo7uyo3l teriuejod ‘uoyiresado a0

Ko110d weaboad uy sabueyd papaau ‘uoyidaaTp
weiboird Jo sarjurejrsdun ‘°6°9) sanssy

1daduod

03 pepesu suotriedtrjipow 3o Ajeuuns -
sjuaudiynbai

per3tiuopt Agmau jo Adeumng -

3daduo) walisAs woij $35UII))1g

poainbai sagyvrIoey -
(uotryeaado tatieaed

*330ddns uotieizado ‘butureay ‘°H°a)
w23sAS Mau o3 BuTISIX3 wolj uoyItsuery) --

sud31sAs

BUTISIX3 JO UOTIEPTIOSUOD/UOTSIDAUOD

putrpniout ‘(s)w3ishs BuyisIXad Aq
pepinoad oq o3 Afteriuajlod sayaviiqede)d --
s13ash JO uoviedoy [ed1sAyd --

(110ddns uwe1s4s

3110ddns 1ast pasinbaxr ‘s{anat burjjeis
‘moriniomn '°Bb-2) siydedur jeuoyjeziuebip --
ueds 3311 we1sAs pajedtotiuy -~

suoyjeIapIsuod Juawdolanlap pue ubrsag

$B1OURbUTIUOD dinTiel pue dnyoeg --
K1111QI®a1J 3i1emijos --

2O®v3JI33UY I19SM -~

punoseuany/awyl asuodsay -~
(aunjoa) abe1ols ejeq -~

JUBWUOITAU3 pue aduewio)iad waIshg

3-16



OSWER DIR.{#9028.00

ewayos -
SMOTJ UT SIUSWD[D ejep pue S3TITIUD $21N30Nn315 ®'led

ejep :saskjeue sindino/sindutr $5832014 o sjuawa (@ eied
’ pa110ddns SUOTISSTH

sjudueiInbai aduewsojiad ssa2001d --

ssadoad Aq sindino/sandup - (Aue 31) eiep waisAs juaiind Jo uotidiidsag
ssadoxd Aq Aousanbaig --
auN{oOA -- sjuauR[d ejep buowe sdyysuotrjeray
s)ieyd MoyJ $S9d01d -- Kivaus ejep

yoes 9qriosap o) paatnbai sjuewai?d eieqg
sjuawaainbaa ejep (euolIdUNg O

19pow ejep 1ed216H07

KAue 31 ’‘sjususiynbai uoTSIAAUOD --
arqe[veae uotrlejuawndoq -- poau uotllewmiIojuy 3yl
dien)jos jJudwabeuew eyeq -- 310330 sjuawRi1ynbai ayy jo adoos
sp1od3y -

selvd - . uot131oNpoaug

SJO140L

*sjuaupITnbax pajeraas

JO 105 10 jJudwR1IInbal yova 10) wAy uvotrIeINBYJUOD © SITITIUIPT eyl 8[qel e ut
pezyaeunns 3q prhoys sjuawadiinbai eiep syl ’‘judwabeuew uotiIeaInbIJuod B3IRITITIOR]
O], °Polou Osfe Pie ‘wo3IsAs 2yl AQ posSSLIppe 2g I0U [1IM YOt1uym pue ‘uR3sis

oyl Jo 8dods ay) 8pysSINO 8q O PIUTWIIIIP 8I° YITYM uUOTITutjag buranp poTITIUdPT
sjuawd3Inbai ejep (eyjuejod °eaep eyl jJo sdyysuoyiejes pue 8inidniys fesjboy ayl
se (1em se ‘uaisAs eyl AqQ pouyejutew 8q 03 elep Oyl saqyidsap 31 -aseyd 3dasuod
oyl buyanp peyjIIuep} SIuawdijnbai ejep yeasy-ybiy 8yl uo Spuedxed JuamndOpP

sjuawd stnbay ejeg perieiag oyl ‘uwRiqoid jusuRbeuew UOTIPWIOJUT BY) BATOS

03} paiinbai ejep a8yl jo uovidridsap perrveresp ‘juepuadapur-Abofouysay e cepraoid

NOILAIHDSAT AYVHHNS

SINHATIINOHY VLVA A HV.LAd
‘8- LIJIHXH

3-17



OSWER DIR.#9028.00

Kieuot11d1g eaeg SIudwditnbay syy woij petrdod aq Aew jeyy swdl] .

pasn ai1ayMm --
soweN --

SIUBWR[® elep piepuels
sjuawaiainbai X3111nd3s

sjuawaiinbal rATydIe pue UOTIUDIAY
sjuawaiynbai yyeay 1ypny

spaepuels ejeq

sant1oa(qo Xyttenb eyeq --
Aieuotr3iotg

eieg sjuvawaitnbay uy papniour --
« SUOTITUTJAP JU3UWRA[d eBleqg

. « POpoau a13ym
‘quawe(d eiep AQq uotTIEPITRA 3n(eAa eleq

. UOoTi®ZIUEHIO pIemdls ejed --
1epow ejep (enjydaduod 3yl uo oedw] --
+« SIUBWA ®IEp S3IT pue A3jIud yoeg --

S31317IUD PAzZ1[PWION

$3T3ITIU2 elep M3u buipniout ‘(3pouw
ejep 1enidasuod popuedxd :sisdteue A3Tiug

(penunuo)) SINAWAAINOTY VILVA
I 1Iviad :8-€ LIGIHXH

3-18



OSWER DIR.{#9028.00

st1sAjeue
1500-17138uaq 0) sabueyd Juedyjrubig

SUOTIPPUdUWODIY --
sbutpurj jo Aseumunsg - _

(SMaT1A33 3)3131dwoduy
Aue 3j0u) MatvA2Y uoTITUTaQ JO S3IInsay

. wd1SAS

STY) wo1j papnidxd aq 03 sjuvawaaynbaa
®lep pue jeuoriIduny Juedyyyubls -

1dasuod

w331sAS uy patjTIvapY syuawaanbaa
12A21-4yb1Yy woa) uotrR}IRA juedyjyubis -
si1udwasinbai ejep 1ofew --
sjuawdaynbas teuoyiouny sofew --

sjuawdi1tnbai ejep pue jeuoriounj jo Airewuns

steaoidde pue sMat1All

o 103 sisk{eue pioysaiyy jJo sITNsai peiepdn

(Aue 371) werqoad

JuduRbeyew uotiewiojutr jo adods 10/pue
ainjeu buipiebasr saarjyoadsiad maN -

(Aue 371)

o wa1qoiad judwebeuew uvoriewiojuy Jo adods

10/pue ainjeu tenide ut sabueyd zolew --
3adeq uoTSTD3Q UOTIRTITUL JO UOTIPWITIUOD
$IUdWNOOP PaIe[3]1 O] $ADUIIIJIY -

13deg

Uo§S¥O3aQg uoTITUTJAQ STYl Jo asoding --

UOTIONPOIUL

SJ1d0L

*abels ubysag ayl yiItm anuriuod o3 teaoadde

pue ‘@1dA> @)1y 8yl jJo dputewda Byl 103 S8IINOsSes pue 3ioddns JO uoyIeWIF JUOD

tsuotyioe 1olew omy sisanbai 3j

*3daduod waISAS B8Y) O3 SUOTSTA3I JUEDTJTUBTS

Bbuypniouy ‘juswabeuew weiboid 0) juejzoduy @1e Jeyy sjuawaiynbai payjzyIvept B8yl
Jo sidedse asoyy buyzyseydws ‘abeys uoyljuyjeg eyl jo sasijeue A9y ayy jo Azewuns
® sepjaoid 11 -weyqoad jJuswabeuew uotvjewiojuy eyy buyziiajdoeieyd §sjuawdiynbaa
€I1Pp pue [euotidunj parjelap ey) jo jioddns uy juswsbeuew weiboid ¥IMSO

0} uoyIeIU3SEId JOJ ‘JUBWNOOP UOTISTIAIP © Se SBAISS 1adeg uoisydag uoYIFUTISQ BYL

NO11d1dDS3a ANVHMNS

AV NOISIOAA NOLLINIAAA
67t LIGIHXH

3-19



OSWER DIR.{#9028.00

ebejys ubtseqg

Yitm enuyluocd o) teaoardde senbay -
buypunj/seoinosai

pP331v100SSY jJO uoyIeWITJUOD Isanbay -

Pepoau suoysiddp jJo Asewuns

o

sdais
IXBuU pue uetqd juawdbeuen 31d03({oiad jo Aseumns

saNSSY BUTPUEBISINO 1O MAIN --
sanssy 10v3d UO SUOYIOY --

sanss|

(ponunuo))  UYAJVANOISIDAA )
NOLLINLIA( :6-€ LIGIHXH {5l

3-20



OSWER DIR.#9028.00

ubisag wdyIsis

ubisag waisis

ubiseq wai1sAsg

ubiseqg wd31sis

S1INSAY
DNINIVILRGD 1DNA0Hd

*uo1Ingi113s1p D1ydeiboab i118y) pue

wayy buowe sdTYSuUOTIL{3I 3yl [1PI3IP UT 2qTIdSap
pue ’(ai1em3jos uotrjedridde pue ‘3iem)jos

wa1sks ‘suoriedtunuod ejep 'juawdinba dav)
waiIsks 9yl Jo siuauodwos jedTUYDIsY IYY WITIuo)

-wayy wiojiad [[1m sIasn ay)
Moy pue w31sAs 8yl 3o $3inpadoid PIILWOINE-UOU
ayl 3o uoiidridsap poytelap aiedaag

(" swaisis

sutpuodsaiiod ayy 103 312K 9331 ayr jo 1i1ed

se pabevew pue pauueid. aq pthoys suwaisAs 13ylo
01 SUOTIEDTJTPOH :330H) <232 ‘KA3jandas ’‘ssadoe
SUOTIEDTUNUABOD fUOTIEDOTTE BDINOSAT JIeMpirey
f§21n30N311S eyep 10 D1boy Buyssadoad pasiaal
‘satnpow MaU JO uotrled1jydads epnioul  wdalIsis
STYI YITM SIDIN0S31 10 eIep BIeYs T1TM I1ey)
sud3sAs pauvueid pue HBUTISIXd YITM (S)3adeLJId U
a8yl J0j) suoirjedtrjidads patpielap aiedaig

*(3uyt-uo ‘yojyeq ‘*6°3) epowm Hbuyssadoid pue
*(s110da1 ieynqel se (1am se soyydeib Buipniouy)
jew10) ‘eipaw ‘Juajuod ‘saanpadoid uotT1DI[3S
J9sn Buypniout ‘sayijriqeded ssedde ejep 13Ylo
pue $330d31 303 suoriedtjydads patierap aiedaiqd

T(panuUTIU0)) Sa71TATIOV uojiIndax3y 3daloxgd

NOILdINDSAd ALIALLOV

2103093 TYdIEe WIISAS
pUu® JUBWUOITAU3 [EBDTUYDI)
jusun>op pue ubisag

sainpadord tenuew
Juswnoop pue ubisag

(s)ade3193uT WAISAs
judumdop pue ubisag

sa73111qeded ssadoe
evlep 13yl0 pue siiodaa
juaundop pue ubisaq

AWVR ALIAILOV

(panunuo))) SHLLIALLDY A9V.LS NOISAd %c_m.u
@

v-b LIIHXH

4-12



OSWER DIR.#9028.00

*buUisSado1d jeuIdur pue

ubtrsag wajsig ji0da1 11e 3O suotrjedvjioads poafielsp asedaid

*butssanoid ajepdn pue ‘eT1a33TID UOTIEPIIEA/ITIPI
‘jewioy ‘erypaw Huipnidout ‘wdisis ay)y
ubysag waisAs 03 sindutr 11E JO mcouumudu@uwam pa11e12p 21edaig

*Kieuotriotp

pieg sjudwaitnbay ayl woij suoyITuTIAp JuUSWI[I

ejep Adoo ‘abexwded asemjjos A1euoyidTp uaidjjip

e sosh ubisap waisAs ayy 3J1I °9{¥J TIep JO aseq

ejep yoea jo ubisap yedrsdyd syl buriuswndop

Kieuot11d1g eieg ubisag ayy outl elepeldu

193ug -Ai1eudridig ejeg sjudwaiinbay ayy

A3euo13010 ®IRg UbIS3Q putpuedxa Aq Aieuoridig eyeqg ubysag ayl 23ear)
*syojiedor ajdryfhw

03} (S)aseq eIEP JO UOTINQTIISTP JO SIudwdrTnbai
asuodsai/awnioA d3jepowwodde 0} ‘Aiessadau

3t ‘13pow ted1sdhyd BuyIInsaa 8yl AJIpoW

ubisag *we3sAs judwabeuew aseq elep Iyl JO 8InNONIIS

aseg ejeg teo1siyg ayl 117 ol (apow ejep tedy1bof Yy wiojsuel]

