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FOREWORD

1. This guidebook is available for use by all departments and agencies of the Department of

Defense (DoD) or any other government agency.

2. MIL-STD-498, Software Development and Documentation, identifies a set of software

development activities and defines the software products to be generated by those activities.

In order to use the standard effectively, all parties involved in a software development effort

need to understand the principles that underlie the standard.  This guidebook is intended to

help the acquirer understand and apply MIL-STD-498, but, it can be useful to developers and

other parties.

3.  This guidebook is the first of two guidebooks prepared by DoD for use with MIL-STD-498.

 The two guidebooks are:

1) MIL-STD-498 Overview and Tailoring Guidebook.  The first guidebook provides the
following:

• Objectives of MIL-STD-498

• Overview of the standard

• Key concepts of the standard

• Conversion guide

· Tailoring and application guidance

2) MIL-STD-498 Application and Reference Guidebook.  The second guidebook
provides the following:

• Topic-by-topic application of the standard including:

- A summary of MIL-STD-498's requirements

- Acquirer responsibilities and considerations

- Things to think about

• Tables and indexes between the guidebooks and MIL-STD-498's requirements,
activities, and Data Item Descriptions (DIDs).

4. Beneficial comments (recommendations, additions, deletions) and any pertinent data that

may be of use in improving this document should be addressed to SPAWAR 10-12,

2451 Crystal Drive (CPK 5), Arlington, VA  22245-5200.
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EXECUTIVE OVERVIEW

MIL-STD-498 is a standard for the software development process.  It is applicable throughout

the system life cycle.  It establishes uniform requirements for acquiring, developing, modifying,

and documenting software.  It defines standard terminology and establishes activities, tasks,

and products for a software development or maintenance project.  It can be applied to any type

of software, including application software, operating system software, the software portion of

firmware, reusable software, and software employed to develop deliverable software.

The activities in the standard form a comprehensive set, sufficient for a large, complex project,

but scalable and adaptable to suit the needs of small ones.  The standard is meant to be

tailored as needed for each project by specifying in the contract which provisions of the

standard apply.

The standard is intended to be responsive to the rapidly evolving software discipline.  It is

independent of any particular methodology, ensuring the acquirer's right to specify the product

and the developer's right to be technologically creative and innovative.  In particular:

• The activities and tasks in the standard tell what to do, not how to do it.  For example,
the standard requires the developer to perform architectural design, but does not
require use of the object-oriented design method.

• The standard does not specify or encourage any software life cycle model (Waterfall,
Incremental, Evolutionary, Spiral, etc.).  Instead, the standard provides the building
blocks needed to carry out the life cycle model selected for a software project.

• The standard does not specify or depend on any design or programming language. It
is meant to be applicable regardless of the language used.

• The standard provides flexibility regarding documentation:

- A distinction is made between the task of generating and recording planning or
engineering information, a task that is intrinsic to the development of software,
and the task of generating a deliverable containing that information.

- Information and deliverables can be in hardcopy form (using contractor or DID
format), in electronic form, or in computer-aided software engineering (CASE)
tools.

• The standard does not emphasize any particular software quality factor, such as
reliability, maintainability, or reusability.  This choice is left to each project.

• The standard can be used within an organization or contractually between two
parties.
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• The standard provides a performance-based distinction between requirements for a
product and design of a product.  A requirement is a characteristic that a system or
software item is required to possess to be acceptable to the acquirer, while design is
a characteristic that the acquirer is willing to leave up to the developer.  This
emphasis on required performance can allow a developer to provide quality products
at reduced costs when unique product solutions are not required.

MIL-STD-498 specifically removes key problems found in the use of predecessor standards.

MIL-STD-498:

a. Is usable with any development strategy.  MIL-STD-498 has been structured to better
accommodate development models other than the traditional "Waterfall" model; to
avoid time-oriented dependencies and implications; to provide alternatives to formal
reviews (that can force a Waterfall development model); and to explain how to apply
the standard across multiple builds or iterations.

b. Is  usable  with  any  development  methods.   To  improve  compatibility  with
object-oriented and other methods not using functional decomposition, MIL-STD-498
allows the developer to define the design and implementation structures, and to use
that structure in the documentation.

c. Is compatible with CASE tools.  MIL-STD-498 recognizes that much of the significant
work on a software development project does not involve writing documents.  The
standard:  (1) separates planning and engineering activities from preparation of
deliverables to make it easier to call for one without the other; (2) provides language
that permits the recording of project information in forms other than traditional
documents, such as CASE tools; (3) acknowledges data in CASE tools as a
substitute for traditional documents; and (4) provides guidance to prevent
unnecessary deliverables.

d. Provides requirements for software reuse.  MIL-STD-498 recognizes that many
projects incorporate or are based on reusable software.  To provide clearer
requirements  when  this  is  the  case,  the  standard:   (1) identifies  criteria for use
in evaluating reusable software, and (2) provides guidance on interpreting
MIL-STD-498's activities and deliverables when applied to reusable software.

e. Supports the use of software measurement.  MIL-STD-498 supports the use of
software measurement.  The standard requires identification and application of
software management indicators and includes an annex of candidate indicators that
might be used.

f. Emphasizes software supportability.  MIL-STD-498 has enhanced software
supportability requirements.  Examples are requirements to:  (1) record the rationale
for key decisions made on the project; (2) identify all resources the maintenance
organization will need to maintain the software; and (3) demonstrate that those
resources are sufficient to maintain the software.

g. Provides a role for software in the system.  MIL-STD-498 recognizes that software
exists in the context of a system.  It provides a role for the software developer both in
the case of a hardware-software system and a software-only system.
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 1.  SCOPE

1.1 Purpose .  The purpose of this guidebook is to:

a. Describe the objectives of MIL-STD-498

b. Provide an overview of the standard and explain its key concepts

c. Provide a conversion guide from DOD-STD-2167A and DOD-STD-7935A

d. Provide guidance on applying MIL-STD-498

1.2 Application of the guidebook .  This guidebook is intended to be applied as follows.

1.2.1 Intended audience .  This guidebook is addressed to the acquirer, that is, to an

organization that procures software products for itself or for another organization.  It can also

be used by developers and other parties, but its focus is on helping the acquirer understand

and apply MIL-STD-498.

1.2.2 Use on contracts .  This guidebook is not intended to be included in procurements or

contracts as a contractually binding document.  It is meant to provide guidance only.

1.3 Organization of the guidebook .  This guidebook is organized into five major sections.

a. Section 1 defines the purpose, application, and organization of the guidebook.

b. Section 2 provides information about documents mentioned in the guidebook. 

c. Section 3 defines key terms used in the guidebook.

d. Section 4  describes  the  objectives  of  MIL-STD-498, provides an overview of the

standard, explains its key concepts, and provides a conversion guide from

DOD-STD-2167A and DOD-STD-7935A.

e. Section 5 provides guidance on applying MIL-STD-498.
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2 .  DOCUMENTS MENTIONED IN THIS GUIDEBOOK

This section identifies documents mentioned in sections 3, 4 and 5 of this guidebook.

2.1 Government documents .

2.1.1 Specifications, standards, and handbooks .  The following specifications, standards,

and handbooks are mentioned in this guidebook.  Unless otherwise specified, the issues of

these documents are those listed in the Department of Defense Index of Specifications and

Standards (DoDISS) and supplements thereto.

SPECIFICATIONS:  None

STANDARDS, MILITARY

MIL-STD-498 - Software Development and Documentation

DOD-STD-1703* - Software Product Standards

DOD-STD-2167A* - Defense System Software Development

DOD-STD-7935A* - DoD Automated Information Systems (AIS) Documentation

Standards

DOD-STD-2168** - Defense System Software Quality Program

  * Superseded by MIL-STD-498

** Discussed in this guidebook to aid in the transition to MIL-STD-498

HANDBOOKS, MILITARY:  None

Unless otherwise indicated, copies of federal and military specifications, standards, and

handbooks are available from the Defense Printing Service Detachment Office, (ATTN:

Customer Service), 700 Robbins Avenue, Bldg. 4D, Philadelphia, PA  19111-5094 or by

sending a request by fax to 215/697-1462.

2.1.2 Other government documents, drawings, and publications .

DoDI 5000.2 - Defense Acquisition Management Policies and Procedures

DoDI 8120.2 - Automated Information System Life-Cycle Management
Process, Review, and Milestone Approval

DFARS 227.401 - Defense FAR Supplement

2.2 Non-government publications .  None.
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3 .  DEFINITIONS

The definitions below are the same as those in MIL-STD-498.  They are provided here to aid in

using this guidebook.  A list of acronyms used in this guidebook can be found in Appendix A.

3.1 Acceptance .  An action by an authorized representative of the acquirer by which the

acquirer assumes ownership of software products as partial or complete performance of a

contract.

3.2 Acquirer .  An organization that procures software products for itself or another

organization.

3.3 Approval .  Written notification by an authorized representative of the acquirer that a

developer's plans, design, or other aspects of the project appear to be sound and can be used

as the basis for further work.  Such approval does not shift responsibility from the developer to

meet contractual requirements.

3.4 Architecture .  The organizational structure of a system or CSCI, identifying its

components, their interfaces, and a concept of execution among them. 

3.5 Associate developer .  An organization that is neither prime contractor nor

subcontractor to the developer, but who has a development role on the same or related system

or project.

3.6 Behavioral design .  The design of how an overall system or CSCI will behave, from a

user's point of view, in meeting its requirements, ignoring the internal implementation of the

system or CSCI.  This design contrasts with architectural design, which identifies the internal

components of the system or CSCI, and with the detailed design of those components.

3.7 Build .  (1) A version of software that meets a specified subset of the requirements that

the completed software will meet.  (2) The period of time during which such a version is

developed.  Note:  The relationship of the terms "build" and "version" is up to the developer; for

example, it may take several versions to reach a build, a build may be released in several

parallel versions (such as to different sites), or the terms may be used as synonyms.

3.8 Computer database .  See database.
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3.9 Computer hardware .  Devices capable of accepting and storing computer data,

executing a systematic sequence of operations on computer data, or producing control

outputs.  Such devices can perform substantial interpretation, computation, communication,

control, or other logical functions.

3.10 Computer program .  A combination of computer instructions and data definitions that

enable computer hardware to perform computational or control functions.

3.11 Computer software .  See software. 

3.12 Computer Software Configuration Item (CSCI) .  An aggregation of software that

satisfies an end use function and is designated for separate configuration management by the

acquirer.  CSCIs are selected based on tradeoffs among software function, size, host or target

computers, developer, support concept, plans for reuse, criticality, interface considerations,

need to be separately documented and controlled, and other factors.

3.13 Configuration Item .  An aggregation of hardware, software, or both that satisfies an

end use function and is designated for separate configuration management by the acquirer.

3.14 Database .  A collection of related data stored in one or more computerized files in a

manner that can be accessed by users or computer programs via a database management

system. 

3.15 Database management system .  An integrated set of computer programs that provide

the capabilities needed to establish, modify, make available, and maintain the integrity of a

database.

3.16 Deliverable software product .  A software product that is required by the contract to

be delivered to the acquirer or other designated recipient.

3.17 Design .  Those characteristics of a system or CSCI that are selected by the developer

in response to the requirements.  Some will match the requirements; others will be

elaborations of requirements, such as definitions of all error messages in response to a

requirement to display error messages; others will be implementation related, such as

decisions about what software units and logic to use to satisfy the requirements.
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3.18 Developer .  An organization that develops software products ("develops" may include

new development, modification, reuse, reengineering, maintenance, or any other activity that

results in software products).  The developer may be a contractor or a government agency.

3.19 Document/documentation .  A collection of data, regardless of the medium on which it

is recorded, that generally has permanence and can be read by humans or machines.

3.20 Evaluation .  The process of determining whether an item or activity meets specified

criteria.

3.21 Firmware .  The combination of a hardware device and computer instructions and/or

computer data that reside as read-only software on the hardware device. 

3.22 Hardware Configuration Item (HWCI) .  An aggregation of hardware that satisfies an

end use function and is designated for separate configuration management by the acquirer.

3.23 Independent verification and validation (IV&V).  Systematic evaluation of software

products and activities by an agency that is not responsible for developing the product or

performing the activity being evaluated.  IV&V is not within the scope of this standard.

3.24 Interface .  In software development, a relationship among two or more entities (such

as CSCI-CSCI, CSCI-HWCI, CSCI-user, or software unit-software unit) in which the entities

share, provide, or exchange data.  An interface is not a CSCI, software unit, or other system

component; it is a relationship among them.

3.25 Joint review .  A process or meeting involving representatives of both the acquirer and

the developer, during which project status, software products, and/or project issues are

examined and discussed.

3.26 Non-deliverable software product .  A software product that is not required by the

contract to be delivered to the acquirer or other designated recipient.

3.27 Process .  An organized set of activities performed for a given purpose; for example,

the software development process.

3.28 Qualification testing .  Testing performed to demonstrate to the acquirer that a CSCI

or a system meets its specified requirements. 



(PDF version) MIL-STD-498 Overview and Tailoring Guidebook Page 6

3.29 Reengineering .  The process of examining and altering an existing system to

reconstitute it in a new form.  May include reverse engineering (analyzing a system and

producing a representation at a higher level of abstraction, such as design from code),

restructuring (transforming a system from one representation to another at the same level of

abstraction), redocumentation (analyzing a system and producing user or support

documentation), forward engineering (using software products derived from an existing

system, together with new requirements, to produce a new system), retargeting (transforming a

system to install it on a different target system), and translation (transforming source code from

one language to another or from one version of a language to another). 

3.30 Requirement .  (1) A characteristic that a system or CSCI must possess in order to be

acceptable to the acquirer.  (2) A mandatory statement in this standard or another portion of

the contract.

3.31 Reusable software product .  A software product developed for one use but having

other uses, or one developed specifically to be usable on multiple projects or in multiple roles

on one project.  Examples include, but are not limited to, commercial off-the-shelf software

products, acquirer-furnished software products, software products in reuse libraries, and

preexisting developer software products.  Each use may include all or part of the software

product and may involve its modification.  This term can be applied to any software product (for

example, requirements, architectures, etc.), not just to software itself. 

3.32 Software .  Computer programs and computer databases.  Note:  Although some

definitions of software include documentation, MIL-STD-498 limits the definition to computer

programs and computer databases in accordance with Defense Federal Acquisition Regulation

Supplement 227.401. 

3.33 Software development .  A set of activities that results in software products. Software

development may include new development, modification, reuse, reengineering, maintenance,

or any other activities that result in software products. 

3.34 Software development file (SDF).  A repository for material pertinent to the

development of a particular body of software.  Contents typically include (either directly or by

reference) considerations, rationale, and constraints related to requirements analysis, design,

and implementation; developer-internal test information; and schedule and status information.
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3.35 Software development library (SDL).  A controlled collection of software,

documentation, other intermediate and final software products, and associated tools and

procedures used to facilitate the orderly development and subsequent support of software.

3.36 Software development process .  An organized set of activities performed to translate

user needs into software products.

3.37 Software engineering .  In general usage, a synonym for software development.  As

used in this standard, a subset of software development consisting of all activities except

qualification testing.  The standard makes this distinction for the sole purpose of giving

separate names to the software engineering and software test environments.

3.38 Software engineering environment .  The facilities, hardware, software, firmware,

procedures, and documentation needed to perform software engineering.  Elements may

include but are not limited to computer-aided software engineering (CASE) tools, compilers,

assemblers, linkers, loaders, operating systems, debuggers, simulators, emulators,

documentation tools, and database management systems. 

3.39 Software product .  Software or associated information created, modified, or

incorporated to satisfy a contract.  Examples include plans, requirements, design, code,

databases, test information, and manuals.

3.40 Software quality .  The ability of software to satisfy its specified requirements.

3.41 Software support .  The set of activities that takes place to ensure that software

installed for operational use continues to perform as intended and fulfill its intended role in

system operation.  Software support includes software maintenance, aid to users, and related

activities.

3.42 Software system .  A system consisting solely of software and possibly the computer

equipment on which the software operates.

3.43 Software test environment .  The facilities, hardware, software, firmware, procedures,

and documentation needed to perform qualification, and possibly other, testing of software.

Elements may include but are not limited to simulators, code analyzers, test case generators,

and path analyzers, and may also include elements used in the software engineering

environment.
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3.44 Software transition .  The set of activities that enables responsibility for software

development to pass from one organization, usually the organization that performs initial

software development, to another, usually the organization that will perform software support.

3.45 Software unit .  An element in the design of a CSCI; for example, a major subdivision

of a CSCI, a component of that subdivision, a class, object, module, function, routine, or

database.  Software units may occur at different levels of a hierarchy and may consist of other

software units.  Software units in the design may or may not have a one-to-one relationship

with the code and data entities (routines, procedures, databases, data files, etc.) that

implement them or with the computer files containing those entities.

3.46 Support (of software) .  See software support.

3.47 Transition (of software) .  See software transition.
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4 .  OBJECTIVES, OVERVIEW, KEY CONCEPTS, AND CONVERSION

This section describes the objectives of MIL-STD-498, provides an overview of the standard,

explains its key concepts, and provides a conversion guide from DOD-STD-2167A and

DOD-STD-7935A.

4.1 Objectives of MIL-STD-498 .  MIL-STD-498 was developed with three primary

objectives.  These objectives are illustrated in Figure 1 and discussed in the following

paragraphs.

                 ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                                    ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                 ³               ³                                    ³ Resolve           ³    
                 ³ DOD-STD-2167A ÃÄ¿                                  ³ issues raised     ³
                 ³               ³ ³         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄ´ in applying       ³
                 ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ ³ Merge   ³             ³×ÄÄÄÄÙ    ³ DOD-STD-2167A     ³
                                   ÃÄÄÄÄÄÄÄÄØ³ MIL-STD-498 ³          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                 ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ ³         ³             ³×ÄÄÄÄ¿    ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                 ³               ³ ³         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÙ     ³    ³ Incorporate       ³
                 ³ DOD-STD-7935A ÃÄÙ                             ÀÄÄÄÄ´ changes in        ³
                 ³               ³                                    ³ DoD Directives,   ³
                 ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                                    ³ Instructions, etc. ³
                                                                      ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 1.  Objectives of MIL-STD-498.

                                                  

4.1.1 Merge DOD-STD-2167A and DOD-STD-7935A .

a. Former standards .  Before the development of MIL-STD-498, there were two primary

software development and documentation standards in the DoD:

1) DOD-STD-2167A, Defense System Software Development.  This standard was

used for mission critical systems.  It defined a software development process and

had 16 Data Item Descriptions (DIDs) defining documentation.

2) DOD-STD-7935A, DoD Automated Information Systems (AIS) Documentation

Standards.  This standard was used for automated information systems.  It

defined the format and content of 11 documents and provided guidance for

applying these documents.

b. Reasons to merge .  As more systems began to incorporate both mission critical

computer resources (MCCR) and automated information system (AIS) software and as

DoD worked to streamline the acquisition processes for MCCR and AIS systems, the

distinction between MCCR and AIS began to blur.  For this reason, the DoD decided to

merge the two standards into one that could be used for any type of software.



(PDF version) MIL-STD-498 Overview and Tailoring Guidebook Page 10

c. Relationship to DOD-STD-1703 .  One of the participants in the MIL-STD-498 project

was the National Security Agency (NSA).  During the project, NSA decided to adopt

MIL-STD-498 in place of its software development standard DOD-STD-1703 (NS),

Software Product Standards.  As a result, DOD-STD-1703, though not merged with

DOD-STD-2167A and DOD-STD-7935A, was superseded along with them.

4.1.2 Resolve issues identified in applying DOD-STD-2167A .

a. Issues raised .  During the time that DOD-STD-2167A was in use, a number of issues

were identified regarding its use.  Figure 2 presents the primary issues.

ISSUES IDENTIFIED IN APPLYING DOD-STD-2167A

   1) Improve compatibility with Incremental and Evolutionary development models

   2) Decrease dependence on formal reviews and audits

   3) Decrease emphasis on preparing documentation

   4) Improve compatibility with computer-aided software engineering (CASE) tools

   5) Improve links to systems engineering

   6) Include the use of software management indicators

   7) Improve coverage of modification, reuse, and reengineering

   8) Increase emphasis on software supportability

   9) Provide a clearer distinction between requirements and design

  10) Improve compatibility with non-hierarchical design methods

  11) Improve coverage of database development

  12) Improve the criteria used for software product evaluations

  13) Eliminate confusion between software quality assurance and software product evaluation

  14) Extend configuration management concepts to in-process work products

  15) Clarify relationships to other standards

  16) Provide a means to order software via the Contract Data Requirements List (CDRL)

  17) Eliminate inconsistencies and holes in the DIDs

FIGURE 2.  Issues identified in applying DOD-STD-2167A.

b. Resolving the issues .  These issues, gathered from conferences, workshops, articles,

papers, and other sources, provided the second objective for the MIL-STD-498 effort:

resolve these issues and make MIL-STD-498 compatible with current software

development practices.
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4.1.3 Ensure compatibility with current DoD instructions, standards, and handbooks .

a. Changing environment .  Between the time that DOD-STD-2167A and

DOD-STD-7935A were issued and the time that MIL-STD-498 was begun, significant

changes were made in DoD directives, instructions, standards, and handbooks

affecting software development.  Key documents developed or undergoing change at

that time were DoDI 5000.2 and DoDI 8120.2 as well as standards and handbooks on

systems engineering, configuration management, and software support.

b. Ensuring compatibility .  This changing environment for software development

resulted in the third objective for MIL-STD-498:  ensure that the merged standard would

be compatible with the changes being made to these documents.
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4.2 Overview of MIL-STD-498 .  The MIL-STD-498 package consists of the standard and

22 Data Item Descriptions (DIDs), as illustrated in Figure 3.  The paragraphs that follow provide

an overview of the standard and its DIDs.
                      
                                                                  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿   
                                                                  ³    . . .    ³
                          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                       ÚÄÁÄÄÄÄÄÄÄÄÄÄ¿  ³      
                          ³             ³                     ÚÄÁÄÄÄÄÄÄÄÄÄÄ¿ ³  ³
                          ³ MIL-STD-498  ³                   ÚÄÁÄÄÄÄÄÄÄÄÄÄ¿ ³ ³  ³
                          ³             ³  ×ÄÄÄÄÄÄÄÄÄÄØ   ÚÄÁÄÄÄÄÄÄÄÄÄÄ¿ ³ ³ ³  ³
                          ³             ³              ÚÄÄÁÄÄÄÄÄÄÄÄÄÄ¿ ³ ³ ³ ³  ³
                          ³             ³              ³             ³ ³ ³ ³ ³  ³
                          ³             ³              ³      22     ³ ³ ³ ³ ÃÄÄÙ
                          ³             ³              ³  Data Item  ³ ³ ³ ³ ³
                          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÙ              ³ Descriptions ³ ³ ³ ÃÄÙ
                                                       ³    (DIDs)   ³ ³ ÃÄÙ
                                                       ³             ³ ÃÄÙ
                                                       ³             ÃÄÙ
                                                       ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÙ          

FIGURE 3.  The MIL-STD-498 package.

4.2.1 Organization of MIL-STD-498 .  Figure 4 shows the organization of MIL-STD-498. Its

requirements are presented in Sections 4 and 5 of the standard.  The remainder of the

standard provides details for selected requirements and associated material such as definitions

and application guidance.

ORGANIZATION OF MIL-STD-498

Section 1:  Scope (including purpose and applicability)

Section 2:  Referenced Documents

Section 3:  Definitions

Section 4:  General Requirements

Section 5:  Detailed Requirements

Appendixes

Appendix A: Acronyms

Appendix B: Interpreting MIL-STD-498 for Incorporation of Reusable Software Products

Appendix C: Category and Priority Classifications for Problem Reporting

Appendix D: Software Product Evaluations

Appendix E: Candidate Joint Management Reviews

Appendix F: Candidate Management Indicators

Appendix G: Guidance on Program Strategies, Tailoring, and Build Planning

Appendix H: Guidance on Ordering Deliverables

Appendix I: Conversion Guide from DOD-ST--2167A and DOD-STD-7935A

Index to the standard and DIDs

FIGURE 4.  Organization of MIL-STD-498.
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4.2.2 Overview of MIL-STD-498's general requirements .  Figure 5 provides an overview of

MIL-STD-498's general requirements, presented in Section 4 of the standard.  These

requirements apply across all detailed requirements presented in Section 5 of the standard.

