ELECTRONIC RECORDS ARCHIVES

REQUIREMENTSMANAGEMENT PLAN
(RQM)

(TOMP VERSION 2.0, TASK 4.3.10)

for the

NATIONAL ARCHIVESAND
RECORDSADMINISTRATION

ELECTRONIC RECORDSARCHIVES
PROGRAM MANAGEMENT OFFICE

(NARA ERA PMO)

Final
August 27, 2003

Prepared by:

| ntegrated Computer Engineering (1 CE)
A Subsidiary of
American Systems Corporation (ASC)

Contract Number: GS-35F-0673K
Delivery Order Number: NAMA-01-F-0031/03-033



Electronic Records Archive (ERA) Requirements Management Plan (RQM)

ERA Program Management Office (ERA PMO)
FINAL

ERA REQUIREMENTSMANAGEMENT PLAN (RQM)

Signatur e Page

Program Director,

I recommend approval of the Requirements Management Plan (RQM).

Approved,

Dyung Le, Date
ERA Program

Approved,

Kenneth Thibodeau, Date

ERA Program Director

08/27/03 i

ERA.DC.RQM.2.1.doc

¢ National Archivesand Records Administration ¢



Electronic Records Archive (ERA)

Requirements Management Plan (RQM)

ERA Program Management Office (ERA PMO)

Document Title: Requirements Management Plan (RQM)

FINAL

Document Change Control Sheet

Date Filename/version # Author Revision Description

2/15/02 ERA.DC.RQM.1.0.DOC | Jon Valett Baseline RQM

8/05/03 ERA.DC.RQM.2.0.DOC | Chris Parr See ERA Documentation Comment
Review Form for RQM.

8/27/03 ERA.DC.RQM.2.1.DOC | ChrisParr Changes in response to Kenneth
Thibodeau’ s | etter entitled “ERA
Requirements Management Plan,
F0031/03/020", dated 8/15/03, to Daniel
Jansen

08/27/03 i ERA.DC.RQM.2.1.doc

¢ National Archivesand Records Administration ¢




Electronic Records Archive (ERA) Requirements Management Plan (RQM)
ERA Program Management Office (ERA PMO)

FINAL
TABLE OF CONTENTS

SIGNATURE PAGE ... oottt ettt st e e te e st e e st e e s teesate e sabeeeaeeesabeesbeeesaee e sbeesabeesateesaseesseeesaeeenseeas i
DOCUMENT CHANGE CONTROL SHEET ..ottt ettt e srae e sne e st e s ne e st esneeenre s i
1.0 N IO T 10 L 1 N 1
1.1 PURPOSE ...ttt et e e e et e e e e aee e e e eaae e e e e teeeeeaaseeeseaseeeeabeeeeeanteeeeaaneeeeatreeeaanteeeeanneeas 1
1.2 ERA PROGRAM OVERVIEW ....uviiiieeiuteeiteestteesiseessteesiseesssessaseesssessssessssessssessssessnsessssessssessssessssessnsessssessnsess 1
13 ALCRONY MS. ..ot etiieitteeetee e ittt e sttt e stteesaeeesteeeaaeesateeeaseeeateeeaseesseseaseeesseseseestasenseeenteseseeenteeeneeenteeeseesntaeenseesnts 1
14 L ] L0 = S 2
O TS = 1416 F= 0 5 0o [N TU 0 5 11 T 2

O 7N Y (@ N B Lo Te18 (g1 = g 1= L1 o R 3

2.0 REQUIREMENTSMANAGEMENT ORGANIZATION AND RESPONSIBILITIES........ccccoveeevueene 3
2.1 REQUIREMENTS OFFICER......ccuttieeiitteeeeeteeeeeteeeeeetteeeeaseeesaaeeeaaassesaaassesesasseeeaasseaeaassesasassseesasseasaansesesansnnns 3
22 CONFIGURATION MANAGEMENT (CIM) SPECIALIST ...ttt ettt sttt sttt sb et 4
2.3 DEVELOPMENT CONTRACTOR ..eeiiiittiieeeteeeeiiteeeeaitteeeeaseeesassesasaassesaaassesesassessaassessaassesesassseessassessanssesesasens 4
24 ENGINEERING REVIEW BOARD (ERB) ......ccuiitiiiicticieieie sttt sttt st ena et st sre st snesreeneenaenes 4
25 CONFIGURATION CONTROL BOARD (CCB)......ocuieiicuieieiiesie e stesie et eeesee e st te e sreese e eaesaestesbesnestesnnenseneens 4
2.6 USERS/SUBJECT MATTER EXPERTS (SIMES) .....uiiiiciiciciesieite ettt st se et st pa e nes 4
2.7 QUALITY MANAGEMENT (QM) TEAM .eeiueiiestesies e st st e ete e te et eaesaestestesnesneeneesaenaensessesnessesnnensenenns 5
2.8 INDEPENDENT VERIFICATION AND VALIDATION (IV&V) TEAM...ocviieee et sae e 5
29 I @ o = 3 () 5
2.10 TRAINING .o ctteeecttee e e ettt e e ettt e e et ee e e etbeeesetaeeeeaaseeeaasbeeeeabsee e e sseeeeasseeesansseeeaassesesassseesansseeeeastesesasseeessnsseeaans 5
3.0 REQUIREMENTS DOCUMENTATION ...ttt ettt este e s steesaesae e e sneesse e teensesnaesneesseensenn 5
4.0 ERA PHASED APPROACH ...ttt ettt et e et e s te e e te e s sbeesbe s e aaaeebe s s aaeesnbeessseeenneeesanennnes 5
5.0 CONCEPT EXPLORATION PHASE REQUIREMENTS MANAGEMENT ....ccoooviieiieecee e, 6
51 CONCEPT EXPLORATION PHASE REQUIREMENTS DEVELOPMENT PROCESS.........cccoitiviieei e ectirieee e seiines 6
511 ViSiON DEVEIOPMENL ....eectiieeieie sttt sttt e e sttt aeesa e e e e s te st e sbesaeeteenaensensensenteseentesaeeneeneenen 6