( ° JUBWUOITAUD

wa3sAS S,¥3IMSO UO SIUFERIISUOD O} asuodsali

uy ‘aseyd i1dadcuo) ayl ujy PIIDATIS UIIQ IAeY
Aew abexoed Drjioads y) -abeyoed ayy dainboe
01 SUOTIDP P3apady ayel pue ‘A{dATID93]3J9-150D
1sow sjudwaltnbai waisAs ay)y 193w TrIm ‘suPIsihs
juawabeuew aseq ejep buypnouy ‘(s)3bexoed

ubysag wai1SAs 21EM))OS [BTIDIJUWOD I[Ge]TeAR YOTYm duTwiaddIdg

1$3131AT130¥ uoyandax3 1>3loag

S1NS3Y

ONINIVIROO 1Onaoyd NOILJIY¥DS3a ALIALLOV

{euiajur pue 31
Juswndop pue uby

burssasoird jndur ‘sinduv

Juswndop pue ubysaqg

Aieuotr301@
eieg ubisag cjut ubisap
aseq eiep (eo1siyd peon

(s)oseq eyep tedisiud
juawnoop pue ubysag

(s )abeyoed
2J1EM]JOS 3ID3[AS

ANVN ALIAILOV

-b-b LIJIH XA

(penunuo))) SHLLIALLDV ADV.LS NOISAd %\_.m...,
@

4-11



OSWER DIR.#9028.00

W404434d

1luodans /av¥an
W0Ju3d

MITATY 1¥0d44ns /avan

WH0443d

MIIAIY 14044nS /av¥an

W40 443d

MAIATY ly0d44ns /avan

W0443d 180dd4ns avii

1¥044NS Wioduad avan

14044nS 04834 avin
MI1IAZY HY04u3d avan

M31A3NY WY0Jdy3d avin

MI1AY H30443d avan

LNIWIUND0Ud FDNVHNSSY 43V1S _LNIHIDYNVH

ALITYNO 1J3royd 1D3roud

13044N1S

13044NnS

L40ddans

L30d4ns

WH0443d

1y0o44ns

140dd4ns

Wi0443ad

J4VLS

d3d¥d NOISID30 NOIS3a

3A0¥ddY 40 TYAO¥ddY NIVI14O0
¥3dvd

ROISIDAA NOIS3IA JYVdIYd

. NY1d
LNIWIDYNVYH YIVA 3Lvadn
NV1d LNIWIOYNYH
1o3royd 3iLvadn

(S)MITA3Y
NDIS30 WJ04¥3d

(S)i1anvy NO1S3Q WHO4¥3d

S3ILIAILDY
LNIAIYNOOUd ANNILNOD

TOY.LNOD
JONVHD QNY ONRILRNODDY
HOILVUADIANOD ANNILNOD

SNOILYDIJIAOH

3A0¥ddY g35040dd Ol dNOdS3y
(S YHONOUHLINTYM
ND1IS3Qa LONGNOD

LNIHWIDYNVYH SNOILDVY

HY4O0dd B3IMSO WVHOOUd dH3IMSO

S3IILITIQISNOISAY ANV S3T0d

SHALLITIAISNOdSHY ANV ST 10U
AOV.LS NOISHA *S-F LISTHX

4-14



OSWER DIR.#9028.00

ubysag um3isis

JuUdWNDOQg
3$931 adueidaddy
judawndog 3Is9] udIsAs

ubisag uwaisis

S11NS3y
ONINIVLROO ION0ONud

*$3111ATYOE

uojindaxa 302load buypedaiad ayl jo sionpoid
-9y bujztiewwns ‘wa3sAs 8yl jo ubysap [(eiano
8yl jo uotidyiosap aarsuayaidwod e aiedaid

*bujuuerd uoyieIISIUTWPY eIeg JO

s3{nsai sjeiodiodyr °ejep 3s83 jo uotieiredaad
®jeyituy pue ‘sainpadoad 3533 aoueidadde

pue wa3isds jo uotridriosep patyeidp aredaid

*$10119

buyipuey 103 sainpanoid pue fuorjezyierivul

eseq biep pue ‘uoriepitea ‘3Iipd ejep wiojiad

03 d1eM13J0S ‘wo31sks M3u OIuy (S)wAdISAs pro

8yl wo1j Spi10331 jo buyddew tedy1bo( S$3SSIIPPY
*wa3sAs Mau ay) ojul (s)weisAs yenuew pue
pelewolIne hutisIxa woilj) papeoy 8q 03 ejep ayly jJo
suotledjjioads pue uojidridsap peryelap eiedaigd

T (PONUTIUOD) Sa111AT10V uojIndaxg 3oaloid

RO1LA1HMDSAT ALIALILOV

ubisaqg
wa3sks ajajdwod moys

sJUBWND0p 3IS?3 aduejdadde
pue wa3sis puedx3

Huyssad01d UOTSIDAUOD
juaun>op pue ubisag

ANYR ALIAILOV

(panunuo)) SHLLIALLDY AOV.LS NOISHd

V- LIGIHXH

4-13



OSWER DIR.#9028.00

NO1S3d W3ILSAS
ALITAHOD LNIHADOA

SLNIWNDOd
2531 3ONVLd3DOV
ANV H3LSAS dNVYdX3d

ONISS3IO0Ud NOISHIANOD
INIRNDO0A aNY NOIS3d

JYNLOALIHOYY HILSAS ONY
INIHNOYIARI "IVOINHDAL
INIWNDO0A ANV NOIS3a

SNOILOY

14044ns MITAIY HWI0JY34d avan 14044NS
MITAIY H404Y3d av31 14044ns
M3TAIY WI04¥3d avan 14044NS
M3IIATY W404Y¥3d aval
azmzw%uoxm ADNVINSSY 43V1S INGHIDUNVH  44ViS LNIHIOVNYH
ALITVAD  1D3roud 1D3rosd WVDOHd ¥IMSO HWVHOOHd ¥3MSO
(PANUTIUO)) SIATLITIGISNOISIY GNV S3103

(Panupuo)) SHLLI TIISNOJSHY ANV SH'10Y
AOV.LS NOISHA S~ LIGIHX

4-16



OSWER DIR.#9028.00

S3YNAID0Hd TYANVH
INIWND0A ANY NOIS3d

(S)3DVIYALNI WILSAS
INIHND0d ANV NDIS3d

SAILINIAVAYD SS3IDOV
¥Y1Vd ¥3IHLO ANVY. SI30d3Y
IRIHWNDOO0A GNY NDIS3dA

ORISSIO0Ud
TYNYILNI ANV Ly¥0d3d
INIHNDOA ANY NOIS3a

ON1SS300ud
LAANI ‘SINdNI
INIRND0AQ GNY NO1S3dA

RKYYNOILOIA
V1¥Yd N9IS3a OLNI NDIS3q
3sve VIvVa 1VOISAHd avO01l

(S)asvd viva ‘1¥DISAHd
INIHND0Ad OGNV RO1S3A

(S)3O¥ADVd
JYYMLAOS 103135

SNOILOY

M3ITA3Y Wy0o4ay3d avani 13044Nns
*M3ITATY HH04Y¥3d avani 13044n1S
MITAIY WJodJyad avin 13044NS
M3ITAIY nioayad avan 1L40ddns
M3ITATY Wi04dy3d aval L40d44NS
M3IA3Y Hi0443d aval
M3IA3Y Wi04y3d avani
LY0ddAS M31A3Y Wy0J4¥34d aval 143044NS
JNIHIVNO0Ud IONVUNSSY 44¥1S LNIHIOYNVH 44N1S LNIHIDOVNVRH
ALI1YNO 1J3royd 1203roud HYYO0dd ¥IMSO WY¥DOHd Y3IMSO
(PenUTIUOD) SIILITIGISNOISIY OGNV S3T0d

(Ponunuo)) SHLLI'TIHISNOJSAY ANV SA'10Y
JOV.LS NOISAA S~ LISIHXH

4-15



OSWER DIR.{#9023.00

paiynbas jauuosaag

(3usawndop 8yl JO suoyyIdas iojad
Ut 1yeIsp uy patj)roads sie saanied)
513yo3ds) seanjeay Aiyaindas jo Azewuns --

{o13u0d pue X31indag

SUOTIEDJUNUAIO) ~-
®JIEM}JOS -
eJeMpiIeH -~

81njd8lJyYdIe
w31SAS pue JUIWUOITAUD [¥ITUYIIL

1d>eduy
teuojjezyuebio/pesinbal jaoddns jjeys -
suotieiado
1e11e1ed/uo1s13Au0d jo bujwirl --
buyssanoid uoyiepriea/iypd  --
(ountoa ‘edA3l) pei11aauod oq O} SPIOIAY -
P21313AUOD B8q 03 SuoyIduUng -

uot11eDTJTIUdPT (S)wdIshs hurisixy -
6u1ss9501d UOTSIIAUO)

uR3Isiks
JO SaINpow PII1PWOINE YITM 8DBJIIIUL -
suotidyiIdsep §53201d --
suoyieiado (enuem JO UOYTIRITITIUBPI --

saanpadoid iasp

swa3sAs 1dyjo O] saoejidUl  --
puyssadoad teurajuy --
(say3yryqeded
Ki1anb ’‘sotydesb ‘syiodais) snding --
buyssadroiad erepdn/induy pue synduy --
aynpouw
8y} YbNOIY) SMOYJ eIep JO sTIeI3Qg --

(sabeyoed aiemijos

1e1233umod *'Aq pawiojiad buissedoad pue

30 UOT1IEDTJTIUAPT SIAPNTOUT !3Tnpow Yyoea
J0J) suotryeayjidads/ubysap arnpouw wd3Isis

- (panunuo)) NOISHA WHLSAS 9-v LIGIHXH .;m

. 0,

4-18



OSWER DIR. #9028.00

(suotjedjunuwod ‘arem]jos

ub1sag aseg ejeg [ed1sAyg aouai1djysy  -- ‘aiempiey) 31n3d33TYDIC URISAG -
swa3sis
21n3oni13s ejep (ed1sdyd o J3Ylo YI1M sade3ialutr buturejutew
303 21qisuodsai suotrieziuebigo --
wa)sAs jo asueuajuteu suP3sAs JaYyjo yitm sadeJIdIUl -
2an3n) pue juawdoiaaap buiobuo wo3sis ayl
103 say3ritgqisuodsaa uoriezyuebio -- :m:Oqu SMOTJ elep pue ‘sajnpow wdlIsAs -
sajnpow wajysis jo suotidounj waisAs jJo Ajeumins --

uvorlejuswdjdui/juawdoranap jJo buiseyd -- '
M3 TAI3A0 ub1sag walsAs

Abaje13s 214> 3311 o
$U3WNDOP Pale[al 0} SIDUIIBIBY -~

sjuawadainbay ejeg jJuawndop s1yl jJo asoding --
pue (euojidung paitelag 1o/pue 3dadsuo)d
wa3sAs 03 suorIedTJIpOWw BUuyIINSaAy -- UoTIONPOIIU]
SJ140L

‘wa3sAs ayl jJo jJuauodwod yoea 103 WAt uotiIviInbIJuOd ® SITJTIUAPY

jey) 2(qey e uy pazyiewwns 3q pnroys ubisap eyl jo sainieaj ayy ‘jusuwebeuew

- uoFIRINHTJUOD IILIFITOR) OL °[1e1dP JO (A3 133eaib ayl Bujpraoad juawndop
ubysag waisAs payi1e1ag a2yl yIim ‘waisAs ayl JO SMatA aajsuayaiadwod 3piaoid yjod
*sjuawnoop ubysep wasAs oml jo uotriezedaid ayl uy peIda[ja1 2ie yYoOTYm ‘ubisap
PR1TPI9p pue [RIdU3B ‘SUOTIRIAIT OM) ybnoayly aatoa?d Aew ubisap ayl ‘suP3sAs abaey
103 °*UOJSJI3AUOD ejep pue ‘sainpadoid (enuew ‘suofledjunuwiod ‘asemijos ‘asempaey
'swa3sAs 13Yl0 YItM S3deJiajul ‘burssadoiad andino pue Indutr ‘elep buyssajppe
‘sjusuPaiInbal ejep pue [PUOTIOUN) PaTTeIAP YL T1TFIN3 03 1daduo) waisds eyl uy
peTpoque ubi1sap 8yl uo spuedxa 3] -weisAs ayjy Jo sidoadse (e Huipniouy ‘uwR3sis
8yl jJo ubisap ayl jJo uotridyiosap aj3afdwod e sapiaoid jusaundop ubrsag waISAS ayy

NO11dITHDS3d AHVHHNS

NOISHA WHLSAS -9-p LIHIHXH g

HIMSO

4-17



OSWER DIR.{#9028.00

4-20

abeys juawmdogeaag

YItm 8enuyuod o3 teaoadde 3sanbay -- uotTIN(OSaI IININJ 103
bUIpUN}/$923IN0SB 1 po118j8p ud3aq aaey eyl S3INSST IO SHSTH --
Po3e100sse JO uoyjewayjuod Isoanbay - . SUOTIN{OS
pasodoad pue ‘sansst HUTpPURISINO 10 MAN -
pPepoau suoisydap jJo Asvumng o sansst 10v1d uo SuotTIdY  --
sdeis ixau pue uegdyion jJo Asewunsg o sanssy o

(panupuo)) YAAVd NOISIOHA NOISHA
Ly LIYIH XY




OSWER DIR.#9028.00

SUOYIEPUdUMIODIY -
sbuiputj jo Aieuung -

(SMaTA31 333 1dwodut
Kue ajou) mataea1 ubysag jo sI(nsay

1daocuo) waisis woiz sadullvyljiq --

sjuamsn{pe Abajei1ls a(oAd> 8311 --
(suojledjunmwod ‘aiem)jos

‘@i1empaey) 2an3de3TyYoIe WIISAS -

su@3IsAs 13Ylo YIJm SaIdeJIaJuUl -~
wdIsis ay)

ybnoayy smoyj ejep pue ‘saynpow waiysAs -

suoylouny waishs jJo Aaewung --

ubisag waiIsAs jo Azeuwmung

syeaoadde
pue smataai1 jo sisAieue proysaiyi jo ajepdn

(Aue J1) sjusuPitnbal ejep maN --

(Aue 37) sajusweiinbal [eUOTIOUN) MAN -~
priea (ivas

19deg uoystIa@ UOTIETITUY WAFJUOD —-

uotTIPWITJUOD SIuduwRaTnbay

sjuawndop pole[a2l1 O) S8dudI3Jay --
1adeg uoistdag ubysag syyl Jo esoding --

uoT3IOoNpoIU]

