Department of Energy
(DOE)

Softwar e Engineering M ethodology

M arch 1996

U.S. DEPARTMENT OF ENERGY

Assistant Secretary for Human Resources and Administration
Office of the Chief Information Officer




TITLE PAGE

Document Name: Department of Energy
Software Engineering Methodology

Publication Date: March 1996

Contract Number: DE-ACO01-95AD34277

Project Number: Task: 26-433-08-7-01
CDSI: 4001

Approval:

Wayne Jones, HR-433

U.S. DEPARTMENT OF ENERGY

Assistant Secretary for Human Resources and Administration
Office of the Chief Information Officer

Date: March 1996
Rev Date:



Acknowledgements

The compilation/development of the Department of Energy Software Engineering Methodology was
performed as part of a continuing effort to improve the quality, performance, and productivity of
Departmental information systems. Many Departmental and contractor personnel were involved in the
development of the document as contributors or reviewers.

The following team of Departmental and contractor personnel served on the Steering Committee for the
project. They generated the philosophical framework for the lifecycle methodology and provided
oversight and guidance during the initial development process.

Paul Barkley Molly Jekel

Brenda Coblentz Wayne Jones

Roger Collins John Kramer

Mark Gordy Kathy McGlaughlin
Cheryle Greenaugh Philip Quarry
William Greiner Richard Tittle

The following individuals were the principal contributors to the document.

Andrew Bicocchi
Kathleen Canal
Denise Miller

Marilyn Morein
Margaret Webber

Credit must also be given to the many reviewers who provided invaluable input and feedback, and made

useful suggestions for improving the content and presentation of information.

Paul Asbury Ron Lauzon
Lewis Bachman Fahy Low

Lorin Beehler Michael Mullan
Carl Brown Pam Pagnotta

Jo Buxton Clif Quinn

Alison Campbell Deborah Reynolds
Ann Heeney Daniel Rupinski
Kim Hunter Toni Russell
Anne Imrie Pat A. Simmons
Gail Kalmyer Sammy Slough
William King Ruth Ann Smith
Milton Kowal ewski Kimberly Wandersee
Robert Kuehne Harry Y ocum

Date: March 1996
Rev Date:

Acknowledgements

Page



Table of Contents

Chapter Page
1.0 INtrodUCLION . . ..o e 1.0-1
1.1 Implementation of Methodology . ........ ... .. 11-1

1.2  Submitting Change ReqUESES . . . . . . .ot 12-1

20 Lifecycle Model . . ... 2.0-1
21 PrOJeCt SIZeS . ..o 2.1-1

2.2 AdaptingtheLifecycle .. ... ... e 2.2-1

2.3 Development Methodologies. . ... 2.31

3.0  Planmning Stage . . ..o 3.0-1
31  AnalyzeUser ENVIFONMENt . . ... ..ot 3.1-1

3.2 DefineProject ODJECHIVES . . . .o o it 3.2-1

3.3  DefiNeProject SCOPE . ..ottt 3.3-1

3.4 Develop High-Level Project Requirements .. ............ ..., 3.4-1

3.5  Establish Communication With Functional Areas .......................... 3.5-1

3.6 Determine Project Feasibility ........... .. .. . 3.6-1

3.6.1 Investigate Software Alternatives . ............ .. ... 3.6-3

3.6.2 Investigate Hardware Alternatives . ........... ... . ... ... ... 3.6-7

3.6.3 Formulate PlatformOptions . ... ... i 3.6-8

3.6.4  Conduct Feasibility Review . ......... ... ... ... ... . ... ... ..... 3.6-9

3.6.5 Conduct Analysisof BenefitsandCosts .. ....................... 3.6-11

3.6.6  Conduct Feasibility Study ........... ... ... .. ... . . ... 3.6-12

3.6.6.1 Anadyzethedternatives............... ... ... . ... .. .. 3.6-14

3.6.6.2 Determinefeasibility recommendations . ................ 3.6-15

3.6.6.3 Developfeasbility study document .................... 3.6-16

3.7 DevelopProject Plan . ........ ... 3.7-1

3.8 Develop Software Quality AssurancePlan ........... ... .. . 3.8-1

3.9  Conduct IN-Stage ASSESSIMENT . . . .t vttt e 3.9-1

3.10 Conduct Planning Stage EXit . .. ...t 3.10-1

4.0 Regquirements Definition Stage . . . ... ..ot 4.0-1
4.1  Develop Software Configuration ManagementPlan . ....................... 4.1-1