512 Concept of Operations DEVEIOPMENL ........cceiiiiiiiiiceeeeee e sa et s re st e sresre e eaeeneenen 6

5.1.3  Concept Exploration Phase Requirements Devel opment ACLIVItIES.........cccevevevenievesieve e 7

52 CONCEPT EXPLORATION PHASE REQUIREMENTS DEVELOPMENT CYCLES ...veiiiitvieeceteeeceereeeevveeeeeveee e 9
521 Level 0 Requirements Development ItEration ...........cceereiniree st e 9

522  Level 1 Requirements Development ITEration ... e 10

523 Requirements ReEfiNEMENt ITEratioN ..o e 10

53 CONCEPT EXPLORATION PHASE REQUIREMENTS TRACEABILITY AND ALLOCATION ....eeeeiiiieeeieeeeeeiveennn. 10
6.0 CONCEPT DEVELOPMENT PHASE REQUIREMENTS MANAGEMENT ....cocooiiiereeceee e 10
6.1 PrOVIDE BASELINED REQUIREMENTS TO DEVELOPMENT CONTRACTORS......ccctitiieeeieiiirirreeeesesssssseeesas 11
6.2 CONTRACTOR REQUIREMENT ANALY SIS ... itttttiiiieiiiiiitreiieesssisstseeeesssssssbssseesssesssssssessssssssssssssessssssssssens 11
6.21  ReqUIremMentS QUESHIONS. ........ciuiruireeieie ettt sttt sttt e bbbt bt ebeese et et e se e beseeebesbesbesbesneenneeens 11

6.22  Technical EXChange MEEHINGS. ......ceieetirieeeeereeseste e ste st st e e e e sae e aesrestesaesre s e eseesaesaeteseessesneensenenns 12

6.3 SYSTEM REQUIREMENTS REVIEW (SRR) ...cuttiiiitiiieieiesii e ste st st ssee e e ste e stessesseeeesessessessesssssessesssenes 12
6.4 ERA PMO REVIEWS REQUIREMENTS AND PROVIDES FEEDBACK ......vvvviitiieeietteeeeeteeeeesreeesevveesesveeesennes 13
6.5 DEVELOPMENT CONTRACTORS PRODUCE SYSTEM DESIGN DOCUMENTS....ccciivieeeeteeeeeireeeeeteeeeeevreee e 13
6.6 SYSTEM DESIGN REVIEWS (SDRS) ...ttt e bbb e 13
6.7 DEVELOPMENT CONTRACTOR SELECTED .....uuvieeiitieeeeeiteeeeeitseeesasseeesaseeesassssessassesssassesesssssesssassesssssesessnnes 13
6.8 NEW REQUIREMENTS BASELINE ..uvtiiiiiiiiitiitiiie e e iseitbtteie s s s s ssaabbessesssssaabbesssasssssabasssesssessssbasssesssessssbsnssessss 13
08/27/03 i ERA.DC.RQM.2.1.doc

¢ National Archivesand Records Administration ¢



Electronic Records Archive (ERA) Requirements Management Plan (RQM)
ERA Program Management Office (ERA PMO)

FINAL

7.0 INITIAL PRODUCTION PHASE REQUIREMENTS MANAGEMENT ...cccviiiiieee e 14
71 INCREMENT REQUIREMENTS MANAGEMENT ....uuttttiiieeiiiiitirteeteeeiesitsrseesesssesssasseesesssessssssesesssssssssssssesssennns 14
7.2 RELEASE REQUIREMENTS IMANAGEMENT ..vvviitiiiiieitttteeteeeseeiastreeeeessessssssesesessesssstssssesssesssssssssesssessssssssesss 14
7.21  Allocate Baselined RequUIrementSto REIEASE ........ccvcvieeeieiieie et 15

722  Analysis Of REIEASE REQUITEMENES. ..ottt st 15

7.2.3  Decomposition/Development of Release ReQUIrEMENES ........covviriirinennsere e 15

7.2.4  Produce System Requirements Specification (SyRS) for the Release........ccoccevivecnincinenccc e 15

725  System Requirements Review (SRR) fOr REIEASE. .......ccevriieirieree e 16

726  Release Change CONIOl....... ..ottt sttt b et b et b et sb et s 16

7.3 INITIAL PRODUCTION PHASE STATUS REPORTING ... .uvtiiiiuiiieeeitieeeeeteeeeeneeesetreesessseeesesneeessssessannsesesannens 17
8.0 CHANGE CONTROL ..ottt ettt s e st st e st e s s te e sate s satessstessabessntessabeesasessabesansessntessnreean 17
9.0 REQUIREMENTS MANAGEMENT PROCESSREVIEWS. ...ttt 17
9.1 MANAGEMENT REVIEW ....uutieitieeitee ittt eseeestteesteeesteeesseesssseesssesssssessssessssssssssssssessesssssessssssssesssssssssesssessnees 17
9.2 REQUIREMENTS MANAGEMENT QM REVIEW ....ccittiiiiieitieesieeestteeseeestteesaeeessaeesaeeessseesasesssseesssesssssesssesssns 17
9.3 LYY I 18
10.0 REQUIREMENTSACCEPTANCE CRITERIA ...ttt 18
11.0 RESOURCES FOR REQUIREMENTSMANAGEMENT ..ottt 18
12.0 TOOLSFOR REQUIREMENTS MANAGEMENT ...oooiie ettt 18
13.0 PLAN MAINTENANG E ...ttt e st e st e st e e te e s be e s ae e sate e eaneesateesnseesseeesnneesnsaeensensnns 19
APPENDIX A —REQUIREMENTS QUESTION FORM (RQF) ...ooiiiiiere e seeste et A-1

LIST OF FIGURES

Figure 5-1: Concept Exploration Phase Requirements Development High-Level Steps................ 6
Figure 6-1: Concept Development Requirements Management ProCess...........ccoevvrenenenenenne 11
Figure 7-1: Incremental Development MethodolOgy ..........ceeveeiiieiie i 14
Figure 7-2: Release Requirements Management PrOCESS...........covvvieiininenieeesie s 15

LIST OF TABLES

LK o) L= o A o 1Y 0 T SRS 2

08/27/03 v ERA.DC.RQM.2.1.doc

¢ National Archivesand Records Administration ¢



Electronic Records Archive (ERA) Requirements Management Plan (RQM)
ERA Program Management Office (ERA PMO)

FINAL
Requirements M anagement Plan (RQM)

1.0 Introduction

This Requirements Management Plan (RQM) appliesto all requirements for the Electronic
Records Archives (ERA). It defines the roles and responsibilities of the Requirements
Management process, the process for developing and managing the requirements, the schedules
and dependencies, and the tools and resources needed to do the job. The guidelines, rules, and
procedures defined in this plan must be adhered to by the people involved with devel oping and
managing the requirements for ERA.