OVERVIEW OF MIL-STD-498 GENERAL REQUIREMENTS

4.1  Establish a software development process consistent with contract requirements

4.2  General requirements for software development

- Use systematic, documented methods

- Develop and apply standards for representing requirements, design, code, and test

information

- Reuse software products as appropriate:

- Evaluate reusable software products for use in fulfilling contract requirements;  incorporate

those that meet the criteria in the Software Development Plan

- Identify opportunities for developing software products for reuse; notify the acquirer of

those that have cost benefits and are consistent with program objectives

- Establish and apply strategies for handling critical requirements, such as those with safety,

security, or privacy implications

- Analyze and fulfill the computer hardware resource utilization requirements (such as memory

reserves)

- Record rationale for key decisions for use by the support agency

- Provide the acquirer access to developer and subcontractor facilities

FIGURE 5.  Overview of MIL-STD-498's general requirements.

4.2.3 Overview of MIL-STD-498's detailed requirements .  Figure 6 provides an overview of

MIL-STD-498's detailed requirements, presented in Section 5 of the standard.  These

requirements are organized into nineteen major software development activities. 
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OVERVIEW OF MIL-STD-498 DETAILED REQUIREMENTS

5.1  Project planning and oversight

- Plan the software development effort

- Plan for computer software configuration item (CSCI) qualification testing

- Participate in planning for system testing

- Plan for installing the software at user sites

- Plan for transitioning the software to the support agency

- Follow approved plans; conduct management reviews; get approval for updates

5.2  Establishing a software development environment

- Establish, control, and maintain:

- A software engineering environment

- A software test environment

- A software development library

- Software development files

- Use non-deliverable software only if operation/support of the deliverable software do not

depend on it or if the acquirer has or can obtain the same software

5.3  System requirements analysis

- Analyze user input provided by the acquirer

- Participate in defining and recording the system operational concept

- Participate in defining and recording system requirements

5.4  System design

- Participate in defining and recording the system-wide design decisions

- Participate in defining and recording the system architectural design

5.5  Software requirements analysis

- Define and record the software requirements to be met by each CSCI

5.6  Software design

- Define and record CSCI-wide design decisions

- Define and record the architectural design of each CSCI

- Define and record the detailed design of each CSCI

FIGURE 6.  Overview of MIL-STD-498's detailed requirements.
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OVERVIEW OF MIL-STD-498 DETAILED REQUIREMENTS - (continued) 

5.7  Software implementation and unit testing

- Develop and record software corresponding to each software unit

- Prepare test cases, procedures, and data for unit testing

- Perform unit testing

- Revise and retest as needed

- Analyze and record test results

5.8  Unit integration and testing

- Prepare test cases, procedures, and data for unit integration and testing

- Perform unit integration and testing

- Revise and retest as needed

- Analyze and record test results

5.9  CSCI qualification testing

- Assign responsibility to persons who did not perform detailed design or implementation

- Include testing on the target computer system or an approved alternative

- Prepare test cases, procedures, and data for CSCI qualification testing

- Dry run the test cases if testing is to be witnessed by the acquirer

- Perform CSCI qualification testing

- Revise and retest as needed

- Analyze and record test results

5.10  CSCI/HWCI integration and testing

- Prepare test cases, procedures, and data for CSCI/HWCI integration and testing

- Perform CSCI/HWCI integration and testing

- Revise and retest as needed

- Analyze and record test results

5.11  System testing

- Assign responsibility to persons who did not perform detailed design or implementation

- Include testing on the target computer system or an approved alternative

- Participate in developing and recording test cases, procedures, data for system testing

- Participate in dry run of the test cases if testing is to be witnessed by the acquirer

- Participate in performing system qualification testing

- Participate in revising and retesting as needed

- Participate in analyzing and recording test results

FIGURE 6.  Overview of MIL-STD-498 detailed requirements - (continued).
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OVERVIEW OF MIL-STD-498 DETAILED REQUIREMENTS - (continued)

5.12  Preparing for software use

- Prepare the executable software for user sites

- Identify and record the exact version of software to be sent to each site

- Prepare information needed for:

- Hands-on use of the software

- Submitting (batch) inputs and interpreting outputs

- Operating the software in software centers or networked environments

- Operating the computers

- Install at user sites; provide training and other assistance as required 

5.13  Preparing for software transition

- Prepare the executable software for the support site

- Prepare the source files for the support site

- Identify and record the exact version of software to be sent to the support site

- Update the CSCI design descriptions and prepare other information needed for support

- Update the system design descriptions

- Prepare information needed to:

- Program the host and target computers

- Program/reprogram the firmware devices

- Install the software at the support site; demonstrate that it can be regenerated from source

files; provide training and other assistance as required 

5.14  Software configuration management

- Identify all entities to be controlled during development:  computer files, documents, other

software products, and elements of the software environments

- Establish and implement procedures for controlling each entity

- Prepare/maintain records of the status of all entities under project-level or higher control

- Support acquirer-conducted configuration audits as required by the contract

- Establish and implement procedures for packaging, storage, handling, and delivery

5.15  Software product evaluation

- Perform in-process and final evaluations of software products

- Prepare records of the evaluations

- Assign responsibility to persons other than those who developed the software product

FIGURE 6.  Overview of MIL-STD-498 detailed requirements - (continued).
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OVERVIEW OF MIL-STD-498 DETAILED REQUIREMENTS - (continued)

5.16  Software quality assurance

- Perform on-going evaluations to assure that:

- Activities required by the contract or described in the software development plan (SDP) are

being performed in accordance with the contract and SDP

- Required software products exist and have undergone software product evaluation, testing,

and corrective action as required by the standard and contract

- Prepare records of the evaluations

- Assign responsibility to persons other than those who developed the software product,

performed the activity, or are responsible for the product or activity

5.17  Corrective action

- Prepare problem/change reports for problems found in:

- Software products under project-level or higher control

- Activities required by the contract or described in the software development plan

- Implement a corrective action system for handling these problems

5.18  Joint technical and management reviews

- Plan and participate in joint (acquirer/developer) technical reviews

- Plan and participate in joint management reviews

5.19  Other activities

- Identify project risks; develop/implement strategies to manage them

- Identify and apply software management indicators

- Comply with the security and privacy requirements in the contract

- Include in subcontracts all requirements necessary to ensure that software products are

developed in accordance with the prime contract

- Interface with IV&V agents as specified in the contract

- Coordinate with associate developers, working groups, and interface groups as specified in

the contract

- Periodically assess the processes used on the project; identify necessary improvements and

propose them in updates to the SDP; implement if approved

FIGURE 6.  Overview of MIL-STD-498's detailed requirements - (continued).
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4.2.4 Overview of the MIL-STD-498 DIDs .  MIL-STD-498 provides 22 DIDs from which an

appropriate set can be selected for a project.  Figure 7 identifies the DIDs.  Figure 8 provides

an overview of each DID and the resulting software product.  Section 4.4 shows the

relationship of the MIL-STD-498 DIDs to those for DOD-STD-2167A and DOD-STD-7935A.

Section 6.2 of MIL-STD-498 provides a cross-reference to associated paragraphs of the

standard.

MIL-STD-498 DID Resulting Software Product

Software Development Plan (SDP) A plan for performing the software development

Software Test Plan (STP) A plan for conducting qualification testing

Software Installation Plan (SIP) A plan for installing the software at user sites

Software Transition Plan (STrP) A plan for transitioning to the support agency

Operational Concept Description (OCD) The operational concept for the system

System/Subsystem Specification (SSS) The requirements to be met by the system

Software Requirements Specification (SRS) The requirements to be met by a CSCI

Interface Requirements Specification (IRS) The requirements for one or more interfaces

System/Subsystem Design Description (SSDD) The design of the system

Software Design Description (SDD) The design of a CSCI

Interface Design Description (IDD) The design of one or more interfaces

Database Design Description (DBDD) The design of a database

Software Test Description (STD) Test cases/procedures for qualification testing

Software Test Report (STR) Test results of qualification testing

Software Product Specification (SPS) The executable software, the source files, and
information to be used for support

Software Version Description (SVD) A list of delivered files and related information

Software User Manual (SUM) Instructions for hands-on users of software

Software Input/Output Manual (SIOM) Instructions for users depending on SW operators

Software Center Operator Manual (SCOM) Instructions for SW operators supporting users

Computer Operation Manual (COM) Instructions for operating a computer

Computer Programming Manual (CPM) Instructions for programming a computer

Firmware Support Manual (FSM) Instructions for programming firmware devices

FIGURE 7.  The MIL-STD-498 DIDs.
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MIL-STD-498 DID* Overview of the Resulting Software Product

Computer Operation
Manual (COM)
DI-IPSC-81446

Provides information needed to operate a given computer and its peripheral equipment.  Focuses on the computer itself, not
on particular software that will run on the computer.  Intended for newly developed computers, special-purpose computers, or
other computers for which commercial or other operation manuals are not readily available.

Computer
Programming Manual
(CPM)
DI-IPSC-81447

Provides information needed by a programmer to understand how to program a given computer.  Focuses on the computer
itself, not on particular software that will run on the computer.  Intended for newly developed computers, special-purpose
computers, or other computers for which commercial or other programming manuals are not readily available.

Database Design
Description (DBDD)
DI-IPSC-81437

Describes the design of a database, that is, a collection of related data stored in one or more computerized files in a manner
that can be accessed by users or computer programs via a database management system (DBMS).  Can also describe the
software units used to access or manipulate the data.  Used as the basis for implementing the database and related software
units.  Provides the acquirer visibility into the design and provides information needed for software support.

Firmware Support
Manual (FSM)
DI-IPSC-81448

Provides the information needed to program and reprogram the firmware devices of a system.  Applies to read only memories
(ROMs), Programmable ROMs (PROMs), Erasable PROMs (EPROMs), and other firmware devices.  Describes the firmware
devices and the equipment, software, and procedures needed to erase firmware devices, load software into the firmware
devices, verify the load process, and mark the loaded firmware devices.

Interface Design
Description (IDD)
DI-IPSC-81436

Describes the interface characteristics of one or more systems, subsystems, Hardware Configuration Items (HWCIs),
Computer Software Configuration Items (CSCIs), manual operations, or other system components.  May describe any number
of interfaces.  Can be used to supplement the System/Subsystem Design Description (SSDD), Software Design Description
(SDD), and Database Design Description (DBDD).  With its companion Interface Requirements Specification (IRS), serves to
communicate and control interface design decisions.

Interface
Requirements
Specification (IRS)
DI-IPSC-81434

Specifies the requirements imposed on one or more systems, subsystems, Hardware Configuration Items (HWCIs), Computer
Software Configuration Items (CSCIs), manual operations, or other system components to achieve one or more interfaces
among these entities.  Can cover any number of interfaces.  Can be used to supplement the System/Subsystem Specification
(SSS) and Software Requirements Specification (SRS) as the basis for design and qualification testing of systems and
CSCIs.

Operational Concept
Description (OCD)
DI-IPSC-81430

Describes a proposed system in terms of the user needs it will fulfill, its relationship to existing systems or procedures, and the
ways it will be used.  Used to obtain consensus among the acquirer, developer, support, and user agencies on the operational
concept of a proposed system.  Depending on its use, an OCD may focus on communicating the user's needs to the
developer or the developer's ideas to the user and other interested parties.

*  The DIDs are presented in alphabetical order by acronym for ease of reference.

FIGURE 8.  Overview of MIL-STD-498 DIDs and the resulting software products.
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MIL-STD-498 DID Overview of the Resulting Software Product

Software Center
Operator Manual
(SCOM)
DI-IPSC-81444

Provides personnel in a computer center or other centralized or networked software installation information on how to install
and operate a software system.  Developed for software systems that will be installed in a computer center or other
centralized or networked software installation, with users accessing the system via terminals or personal computers or
submitting and receiving inputs and outputs in batch or interactive mode.  Often used with the Software Input/Output Manual
(SIOM).  This pair of manuals is an alternative to the Software User Manual (SUM).

Software Design
Description (SDD)
DI-IPSC-81435

Describes the design of a Computer Software Configuration Item (CSCI).  Describes the CSCI-wide design decisions, the
CSCI architectural design, and the detailed design needed to implement the software.  The SDD may be supplemented by
Interface Design Descriptions (IDDs) and Database Design Descriptions (DBDDs).  With its associated IDDs and DBDDs, is
used as the basis for implementing the software.  Provides the acquirer visibility into the design and provides information
needed for software support.

Software
Development Plan
(SDP)
DI-IPSC-81427

Describes a developer's plans for conducting a software development effort.  Covers new development, modification, reuse,
reengineering, maintenance, and all other activities resulting in software products.  Provides the acquirer insight into, and a
tool for monitoring, the processes to be followed for software development, the methods to be used, the  approach to be
followed for each activity, and project schedules, organization, and resources.  Portions of the plan may be bound separately if
this approach enhances their usability.  Examples include plans for software configuration management and software quality
assurance.

Software
Input/Output Manual
(SIOM)
DI-IPSC-81445

Tells a user how to access, submit inputs to, and interpret output from, a batch or interactive software system that is run by
personnel in a computer center or other centralized or networked software installation.  Developed for software systems that
will be installed in a computer center or other centralized or networked software installation, with users accessing the system
via terminals or personal computers or submitting and receiving inputs and outputs in batch mode.  Often used with the
Software Center Operator Manual (SCOM).  This pair of manuals is an alternative to the Software User Manual (SUM).

Software Installation
Plan (SIP)
DI-IPSC-81428

Describes plans for installing software at user sites, including preparations, user training, and conversion from existing
systems.  Prepared when the developer will be involved in the installation of software at user sites and the installation process
will be sufficiently complex to require a documented plan.  For software embedded in a hardware-software system, a fielding
or deployment plan for the hardware-software system may make a separate SIP unnecessary.

Software Product
Specification (SPS)
DI-IPSC-81441

Provides the executable software, source files, and software support information, including the "as built" design description
and the compilation, build, and modification procedures, for a Computer Software Configuration Item (CSCI).  Can be used to
order the executable software and/or source files for a CSCI and is the primary software support document for the CSCI.

Software
Requirements
Specification (SRS)
DI-IPSC-81433

Specifies the requirements for a Computer Software Configuration Item (CSCI) and the methods to be used to ensure that
each requirement has been met.  Requirements pertaining to the CSCI's external interfaces may be presented in the SRS or
in one or more Interface Requirements Specifications (IRSs) referenced from the SRS.  The SRS, possibly supplemented by
IRSs, is used as the basis for design and qualification testing of a CSCI.

FIGURE 8.  Overview of MIL-STD-498 DIDs and the resulting software products - (continued).
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MIL-STD-498 DID Overview of the Resulting Software Product

System/Subsystem
Design Description
(SSDD)
DI-IPSC-81432

Describes the system- or subsystem-wide design and the architectural design of a system or subsystem.  May be
supplemented by Interface Design Descriptions (IDDs) and Database Design Descriptions (DBDDs).  With its associated
IDDs and DBDDs, is used as the basis for further system development.  May be prepared as a System Design Description or
Subsystem Design Description (each using the acronym SSDD).

System/Subsystem
Specification (SSS)
DI-IPSC-81431

Specifies the requirements for a system or subsystem and the methods to be used to ensure that each requirement has been
met.  Requirements pertaining to the system or subsystem's external interfaces may be presented in the SSS or in one or
more Interface Requirements Specifications (IRSs) referenced from the SSS.  Possibly supplemented by IRSs, used as the
basis for design and qualification testing of a system or subsystem.  May be prepared as a System Specification or
Subsystem Specification (each using the acronym SSS).

Software Test
Description (STD)
DI-IPSC-81439

Describes the test preparations, test cases, and test procedures to be used to perform qualification testing of a Computer
Software Configuration Item (CSCI) or a software system or subsystem.  Enables the acquirer to assess the adequacy of the
qualification testing to be performed.

Software Test Plan
(STP)
DI-IPSC-81438

Describes plans for qualification testing of Computer Software Configuration Items (CSCIs) and software systems.  Describes
the software test environment to be used for the testing, identifies the tests to be performed, and provides schedules for test
activities.  There is usually a single STP for a project.  Enables the acquirer to assess the adequacy of planning for CSCI and,
if applicable, software system qualification testing.

Software Test Report
(STR)
DI-IPSC-81440

Provides a record of the qualification testing performed on a Computer Software Configuration Item (CSCI), a software system
or subsystem, or other software-related item.  Enables the acquirer to assess the testing and its results.

Software Transition
Plan (STrP)
DI-IPSC-81429

Identifies the hardware, software, and other resources needed for life cycle support of deliverable software and describes the
developer's plans for transitioning deliverable items to the support agency.  Developed if the software support concept calls for
transition of responsibility from the developer to a separate support agency.  May also be used by the acquirer for updating the
acquirer's Computer Resources Life Cycle Management Plan.

Software User
Manual (SUM)
DI-IPSC-81443

Tells a hands-on software user how to install and use a Computer Software Configuration Item (CSCI), a group of related
CSCIs, or a software system or subsystem.  May also cover a particular aspect of software operation, such as instructions for
a particular position or task.  Developed for software that is run by the user and has a user interface requiring on-line user
input or interpretation of displayed output.  If the software is embedded in a hardware-software system, user manuals or
operating procedures for that system may make separate SUMs unnecessary.  An alternative to the Software Center Operator
Manual (SCOM) and Software Input/Output Manual (SIOM).

Software Version
Description (SVD)
DI-IPSC-81442

Identifies and describes a software version consisting of one or more Computer Software Configuration Items (CSCIs).  Used
to release, track, and control software versions.  The term "version" may be applied to the initial release of the software, to a
subsequent release of that software, or to one of multiple forms of the software released at approximately the same time (for
example, to different sites).

FIGURE 8.  Overview of MIL-STD-498 DIDs and the resulting software products - (continued).
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4.3 Key concepts of MIL-STD-498 .  To apply MIL-STD-498 effectively, it is important to

understand the key concepts embodied in the standard.  The paragraphs that follow present

these key concepts.

4.3.1 Players and agreements assumed by MIL-STD-498 .  Figure 9 illustrates the players and

agreements assumed by MIL-STD-498.  The paragraphs that follow explain each term.

         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿    ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿           ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
         ³              ³    ³             ³     ³             ³           ³      Statement     ³
         ³     User     ÃÄÄÄÄ´  Acquirer   ÃÄÄÄÄÄ´   Support   ³           ³         of         ³
         ³              ³    ³             ³     ³   Agency    ³        ÚÄÄ´        Work        ³
         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ    ÀÄÄÄÄÄÄÂÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÙ        ³  ³                    ³
                                    ³ ×ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿             ³  ³      (Tasking)     ³
                             ÚÄÄÄÄÄÄÁÄÄÄÄÄÄÄ¿       ÚÄÄÄÄÄÁÄÄÄÄÄÄ¿      ³  ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                             ³              ³      ÚÁÄÄÄÄÄÄÄÄÄÄ¿ ³      ³ 
                             ³  Developer   ³      ³  Contract ³ ³      ³  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                             ³              ³      ³           ³ ÃÄÄÄÄÄÄ´  ³ Contract Line Item ³
                             ÀÄÄÄÄÄÄÂÄÄÄÄÄÄÄÙ      ³(Agreement) ³ ³      ³  ³    Number (CLIN)   ³
                                    ³              ³           ³ ³      ³  ³   ----- OR -----   ³
                               ÚÄÄÄÄÁÄÄÄÄÄÄÄÄ¿     ³           ³ ³      ³  ³    Contract Data   ³
                             ÚÄÁÄÄÄÄÄÄÄÄÄÄÄÄ¿³     ³           ÃÄÙ      ³  ³  Requirements List ³
                             ³              ³³     ÀÄÄÄÄÄÄÄÄÄÄÄÙ        ÀÄÄ´       (CDRL)       ³
                             ³Subcontractors ³³                             ³                    ³
                             ³              ÃÙ                             ³   (Deliverables)   ³
                             ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                              ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 9.  Players and agreements assumed by MIL-STD-498.

a. Players .  MIL-STD-498 is written in terms of the following players.

1) Acquirer:  an organization that procures software products for itself or another

organization.  The acquirer may be a government agency or a prime contractor.

2) Developer:  an organization that develops software products ("develops" may include

new development, modification, reuse, reengineering, or any other activity that results

in software products).  The developer may be a contractor or a government agency.

3) Subcontractor(s):  organization(s) identified and tasked by the developer to perform

part of the required effort.  Subcontractors may be contractors or government

agencies.

4) User:  the organization(s) or persons within those organization(s) who will operate

and/or use the software for its intended purpose.

5) Support agency:  the organizations that will maintain the software and offer additional

services (such as mainframe operation) to the user after the software is installed for

operational use.



(PDF version) MIL-STD-498 Overview and Tailoring Guidebook Page 23

b. Agreements .  MIL-STD-498 is written in terms of the following agreements:

1) Contract:  the agreement between the acquirer and developer.  Between government

agencies, the contract may take the form of a Memorandum of Agreement or other

form of tasking.

2) Statement of Work (SOW):  that portion of the contract that lays out the tasks to be

performed by the developer.

3) Contract Line Item Number (CLIN):  that portion of the contract that identifies

deliverable products.

4) Contract Data Requirements List (CDRL):  that portion of the contract that identifies

deliverable software products.

c. Project-specific interpretation .  Depending upon circumstances, two or more of the

players identified above may be the same; the players or agreements may have different

names; or there may be other variations from the framework just described. It is important

to sort out how these terms apply to each individual situation so the standard can be

interpreted appropriately.

4.3.2 Accommodating Incremental and Evolutionary development .

a. Program strategies .  Both DoDI 5000.2 and DoDI 8120.2 define multiple program

strategies for acquiring systems and software.  Included are "Grand Design," "Incremental"

(also called "Preplanned Product Improvement"), and "Evolutionary" strategies.  A key

concept of MIL-STD-498 is accommodating each of these strategies.

b. MIL-STD-498's "build" concept .  To meet this goal, MIL-STD-498 is written in terms of

developing software in multiple "builds."  Each build incorporates a specified subset of the

planned capabilities of the software.  The builds might be prototypes, versions offering

partial functionality, or other partial or complete versions of the software. Figures and

notes in the standard tell how to interpret the standard on projects involving multiple

builds.  Figure 10 shows how each major activity in MIL-STD-498 may be applied in one or

more builds.  Details about program strategies and build planning are given in Section 5 of

this guidebook.
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Activity
Builds

Build 1 Build 2 Build 3 Build 4

5.1  Project planning and oversight x x x x

5.2  Establishing a software development environment x x x x

5.3  System requirements analysis x x

5.4  System design x x x

5.5  Software requirements analysis x x x x

5.6  Software design x x x x

5.7  Software implementation and unit testing x x x x

5.8  Unit integration and testing x x x x

5.9  CSCI qualification testing x x x

5.10 CSCI/HWCI integration and testing x x x

5.11 System qualification testing x x

5.12 Preparing for software use x x x x

5.13 Preparing for software transition x

Integral processes:

 5.14  Software configuration management x x x x

 5.15  Software product evaluation x x x x

 5.16  Software quality assurance x x x x

 5.17  Corrective action x x x x

 5.18  Joint technical and management reviews x x x x

 5.19  Other activities x x x x

FIGURE 10.  One possible mapping of MIL-STD-498 activities to multiple builds.

4.3.3 Alternatives to formal reviews and audits .

a. Problems with formal reviews and audits .  One of the biggest distractions from "real

work" on a software development project is preparing for formal reviews and audits. A

common "horror story" is that everyone stops "real work" six weeks before a formal review

and starts generating view-graphs for the review.  The result can be tremendous

expenditure of time and energy on a review that is an overly detailed snapshot of where

the project was six weeks before.  The developer spends hundreds of staff-hours

preparing, and the acquirer is swamped by information overload. 
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b. MIL-STD-498's joint reviews .  Instead of formal reviews and audits, MIL-STD-498 calls

for more frequent, low-key joint (acquirer/developer) technical and management reviews,

focusing on natural work products rather than view-graphs or other specially prepared

materials.  These reviews include informal discussions of status, ideas, approaches, risks,

etc.  The idea of these reviews is ongoing communication between the acquirer and

developer with minimum time wasted.  Appendix F in MIL-STD-498 suggests candidate

reviews to hold.

c. Relationship to formal reviews and audits .  MIL-STD-498's joint technical and manage-

ment reviews are designed to provide all of the coordination needed between the

developer and the acquirer.  Formal reviews may be used to supplement the joint reviews

if so desired, but they should focus on major issues raised at the joint reviews rather than

repeating the details covered there.