4.2  Select Requirements AnalysisMethodology . ........... ... ... ... ... ... ... 4.2-1

4.3 Define Project ReqUIrements . . .. .. ..ot 4.3-1

4.3.1  Define Functional Requirements ...............ciuiiiiinnnan.. 4.3-3

4.3.2  Definelnput and Output Requirements. . . ......... ..., 4.3-5

4.3.3 Define Performance Requirements . .. ... 4.3-6

434  DefineUser Interface Requirements .. .. ...t 4.3-7

435  Define System Interface Requirements . . ... ... ... . L. 4.3-8

4.3.6  Define Communication Requirements . .................couuu.n.. 4.3-9

4.3.7  Define Computer Security and Access Requirements . .............. 4.3-10

4.3.8  Define Backup and Recovery Requirements . .. ................... 4.3-13

439 DefineDataRequirements . ............ i 4.3-16

Date: March 1996 Table of Contents Page
Rev Date: i



Table of Contents

Chapter Page
4.3.10 Define Implementation Requirements. . .............. ... ... 4.3-17

44  Compile Project RequIrements ... ...ttt 4.4-1

44.1  Develop Requirements Traceability Matrix ....................... 4.4-2

442  Develop Software Requirements Specification ..................... 4.4-4

45 Establish Functional Baseline . .......... 45-1

46 DevelopProject TestPlan . ... 4.6-1

46.1 Identify Test Methodologies . . ... 4.6-3

4.6.2 ldentify TeStPhases .. ... .o 4.6-4

4.6.3 |dentify Test Environment Requirements . ........................ 4.6-6

4.7 Develop Acceptance TestPlan ... .. 4.7-1

48 Select Design Methodology .. ... oot 48-1

49 ReviseProject Plan . .. ... .. 49-1

410 Conduct IN-Stage ASSESSMENE . . . . ottt 4.10-1

4.11 Conduct Requirements Definition Stage Exit . ......... ... ... ... ... ..... 411-1

50 Functional DeSign Stage . . . . .o oot i 5.0-1
51 Determine Software SIFUCIUre . . . ... ..ot 51-1

511 ldentify Design Entities . .......... . 5.1-2

5.1.2 Identify Design Dependencies ..., 5.1-4

5.2  Design Content of System Inputsand Outputs . ..., 5.2-1

53 DesignUserinterface . ...t e 5.3-1

531 DesignMenuHierarchy .......... ... ... . 5.3-3

532 DesignDataEntry SCreens .. ... 5.3-5

533 DesignDisplay SCreens . ...t 5.3-6

534 DesignOnlineHep ... 5.3-8

535 DesignSystemMeSSages .. ..o vt 5.3-10

54 Design System Interfaces . ... e 54-1

5.5  Design System Security Controls . ...t 55-1

5.6 BuildLogical Model . ....... ... 5.6-1

57 BulldDataModel . ...... ... 5.7-1

5.8 Develop Functional Design .. ... i 5.8-1

5.8.1 Develop Functional Design Document . ................c.ouiue.... 5.8-2

5.8.2  Conduct Functional DesignReview . ............. ... i, 5.8-3

5.9 Initiate Procurement of Hardwareand Software . ........... ... .. .. ........ 5.9-1

510 ReviseProject Plan . ... ... 5.10-1

511 Conduct IN-Stage ASSESSMENT . . . . vttt 5.11-1

5.12 Conduct Functional Design Stage Exit ........... ... ... .. . . ... 5.12-1

Date: March 1996 Table of Contents Page
Rev Date: iv



Table of Contents

Chapter Page
6.0 SysStem DeSigN Stage . . . . .t 6.0-1
6.1  Select System Architecture .. ... 6.1-1