11 Purpose

The purpose of this document is to outline all Requirements Management activities for the ERA
Program. It describes the functions, responsibilities, and procedures for Requirements
Management within the ERA. This plan coversall requirements work within ERA beginning
with the development of the ERA Vision, progressing through the devel opment and management
of the ERA requirements, and ending with Operations and Support for the system.

1.2 ERA Program Overview

ERA will be acomprehensive, systematic, and dynamic means for preserving virtually any kind
of electronic record, free from dependence on any specific hardware or software. The ERA,
when operational, will make it easy for the National Archives and Records Administration
(NARA) customersto find records they want and easy for NARA to deliver those recordsin
formats suited to customers needs.

1.3  Acronyms

Table 1-1, Acronym List, contains alist of acronyms used in this document.

ACRONYM DEFINITION

AS Acquisition Strategy

CAR Committee on Archival Requirements

CCB Configuration Control Board

CM Configuration Management

CMM Capability Maturity Model

CMP Configuration Management Plan

ConOps Concept of Operations

COR Contracting Officer Representative

ELC ERA Life Cycle

ERA Electronic Records Archives

ERB Engineering Review Board

IPT Integrated Product Team

V&V Independent Verification and Validation
08/27/03 Page 1 ERA.DC.RQM.2.1.doc

¢ National Archivesand Records Administration ¢



Electronic Records Archive (ERA) Requirements Management Plan (RQM)

ERA Program Management Office (ERA PMO)

FINAL
ACRONYM DEFINITION
MNS Mission Needs Statement
MP Metrics Plan
NARA National Archives and Records Administration
PD Program Director
PMO Program Management Office
PMP Program Management Plan
QM Quality Management
QMP Quality Management Plan
RD Requirements Document
RFP Request for Proposal
RKM Risk Management Plan
RO Risk Officer
RQF Requirements Question Form
RQG Requirements Management Guidance
RQM Requirements Management Plan
RR Requirements Review
SDD System Design Document
SDR System Design Review
SME Subject Matter Expert
SRR System Requirements Review
SYRS System Requirements Specification
TEP Technical Review Plan
TRA Training Needs Assessment
TRP PMO Training Plan

14 References

Table 1-1: Acronym List

The standards, guidelines, and documentation used to devel op the RQM are described in the

sections that follow.

141 Standardsand Guidelines

The standards and guidelines used in preparation of this document are listed below.

* |EEE/EIA 12207.0 Standard for Information Technology - Software life cycle
processes — Life cycle data

* |EEE Std 1233 - 1998, |[EEE Guide for Developing System Requirements
Specifications

» SEI Software Acquisition Capability Maturity Model (CMM), Version 1.02, April,

1999

08/27/03
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1.4.2 ERA PMO Documentation

The following ERA Program Management Office (PMO) documentation was used to support the
generation of this document.

* Project Management Plan (PMP), Version 1.2

» Configuration Management Plan (CMP), Version 1.5
* Requirements Management Guidance (RQG), Version 1.0
 PMO Training Plan (TRP), Version 1.0

* Training Needs Assessment (TRA), Version 2.0

» Technical Review Process (TEP), Version 1.0

e Quality Management Plan (QMP), Version 2.1

* MetricsPlan (MP), Version 2.0

* Risk Management Plan (RKM), Version 1.0

* Acquisition Strategy (AS), Version 2.1

* ERA LifeCycle(ELC), Version 1.0

20 Requirements Management Organization and Responsibilities

The ultimate responsibility for Requirements Management within ERA rests with the Program
Director (PD). The PD may delegate the day-to-day responsibilities for requirements
management to a Requirements Officer. The principal rolesin Requirements Management are:

* Requirements Officer,

» Configuration Management (CM) Specialist,

* Development Contractor,

* Engineering Review Board (ERB),

» Configuration Control Board (CCB),

» Usersd/Subject Matter Experts (SMES),

* Quality Management (QM) Team,

* Independent Verification and Validation Team, and
* Risk Officer (RO).

2.1  Requirements Officer

The Requirements Officer is responsible for ensuring that Requirements Management activities
are carried out as described in this plan. The Requirements Officer isresponsible for the
maintenance and implementation of this plan. The Requirements Officer also isresponsible for
all requirements related issues, recommendations, and the continuing assurance that the
requirements are fulfilled. The Requirements Officer is responsible for ensuring that all
requirements questions receive atimely response. The Requirements Officer selected for ERA
has the experience and expertise necessary to perform the Requirements Management task as
described in thisplan. The Requirements Officer will interact with the Independent Verification
and Validation (1V&V) Team in requirements related activities as directed by the Program
Director and as specified in the IV&V Plan (currently under development).

08/27/03 Page 3 ERA.DC.RQM.2.1.doc
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2.2  Configuration Management (CM) Specialist

The CM Specialist is responsible for maintaining all controlled versions of the requirements
according to the procedures in the ERA Configuration Management Plan (CMP).

2.3  Development Contractor

The development contractor will be responsible for further derivation and decomposition of
requirements after the contract is awarded. Based on the requirements that are delivered to the
development contractor by the ERA PMO, the development contractor will further refine the
requirements to specify the functional, data, and system requirements. The development
contractor will then prepare and deliver the final requirements in the form of a System
Requirements Specification (SyRS) for the system, and will lead a System Requirements Review
(SRR) for the functional requirements. As part of the SRR, the development contractor will be
responsible for ensuring traceability to the higher level requirements, adhering to the standards
defined in this plan, and allocating requirements to hardware, software, operations, and other
system components.

The devel opment contractor may use the requirements question process (as defined in this
document) to submit written questions to the ERA PMO, to gain clarity and understanding of the
requirements. The development contractor will use the CM process to request requirements
changes that are coordinated with the Engineering Review Board (ERB).