SJ1d0L

‘abels juawmdo[anag ayl yitM anuyuod o) teaoidde pue ‘a1dAd 3FIT 2UI

JO 1opujewai ey} 10J $851n0sai pue jioddns Jo uojewITJuod :suoride Jofew OM3
sisenbai 31 -1edeq uoysyd3a@ uojijuijed 2yl pue Id3ouo) waIsAs 8yl uy pauasaid
wIsAs ay3 3jo ubysep (aaay ybry ayy o3 10 ‘sjuaudifnbay ejeq 10 sjuawayynbay
1euoT3IduUNg 8yl 03 SuojsSiAla1 JuedyTubys buipniouy ‘Iuadudbeuew wreaboad 03
juelsoduy a1e ey} ubjysap wdisAs ayl jo sidedse esoyl bujzyseydws ‘abels ubysag
ey) Jo sasiAteue Xey ay3 jo Aseuwns v sapjaoid 31 ‘weiqoad juswRbeuew UOTILWIOJUT
eyl buja[os ubysep waisAs pajjjiuapy 8yl jo 3ioddns uy juauRbeuew weiboid YIMSO
03 uoyjiIejuasead 107 ‘JUBWNOOP UOTSTIAP © Se SaAlas Jaded uoysyIaq ubyseq Iyl

NOLLJIHDSAEA AUVHHNS

dHAVd NOISIOHA NOISHd
L LIIHXY

4-19



OSWER DIR.#9028.00

Jore1sTutTwpyY eleq ¥aMso 4Aq
PePIAo1d sanssy Juedyyjubys uo SUBWWOD -

SIUBMNOD MITAII §,I0]3P1ISIUTLPY e©IeQ
Jaubisep erqisuodsay

aseq ejep o3 sajepdn 103 Iy1eII ITPNY -
dnyoeq eseq ejyeq --

pe1inbai bujbboy pue dnyoeg
elep 11elsax bujyuieiqo -

sjujodyoayo
0) s)19s sseq vIep-uou Bujuojyysodey -

HuTpod> 3J1e3isar weiboiq -

1313531 DyjewolInNe SHEQ -
131e3531 we)3sAs bHuyjerddo -
sauyiapinb/spaepuels jiesdy --

y~jes -
euyl-u0 -

sjutodyoayd jJo asn -~
s8UTINOI Buiyd3yd 3IPOd UINIOI UOUMIOD) -

sauti{apinbé purtuureiboid aseq ereq

ubysap butrinp sjjo-ape1} jJo uopreuerdxl

(panupuo)) NOISHA ASVI V.LVd
TVIISAHd 8-+ LIGIHXA

4-22



OSWER DIR.#9028.00

puyrlIog --
1013u0> Aduepunpay --
(31qeoyrdde j1) sXay po3iadaul jJo 8sp -

uotrjedorie 3as eyeq --

s19jutod --
aoeds 2913 --
1 S3Twyy @21s (ed1sduyd --
Saz1s yooid --

(we3sAs ayy 103 pa3ida(as 2IeMYJOS
juduwebeuew ejep syj) 3O03[3Jar 03} poioried
ST JUa3U0d D17702ds) uoTIRWIOJUT [eDTUYDIY

sJjuauwaiels
Induy uojlITuTIaPp Iseq eIep JOo HutrISY

skoyy -~
sSp1®y) eyeq -
$31n3O>N13S eyeq -

(SUOTITUYJ2P IPNIDUT) 3INIONILS W

ubysag aseg eieg [ed1sAud 9yl jo syrelad
ubisag ased eieq (e2154yd 9yl JO OvIeEUWBYDIS
pa1310ddns swe3ISAg  --

aseq eiep ayl jJo uotidiidsap 2ArIRIIEN
A1euotr1o1q ®eaeg jJo 2104 -

p3i110oddns sadky ejeq '--

spoyjaw S$SIDIY -

(s)abenbuey uotjeindjuew ejeq --

abenbuey uotITUYIIOPp G -~

1epow fed1siyd --

a1eM1JOS jusuwabeuew ejep a3yl jJo uotidridsaq

jJuawndop sTyl jo esodind --

UoOFIONpOIIU]

S21401L

*ubysag waIsAs ayl uy papniduy 8q Aew ubtsag aseqg eieg 1e2754Aud

ayy ‘waishs ajbuys e Aq pasn (s)aseq ejep 103 -AieuoridIp eiep ubysap 8yl

OjUT Po33juad ST ubysep 9yl °pasn bujaq aiem3jos jJudupbeuew ejep ayl jJo #INIONIIS
teot1siyd ay3l 30 ‘311nq buiaq waisiAs eyl jo sjuamIInbas aouewi0jiad 03 anp

350 Afuo prhoys (apow eiep (ed>yjboy 8yl jo 8anIdNIIS 3yl ol sabueyd *A11ea33u39
‘pazymIuIW 8q PINoys [3pow ejep jeayboy 8yl JO 8inIdNiys eyl o3 sabueyd

‘pasn aq 03 @iem)jos juawabeuew ejep syl Aq erqejizoddns sain3IdONILS 1eoysiyd

103 ubysap e ojuy [apow ejep (edr1boy ayl swiojsueay 1dubisap ayy ‘ubysag buyang

HO1141¥DS3d RUVHHIS

o

o]

NOISHd ASV VLVA TVIOISAHd * s
8-V LISIHXH ¥

4-21



OSWER DIR.#9028.00

. 81242 3311 3yl ybnoiyy Buywt) JusI8IJTP
yitm 013 ’‘saynpow ‘sabeyoed yiom iolew
ojut ud3IsAs/3doaloid jo Buyuovriviiegq --

($3030P13U0D JO 3asn pue jjeis Aue

Teuiajuy buipniovt) ueid burtjjeis - J1 'sabejs pue saseyd jJo uoyIEPI[OSUOD) -~
suojleziuebio HBuryedydyjaeg ~ ’

S2{01 pue 31In3Idni1isg - wuawysn{pe a1dkd 3311

uotieziuebio weay 3o3foig -- .

sjuedydyrzed juswabeuew 3oa(oid 3d03({oad/watqoad
J3YJo 10 '$9333Tuwod ‘spieog - judwabeuew uotrjewiojuy Jo adods --
K3yjioyne ‘uojjezyuebio Juaiind s?A1109(qQO pue UOISSTH --

ftenpyatpuy :poubysse 1abeuey - (aouai1ajai Aq 13deg uotstidag uojiIeTITUI
81n3I0N13s jJudwabeuew 3d2{o1g -- @3ejodioduy) UOFIEDTITIUIPT 3Idafload --
uotjezyuebio wedy 3d3f{oig o saatidalqo/i9jzaeyd 3o09foag

$J140L
*ubisaqg

Buyanp ejeyidoadde se pautrjair sy pue ‘sabels 13y(iea buyinp padoraaap Afreriyut
sen (ejiejew J3ylo feseyd syl bujanp dwyl ISIYF BY) 3J0J ue(d Iuduwabeuel 3da(oig
eyl 01 pappe oi1e SwAIT pAuftiapun °s3Ionpoad 8(2Ad I JAYJOo ut [yeIIP 133e31b
uy pajudsaid pue ‘uetq Jjuauabeuey da(01d Y UT paziieuuns 3ze (yoeoadde
edueuajujew ‘yoeoadde A3jandas ‘:H°9) sd>7do) PwoOS °moyAq duifiIno tedjdoy a8yl uy
peduspiAs se ‘sd1doy jo ebuel peoiq e $I8A0D ueld juawebeuey 3daloig eyy ‘abels
STY) JO pud 8yl ¥ -yoeoidde juauabeuvm BujAaioas s, wead) 3d3loiad 8yl 3IoarJa1

03 ebeis ubysag eyl noybnoiyl pautjais pue pajepdn sy ueld Juaumbeuen 3Id9foid 8yl

NOL114THOS3A AUVIANS

NV Id INTJANADVYNVIA LOATOU 01y LIFIHXH | uis

YIMSO

4-24




OSWER DIR.#9028.00

S)ITwyy az1s yedysiug --
suotjedoiie 18s eieq -
$3Z1s }>oid -~

s31n3IoNa13s yed1siyd o

§2In310N131S ®IeQ

(s)ueipolsnd ejeq
i

3d>1IN0S -~

Jauyjop ejeq --

piema}s ejeq -~

skoyy -- esodind --
SpP10ddY - uotfjitTuyjap oyyeuweiboird --
siudwbag - sweN -—-
(S21713) s19s eiegd -
(s)eseq ejeq -- :juawa (2 elep pue A)JJIuld eIRP yoea 104

SO140L

*up3sAs K1euoy3dyp eIep B uy A1{edO7U013D3[® Palols aq ued 3onpoad sTYL *(S)aseq
elep 8Yy) JO Suojlsida 1503 BY3 ul pajudwaidwy eie Ady3 yoyym Ul 13uUUEW IY) pue

$0JNION1IS aseq ejep (edy1sAyd 8ayy jo suojidyidsep suyejuod 3

*A1euo03301d eIed

sjuaw@i1ynbay eyjy uy peiojs ejepejaw ayl uo spuedua Aieuoriorg eieq ubysag ayl

KOLLJAITHDSAA AUVISUNS

AUYVNOLLIIA VLVA NIISHd v
1 4 PEEN@

4-23



OSWER DIR.#9028.00

K13A05a2a pue dnyoeg --

sainseaw [eINPIdOld --

A3tanoas aseq eieq --.

$31INSP3W SUOTILDTUNUMIOD pue DI1PMIJOS --

$3INSEaW SITIT[{TOPJ pue IIEMPIPH --

(21qedy1dde 31) uoileziuvebio K3yandas --
(s31onpoad a(d4d> 3j11 I3YI0 9OU313331)

sjuawdainbai Ayyindes jo Aseumuns --

yoeosdde X31indas

3onpoad a(24d> 3371 yoed 103) pasn
20 O3 SpiepurlIS :SPiepueIS UOTIPIUWNDOQ

$3Udjuod
autraseq HuTISTIXa (eIdYJJO pue ‘SHOT WD
HGUTISIXD JO UOTIEDOY Pue uoyIedDIJIIUape
tyoyleJUaWNIOP Juawabeuew voyjeanbyjuo)d --
siypne ‘1o1juod
331eM3J08 ‘*‘Huriunoddoe pue uoyIedD})IIuUIPT
uoyvieanbyjuod J0J SpoyldW/SIINPIDIOId --
ssad>oad
teaoidde/3sanbai uoyIeDYITPON -
(stenpyatpuy
pue suotjieziuebio) sjuedjoyjized -
12ued 1o013U0) Bbuey)y --
(1enpiatput
pue uvotilezjuebio) sabeuew uvoyjeanbyjuoy --

ueid jJudwabeuelr uoyiIeinbyjuo)d

JudwaIndoid yoes 103

STeNPIATPUT BDUP)ISTSSP JU3WAINDOId -
Juawaindoid ¥YIMSO Yoea 10j uerdyIom -
juawaindoid yoea 103 JA(NPIYIS -
sayd>1yaa Aduaby 13410 -
SI[OTYIA ¥IMSO -
sJjuawa andoad

mau ybnoiyy paitnboe aq 03 sa8d21n0SaYy  --
si1oe13u0d Aduabe 1aylo -
$30QJ33U0D JYAMSO -
$3001)3U0D buyisStIX?d

ybnoiyy paiinboe aq 03 sadinosay --

yoeoidde juswaindoig

UoTIBOTJTION -
butiiodai ssaiboid/ad>uewmio]aad -
1eao3dde pue smataax jJO 3{rpaYds -
sayouapuadap/sdiysuoyiefal jselr -
yonpoid io/pue

3Se) yoea 103 $IDIN0SAT JO A3 -
sjuawubisse 1010v1jU0D pue jjels -
Ionpoid pue yse) Aq a(npayos -
§30npoid -
S)sSe] pale(d3 pue SITITATIOY -

abe3s juswdoiaasagq --

abejs ubysag --

abels uoytullag --

aseyd idoduo) --

uedyiom

o]

(ponunuo)) NV'1d INIWIDVNVINLLOATOU
‘01-F LIGIHXY

4-26



OSWER DIR.#9028.00

s1o0] jo
asn 10j (Aue 31) paiynbai 110ddns -
sabels i1ayjo uo dedul -
abeys uorjejuswaiduw] Jod -
abels juawdoiaasg 103 -
abels ubysag 104 -
abels uotrjytTuljaqg 1oa -
aseyd idsouo) 104 -
sabeyoed aiem1jos/s[o0) pIjeRWOINY -

sabels 12yjo uo jyoedug -

abels uvotrjeljusdwaidw] 104 -

abeys juawdoiaaaqg 103 -

abeys ubysag 104 -

abels uogiItuIzeg Jod -

aseyd 3daouo) 103 -
(p3iCWOINE-UoY) SITHOIOPOYIdH --

$100) pue $3160[OPOYIIN

sysAieue A3JATITSUBS -
potiad syoeqieg -
oJy1 wdIshs -
{enuuy -
butaanday -
buUJIINDII-UON -
$3S0D -
811 waiIshs -
Ki1ejauow tenuuy -
S1yvurre1b01g -
s113J3ulg --
suoyidunsse pue ABO{opoyiIaW --