4.3.4 Decreased emphasis on documentation and greater compatibility with CASE tools .

a. Document-driven software development .  A frequent

complaint about software development under military

standards is that it is document driven.  This concern is

illustrated in Figure 11.  Rather than focusing on the real

work to be done, the developer must generate an endless

series of documents, some of which have little to do with

getting the job done.  The developer may have to translate

real work products, such as data in computer-aided

software engineering (CASE) tools, into paper documents

or translate work products from the format in which work is

being done to an artificial format imposed by Data Item

Descriptions (DIDs).

b. MIL-STD-498's  emphasis  on  natural  work products .  A fundamental concept of

MIL-STD-498 is focusing on the "real work" of a project, versus non-productive tasks that

do not contribute to project goals.  This focus appears in several ways:

1) Focus on natural work products versus documentation.  The MIL-STD-498 activities

that generate information require the developer to "define and record" information, not

to "prepare a given document."  Notes in the standard and a paragraph explaining the

intended meaning of "record" emphasize that this wording is designed to

accommodate project information in its natural form, for example, in CASE tools,

rather than requiring the developer to prepare traditional documents.

FIGURE 11.
Excessive documentation.
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2) Focus on natural work projects versus deliverables.  MIL-STD-498 distinguishes

between the planning and engineering work that are the "real work" of a project and

the activity of preparing a deliverable.  This point may seem the same as item (1) just

above, but is not.  Item (1) is about allowing the developer to record project

information in the most natural form, for example, in a CASE tool versus a paper

document.  Item (2) is about not making work products, whatever their form,

deliverable without good reason.  In the past, acquirers often thought that the way to

make the developer do the work was to require deliverables containing evidence of

the work (the "homework" approach to acquisition management).  But preparing

information for delivery takes extra time and should not be required without good

reason.  MIL-STD-498 requires the work to take place, regardless of whether the

results are made deliverable, and gives the acquirer access to the results in the

developer's facility.  When deliverables are needed, they are called for in the CDRL or

in contract line item numbers (CLINs). 

3) Use of the DIDs as checklists.  Many of the activities in MIL-STD-498 rely on DIDs to

fully define them.  For example, the activity of preparing a Software Development Plan

(SDP) consists of defining and recording all information called for by the Software

Development Plan DID.  This requirement applies regardless of whether the SDP is in

the form of a document and regardless of whether the resulting plan is deliverable.

The DID is used as a checklist of information to be defined in carrying out the required

activity.  This is a new role for DIDs. Figure 12 illustrates the role of DIDs and software

products in MIL-STD-498, emphasizing the distinction made between natural work

products, the form in which they reside, and their status as deliverables or

non-deliverables.  If the DID is used only as a checklist and the resulting software

product is not deliverable, the DID is not cited in the CDRL.

    ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿      ÚÄÄÄÄÄÄÄÄÄÄ¿         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
    ³     MIL-STD-498     ³      ³   DID    ³         ³                                                    ³
    ³ -------- ³ -------- ³      ³specifying ³ results ³                                                    ³
    ³ -------- ³ ÚÄÄÄÄÄÄÄ¿³ plus ³ required ³   in    ³             A software product, such as            ³
    ³          ³ ³------- ³³ÄÄÄÄÄØ³ content  ³ÄÄÄÄÄÄÄÄØ³ plan, requirements, design, code, database, manual ³
    ³ -------- ³ ³------- ³³      ³          ³         ³                                                    ³
    ³ -------- ³ ÀÄÄÄÂÄÄÄÙ³      ³          ³         ³                                                    ³
    ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÅÄÄÄÄÙ      ÀÄÄÄÄÄÄÄÄÄÄÙ         ÀÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                     ³                                      ³ May be                         ³May be
          Tasking paragraph                         ÚÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄ¿                ÚÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄ¿
          in MIL-STD-498                       ÚÄÄÄÄÄÁÄÄÄÄÄ¿   ÚÄÄÄÄÄÁÄÄÄÄ¿     ÚÄÄÄÄÄÁÄÄÄÄÄ¿   ÚÄÄÄÄÄÄÁÄÄÄÄ¿
                                              ³     A     ³   ³    In    ³     ³           ³   ³           ³
                                              ³traditional ³   ³   some   ³     ³Deliverable ³   ³    Non-   ³
                                              ³ document  ³   ³other form ³     ³           ³   ³deliverable ³
                                              ³           ³   ³(such as  ³     ³           ³   ³           ³
                                              ³           ³   ³CASE tool) ³     ³           ³   ³           ³
                                              ÀÄÄÄÄÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 12.  Role of DIDs and software products in MIL-STD-498.
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4.3.5 Improved links to systems engineering .

a. Two types of systems .  A key aspect of the merger of DOD-STD-2167A and

DOD-STD-7935A was that the resulting standard had to cover two types of systems,

illustrated in Figure 13:  (1) hardware-software systems (such as radar systems) for which

the standard covers only the software portion, and (2) software systems (such as payroll

systems) for which the standard governs overall system development. 

                               
                     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                               ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                     ³ Hardware/Software ³                               ³   Software   ³
                     ³      System       ³                               ³    System    ³      
                     ÀÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÙ                               ÀÄÄÄÄÄÄÂÄÄÄÄÄÄÄÙ      
               ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                    ÚÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
          ÚÄÄÄÄÁÄÄÄÄÄ¿   ÚÄÄÄÄÁÄÄÄÄÄ¿   ÚÄÄÄÄÄÁÄÄÄÄ¿         ÚÄÄÄÄÄÁÄÄÄÄ¿  ÚÄÄÄÄÁÄÄÄÄÄ¿   ÚÄÄÄÄÁÄÄÄÄÄ¿
          ³ Hardware ³   ³ Software ³   ³ Hardware ³         ³ Software ³  ³ Software ³   ³ Software ³
          ³          ³   ³          ³   ³          ³         ³          ³  ³          ³   ³          ³
          ÀÄÄÄÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÄÄÄÙ         ÀÄÄÄÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 13.  Two types of systems handled by MIL-STD-498.

b. MIL-STD-498's "participate" concept .  MIL-STD-498 covers this duality by including

system-level  activities,  requiring the developer to "participate" in them, and stating that:

1) If the software to be developed is part of a hardware-software system for which the

standard covers only the software portion, the term "participate" is to be interpreted as

"take part in, as described in the Software Development Plan," and 2) If the software

(possibly with its computers) is considered to constitute a system, the term "participate" is

to be interpreted as "be responsible for."   This use of "participate" covers both cases.

4.3.6 Use of software management indicators .

a. DoD emphasis on quantitative measures .  There is increasing emphasis in DoD on

quantitative measurement of software progress, size, quality, and other attributes.

Figure 14 illustrates this type of measurement.  The idea behind these initiatives is that

only by obtaining quantitative measures will it be possible to make real progress in

improving the software development process.

                        ³                                 Planned  
                        ³                             ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
               Staff    ³                             ³                           
               Levels   ³            ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ        Actual                         
                        ³            ³                  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
                        ÃÄÄÄÄÄÄÄÄÄÄÄÄÙ                  ³                        
                        ³                  ÚÄÄÄÄÄÄÄÄÄÄÄÄÙ                        
                        ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                                     
                        ³
                        ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ   Time

FIGURE 14.  Illustration of the use of quantitative measures.
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b. MIL-STD-498's software management indicators .  MIL-STD-498 takes a cautious step

into this area by requiring the developer to define and apply software management

indicators and by providing a set of candidate management indicators to serve as a

starting point.  It is left to the developer to propose in the Software Development Plan the

indicators to be used, the data to be collected, the approach to interpreting the data, and

the reporting approach.  The acquirer can provide feedback on the proposed approach

when reviewing the Software Development Plan.

4.3.7 Improved coverage of modification, reuse, and reengineering .

a. DoD initiatives .  There is increasing emphasis in DoD on meeting user needs by

modifying, reusing, and reengineering existing software products rather than developing

everything "from scratch."  These initiatives apply not just to the software itself, but to

associated software products such as architectures and design.

b. MIL-STD-498's support for these initiatives .  Figure 15 summarizes the provisions

incorporated into MIL-STD-498 to accommodate these approaches.

PROVISIONS SUPPORTING SOFTWARE MODIFICATION, REUSE, AND REENGINEERING

 MIL-STD-498:

1) States that each activity in the standard may be performed by modifying, reusing, or

reengineering existing items, as well as by developing something new.

2) Requires the developer to identify and evaluate reusable software products for use in

fulfilling contract requirements, and to incorporate those that meet the criteria

established for the project.

3) Provides criteria for evaluating software products for reuse and tells how to interpret the

standard when applied to reused items.

4) Requires the developer to identify and analyze opportunities for developing software

products for reuse, and to notify the acquirer of those that provide cost benefits and are

compatible with program objectives.

5) Provides a definition of reengineering and its constituent activities, and provides a

diagram showing how MIL-STD-498 can be applied to a reengineering project.

FIGURE 15.  MIL-STD-498 provisions supporting modification, reuse, and reengineering.
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4.3.8 Increased emphasis on software supportability .

a. Importance of supportability .  Study after study has shown that over 75% of software's

life cycle cost occurs after initial delivery.  These figures emphasize the importance of

making software supportable. 

b. Effect of the DoD support model .  In many DoD organizations, the approach to software

support is to transition the software from the initial developer to a completely different

organization for software support.  This approach, potentially involving a complete change

of players, makes supportability of the software even more critical.

c. MIL-STD-498's approach to supportability .  Supportability is the driving force behind

many of MIL-STD-498's requirements.  Figure 16 summarizes key provisions.

PROVISIONS THAT PROMOTE SOFTWARE SUPPORTABILITY

MIL-STD-498 requires the developer to:

1) Identify all resources used or generated during the development that will be needed by

the support agency.

2) Prepare a Software Transition Plan that identifies these resources and tells how

deliverable items will be transitioned to the support agency.

3) Demonstrate that the delivered software can be supported given these resources.

4) Define and record the behavioral design as well the architectural and detailed designs,

detailing the behavior selected to meet system and CSCI requirements.

5) Record the rationale for key decisions that may be useful to the support agency.

6) Update design descriptions after testing to reflect the "as built" software.

7) Record compilation/build procedures for those who must modify the software.

8) Prepare manuals to be used for software support.

9) Record and follow coding, design, and other standards for software products.

FIGURE 16.  MIL-STD-498 provisions that promote software supportability.
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4.3.9 Clearer distinction between requirements and design .

a. Traditional distinction .  The traditional distinction between requirements and design has

been that requirements state "what" a system or CSCI must do and design states "how" it

will do it.  This distinction, however, can be subjective and often leads to disagreements

as to which is which.

b. MIL-STD-498's distinction .  MIL-STD-498 takes a more pragmatic approach:  A

characteristic, whether it is "what" or "how," is a requirement if the acquirer cares enough

about it to make it a condition for acceptance; a characteristic selected by the developer in

response to the requirements, whether it is "what" or "how," is design. The contrast in

definitions is illustrated in Figure 17.

                                                                                      
                ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                ³ Requirements vs design: ³                          ³ Requirements vs design: ³
                ³       Traditional       ³                          ³       MIL-STD-498's     ³
                ³       Distinction       ³                          ³       Distinction       ³
                ÀÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÙ                          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÙ
                 ÚÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄ¿                            ÚÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄ¿
      ÚÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄ¿   ÚÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄ¿      ÚÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄ¿   ÚÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄ¿
      ³ Requirements:      ³   ³ Design:            ³      ³ Requirements:       ³   ³ Design:             ³
      ³  WHAT the system   ³   ³  HOW the system    ³      ³  Characteristics    ³   ³  Characteristics    ³
      ³  or software must  ³   ³  or software will  ³      ³  deemed conditions  ³   ³  selected to meet   ³
      ³  do                ³   ³  do it             ³      ³  for acceptance     ³   ³  the requirements   ³
      ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ      ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                                                                        

FIGURE 17.  Contrasting definitions of requirements and design.

c. Implications .  The implications of MIL-STD-498's distinction are the following:

1) More focused SSSs and SRSs.  SSSs and SRSs should specify only those

characteristics of the system and software that are conditions of acceptance.

Characteristics that are left up to the developer, even if they describe "what" the

system or software will do, do not belong in the SSSs and SRSs.  Instead, they

belong in design descriptions as behavioral design (what the system or CSCI will do),

or as architectural or detailed design (how the system or CSCI will do it).

2) More focused qualification testing.  Since qualification testing consists of

demonstrating that all of a CSCI's or system's requirements have been met, more

focused SSSs and SRSs have a similar effect on qualification testing.  This testing

focuses on those characteristics that have been designated conditions for acceptance

without getting side-tracked into other characteristics.
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3) Keeping design decisions the developer's prerogative.  Design decisions made during

the project, even if presented at joint reviews or included in deliverable design

descriptions, remain at the discretion of the developer.  They need to be covered in

developer-internal testing, but they are subject to change and need not be

demonstrated in qualification testing.  If the acquirer decides that a design decision

should be a requirement, it is necessary to take appropriate action, possibly involving

contractual measures and additional cost to revise specifications, revise planning for

qualification tests, and perform additional qualification tests.

4.3.10 Compatibility with non-hierarchical methods .

a. Top-down functional decomposition .  Although not intended to do so, DOD-STD-2167A

has been perceived to favor top-down functional decomposition over other development

methods.  Most frequently cited are DOD-STD-2167A's requirements regarding software

architecture, in which CSCIs are decomposed into computer software components

(CSCs), which are decomposed into other CSCs, which are finally decomposed into

computer software units (CSUs), which are associated with physical code entities.  While

some users of DOD-STD-2167A have had no problem with this framework, others have

found it inhibiting to their preferred methods.

b. MIL-STD-498's software architecture .  MIL-STD-498 redefines software architecture by

requiring simply that CSCIs be decomposed into software units, which may or may not be

related to each other in a hierarchical manner.  A software unit is any element in the

design of a CSCI, for example, a major subdivision of a CSCI, a component of that

subdivision, a class, object, module, function, routine, or database.  Software units may

occur  at  different  levels  of  a  hierarchy  and  may  consist  of  other software  units.

MIL-STD-498 further acknowledges that software units in the design may or may not have

a one-to-one relationship with the code and data entities that implement them or with the

computer files containing those entities.  This generalization of software units and

separation of logical from physical entities, illustrated in Figure 18, provides more flexibility

to employ a variety of software development methods.

               Design: ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿                                              ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿
                       ³ Software   ³                                              ³ File 1     ³
                       ³ unit 1     ÃÄÄÄÄÄÄÄ¿             ÚÄÄÄÄÄÄÄÄÄÄÄ¿        ÚÄÄÄ´ (perhaps   ³
                       ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ       ³ may be      ³ One code  ³ may be ³   ³  data)     ³
                       ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿       ³ implemented ³  entity   ³ stored ³   ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ
                       ³ Software   ÃÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄØ³ (such as  ÃÄÄÄÄÄÄÄÄ´                
                       ³ unit 2     ³       ³     as      ³  a code   ³  as    ³   ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
                       ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ       ³             ³  module)  ³        ³   ³ File 2     ³
                       ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿       ³             ÀÄÄÄÄÄÄÄÄÄÄÄÙ        ÀÄÄÄ´ (perhaps   ³
                       ³ Software   ÃÄÄÄÄÄÄÄÙ                                      ³  logic)    ³
                       ³ unit 3     ³                                              ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ
                       ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 18.  Flexibility in handling design entities, code entities, and files.
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c. Methodology independence .  It is MIL-STD-498's goal to neither encourage nor preclude

any particular software development methodology.  As shown in Figure 19, the standard

lays out a set of activities that must be accomplished and defines a set of software

products that must be produced, but leaves it to the developer to propose in the Software

Development Plan how those activities will be performed and how the products will be

produced.  The acquirer has an opportunity to react to the proposed methods when

reviewing the Software Development Plan.

                              ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿
                              ³     MIL-STD-498      ³     ³ SW Development Plan  ³
                              ³ -------- ³ -------- ³     ³ -------- ³ ÚÄÄÄÄÄÄÄ¿³
                              ³ -------- ³ ÚÄÄÄÄÄÄÄ¿³     ³ -------- ³ ³------- ³³
                              ³          ³ ³------- ³³×ÄÄÄØ³          ³ ³------- ³³
                              ³ -------- ³ ³------- ³³     ³ -------- ³ ³------- ³³
                              ³ -------- ³ ÀÄÄÄÂÄÄÄÙ³     ³ -------- ³ ÀÄÄÄÂÄÄÄÙ³
                              ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÅÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÅÄÄÄÄÙ
                                               Ú                           Ú

                                     Requirement stating        Developer's plan stating
                                     WHAT must be done          HOW it will be done

FIGURE 19.  Methodology independence of MIL-STD-498.

4.3.11 Improved coverage of database development .

a. Role of databases .  Databases are crucial to automated information systems.  They may

not be used at all in weapon systems.  A significant issue that arose in merging

DOD-STD-2167A and DOD-STD-7935A was making sure that database development was

handled adequately.

b. MIL-STD-498's approach to databases .  MIL-STD-498 takes an approach consistent

with the Defense Federal Acquisition Regulation Supplement, by defining software as

computer programs and computer databases.  Figure 20 illustrates this relationship.

Following this approach, MIL-STD-498 takes databases into account throughout the

software development process.  Requirements definition includes defining database

requirements; software design includes database design; implementation -- purposely

renamed from DOD-STD-2167A's "coding" to accommodate databases -- includes building

and possibly populating databases; and testing includes ensuring that databases work as

required.  

                                                   ÚÄÄÄÄÄÄÄÄÄÄ¿
                                                   ³ Software ³   
                                                   ³          ³
                                                   ÀÄÄÄÄÄÂÄÄÄÄÙ
                                                 ÚÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄ¿         
                                           ÚÄÄÄÄÄÁÄÄÄÄ¿     ÚÄÄÄÄÄÁÄÄÄÄÄ¿   
                                           ³ Computer ³     ³ Computer  ³   
                                           ³ Programs ³     ³ Databases ³   
                                           ÀÄÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÄÙ   

FIGURE 20.  Relationship of the terms software, computer program,and computer database.
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4.3.12 Improved criteria for software product evaluations .

a. Objective versus subjective criteria .  A significant problem in specifying criteria for

software product evaluations is that some of the most important criteria are subjective. For

example, most people would agree that a requirement specification should be

understandable and feasible, but there are no objective definitions for these criteria.

Concern about objectivity led to the deletion of all subjective criteria from

DOD-STD-2167A.  The result was a set of objective but incomplete criteria that was less

than satisfactory.

b. MIL-STD-498's criteria .  MIL-STD-498 handles this problem by including subjective

criteria such as understandability and feasibility, defining them as clearly as possible,

acknowledging that they are subjective, and stating that, because of their subjectivity, the

requirement is not to prove that a software product meets the criteria but to perform an

evaluation using the criteria and to identify possible problems for discussion and

resolution.  This explicit handling of subjective criteria, illustrated in Figure 21, was

accepted by reviewers and provides more meaningful software product evaluations.

                     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿
                     ³ Objective      ³     ³   Software Product  ³     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                     ³ criteria       ÃÄÄÄÄØ³ -------- ³ -------- ³     ³ Possible       ³
                     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ     ³ -------- ³ -------- ³     ³ problems for   ³
                     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ³          ³ -------- ÃÄÄÄÄØ³ discussion and ³
                     ³ Subjective     ÃÄÄÄÄØ³ -------- ³ -------- ³     ³ resolution     ³
                     ³ criteria       ³     ³ -------- ³ -------- ³     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ                     

FIGURE 21.  MIL-STD-498's use of objective and subjective criteria.

4.3.13 Distinguishing between software quality assurance and software product

evaluation .

a. Issues addressed .  MIL-STD-498 addresses two related issues:

1) Relationship of software quality assurance and software product evaluation.

DOD-STD-2168, Defense System Software Quality Program, establishes

requirements for software quality assurance.  Although no overlap with

DOD-STD-2167A's software product evaluations was intended, there were

requirements in the two standards that raised questions about the standards'

relationship.

2) Requests to include software quality assurance in MIL-STD-498.  Early  drafts  of

MIL-STD-498 followed DOD-STD-2167A's approach of leaving software quality

assurance to DOD-STD-2168.  Many reviewers commented that the standard was

incomplete without a software quality assurance section.
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b. MIL-STD-498's approach to software quality assurance .  In response to these

concerns, MIL-STD-498 incorporates software quality assurance and carefully words the

requirements for software quality assurance to avoid any overlap with software product

evaluation.  Figure 22 summarizes these requirements.

Aspect of the project Responsibility of quality assurance

Activities required by the contract or described in
the Software Development Plan

Assure they are being performed in accordance
with the contract and with the plan

Software products required by the contract
(whether deliverable or not)

Assure they exist and have undergone software
product evaluation, testing, and corrective action
as required by the contract

FIGURE 22.  Avoiding overlap of SQA with other evaluation/testing activities.

c. Relationship to DOD-STD-2168 .  MIL-STD-498's quality assurance requirements can be

used on their own.  If more detail is desired, they can be replaced or supplemented by

DOD-STD-2168 or another software quality assurance standard.  Appendix B of this

guidebook shows how MIL-STD-498 covers the requirements in DOD-STD-2168.

4.3.14 Application of configuration management to in-process work products .

a. Software configuration management in DOD-STD-2167A .  DOD-STD-2167A's

configuration management requirements focused on controlling deliverable code and

documentation.  Feedback on the standard indicated that DOD-STD-2167A's concept of a

"developmental configuration" was confusing and unhelpful; that all work products, not just

deliverable ones, need to be controlled during development; and that the standard ignores

items that are actually controlled (such as computer files).

b. MIL-STD-498's approach to configuration management .  MIL-STD-498 eliminates the

concept of the developmental configuration and requires the developer to:  1) identify all 

of the entities to be controlled (such as computer files, documents, CSCIs, etc.),

2) establish the levels of control each entity must pass through (from author control up to

acquirer control), and 3) establish procedures for controlling and tracking these entities

and changes to them.  This approach focuses on in-process work products as well as

deliverables and provides the levels of control needed during software development.

c. Relationship to configuration management standards .  MIL-STD-498's requirements

for software configuration management can be used on their own to provide configuration

management during software development.  If more detail is desired, they can be replaced

or supplemented by a separate configuration management standard.
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4.3.15 Relationship to other related standards .

a. Tiering of standards .  Tiering of standards, that is, having one standard invoke other

standards, is discouraged by the DoD Acquisition Streamlining initiative as leading to

excessive, sometimes unintended requirements.  The problem is illustrated in Figure 23.

     ÚÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿
     ³ CONTRACT ³     ³        MIL-x        ³     ³       MIL-y         ³     ³       MIL-z         ³
     ³ -------- ³     ³ -------- ³ -------- ³     ³ -------- ³ ÚÄÄÄÄÄÄÄ¿³     ³ -------- ³ ÚÄÄÄÄÄÄÄ¿³
     ³ ÚÄÄÄÄÄÄ¿ ³     ³ -------- ³ ÚÄÄÄÄÄÄÄ¿³     ³ -------- ³ ³Follow ÃÄÄÄÄÄØ³ -------- ³ ³Follow ÃÄÄÄÄØ . . .
     ³ ³Follow ÃÄÄÄÄÄÄØ³          ³ ³Follow ÃÄÄÄÄÄØ³          ³ ³MIL-z  ³³     ³          ³ ³Mil-w  ³³
     ³ ³MIL-x ³ ³     ³ -------- ³ ³MIL-y  ³³     ³ -------- ³ ÀÄÄÄÄÄÄÄÙ³     ³ -------- ³ ÀÄÄÄÄÄÄÄÙ³
     ³ ÀÄÄÄÄÄÄÙ ³     ³ -------- ³ ÀÄÄÄÄÄÄÄÙ³     ³ -------- ³  ------- ³     ³ -------- ³  ------- ³
     ÀÄÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 23.  Tiering of standards.

b. MIL-STD-498's approach .  MIL-STD-498 invokes no other standards.  It takes the

approach of covering all relevant topics at least in summary form, and provides, for

information only, a table of related standards that the acquirer may wish to consider as

alternatives or supplements to the requirements in MIL-STD-498.  Included in the table are

both DoD and commercial standards.  Because the listed standards are from various

sources and are not coordinated, a set selected from the table may be inconsistent.  The

acquirer is responsible for reconciling any inconsistencies in the selected standards.

4.3.16 Ordering the software via the CDRL (DD Form 1423) .

a. Differing methods .  Different DoD services and government agencies disagree on how to

order delivery of the software itself.  Some order delivery of the software via the CDRL

(DD Form 1423), using a DID; others order delivery of the software as a contract line item

number (CLIN).  As a result of the controversy, DOD-STD-2167A was issued without a

DID for ordering software.  This decision forced DoD services and government agencies

who wished to order software via the CDRL to find or prepare a DID for this purpose.

b. The MIL-STD-498 Software Product Specification .  Research into this question led to

Defense Federal Acquisition Regulation Supplement clause 227.403-77, which states that,

with certain exceptions, any computer program or computer database to be acquired

under a contract is to be listed on the CDRL.  Based on this research, provisions were

included in MIL-STD-498's Software  Product  Specification DID to permit  this  DID  to  be

used  to  order  both  executable  code  and  source files. MIL-STD-498 thus provides for

both methods of ordering software -- via CDRL or CLIN.  The reader should follow DoD

service or government agency policy or practice in deciding which method to use.
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4.3.17 Tailoring .

a. Importance of tailoring .  MIL-STD-498 and its DIDs are designed to be tailored for each

project and for each type of software being developed on a project.  Each project is to

review the standard and DIDs and select only those requirements that will be

cost-effective for the project.

b. Relationship to "builds."   Tailoring goes hand in hand with multiple builds because

different requirements of the standard apply to different builds.  For example, the

requirements for qualification testing may not apply to early prototypes, but do apply to the

finished product.  Section 5 provides guidance on how to plan the builds for a project and

tailor MIL-STD-498 accordingly.