24  Engineering Review Board (ERB)

The ERB will perform itsrole in relation to requirements changes in the manner defined in the
CMP. The mission of the ERB is to conduct atechnical evaluation on all Problem Reports
(Action Items), Requirements and Change Proposal's, suggesting additions, modifications or
revisionsto the ERA program baselines and/or supporting products before work is authorized
and initiated.

25  Configuration Control Board (CCB)

The CCB performsitsrole in relation to requirements changes in the manner defined in the
CMP. The ERA CCB isresponsible for all changes made to Functional, Allocated, Product, and
Production baselines.

26  UserdSubject Matter Experts (SMES)

Users and SMEs provide input to the requirements definition process through participation in
Integrated Product Teams (IPTs), user conferences, and other requirements gathering activities.
As such, users and SMEs are crucia to the requirements gathering process. Users and SMEs
generally define business needs due to their expertise in business processes, whereas the ERA
PMO trandlates and defines the performance and technical requirements. Usersand SMEs
ultimately validate and verify al requirements for the ERA program. Users and SMEs may also
propose changes to the requirements in the manner described in the CMP.

08/27/03 Page 4 ERA.DC.RQM.2.1.doc
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2.7  Quality Management (QM) Team

The QM Team audits the requirements in the manner defined in the ERA Quality Management
Plan (QMP). QM will assist in determining evaluation criteriafor requirements and test
specifications, evaluate requirements against evaluation criteria, ensure process improvements
are implemented and documented, participate in the CCB, and ensure that personnel participate
and agree to the alocation of requirements.

2.8  Independent Verification and Validation (IV&V) Team

The IV&V Team will perform requirements-related verification and validation activities as
specified by the Program Director and the IV&V Plan (currently under devel opment).

29  Risk Officer (RO)

Throughout the requirements development and management process, risks must be identified and
managed as defined in the ERA Risk Management Plan (RKM). Requirements-related risks must
be reported to the ERA RO.

210 Training

Individualsfilling any of the above roles receive training pertinent to that role as specified in the
ERA Training Needs Assessment (TRA) and the PMO Training Plan (TRP).

3.0 Requirements Documentation
All requirements are documented in the ERA Requirements Document (RD).
40 ERA Phased Approach

The ERA system will be developed using a phased approach. Each phase, “Needs Definition,”
“Concept Exploration,” “Concept Development and Initial Production,” and “Operations and
Maintenance” requires different Requirements Management strategies. Details on the purpose
and application of the phases may be found in the ERA Acquisition Strategy (AS) document. The
RD addresses the phases only to the extent that they impact the way requirements are managed
during each phase.

For the purposes of this document, the “Concept Development and Initial Production” phase has
been separated into a* Concept Development” phase and an “Initial Production” phase, because
requirements are managed differently during “ Concept Development” than “Initial Production.”
The “Needs Definition” phase has been combined into the “ Concept Exploration” phase because
the requirements activities are the same.

During each phase of ERA, the Development Contractor should consider the ERA PMO its
customer. The Development Contractor should address all requirements-related comments,
guestions, issues, etc. to the ERA PMO. The Development Contractor should not directly
contact NARA personnel, ERA users or stakeholders, or others involved with the ERA project
without first clearing such contact with the ERA PMO.

08/27/03 Page 5 ERA.DC.RQM.2.1.doc
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50  Concept Exploration Phase Requirements M anagement

Concept Exploration Phase Requirements Management involves the elicitation and devel opment
of requirementsto alevel of detail necessary for use by development contractors as the basis to
bid on the RFP.

51  Concept Exploration Phase Requirements Development Process

Figure 5-1, Concept Exploration Phase Requirements Development High-L evel Steps,
shows the high-level steps for the concept exploration phase requirements devel opment.

Additional
Vision M ission Concept (Concept of Requirements | Initial Use Case Requirements Requirements
Develop- P Development - » Integrated —p Develop- - | Document
ment Needs Operations Product Teams Require- ment Reflned
Statement Document ments Requirements

Figure 5-1: Concept Exploration Phase Requirements Development High-L evel Steps

5.1.1 Vision Development

Vision development is the process of developing a consensus view of the scope of the ERA
program. Thisvision coversthe overall objectives and mission for the system. Thisisthe
highest-level requirements-related document, stating the goal and purpose of the system in high-
level terms that meet the needs and goals of the agency. This process for ERA concluded with
an approved vision statement.

The vision for the ERA was developed using atwo-track approach. On the first track, a draft
vision statement was devel oped based on the current understanding of the system by the ERA
PMO. Thisvision statement was used for both the initial concept development and as input to the
second track of vision development. In parallel, the second track of vision development was
conducted by the senior NARA leadership team, to refine the draft vision and to create “buy-in”
for the ERA program. Thefinal vision statement was approved by the Archivist of the United
States.

5.1.2 Concept of Operations Development

The ERA Concept of Operations (ConOps) document was one of the products of the concept
exploration phase. A concept development IPT created the ConOps document. The ConOps
describes the system characteristics from a user’ s viewpoint. It communicates the system
characteristics to the user(s), buyer(s), and developer(s). It provides the high-level view of what
the system will do and how users will interact with it. Inputs to its development were the vision
statement, as well as other relevant documents, such as the ERA Mission Needs Statement
(MNS), which was prepared as part of the PMO’ s acquisition strategy planning process. The
ConOps document will be updated as necessary.
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5.1.3 Concept Exploration Phase Requirements Development Activities

Concept exploration phase requirements development is arepetitive activity. A seriesof stepsis
performed to elicit theinitial set of requirements. Subsequent cycles through the same set of
steps are used to continue to refine the requirements to the point necessary for inclusion with the
RFP.

The following steps constitute a compl ete cycle through the requirements development cycle:

* Preparefor cycle,

* Elicit requirements,

* Analyze requirements,

* Formalize requirements, and

* Validate and Verify requirements.

5131 Preparefor Cycle

In preparation for each cycle of requirements evolution, the following steps are taken.

» Definethegoal of the cycle — The acceptance criteriafor each cycleisidentified. For
example, the criteriafor acycle may be to map each requirement to a specific
business need or goal. That is, every requirement should be traceable to a statement
in the MNS or to an objective from the NARA Strategic Plan.