—-

(s1onpoad a1dkd 8311 I9YI0 WOIJ
po113jsuesy ‘Arewuns) stsAteue 3sod>-3rja3udg O

arnpayds teaoaddy -~

s{enpraTput pue uotieziuebio yeaorddy --
(abejs

Kq) paureyqo aq o3 sieaoidde dOyjroads --

1221 1eaoadde 3da(oad --

sjeanoadde 3oafoad agqediiddy o

IINPIYDS MBTAIY -

MATADI
yoea 103 sienpiatpuy/uoyjeziuebio --
(abe31s Aq) PaiIdNpuod 3q O) SMATA3Y --
13881 mata21 103(oad arqedyrddy --

abueinsse Airrenb/smataar 102(oad o

Aboropoyiawm buyjunoode-3so) ~-
8|y --

pieysawt], --

satyddng --

uvotry1sinboe aiemyjos pabeydoeg --
uvoyyeaedaid 3315 -~

aoueudJUTRW 3IBMPIEH --
vor3isynboe juaudinby --
$3D1A13§ 10}D0PIJVOD --

JJelis ¥vd3 --

(abe3ys Aq Ino uayoiq) 3Iabpnq 103floid o

(ponunu0)) NV Id INAAIOVNVIA LOALOU
01-v LIGIHXA

4-25



OSWER DIR.#9028.00

Xieuo13d1q ejeqg ubtseg --
ubisap aseq ejep jeo1siyd --
UOISTAI [3pow ejep tedtbor -

abels ubisaqg

uogiepiyea tapow tedrboy/mor) eieq --
Kieuoy3iorg eieq sjuswasinbay --

[apow ejep tediboq --

uoistAal sjuawaatnbai ejep ranar-ybiH -
UOYISTA91 [apow ejep tenidaduo) --
uvorjezyrewiou Ayvyuz -

ssadoid Aq sysdAieue .ejeq --

sueyd majazajuy --

abejys uotiItuylag

uapINg UOTIDATIPD UOTIPWIOJUL --
uveid uoTINQqYIISTP °IRQ  --

uoyjepitea 13pow ejep/moyj uojjewrojul -~
elep jo $3adinos Arawrl --

{3pow ejep tenydssuo) --

s1a1313UapY A3T3Umx  --

suotiturjep A3tuz  --

o ISt AIrua -

aseyd idaouo)

103loid syl 10] siduyjap eyeq --
safo1 ,suotjeziueblo 1a3yio --
s373111q1SUodsar uotjeziuebio peaq --

suotjeziuebio paemals eleq

paau ay) jo adoos --

° pa3110ddns SUOISSTH --

pP33u uoTjPWIOJUY IY) jJudwndoQg --

posu uoyjIewiojug

SJ140L

-ubysag butranp ajetadoidde se psuyjaal sy pue ‘sabels

Jajgraed buyanp padoiaaap A[[e1iITuUl Sem [eyiajem J3aylo !{abeys styy butanp swt)y
18173 8yl 103 ueld juawabeuey eleg BY) O PIpPpe @i swAT pautTilepun " sidnpoad
8124> B3711 13yl0 uy 11eI2p J23eai1b uy pojuasaid pue ‘ueid juduebeuey ejeq

8y) U} p3zyieuwwns 8ie ([3apow ejep (edyb601 ‘suoyIjuyjep AI1TIud ‘-6°9) soydol swos
*yoeoidde jJuaiind ayy 3O3[J91 03 patyrpow Sy uoylbwiojuy burisixa pue ‘uerd stTy3
O} peppe ST UOTIPWIOJUT [euotlItppe ‘a1dAd 8331 8yl ybnoayy sassaiboid 3d3(oid
oYy sy -yoeoidde juawabeuew erep s, 6310a(oad 8yl sIdD9[J31 ue(d judwabeuel eieqg aylL

NOILJIHDSAAd XHVIHNS

NVId INHNIDOVNVIA VLVA - 11-v LISTHXH

4-28



OSWER DIR.#9028.00

S8131TATYO®
jxoddns uoyiesado jo uojjezyuebipo --

yoeoadde uojieaadg

$ainpeooi1d jusuobeuew asea(ay --

uoylezyuebio Jioddns BdOUPUBIIUIEH -

yoeoidde edueuajujen

(*o930 ‘suirioy) rioddns iasn buyobup --

sjuedydyiaed
pue "sainpayds 'Su0}sSsSasg ~
paiedaid eq 03 SteTI3IeH -
$8131ATIO® Bujuteay --

yoroadde 3ioddns iasp

11©2> uo 10/pue
Tuojiereisuy ysiidwodde O3 [dUUOSIdY --
SUOTITPUOD (eydads -
uojjedo] pue einpow Xq 'sawy) pue sajeq --

2 npou
wa31sAs parreisur-A(aiesedas yoea buriielsut
10j atnpayds :yoeoadde uorie({elIsul

P91091100 aq 03 SUOTITPUOD 10113 -
soinpedoigd -
§901N0S -

P2112AUOD 8q O} ejep pajewoiny --

PS3d923100 8q O3 SUOTITPUOD 1031 -
§oinpasold -
seoinos -

pP9119AUOD 8q O) eIEp [BNUeH -

UOTS IBAUOD
ysyidwoodoe o) suoyjeziuebio -
uoT3IEDO] eIEP JURIIND -
UOTIEDTJTIUSPT BIRd -
M3TAIRA0 --

yoeoiadde uotTsiaauo)

(Penunuo)) NV 1d INHAADVNVIA LOHIOUd
0T~y LIGIHXH

w

peunoog}
i weisig
HIMSO

‘

4-27



OSWER DIR.#9028.00

($)@21nos S31 pue ejep 1§3] JO
uo13dTIDS3P) SuoTiId1IDSap ejep 353
$31np33014 -

butisay waisis

($)®21n0S S31 pue ejep 31533 Jo
uot11d11383p) suo1idiidsap ejep 3s8y -
sainpadolg -

buyvysa) uojjeabaju]

{$)9231N0S §31 pue ejep 3IS3) )O
uo131d1IDSaP) suoT1dri1DsSap ejep 1$3), -
$31npadoig -

Buy3say 37un

($)321n0S S$)T1 pue ejlep 1S3 3JO
uot1idtridsap) suoridridsap ejep 1S9l -

§31Nped03ld -

burys2) teuiaju]

matazaao ueyrd 3593 wdshs -

uetd is3y

e119311D IS

Kbajeays buylsay,

$UBWNDOP P31e(91 03 SIOUII3JAY
jJuawndop styl jo asoding

uOT3IONPOIIU]

SJI14d0L

+ubysag butanp @23etadoidde se peuyjea sy pue ‘uorituijag 1o 3dasduo)

buyanp padoiaaap Af1eritur sea (eriajem I1aylo !{abeis styly Hutranp awty ISAT) °Ul
JO3 juadwndod IS3L w3ISAS 8yl O3 pappe aie sway pauyriapun - sabeys juanbasqns

pue juawdotaaag burinp weay 3daloid ayy Aq Ayreuiajutr pa1sa) aq [(Im woIsAs

8Y3 MOy [TeI9P UT AqTIdSap O3 e11a3tid buyisay pue Abajeirys Hbuyisay pejuawndop

Kisnotaaid ayly uo spuedxa 3]

30 uotitppe 8y) Aq ebeis ubisag ayly butranp peiepdn sy Jusawndog IS wIISAS AyL

+suot13dyIosep ejep 3533 pue sainpsdoid 31s3)

NOI1d1¥DS3d XHVIHNS

INEINDOA LSAL WALSAS ‘TIb LIIHXA {5

4-30



OSWER DIR.#9028.00

papesu jaoddns buyisey pardaforg --
uoyiezjuebio siqysuodsey --

uetd uoyviepy[eA @duUEWIO}IDd -~
uoysyaoid ejep 183y --

peaynboai saseq ejep 3533 JO SPUIN -~

330ddns buyisag
Abajyerys Hbuyisay eieg

eilep jo Morj tesysdyd 103 uerq

uoylepyiea --

Butjyjels pue enpayds --
p21i1nbax sweiboiad peoy --
TIPOH  --

§851IN05 -

ueid UOTSIIAUOD eleQ

Ab331e2131S UOJSIBAUOD eIeg

aseyd uoyieaadg --

3i1em)jos juauebeuew ejeq --

aseyd uvotiegreisur v jJudwdoranag --
yoeoidde juawabeuew ejepelIsy --

$1003} pue satbojopoylam a{d4d> 8311 eieq
ejep 8ATITSUIS  —-

Absjeiys pue sjuvaumatnbax Kyjandas ejeq
uejd Buyiojjuow 3aFIdalqo Ayyjrenb ejegq --
buyjjeis pue SIUOISITIH -~

voyieziuebio ayqrsuodsay --

ueid aocueansse Ajirenb ejeq

uojjejusundop eiep buiisixa bujuyejutrey -
uotlejudwWNdoOp elep buyieard --

$3713111qT1SU0dsSal vojIeIUBWNIOP BIEQ

@:&E@Zﬁ.;zm_zaggﬁé E
b LIGIHXA - a0 |

4-29



OSWER DIR.#9028.00

($)ad1nos s}y pue eiep IS P3IATOS3a1 3Q O3 SaNnsSsy

JO uojidyadsap) suotidiidsap eliep 31s3y -- a{npayos 0uaeux0uamt
2anpadoad 3531, -- (3tqed1tdde jy) swaisis

19310 jo burisal ol diysuojieray

(ovieuads suotieziuebio buyyedydriaed

yoea 103) bujmoiio] ayj sassaippe) uerd 3Is3] o

KAbaje13s burlsal

sjuawa 11nbay
vle(Q pue [RUOTIDUNg PA[TeIIP Byl Isujebe SIUBWNDOP paleial 0} $HdUdIIIIY  --
waIsAs oyy buyisal 10} syseq OY) Se dDAIIS juswnoop syyl Jo asoding -
PINOYS eY) SISED 10 SIUIAD BATIRIUISI1daI
Jo uoyidjidsep :soyieuadds/sjuswdiinbai 3581 o uoyT3IoNpoIIUI
SJ140L

‘ubysag buyinp 21eyadoadde se pauyjas sy pue ‘uotlITUTIaQ

J0 3das5uo) bujinp padoiasep Arreyituy sem jeyiajeuw iaylo !{abejys syyy Hurinp
ewmy) 1SATJ Oyl JOJ Juawndog ISIL Bdueidaddy eyl O} pappe die SwII} PeuTlIdpuUn
*ebeIS UOTITUTIOC OY) Bujinp pautjap SOYIRUIDS 1S9 9yl JO yoea o) piebas yirm
eoerd oye3 [iym Bujisel eduejidadoe moy aqyidsdp 03 A6aje1ls Hujisay pajuawndop
Aisnotasid eyy uo spuedxa 31 -suoi1idyidsep eiep 3sa3 pue sainpedoad 3s33 jo
uotITPPE oyl Aq ebers ubysag eyj Hujanp pejepdn ST Juswndog 3IS3AL 3dueidaddy AyL

HOI1dI¥DSAd AUVHMANS

INHANDO0A LSHL HONV.LIHIIIV
1V LIJIH XM

4-31






OSWER DIR.#9028.00

Any newly identified requirements, and/or suggested
modifications to the System Design, must fully consider
the impact on all elements of the system and on the
organizations that will interact with the system.

o For large systems, the Development stage can be very
long and complex. Interim reviews during this stage
will help to ensure that the development effort
continues to address all requirements and follow the
approved System Design. The number, content and timing
of the interim reviews will vary for each system based
on its scope, functionality, and complexity, and the
methods and tools used to develop the system.

o During the Development stage, much of the effort is
conducted by the project team and quality assurance
function. Other organizations participate less
intensively than during prior phases and stages, but are
actively involved in some selected activities.

o The Development Baseline is established at the end of
this stage. It consists of the developed system, User
Manual, Operation Manual, Operation Manual, Security
Manual, user support manuals, and Development Data
Base(s).

5.2. Detailed Description. A detailed description of the
Development stage 1s presented in the following exhibits:

Exhibit 5=1 Development Stage Summary

Exhibit S5-2 Development Stage Objectives
Exhibit 5-3 Development Stage Decisions

Exhibit 5-4 Development Stage Activities
Exhibit S5-5 Development Stage Roles and Responsibilities
Exhibit 5-6 Product: Development System

Exhibit 5-7 Product: Development Data Base(s)
Exhibit 5-8 Product: Maintenance Manual

Exhibit S-9 Product: User Manual

Exhibit 5-10 Product: Operation Manual

Exhibit 5-11 Product: Security Manual

Exhibit 5-12 Product: User Support Materials
Exhibit 5-13 Product: Development Decision Paper
Exhibit 5-14 Product: Project Management Plan
Exhibit S5-15 Product: Data Management Plan
Exhibit 5-16 Product: System Test Document
Exhibit 5-17 Product: Acceptance Test Document

The following products
Development stage:

may also be wupdated during the

5-2
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S. DEVELOPMENT STAGE .

S.1. OQverview. The Development stage converts the products of
the System Design into a complete system and data base(s).
Although much of the activity in the Development stage addresses
the computer programs that make up the system, this stage also
puts in place the hardware, software and communications
environment for the system, and produces the manual procedures
and other important elements of the overall system. Some of the
most significant activities of this stage include: :

Q@ Acquiring and installing the necessary hardware, data
communications, systems software, and applications
software packages (xf any) that make up the system
environment.

o0 Developing program code.
o0 Thoroughly documenting system procedures

o Creating data base structures and locading test data into
them.

o0 Develcoping reference manuals and user support materials.

o Testing the system, in individual components and .
combined.

The activities of the Development stage translate the
System Design produced during the Design stage into a working
system and data base(s),  capable of solving the information
management problem. All the elements of the system are developed
(or acquired), tested, and integrated: hardware, system software,
communications, applications, procedures, and associated
documentation. At the end of Development, the system and data
base(s) are ready for the activities of the Implementation stage
which will make the system available to users.

Several points are of particular note for the Development
stage:

o Although the system is not complete at this stage, it is
sufficiently developed to support the remaining
activities that will implement the system in the next
stage, such as user training and conversion of existing
data.

o Confirming that the system is ready for implementation,
through careful testing, helps to minimize surprises
during the implementation, and to keep implementation on
schedule. ‘
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5. DEVELOPMENT STAGE

5.1. Qverview,. The Development stage converts the products of
the System Design into a complete system and data base(s).
Although much of the activity in the Development stage addresses
the computer programs that make up the system, this stage also
puts in place the hardware, software and communications
environment for the system, and produces the manual procedures
and other important elements of the overall system. Some of the
most significant activities of this stage include: :

o Acquiring and installing the necessary hardware, data
communications, systems scftware, and applications
software packages (if any) that make up the system
environment.

o Developing program code.
0 Thoroughly documenting system proce&hres

0 Creating data base structures and loading test data into
them.

o Developing reference manuals and user support materials.

o Testing the system, in individual components and
combined.