6.1.1  Evauate System Architecture Alternatives . . ...................... 6.1-2

6.1.2  Recommend System Architecture . .. ......... ... .. 6.1-5

6.2  Design Specifications for SoftwareModules . ... ......... ... ... ... .. 6.2-1

6.3 Design Physical Model and DataBase Structure .. ............ ..o .. 6.3-1

6.4 Developlintegration TestPlan . ... 6.4-1

6.5 DevelopSystemTestPlan ... ... . 6.5-1

6.6 DevelopConversion Plan ... ... ..o 6.6-1

6.7 Develop SysStem DesigN . ...t 6.7-1

6.7.1  Develop SystemDesignDocument . . ... 6.7-2

6.7.2  Conduct Critical DesignReview . ............. .. 6.7-3

6.8 Develop Program Specifications . . ...t 6.8-1

6.9 Define Programming Standards . ............. ... 6.9-1

6.10 ReviseProject Plan .. ... .. 6.10-1

6.11 Conduct IN-Stage ASSESSMENT . . . . .o ottt 6.11-1

6.12 Conduct System Design Stage Exit . ... 6.12-1

7.0  Programming Stage . . . ..ot 7.0-1
7.1 Develop AcquisitionPlan . ......... ... 7.1-1

7.2 Developlnstalation Plan ... ...... . ... 7.2-1

7.3  Establish Programming Environment . .............. . ... i, 7.3.1

T4  WIHE PrOgramS . . . .ot et e e 7.4-1

7.5  Conduct Unit TeStING ... ..ot e e e 751

7.6  Establish Development Baselines . ........... ... 7.6-1

7.7  Plan Trangition to Operational Status . . ..., 7.7-1

7.8  Generate Operating Documentation . ............. ..o uiieiieniennennn.. 7.8-1

7.81 ProduceUsarsManual ............... it 7.8-3

7.8.2  Produce Programmers ReferenceManual . ........................ 7.8-5

7.9 Develop Traning Program .. ...t e 7.9-1

710 ReviseProject Plan .. ... o 7.10-1

7.11 Conduct IN-Stage ASSESSIMENT . . . ..t i et 7.11-1

7.12  Conduct Programming Stage EXit . .......... ... . 7.12-1

8.0 Softwarelntegrationand TestingStage ...........c.o i 8.0-1
8.1 Conduct Integration TEStING . .. ... oottt 8.1-1

82 Conduct SySteM TeSHING . . . . oot e 8.2-1

8.3 Initiale ACCEPtAaNCE PIOCESS . . . . . oot 8.3-1

84  Conduct Acceptance Test Team Training . .............uuiiiinenenennan.. 8.4-1

85 ReviseProject Plan . ... ... 8.5-1

8.6 Conduct IN-Stage ASSESSIMENT . . . . oottt 8.6-1

8.7  Conduct Software Integration and Testing Stage Exit ... .................... 8.7-1

9.0 Installationand Acceptance Stage .. ... ... 9.0-1
Date: March 1996 Table of Contents Page
Rev Date: \Y



Table of Contents

Chapter Page
9.1 Peaforminstalation ACtiVItieS .. ... 9.1-1
9.2 ConductInstallation TESIS . .. ... oot 9.2-1
9.3  Conduct User TraiNiNg ... ..ouu ittt i e e e i e 9.3-1
9.4  Conduct ACCEPLANCE TESE . ..ottt i 9.4-1
9.5 Conclude ACCEptanCe ProCESS . . . . . oottt 9.5-1
9.6 Trangitionto Operational Status . ...........c. i 9.6-1
9.7 ReviseProject Plan .. ... ... 9.7-1
0.8  Conduct IN-Stage ASSESSIMENT . . . ..t vttt e 9.8-1
9.9 Conduct Installation and Acceptance Stage Exit . .......... ... ... ... ... ... 9.9-1

10.0 SOftware MaiNtenanCe . . . ... .. vttt e e e e e 10.0-1
10.1 Problem/Modification IdentificationStage ... ........... ... ... .. 10.1-1
10.2  ANAlYSIS Sta0E . ..ot 10.2-1
10.3 DESIgN StA0E - . . o v it et e e 10.3-1
10.4  Programming Sta0E . .. ..o ittt e 10.4-1
105 System Test Stage . . . . oo oo e 10.5-1
10.6  ACCEPIANCE Stag . . . o ottt 10.6-1
10.7 DEIVErY Stage . ..ot e 10.7-1

Appendix

A Glossary

B List of Abbreviations

C Conducting Structured Walkthroughs

D In-Stage Assessment Process Guide

E Stage Exit Process Guide

F Computer System Retirement Guidelines

G Site-Specific Information Systems Environment

Date: March 1996 Table of Contents Page

Rev Date: vi