» Definethe gathering technique for the cycle — The technique for gathering or
refining requirementsis defined for each cycle. Techniques included brainstorming
using IPTsfor Level 0 and Level 1 requirements, creation and decomposition of use
cases, Object Oriented Analysis, user conferences, interviews, and questionnaires for
the requirements refinement effort.

» ldentify stakeholder g/participants — The key stakeholders are identified for each
cycle of requirements gathering. Thisincludes identifying participantsin the
elicitation activity. Participants are selected based on their knowledge of overall or
specific areas of ERA’s business, ability to commit the time required to attend the
IPT meetings, and ability to contribute towards fulfillment of the goal of the activity.
Stakeholders meeting these criteria are selected from the offices within NARA for
IPT participation. Selected participants will receive training as explained in the ERA
TRP.

5.1.3.2 Elicit Requirements

The requirements are gathered or refined using the technique defined during the “ prepare”
activity (see Section 5.1.3.1 above). The output of this activity isaset of candidate
requirements, or candidate requirements refinements.
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5.1.3.3 Analyze Requirements

The candidate requirements are analyzed to form informal requirements. Requirements are made
consistent in level and detail. Conflicts (e.g., duplicates, inconsistencies) between requirements
areresolved. Aninitial mapping between levels of requirementsis performed. The output of
this phase is a new set of requirements, and/or refinements to the existing requirements.

5.1.3.4 Formalize Requirements

Requirements are phrased in “formal” requirements terminology and format (“ The system
snal...”). Requirements are placed in the RequisitePro Requirements Management tool.
Traceability matrices are defined or updated. The RD is either created (first cycle) or updated
(subsequent cycles).

5.1.35 Verify and Validate Requirements

The RD is verified and validated by the stakeholders, (the IPT members, or the Committee on
Archival Requirements (CAR) plus SMES) viareview or interview, to ensure that it meets the
goal that was defined for the cycle. If the RD is acceptable to the stakeholders, the document is
placed under configuration control.

At the conclusion of verification and validation, either another requirements development
process cycle beginsto further refine the RD, or the document goes into a Requirements Review
(RR). The RD isready for RR when the RD is determined by NARA and the ERA PMO to be
complete and ready for formal review, as discussed in Section 5.1.3.6.

5.1.3.6 Concept Exploration Phase Requirements Review

When NARA and the ERA PMO believe the requirements have reached the appropriate level for
inclusion with the ERA Request for Proposal (RFP), the following additional activities are
performed in preparation for RR.

* Prioritizerequirements— The ERA PMO allocates requirements to ERA
increments, and prioritizes requirements within increments following the objectives,
guidelines, and program priorities established by the CAR. Prioritization will take the
form of assigning requirements to categories such as“Must Have,” “Needed,” and
“Desirable.” “Must Have” requirements are defined as requirements that if not met
will result in delay of the project. “Needed” requirements are defined as those
requirements that require a very strong reason for not being met. “Desirable’
requirements are defined as those requirements that if they are not met are open to
negotiation.

» Assessrelativerisk of therequirements— Failure to meet certain requirements will
have a greater impact on the project than failure to meet other requirements. The
relative risk involved with failure to meet each requirement must be ascertained. The
process by which these risks are assessed will be defined in alater version of this
document.
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When prioritization and risk assessment have been completed, the RD undergoes a RR, as
detailed in the ERA Technical Review Process (TEP). The purpose of the RR is to ascertain the
adequacy of the requirements in defining the proposed characteristics and functionality of the
ERA system for inclusion in the RFP. The requirements will be evaluated according to the
criteriadescribed in Section 10.0, Requirements Acceptance Criteria.

At the conclusion of the RR, the RD must be approved by the Milestone Decision Authority
(MDA), the Archivist of the United States, as defined in the Acquisition Strategy (AS) document.

5.1.3.7 Concept Exploration Phase Requirements Baseline

A baseline describes the functional and performance requirements and design constraints of the
ERA asawhole entity. It iscomprised of an approved requirements set under configuration
control, describing a system specification that defines system functional and performance
requirements, high-level system interface requirements, system technical constraints, and the
gualification provisions required to verify achievement of each requirement.

The functional baseline resulting from the concept exploration phase is defined as the last
iteration of concept exploration requirements definition. This functional baseline will be used
for the RFP. Subsequent functional baselines will be established at each production and product
release of the system as defined in the CMP, and in this plan.

5.2  Concept Exploration Phase Requirements Development Cycles

Milestones for concept exploration requirements activities are provided in the ERA Program
Management Plan (PMP). The following sections provide approaches for requirements
development used during the execution of this plan. Modifications to these approaches can be
made if needed during the “Prepare for Cycle” activity for each development cycle (see Section
5.1.3 for adiscussion of the cyclical approach used in concept exploration).

The Concept Exploration Requirements Development process consists of three iterations of
requirements development, defined as follows:

* Level 0 Requirements Development Iteration,
* Level 1 Requirements Development Iteration, and
* Requirements Refinement Iteration.

521 Level 0Requirements Development Iteration

The Level O (first iteration) requirements elicitation was based on the input of the members of
the requirements | PT, aswell as review of available documents and interviews with senior
NARA staff. Thisinitial set of business level requirements was used as a basis for additional
brainstorming sessions to create the candidate requirements. The Requirements Officer (and
staff) performed the analysis and formalization steps, and verification and validation was done
by the requirements IPT. The result was the first iteration of the RD.
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522 Level 1Requirements Development Iteration

The Level 1 (second iteration) requirements elicitation was accomplished by a combination of
brainstorming and review of materials from the Level 0 phase. It was performed by a
requirements | PT, and involved users of the system and SMEs. The Requirements Officer (and
staff), working in concert with the IPT, completed the analysis and formalization steps, and the
verification and validation were done by the requirements IPT. The result was the second
iteration of the RD.

5.2.3 Requirements Refinement Iteration

Requirements refinement (final iteration) was done by refining the Level 1 Requirements based
on the creation of use cases to further explore the existing requirements and derive new
requirements. The ERA PMO staff created the use cases, which were presented to a group
composed of members of the CAR plus additional SMEs, for analysis, comment, and validation.
The CAR plus SMES' comments on the use cases were then used to refine the requirements, or
create new requirements. Comments from industry vendors elicited from a Request for
Comment release of the RD were also reviewed and considered. The Requirements Officer (and
staff) will complete the analysis and formalization steps, and the verification and validation will
be done by the CAR plus SMEs. The result will be the final iteration of the RD.

