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ABSTRACT

Software acceptance is a life cycle process which includes acceptance of interim
and final software products for both new and maintained software systems. This
guide assists buyers in understanding acceptance issues relative to a basic life cy-
cle model and some of its variants. The guide identifies six categories (func-
tionality, performance, interface quality, overall quality, security, and safety) for
which acceptance criteria must be defined. The guide identifies issues to be con-
sidered when in establishing acceptance criteria. Finally the guide directs
managers in planning and implementing a software acceptance program, with em-
phasis on the final software acceptance testing.

KEYWORDS: acceptance categories; acceptance criteria; life cycle
software acceptance; software acceptance plan; software acceptance
software product assurance; software quality

models;
testing;
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PREFACE

The Guide to Software Acceptance is intended to assist buyers and develop-
ers in preparing for software acceptance. It addresses software acceptance of
interim, as well as final, software products. This Guide:

. defines software acceptance;

. establishes procedures for acceptance of interim and final products;

. establishes software acceptance as a life cycle process for both new and
evolving software systems;

. clarifies the role of software acceptance testing as part of software
acceptance; and

. identifies generic criteria for products to be presented for final accep-
tance.

The Government increasingly relies on software to administer services, to
manage its programs, and to control products which its personnel use. Industrial
users rely on software systems for inclusion in their products or to aid in design-
ing and building the products, to administer their services, and to manage their
companies. The ability to compete in a world economy requires reliable software
systems. Improvement in both Government's and industry's software practices
improves the ability to support the nation's economy and to compete in a highly
competitive world market. .

The use of this guide is recommended for the managers and technical staffs
of organizations that provide or purchase software systems or that perform
software product assurance activities. Software product assurance organizations
typically provide services for software quality assurance, software configuration
management, and software verification, validation, and testing (VV&T).

The use of this guide is also recommended to the management of companies
who produce off-the-shelf software as their business product. These managers are
responsible for releasing their companies' software products to the marketplace.
By applying software acceptance during the development of their products, they
may contribute to their companies' success which depends upon the quality and
timeliness of the developed software.

v



CONTENTS

vii

1. INTRODUCTION 1

1.1 Terminology 2

2. SOFTWARE ACCEPTANCE 4

2.1 Acceptance Reviews 4
2.2 Software Products for Acceptance 5
2.3 Buyer's Role in Software Acceptance 6

3. SOFTWARE DEVELOPMENT STAGES AND ACCEPTANCE 9

4. SOFTWARE ACCEPTANCE ACTIVITIES AND CRITERIA 13

4.1 Categories for Acceptance 14
4.2 System Criticality 15
4.3 Acceptance Criteria 17
4.4 Collection and Analysis of Data 19

5. SOFTWARE ACCEPTANCE TESTING 20

5.1 Planning and Administration 20
5.2 Objectives 21
5.3 Location 21
5.4 Approach 22
5.5 Staff Responsibilities 22
5.6 Acceptance Test Documentation 23

6. SOFTWARE ACCEPTANCE PLANNING AND MANAGEMENT 26

6.1 The Software Acceptance Plan 26
6.2 Project Description 27
6.3 Management 28
6.4 Administration 28

6.5 Software Acceptance Description 28
6.6 Software Acceptance Activities 29
6.7 Software Acceptance Testing 29

7. SUMMARY 30
REFERENCES 31



TABLES

IX

Table 1. Titles of requirements documents 5

Table 2. Generic software products for acceptance 6

Table 3. Buyer responsibilities 7

Table 4. Buyer preparation for acceptance 8

Table 5. The basic model stages 9

Table 6. Basic model variations 11

Table 7. Acceptance with basic model and variants 12

Table 8. Establishing and using acceptance criteria 14

Table 9. Categories of acceptance requirements 15

Table 10. Airplane control system criticality 16

Table 11. Batch payroll system criticality 17

Table 12. Acceptance issues by category 18

Table 13. Final acceptance management activities 21

Table 14. Test plan requirements 23

Table 15. Test design information 24

Table 16. Test procedure information 25

Table 17. Acceptance plan contents 27



1. INTRODUCTION

Computers and their associated software control services that affect life, pro-
perty, and the national defense. Software (referred to as software system or sys-
tem) also supplies services that allow companies to function in highly competitive
business environments. The systems must exhibit a high level of reliability if a
business is to compete in the world-wide marketplace. In spite of substantial
resources invested in system development and maintenance, delivered systems
often do not meet requirements for operating capability, reliability, overall
software quality, security, and software safety [1].

Software acceptance testing at delivery is usually the final opportunity for
the buyer to examine the software and to seek redress from the developer for
insufficient or incorrect software. Frequently the software acceptance test period
is the only time the buyer is involved in acceptance and the only opportunity the
buyer has to identify deficiencies in a criticalt software system. This exposes the
buyer to the considerable risk that a needed system will never operate reliably
(because of inadequate quality control during development). To reduce the risk
of problems arising at delivery or during operation, the buyer must become
involved with software acceptance early in the acquisition process.

Software acceptance requires procedures for identifying acceptance criteria
for interim life cycle products and for accepting them. Final acceptance not only
acknowledges that the entire software product adequately meets the buyer's
requirements but also acknowledges that the process of development was ade-
quate. .ABa life cycle process, software acceptance enables: .