4.3.18 The importance of plans .

a. MIL-STD-498's plans .  MIL-STD-498 requires 4 types of plans, described in Figure 24.

Title Purpose

Software
Development Plan
(SDP)

Describes the developer's approach to carrying out the software
development project.  Includes planning for software quality
assurance and software configuration management, which can be
published separately

Software Test Plan
(STP)

Describes the developer's approach to software qualification
testing

Software Installation
Plan (SIP)

Describes the developer's approach to installing the software at
user sites

Software Transition
Plan (STrP)

Describes the developer's approach to transitioning the software to
the support agency

FIGURE 24.  The MIL-STD-498 plans.

b. Role of plans in MIL-STD-498 .  MIL-STD-498 tells "what" the developer must do, but not

"how" it is to be done.  The developer proposes the "how" via the plans.  This philosophy

makes the plans, especially the Software Development Plan, key documents on the

project.  The acquirer has the right to review and approve (or disapprove) the plans, and

the developer must adhere to the plans once approved.  To accommodate changes during

the project, MIL-STD-498 requires the developer to submit all updates except those

involving developer-internal schedules and related staffing information for approval.
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4.4 Converting to MIL-STD-498 from DOD-STD-2167A and DOD-STD-7935A .  This section

is designed to ease the transition from DOD-STD-2167A and DOD-STD-7935A to MIL-STD-498.

It identifies key terminology changes and maps the DIDs of the preceding standards to and from

the MIL-STD-498 DIDs.

a. Mapping of key terms .  Figure 25 identifies selected terms in MIL-STD-498 and gives

their counterparts in DOD-STD-2167A and DOD-STD-7935A.

b. Mapping of DIDs .  Figure 26 identifies the DOD-STD-7935A DIDs and tells which

MIL-STD-498 DIDs contain their contents.  Figure 27 provides a similar mapping from the

DOD-STD-2167A DIDs to the MIL-STD-498 DIDs.  Figure 28 provides the reverse

mapping, identifying the MIL-STD-498 DIDs and telling which DOD-STD-2167A and/or

DOD-STD-7935A DIDs formed the basis for each.

MIL-STD-498 Term DOD-STD-2167A Counterpart DOD-STD-7935A Counterpart

Acquirer Contracting agency User Group (no distinction made

between acquirer and user roles)

Developer Contractor (covers government

agency or contractor)

Development Group (covers

government agency or contractor)

Implementation Coding Development, production, coding,

database generation

Installation (at user sites) Deployment Deployment, implementation,

installation

Software unit Computer software component and

computer software unit

Software unit

Computer Software Configuration

Item (CSCI)

Computer Software Configuration

Item (CSCI)

Program, computer program

Software support Software support Software maintenance

Software system (consisting of

software and possibly computers)

System (No specific term used to

distinguish this type of system)

Automated Information System,

system

Hardware-software system

(where the hardware may be

other than computers)

System (No specific term used to

distinguish this type of system)

(This type of system not covered by

DOD-STD-7935A)

FIGURE 25.  Mapping of key terms.
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DOD-STD-7935A DID Incorporated into These MIL-STD-498 DIDs

Functional Description (FD) System concepts into Operational Concept Description (OCD)

System requirements into System/Subsystem Specification (SSS)

Development planning into Software Development Plan (SDP)

System/Subsystem Specification

(SS)

System requirements into System/Subsystem Specification (SSS)

System design into System/Subsystem Design Description (SSDD)

Software Unit Specification (US) Requirement information into Software Requirements Specification

(SRS) and Interface Requirements Specification (IRS)

Design information into Software Design Description (SDD) and

Interface Design Description (IDD)

Database Specification (DS) Database Design Description (DBDD)

Test Plan (PT) High-level planning into Software Test Plan (STP)

Detailed planning into Software Test Description (STD)

Test Analysis Report (RT) Software Test Report (STR)

Users Manual (UM) Software Input/Output Manual (SIOM)

End User Manual (EM) Software User Manual (SUM)

Computer Operation Manual (OM) Software Center Operator Manual (SCOM)

Maintenance Manual (MM) Planning information into Software Transition Plan (STrP)

Software description into Software Design Description (SDD)

Maintenance procedures into Software Product

Specification (SPS)

Implementation Procedures (IP) Software Installation Plan (SIP)

FIGURE 26.  Mapping of DOD-STD-7935A DIDs to MIL-STD-498 DIDs.
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DOD-STD-2167A DID Incorporated into These MIL-STD-498 DIDs

Software Development Plan (SDP) Software Development Plan (SDP)

System/Segment Specification (SSS) System/Subsystem Specification (SSS)

System/Segment Design Document (SSDD) Operational concept into Operational Concept Description

 (OCD)

System design into System/Subsystem Design Description

 (SSDD)

Software Requirements Specification (SRS) Software Requirements Specification (SRS)

Interface Requirements Specification (IRS) Interface Requirements Specification (IRS)

Software Design Document (SDD) Software Design Description (SDD)

Interface Design Document (IDD) Interface Design Description (IDD)

Software Test Plan (STP) Software Test Plan (STP)

Software Test Description (STD) Software Test Description (STD)

Software Test Report (STR) Software Test Report (STR)

Computer System Operator's Manual (CSOM) Computer Operation Manual (COM)

Software User's Manual (SUM) Software User Manual (SUM)

Computer Resources Integrated Support

Document (CRISD)

Planning information into Software Transition Plan (STrP)

Modification procedures into Software Product Specification

 (SPS)

Software Product Specification (SPS) Software Product Specification (SPS)

Software Programmer's Manual (SPM) Computer Programming Manual (CPM)

Firmware Support Manual (FSM) Firmware Support Manual (FSM)

Version Description Document (VDD) Software Version Description (SVD)

FIGURE 27.  Mapping of DOD-STD-2167A DIDs to MIL-STD-498 DIDs.
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MIL-STD-498 DID DOD-STD-2167A and DOD-STD-7935A Source DIDs

Software Development Plan (SDP) 2167A Software Development Plan (SDP)
7935A Functional Description (FD), section 7

Software Installation Plan (SIP) 7935A Implementation Procedures (IP)

Software Transition Plan (STrP) 2167A Comp Res Integ Sup Doc (CRISD) - planning info
7935A Maintenance Manual (MM) - planning info

Operational Concept Description (OCD) 2167A System/Segment Design Doc (SSDD), section 3
7935A Functional Description (FD), section 2

System/Subsystem Specification (SSS) 2167A System/Segment Specification (SSS)
7935A Functional Description (FD) - system req't info
7935A System/Subsystem Spec (SS) - system req't info

System/Subsystem Design Description (SSDD) 2167A System/Segment Design Document (SSDD)
7935A System/Subsystem Spec - system design info

Software Requirements Specification (SRS) 2167A Software Requirements Specification (SRS)
7935A Software Unit Specification (US) - req't info

Interface Requirements Specification (IRS) 2167A Interface Requirements Specification (IRS)
7935A SW Unit Specification (US) - interface req't info

Software Design Description (SDD) 2167A Software Design Document (SDD)
7935A Software Unit Specification (US) - design info
7935A Maintenance Manual (MM) - "as built" design info

Interface Design Description (IDD) 2167A Interface Design Document (IDD)
7935A SW Unit Specification (US) - interface design info

Database Design Description (DBDD) 7935A Database Specification (DS)

Software Test Plan (STP) 2167A Software Test Plan (STP)
7935A Test Plan (PT) - high-level information

Software Test Description (STD) 2167A Software Test Description (STD)
7935A Test Plan (PT) - detailed information

Software Test Report (STR) 2167A Software Test Report (STR)
7935A Test Analysis Report (RT)

Software Product Specification (SPS) 2167A Software Product Specification (SPS)
2167A CRISD - modification procedures
7935A MM - maintenance procedures

Software Version Description (SVD) 2167A Version Description Document (VDD)

Software User Manual (SUM) 2167A Software User's Manual (SUM)
7935A End User Manual (EM)

Software Center Operator Manual (SCOM) 7935A Computer Operation Manual (OM)

Software Input/Output Manual (SIOM) 7935A Users Manual (UM)

Computer Operation Manual (COM) 2167A Computer System Operator's Manual (CSOM)

Computer Programming Manual (CPM) 2167A Software Programmer's Manual (SPM)

Firmware Support Manual (FSM) 2167A Firmware Support Manual (FSM)

FIGURE 28.  Mapping of MIL-STD-498 DIDs to DOD-STD-2167A and DOD-STD-7935A DIDs.
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5 .  TAILORING AND APPLICATION GUIDANCE

This section provides guidance to an acquirer on tailoring and applying MIL-STD-498.  This

section assumes a basic knowledge of system and software acquisition and does not attempt

to describe these processes. 

5.1 Approval of MIL-STD-498 .  MIL-STD-498 was issued 5 December 1994.  Its approval

extends for a two-year period, at the end of which time a commercial standard is expected to

be ready to use in its place.  Readers are advised to check with the Departmental

Standardization Office (DepSO) Standards Improvement Executive (SIE) of their DoD service

or government agency or the DoD Standards Office for current policy and guidance regarding

the standard.

5.2 Ways of applying MIL-STD-498 .  As shown in Figure 29 and described below,

MIL-STD-498 can be used in four basic ways.  The applicability of each method depends upon

DoD service or government agency policy and practice.  The acquirer is advised to check with

the Software Acquisition Executive for the DoD service or government agency for which the

project is being developed to determine the current status of pertinent policy.

Four basic ways of applying MIL-STD-498

Cite as a requirement in
the RFP and the contract

Cite as a requirement in
the RFP; require an SDP;
put the resulting SDP on
contract

Cite as guidance in the
RFP; require an SDP; put
the resulting SDP on
contract

Cite as a requirement in
the contract as a result of
the winning bidder having
proposed it

FIGURE 29.  Ways of applying MIL-STD-498.

a. Requirement in RFP and contract .  One way of using MIL-STD-498 is to cite it as a
required standard, appropriately tailored, in the Request for Proposal (RFP) and in the
contract.  This is the traditional use of military standards.

b. Requirement in the RFP, relying on SDP .  Another way to use MIL-STD-498 is to cite
it as a required standard in the RFP, to require a Software Development Plan (SDP) in
the proposal, and to put the SDP on contract.  A possible drawback of this method is
that changing the SDP during the project may require a contract modification.

c. Guidance in the RFP, relying on SDP .  A third way to use MIL-STD-498 is to cite it as
guidance in the RFP, require an SDP based on the guidance, and put the SDP on
contract.  The drawback cited above also applies here.

d. Developer-proposed requirement .  DoD encourages bidders to propose alternative
standards to those cited in the RFP.  If a bidder proposes to follow MIL-STD-498 and
that bidder is selected, the standard is placed on contract, constituting the fourth way of
using the standard.
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5.3 Information about tailoring .  Regardless of the manner in which MIL-STD-498 is

used, it is intended to be tailored for each type of software to which it is applied.  This section

provides guidance on tailoring.

5.3.1 What is tailoring ?  The tailoring process is illustrated in Figure 30.  It consists of:

a. Evaluating each requirement in a standard or DID to determine whether it is necessary

and cost effective for a given project, for a given phase or build within a project, and for

particular software on the project

b. For standards, deleting, modifying, or adding to the requirements, as appropriate

c. For DIDs, deleting unneeded requirements or modifying requirements in a manner that

does not increase required workload  (This more restrictive tailoring for DIDs is based

on U.S. law, specifically the Paperwork Reduction Act)

         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿         
         ³ DoD service/govt.   ³                                                      ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
         ³ agency policies     ÃÄÄ¿                                                   ³    . . .    ³
         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ  ³                                                 ÚÄÁÄÄÄÄÄÄÄÄÄÄ¿  ³
         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿  ³           ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿             ÚÄÁÄÄÄÄÄÄÄÄÄÄ¿ ³  ³
         ³ Characteristics of  ³  ³           ³    MIL-STD-498      ³           ÚÄÁÄÄÄÄÄÄÄÄÄÄ¿ ³ ³  ³
         ³ a given project     ÃÄÄ´ Use to    ³ -------- ³ -------- ³         ÚÄÁÄÄÄÄÄÄÄÄÄÄ¿ ³ ³ ³  ³
         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ  ÃÄÄÄÄÄÄÄÄÄÄ>³ -------- ³ °°°°°°°° ³      ÚÄÄÁÄÄÄÄÄÄÄÄÄÄ¿ ³ ³ ³ ³  ³
         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿  ³ evaluate  ³          ³          ³      ³    DIDs     ³ ³ ³ ³ ³  ³
         ³ Objectives of a     ÃÄÄ´           ³ °°°°°°°° ³ -------- ³      ³ ----------- ³ ³ ³ ³ ÃÄÄÙ
         ³ project phase/build ³  ³           ³ -------- ³ -------- ³      ³ °°°°°°°°°°° ³ ³ ³ ³ ³
         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ  ³           ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ      ³ ----------- ³ ³ ³ ÃÄÙ
         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿  ³                                        ³ ----------- ³ ³ ÃÄÙ
         ³ Characteristics of  ÃÄÄÙ            °°°°°°  designates deleted  ³ °°°°°°°°°°° ³ ÃÄÙ
         ³ particular software ³                       or modified         ³ ----------- ÃÄÙ
         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                       requirements        ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÙ          

FIGURE 30.  Overview of the tailoring process.

5.3.2 Why tailor ?

a. DoD directed .  DoDI 5000.2 directs that all acquisitions "contain only those

requirements that are essential and cost-effective."  This direction is the basis for

tailoring.

b. Cost avoidance .  Tailoring avoids unneeded activities, software products, controls,

and practices.  It can also eliminate duplicative requirements that may be invoked when

multiple standards are on contract.  These measures result in cost avoidance.

c. Shorter schedules .  By avoiding unnecessary requirements, projects can be

performed more quickly and their products delivered and fielded sooner.
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d. Balance between near-term and long-term benefits .  In making tailoring decisions, it

is important to perform a risk analysis to balance near-term savings of cost and

schedule against long-term risks.  Sample trade-offs include the following:

1) Products needed for software support.  Tailoring out software products needed for

software support can save time and money in the initial development, but may

have severe negative effects on the long-term cost of supporting the software.

2) Tests and evaluations.  Tailoring out software product evaluations, software

testing, and related activities can save time and money in the short term, but can

result in reduced quality and expensive and time-consuming rework if software

products are delivered before they are ready.

5.3.3 When is tailoring performed ?  Tailoring of MIL-STD-498 and its DIDs should be

viewed as an incremental process, as illustrated in Figure 31 and described below.

a. During preparation of the draft RFP .  Initial tailoring is often performed during

preparation of a draft Request for Proposal (RFP).  The acquirer assesses the project

and its objectives and determines what requirements of MIL-STD-498 and its DIDs

apply to each type of software.  The draft RFP requests feedback on the tailoring as

well as on other aspects of the procurement.

b. In response to the draft RFP .  Prospective bidders often include proposed revisions to

the tailoring in their comments on the draft RFP.  This tailoring provides each

prospective bidder's view as to the most cost-effective manner to perform the project

given project requirements and the particular methods and tools used by that bidder.

c. During preparation of the final RFP .  The tailoring in the final RFP is often revised

from the draft based on input from the prospective bidders.  This tailoring reflects the

set of requirements (or guidance) on which bidders will base their proposals. 

d. In proposals .  Bidders' proposals may contain additional or revised tailoring if

permitted by the RFP.  In addition, bidders are often encouraged to suggest alternative

standards and practices in place of military standards cited as requirements or

guidance in the RFP.  The amount and type of tailoring submitted in this step will

depend upon how the procurement is worded.

e. In Best and Final Offers .  Depending upon the procurement, the acquirer and bidders

may perform additional tailoring during Best and Final Offers.
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           ACQUIRER'S TAILORING                                           DEVELOPERS' TAILORING
                                                      º                                                          
                                                      º      
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿            º   ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ Program strategy                       ³            º   ³ Developer's software development process       ³
³ Current acquisition phase              ³            º   ³ Developer's software development tools         ³
³ DoD service/government agency policy   ³            º   ³ Developer's capability maturity                ³
³ Software support concept               ³            º   ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÂÄÄÄÄÄÄÂÄÄÄÄÄÄÂÄÄÄÄÄÄÂÙ
³ Other considerations                   ³            º                      ³       ³      ³      ³      ³
ÀÂÄÄÄÄÄÂÄÄÄÄÄÄÂÄÄÄÄÄÂÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÙ            º                      ³       ³      ³      ³      ³
 ³     ³      ³     ³      ³  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿         º     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿  ³       ³      ³      ³      ³
 ³     ³      ³     ³      ³  ³ Tailoring   ³  Draft  º     ³ Prospective ³  ³       ³      ³      ³      ³
 ³     ³      ³     ³      ÀÄØ³ for         ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄØ³ bidders'    ³×ÄÙ       ³      ³      ³      ³
 ³     ³      ³     ³         ³ draft RFP   ³   RFP   º     ³ tailoring   ³          ³      ³      ³      ³
 ³     ³      ³     ³         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÙ         º     ÀÄÄÄÄÄÄÄÂÄÄÄÄÄÙ          ³      ³      ³      ³
 ³     ³      ³     ³                                 º             ³                ³      ³      ³      ³
 ³     ³      ³     ³  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                º             ³                ³      ³      ³      ³
 ³     ³      ³     ³  ³ Tailoring   ³                º Comments on ³                ³      ³      ³      ³
 ³     ³      ³     ÀÄØ³ for         ³×ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                ³      ³      ³      ³
 ³     ³      ³        ³ RFP         ³                º Draft RFP                    ³      ³      ³      ³
 ³     ³      ³        ÀÄÄÄÄÄÄÂÄÄÄÄÄÄÙ                º            ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿  ³      ³      ³      ³
 ³     ³      ³               ³                RFP    º            ³ Bidders'     ³  ³      ³      ³      ³
 ³     ³      ³               ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄØ³ tailoring    ³×ÄÙ      ³      ³      ³
 ³     ³      ³                                       º            ³ for proposal ³         ³      ³      ³
 ³     ³      ³    ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                   º            ÀÄÄÄÄÄÄÄÂÄÄÄÄÄÄÙ         ³      ³      ³
 ³     ³      ³    ³ Tailoring    ³                   º  Proposals         ³                ³      ³      ³
 ³     ³      ÀÄÄÄØ³ for Best &   ³×ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                ³      ³      ³
 ³     ³           ³ Final Offer  ³                   º                                     ³      ³      ³
 ³     ³           ÀÄÄÄÄÄÄÂÄÄÄÄÄÄÄÙ                   º                 ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿  ³      ³      ³
 ³     ³                  ³ Request for Best and      º                 ³ Bidders'       ³  ³      ³      ³
 ³     ³                  ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄØ³ tailoring for  ³×ÄÙ      ³      ³
 ³     ³                    Final Offer               º                 ³ Best and Final ³         ³      ³
 ³     ³                                              º                 ³ Offer          ³         ³      ³
 ³     ³   ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                          º                 ÀÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÙ         ³      ³
 ³     ³   ³ Tailoring for ³                          º Best and Final Offers   ³                  ³      ³
 ³     ÀÄÄØ³ contract      ³×ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                  ³      ³
 ³         ³ negotiations  ³                          º                                            ³      ³
 ³         ÀÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÙ                 ÚÄÄÄÄÄÄÄÄÐÄÄÄÄÄÄÄÄ¿              ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿    ³      ³
 ³                 ³                         ³ Tailoring       ³              ³ Tailoring for ³    ³      ³
 ³                 ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄØ³ during contract ³×ÄÄÄÄÄÄÄÄÄÄÄÄÄ´ contract      ³×ÄÄÄÙ      ³
 ³                                           ³ negotiations    ³              ³ negotiations  ³           ³
 ³                                           ÀÄÄÄÂÄÄÄÄÒÄÄÄÄÂÄÄÄÙ              ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ           ³
 ³                                               ³    º    ³                                              ³
 ³                                           ÚÄÄÄÚÄÄÄÄÐÄÄÄÄÚÄÄÄ¿                                          ³
 ³                                           ³                 ³                                          ³
 ³                                           ³    Contract     ³                                          ³
 ³                                           ³                 ³                                          ³
 ³                                           ÀÄÄÄÄÄÄÄÄÒÄÄÄÄÄÄÄÄÙ                                          ³
 ³                                                    º                                                   ³
 ³                                                    º                                                   ³
 ³        ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿               ÚÄÄÄÄÄÄÄÄÐÄÄÄÄÄÄÄÄÄ¿                ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ³
 ³        ³ Proposed         ³               ³ Revised tailoring ³                ³ Proposed         ³     ³
 ÀÄÄÄÄÄÄÄØ³ revisions to the ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄØ³ during contract  ³×ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ revisions to the ³×ÄÄÄÄÙ
          ³ tailoring        ³               ³ performance      ³                ³ tailoring        ³
          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ               ÀÄÄÄÄÄÄÄÄÒÄÄÄÄÄÄÄÄÄÙ                ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                                                      º
                                                      º
                                                      º

                                                         
                                                         

FIGURE 31.  Tailoring as a shared, incremental process.
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f. During contract negotiations .  Additional tailoring may occur as part of contract

negotiations with the winning bidder.

                                                         

g. Throughout the project .  As the project proceeds, both the acquirer and the developer

will learn more about the job to be done and the activities and software products

appropriate to that job.  It is expected that this ongoing learning experience will be

reflected in revised tailoring of both the standard and DIDs. Reexamination is especially

appropriate at significant project markers such as the start of a new build.

5.3.4 Who performs tailoring ?

a. Team effort .  The preceding paragraphs show that both the acquirer and the developer

play an important part in tailoring.  The acquirer should also solicit participation from

other interested parties, such as those listed below.  This team effort is illustrated in

Figure 32.

1) Technical staff available to the acquirer, such as systems and software

engineering, configuration management, quality assurance, and test personnel

2) Contracting and contract administration personnel

3) User personnel

4) Support personnel

          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                                        ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
          ³ Acquirer personnel      ³                                        ³ User personnel      ³
          ³                         ÃÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄ´                     ³
          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ     ³     ³                ³     ³     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ³     ³                ³     ³     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
          ³ Technical staff         ÃÄÄÄÄÄÅÄÄÄÄØ³   TAILORING    ³×ÄÄÄÄÅÄÄÄÄÄ´ Support personnel   ³
          ³ available to acquirer   ³     ³     ³                ³     ³     ³                     ³
          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ     ³     ³                ³     ³     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ³     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ     ³     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
          ³ Contract and contract   ÃÄÄÄÄÄÙ                            ÀÄÄÄÄÄ´ Prospective and     ³
          ³ administration personnel ³                                        ³ selected developers ³
          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                                        ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 32.  Contributors to tailoring.

b. Benefits of the team approach .  The team approach has significant benefits.  It

ensures that each organization affected by the contract has an opportunity to state its

needs, and it takes advantage of the combined expertise of all participants. 

c. Responsibility .  The final decisions about tailoring remain the responsibility of the

acquirer.
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5.4 Tailoring and applying MIL-STD-498 .  This section provides guidance on tailoring and

applying MIL-STD-498.  It lays out a process to be followed and provides considerations for

each step.

5.4.1 Step 1:  Determining the context of the software development .  The first step in

tailoring and applying MIL-STD-498 is determining the context of the software development.

The following guidelines apply.

a. System context .  Software may be developed as part of a larger, hardware-software

system, such as a radar system, or it may constitute a system by itself, such as a

payroll system.  Determine, as a starting point, which of these contexts applies.

b. Familiarization with the system .  Become familiar with the system's concept and

status.  For example:

1) What is the purpose of the system?  Who is the user?  Do descriptions exist?

2) How far along in planning or development is the system?

3) What decisions, if any, have been made about software's role in the system?

5.4.2 Step 2:  Determining the program strategy for the system .  The second step in

tailoring and applying MIL-STD-498 is determining the program strategy being used to acquire

the system.  If selecting this strategy is someone else's responsibility, the task here is to

participate in the selection or, if already completed, to find out what program strategy has been

selected.  If determining the strategy is your responsibility, the task here is to actually select it.