5.3  Concept Exploration Phase Requirements Traceability and Allocation

Prior to formal baselining of requirements and issue of the RFP, requirements traceability
consists of:

» Traceability between the NARA Strategic Goals and the high level requirements,

» Traceability between use cases and the high level requirements, and

» Traceability between high level “parent” requirements and their lower level “children”
requirements.

The requirements activities during the Concept Exploration phase consist of requirements
elicitation, and therefore the requirements are expected to be fluid and changeable. Since IPTs
and use cases are the sources for the vast majority of Concept Exploration phase requirements,
there is not asingle identifiable source to which requirements can be traced, making
requirements traceability-to-source (the ability to trace a requirement from its inception, through
all subsequent changes and iterations, to its current form) impractical. Traceability of high-level
requirements to the NARA Strategic Goalsis maintained. Requirements are subject to
documented CM procedures throughout Concept Exploration.

6.0  Concept Development Phase Requirements M anagement

NARA will award contracts to two Development Contractors, which will independently analyze
and decompose the requirements presented to them by the ERA PMO. Each Development
Contractor will produce a system design, containing their decomposed requirements. NARA
will review the contractors designs, and select one contractor to develop the ERA system. For
information on the selection process, see the AS
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Figure 6-1, Concept Development Requirements M anagement Process, illustrates the steps
in the Concept Development phase Requirements Management process. See the TEP for
additional information on the System Requirements Review (SRR) and System Design Review
(SDR).

Periodic Technical Exchange Development
meetings with NARA during Contractors produce
requirements analysis System Design
A A A A Documents (SDDs)
A% A% A% A%
NARA / A Winning
rovides Development Development
gasd ined Contractors ;yezjﬂqem ents %/;tien; (r;omi : aeﬁ grr]t SS
requirements | Andlyze P Reviews . Revi e%vs Bg Equ th
to requirements & (SRRs) Pty ecome the
development produce SyRSs S new ERA
contractors \| i , recg)t;l;:r_nents
NARA reviews : Jine
requirements fromthe
SyRSs and provides
feedback to devel opment

contractors

Figure 6-1: Concept Development Requirements M anagement Process

6.1  ProvideBaselined Requirementsto Development Contractors

ERA PMO provides baselined requirements to the Devel opment Contractors for use as a basis
for the contractors' requirements decomposition and design efforts.

6.2  Contractor Requirement Analysis

The requirements provided to the Devel opment Contractors by ERA PMO are further
decomposed and refined by the contractors to the level needed for ERA system design and
implementation. The Development Contractors each determine the methodology they use to
perform this decomposition. Each Development Contractorsis responsible for delivering the
results of their system requirements analysis in the form of a System Requirements Specification
(SYRS) in aformat that follows the traceability and other criteria defined in this document. The
Development Contractors are responsible for allocating requirements to hardware, software,
operations, or some combination thereof in their SyRSs. Requirements will be allocated to
development increments in the SyRSs based on guidance provided in the RD. Devel opment
Contractors will utilize their own CM processes to control their requirements sets during
requirements analysis.

6.2.1 Requirements Questions

Throughout the concept development phase of the ERA project, a requirements question process
will bein place to enable the ERA PMO to adjudicate requirements clarifications and questions.
Anyone needing clarification of requirements may submit questions on the Requirements
Question Form (RQF) shown in Appendix A, Requirements Question Form (RQF).

08/27/03 Page 11 ERA.DC.RQM.2.1.doc

¢ National Archivesand Records Administration ¢



Electronic Records Archive (ERA) Requirements Management Plan (RQM)
ERA Program Management Office (ERA PMO)

FINAL
The RQF forms are submitted to the Requirements Officer, who maintains a database of
questions and a schedule for the needed answers. If the answers are simple clarifications, they
are given directly back to the submitter. The Requirements Questions Database includes the data
on the RQF, status and resolution of each question, and the rationale for the responses. The
clarifications provided from the answers may be added as annotations to the affected
requirements. Requirements questions may cause requirements changes, in which case, the
standard ERA PMO CM procedures are followed. When the questions generate requirements
changes, the questions and answers are also added as annotations to the affected requirements.
The Requirements Officer will develop an internal process for handling the questions and data
within the requirements team. This process will be detailed in afuture iteration of this
document.

6.2.2 Technical Exchange M eetings

Independent technical exchange meetings are held periodically between each Devel opment
Contractor and the ERA PMO. The purpose of these meetings is to provide the Devel opment
Contractors aforum for asking questions, and gathering information and ideas from the ERA
PMO inalessforma and more immediate fashion than provided by the requirements question
process. Any changesto the ERA baselined requirements set resulting from these meetings will
be handled through the ERA PMO CM process. In the event of changes to the ERA baselined
requirements set, the rebaselined requirements set will be provided to both contractors.

6.3  System Requirements Review (SRR)

The Development Contractors present the results of their requirements analysis effortsin the
form of SyRSsto the ERA PMO at SRRs.

The purpose of the SRRsis to ascertain the adequacy of the Development Contractors’ effortsin
focusing on the compl eteness of system requirements in terms of the identification, definition,
and determination of the initial direction and progress of the Development Contractors system
engineering management efforts.

Some of the criteria which may be used for requirements evaluation include:

» Traceability to acquisition needs,

» Consistency with acquisition needs,

o Testabhility,

» Feashility of system architectural design, and
» Feasihility of operation and maintenance.

The PD approves the Development Contractors SyRSs after completion of the SRRs.
SyRSs are expected to include full requirements traceability-to-source. The source will be the

baselined requirements provided to the contractors by the ERA PMO, as well as any subsequent
reguirement changes made through the requirements change process. The SyRSs must also
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include alocation of requirementsto hardware, software, operations, and/or other system
components. See the TEP document for additional information on these reviews.

6.4 ERA PMO Reviews Requirements and Provides Feedback

After the SRRs, while the Development Contractors continue to work towards their designs, the
ERA PMO simultaneously reviews and analyzes the requirements presented at the SRRs. The
ERA PMO then provides feedback to the Development Contractors prior to completion of the
Development Contractors design efforts. It is not anticipated that major requirements changes
will result from ERA PM O’ s analysis of the Development Contractors SyRSs, since the
requirements presented in the Development Contractors' SyRSs should primarily be further
decompositions of the baselined requirements provided to them by the ERA PMO, rather than a
discovery of additional high-level requirements. If changes to the requirements result from ERA
PMO’sanalysis of the Development Contractors SyRSs, the requirements are re-baselined per
the CM change process.