The activities of the Development stage translate the
System Design produced during the Design stage into a working
system and data base(s), capable of solving the information
management problem. All the elements of the system are developed
(or acquired), tested, and integrated: hardware, system software,
communications, applications, procedures, and associated
documentation. At the end of Development, the system and data
base(s) are ready for the activities of the Implementation stage
which will make the system available to users.

Several points are of particular note for the Development
stage:

O Although the system is not complete at this stage, it is
sufficiently developed to support the remaining
activities that will implement the system in the next
stage, such as user training and conversion of existing
data.

o Confirming that the system is ready for implementation,
through careful testing, helps to minimize surprises
during the implementation, and to keep implementation on
schedule.
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o Any newly identified requirements, and/or suggested
modifications to the System Design, must fully consider
the impact on all elements of the system and on the
organizations that will interact with the system.

o For large systems, the Development stage can be very
long and complex. Interim reviews during this stage
will help to ensure that the development effort
continues to address all requirements and follow the
approved System Design. The number, content and timing
of the interim reviews will vary for each system based
on its scope, functionality, and complexity, and the
methods and tools used to develop the system.

o During the Development stage, much of the effort is
conducted by the project team and quality assurance
function. Other organizations participate less
intensively than during prior phases and stages, but are
actively involved in some selected activities,

0 The Development Baseline is established at the end of
this stage. It consists of the developed system, User
Manual, Operation Manual, Operation Manual, Security
Manual, user support manuals, and Development Data
Base(s).

5.2. Detailed Description. A detailed description of the .
Development stage i1s presented in the following exhibits:

Exhibit S-1 Development Stage Summary
Exhibit 5-2 Development Stage Objectives
Exhibit 5-3 Development Stage Decisions

Exhibit 5-4 Develcpment Stage Activities

Exhibit S5-5 Development Stage Roles and Responsibilities
Exhibit 5-6 Product: Development System

Exhibit 5-7 Product: Development Data Base(s)

Exhibit 5-8 Product: Maintenance Manual

Exhibit 5-9 Product: User Manual

Exhibit 5-10 Product: Operation Manual

Exhibit 5-11 Product: Security Manual

Exhibit S5-12 Product: User Support Materials
Exhibit 5=-13 Product: Development Decision Paper
Exhibit 5-14 Product: Project Management Plan
Exhibit 5-15 Product: Data Management Plan
Exhibit S-16 Product: System Test Document
Exhibit 5-17 Product: Acceptance Test Document

The following products méy also be updated during the
Development stage:
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Product Exhibit
Initiation Baseline

Initiation Decision Paper 1-6

System Concept 2-6
Definition Baseline

Configuration Accounting Records 3-6

Detailed Functional Requirements 3-7

Detailed Data Requirements 3-8

Requirements Data Dictionary 3-10
Design Baseline

System Design 4-6

Physical Data Base Design 4-8

Design Data Dictionary 4-9

Qutlines of all products are presented in Appendix B.

A number of activities of the Development stage relate to
specific topics that are addressed functions that are performed
throughout the 1life cycle. A 1life cycle wide view of these
topics is presented in Chapter 10 of this Guidance.
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EXHIBIT $1: DEVELOPMENT STAGE SUMMARY

OBJECTIVES

’
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6. IMPLEMENTATION STAGE

6.1. Overview. In this stage the developed system and data
base(s) are 1installed 1in the Production environment, and other
activities are conducted to ensure that the system cperates and
can be used effectively during production. Some of the most
significant activities of this stage include:

0 Training system users, operators and other affected
personnel.

o Converting data from existing automated and manual
systems and data base(s) into the new system and data
base(s).

© Conducting acceptance testing of the system and
obtaining approval to fully implement the system.

o Installing the system in the production environment.

The Implementation stage builds on the results of all prior
stages. This stage implements the components of the system
constructed and/or acquired during the Development stage. It
also uses approaches for system and acceptance testing, data
conversion, and training which were prepared in preliminary form
during the Concept phase .- and have evolved and become more
specific in  subsequent stages. - A  successful system
Implementation is likewise «critical to the Production stage --
deficiencies in implementing the system will handicap the initial
use of the system. These deficiencies will need to be addressed
during system Operations, and will generally be more difficult
and costly to address at that phase of the life cycle than if
they were resolved during Implementation.

Several points are of particular note for the
Implementation stage: '

o Formal and rigorous acceptance testing is critical to
the success of the system, and should be conducted by a
representative sample of system users.

o Completion of the Implementation Decision Paper, and
obtaining formal approval by the proper level of program
management is mandatory before the system is fully
implemented. This approval is based largely on the
results of the system acceptance test.

o Existing data should be fully converted before beginning
full production, if possible, to avoid burdening the
period of initial system operation with the need to
enter this data while at the same time becoming
accustomed to the new system and procedures.

6-1
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0 Modifications to the system made during this stage
should be completely documented in order to provide .
accurate documentation to system users, operators, and
other affected personnel at the start of the Production
stage and minimize disruption of initial system
operations.

o At the end of this stage the Production Baseline is
established. It consists of the production system, data
base(s), and data dictionary.

6.2. Detailed Description. A detailed description of the
Implementation stage 1s presented in the following exhibits:

Exhibit 6-1 Implementation Stage Summary

Exhibit 6-2 Implementation Stage Objectives

Exhibit 6-3 Implementation Stage Decisions

Exhibit 6-4 Implementation Stage Activities

Exhibit 6-5 Implementation Stage Roles and
Responsibilities

Exhibit 6-6 Product: Production System

Exhibit 6-7 Product: Production Data Base(s)

Exhibit 6-8 Product: Production Data Dictionary

Exhibit 6-9 Product: Implementation Decision Paper

Exhibit 6-10 Product: Training Report

Exhibit 6-11 Product: Acceptance Test Document :

Exhibit '6-12 Product: Project Management -Plan .

Exhibit 6-13 Product: Data Management Plan

Exhibit 6-14 Product: System Test Document

The following products may also be updated during the
Implementation stage:

Product Exhibit

Initiation Baseline

Initiation Decision Paper 1-6

System Concept 2-6
Definition Baseline

Configuration Accounting Records 3-6

Detailed Functional Requirements 3-7

Detailed Data Requirements 3-8

Requirements Data Dictionary 3~-10
Design Baseline

System Design 4-6

Physical Data Base Design 4-8

Design Data Dictionary 4-9
Development Baseline

Development System 5-6

Development Data Base(s) 5-7

Maintenance Manual 5-8

6-2
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User Manual 5-9

Operation Manual 5-10
Security Manual 5-11
User Support Materials 5-12

Outlines for all products are presented in Appendix B.

A number of activities of the Implementation stage relate
to specific topics that are performed addressed throughout the
life cycle. A life cycle wide view of these functions, including
project management, quality assurance, confzguratzon management,
and data administration, 1is presented 1in Chapter 10 of this
Guidance. This chapter also addresses other topics of interest
throughout the 1life cycle, including reviews and approvals,
selection of tools and methodologies, and development and update
of the benefit-cost analysxs.
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EXHIBIT 6-1: DMPLEMENTATION STAGE SUMMARY
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7. PRODUCTION STAGE

7.1. OQuerview. The Production stage has a different character
from the preceding phases and stages of the system life cycle.
Those phases and stages were concerned with evolving the system
to a state where it can be used. In this stage, the production
system is fully usable. Some of the most significant activities
of this stage include:

o Using the system to solve the information problem that
spurred the creation of the system.

o Performing system operation activities needed to support
the users.

© Maintaining the system to ensure that any previocusly
undetected errors are fixed and to take advantage of
hardware upgrades or new releases of system software and
application software packages used to operate the system
(e.g., upgrades and releases installed by the National
Computer Center).

0o Determining what modifications to the system are needed
to continue to solve the information management problem,
including requested modifications deferred from prior
stages, and developing and implementing these
modifications.

o Determining when a system evaluaticon is needed to
address the extent to which the system addresses the
information management problem, performs efficiently,
and/or is managed effectively.

The Production stage starts with the results of the work
conducted in all prior stages, and activities of this stage
frequently respond to the results of activities of prior stages.
Deficiencies and problems not resolved adequately in prior stages
are usually identified by users during Production.

) Because of the nature of this stage, there is no milestone
marking its end. The Evaluation stage (see Chapter 8) may occur
one or more times throughout the Production stage. Each time the
system 1is evaluated, one of two decisions is made: either the
system is continyed in operation (in which case the Production
stage continues), or the system 1is to be archived, and its
functions and data transferred to other systems (in which case
this stage ends and the system moves to the Archive stage).
Several items are of particular note for this stage:

o Formal review of requested modifications to the system
before they are made is essential to the integrity of
the system. The procedures for reviewing requested
modifications are contained in the Configuration
Management Plan, a section of the Project Management
Plan.
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Scme requested modifications may be of such significance
that they are classified as major enhancements and
addressed through a separate iteration of the life
cycle. Modifications which will have the effect of
altering the types ¢of data to be processed by the system
generally should be handled in this manner.

All medifications should be completely documented to
provide system users, and those responsible for
operating and maintaining the system, the information
needed to successfully use the system and teo perform
other activities needed for effective system operations.

Some systems are coperated completely by users,
particularly systems that operate on microcomputers. It
is essential that users are fully aware of and carry out
their responsibilities for all facets of operations,
especially performing system backups.

Providing user support is usually an ongoing activity.
New users will require training toc effectively use the
system, and other users may require assistance as well.

The Project Management Plan is continually updated to
reflect the approach for managing the system thrcugh the
entire Production stage.

ailed Description. A detailed description of the

Productlo

Exh
Exh
Exh
Exh
Exh
Exh
Exh
Exh

Sev
7-1, but
products
however,

The
Productio

n stage 1s presented in the following exhibits:

ibit 7-1 Production Stage Summary

ibit 7-2 Production Stage Objectives

ibit 7-3 Production Stage Decisions

ibit 7-4 Production Stage Activities

ibit 7-5 Production Stage Roles and Responsibilities
ibit 7-6 Product: Performance Report

ibit 7-7 Product: System Test Document

ibit 7-8 Product: Acceptance Test Document

eral products of this stage are identified in Exhibit

are not described in detail in this section. These
are updated throughout the Production stage as needed;
their basic structure dges not change.

following products may also be updated during the
n stage:

Product Exhibit
Initiation Baseline

Initiation Decision Paper
System Concept

LS N o
|
o




OSWER DIR.#9028.00

Definition Baseline
Configuration Accounting Records 3-6
Detailed Functional Requirements 3-7
Detailed Data Requirements 3-8
Requirements Data Dictionary 3-1

Design Baseline
System Design 4-6
Physical Data Base Design 4-8
Design Data Dictionary 4-9

Development Baseline
Development System
Development Data Base(s)
Maintenance Manual
User Manual
Operation Manual
Security Manual
User Support Materials

N - O
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Operational Baseline

Production System 6-6
Production Data Base(s) 6-7
Production Data Dictionary 6-8
Project Management Plan _ 6-12
Data Management Plan 6-13

Outlines of all products are presented in Appendix B.

A number of activities of the Production stage relate to
specific topics that are addressed throughout the life cycle. a
life cycle wide view of these topics, including project
management planning, quality assurance, configuration management
and data administration is presented in Chapter 10 of Part 2 of
this Guidance. This chapter also addresses other topics of
interest throughout the life cycle, 1including reviews and
approvals, selection of tools and methcdologies, and development
and update of the benefit-cost analysis.
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EXHIBIT 7-1: PRODUCTION STAGE SUMMARY

OBJECTIVES
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10ENTIPY POTENTIAL MOOLFICATION
SaTa COmTINuG

USE THE SYSTEM TO SOLVE THE INFORMATION MANAGEMENT PROBLEN

S MEEOED TO ENSUAR TMAT THE SYSTEM A
7O SOLVE e [(NFORMATION WARAGEMENT PROBLEN °

OEVELOP ANG [NPLEMENT MAINTEMANCE CHANGES ANO MEINOR EMMAMCEMENTS

l,
¥ DECISIONS

&P AcTIVITIES V

bR0 Y APOSQACKH OEGISIOm3.

AT EVALUATIONS OF THME SYSTEM/OATA
SHOULD BE COMOUCTED?

weaT? nEw OR AQDITIOMAL USER SUSSORT
ACTIVITIES ARE NEEDED?

PROJECT EABCUTION OBCTIIIONS,

WAl CHANGES/ENmanCEMENTS TQ TneE
SYSTEM/OATA BASE(S) ARE nEELDED?

SMOULD A PARTICULAR ExmanCENMENT 88
IMPLEMEMTED wiTrin THLS STAGE, QR GlVEN
ITS Cwm IFR CYCLE?