The following guidelines apply.

a. Basic program strategies .  DoDI 8120.2 describes three basic program strategies

plus a generic strategy called "other," encompassing variations, combinations, and

alternatives to the three.  DoDI 5000.2 identifies similar strategies, called acquisition

strategies.  The three basic strategies are shown in Figure 33 and summarized below.

Program Strategy
Define All

Requirements First?
Multiple

Development
Cycles?

Field Interim
 Software?

Grand Design Yes No No

Incremental (Preplanned
Product Improvement)

Yes Yes Maybe

Evolutionary No Yes Yes

FIGURE 33.  Key features of three DoD program strategies.
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1) Grand Design.  The "Grand Design" strategy (not named in DoDI 5000.2 but

treated as one strategy) is essentially a "once-through, do-each-step-once"

strategy.  Simplistically:  determine user needs, define requirements, design the

system, implement the system, test, fix, and deliver.

2) Incremental.  The "Incremental" strategy (called "Preplanned Product

Improvement" in DoDI 5000.2) determines user needs and defines the system

requirements, then performs the rest of the development in a sequence of builds.

The first build incorporates part of the planned capabilities, the next build adds

more capabilities, and so on, until the system is complete.

3) Evolutionary.  The "Evolutionary" strategy (called "Evolutionary" in both DoD

Instructions) also develops a system in builds, but differs from the Incremental

strategy in acknowledging that all requirements cannot be defined up front.  In this

strategy, user needs and system requirements are partially defined up front, then

are refined in each succeeding build.

b. Approach for selecting the program strategy .  The program strategy is selected by

the acquirer, but may be proposed by prospective or selected developers. Figure 35

shows a risk analysis approach for selecting an appropriate strategy.  The approach

consists of listing risk items (negatives) and opportunity items (positives) for each

strategy; assigning each item a risk or opportunity level of High, Medium, or Low; and

making a decision based on a trade-off among the risks and opportunities.  The fill-ins

shown are sample considerations only.  An actual analysis may use others. The

"DECISION" entry on the bottom line shows which strategy was selected.

5.4.3 Step 3:  Selecting a strategy for acquiring the software .  The third step in tailoring

and applying MIL-STD-498 is selecting a strategy for acquiring the software.  The following

guidelines apply.

a. Relationship to system strategy .  The software may be acquired under the same

strategy as the system or under a different one, such as requiring that all software be

finalized in the first build of the system.  This possibility is illustrated in Figure 34.
            
         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
         ³     System Build 1      ³  ³ System Build 2 ³  ³              System Build 3              ³
         ³ ÚÄÄÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄÄÄ¿³  ³  ÚÄÄÄÄÄÄÄÄÄÄ¿  ³  ³ ÚÄÄÄÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄÄÄÄ¿ ³
         ³ ³Software ÃÄØ´Software ³ÃÄØ´  ³ Software ³  ÃÄØ´ ³ Software ÃÄØ´ Software ÃÄØ´ Software ³ ³
         ³ ³ Build 1 ³  ³ Build 2 ³³  ³  ³  Build 3 ³  ³  ³ ³  Build 4 ³  ³  Build 5 ³  ³  Build 6 ³ ³
         ³ ÀÄÄÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÄÄÙ³  ³  ÀÄÄÄÄÄÄÄÄÄÄÙ  ³  ³ ÀÄÄÄÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÄÄÄÙ ³
         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 34.  Example showing how system and software strategies can differ.
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Grand Design Incremental Evolutionary

Risk Item
(Reasons against this strategy)

Risk
Level

Risk Item
(Reasons against this strategy)

Risk
Level

Risk Item
(Reasons against this strategy)

Risk
Level

- Requirements are not well
understood

- System too large to do all at
once

- Rapid changes in mission
technology anticipated--may
change the requirements

- Limited staff or budget available
now

H

M

H

M

- Requirements are not well
understood

- User prefers all capabilities at
first delivery

- Rapid changes in mission
technology are expected--may
change the requirements

H

M

H

- User prefers all capabilities at
first delivery

M

Opportunity Item
(Reasons to use this strategy)

Opp.
Level

Opportunity Item
(Reasons to use this strategy)

Opp.
Level

Opportunity Item
(Reasons to use this strategy)

Opp.
Level

- User prefers all capabilities at
first delivery

- User prefers to phase out old
system all at once

M

L

- Early capability is needed

- System breaks naturally into
increments

- Funding/staffing will be
incremental

H

M

H

- Early capability is needed

- System breaks naturally into
increments

- Funding/staffing will be
incremental

- User feedback and monitoring
of technology changes is
needed to understand full
requirements

H

M

H

H

DECISION: USE THIS
STRATEGY

FIGURE 35.  Sample risk analysis for determining the appropriate program strategy.
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b. Examples to illustrate software strategies .  Figures 37, 38, and 39 show how

MIL-STD-498 might be applied under each of the program strategies described above.

Figure 40 shows how MIL-STD-498 might be applied on a reengineering project.  All

four figures are, by necessity, simplified.  For example, they show MIL-STD-498

activities in sequence when they might actually be ongoing, overlapping, or iterative,

and they show each software product as a single entity, without depicting early drafts or

updates.

c. An approach for selecting the software strategy .  The software strategy is selected

by the acquirer, but may be proposed by prospective or selected developers. Figure 35,

presented on the preceding page, can be used for this selection. Paragraph 5.4.2.b

describes how to use the form.

5.4.4 Step 4:  Selecting the software support concept .  Step 4 in tailoring and applying

MIL-STD-498 is selecting the software support concept.  The following guidelines apply.

a. Importance of the support concept .  The support concept affects many planning and

tailoring decisions.  It should be treated as an important consideration in project

planning.

b. Key issues .  Key issues to be considered in determining the support concept are

illustrated in Figure 36 and described below.

                ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿        Transition:          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                ³     Initial          ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄØ³       Support       ³
                ³     Developer        ³ To whom?  When?  How much?  ³       Agency        ³
                ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                             ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 36.  Key issues addressed by the support concept.

1) Who will support the software -- will the developer support the software, or will the

software transition to another organization, such as a government support agency?

Will the developer be completely out of the picture, so that all expertise, experience,

and information must be captured and turned over to another agency or can some

continuity of expertise be assumed?

2) If transition is to occur, when -- gradually over time?  At the very end?

3) Is the software expected to change after delivery?  How much support will be

needed?  What is the relationship to the Integrated Logistics Support Plan?
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ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³                                                      Project planning and oversight                                                                ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
   SDP                           STP                                           SIP/STrP

                                                                 ÚÄÄÄÄÄÄÄÄÄÄ¿
                                                        ÚÄÄÄÄÄÄÄÄÁÄ¿  CSCI  ³
                                            ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³  Qual  ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                               ÚÄÄÄÄÄÄÄÄÄÄ¿
                        CSCI 1: ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³  Test  ³                 ³                               ³ Prepare  ³
                        ÚÄÄÄÄÄÄÄÁÄÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ                 ³                            ÚÄÄ´ for SW   ³
                        ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ      STR                 ³                            ³  ³ Use      ³
                      ÚÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ      STD                          ³                            ³  ÀÄÄÄÄÄÄÄÄÄÄÙ
                      ³ ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                                               ³                            ³    Executable SW
                      ³ ÀÄÄÄÄÄÄÄÄÄÄÙ     SDD/IDD/DBDD                                         ³             ÚÄÄÄÄÄÄÄÄÄÄÄ¿  ³    SVDs
                      ³        SRS/IRS                                     ÚÄÄÄÄÄÄÄÄÄÄÄ¿      ³     ÚÄÄÄÄÄÄÄÁÄÄ¿ System ³  ³    User/op manuals
                      ³                                            ÚÄÄÄÄÄÄÄÁÄÄ¿ CSCI   ³      ³     ³ CSCI/HWCI³ Qual   ÃÄÄ´
                      ³                                ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÅÄÄÄÄÄ´ Integ/   ³ Test   ³  ³
         ÚÄÄÄÄÄÄÄÄÄÄ¿ ³            CSCI 2:  ÚÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test   ³      ³     ³ Test     ÃÄÄÄÄÄÄÄÄÙ  ³  ÚÄÄÄÄÄÄÄÄÄÄÄ¿
ÚÄÄÄÄÄÄÄÄÁÄ¿ System ³ ³            ÚÄÄÄÄÄÄÄÄÁÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ      ³     ÀÄÄÄÄÄÄÄÄÄÄÙSTD   STR  ³  ³ Prepare   ³
³ System   ³ Design ³ ³            ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ       STR     ³                            ÀÄÄ´ for SW    ³
³ Req      ³        ÃÄÅÄÄÄÄÄÄÄÄÄÄÄÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ      STD               ³                               ³ Transition³
³ Analysis ÃÄÄÄÄÄÄÄÄÙ ³            ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                                    ³                               ÀÄÄÄÄÄÄÄÄÄÄÄÙ
ÀÄÄÄÄÄÄÄÄÄÄÙ  SSDD/IDD³            ÀÄÄÄÄÄÄÄÄÄÄÙ     SDD/IDD/DBDD                              ³                                Executable SW
  OCD   SSS/IRS       ³                   SRS/IRS                                             ³                                Source files
                      ³                                                                       ³                                SVDs
                      ³                                                                       ³                                SPSs
                      ³          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿           ³                                Updated SSDDs
                      ÀÄÄÄÄÄÄÄÄÄÄ´   HWCI(s)  (Not covered by MIL-STD-498)        ÃÄÄÄÄÄÄÄÄÄÄÄÙ                                Support manuals
                                 ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ SW devel environment, SW configuration management, SW product evaluation, SW quality assurance, corrective action, joint reviews, risk management, ³
³ software management indicators, security/privacy, interface with IV&V, coordination with associate developers, improvement of project processes    ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

Note:  All activities may be more ongoing, overlapping, and iterative than the figure is able to show.

FIGURE 37.  One possible way of applying MIL-STD-498 to the Grand Design program strategy.
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BUILD 1: Establish system and software requirements and install software implementing a subset of those requirements at user sites
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³                                                      Project planning and oversight                                                                ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
   SDP (focus on Build 1)        STP for Build 1                 ÚÄÄÄÄÄÄÄÄÄÄ¿ SIP for Build 1; Preliminary STrP               ÚÄÄÄÄÄÄÄÄÄÄ¿
                                                        ÚÄÄÄÄÄÄÄÄÁÄ¿ CSCI   ³                                                 ³ Prepare  ³
                                            ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                            ÚÄÄ´ for SW   ³
                 CSCI 1:        ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test   ³                 ³                            ³  ³ Use      ³
                        ÚÄÄÄÄÄÄÄÁÄÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ                 ³                            ³  ÀÄÄÄÄÄÄÄÄÄÄÙ
                        ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ      STR for Build 1     ³                            ³    Executable SW
                      ÚÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ  STD for Build 1                  ³             ÚÄÄÄÄÄÄÄÄÄÄÄ¿  ³    SVDs
                      ³ ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                            ÚÄÄÄÄÄÄÄÄÄÄÄ¿      ³     ÚÄÄÄÄÄÄÄÁÄÄ¿ System ³  ³    User/op manuals for
                      ³ ÀÄÄÄÄÄÄÄÄÄÄÙ Partial SDD/IDD/DBDD          ÚÄÄÄÄÄÄÄÁÄÄ¿ CSCI   ³      ³     ³ CSCI/HWCI³ Qual   ÃÄÄ´       Build 1
                      ³       SRS/IRS*                 ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÅÄÄÄÄÄ´ Integ/   ³ Test   ³  ³
         ÚÄÄÄÄÄÄÄÄÄÄ¿ ³                     ÚÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test   ³      ³     ³ Test     ÃÄÄÄÄÄÄÄÄÙ  ³  ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿
ÚÄÄÄÄÄÄÄÄÁÄ¿ System ³ ³     CSCI 2:ÚÄÄÄÄÄÄÄÄÁÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ      ³     ÀÄÄÄÄÄÄÄÄÄÄÙSTD   STR  ³  ³ (No        ³
³ System   ³ Design ³ ³            ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ       STR for ³                for Build 1 ÀÄÄ´ Software   ³
³ Req      ³        ÃÄÅÄÄÄÄÄÄÄÄÄÄÄÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ    STD for     Build 1 ³                               ³ Transition)³
³ Analysis ÃÄÄÄÄÄÄÄÄÙ ³            ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                Build 1             ³                               ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ
ÀÄÄÄÄÄÄÄÄÄÄÙ SSDD/IDD*³            ÀÄÄÄÄÄÄÄÄÄÄÙ Partial SDD/IDD/DBDD                          ³
  OCD*  SSS/IRS*      ³                  SRS/IRS*                                             ³   (All activities may be more
                      ³                                                                       ³    ongoing, overlapping, and iterative
  *Intended to be     ³          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿           ³    than the figure is able to show)
  complete and stable ÀÄÄÄÄÄÄÄÄÄÄ´     HWCI(s)  (Not covered by MIL-STD-498)      ÃÄÄÄÄÄÄÄÄÄÄÄÙ
                                 ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ SW devel environment, SW configuration management, SW product evaluation, SW quality assurance, corrective action, joint reviews, other activities ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

BUILD 2: Install the completed software at user sites and transition the software to the software support agency
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³                                                      Project planning and oversight                                                                ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
  SDP updated             STP updated for Build 2                  ÚÄÄÄÄÄÄÄÄÄÄ¿    SIP for Build 2; completed STrP              ÚÄÄÄÄÄÄÄÄÄÄ¿
  for Build 2                                             ÚÄÄÄÄÄÄÄÄÁÄ¿ CSCI   ³                                                 ³ Prepare  ³
                                              ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                            ÚÄÄ´ for SW   ³
                   CSCI 1:        ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test   ³                 ³                            ³  ³ Use      ³
                          ÚÄÄÄÄÄÄÄÁÄÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ                 ³                            ³  ÀÄÄÄÄÄÄÄÄÄÄÙ
                          ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ      STR for Build 2     ³                            ³    Executable SW
                        ÚÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ    STD for Build 2                ³             ÚÄÄÄÄÄÄÄÄÄÄÄ¿  ³    SVDs
                        ³ ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                            ÚÄÄÄÄÄÄÄÄÄÄÄ¿      ³     ÚÄÄÄÄÄÄÄÁÄÄ¿ System ³  ³    User/op manuals for
                        ³ ÀÄÄÄÄÄÄÄÄÄÄÙComplete SDD/IDD/DBDD          ÚÄÄÄÄÄÄÄÁÄÄ¿ CSCI   ³      ³     ³ CSCI/HWCI³ Qual   ÃÄÄ´      Build 2
                        ³         SRS/IRS*               ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÅÄÄÄÄÄ´ Integ/   ³ Test   ³  ³
         ÚÄÄÄÄÄÄÄÄÄÄ¿   ³                     ÚÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test   ³      ³     ³ Test     ÃÄÄÄÄÄÄÄÄÙ  ³  ÚÄÄÄÄÄÄÄÄÄÄÄ¿
ÚÄÄÄÄÄÄÄÄÁÄ¿ System ³   ³     CSCI 2:ÚÄÄÄÄÄÄÄÄÁÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ      ³     ÀÄÄÄÄÄÄÄÄÄÄÙSTD   STR  ³  ³ Prepare   ³
³ System   ³ Design ³   ³            ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ       STR for ³                for Build 2 ÀÄÄ´ for SW    ³
³ Req      ³        ÃÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ      STD for   Build 2 ³                               ³ Transition³
³ Analysis ÃÄÄÄÄÄÄÄÄÙ   ³            ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                  Build 2           ³                               ÀÄÄÄÄÄÄÄÄÄÄÄÙ
ÀÄÄÄÄÄÄÄÄÄÄÙ SSDD/IDD*  ³            ÀÄÄÄÄÄÄÄÄÄÄÙComplete SDD/IDD/DBDD                          ³                                Executable SW
  OCD*   SSS/IRS*       ³                   SRS/IRS*                                            ³                                Source files
                        ³                                                                       ³                                SVDs
*Updated only if        ³          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿           ³                                SPSs, updated SSDDs
necessary; not intended ÀÄÄÄÄÄÄÄÄÄÄ´     HWCI(s)  (Not covered by MIL-STD-498)      ÃÄÄÄÄÄÄÄÄÄÄÄÙ                                Support manuals
to change                          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ SW devel environment, SW configuration management, SW product evaluation, SW quality assurance, corrective action, joint reviews, other activities ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 38.  One possible way of applying MIL-STD-498 to the Incremental program strategy.
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BUILD 1: Establish preliminary system/software requirements and install a prototype implementing a subset of those requirements at selected user sites
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³                                                      Project planning and oversight                                                                ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
   SDP (focus on Build 1)        (No STP for Build 1:            ÚÄÄÄÄÄÄÄÄÄÄ¿ SIP for Build 1; Preliminary STrP               ÚÄÄÄÄÄÄÄÄÄÄ¿
                                   no qual testing)     ÚÄÄÄÄÄÄÄÄÁÄ¿ (No    ³                                                 ³ Prepare  ³
                                            ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                            ÚÄÄ´ for SW   ³
                 CSCI 1:        ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test)  ³                 ³                            ³  ³ Use      ³
                        ÚÄÄÄÄÄÄÄÁÄÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ                 ³                            ³  ÀÄÄÄÄÄÄÄÄÄÄÙ
                        ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ  (No STR for Build 1)    ³                            ³    Executable SW
                      ÚÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ(No STD for Build 1)               ³             ÚÄÄÄÄÄÄÄÄÄÄÄ¿  ³    SVDs
                      ³ ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                            ÚÄÄÄÄÄÄÄÄÄÄÄ¿      ³     ÚÄÄÄÄÄÄÄÁÄÄ¿(No Sys ³  ³    User/op manuals for
                      ³ ÀÄÄÄÄÄÄÄÄÄÄÙ Partial SDD/IDD/DBDD          ÚÄÄÄÄÄÄÄÁÄÄ¿ (No    ³      ³     ³ CSCI/HWCI³ Qual   ÃÄÄ´       Build 1
                      ³  Partial SRS/IRS               ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÅÄÄÄÄÄ´ Integ/   ³ Test)  ³  ³
         ÚÄÄÄÄÄÄÄÄÄÄ¿ ³                     ÚÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test)  ³      ³     ³ Test     ÃÄÄÄÄÄÄÄÄÙ  ³  ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿
ÚÄÄÄÄÄÄÄÄÁÄ¿ System ³ ³     CSCI 2:ÚÄÄÄÄÄÄÄÄÁÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ      ³     ÀÄÄÄÄÄÄÄÄÄÄÙ(No STD/STR³  ³ (No        ³
³ System   ³ Design ³ ³            ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ   (No STR for ³                for Build 1)ÀÄÄ´ Software   ³
³ Req      ³        ÃÄÅÄÄÄÄÄÄÄÄÄÄÄÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ(No STD for    Build 1) ³                               ³ Transition)³
³ Analysis ÃÄÄÄÄÄÄÄÄÙ ³            ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                Build 1)            ³                               ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ
ÀÄÄÄÄÄÄÄÄÄÄÙ SSDD/IDD*³            ÀÄÄÄÄÄÄÄÄÄÄÙ Partial SDD/IDD/DBDD                          ³
  OCD*  SSS/IRS*      ³           Partial SRS/IRS                                             ³   (All activities may be more
                      ³                                                                       ³   ongoing, overlapping, and iterative
  *Preliminary/       ³          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿           ³   than the figure is able to show)
    partial           ÀÄÄÄÄÄÄÄÄÄÄ´     HWCI(s)  (Not covered by MIL-STD-498)      ÃÄÄÄÄÄÄÄÄÄÄÄÙ
                                 ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ SW devel environment, SW configuration management, SW product evaluation, SW quality assurance, corrective action, joint reviews, other activities ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

BUILD 2: Refine and complete the requirements; install the completed software at user sites; transition the software to the software support agency
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³                                                      Project planning and oversight                                                                ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
  SDP updated             STP for Build 2                          ÚÄÄÄÄÄÄÄÄÄÄ¿    SIP for Build 2; completed STrP              ÚÄÄÄÄÄÄÄÄÄÄ¿
  for Build 2                                             ÚÄÄÄÄÄÄÄÄÁÄ¿ CSCI   ³                                                 ³ Prepare  ³
                                              ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                            ÚÄÄ´ for SW   ³
                   CSCI 1:        ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test   ³                 ³                            ³  ³ Use      ³
                          ÚÄÄÄÄÄÄÄÁÄÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ                 ³                            ³  ÀÄÄÄÄÄÄÄÄÄÄÙ
                          ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ      STR for Build 2     ³                            ³    Executable SW
                        ÚÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ    STD for Build 2                ³             ÚÄÄÄÄÄÄÄÄÄÄÄ¿  ³    SVDs
                        ³ ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                            ÚÄÄÄÄÄÄÄÄÄÄÄ¿      ³     ÚÄÄÄÄÄÄÄÁÄÄ¿ System ³  ³    User/op manuals for
                        ³ ÀÄÄÄÄÄÄÄÄÄÄÙ     SDD/IDD/DBDD*             ÚÄÄÄÄÄÄÄÁÄÄ¿ CSCI   ³      ³     ³ CSCI/HWCI³ Qual   ÃÄÄ´      Build 2
                        ³        SRS/IRS*                ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÅÄÄÄÄÄ´ Integ/   ³ Test   ³  ³
         ÚÄÄÄÄÄÄÄÄÄÄ¿   ³                     ÚÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test   ³      ³     ³ Test     ÃÄÄÄÄÄÄÄÄÙ  ³  ÚÄÄÄÄÄÄÄÄÄÄÄ¿
ÚÄÄÄÄÄÄÄÄÁÄ¿ System ³   ³     CSCI 2:ÚÄÄÄÄÄÄÄÄÁÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ      ³     ÀÄÄÄÄÄÄÄÄÄÄÙSTD   STR  ³  ³ Prepare   ³
³ System   ³ Design ³   ³            ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ       STR for ³                for Build 2 ÀÄÄ´ for SW    ³
³ Req      ³        ÃÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ      STD for   Build 2 ³                               ³ Transition³
³ Analysis ÃÄÄÄÄÄÄÄÄÙ   ³            ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ                  Build 2           ³                               ÀÄÄÄÄÄÄÄÄÄÄÄÙ
ÀÄÄÄÄÄÄÄÄÄÄÙ   SSDD/IDD*³            ÀÄÄÄÄÄÄÄÄÄÄÙ    SDD/IDD/DBDD*                              ³                                Executable SW
  OCD*  SSS/IRS*        ³                    SRS/IRS*                                           ³                                Source files
                        ³                                                                       ³                                SVDs
 * Refined from Build 1 ³          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿           ³                                SPSs, updated SSDDs
   and completed        ÀÄÄÄÄÄÄÄÄÄÄ´     HWCI(s)  (Not covered by MIL-STD-498)      ÃÄÄÄÄÄÄÄÄÄÄÄÙ                                Support manuals
                                   ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ SW devel environment, SW configuration management, SW product evaluation, SW quality assurance, corrective action, joint reviews, other activities ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 39.  One possible way of applying MIL-STD-498 to the Evolutionary program strategy.
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ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³                                                      Project planning and oversight                                                               ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
   SDP                           STP                                           SIP/STrP
                                             ×REDOCUMENTATIONØ ×ÄÄTRANSLATIONÄÄØ      ÚÄÄÄÄÄÄÄÄÄÄ¿
                                                                             ÚÄÄÄÄÄÄÄÄÁÄ¿  CSCI  ³
                                             CSCI 1: Translate   ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³  Qual  ÃÄÄÄÄÄÄÄÄÄ¿
                                             to Ada  ÚÄÄÄÄÄÄÄÄÄÄÄÁÄÄ¿Software  ³ Integ/ ³  Test  ³         ³
                                             ÚÄÄÄÄÄÄÄÁÄÄ¿Redocument ³Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ         ³
                                             ³Redocument³and revise ³Unit Test ÃÄÄÄÄÄÄÄÄÙ      STR         ³
                                            Ú´derived   ³derived desÃÄÄÄÄÄÄÄÄÄÄÙ      STD                  ³
                                            ³³req'ts    ÃÄÄÄÄÄÄÄÄÄÄÄÙ                                      ³
³ÀÄÄÄÄÄÄÄÄÄÄÙ      SDD/IDD/DBDD                                ³                         ÚÄÄÄÄÄÄÄÄÄÄ¿
                                            ³       SRS/IRS                                                ³                         ³ Prepare  ³
                                            ³                                                              ³                       ÚÄ´ for SW   ³
                                            ³     ×REDOCUMENTATIONØ ×ÄÄRESTRUCTURINGÄÄØ      ÚÄÄÄÄÄÄÄÄÄÄÄ¿ ³                       ³ ³ Use      ³
           ×REVERSE ENGINEERINGØ            ³  CSCI 2:                               ÚÄÄÄÄÄÄÄÁÄÄ¿ CSCI   ³ ³                       ³ ÀÄÄÄÄÄÄÄÄÄÄÙ
                                            ³  Restructure to            ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄ´                       ³  Executable SW
ÚÄÄÄÄÄÄÄÄÄ¿        ÚÄÄÄÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄÄ¿ ³  object-orientedÚÄÄÄÄÄÄÄÄÄÄÁÄÄ¿Software  ³ Integ/ ³ Test   ³ ³         ÚÄÄÄÄÄÄÄÄÄÄÄ¿ ³  SVDs
³ System  ³ ÚÄÄÄÄÄÄÁÄ¿SW      ³  ³ System ³ ³        ÚÄÄÄÄÄÄÄÄÁÄ¿Redocument ³Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ ³ ÚÄÄÄÄÄÄÄÁÄÄ¿ System ³ ³  User/op manuals
³ Req     ³ ³Software³Req     ³  ³ Design ³ ³        ³Redocument³and revise ³Unit Test ÃÄÄÄÄÄÄÄÄÙ      STR ³ ³ CSCI/HWCI³ Qual   ÃÄ´
³ Analysis³ ³Design  ³Analysis³  ³        ÃÄÅÄÄÄÄÄÄÄÄ´derived   ³derived desÃÄÄÄÄÄÄÄÄÄÄÙ      STD          ÃÄ´ Integ/   ³ Test   ³ ³
ÀÄÄÄÄÄÄÄÄÄÙ ³        ÃÄÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÄÙ ³        ³req'ts    ÃÄÄÄÄÄÄÄÄÄÄÄÙ                              ³ ³ Test     ÃÄÄÄÄÄÄÄÄÙ ³
 OCD SSS/IRSÀÄÄÄÄÄÄÄÄÙ Derived      SSDD/IDD³        ÀÄÄÄÄÄÄÄÄÄÄÙ     SDD/IDD/DBDD                         ³ ÀÄÄÄÄÄÄÄÄÄÄÙSTD   STR ³ ÚÄÄÄÄÄÄÄÄÄÄÄ¿
            Derived    req'ts               ³               SRS/IRS                                        ³                       ³ ³ Prepare   ³
            design     of legacy            ³                                                              ³                       ÀÄ´ for SW    ³
            of legacy  software             ³     ×REDOCUMENTATIONØ ×ÄÄRETARGETINGÄÄØ      ÚÄÄÄÄÄÄÄÄÄÄ¿    ³                         ³ Transition³
            software                        ³ CSCI 3:                             ÚÄÄÄÄÄÄÄÄÁÄ¿ CSCI   ³    ³                         ÀÄÄÄÄÄÄÄÄÄÄÄÙ
                                            ³ Retarget to             ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄ´                          Executable SW
            (Reverse engineer               ³ new computerÚÄÄÄÄÄÄÄÄÄÄÄÁÄÄ¿Software  ³ Integ/ ³ Test   ³    ³                          Source files
             existing, undocumented         ³     ÚÄÄÄÄÄÄÄÁÄÄ¿Redocument ³Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ    ³                          SVDs
             software to see what it        ³     ³Redocument³and revise ³Unit Test ÃÄÄÄÄÄÄÄÄÙ      STR    ³                          SPSs
             does and how it does it)       ÃÄÄÄÄÄ´derived   ³derived desÃÄÄÄÄÄÄÄÄÄÄÙ      STD             ³                          Updated SSDDs
                                            ³     ³req'ts    ÃÄÄÄÄÄÄÄÄÄÄÄÙ                                 ³                          Support manuals
                                            ³     ÀÄÄÄÄÄÄÄÄÄÄÙ     SDD/IDD/DBDD                            ³
                                            ³            SRS/IRS                                           ³
                                            ³                                           ÚÄÄÄÄÄÄÄÄÄÄ¿       ³
                                            ³   CSCI 4: New                    ÚÄÄÄÄÄÄÄÄÁÄ¿ CSCI   ³       ³
                                            ³   development        ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Unit   ³ Qual   ÃÄÄÄÄÄÄÄÙ
                                            ³          ÚÄÄÄÄÄÄÄÄÄÄÄÁÄ¿ Software  ³ Integ/ ³ Test   ³                 (All activities may be more
                                            ³  ÚÄÄÄÄÄÄÄÁÄÄ¿ Software ³ Implemen/ ³ Test   ÃÄÄÄÄÄÄÄÄÙ                  ongoing, overlapping, and
                                            ³  ³ Software ³ Design   ³ Unit Test ÃÄÄÄÄÄÄÄÄÙ      STR                  iterative than the figure
                                            ÀÄÄ´ Req      ³          ÃÄÄÄÄÄÄÄÄÄÄÄÙ      STD                           is able to show)
                                               ³ Analysis ÃÄÄÄÄÄÄÄÄÄÄÙ
                                               ÀÄÄÄÄÄÄÄÄÄÄÙ     SDD/IDD/DBDD
                                                      SRS/IRS