6.5 Development Contractors Produce System Design Documents

The Development Contractors create system designs from the baselined requirements provided
by the ERA PMO, their own requirements analysis, and the feedback provided by the ERA PMO
from the Development Contractors SRRs. The results of this effort are System Design
Documents (SDDs).

6.6  System Design Reviews (SDRS)

The Development Contractors will present their SDDs to the ERA PMO at System Design
Reviews (SDRs). The purpose of the SDRs s to ensure that the ERA PMO and the Development
Contractors concur that the proposed system design meets baseline functionality and
performance requirements. The ERA PMO will determine whether the SDDs are acceptable,
and if so, will approve them. If an SDD is not acceptable, the Development Contractor will
reviseit as necessary to correct deficiencies.

6.7 Development Contractor Selected

Based on review and analysis of the SDDs submitted by the Development Contractors, in
addition to other factors, NARA will select one of the Development Contractors to develop the
ERA system. For information on the selection process, see the AS

6.8 New RequirementsBaseline

The requirements set developed by the winning Development Contractor in their SDD becomes
the baseline requirements for the remainder of the project, after going through the ERA PMO
CM process, and approval by the PD. The new baselined requirements set is placed under CM
as described in the CMP.
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7.0 Initial Production Phase Requirements M anagement

After approval of the SDD by the ERA PMO, the Development Contractor devel ops the system
in five (5) increments. Each increment is composed of iterative releases.

Figure 7-1, Development M ethodology, illustrates the increment/rel ease approach used for
ERA development

ERA Initial Production Phase

Increment A Increment B
—_l—| 1
Release 2 Release 2
Release 3

Figure 7-1: Incremental Development M ethodology

Prior to the start of the Initial Development Phase, in the Development Contractors SDD,
requirements will have been tentatively allocated to each increment, and the scope of each
increment will have been defined. Shortly prior to each Increment SRR (described below), this
allocation will be reviewed and updated by the contractor if necessary.

7.1 I ncrement Requirements M anagement

The Increment SRR is held near the beginning of each increment. The Increment SRR is
conducted when the system functional requirements have been allocated to that increment. The
Development Contractor is responsible for conducting the increment SRR.

The purpose of the Increment SRR is to ascertain the adequacy of the Development Contractor’s
efforts in focusing on the completeness of system requirements in terms of their identification,
definition, and determination of theinitial direction and progress of the Development
Contractor’ s system engineering management effort for the defined increment. The Increment
SRR will confirm the Development Contractor’s allocation of requirements to the increment.

See the TEP for details on Increment SRRs.
7.2  Release Requirements M anagement

For each release, the following requirements-related activities occur:

» Allocate baselined requirements to the release,

* Analysisof release requirements,

» Decomposition/devel opment of release requirements (if necessary),
* Produce SyRSfor the release,
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* Perform the SRR, and
* Release Change Control.

Figure 7-2, Release Requirement M anagement Process, illustrates the major stepsin release
Requirements Management.

NARA re-baselines
Baselined requirements if
Requirements ’_’ necessary "‘
NARA & Development Development
Development Contractor Contractor Development
Contractor analyzes decomposes/ Development Perform SRR. Contractor
allocate allocated I develops Contractor Arethe | developsthe
baselined baselined additional produces an Requirements release based
requirements requirements requirements SYRS Acceptable? on approved
to the release as needed requirements

T

T

T .

Figure 7-2: Release Requirements M anagement Process

7.2.1 Allocate Baselined Requirementsto Release

At the beginning of work on arelease, ERA PMO and the Development Contractor work
together to determine which requirements to allocate to the release based on the functionality to
be implemented in the release.

7.2.2 Analysisof Release Requirements

Once baselined requirements are allocated to the increment/rel ease, the Development Contractor
analyzes the requirements, looking for requirements that need to be decomposed, missing
requirements, or other inadequacies.

7.2.3 Decomposition/Development of Release Requirements

Based on the Development Contractor’s requirements analysis, the contractor will perform the
needed requirements decomposition if it is found to be necessary. In the case of missing
reguirements, the Development Contractor develops the needed requirements.

7.24 Produce System Requirements Specification (SyRS) for the Release

The Development Contractor produces a release SyRS based on the requirements analysis,
decomposition, and development. The Development Contractor is responsible for allocating the
set of requirements covered by the release SyRS to hardware, software, operations, and/or other
system components as part of their release SyRS. Traceability-to-source must be maintained in
the release SyRS.
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7.2.5 System Requirements Review (SRR) for Release

The Development Contractor presents a release SyRS to the ERA PMO for approval at arelease
SRR. The release SRR resolves, finalizes, and formalizes the requirements of systems and
subsystems for the defined release. The TEP provides details on the release SRR.

ERA PMO evaluates the Development Contractor’ s release SyRS and determines its
acceptability. Based on the acceptability of the SyRS, the following occurs.

» If therelease SyRSis acceptable, the ERA PMO approves the SyRS, and the
requirements are re-baselined if necessary.

* If therelease SyRSis not acceptable, the ERA PMO denies permission to begin
development of the increment/release. The Development Contractor must correct the
deficiencies identified by the ERA PMO, and produce arevised SyRS. ERA PMO may,
at its discretion, require the Devel opment Contractor to present another SRR for the
revised Release SyRS.

This process continues until the Release SyRS is accepted by the ERA PMO.
7.2.6 Release Change Control

The requirements Change Management process for each requirements change identified during a
release will depend on whether a proposed requirements change will impact the schedule or cost
of therelease. The Development Contractor will be responsible for implementing a CM process.
Part of the Development Contractor’s CM process must include a Development Contractor CCB.
The ERA PMO Contracting Officer Representative (COR) will have a seat on the Development
Contractor CCB. All requirements changes must be reviewed and approved by the Development
Contractor CCB. Part of thisreview will include determining whether the changeislikely to
impact project schedule or cost. Changes that are not expected to impact scope, schedule, or cost
can be approved by the Development Contractor’s CCB. Changes that are expected to impact
scope, schedule, or cost must be referred to the ERA PMO CCB for review and approval as
described in the CMP. NARA will inform the Development Contractor of the ERA CCB’s
decision, and the Development Contractor will update their requirements set to reflect the ERA
CCB'’sdecisions.