RAQJECT COMTINUATION OECISIONS -

NONE == COMTINUATION OECISIONS AAE waQe
AS Twg RAESULT QOF SvSTEM EvaLuaTIiOwS.
SEE THE EVALUATION STAGE

PRQECT APSEQACH ACTIVITIES

ACSPOND TO QEFERRED CrMaANGES/
CranCENgnTS

RESPONG TO mEwLy PAOPOSED CHAMNGES/
ENMANCENENTS

CONTINUE CONPIGURATION ACCOUNTING AND
CranGE CONTAQL

NONITOR SYSTEM/OATA BASE PERFCAMANCE
UPOATE PRQJECT MAMAGENENT PLam

UPOATE OATA WMANAGEMENT PLAN

ONQ ECT EXECUTION 4CTIVITIES

USE SYSTEM/ODATA BASE(S) FOR mOAMaL
PR00UCTION

QPERATE SYSTEM/OATA BASE(S)
PAQVIDE USER SUPPQRT
WAINTAIW SYSTEM/OATA SaSE(S)

DEVELOP ANO TMOLLMENT NinOR
CranCENEnTS AS neE0R0

M provUCTS

PERFORMANCE REPQRT
yPDATED:

INITIATION BASELINE
QESINITION BASELINE

J OESIGN BASELINE
CEVELOPMENT BASELINE
QPERATIONAL BASELINE
PROJECY MANAGEMENT BLaAN
OATA MANAGEMENT DLAMN
SySTEM “EST OOCUMENT

ACCEPTANCE "EST DOCLMENT

IMITIATION BASELINE
CEFPINITION BaSELINE
OBSIGMN SASELINE
OEVELOPUENT BaSELINE -
QPERATIONAL BASELINE
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8. EVALUATION STAGE

8.1. OQuerview. The Evaluation stage différs from other phases
and stages of the system life cycle 1in that it occurs
simultaneously with another stage (Production) and may be
repeated more than once during the system's operational life.
During this stage, the system is reviewed formally to determine
whether it is operating correctly and efficiently from a
technical standpoint, and whether it coftinues to effectively
address the information management problem. Some of the most
significant activities of this stage include:

o Assessing the production system and data base(s) after
the initial period of system operations. This Post
Implementation Evaluation is conducted only once, during
the first occurrence of the Evaluation stage.

o Evaluating the system's support for present and future
functional and data requirements.

o Evaluating the system's performance against system
specifications. A
o Evaluating the effectiveness of system management
practices.

For each evaluation 1in this stage, a decision is made
regarding the future of the system. If it 1s operating correctly
and effectively, the Production stage continues (see Chapter 7).
If the system 1is no longer operating corr&ctly or effectively,
and modifications would not be cost-efféctive, the life cycle
proceeds to the Archive stage (see Chapter 9). Several items are
of particular note for this stage: 1.

2C

o Evaluations are generally performed by individuals who
are independent of the project team, i.e., not by those
responsible for system operation, maintenance, or
modification. Evaluations, and any recommendations
arising from them, are subject to apptoval by OSWER
program management.

o The individuals or groups responsxb}e for system
operation, maintenance, and modxflcatlon are provided an
opportunity to comment on the evaluations.

Jc:

o None of the activities performed during this stage have
any direct effect on the capabilitiés of the system.

All Evaluation activities are considered project
approach activities; they do not affect the system
directly, but may result in recommendations for
modifications to be implemented in the Production stage.

-
.
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o Generally, operation of the system does not stop during
the Evaluation stage; the Production and Evaluation ‘
stages are carried out simultaneously.

8.2 Detailed Description. A detailed description of the
Evaluation stage 1s presented in the following exhibits:

Exhibit 8-1 Evaluation Stage Summary

Exhibit 8-2 Evaluation Stage Objectives

Exhibit 8-3 Evaluation Stage Decisions

Exhibit 8-4 Evaluation Stage Activities

Exhibit 8-5 Evaluation Stage Roles and Responsibilities
Exhibit 8-6 Product: Post-Implementation Evaluation

Report
Exhibit 8-7 Product: System Evaluation Report

The following éroducts may also be updated during the
Evaluation stage:

Product ‘ Exhibit
Initiation Baseline

Initiation Decision Paper 1-6

System Concept 2-6
.Definition Baseline ‘

Configuration Accounting Records 3-6

Detailed Functional Requirements 3-7

Detailed Data Requirements 3-8

Requirements Data Dictionary 3-10
Design Baseline

System Design 4-6

Physical Data Base Design 4-8

Design Data Dictionary 4-9
Development Baseline

Development System 5-6

" Development Data Base(s) 5-7

Maintenance Manual 5-8

User Manual 5-9 -

Operation Manual S-10

Security Manual S-11

User Support Materials 5-12

Operational Baseline
Production System
Production Data Base(s)
Production Data Dictionary

[
3o

Project Management Plan
Data Management Plan

(o)) AN
|

|
o
W

[
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Outlines of all products are presented in Appendix B.

Some of the topics addressed by the evaluations of this
stage relate to specific functions that are performed throughout
the life cycle. A life cycle view of these functions, including
project management planning, reviews and approvals, and
development and update of the benefit-cost analysis, is presented
in Section 10 of this Guidance. Section 10 also addresses other
topics of interest throughout the life cycle, including quality
assurance, configuration management, data administration, and
selection of tools and methodologies.

8-3
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EXHIBIT 8-1: EVALUATION STAGE SUMMARY
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9. ARCHIVE STAGE

9.1. OQverview. The Archive stage is the end of the system life
cycle. The activities of this stage ensure the orderly
termination of the system, and preserve vital information about
the system so that some or all of it may be reactivated in the
future if necessary. Particular emphasis is given to proper
preservation of the data processed by the system, so that the
data is effectively migrated to another system or archived for
potential future access. The most significant activities of this
stage include: :

O Preparing a Disposition Plan addressing how the various
components of the system (software, data, hardware,
communications, and documentation) are to be archived or
transferred to other systems.

o Establishing permanent archival storage of the data
(and/or transferring the data to another system), and of
software essential to access the data in the future.

o Preparing a System Disposition Report, noting the actual
disposition of all system components so that they may be
easily found in the future, if needed.

The Archive stage preserves information not only about the
current production system, but also about the evoluticon of the
system through its life cycle. 1In conducting the Archive stage,
several items are of particular note:

o All known users should be informed of the decision to
terminate operation of the system before the actual
termination date.

O Although the current system may be terminated, in many
cases the data will continue to be used through other
systems. The specific processing logic used to transfer
the data to another system is developed as part of the
data conversion planning for that system.

o In some instances, software may be transferred to a
replacement system. For example, a component of the
current system may become a component of the replacement
system without significant rewritirg of programs.

o Effective reactivation of the system in the future will
depend heavily on having complete documentation. It is
generally advisable to archive all documentation,
including the life cycle products generated during the
earliest stages of the life cycle (e.g., System
Concept), as well as the documentation for users and for
operation and maintenance personnel.

9-1



9.2

Detailed Description.

Exhibit 9-1 Archive
Exhibit 9-2 Archive
Exhibit 9-3° Archive
Exhibit 9-4 Archive
Exhibit 9-5 Archive
Exhibit 9-6
Exhibit 9~-7
Exhibit 9-8

OSWER DIR.#9028.00

A detailed description of the Archive
stage is presented in the following exhibits:

Stage
Stage
Stage
Stage
Stage

Querview
Objectiv
Decision
Activiti
Roles an

es
s
es
d Responsibilities

Product: System Disposition Report
Product: Project Management Plan
- Product: Data Management Plan

Outlines of all products are presented in Appendix B.

9-1 ’

Several products of the Archive stage are listed
but are not described in detail.

Product

Archived/Incorporated

Data

The

Archived/Incorporated Software

Archived/Incorporated Life Cycle

Products

9-2

in Exhibit
Yy are:
Contents
A copy of the final
version of the
Production Data Base
(see Exhibit 6-7)

A copy of the software

portions of the final
version of the
Production System (see

Exhibit 6-6)

Copies of the final
versions of all other
life cycle products.




EXHIBIT 9-1: ARCHIVE STAGE SUMMARY

OBJECTIVES
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. 10. CROSSCUTTING CONSIDERATIONS

10.1. Introduction. Several topics of particular importance are
addressed 1n multiple phases or stages of the system life cycle.
These include:

Project Management Plan

Project Participation

Project Reviews and Quality Assurance
Project Approvals

Configuration Management

Data Administration

Methodolcogies and Tools

Benefit-Cost Analysis

00000000

Specific activities relating to each of these topics is
presented in the previous chapters of Part 2 of this Guidance.
This chapter briefly describes each topic from a crosscutting,
life cycle wide perspective. Additional detail on several of
these topics is provided in the Practice Papers comprising Part 3
of this Guidance. '

10.2. Project Management Plan. The Project Management Plan is
the fundamental document for planning and managing the system
life cycle, and is mandatory for every project. It is first
. developed in the Initiation phase, and is updated, expanded, and
refined continually throughout the 1life cycle. Exhibit 10-1
presents the major topics included in the Project Management
Plan, illustrating how each section of the plan evolves
throughout the life cycle. The topics presented in Exhibit 10-1
refer to the approach and logistics for conducting the project.
Specific characteristics of the system and data base(s) (e.g.,
security, data conversion) are documented in other products.
Although the Project Management Plan exists as a single document,
a wide variety of methods and tools may be used to develop and
maintain the plan, including automated project management tools.
More detailed outlines showing the ewvolution of the Project
Management Plan through 1individual phases and stages are
presented in Chapters 1 through 9 of Part 2 of the Guidance.

Several important characteristics of the Project Management
Plan are noted below.

© The Project Management Plan documents all of the life
cycle management decisions made by the Project Manager.
This System Life Cycle Management Guidance provides a
flexible approach which may be tailored to the unique
characteristics of each information management problem
and project. The Project Management Plan is the key to
making that flexibility work by clearly documenting any

. adjustments to the life cycle. An explicit considera-
tion of the 1life cycle approach to each project, and
clear documentation of any adjustments, assures that all

. 10~-1
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important issues have been addressed, the adjustments
made can be communicated effectively to the appropriate
participants in the project, and the reasoning behind
each adjustment 1is recorded to guide future decisions
and to answer questions that may arise later in the life
cycle.

‘0 The Project Management Plan evolves throughout the life
cycle. As 1issues arise and decisions are made, the
Project Management Plan is updated to reflect them. At
any moment in the life cycle, the Project Management
Plan provides a c¢lear picture of project management
decisions made to date and future project management
direction.

© The Project Management Plan supports the coordination of
the various organizations and individuals involved in
the project. The Project Management Plan 1is an
invaluable tool for effective coordination among project
participants. Particularly in large projects,
participants may work in greater or lesser degrees of
isolation. The Project Management Plan provides an
up-to-date picture of each participant's role and how it
relates to other project activities.

© The Project Management Plan 1is subject to review and
approval by OSWER program management. Because of its
importance to the direction of the project, the Project
Management Plan is subject to program management review
and approval. This helps ensure that project direction
decisions clearly support the overall objective of
solving an information management problem. Key elements
of the Project -Management Plan are included in the
Decision Papers prepared for formal program management
approval. '

Part 3 of this Guidance includes a Practice Paper that
discusses the Project Management Plan in more detail.

10.3. Project Participation. Information management problems and
projects to . resolve them require the participation of
organizations and individuals with a diverse set of experience

and skills. These range from an in-depth understanding of
pertinent EPA programs to expertise in specific information
management technologies. Successful projects require that

certain important roles be specifically assigned to organizations
and individuals. These roles, and the organizations from which
individuals typically are drawn to fulfill these roles, are
summarized below.

o OSWER Program Management serves as the sponsor and
ultimate decision authority regarding all aspects of the
project, ranging Efrom the 1initial delineation of the
nature and scope of the problem to the decision to place

10-2




OSWER DIR.#9028.00

the system into full production. This role \is
accomplished by a line program manager or, for a system
with broad programmatic impact, potentially by a group
of managers (such as the OSWER Information Management
Steering Committee). For a given project, the program
management role may be filled by an individual from an
office at Headquarters or a regional office.

OSWER Program Staff consists of the individuals who
directly experience the information management problem,
and who will 1likely be the users of the system. This
role provides the user view of the problem and insights
regarding potential solutions. Of particular note, this
role is embodied 1in 1individuals other than those
assigned specifically to the project team. These
individuals are consulted by the project team to define
functional and data requirements and discuss specific
features of the solution. These individuals may be
members of EPA headquarters offices, regional offices,
state agencies, and/or other external organizatigns, and
may be representative of any level of their respective
organizations.

Project Management directs the project and is account-
able for 1its success. For national systems, this role
is performed by a member of OSWER, although projects may
be managed by a member of another EPA office at Head-
quarters or a regional office. This role is often
accomplished by a single 1individual, but for a large
project with broad programmatic impact may require a
team of individuals acting in a project management
support role.

Project Staff are the other participants in the project
team tasked with solving the problem. These individuals
accomplish the majority of 1life cycle activities,
bringing to bear specific areas of expertise including
knowledge of pertinent EPA programs and organizations,
existing information systems, and various systems
analysis and development metheds, tools, and
technologies. For most projects, this role is performed
by multiple 1individuals and may 1include individuals
drawn from EPA headquarters offices, regional offices,
state agencies, contractors, grantees, and/or other
external organizations. These individuals may be
representative of any level of their respective
organizations.

Quality Assurance is the role responsible for reviewing
the products of the life cycle effort to confirm that
the project team 1is proceeding 1in an appropriate
direction and will effectively solve the stated problem.
This role 1is generally performed by individuals with
substantial experience and knowledge of pertinent
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programs, analytic tools and methods, and informaticn
management technologies. These individuals may be drawn
from EPA headquarters offices, regional offices, state
agencies, contractors, grantees, and/or other external
organizations, but should not be the same individuals as
those participating as members of the project team.

o Procurement is a support role that provides expertise in
the EPA and government-wide laws and regulations
governing the acquisition of information management

. technology: and services. This role is performed by a
procurement and contracts specialist, usually a member
of an organization outside of OSWER, such as the Qffice
of Information Resources Management (OIRM), the National
Data Processing Division (NDPD), and/or the Procurements
and Contracts Management Division (PCMD) within the
Office of Administration.

Part 3 of this Guidance includes a Practice Paper that
discusses Project Participation in more detail.

10.4. Project Reviews and Quality Assurance. Independent review
of the procducts of the system life cycle is performed to ensure
that the project team is proceeding in an appropriate direction
to effectively solve the information management problem. The
reviews address programmatic 1issues, technical considerations,
and project management, and provide feedback to the project team
as well as advice to the individuals required to approve the

project. Project reviews and other quality assurance activities
are performed throughout the 1life cycle, as 1illustrated in
Exhibit 10-2. This exhibit also 1illustrates the related

approvals throughout the life cycle.

Several important aspects of project reviews and gquality
assurance are noted below.