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ SW devel environment, SW configuration management, SW product evaluation, SW quality assurance, corrective action, joint reviews, risk management, ³
³ software management indicators, security/privacy, interface with IV&V, coordination with associate developers, improvement of project processes    ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 40.  One possible way of applying MIL-STD-498 to a reengineering project.
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c. Implications of the support concept .  If the developer will not be involved in software

support, a key concern is transferring the developer's knowledge to the support

agency.  This transfer of knowledge should not be underestimated.  The developer

accumulates a tremendous amount of knowledge about the software and the software

engineering and test environments.  Transferring that knowledge to another agency

requires significant time and effort on the part of both the developer and the support

agency.  Key considerations include the following:

1) Software Transition Plan.  If the developer and the support agency are different

agencies, you will probably want to require a Software Transition Plan (STrP),

coordinate that plan with the support agency, and budget resources to carry out the

training and other transition activities it describes.  If the developer and support

agency are the same, such a plan will not be needed.

2) Design information.  A survey of support agencies during the development of

MIL-STD-498 revealed significant differences in the way different agencies view

design information.  Some agencies want every bit of design information they can

get; others do not use it, preferring to rely on the code.  Check with your support

agency to determine how much and what type of design information they want.

Requiring delivery of more than is needed, or requiring early design information

when only the "as built" design is needed, can waste development resources.  If the

developer will continue to be involved during support, this transfer of design

information will not be necessary.

3) Information in software development files.  Under MIL-STD-498, the test cases, test

procedures, test data, and test results for developer-internal testing are recorded in

software development files, not in deliverable software products. Some software

support agencies want this and other information in the software development files.

If this is the case on your project, discuss with your Data Manager the best way to

achieve delivery of the desired information, possibly by using the Data Accession

List.  If the developer will continue to be involved during support, this delivery will

not be necessary.

4) Support manuals.  MIL-STD-498 offers DIDs for two manuals intended for the

support agency.  These are the Computer Programming Manual (CPM) and the

Firmware Support Manual (FSM).  If the developer will not be involved in support, it

may be appropriate to order these manuals.  If the developer will continue to be

involved, delivery of these manuals may not be necessary.
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5.4.5 Step 5:  Identifying types of software on the project .  Step 5 in tailoring and

applying MIL-STD-498 is identifying the types of software involved on the project.  The

following guidelines apply.

a. Software types .  A typical project involves several types of software, each of which

may require different build planning and tailoring decisions.  Figure 41 illustrates the

concept of dividing software into types.  The paragraphs below discuss possible types

that might be used.

                                             ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                                             ³ Software types ³
                                             ÀÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÙ
                                 ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                         ÚÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄ¿                       ÚÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄ¿              ³
                         ³     Type 1    ³                       ³     Type 2     ³            . . .  
                         ÀÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÙ                       ÀÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÙ 
                      ÚÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄ¿                ÚÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄ¿                  
                  ÚÄÄÄÁÄÄÄ¿  ÚÄÄÄÁÄÄÄ¿   ÚÄÄÄÁÄÄÄ¿        ÚÄÄÄÁÄÄÄ¿  ÚÄÄÄÁÄÄÄ¿   ÚÄÄÄÁÄÄÄ¿
                  ÀÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÙ        ÀÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÙ   ÀÄÄÄÄÄÄÄÙ

FIGURE 41.  Dividing software into types.

1) Deliverable versus non-deliverable software.  One basic distinction is between

software that must be delivered versus software that need not be delivered.  It is

often appropriate to apply different tailoring to these two types of software. 

2) Software with different uses.  The software on a project is often intended for

significantly different uses.  Examples include software that will be used in the

operational environment, training software, simulation software, and software in the

software engineering and test environments.  These differences can lead to

different tailoring decisions.

3) Precedented versus unprecedented.  A third distinction is between software that is

precedented, that is, similar to software that has been developed before, and

software that is unprecedented, involving more uncertainty and technical risk.

These distinctions can also lead to different tailoring decisions.

Note regarding development status:  For purposes of tailoring, it is not necessary to

establish types based on whether the software will be newly developed, modified,

reused as-is, etc.  Appendix B of MIL-STD-498 interprets the standard to accommodate

these variations, with no tailoring required on the part of the acquirer.

b. Incremental definition of types .  The different types of software on a project are often

identified only as planning, tailoring, and project execution proceed.  Begin by

identifying some preliminary types, and refine the distinctions as the need arises.
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5.4.6 Step 6: Defining the software builds .  Step 6 in tailoring and applying MIL-STD-498 is

defining the software builds.  The following guidelines apply.

a. Who should define the builds ?  Defining the software builds on a project and tailoring

MIL-STD-498 for each build may be accomplished in several ways.  The acquirer might

select an overall software strategy and tailor the standard for the overall contract,

leaving it to the developer to lay out the software builds and propose the tailoring for

each build.  Alternatively, the acquirer might lay out the software builds and specify the

tailoring for each as part of the contract.  The approach selected will be

project-dependent.  The paragraphs that follow provide guidelines for planning the

builds and tailoring the standard without attempting to divide these activities between

the acquirer and developer.

b. Key issues .  Defining the builds on a project involves two basic issues, identified in

Figure 42 and described below.

                                          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                                          ³     Key issues       ³
                                          ³          in          ³
                                          ³    build planning    ³
                                          ÀÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÙ
                                      ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                          ÚÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄ¿        ÚÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄ¿ 
                          ³                      ³        ³ What are the        ³ 
                          ³  How many builds?    ³        ³ objectives of       ³ 
                          ³                      ³        ³ each build?         ³ 
                          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ        ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

FIGURE 42.  Key issues in build planning.

1) Deciding how many builds.  For the Grand Design program strategy, there will be a

single build.  For the Incremental, Evolutionary, and variations of these strategies,

there may be two, three, or more.  The specific circumstances of the project will

determine the best number to use.  Considerations include:

a) A reasonable division of the software into increments

b) How soon and how often builds need to be fielded

c) Reasonable allowance of time to accomplish each build

d) Number of iterations needed to fully understand user needs

e) Availability of staff and other resources to apply to each build

f) Coordination with the program strategy for the system

2) Defining the objectives of each build.  The key characteristics of each build are the

objectives established for it.  The more clearly these objectives are defined, the

better basis they will form for tailoring and for monitoring the work.
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c. Example .  The top part of Figure 44 illustrates the defining of builds.  In the example,

the System/Subsystem Specification (SSS) already exists and fulfillment of its

requirements is divided into four builds, two of which will be prototypes delivered to a

selected set of users, and two of which will actually be fielded.  A further objective of

Build 4 is transitioning the software to the designated support agency.  An actual

project would expand on these objectives.  

d. Worksheets for build planning and tailoring .  Appendix C of this guidebook provides

sample worksheets to be used for build planning and tailoring.  These worksheets are

laid out like the example in Figure 44.  Create your own worksheets from the samples,

then begin by filling out the top part of the worksheets with the build objectives.  If the

objectives are lengthy, point from the worksheets to an attachment describing the

objectives of each build.  The following considerations apply.

1) Different types of software.  Build planning can be completely different for different

types of software on a project.  One type of software may be developed over three

or four builds; another type may need to be completed in a single build.  If this is the

case on your project, decide whether to:

a) Prepare a separate set of worksheets for each type of software as shown in

Figure 43, or

b) Accommodate the different types on a single worksheet

           Worksheets for Software Type A    Worksheets for Software Type B    Worksheets for Software Type C
              ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿           ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿         ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿
              ³ ÚÄÂÄÂÄÂÄ¿³ÚÄÂÄÂÄÂÄ¿ ³           ³ ÚÄÂÄÂÄÂÄ¿³ÚÄÂÄÂÄÂÄ¿ ³         ³ ÚÄÂÄÂÄÂÄ¿³ÚÄÂÄÂÄÂÄ¿ ³
              ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³           ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³         ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³
              ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³           ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³         ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³
              ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³           ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³         ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³
              ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³           ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³         ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³
              ³ ÀÄÁÄÁÄÁÄÙ³ÀÄÁÄÁÄÁÄÙ ³           ³ ÀÄÁÄÁÄÁÄÙ³ÀÄÁÄÁÄÁÄÙ ³         ³ ÀÄÁÄÁÄÁÄÙ³ÀÄÁÄÁÄÁÄÙ ³
              ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ           ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ         ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 43.  Separate worksheets for each type of software.

2) Incremental build planning.  It may not be possible to make final decisions about

the number of builds or the objectives of each build during initial planning. These

decisions can be refined as the procurement and the project proceed.

3) Deferred build planning.  To provide objectives for the overall contract, without

planning the individual builds, ignore the columns for Builds 2 through 4 and

express one set of objectives for the contract.  The developer can then propose the

detailed build planning. 
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BUILD PLANNING WORKSHEET

FOR MIL-STD-498

Build

1 2 3 4

1.  Identify at right the objectives of each
build

2.  Indicate below which activities are to
be accomplished during the development
of each build.  Add clarifying notes as
needed.

Deliver to selected users
an operational prototype
that meets the following
system-level
requirements:
SSS-1, SSS-5, ...
SSS-1250

Deliver to selected users
an operational prototype
that meets the
requirements of Build 1
plus: SSS-2,
SSS-3, SSS-15, ...,
SSS-1249

Deliver to all users a
tested system that meets
the requirements of
Builds 1 and 2 plus:
SSS-4, SSS-7,
SSS-10, ..., SSS-1248

Deliver to all users a
tested system that meets
all system-level
requirements; transition
to designated support
agency

Para Activity

5.1 PROJECT PLANNING AND
OVERSIGHT

5.1.1 Plan the software development
effort

Yes: Plan Build 1 in
detail; Builds 2-4 in
general

Yes: Plan Build 2 in
detail; Builds 3-4 in
general

Yes: Plan Build 3 in detail;
Build 4 in general

Yes: Plan Build 4 in detail

5.1.2 Plan for CSCI qualification
testing

No: No CSCI qual testing
in this build

No: No CSCI qual testing
in this build

Yes: Plan for CSCI qual
testing in this build

Yes: Update for CSCI
qual testing in this build

5.1.3 Plan for system qualification
testing

No: No system qual
testing in this build

No: No system qual
testing in this build

Yes: Plan for system qual
testing in this build

Yes: Update for system
qual testing in this build

5.1.4 Plan for installing software at
user sites

No: Let users install on
their own

No: Let users install on
their own

Yes: Plan to install at user
sites

Yes: Update as needed
for installation of Bld 4

5.1.5 Plan for transitioning software
to the support agency

Yes: Very preliminary
planning only

Yes: Update preliminary
plans

Yes: Update preliminary
plans

Yes: Finalize transition
planning

5.1.6 Follow plans; perform
management review

Yes: For those plans that
are in effect

Yes: For those plans that
are in effect

Yes: For those plans that
are in effect

Yes: For those plans that
are in effect

5.2 ESTABLISHING A SOFTWARE
DEVEL ENVIRONMENT

5.2.1 Establish a software
engineering environment

Yes: As required for
Build 1

Yes: Update as needed
for Build 2

Yes: Update as needed
for Build 3

Yes: Update as needed
for Build 4

5.2.2 Establish a software test
environment

Yes: As required for
Build 1 testing

Yes: As required for
Build 2 testing

Yes: Set up fully for Build
3 qualification testing

Yes: Update as needed
for Build 4 qualification
testing

FIGURE 44.  Example of build planning for a MIL-STD-498 project.
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5.4.7 Step 7:  Tailoring MIL-STD-498 for each build .  Step 7 in tailoring and applying

MIL-STD-498 is tailoring the standard, that is, identifying the MIL-STD-498 activities to be

performed in each build.  The following guidelines apply.

a. Completing the worksheets for the standard .  This step consists of filling out the

lower portion of each of the MIL-STD-498 worksheets that you established in the

preceding step.  For each such worksheet, proceed through the entries in the

worksheet, read the actual text in the standard, decide whether the activity applies in

each build, decide the degree to which it applies, and record these decisions in the

worksheet.   This process is illustrated in Figure 45.

                        ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿                ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿
                        ³    MIL-STD-498      ³                ³      Worksheets     ³
                        ³ -------- ³ -------- ³                ³ ÚÄÂÄÂÄÂÄ¿³ÚÄÂÄÂÄÂÄ¿ ³
                        ³ -------- ³ °°°°°°°° ³   Tailoring    ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³
                        ³          ³          ³ÄÄÄÄÄÄÄÄÄÄÄÄÄÄ> ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³
                        ³ °°°°°°°° ³ -------- ³   decisions    ³ ÃÄÅÄÅÄÅÄ´³ÃÄÅÄÅÄÅÄ´ ³
                        ³ -------- ³ -------- ³                ³ ÀÄÁÄÁÄÁÄÙ³ÀÄÁÄÁÄÁÄÙ ³
                        ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ                ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 45.  Using the worksheets to record tailoring decisions.

b. Example .  The lower part of Figure 44 illustrates the results of this step.  Listed on the

left are paragraphs of MIL-STD-498.  The worksheet entries indicate in which builds

each activity is to be performed and include any notes regarding the nature of each

activity in each build.  For example, the figure shows that each build will include

software development planning (5.1.1), but that the nature of that planning changes in

each build. 

c. Accommodating differences in different builds .  As the example shows, some

activities will not apply at all in a given build, some will apply identically in all builds, and

some will apply differently in different builds.  If early builds are devoted to

experimentation, developing "throw-away" software to arrive at a system concept or

system requirements, it may be appropriate to forgo certain formalities, such as coding

standards, that will be imposed later on the "real" software.  If the early software will be

used later, such formalities may be appropriate from the start.  These decisions depend

upon the objectives established for each build.

d. Different types of software .  Different types of software will call for different tailoring

decisions.  Activities that apply to critical operational software will be different from

those applied to non-deliverable software in the development environment. Reflect

these differences in the worksheets.
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e. Activities that result in software products .  Many of the activities in MIL-STD-498

involve the preparation of software products.  Examples of such products include plans,

specifications, manuals, and the software itself.  Figure 8 (in Section 4) provides an

overview of MIL-STD-498 software products.  This figure may prove helpful in deciding

whether to require the associated activities.  Note:  Delivery of the resulting software

products is a later decision.

f. A tailoring process .  The key question in each tailoring decision is:  does the activity

in question support the objectives of the current build, a future build, or the software

support concept?  Figure 46 illustrates a process for performing the tailoring.  This

process helps to ensure that the right questions are asked about each MIL-STD-498

requirement.

                        ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                        ³ Does the activity  ³ Yes ³ Consult Figure 8 ³
                        ³ produce a software ÃÄÄÄÄØ³ regarding that   ³
                        ³ product?           ³     ³ software product ³
                        ÀÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÙ
                                No ³×ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                        ÚÄÄÄÄÄÄÄÄÄÄÚÄÄÄÄÄÄÄÄÄ¿   
                        ³ Does the activity  ³ Yes
                        ³ support objectives ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
                        ³ of this build?     ³                                        ³
                        ÀÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÙ                                        ³
                                No ³                                                  ³
                        ÚÄÄÄÄÄÄÄÄÄÄÚÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÚÄÄÄÄÄÄÄÄÄÄ¿
                        ³ Does it support    ³ Yes ³ Is the activity   ³ Yes ³ Require the       ³
                        ³ future builds or   ÃÄÄÄÄØ³ best performed    ³ÄÄÄÄØ³ activity, to the  ³
                        ³ the support concept ³     ³ now (vs later?)   ³     ³ appropriate degree ³
                        ÀÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÙ     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                                No ³×ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙNo        
                        ÚÄÄÄÄÄÄÄÄÄÄÚÄÄÄÄÄÄÄÄÄ¿
                        ³ Enter "No" for the ³
                        ³ activity, possibly ³
                        ³ with rationale     ³
                        ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 46.  Process for tailoring the standard.

g. Incremental tailoring .  It may not be possible to make final tailoring decisions during

initial planning.  These decisions can be refined as the procurement and the project

proceed.

h. Deferred tailoring .  To provide overall tailoring for the contract, without tailoring for the

individual builds, ignore the columns for Builds 2 through 4 and express one set of

objectives for the contract.  The developer can then propose the detailed tailoring for

each build. 
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5.4.8 Step 8:  Tailoring the DIDs as activity checklists .  Step 8 in tailoring and applying

MIL-STD-498 is tailoring the DIDs as activity checklists.  The following guidelines apply.

a. DIDs as activity checklists .  A unique feature of MIL-STD-498 is that it uses the DIDs

to fully define many of the activities in the standard.  The DIDs specify the information

that is to be defined and recorded in carrying out the activities.  This use of the DIDs

applies regardless of whether the information will be deliverable. 

b. Tailoring the DIDs for this purpose .  It may not be necessary to have the developer

prepare all information called for in the DIDs for required software products.  Part of

tailoring the standard therefore consists of reviewing each relevant DID and tailoring

out any portions not needed for the project, for a given build, or for given types of

software.   Figure 47 illustrates the relationship of the tailoring for the standard and the

DIDs.

                   ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿      ÚÄÄÄÄÄÄÄÄÄÄÄ¿
                   ³    MIL-STD-498       ³     ³ If kept ,            ³      ³    DID    ³
                   ³ -------- ³ -------- ³  ÚÄØ³ tailor the         ÃÄÄÄÄÄØ³ --------- ³
                   ³ -------- ³ -------- ³  ³  ³ associated DID     ³      ³ °°°°°°°°  ³
                   ³          ³ÚÄÄÄÄÄÄÄÄ¿³  ³  ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ      ³ --------- ³
                   ³ -------- ³³        ÃÅÄÄ´  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿      ³ --------- ³
                   ³ -------- ³ÀÄÄÄÄÂÄÄÄÙ³  ³  ³ If deleted, no     ³      ³ °°°°°°°°  ³
                   ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÅÄÄÄÄÙ  ÀÄØ³ need to tailor the ³      ÀÄÄÄÄÄÄÄÄÄÄÄÙ
                                    Ú          ³ associated DID     ³
                       Requirement to define   ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                       and record certain information

FIGURE 47.  Relationship of tailoring decisions for the standard and DIDS.

c. Tailoring worksheets for the DIDs .  Appendix C of this guidebook contains a sample

worksheet for the DIDs.  This sample is intended to be used as a model for creating

worksheets for each DID that needs to be tailored.  These worksheets can be used in

the same manner as the worksheet for the standard, to indicate which requirements

apply in each build and to what extent. 

d. Types of software .  As with tailoring of the standard, tailoring of the DIDs will differ for

different types of software.  The worksheets should reflect these differences.

e. Incremental or deferred tailoring .  In many cases, it will not be possible to know in

advance which paragraphs of the DIDs do and do not apply.  The tailoring may need to

be an ongoing process, discussed at joint reviews as the project proceeds.  To provide

overall tailoring for the contract, without tailoring for the individual builds, ignore the

columns for Builds 2 through 4 and express one set of objectives for the contract.  The

developer can then propose the detailed tailoring for each build.
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5.4.9 Step 9:  Recording tailoring decisions in the Statement of Work .  Step 9 in tailoring

and applying MIL-STD-498 is recording the tailoring decisions of Steps 7 and 8 in the

Statement of Work.  The following guidelines apply.

a. Tailoring by exception .  One method of recording the tailoring decisions in the

Statement of Work is tailoring by exception.  This method consists of requiring the

fulfillment of all requirements of the standard and DIDs with certain, itemized

exceptions.  Figure 48 provides an example.  Note that the DID paragraphs should

have "10.2" appended to the front of the numbers given in the tailoring worksheets.

b. Tailoring by inclusion .  An alternative method is tailoring by inclusion.  This method

consists of listing the paragraph numbers of the requirements in the standard and DIDs

that must be fulfilled, with any special considerations noted. 