On amonthly basis, NARA and the Development Contractor will synchronize their requirements
sets. The Development Contractor will provide their current requirements set to the ERA PMO
in aformat compatible with the Requirements Management tool in use by NARA (Rational
RequisitePro). ERA PMO will update RequisitePro with the Development Contractor’s
requirement set.

The Development Contractor will be responsible for maintaining compl ete requirements
traceability during the release process. The Development Contractor will be required to maintain
traceability-to-source; in this case, “source’ is the baselined requirements provided to the
Development Contractor by the ERA PMO, or subsequent baselined requirements sets.
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7.3 Initial Production Phase Status Reporting

The Requirements Officer will provide requirements-related data necessary for the generation of
the following reports (as described in the ERA Metrics Plan (MP)):

* Requirements coverage,

* Requirements questions,

* Requirementsrate of change,

* Requirements Reviews completed late,

* Requirements Reviews completed on time,
* Requirements Reviews overdue,

* Incomplete requirements,

e System Coverage, and

» Software Design Coverage.

The Requirements Officer will use the Requirements Question Database to generate the number
of requirements questions. The listings of new and changed requirements will be generated via
the data available from approved change requests (see the CMP). Detailed reports on the nature
of each individual change or question will be available upon request.

8.0 ChangeContral

Changes to baselined requirements are handled by the change control policies and procedures
documented in the CMP, and as described in Section 7.2.6 of this document. In addition, the
changes in program risks must be evaluated with each requirements change, as defined in the
RKM. Changes to requirements may affect other plans, work products, activities, etc., requiring
these to be changed as well. See the CMP document for details on how requirement-driven
changes are identified, evaluated, documented, communicated, tracked, etc.

9.0 Requirements Management Process Reviews

The Requirements Management Process Review includes the following reviews:

* Management Review,
* Requirements Management QM Review, and
* V&V Review.

9.1 Management Review

Requirements Management activities will be regularly review. The schedule and events that
drive these reviews are contained in the PMP.

9.2 Requirements Management QM Review
The QPP describes the auditing of the requirements and the Requirements Management

activities.
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9.3 IV&V Team

The V&V Team will review requirements activities as specified by the Program Director and
the IV&V Plan (currently under development).

10.0 Requirements Acceptance Criteria

Every requirement for ERA is checked to verify that it meets the following criteria, as
appropriate to the requirement’s level.

Isit valid? Does the requirement represent a distinct and identifiable need?

Isit verifiable/testable? Every requirement should be able to be verified by testing or
viaanalysis.

Isit traceable? Every requirement (except the Level O requirements) should be
traceabl e to another requirement.

Isit clear? The requirement should be understandable without further explanation or
knowledge.

Isit independent? Requirements should not “overlap,” they should be atomic.

Isit feasible? Isit possible to implement?

11.0 Resourcesfor Requirements Management

Resources are allocated to the requirement management effort as stated in the PMP. Resources

include:

» |PTs, which were used to develop and validate the requirements;

* The ERA PMO, which provided support for the preparation or collection of documents
presented to the IPTs, and created use cases; and

» Rationa RequisitePro, the Requirements Management tool used by the Requirements
Officer. The Requirements Officer may designate other staff for the day-to-day operation
of the tool.

12.0 Toolsfor Requirements Management

Effective Requirements Management should be supported by a good tool set. NARA Systems
Development Guidelines describe a process for evaluating products.

The requirements management tool must:

08/27/03

Utilize a database,

Provide a numbering capability,

Provide a distinct naming capability,

Provide for both natural and formal language representations,

Provide for multiple views of requirements (i.e., multiple diagramming capabilities),
Provide a prioritization scheme,

Provide traceability matrices,
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* Provide for the recording of rationale and other notes about the requirements, and
* Provide traceability of changes.

Based on these criteria, Rational RequisitePro has been selected as the ERA requirements
management tool. Contractors will be required to either use thistool for their requirements
management, or they must exchange requirements data with NARA in such away asto be fully
compatible with RequisitePro.

13.0 Plan Maintenance

The ERA Requirements Officer isresponsible for this plan. As a part of process improvement
(e.g., IV&V assessments, lessons learned, QM assessments), the RQM and the overall
requirements management approach will continue to evolve. The plan will be updated as needed
to maintain current and sufficient requirements activities. The plan will be placed under CM
control following itsinitial approval by the ERA PMO. Updates to the RQM will be controlled
by the CCB.
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Appendix A — Requirements Question Form (RQF)

Electronic Records Archives
(ERA)
Requirements Question Form (RQF)

Number:

Date Submitted: Date Answered:
Submitted By: Answered By:
Date Answer Needed: Change Request Needed: [ ]| Yes [ ] No
Requirements #(s): Approved by:
Question / Comment / Recommendation

Continuation Attached [ ]
Response

Continuation Attached |:|
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Instructionsfor the RQF

Thefields of the RQF arefilled in asfollows:

1.

Number — The form number isfilled in by the Requirements Officer when theformis
received. The Requirements Officer maintains the form numbering within the
Requirements Question Database.

2. Date Submitted — Filled in by the form submitter.
3. Submitted By — The name of the form submitter.

4. Date Answer Needed — Filled in by the form writer to give the Requirements Officer

adeadline for response. The form writer should take into consideration the time
needed to answer the question and whether the answer is absolutely needed for the
continuation of thelir activity.

Requirements Number(s) — Filled in by the form submitter to reference the relevant
requirement(s).

Date Answered — Filled in by the Requirements Officer (or analyst who answered the
guestion) on the date the form is returned to the submitter.

7. Answered By — The name of the requirements analyst who answered the question.

8. Change Request Needed — Yesif an actual change to the requirements is needed, no

0.

otherwise.
Approved by — Signed by the Requirements Officer when the answer is approved.

10. Question/Comment/Recommendation — Filled in by the submitter and provides the

details of the question.

11. Response — Filled in by the analyst answering the question.
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