0 The reviews to be conducted and other planned quality
assurance activities are documented in the Project
Management Plan. These efforts are 1included as an
integral part of the Project Management Plan, and are
reflected in various sections of the Project Management
Plan =-- Project Team Organizaticn, Workplan, and a
section devoted exclusively to project reviews and
quality assurance.

0 Quality Assurance is a continual part of the project
effort. The overall approach for project reviews and
quality assurance 1is initially formulated during the
Initiation phase, and 1is completed by the end of the
Concept phase. This approach addresses the entire life
cycle, and is wupdated as appropriate to reflect the
experience of the project effort. Quality assurance is
not simply the acceptance testing of a system prior to
full implementation. The early and continuing emphasis
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on quality helps ensure that quality is built into the
information management solution as an intrinsic part of
project, and not through numerous, and often expensive,
corrections in the latter stages of the life cycle.

o Quality Assurance applies to all aspects of the project.
Project reviews and other quality assurance activities
focus on programmatic, technical, and project management
issues, and the relationship among them. All products
are examined -~ including the Project Management Plan
and Decision Papers =-- to ensure that they adequately
fulfill their intended purpose. These examinations help
ensure that technical and project management decisions
fully consider their program management impact, and are
realistic in view of the requirements and constraints of
the project.

o Formal reviews are structured to ensure a level of
review commensurate with the nature and scope of the
information management problem and potential solution.
Each project will 1include an analysis of the proper
level of review, and will include the results of this
analysis in the Project Management Plan. This analysis,
called threshold analysis, considers such factors as the
organizations who will be supplying data to or using the
system, system costs, and the organizations whose
procedures and/or resource may be directly affected by
the system. - :

o The results of reviews are included in each Decision

Paper. Reviews are directed to two audiences. One is
the project team, which receives direct feedback from
the review. The second is OSWER program management,

which wuses the results of the review as one of the
inputs to providing the required approvals. This second
audience is served by including a summary of the review
results and recommendations in the Decision Paper for
the phase or stage corresponding to the review.

Part 3 of this Guidance 1includes a Practice Paper that
discusses project reviews, and related project approvals, in more
detail.

10.5. Project Approvals. Formal approvals are provided
throughout the system life cycle to ensure that OSWER program
management supports the project, and is in agreement with the
chosen project direction. These approvals are provided at a
level commensurate with the nature and scope of the system.
Specific approval activities are identified in Exhibit 10-2.

Several important aspects of project approvals are noted
below.
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© A summary of the information that program managers need
for approval 1is presented in the Decision Papers. The
life cycle products which support the approval process
(the Decision Papers) are very brief; they contain, in
summary form, the management information which program
management needs to determine whether the life cycle
effort 1is progressing satisfactorily. Any additiaenal
information that program management may request is
usually available in one of the normal 1life cycle
products or through the review process.

o Approvals are obtained at a level of program management
commensurate with the nature and scope of the
information management problem and potential solution.
Each project conducts an analysis of the proper level of
approval, and includes the results of this analysis in
the Project Management Plan. This analysis is conducted
jointly with the determination of the proper level of
review, and 1its results are documented in the Project
Management Plan.

© Project reviews precede management approvals. Project
approvals reflect a consideration of the products of the
life cycle, and the results of a review of these
products. Program managers utilize the results of
project reviews to confirm that the project direction is
sound, particularly with regard to those technical and
systems project management 1ssues where a manager may
have limited expertise.

o Preparing for and obtaining approvals is not the goal of
the life cycle process, but only a means to assuring the
real goal, successfully solving an information problem.
Project reviews and approvals utilize the products that
normally result from the life cycle process, with the
addition of Decisicon Papers. Decision Papers are brief
documents, prepared to aid the approval process by
providing program managers a synopsis of the information
needed to make an informed decision.

Part 3 of this Guidance 1includes a Practice Paper that
discusses project approvals, and the related project reviews, Ln
more detail.

10.6. Configuration Management. Configuration management
activitles are conducted throughout the life cycle to ensure that
the elements of the system and the status of each are readily
identifiable at any point 1in time, and to ensure the overall
integrity of the system. Exhibit 10-3 1illustrates the key
configuration management activities that are performed during
each phase or stage of the life cycle.

Several important aspects of configuration management are
noted below.
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Effective configuration management depends on diligent
maintenance of system baselines. Many of the life cycle
products will be refined over the course of the life
cycle as the project team gains better -insight into the
information management problem and the many specific
details of the solution. Each product is stored in a
designated baseline, and careful records are kept of the
modifications to each product. These modifications may
be recorded as addenda to the product, or complete

replacements. Exhibit 10-3 identifies the baselines
generated and updated at each phase and stage of the
life cycle. Exhibit 10-4 identifies the contents of
each baseline. Of particular note, the products

contained in the baselines are those generated by
project execution activities -- those products which
will eventually become part of the operational system.
Other products, such as the Project Management Plan, are
not controlled in baselines.

Configuration management 1is a continual part of the
project effort. A configuration management function is
established during the Concept phase, and is active
throughout the life <cycle. This function conducts
several key activities:

-- Ensures that all kéy products are recorded and
stored for effective future use and reference. Each
such documented is stored in a designated baseline.

-~ Records and monitors the status of requested
modifications to the system.

-- Administers a change control process to consider and
determine the disposition of requested modifications
to the system.

-- In support of project reviews, conducts audits of
life cycle products to ensure that they are
consistent with the content of prior products
contained in the system baselines.

A Change Control Panel considers requested modifications
to the system before they are made. The panel is
established by the project manager to review requests to
modify any part of the system that has been baselined.
This panel consists of individuals providing
programmatic knowledge as well as technical expertise,
and serves in an advisory capacity to the project
manager.

The Configuration Management Plan is part of the Project

Management Plan. The Configuration Management Plan
addresses the procedures to be used for all
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configuration management activities. These procedures
are tailored to each system.

Part 3 of this Guidance includes a Practice Paper that
discusses configuration management in more detail.

10.7. Data Administration. OSWER's 1life cycle management
approach emphasizes management of data resources. Because of the
large volumes of data handled by OSWER systems, and the
increasing trend toward sharing data across systems and programs,
life cycle management activities are conducted and decisions are
made with a particular focus on data resources. Exhibit 10-5
identifies the key activities associated with data administration
through the 1life cycle, and the products containing the results
of these activities. OSWER has established a data administration
policy, and a Practice Paper devoted to data administration is
provided in Part 3 of this Guidance.

Several important aspects of data administration are noted
below:

o A Data Management Plan is mandatory for each system
project. Like the Project Management Plan, the Data
Management Plan 1s a mandatory life cycle product. It
is £first produced in the Initiation phase, and is
updated, expanded, and refined continually throughout
the life cycle. Detailed outlines showing the evolution
of the 'Data Management Plan through individual phases-
and stages are presented in Chapters 1 through 9 of Part
2 of the Guidance.

© A Data Dictionary is mandatory for every system. A data
dictionary must be prepared for every system, to clearly
communicate the attributes of the data processed by the
system to system users, and other individuals with an
interest in the data processed by the system.

o Data administration concerns cut across multiple
systems. For each project, data administration focuses
on the relationship of the project to other projects and
systems that process common data. Data administration
addresses data definitions, data standards, mechanisms
to ensure consistency of data across systems, data
quality control procedures, and related 1issues that
frequently cut across project and system boundaries. As
OSWER develops an OSWER-wide data model in the future,
data administration will address how a project or
potential new (or enhanced) system relates to the
implementation of the data architecture defined by the
model.

10.8. Methodologies and Tools. Systems projects are conducted
using established analytic, development, and maintenance
methodologies to the greatest extent possible. As automated
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tools become more available, it is expected that OSWER projects
will increasingly use these tools to take advantage cf the
quality and productivity increases afforded to their users. Each
project 1is expected to select and use appropriate methodologies
and tools. This Guidance does not mandate the use of any
specific methods or automated tools; however, it dces require
that choices be made explicitly. Exhibit 10-6 illustrates when
the selections of methodologies and tools are usually made for
individual life cycle phases and stages.

Several important considerations in the use of
methodologies and tools are noted below:

o0 Methodologies and tools are considered from a full
system life «cycle perspective, The selection of a
particular methodology or tool reflects its potential
use throughout the 1life cycle and its relationship to
other methods and tools. Methods and tools selected
early in the life cycle provide benefits to the earliest
phases and stages, but also may constrain the choices
available in later phases and stages.

o Decisions about methodologies and tools are documented
in the Project Management Plan. Specific selections are
clearly documented and communicated to all appropriate

. project participants. :

o The methodologies and tools for each phase or stage are
selected no later than the end of the preceding phase or
stage. Although some methods and tools will be selected
with certainty at the outset of a project, the best
choices for others . will not be clear until later in the
life cycle. However, to ensure their effective use, and
enable training of team members in their wuse (if
needed), specific methodologies and tools are selected
prior to the start of the phase or stage in which they
are to be used.

o No methodologies or tools may be adopted as alternatives
to the application of life cycle management. Individual
methodologies and tools are used to accomplish the
activities of the 1life cycle and support life cycle
decisions. They do not substitute for 1life cycle
management. Some methodologies and tools (e.g., system
prototyping, expert system shells) prescribe the
combination of certain phases and/or stages. These
methodologies may be used, but the project teams that
use them must ensure that any adjustments to the life
cycle provide a clear focus on life cycle decisions,
provide documentation ultimately comparable to that
identified 1in this Guidance, and ensure a proper level
and frequency of review and approval. All life cycle
adjustments are clearly described in the Project
Management Plan.
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10.9. Benefit~Cost Analyses. The important decisions of the
system life cycle, and the prescribed management approvals, often
hinge on two key questions: "How much will it cost?" and "Are the
benefits worth the cost?” For each systems project, benefit-
cost analyses are conducted early 1in the life cycle, and are
updated continually as appropriate. Exhibit 10-7 identifies the
activities that provide a Dbenefit-cost analysis, and the
document(s) containing the results of the analysis.

Several important aspects of benefit-cost analysis are
noted below.

o Benefit-cost analyses evolve from rough estimates in the
early phases to increasingly detailed and accurate
projections as the life cycle progresses. At each phase
or stage, information is gathered and decisions are made
that enable the project team to make increasingly
accurate projections of the benefits and costs of the
system over its life cycle.

© Benefit-cost analyses consider benefits and costs
throughout the entire 1life cycle. Each analysis
provides an explicit consideration of onetime benefits
and costs as well as those that are realized over the
life of the system. The analysis also clearly
identifies the 1incidence of each benefit and cost,
denoting those organizations that are likely to realize
the benefit and those that are likely to incur the cost.

© Results of benefit-cost analyses are documented
throughout the life cycle. These results form the basis
of the most important decisions of the life cycle,
particularly those regarding the scope and direction of
the project. Written documentation of the results is
critical, and includes any significant assumptions made
in conducting the analysis. Exhibit 10-7 identifies the
documents containing these results, and outlines of
these documents are provided in Chapters 1-9 of Part 2
of the Guidance. A summary of the benefit-cost analysis
is included in every Decision Paper.
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THROUGH THE SYSTEM LIFE CYCLE

PHASE/STAGE

TOPIC

INITIATION

CONCEPT

IMPLEMENTATION

DEFINITION
DESIGN
DEVELOPMENT

PRODUCTION

EVALUATION

ARCHIVE

Project Charter/Objecuves

Lufe Cycle Adjusament

Project Team Organizauon

Project Budget

Project Reviews/Quality Assurance
Applicable Project Approvals
Benefit'Cost Analysis
Methodologies asnd Tools
Workplan

Procurement Approach
Configuranon Management Approach
Documentagon Sundards

Security Approach

Conversion Approach

Installaton Approach

User Support Approach
Mantenance Approach

Operauons Approach

-

—

—

EXPAND AND/OR ADD DETAIL
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APPENDIX A: GLOSSARY

This appendix defines key terms used in OSWER's System Life
Cycle Management Guidance and related documents.

TERM DEFINITION

Acceptance Testing performed by program staff (not project

Testing staff) during Implementation to verify that the
system solves the information management

problem, performs satisfactorily, and is ready
for release to users.

Access The operation of viewing or copying (including
extracting) data.

Approval An examination of life cycle products, and the
results of the project review process, by OSWER
program management. The approval process has

three purposes: first, to confirm the results
(i.e., the concepts, products, and management
direction) cf 1life «cycle efforts to date;
second, :to approve continuation with the next
stage of the life cycle; and third, to confirm
the continued commitment of resources to the
project. The OSWER life cycle model requires
formal approvals at the end of the Initiation
and Concept phases, and the Definition, Design,
Development; and Implementation stages.

Archive The third stage of the Operation phase, and the
» final stage of the system life <cycle. Its
purpose 1is to terminate the operation of the
system in an orderly, planned manner, ensuring
that software and data are properly archived or
incorporated into other systems.

Archive Data The routine storage of data £for an coperaticnal
system, usually done to provide efficient
performance. For example, archiving certain

data at the end of a fiscal year.

Audit A guidance- and standards-oriented examinaticn
of the products and related documentation
contained 1in a baseline to assure that they are
complete, clearly presented, and internally
consistent to support a product review. The
OSWER life cycle provides for five audits;
Concept, Definition, Design, Development, and
Operational. Audits are performed by the
project staff. Any audit may be repeated as

A-1l



Baseline

Change

Change Control

Concept

Conceptual Data
Model

Configuration
Accounting
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necessary. A system life cycle audit is not the
same as, and is not intended to substitute for,
an audit conducted by the Office of the
Inspector General (OIG).

The set of life cycle products and other related
documentation which officially comprise the
system at a given point in time. The OSWER life
cycle model provides for five baselines:
Initiation, Definition, Design, Development, and
Operational. The products contained in each
baseline are always reviewed prior to inclusion
in the baseline.