. early detection of software problems (and time for the buyer to plan for
possible late delivery);

. preparation of appropriate test facilities; and

. early consideration of the user's needs during software development.

Based on the results of a Software Acceptance Test Workshop [2], this guide
presents information on software acceptance testing [3] and applies its fundamen-
tal concepts to the larger process of software acceptance. This process may need
to be modified for several reasons, including:

. The user's organization may not be prepared to expend the effort for a
complete acceptance activity.

. The project for which this guide is to be used may already be in pro-
gress.

. Off-the-shelf software or other reusable software may be a major com-
ponent of the software system.

While a software acceptance program requires a major effort on the part of
the accepting organization, the organization may not be able to expend this effort

t The term critical conveys the meaning of economic or social catastrophe (e.g., loss of
life) and in this guide also conveys the meaning of strategically vital to an agency's or
company's long term economic welfare.
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because of insufficient staff, time, or experience. A possible solution is to contract
a third party to develop and manage an acceptance program. A variation is to
require developers to provide data from their software product assurance activi-
ties; this approach depends on the developer's performance on previous software
system projects and on the scope of the current project. The accepting organiza-
tion remains responsible for acceptance decisions when oversight is delegated.

While the approach to software acceptance defined in this guide assumes the
buyer has built acceptance considerations into the project from its beginning, it
can be adapted to situations in which a project has not been started with an
acceptance program and has encountered difficulties (e.g., missed deadlines or
poor performance on a demonstration test). This may require new contractual
agreements, especially to obtain information concerning the requirements, design,
and software assurance activities of the developer. The buyer may have to
adjust schedules to allow time for construction of acceptance tests.

Existing guidelines on selecting third party software and on software accep-
tance testing should be applied to off-the-shelf software and other reusable
software prior to acceptance of the software system [4,3]. This guide also applies
for the adaptation of off-the-shelf packages to a buyer's environment.

The software system acceptance activities described in this guide can be
used in any development environment. The guide describes how differences in
development environments and life cycle models may affect software acceptance
activities and concerns. Life cycle models and environments include a basic
model developed from the waterfall model [5,6,7]t, the spiral model [8], the evolu-
tionary model [9], prototyping [10], and application generators [11,12].

This document provides a framework from which managers may identify
their requirements for software acceptance, including:

. special issues dependent on methodology and project features;

. products for acceptance;

. acceptance criteria;

. acceptance reviews;

. acceptance testing; and

. acceptance plan, including the acceptance test plan.

1.1. Terminology
The term accepted and its variants are used in several contexts. Accepted

means that interim and final software products are examined to determine
.whether they meet specific criteria. If they do, then they have passed acceptance

t The description of the waterfall model was presented by W. W. Royce in "Managing
the Development of Large Software Systems: Concepts and Techniques" at IEEE WES-
CON, August 1970, reprinted in IEEE TUTORIAL: Software Engineering Project
Management and in Proceedings of the Eighth International Conference on Software En-
gineering. The references in this guide describe variants appearing in Federal guidelines
and standards.
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and may be accepted. The term acceptance decision refers to the decision made
after a software product has been evaluated; the decision may include rejection,
partial acceptance, or total acceptance. Within the context of acceptance test
activities, contractual acceptance of a software product means payment or release
from further development tasks, and implies that the developer has satisfied the
buyer that the completed system is performing correctly. Some operational test-
ing may occur as part of this process.

Software system refers to the software, with all associated documentation
and support tools, operating in its intended environment. In many cases (e.g.,
weapons systems), testing of the complete system in the intended environment
may be beyond the scope of the software testing addressed in this guide. The
size of the software systems considered in this document range from a few
thousand to many millions of lines of instructions. This document does not
address the initial selection and certification issues of off-the-shelf software for use
in larger systems or as stand-alone systems; these issues are discussed in [4].

In this guide the terms organization, developer, buyer, user, and manager
refer to specific participants in the software development and acceptance process.
An organization is an individual or a group of individuals responsible for some
aspect of software development, maintenance, product assurance, or acceptance.
The developer is the organization responsible for the development of the software.
The buyer is the organization representing those who need and may use the sys-
tem and those who are associated with the contractual procurement of the sys-
tem. (The buyer may be the organization responsible for marketing a product.)
The user is the organization that will be using the software system. The
manager is the organization responsible for acquiring and accepting the software.
When the buyer and manager are different, the buyer has final accountability for
the acceptance decision.

Buyer and user may be the same organization or there may be a separation
between procurement and actual users. The user and developer may be the same
(e.g., systems software developed by the systems staff). The users may be person-
nel with expert or non-expert skills related to software evaluation. The buyer
may be the contracting officer. The persons determining the quality of the
software may be systems analysts who will not actually use the procured system.
The manager may be representatives of the user or experts hired as system
integrators or other contractual experts. System integrators are independent
organizations who are hired to manage the complete software acquisition; this
task may include responsibility for overseeing the software acceptance process.
This guide does not assign specific organizations for various product assurance
activities; each project establishes those relationships according to project needs.
This guide encourages the buyer to ensure user involvement throughout the
software acceptance process.
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