In  Build  3  of  the  operational software, the developer shall comply with all requirements of

MIL-STD-498 and the associated DIDs with the following exceptions:

a)  4.2.4.4 Delete entire paragraph

b)  5.1.1 In preparing the Software Development Plan, ignore SDP DID paragraphs pertaining

to requirements tailored out of the standard.

c)  5.1.4 Delete "and training"

In preparing the Software Installation Plan, ignore SIP DID paragraphs pertaining to

training.

d)  5.2.4 Add "SDFs shall be subject to periodic review by the acquirer."

e)  5.3.2 In preparing the Operational Concept Description, ignore the following OCD DID

paragraphs:

1) 10.2.3.3   Description of current system or situation

2) 10.2.4.4   Changes considered but not included

f)  5.12.4 Change "other assistance" to "on-site assistance for one month"

FIGURE 48.  Sample language for specifying tailoring in the Statement of Work.
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5.4.10 Step 10:  Clarifying "shell requirements" .  Step 10 in tailoring and applying

MIL-STD-498 is clarifying MIL-STD-498's "shell requirements."  The following guidelines apply.

a. MIL-STD-498's "shell requirements" .  MIL-STD-498 contains a number of

requirements whose specifics must be provided in the contract.  These requirements

are termed "shell requirements" because they are empty shells, often imposing no

requirement at all, until fleshed out in the contract.  "Shell requirements" serve a

three-fold purpose:  1) to remind the acquirer to consider the issue raised in each

requirement; 2) to make the standard self-tailoring (since most impose no work without

additional words in the contract); and 3) to provide a framework for incorporating

project-specific requirements in the contract. 

b. Identification of the "shell requirements" .  Figure 49 identifies MIL-STD-498's shell

requirements, provides a summary of each, and tells what information should be

provided in the contract for the requirement to be complete.

498
 Para Summary of the Requirement

To Flesh This Out,
Include in the Contract:

4.2.3.1 Reused software products shall comply with the
data rights in the contract

Data rights for each type of deliverable
software

4.2.4.4 Develop and implement a strategy for assuring
fulfillment of requirements deemed critical by the
contract or system specification

Identification of "critical" requirements

4.2.5 Analyze and implement contract requirements
regarding computer hardware resource utilization

Requirements concerning computer hardware
resource utilization (for example, memory
reserves)

5.1.4 Develop a plan for performing software
installation and training at user sites specified in
the contract

Identification of user sites at which the
developer is to install software and/or train
users in each build

5.1.5 Identify software development resources needed
by the support agency to fulfill the support
concept specified in the contract

Description of the software support concept,
including transition aspects in each build

5.3.1 Analyze user input provided by the acquirer Description of the type and amount of user
input to be provided for analysis in each build

5.7.1 For deliverable software, obtain acquirer approval
to use any programming language not specified in
the contract

Requirements concerning the programming
language(s) to be used in each build

5.9.4 If CSCI qualification is to be witnessed, dry run
the test cases and procedures

Indication of whether CSCI qualification testing
will be acquirer-witnessed in each build

FIGURE 49.  MIL-STD-498's "shell requirements".
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498
 Para Summary of the Requirement

To Flesh This Out,
Include in the Contract:

5.11.4 If system qualification is to be witnessed,
dry run the test cases and procedures

Indication of whether system qualification testing will
be acquirer-witnessed in each build

5.12.1 Prepare the executable software for each
user site

Identification of user sites at which the developer is
to install software and/or train users in each build

5.12.4.a Install and check out the software at user
sites specified in the contract

Identification of user sites at which the developer is
to install software and/or train users in each build

5.12.4.b Provide training to users as specified in the
contract

Description of user training required in each build

5.12.4.c Provide other assistance to user sites as
specified in the contract

Description of additional assistance to users
required in each build

5.13.1 Prepare the executable software for the
support site

Identification of the support site

5.13.2 Prepare the source files for the support site Identification of the support site

5.13.7.a Install and check out the software in the
support environment designated in the
contract

Identification of the support site/environment

5.13.7.b Demonstrate that the deliverable software
can be regenerated and maintained using ...
software and hardware designated in the
contract or approved by the acquirer

Requirements or restrictions, if any, on the software
and hardware that are to be assumed in the support
environment

5.13.7.c Provide training to the support agency as
specified in the contract

Description of training to be provided to the support
agency in each build

5.13.7.d Provide other assistance to the support
agency as specified in the contract

Description of additional assistance to be provided
to the support agency in each build

5.14.2 Process changes to acquirer-controlled
entities in accordance with contractually
established forms and procedures, if any

Descriptions of forms and procedures, if any, to be
used for processing changes to acquirer-controlled
software products

5.14.4 Support acquirer-conducted configuration
audits as specified in the contract

Description of acquirer-conducted configuration
audits, if any, to be held in each build

5.19.3 Meet the security and privacy requirements
specified in the contract

Security and privacy requirements, if any, to be
followed on the project (as opposed to requirements
on the system, which will be in specifications)

5.19.5 Interface with IV&V agent(s) as specified in
the contract

Requirements, if any, for interfacing with IV&V
agents in each build

5.19.6 Coordinate with associate developers,
working groups, and interface groups as
specified in the contract

Requirements, if any, for coordinating with associate
developers, working groups, and interface groups in
each build

FIGURE 49. MIL-STD-498's "shell requirements" - (continued).
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5.4.11 Step 11:  Selecting deliverables .  Step 11 in tailoring and applying MIL-STD-498 is

selecting the software products to be designated deliverable.  The following guidelines apply.

a. MIL-STD-498's philosophy regarding deliverables .  MIL-STD-498 has been worded

to differentiate between the planning/engineering activities that make up a software

development project and the generation of deliverables.  A key objective of this wording

is to eliminate the notion that the acquirer must order a given deliverable in order to

have planning or engineering work take place.  Under MIL-STD-498, the planning and

engineering work takes place regardless of which deliverables are ordered, unless a

given activity is tailored out of the standard.  In addition, joint technical reviews have

been included to review the results of that work in its natural form, without the

generation of deliverables.  Software products should be designated as deliverables

only when there is a genuine need to have planning or engineering information

transformed into a deliverable, recognizing that this transformation requires time and

effort that would otherwise be spent on the engineering effort.

b. Deciding which software products to make deliverable .  Step 7 results in decisions

regarding which software products the developer should prepare.  Figure 8 in Section 4

was offered as an aid in making these decisions.  That figure, together with the DIDs

themselves, may also be helpful in deciding which software products to make

deliverable.  Figure 50 illustrates the distinction between these two decisions.  The key

question in the current step is whether it is enough for each software product to be

generated and available for on-site review, or whether you also want to require the

developer to transform the recorded information into deliverable form and deliver it.

Paragraph 5.4.4.c describes the impact of the support concept on these decisions.
                        

          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄ¿       ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿        ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿         
          ³  CANDIDATE  ³       ³ Should the developer define ³   No   ³ Tailor out the       ³
          ³  SOFTWARE   ³       ³ and record the information? ÃÄÄÄÄÄÄÄØ³ requirement to       ÃÄÄÄÄÄÄÄÄ¿
          ³  PRODUCT    ³       ³         (Step 7)            ³        ³ prepare it (Step 7)  ³        ³
          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÙ       ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ        ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ        ³
                                           Yes ³                                                       ³
                                ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                                        ³
                                ³ Tailor the DID as an        ³                                        ³
                                ³ activity checklist (Step 8) ³                                        ³
                                ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                                        ³
                                               ³                                                       ³
                                ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿        ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿        ³
                                ³ Should the developer        ³   No   ³ Do not list the      ³        ³
                                ³ transform and deliver the   ÃÄÄÄÄÄÄÄØ³ product in the       ÃÄÄÄÄÄÄÄØ³
                                ³ product?                    ³        ³ CDRL                 ³        ³
                                ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ        ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ        ³
                                           Yes ³                                                       ³
                                ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                                        ³
                                ³ Tailor the DID as a         ³                                        ³
                                ³ deliverable and list the    ³                                        ³
                                ³ product in the CDRL         ³                                        ³
                                ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                                        ³
                                               ³×ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
                                             

FIGURE 50.  Distinguishing between preparation and delivery of software products.
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5.4.12 Step 12:  Tailoring the DIDs for deliverables .  Step 12 in tailoring and applying

MIL-STD-498 is tailoring the DIDs for those software products designated as deliverables. The

following guidelines apply.

a. Possible differences in tailoring .  In some instances, you may make different tailoring

decisions when tailoring the DIDs for use in defining deliverables than you did in using

the DIDs as activity checklists (Step 8).  For example, you may wish to make only a

subset of the information deliverable. 

b. Indicating the differences .  If there are differences in these two types of tailoring,

mark them on the same or different copies of the tailoring worksheets, whichever is

handier.  This tailoring will be transferred to the CDRL in a later step.

c. Selecting between alternative "homes" for deliverable information .  MIL-STD-498

and its DIDs provide alternative locations for certain information in deliverables.

Figure 51 identifies the topics in question and the alternatives offered.  If you wish to

remove this flexibility and require that information be included in a given deliverable,

specify this choice on the CDRL.  To retain the flexibility, take no action.  The developer

can then place the information where it seems most appropriate and reference it from

the other deliverables.

Topic Possible Locations
MIL-STD-498

Paragraph

Requirements concerning system interfaces SSS or IRSs 5.3.3

System-wide design pertaining to interfaces SSDD or IDDs 5.4.1

System-wide design pertaining to databases SSDD or DBDDs 5.4.1

System architectural design pertaining to interfaces SSDD or IDDs 5.4.2

Requirements concerning CSCI interfaces SRSs or IRSs 5.5

CSCI-wide design pertaining to interfaces SDDs or IDDs 5.6.1

CSCI-wide design pertaining to databases SDDs or DBDDs 5.6.1

CSCI architectural design pertaining to interfaces SDDs or IDDs 5.6.2

CSCI detailed design pertaining to interfaces SDDs or IDDs 5.6.3

CSCI detailed design of software units that are
databases or that access or manipulate databases

SDDs or DBDDs 5.6.3

FIGURE 51.  Alternative "homes" for selected information.
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5.4.13 Step 13:  Selecting the format of deliverables .  Step 13 in tailoring and applying

MIL-STD-498 is selecting the format of deliverables.  The following guidelines apply.

a. Multiple formats possible .  Traditional deliverables take the form of paper documents

following DID formats as specified in block 16 of the CDRL.  This form works well for

some deliverables, but it is not the only form, and alternatives should be considered.

One variation is word processing files.  This saves paper, but still requires the

developer to follow the DID format.  Another variation is specifying that a paper or word

processor document is to include all DID contents, but may be in the developer's

format.  Yet another variation is allowing deliverables to take forms that are not

traditional documents at all, such as data in CASE tools.  These variations can

minimize the time spent transforming actual work products into deliverables.  Be sure,

however, that you and other recipients will be able to use the software products in the

delivered format and that trade-offs, such as additional time needed to find desired

information, are considered in your decision.

b. Combining (consolidating) deliverables .  On some projects, it may be desirable to

combine deliverables.  Examples include a Consolidated Software Plan, combining two

or more of the plans; a Consolidated Software Requirements Document; a

Consolidated Software Design Document; a Consolidated Software Test Document; a

Consolidated Software User/Operator Manual; and a Completely Consolidated

Software Development Record, combining all of the software products.  Figure 52

illustrates this concept.

               ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿          ÚÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄ¿          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
               ³              ³          ³ Combined Deliverable  ³          ³              ³
               ³   Software   ÃÄÄÄÄÄÄÄÄÄØ³ --------- ³ --------- ³×ÄÄÄÄÄÄÄÄÄ´   Software   ³
               ³   Product 1  ³          ³ --------- ³ --------- ³          ³   Product 2  ³
               ³              ³          ³ --------- ³ --------- ³          ³              ³
               ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ          ÀÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÙ          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 52.  Combining software products into a single deliverable.

1) Not "combining DIDs".  It is important to note that this discussion is about combining

deliverables, not about combining DIDs.  Combining DIDs is a more difficult

undertaking, resulting in a new DID that would need to be coordinated and

approved by your Data Manager.  In combining deliverables, the DIDs themselves

are not combined; it is the resulting deliverables that are combined. 
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2) Considerations in combining deliverables.   In deciding whether to combine

deliverables, it is important to consider the compatibility of the deliverables, for

example, the timing of their preparation, their intended audiences, and their

frequency of update.  Combining incompatible deliverables may cause problems.

An advantage of consolidation is fewer documents to control, track, and handle.

3) Sample wording.  Figure 53 provides sample wording that can be placed in Block

16 of the CDRL to combine two deliverables.  For variations, such as combining

three or more deliverables, the sample wording can be adapted as needed.

To require that two software products (X and Y) be combined and delivered as a single deliverable:

a. Make a CDRL Item (say A001) for X.  Insert its normal DID number in Block 4, with a reference to
Block 16.  Make a CDRL Item (say A002) for Y.  Insert its normal DID number in Block 4, with a
reference to Block 16.

b. Insert instructions for the consolidation into Block 16 of both CDRL Items (or put in one and
reference from the other).  For example:

"Combine CDRL Items A001 and A002 into one document.  Paragraph numbers, titles,
and content shall be as follows:

1. Scope: Provide the information required by Section 1 of the X and Y DIDs in the paragraph
structure required by the X DID.

2. Referenced documents: Provide the information required by Section 2 of the X and Y DIDs in
the paragraph structure required by the X DID.

3. (Title of X): Provide the information required by Sections 3 through N of the X DID (up to but
not including the Notes section).  Use paragraph numbering that retains the basic structure of the
X DID.

4. (Title of Y): Provide the information required by Sections 3 through N of the Y DID (up to but
not including the Notes section).  Use paragraph numbering that retains the basic structure of the
Y DID.

5.  Notes: Combine the information required by the Notes sections of the X and Y DIDs.

Appendixes: Combine the information required by the Appendixes sections of the X and Y DIDs.

FIGURE 53.  Sample CDRL wording for combining deliverables.
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5.4.14 Step 14:  Scheduling deliverables .  Step 14 in tailoring and applying MIL-STD-498 is

scheduling the selected deliverables.  The following guidelines apply.

a. The "tyranny of the CDRL" .  MIL-STD-498 has been structured to support a variety of

program strategies and to provide the developer flexibility in laying out a software

development process that will best suit the work to be done.  All of this flexibility can be

canceled by rigid scheduling of deliverables on the CDRL. Common mistakes are:

1) Treating all CSCIs as though they must be developed in "lock-step," reaching key

milestones at the same time.  Allowing CSCIs to be on different schedules can

result in more optimum development.

2) Treating all software units as though they must be developed in "lock-step," all

designed by a certain date, implemented by a certain date, etc.  Flexibility in the

scheduling of software units can also be effective.

3) Imposing a predetermined sequence on MIL-STD-498 software products.  While

sequential delivery is the easiest to picture, it is often not the most effective

approach.  Figure 54 provides a simple illustration of the difference between

sequential delivery and incremental, overlapping delivery of software products.

        Sequential delivery of products      -----A--------B---------C

        Incremental delivery of products     -----A----A-----A----A----
                                             --------B------B-------B--
                                             -----------C-----C-------C 

FIGURE 54.  Sequential versus incremental/overlapping delivery of software products.

4) Unrealistic dates for early deliverables.  Impatient to see results, the acquirer often

schedules due dates for plans and requirements so soon that they cannot possibly

be done well or with the consideration necessary for project success.
 

b. Retaining flexibility .  As with build planning, the acquirer may set forth general

milestones and have the developer provide specifics or may provide specific schedules.

To the maximum extent possible, the CDRL should leave the door open for incremental

delivery of software products, staggered development of CSCIs, and other variations to

optimize the software development effort.  The developer's Software Development Plan

can lay out a proposed schedule that meets the constraints in the CDRL.  Final

agreement on scheduling can take place during review and approval of the plan.
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5.4.15 Step 15:  Preparing the CDRL (DD Form 1423).  Step 15 in tailoring and applying

MIL-STD-498 is preparing the CDRL (DD Form 1423).  The following guidelines apply.

a. Block 4: Authority .  Block 4 of the CDRL is used to hold the DID number.  If the DID

has been tailored or if contractor format is acceptable, append "/T" to the DID number.

b. Block 5: Contract reference .  Block 5 identifies the paragraph number(s) in the

Statement of Work, standard, specification, or other documents that task the developer

to generate the information called for by the CDRL Item.  An entry such as

"MIL-STD-498 5.5" can be used in this block.

c. Block 10: Frequency .  Block 10 specifies the required frequency of delivery.  To

request developer-proposed scheduling, enter "See Block 16" and place the request

there.

d. Blocks 12 and 13: Date of First and Subsequent Submission .  Blocks 12 and 13

specify, respectively, the required dates of first and subsequent submissions of the

deliverable.  To request developer-proposed scheduling, enter "See Block 16" and

place the request there.

e. Block 16: Remarks .  Block 16 is used to convey information not contained in the other

blocks.  Figure 55 provides examples.  Note that whenever DID paragraphs are cited,

"10.2" needs to be appended to the front of the paragraph number shown in the DID

and in the tailoring worksheets.

CANDIDATE ENTRIES IN BLOCK 16 OF THE CDRL

1) Tailoring decisions for deliverables, such as

"The following DID paragraphs do not apply:  10.2.5.3, 10.2.5.5"

2) Formatting decisions, such as:

"Contractor format acceptable"

3) Decisions about delivery media, such as

"Deliver on PC-compatible 3-1/2" diskettes"

4) Clarifications of the frequency and due dates in Blocks 10, 12, and 13, such as:

"Frequency and due dates to be determined based on the approach described in the
Software Development Plan"

FIGURE 55.  Examples of information that can be included in Block 16.
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5.4.16 Step 16:  Including SDP preparation in Instructions to Bidders .  Step 16 in tailoring

and applying MIL-STD-498 is including in Instructions to Bidders a requirement to include a

Software Development Plan in the proposal.  The following guidelines apply.

a. Requesting the SDP in Instructions to Bidders .  The Instructions to Bidders in a

Request for Proposal identify all of the elements that must be included in bidders'

proposals and provide instructions, constraints, criteria, and other information to

bidders.  It is recommended that among these instructions the acquirer include a

requirement to include a draft SDP in the proposal.

b. Role of the SDP .  MIL-STD-498 tells what the developer is to do over the course of a

contract.  Its requirements leave significant leeway for how the developer will carry out

the contract.  The SDP provides this information.

c. Relationship to SDP on the CDRL .  Including SDP preparation in the Instructions to

Bidders is not the same as including the SDP in the CDRL.  Including the SDP in the

CDRL will result in delivery of an SDP after the contract is awarded.  To receive an

SDP with bidders' proposals, it is necessary to call for it in the Instructions to Bidders.

The SDP in the CDRL will then be an update to the one in the winning proposal.  This

relationship is illustrated in Figure 56.

           Request for Proposal:
          ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿      ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿      ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿         ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿
          ³ Tailored MIL-STD-498³      ³  Tailored  ³      ³Instructions³         ³   SDP in proposal   ³
          ³ -------- ³ -------- ³      ³   SDP DID  ³      ³ to bidders ³ results ³ -------- ³ -------- ³
          ³ -------- ³ °°°°°°°° ³ plus ³ °°°°°°°°°  ³plus  ³ ---------- ³ ÄÄÄÄÄÄÄ>³ -------- ³ -------- ³
          ³          ³          ³      ³ ---------- ³      ³ ---------- ³   in    ³ -------- ³ -------- ³
          ³°°°°°°°°° ³ -------- ³      ³ ---------- ³      ³ Include SDP³         ³ -------- ³ -------- ³
          ³ -------- ³ -------- ³      ³ °°°°°°°°°  ³      ³            ³         ³ -------- ³ -------- ³
          ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ      ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ      ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ         ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ
                                                                                             ³   
           Resulting Contract:                                                               ³ update
          ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿      ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿      ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿         ÚÄÄÄÄÄÄÄÄÄÄVÄÄÄÄÄÄÄÄÄÄ¿
          ³ Tailored MIL-STD-498³      ³  Tailored  ³      ³    CDRL    ³         ³ SDP during contract ³
          ³ -------- ³ -------- ³      ³   SDP DID  ³      ³ ÚÄÄÄÄÄÄÄÄ¿ ³ results ³ -------- ³ -------- ³
          ³ -------- ³ °°°°°°°° ³ plus ³ °°°°°°°°°° ³ plus ³ ÃÄÄÄÄÄÄÂÄ´ ³ÄÄÄÄÄÄÄ> ³ -------- ³ -------- ³
          ³          ³          ³      ³ ---------- ³      ³ ³ SDP  ³ ³ ³   in    ³ -------- ³ -------- ³
          ³ °°°°°°°° ³ -------- ³      ³ ---------- ³      ³ ÃÄÄÄÄÄÄ´ ³ ³         ³ -------- ³ -------- ³
          ³ -------- ³ -------- ³      ³ °°°°°°°°°° ³      ³ ÀÄÄÄÄÄÄÁÄÙ ³         ³ -------- ³ -------- ³
          ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ      ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ      ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ         ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 56.  Requiring an SDP in proposals as well as after contract award.

d. Requiring adherence to the SDP .  There are two ways to require adherence to the

SDP.  One is to put paragraph 5.1.6 of MIL-STD-498 on contract.  This paragraph

requires adherence to the SDP.  The second method is to include in the Statement of

Work a requirement similar to paragraph 5.1.6 of MIL-STD-498, for example: "The

developer shall adhere to the SDP.  With the exception of developer-internal

scheduling and related staffing information, updates to the plan shall be subject to

acquirer approval."
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5.4.17 Step 17: Evaluating Software Development Plans .  Step 17 in tailoring and applying

MIL-STD-498 is evaluating the Software Development Plans that are submitted in proposals.

The following guidelines apply.

a. Conformance to RFP requirements .  A basic criterion in evaluating an SDP is

whether the proposed approach fulfills all RFP requirements.  Does it perform all tasks

required in the Statement of Work; does it produce all deliverables required in the

CDRL; does it follow all standards imposed on the project; does it meet all contractual

constraints?

b. Feasibility of approach .  A second criterion is the feasibility of the proposed

approach.  Based on the experience and knowledge of the evaluators, does the

approach make sense; does it appear to be based on experience versus unproven

theory; does it appear to attack the problem in a reasonable way; are risks identified

and dealt with?

c. Feasibility of schedules .  A third criterion is the feasibility of the schedules proposed.

Based on the experience and knowledge of the evaluators, do the schedules make

sense; do they allow enough time to do the work; do the scheduled activities and

subactivities relate to one another in reasonable ways?

d. Adequacy of visibility .  A fourth criterion is the adequacy of visibility provided by the

bidder's approach.  Key ways of achieving visibility are listed in Figure 57. Does the

SDP lay out a combination of these approaches that will provide the acquirer adequate

visibility into the evolving software?
                                                                                            

           ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                                          ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
           ³                    ³                                          ³                    ³
           ³ Joint reviews      ÃÄÄÄÄ¿                                  ÚÄÄ´ Witnessed testing  ³
           ³                    ³    ³                                  ³  ³                    ³
           ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ    ³                                  ³  ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
           ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿    ³     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿      ³  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
           ³                    ³    ³     ³                     ³      ³  ³ Access for         ³
           ³ Deliverables       ÃÄÄÄÄÅÄÄÄÄØ³ Acquirer visibility ³×ÄÄÄÄÄÅÄÄ´ acquirer review    ³
           ³                    ³    ³     ³                     ³      ³  ³                    ³
           ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ    ³     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ      ³  ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
           ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿    ³                                  ³  ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
           ³                    ³    ³                                  ³  ³                    ³
           ³ Incremental builds ÃÄÄÄÄÙ                                  ÀÄÄ´ Status reports     ³
           ³                    ³                                          ³                    ³
           ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                                          ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 57.  Ways of achieving visibility into the evolving software.

e. Concern for supportability .  A fifth criterion is concern for supportability.  Is the

approach consistent with the support concept in the RFP?  Is adequate concern shown

for providing the support agency, if different from the developer, the materials and

training needed to support the software?  If the developer will perform the support, are

adequate software products being prepared in a manner usable for this future support?
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5.4.18 Step 18:  Monitoring contract performance .  Step 18 in tailoring and applying

MIL-STD-498 is monitoring the resulting contract.  Figure 57, on the preceding page, identifies

some of the methods available to perform this monitoring.  The following guidelines apply.

a. Joint technical and management reviews .  A key method for achieving visibility is

joint technical and management reviews.  Joint technical reviews are attended by

persons with technical knowledge of the software products to be reviewed.  They focus

on the technical status of in-process and final software products.  Joint management

reviews, generally held less frequently, are attended by persons with authority to make

cost and schedule decisions.  These reviews resolve issues that could not be resolved

at the joint technical reviews.  To make the most of both types of reviews, the acquirer

should assign knowledgeable people, prepare in advance, and ensure that the reviews

retain MIL-STD-498's intent of being useful discussions of real work products.

Figure 58 illustrates the benefits of this approach.  As in all acquirer-developer

meetings, care should be taken to avoid agreements or direction that exceed or

otherwise violate the contract. 

             ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                                         ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿     
             ³ Knowledgeable    ÃÄÄÄÄÄÄÄÄ¿   ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿   ÚÄÄÄÄÄÄÄØ³ Mutual            ³
             ³ people           ³        ³   ³ Joint review  ³   ³        ³ understanding     ³
             ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ        ÃÄÄØ³ kept to its   ÃÄÄÄ´        ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
             ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿        ³   ³ intent        ³   ³        ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
             ³ Preparation      ³        ³   ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ   ³        ³ Better software   ³
             ³                  ÃÄÄÄÄÄÄÄÄÙ                       ÀÄÄÄÄÄÄÄØ³ products          ³
             ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ                                         ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

FIGURE 58.  Ingredients for successful joint reviews.

b. Evaluating deliverables .  A second method for achieving visibility is evaluating

software products designated as deliverables.  To make the most of these evaluations,

assign knowledgeable people and provide feedback as quickly as possible.

c. Evaluating incremental builds .  Incremental builds may take the form of early

demonstrations, prototypes, or partial capabilities.  Such builds can provide better

visibility into the evolving software than written descriptions.  To make the most of these

evaluations, get the user involved, provide feedback as quickly as possible, and

establish clear guidelines about the handling of "nifty" but out-of-scope suggestions

that can derail a project.

d. Witnessing qualification testing .  Witnessing qualification testing can provide a

"warm feeling" about the software, but occurs late in the project.  Do not rely on this

method alone.  When used, assign knowledgeable people and evaluate the test cases

and procedures in advance to ensure that the right tests are being performed.
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e. Access for acquirer review .  MIL-STD-498 guarantees the acquirer access to the

developer and subcontractor facilities to review software products and activities

required by the contract.  Be sure to arrange such access in advance to minimize

disruption to the work being performed.

f. Status reports .  Regular status reports are a standard contract monitoring technique.

On a MIL-STD-498 project, these status reports might cover cost and schedule status,

recent accomplishments, current values for and interpretation of software management

indicators, identification of current and upcoming risks and associated risk management

approaches, and identification of current and anticipated issues and problems.  These

reports can provide important visibility into the project.

g. Formal reviews and audits .  MIL-STD-498 requires no formal reviews or audits. Such

reviews and audits can be used to supplement MIL-STD-498's joint technical and

management reviews if so desired.  If used, they should focus on key issues raised at

the joint technical and management reviews rather than repeating the detail covered

there.
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6 .  NOTES

This guidebook contains no notes.

This page is provided for notes that you may wish to make in using this guidebook.
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APPENDIX A

LIST OF ACRONYMS

This appendix provides a list of acronyms used in this guidebook, with their associated

meanings. 

AIS Automated Information Systems

CASE Computer-Aided Software Engineering

CDRL Contract Data Requirements List

CLIN Contract Line Item Number

COM Computer Operation Manual

CPM Computer Programming Manual

CRM Computer Resource Management

CSC Computer Software Component

CSCI Computer Software Configuration Item

CSU Computer Software Unit

DBDD Database Design Description

DBMS Database Management System

DepSO Departmental Standardization Office

DFARS Defense FAR Supplement

DID Data Item Description

DoD Department of Defense

DoDISS Department of Defense Index of Specifications and Standards

EPROM Erasable Programmable Read Only Memory

FAR Federal Acquisition Regulation

FSM Firmware Support Manual

HWCI Hardware Configuration Item

HWG Harmonization Working Group

IDD Interface Design Description

IRS Interface Requirements Specification

IV&V Independent Verification and Validation
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JLC Joint Logistic Commanders

JPCG Joint Policy Coordinating Group

MCCR Mission Critical Computer Resources

NS National Security

NSA National Security Agency

OCD Operational Concept Description

PROM Programmable Read Only Memory

RFP Request for Proposal

ROM Read Only Memory

SCOM Software Center Operator Manual

SDD Software Design Description

SDF Software Development File

SDL Software Development Library

SDP Software Development Plan

SIE Standards Improvement Executive

SIOM Software Input/Output Manual

SIP Software Installation Plan

SOW Statement of Work

SPS Software Product Specification

SRS Software Requirements Specification

SSDD System/Subsystem Design Description

SSS System/Subsystem Specification

STD Software Test Description

STP Software Test Plan

STR Software Test Report

STrP Software Transition Plan

SUM Software User Manual

SVD Software Version Description

SW Software
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APPENDIX B

MAPPING BETWEEN DOD-STD-2168 AND MIL-STD-498

Figure 59 presents a mapping between the requirements of DOD-STD-2168 and those of

MIL-STD-498.  It is intended to show that all key provisions of DOD-STD-2168 have been

incorporated into MIL-STD-498.

DOD-STD-2168 Paragraph MIL-STD-498 Paragraph(s)

4.1 Objective of the software
quality program

MIL-STD-498 does not include 2168's statement of objective, but does
contain the requirements necessary to meet that objective.

4.2 Responsibility for the
software quality program

5.16.3 specifies 498's requirements on who may perform and who may be
responsible for software quality assurance; the Software Development Plan
(SDP) DID, which covers planning for all 498 activities, including SQA,
requires the developer's approach to meeting this requirement.

4.3 Documentation for the
software quality program

5.1.1 requires the developer to perform software development planning,
covering all applicable items in the SDP DID.  The SDP DID calls for the
planning associated with all activities in MIL-STD-498, including that for SQA;
as in 2168, this planning can reference documented SQA procedures; all
aspects of the SDP are subject to acquirer approval.

4.4 Software quality program
planning

5.1.1 requires the developer to perform software development planning,
covering all applicable items in the SDP DID.  The SDP DID calls for the
planning associated with all activities in MIL-STD-498, including that for SQA;
all software products, including the SDP, are required by 5.14 to be placed
under developer configuration control.

4.5 Software quality program
implementation

5.1.6 requires the developer to follow the Software Development Plan, which
includes SQA planning; the overall structure and wording of 498 are
designed to achieve the integration of SQA activities required by this 2168
paragraph.

4.6 Software quality evaluations 5.16.1 specifies the SQA evaluations required by 498.  A key element of
MIL-STD-498's approach is removing the perceived overlap between
Software Product Evaluation and Software Quality Assurance.  MIL-STD-498
does this by stating that SQA of software products consists of assuring that
each required product exists and has undergone software product
evaluations, testing, and corrective action, as required.  This statement is
meant to preclude overlapping evaluations.

4.7 Software quality records 5.16.2 requires the developer to record the results of SQA activities and to
prepare problem/change reports as appropriate for submission to the
corrective action system;  the SDP DID calls for the developer to describe
planned contents.  There are no minimum contents specified.

4.8 Software corrective action 5.16.2 requires the developer to record the results of SQA activities and to
prepare problem/change reports as appropriate for submission to the
corrective action system;  5.16.1.a covers evaluation of all required activities,
including the corrective action system;  5.17.2.b requires the developer to
track the status of problems and resolution.

FIGURE 59.  Mapping between DOD-STD-2168 and MIL-STD-498.
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DOD-STD-2168 Paragraph MIL-STD-498 Paragraph(s)

4.9 Certification 5.16.2 requires the developer to record the results of SQA activities and to
prepare problem/change reports as appropriate for submission to the
corrective action system; these reports, together with the corrective action
records, software test reports, and software product evaluation records
required by 498, can constitute the required evidence.

4.10 Management review of the
software quality program

5.1.6 requires management review of the software development process at
intervals specified in the SDP to assure that it complies with the contract and
adheres to the plans; this requirement includes management review of all
MIL-STD-498 activities, including SQA.

4.11 Access for contracting
agency review

4.2.7 requires the developer to provide access to the acquirer or its
authorized representative to developer and subcontractor facilities for review
of software products and activities required by the contract.

5.1 Evaluation of software 5.15 requires all software products in 498 to undergo software product
evaluations;  5.16.1.b requires the developer to assure that all software
products, including the software itself, exist and have undergone software
product evaluation, testing, and corrective action as required by the standard
and other contract provisions; the criteria in 2168 are covered in Appendix D,
criteria for software product evaluations.

5.2 Evaluation of software
documentation

  5.2.1Evaluation of software plans
  5.2.2Evaluation of other software

documentation

5.15 requires all software products in 498 to undergo software product
evaluations;  5.16.1.b requires the developer to assure that all software
products, including the SDP and other software documentation, exist and
have undergone software product evaluation, testing, and corrective action
as required by the standard and other contract provisions;  the criteria in
2168 are covered in Appendix D, criteria for software product evaluations; 
498 uses the term "software products" rather than "documentation" to
acknowledge representations of information other than traditional hard-copy
documents.

5.3 Evaluation of the processes
used in software
development

  5.3.1 Evaluation of software
management

  5.3.2 Evaluation of software
engineering

  5.3.3 Evaluation of software
qualification

  5.3.4 Evaluation of software
configuration management

  5.3.5 Evaluation of software
corrective actions

  5.3.6 Evaluation of
documentation and media
distribution

  5.3.7 Evaluation of storage,
handling, and delivery

  5.3.8 Evaluation of other
processes used in software
development

5.16.1.a requires SQA evaluations of all activities required by the contract or
described in the Software Development Plan;  the standard does not attempt
to enumerate these activities as is done in 2168;  498 uses the term
"activities" rather than processes to be consistent with the terminology used
in the rest of the standard, but the intent is the same.

FIGURE 59.  Mapping between DOD-STD-2168 and MIL-STD-498 - (continued).
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DOD-STD-2168 Paragraph MIL-STD-498 Paragraph(s)

5.4 Evaluation of the software
development library

5.2.3 requires the developer to establish, control, and maintain a software
development library;  5.16.1.a requires evaluation of this activity to assure
that it adheres to the Software Development Plan and is being performed in
accordance with 498 and with other contract provisions; it was deemed
inappropriate for the SQA section to impose additional requirements on the
library.

5.5 Evaluation of non-
developmental software

5.15 requires all software products in 498 (including non-developmental) to
undergo software product evaluations; 5.14 requires all software products to
be placed under developer configuration management; Appendix B interprets
these requirements for reusable software (which includes non-developmental
software); 4.2.3.1 requires reusable software that is incorporated into
software products to comply with the data rights in the contract;  5.16.1
requires assurance that these requirements have been met.

5.6 Evaluation of non-deliverable
software

5.2.5 requires the developer to ensure that non-deliverable software
performs its intended functions; 5.14 requires developer configuration
management of software products developed and used under the contract
(including non-deliverables); 5.16.1 requires assurance that these
requirements have been met.

5.7 Evaluation of deliverable
elements of the software
engineering and test
environments

5.2.1 and 5.2.2 require that the environments be controlled and that the
developer ensure that each element of the environment performs its
intended functions; 5.1.5 and the Software Transition Plan DID require
disclosure of data rights for deliverable items; all deliverable items must
comply with contract data rights provisions without special mention; 5.16.1
requires assurance these requirements have been met.

5.8 Evaluation of subcontractor
management

5.19.4 requires the developer to include in subcontracts all contractual
requirements necessary to ensure that prime contract requirements have
been met; 5.15 requires all software products in 498 (including subcontracted
ones) to undergo software product evaluations; 4.2.7 requires the developer
to provide the acquirer or its authorized representative access to developer
and subcontractor facilities for review of software products and activities
required by the contract; 5.16.1 requires assurance that these requirements
have been met.

5.9 Evaluations associated with
acceptance inspection and
preparation for delivery

5.15 requires final evaluation of deliverable software products before
delivery;  5.17.2 requires a closed-loop corrective action system; 5.16.1
requires assurance that these requirements have been met; together these
requirements ensure that deliverable products are available, ready for
acquirer inspection, and incorporate all acquirer-approved changes
scheduled for inclusion.

5.10 Participation in formal
reviews and audits

5.18 calls for joint technical reviews and joint management reviews in place
of formal reviews; however, if the contract calls for formal reviews, 5.16.1
requires assurance that all contractual requirements and all software
development planning associated with those requirements have been
complied with.  498 itself contains no requirements regarding the role of the
developer at or following formal reviews.

FIGURE 59.  Mapping between DOD-STD-2168 and MIL-STD-498 - (continued).
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APPENDIX C

SAMPLE BUILD PLANNING AND TAILORING WORKSHEETS

This appendix provides sample worksheets for planning a MIL-STD-498 project and tailoring

MIL-STD-498 and its Data Item Descriptions (DIDs).  Included are a worksheet for the standard

and for one of the DIDs.  These worksheets are intended to be used as examples for setting

up on-line or hard-copy worksheets suited to each project. 
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Build Planning/Tailoring Worksheet For
Build

MIL-STD-498 1 2 3 4

System:
Type of SW:
Prepared by:
Date:

1.  Identify at right the objectives of each build

2.  Indicate below which MIL-STD-498
requirements apply during the development of
each build.  Add clarifying notes as needed.
(The requirement summaries are
by nature incomplete; see the standard
itself for the full wording of each requirement)

Para Requirement Summary

4 General requirements

4.1 Establish a software
development process
(EXAMPLE)

Yes: Establish a general
process for the project
and specifics for Build 1

Yes: Refine general
process; establish
specifics for Build 2

Yes: Refine general
process; establish
specifics for Build 3

Yes: Establish
specifics for Build 4

4.1 Establish a software
development process

4.2 General requirements for
software development

4.2.1 Use systematic, documented
methods for software
development activities

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498.
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Build Planning/Tailoring Worksheet For Build
MIL-STD-498 1 2 3 4

4.2.2 Develop and apply standards for
representing requirements,
design, code, and test info

4.2.3 Reusable software products

4.2.3.1*
 (See end
of table)

Identify and evaluate reusable
software products; use those
that meet established criteria

4.2.3.2 Identify and analyze
opportunities for developing
software products for reuse

4.2.4 Handling of critical requirements

4.2.4.1 Identify safety-critical SW;
develop and follow a strategy
for assuring that software

4.2.4.2 Identify security-critical SW;
develop and follow a strategy
for assuring that software

4.2.4.3 Identify privacy-critical SW;
develop and follow a strategy
for assuring that software

4.2.4.4*
(See end
of table)

Identify other critical SW;
develop and follow a strategy
for assuring that software

4.2.5*
(See end
of table)

Analyze and fulfill contract
requirements on computer
hardware resource utilization

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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Build Planning/Tailoring Worksheet For Build
MIL-STD-498 1 2 3 4

4.2.6 Record rationale for key
decisions, for use by the
support agency

4.2.7 Provide the acquirer access to
developer and subcontractor
facilities

5 Detailed requirements

5.1 Project planning and oversight

5.1.1 Develop and record plans for
conducting the software
development effort

5.1.2 Develop and record plans for
conducting CSCI qualification
testing

5.1.3 Participate in developing and
recording plans for system
qualification testing

5.1.4*
(See end
of table)

Develop and record plans for
performing SW installation and
training at user sites

5.1.5*
(See end
of table)

Develop and record plans for
transitioning deliverable SW to
the support agency

5.1.6 Follow approved plans; perform
management reviews; obtain
approval for updates

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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Build Planning/Tailoring Worksheet For Build
MIL-STD-498 1 2 3 4

5.2 Establishing a software
development environment

5.2.1*
(See end
of table)

Establish, control, and
maintain a software engineering
environment

5.2.2 Establish, control, and
maintain a software test
environment

5.2.3 Establish, control, and
maintain a software
development library

5.2.4 Establish, control, and
maintain software
development files

5.2.5 Use non-deliverable SW only if
operation/support of deliv-erable
SW do not depend on it

5.3 System requirements
analysis

5.3.1*
(See end
of table)

Participate in analyzing user
input provided by the acquirer

5.3.2 Participate in defining and
recording the operational
concept for the system

5.3.3 Participate in defining and
recording the system
requirements

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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Build Planning/Tailoring Worksheet For Build
MIL-STD-498 1 2 3 4

5.4 System design

5.4.1 Participate in defining and
recording system-wide design
decisions

5.4.2 Participate in defining and
recording the architectural
design of the system

5.5 Define and record the
software requirements to be
met by each CSCI

5.6 Software design

5.6.1 Define and record CSCI-wide
design decisions

5.6.2 Define and record the
architectural design of each
CSCI

5.6.3 Define and record the detailed
design of each software unit
in the CSCIs

5.7 Software implementation and
unit testing

5.7.1*
(See end
of table)

Develop and record software;
use acquirer approved
language for deliverable SW

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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Build Planning/Tailoring Worksheet For Build
MIL-STD-498 1 2 3 4

5.72 Establish test cases, test
procedures, and test data for
unit testing

5.7.3 Perform unit testing in
accordance with the test
cases and procedures

5.7.4 Make all necessary revisions;
retest as necessary; update
SDFs and other SW products

5.7.5 Analyze and record the results
of unit testing

5.8 Unit integration and testing

5.8.1 Establish test cases, test
procedures, and test data for
unit integration and testing

5.8.2 Perform unit integration and
testing in accordance with the
test cases and procedures

5.8.3 Make all necessary revisions;
retest as necessary; update
SDFs and other SW products

5.8.4 Analyze and record the results
of unit integration and testing

5.9 CSCI qualification testing

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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Build Planning/Tailoring Worksheet For Build
MIL-STD-498 1 2 3 4

5.91 Those responsible shall not
have done detailed design or
implementation of the CSCI

5.9.2 Include testing on the target
computer system or an
approved alternative

5.9.3 Define and record test cases,
test procedures, and test data
for CSCI qualification testing

5.9.4*
(See end
of table)

If the CSCI qualification
testing is to be witnessed, dry
run the CSCI test cases

5.9.5 Perform CSCI qualification
testing in accordance with the
test cases and procedures

5.9.6 Make all necessary revisions;
retest as necessary; update
SDFs and other SW products

5.9.7 Analyze and record the results
of CSCI qualification testing

5.10 CSCI/HWCI integration and
testing

5.10.1 Establish test cases, test
procedures, and test data for
CSCI/HWCI integ and testing

5.10.2 Perform CSCI/HWCI integ and
testing in accordance with the
test cases and procedures

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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Build Planning/Tailoring Worksheet For Build
MIL-STD-498 1 2 3 4

5.10.3 Make all necessary revisions;
retest as necessary; update
SDFs and other SW products

5.10.4 Analyze and record the results
of CSCI/HWCI integration and
testing

5.11 System qualification testing

5.11.1 Those responsible shall not
have done detailed design or
implementation of the SW

5.11.2 Include testing on the target
computer system or an
approved alternative

5.11.3 Participate in defining and
recording test cases, test
procedures, and test data

5.11.4*
(See end
of table)

If the testing is to be witnessed,
participate in dry run of the
system test cases

5.11.5 Participate in performing system
qual testing in accordance with
cases/procedures

5.11.6 Make all necessary revisions;
participate in retest; update
SDFs and other SW products

5.11.7 Participate in analyzing and
recording the results of system
qualification testing

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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5.12 Preparing for software use

5.12.1*
(See end
of table)

Prepare the executable
software for each user site

5.12.2 Prepare software version
descriptions for each user site

5.12.3 Preparing user manuals

5.12.3.1 Identify and record information
needed by hands-on users of
the software

5.12.3.2 Identify and record information
needed by software users
relying on computer operators

5.12.3.3 Identify and record information
needed by computer operators
running the software

5.12.3.4 Identify and record information
needed for hands-on operation
of the computer

5.12.4*
(See end
of table)

Install and check out the
software at user sites; provide
training and other assistance

5.13 Preparing for software transition

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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5.13.1*
(See end
of table)

Prepare the executable
software for transition to the
support site

5.13.2*
(See end
of table)

Prepare the source files for
transition to the support site

5.13.3 Prepare software version
descriptions for SW transitioned
to the support site

5.13.4 Update the CSCI design
descriptions and prepare other
info needed for SW support

5.13.5 Update the system design
description to match the "as
built" system

5.13.6 Preparing support manuals

5.13.6.1 Identify and record information
needed to program the
computer(s)

5.13.6.2 Identify and record information
needed to program the firmware
devices

5.13.7*
(See end
of table)

Install, check out, and demo the
SW at the support site; provide
training, other aid

5.14 Software configuration
management

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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5.14.1 Identify each entity (file,
document, etc.) to be placed
under configuration control

5.14.2*
(See end
of table)

Establish and implement
procedures for controlling each
entity and changes to it

5.14.3 Prepare and maintain records of
the status of entities and
proposed changes to them

5.14.4*
(See end
of table)

Support acquirer-performed
configuration audits as specified
in the contract

5.14.5 Establish and implement
procedures for packaging,
storage, handling, and delivery

5.15 Software product evaluation

5.15.1 Perform in-process and final
evaluations of software products

5.15.2 Prepare and maintain records of
each software product
evaluation

5.15.3 Those responsible for a given
evaluation shall not have
developed the SW product

5.16 Software quality assurance

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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5.16.1 Conduct on-going evaluations of
SW products and activities to
assure they adhere to plans and
comply with the contract

5.16.2 Prepare and maintain records of
the SQA evaluations

5.16.3 Those responsible shall not
have developed the product or
performed the activity (plus
other conditions)

5.17 Corrective action

5.17.1 Prepare problem/change
reports for problems in SW
products and activities

5.17.2 Implement a corrective action
system for problems in SW
products and activities

5.18 Joint technical and management
reviews

5.18.1 Plan and take part in joint
technical reviews of in-process
& final software products

5.18.2 Plan and take part in joint
management reviews to resolve
issues

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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5.19 Other activities

5.19.1 Perform risk management
throughout the software
development process

5.19.2 Identify, define, and apply
software management
indicators

5.19.3*
(See end
of table)

Meet the security and privacy
requirements in the contract

5.19.4 Include in subcontracts all
requirements needed to ensure
software products will meet the
prime contract

5.19.5*
(See end
of table)

Interface with software indepen-
dent verification and validation
agents

5.19.6*
(See end
of table)

Coordinate with associate
developers, working groups,
and interface groups

5.19.7 Periodically assess the
processes used; identify and
propose improvements

App. B Interpreting MIL-STD-498 for
incorporation of reusable
software products

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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B.3 Specify criteria for evaluating
reusable SW products; include
meeting requirements, cost
effectiveness over system life

B.4 Apply Figure 3 in interpreting
MIL-STD-498 requirements for
reusable software products

App. C Category and priority
classifications for problem
reporting

C.3 Assign problems to the
categories specified or to
approved alternatives

C.4 Assign problems to the priorities
specified or to approved
alternatives

App. D Software product evaluations

D.3 Perform SW product evalua-
tions using the criteria in Fig.6
or approved alternatives

  * These requirements depend upon additional contract provisions.  Figure 49 identifies the information to be provided in the contract.

FIGURE 60.  Sample build planning and tailoring worksheet for MIL-STD-498 - (continued).
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System:
What software:
Prepared by:
Date:

1.  Identify at right the objectives of each
build as they pertain to this DID.

2.  Indicate below which DID paragraphs
apply during the development of each
build.  Add clarifying notes as needed.  Only
paragraph titles are given; see the
DID for full wording of each paragraph.

Para* Paragraph Title

1. Scope

1.1 Identification

1.2 System overview

1.3 Document overview

2. Referenced documents

   *Note:  Append 10.2. before each of these numbers when referring to the DID paragraphs.

FIGURE 61.  Sample build planning and tailoring worksheet for a DID.
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3. Requirements

3.1 Required states and modes

3.2 CSCI capability requirements

3.2.x (CSCI capability)

3.3 CSCI external interface
requirements

3.3.1 Interface identification and
diagrams

3.3.x (Project-unique identifier of
interface)

3.4 CSCI internal interface
requirements

3.5 CSCI internal data
requirements

3.6 Adaptation requirements

FIGURE 61.  Sample build planning and tailoring worksheet for a DID - (continued).
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SOFTWARE REQUIREMENTS
SPECIFICATION (SRS) DID 1 2 3 4

3.7 Safety requirements

3.8 Security and privacy
requirements

3.9 CSCI environment
requirements

3.10 Computer resource
requirements

3.10.1 Computer hardware
requirements

3.10.2 Computer hardware resource
utilization requirements

3.10.3 Computer software
requirements

3.10.4 Computer communications
requirements

3.11 Software quality factors

3.12 Design and implementation
constraints

FIGURE 61.  Sample build planning and tailoring worksheet for a DID - (continued).
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SOFTWARE REQUIREMENTS
SPECIFICATION (SRS) DID 1 2 3 4

3.13 Personnel-related requirements

3.14 Training-related requirements

3.15 Logistics-related requirements

3.16 Other requirements

3.17 Packaging requirements

3.18 Precedence and criticality of
requirements

4. Qualification provisions

5. Requirements traceability

6. Notes

A. Appendixes

FIGURE 61.  Sample build planning and tailoring worksheet for a DID - (continued).
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