A modification to the system or data base(s) for
maintenance or performance purposes, without
affecting the functionality or structure of the
system or data base(s). Other modifications,
which do alter the functionality structure, are
referred to as enhancements.

A process for controlling mcdifications (i.e.,
changes and enhancements) to a system. Change
control provides a review of requested
modifications, and consideration of their impact
on a system, before they are made; it also
ensures that modifications are made in a manner
that does not disrupt ongoing system operation.

The second phase of the system life cycle, This
phase provides a high level of functional and
data requirements that relate to an information
management problem, and a comprehensive model of
a solution to meet the regquirements.

A depiction of data requirements from an
organizational perspective. Corresponds to th
conceptual schema of a three~schema architecture
as defined by the American National Standards
Institute. Enctity relationship diagrams are
often used to depict the conceptual data model.
The <conceptual data model forms part of the
System Concept.

A process for maintaining system baselines,
including adding products to a Dbaseline,
denoting the components of each product
(referred £to as configuration items), and
monitoring and recording the disposition of
requested modifications to the system.




Configuration
Management

Custodianship

Data

Data
Administration

Data
Administration
Program

Data Attribute

Data Base
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A function which serves to systematically
identify the items that make up a system, and
formally control any modifications to those
items, in order to help maintain the integrity
of the system, and facilitate communicaticn
about the system throughout its life cycle.

The functions and responsibilities of an
organization, such as an ADP organization, with
physical custody of data that supports the work
of another organization, such as a precgram
office, For example, the custodian ensures the
physical integrity of the data and software
under its control; safequards the media storing
data; ensures the data is secure from
unauthorized access, modification, or
destruction; makes data accessible to users; and
implements requested hardware or software
modifications.

Representations of facts, concepts, or

instructions in symbols suitable for
communication, interpretaticon or processing by

human or automated means.

The management function responsible £for the
planning, definition, organization, protection,
and efficiency of data and data bases within
OSWER. The goal of Data Administration is the
cost-effective provision of data of sufficient
quality to support the OSWER mission.

A management initiative which includes policies,
standards, and procedures that increase an
agency's knowledge and management of the:
composition of data, source of data, processing
of data, meaning of data, flow of data, and
dissemination of data. A successful Data
Administration program will improve the
management of data by introducing procedures
that address: data standards, data requiremencs
determination, data definition, data acquisition
or c¢ollection, data processing, data storage,
data usage (including sharing and access), and
data disposal.

A characteristic of a wunit of data such as
length, value, or method of representation.

A collection of interrelated data stored
together with controlled redundancy to serve one
or more systems or applications.
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Data Base A software system facilitating the creation and
Management maintenance of a data base and the execution of
System (DBMS) computer programs using the data base.

Data Collection The recording and capturing of data on behalf of
an organization.

Data Definer The person or organization who determines the
essential qualities or meaning of data, and who
prescribes and defines procedures which
aggregate and refine data. This 1includes

describing the formatting of the resulting
information to serve a specific decision-making
context.

Data Dictionary A centralized repository .of information about
data, 1including 1its meaning, relationship to
other data, origin, usage and format.

Data Element The smallest unit of data that has meaning in
describing information. A piece of 'data which
would not be meaningful if decomposed further.

Data Entity See "Entity"

Data The property of a data base management system

Independence that enables data to be processed independently ‘
. of access mode, storage method or arrangement.

Data independence reduces the need to modify
application programs wnen data storage and
access methods are modified.

Data Integrity The quality of data that exists as long as
accidental or malicious destructicn,
modification, or loss of data are prevented.
This results in preservation of data in Lits
intended format, length and contents while
within a data base.

Data Life Cycle The data 1life cycle begins with the definiticn
of data to support new regulac.ons or cther
program needs, and 1includes strategic data
planning, data standardization, and the methods
and standards during the collection, storing,
accessing, and archiving of data.

Data Management A subfunction of Data Administration which is
responsible for data-related activities of the
system life cycle, such as logical data modeling
during requirements definition, data base

design, data base management, and the
documentation of data-related decisions and ‘
products.



Data Security

Data
Stewardship

Decision Paper

Definitiocn

Definiticn and
Design

Design

Design Data
Pictionary

Development
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The protection of data against unauthorized
disclosure, transfer, modification, or
destruction, whether accidental or intentional.

See "Stewardship"

A decision document presented to management. It

‘'summarizes those aspects of the analysis and

decisions of a given phase or stage that are
important to program management, and requests
approval to continue the project. The OSWER
life cycle model provides for Decision Papers to
be prepared at the end of Initiation, Concept,
Definition, Design, Development, and
Implementation.

The first stage of the Definition and Design
phase. Its purpocse 1is to define specific,
detailed functional and data requirements for
the system within the context of the System
Concept.

The third phase of the system life cycle,
consisting of two stages: Definition and Design.
(See individual definitions of each of these
terms). :

The second stage of the Definition and Design
phase. Its purpose 1s to produce detailed
specifications for the system to meet the
functional and data requirements within the
context of the System Concept.

Data dictionary created during Design to support
design and development of the Lnformation
system. It represents an expansion of the
Requirements Data Dicticnary, and contains all
the metadata stored in dictiocnary. In addition,
it contains descriptions of the physical data
base structures and the manner in wnich they are
implemented 1in <the test versions ¢of the daca
base(s). These descriptions include physical
records, segments, data sets (or files), keys,
block sizes, data set allocation, and physical
size limits.

The first stage of the Development and
Implementation phase. Its purpocse is to produce
a system which 1s ready for acceptance testing
and suitable for implementation.



Development and
Implementation

Domain

Enhancement

Entitcy

Evaluation

Implementation

Information

Information
System
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The fourth phase of the life cycle. Its purpose
is to produce a complete system, fully tested
and available for use in normal production mode.
There are two stages in this phase: Development
and Implementation.

A set of all wvalues that a particular data
element may posses in actual or potential usage.

A modification to a system that results in
substantially improved capabilities and, in some
way, alters the functionality or structure of
the system. Other modifications, which do nct
alter the structure, are referred to as changes.
Examples of enhancements include the addition cf
new data elements, changing the system (or a
part of the system) ¢to run 1in a different
software environment, and replacing data entry
screens to improve the wuser interface and/or
improve performance.

A person, place, thing, concept, or event that
is of interest to an enterprise. An entity is
something about which we store data. EZxamples
of entities are: waste site, contract, EMPLOYEE.
An entity has various attributes, or data
elements, which should be recorded. Examples of
data elements £for the entity "contract”" could
include CONTRACT-NUMBER, DATE, and
OBLIGATION-CEILING.

The second stage of the Operation phase. Its
purpose is to determine whether the system is
effectively meeting the stated requirements, is
operating efficiently and is effectively
managed.

The second stage of the Development and
Implementation phase. Its purpose 1s to produce
a fully tested system containing the data needed
at start-up, and to provide needed training to
the intended users.

Any set of data which has been aggregated by
processing in order to establish a specific
meaning and serve in a decision-making context.

See "System"




. Initiation

Integration
Testing

Internal
Testing

Life Cycle

Life Cycle
Management

Logical Data
Model

Maintenance

Metadata
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The first phase of the system life cycle. Its
purpose is to define an information management
problem within OSWER and to determine whether
resources should be committed to exploring ways
to address it.

Testing performed by project staff during
Development, following the completion of unit
tests for individual components. Components are
assembled in the development environment and
tested to verify that they function correctly
together. Integration testing 1s iterative,
testing additional modules for which unit tests
are successfully completed.

The first kind of testing performed by project
staff during Development. While each system
component is being developed, it is continually
checked to assure that it 1is internally
consistent and conforms to specifications.

See "System Life Cycle"

The process of managing a system through its
life cycle. As practiced by OSWER, it is not a
rigid process, but rather a disciplined means
for selecting and practicing the management
approaches and techniques that are most
appropriate for a given information management
problem and/or system.

A depiction of the 1logical, or programmatic,
data needed to support an organizatiocnal
mission. The components ©of a logical data model
include data entities and relations, data
elements and attributes, keys, secondary keys,
and relationships between entities (if data
entities are used). The logical data model is a
more detailed depiction of the conceptual data
model of an organization. It may correspond o
the external schema as defined by the American
National Standards Institute. The logical data
model forms part of the Detailed Data
Requirements.

The set of activities that keep a system and
data base(s) in operating condition.
Maintenance also focuses on optimizing the
existing system and data base(s), without
affecting functionality or the structure of the
system or data base(s).

Data about data, such as its definition or its
physical characteristics.
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A change or enhancement. See "Change,"
"Enhancement."”

The process of reducing a logical data model
(structure) to its most basic form, so that the
data mocdel 1is stable, flexible, and withocut
redundancy. A normalized data model is composed
of normalized data entities. A normalized data
entity 1includes no repeating. groups or data
elements among its attributes, contains
attributes (data elements) only about the entity
being described, and dces not include attributes
which are dependent co¢n the key of another
entity.

The £ifth phase of the life cycle. Its purpose
is to operate the system in normal production
mode, monitoring and maintaining its
performance, until the end of the life cycle,
and then to terminate operation. There are
three stages in this phase: Production,
Evaluation, and Archive.

The major segments of the system life cycle.
There are five phases in the OSWER system life
cycle: Initiation; Concept; Definition and
Design; Development and Implementation; and
QOperation.

The right of 1individuals or organizations to
constrain the collection and use of data about
themselves.

The first stage of the Operation phase. 1Its
purpose 1s to make the system available to
users, and make required changes and
enhancements to ensure that 1t contains o
address the information management problem in a
cost effective manner.

Data dictionary produced during Implementaticn
by copying the metadata in the last vers:on of
the Design Data Dictionary, for use in testing,
implementing, and operating the production
system.

An organized effort to solve an information
management problem. In most cases, a project
extends over the entire system life cycle. In
some cases a project extends only through the
portion of the life cycle that can be foreseen
with confidence, e.g., through Production if the
timing for ceasing operation is uncertain.

A-8




Project
Execution

Project
Management

Quality
Assurance

Record

Release
Management

Requirements

Data Dictionary

Review

Shared Data
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The set of activities which produce the concept,
definition, design, and production versions of a
system.

The set of activities which monitor and control
project execution to ensure that they are
performed . effectively and in accordance with
applicable policies, guidances and practices;
and that its products solve the identified
information management need.

A function that ensures that all products of the
life cycle are substantively accurate and
address the stated information management
problem. Quality assurance 1is accomplished
through the efforts or skilled professionals on
the project team, and through formal reviews.

A group of related data elements treated as a
unit by an application program.

The functions and responsibilities associated
with the implementation of modifications to an
operational system during the Production stage,
and making the revised system available at all
user locations.

Data dictionary produced by data modeling
activities during Concept and Definition.
Metadata recorded about each data entity and
data element includes name, programmatic
definition, purpose, data steward, data definer,
and source. :

A formal, gquality-oriented examination of a set
cf related products, to verify that they solve
the information management problem. The OSWER
life cycle model provides £for (five reviews:
Concept, Definition, Design, Development, and
Post-Implementation. Reviews are performed oy
designated OSWER prcgram stcaff and supporting
program and technical experts. Any review may
be repeated as necessary to ensure that all
deficiencies in the products have been fully and
adequately addressed.

Data stored that is created, accessed, updated,
or deleted by more than one organizational unit.



Stage

Stewardship

System

System
Component

System Concept

System Decision
Paper
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The segments of the system life ¢ycle that occur
within certain larger phases. The OSWER system
life cycle divides the Definition and Design
phase into two stages: Definition and Design.
The development phase is divided 1into two
stages: Development and Implementation. The
Operation phase is divided into three stages:
Production, Evaluation, and Archive. The phases
Initiation and Concept are not divided into
stages.

The functions and responsibilities of an
organizational wentity that exercises c¢ontrol
over data on behalf of OSWER. Organizations
that require data to be collected, processed,
stored or used in support of OSWER's mission
have stewardship responsibilities. These
responsibilities include ensuring that: (l) Only
data relevant to OSWER's missions is collected.
(2) Data that 1is collected 1is of sufficient
quality to support OSWER's missions. (3) Data
is reused wherever appropriate within OSWER.
(4) Data 1is clearly defined and documented in
compliance with established directives. (9)
systems practices under the organization's
stewardship conform to EPA Data Administration
guidance.

An organized set of functions, data, procedures,
hardware, software, communications, and/or
documentation which enables OSWER to solve a
specific information management problem. A
system need not necessarily be automated: but
most instances of life c¢ycle management will
apply to automated information systems.

A well-defined portion of an information system.
Categories o©of components include, but are not
limited to, hardware, software, communications,
procedures, reference manuals, user procedures,
system administrator procedures, and user
support materials.

A high-level complete description of a system
(including data, processing capabilities,
hardware, software and communications). It is
produced during the Concept phase and serves as
both a check on the validity and completeness of
the problem, and the basis for defining more
detailed functional and data requirements.

See "Decision Paper”




System Life
Cycle

System Testing

Threshold
Analysis

Unit Testing

Walkthrough
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The evolution of a system €£from the initial
identification of an information management
problem through system termination or
replacement.

Testing performed by project staff during
Implementation, following integration testing
and prior to acceptance testing. The completed
system is installed in a simulation of the
production environment and tested to verify that
the system operates correctly in its entirety
and satisfies the functional and data
requirements. (Note: the term "system testing”
is also used to refer generically to all testing
performed by project staff: internal, unit,
integration, and system testing.)

The process of determining the appropriate
review and approval levels for an OSWER system
project.

Testing performed by project staff during
Development, as each system component is
completed, to ensure that it operates correctly.

A . highly-structured meeting to review the
completeness and gquality of selected module(s)
of the system, or of the entire system.,
Walkthroughs are usually conducted by the
project team, often are intended by user
representatives, and may be held at any point in
the system life cycle.
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APPENDIX B: PRODUCTS

This Appendix presents a comprehensive outline of
each system life cycle product (i.e., the material

to be contained in the product by the stage during
which it is completed).
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