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Foreword—In 1P94 the SAE G-11 Reliability, Maintainability, Supportability, and LogisticS\ (RMSL) Division

cuments across
med as a cross

chartered a soffware committee, G-11SW, to create several software standards and guidance do
the RMSL spedtrum, including a software supportability program standard. The committeewas fo
section of interpational representatives from commercial industries and governments,

The G-11SW gommittee has attempted to develop a standard that is consistent.with a SAE G-1
supportability program standard and augmented by necessary software-specific support infgrmation. The
G-11SW comnittee believes this document reflects the best current commercial practices, pnd meets the
objectives of the United States Department of Defense Acquisition. Reform initiative. This document is
performance bdsed and is intended to be used by industries to address)market demands for suppg@rtable software
products that facilitate system evolution, time to market, and implementation of cost-effective functionality. As
appropriate, gopernments may also reference this document.

1 system level

Software has bgen recognized by SAE G-11 as an importantsystem component that is not adequately addressed
at the system lgvel. Software requires interpretation and variations on RMSL methods used by hardware. This
document religs on the simple concept of supplier‘€ustomer dialogue and partnership to define, meet, and
demonstrate agsurance of software product supportability requirements. This document describes, within a Plan-
Case framework, what performance requirements-are necessary. An accompanying implementann guide (SAE
JA1005) sets fgrth current best practices for how to structure the Plan in terms of activities, tasks, and methods so
as to achieve| the requirements of thisdocument and provide demonstration evidence of supportability
achievement in[the form of a Case.

Development ¢
information rep|
potential users
governments, g

f this document_and the accompanying implementation guide, as well as other supporting
orts, has required-dedication by a few participants and extended review by a wider audience of

The professionalism of all these individuals and the support they received from their companies,
nd other prganizations is gratefully acknowledged.
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SAE Standard defines recommended practices for the achievement of suitable supportability and
port arrangements for software wrthrn an overall systems engineering framewor The Software

Supportability Pl

adhievement) are

presented as the basrs for program management Thrs document is applrcable to aII projects incorporating
software, and aims to meet the needs of end-users and of organizations that acquire, develop, or provide post-
delivery support for software.
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1. Scope_T is=SAE Standard defines the hasic structural elements  and gnid:—m(‘p an d mpilation and
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logistics management of software. This document requires that the processes of design, development,
selection, and production of software include software supportability considerations, as relevant to particular
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throughout the project life-cycle. The developmental scope of the project and other issues as covered within
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2.1.3

3.1

3.2

Relationship to Project Management Plans—The concepts put forward in this document should be seen as
extensions to existing project management practice, and may be integrated within other project management
mechanisms provided that supportability progress is identifiable and traceable. When specific software
supportability programs are initiated, they should be viewed as an integral part of the overall planning and
control activity for a system project. This is essential in order to ensure that the cost and effort put into pure
software aspects is at the appropriate level to achieve an optimized system support strategy.

Associated Guidance—General background information on software supportability is provided in [SAE
AIR5121], which provides a top-level context in which to view the through-life support requirements for
software, and concepts for how these needs might be addressed. A description of software support concept in
terms of software support profiles, functional support areas, and support classes is contained in SAE JA1006.
Guidance ¢n implementation ISSUES T0r a sSoltware supportapility Plan and software supportability Case
including thie activities, methods, and tools concerned with a software supportability program fis given in SAE
JA1005. Qther SAE program standards, such as [JASUPP] on system supportability;ymay be consulted as
appropriate] Other government standards and guidance can be found in referehces [QEFSTANOO060],
[MILHDBK{02], and [MILPRF49506].

References

Applicable|Publications—The following publications form a part of the Specification to the gxtent specified
herein. Unless otherwise indicated the latest revision of SAE publications shall apply.

SAE PuslicaTiIONS—AVvailable from SAE, 400 CommonwealthDrive, Warrendale, PA 1509610001.

SAE AIR 5121—Software Supportability—An Overview

SAE JA1005 (Draft)—Software Supportability Implementation Guide
SAE JA1006 (Draft)—Software Support Concept

SAE JASUPP (Draft)—Supportability Program¢Standard

MILITARY STANDARDS—AVvailable from DODSSP, Subscription Services Desk, Building 4D, 700 Robins
Avenue, Philadelphia, PA 19111-5094.

MIL-HOBK-502—DoD Handbook Acquisition Logistics— May 30, 1997
MIL-PRF-49506—Performance.Specification Logistics Management Information—November 11, 1996

UK MILITARY STANDARD—AVailable from Directorate of Standardization, Room 1138, Kentigern House, 65
Brown Stfeet, Glasgow:UK, G2 8 EX.

DEF S[TAN 00-60—"Integrated Logistic Support”, Issue 2, March 1998. “Logistic Slipport Analysis
AszIication to Software Aspects of Systems”, Part 3

Definition

Software Support—The set of activities necessary to ensure that an operational software system or
component fulfills its original requirements and any subsequent modifications to those requirements. Activities
include all processes, resources, and infrastructure required in order to provide support throughout the
software’s operational life.

Software Supportability—A set of attributes of software design, the associated development tools and
methods, and the support environment infrastructure that enable the software support activities to be
accomplished.
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3.4

3.5

3.6

3.7

4.1

4.2

Software Modification Support—The software support activities of change analysis, implementation, test,
and release of software products. Changes may be termed corrective, perfective and adaptive, and may also
embrace modifications that are designed to prevent foreseeable future software operating problems.

Software Operational Support—The software support activities related to the day-to-day operation of
software by the software user. Activities may include installation, configuration, data preparation and loading/
unloading, backup, recovery, failure reporting, and training.

Software Logistics Management Support—The software support activities related to the "bridge" between
the software support services for operational use and for post-delivery modification support. Activities may
include help desk management, problem reporting and corrective action coordination, distribution of releases

to field sitei, management Of configuration information concerning software releases In the fie
communications among field sites and modification support sites.

Software M
faults, impr

that bear on the effort needed to make specified modifications.

aintainability—The ease with which a software system or component can be mo
bve performance or other attributes, or adapt to a changed environment. * Also, a

Id, and network

dified to correct
et of attributes

Software Maintenance—The process of modifying a software system orcomponent after defivery to correct

faults, improve performance or other attributes, or adapt to a changed environment.

NOTE—Software maintenance as defined, is essentially the same as software modification support. Software
ma|ntenance and the maintenance process have not<always been interpreted as|defined in this
dodqument. Hence, this document uses the term Modification Support to more clearly|distinguish and
corftrast with the Operational and Logistics Management Support activities.

Software Supportability Program

Objectives|—The objectives of a software suppottability program are two-fold:

a. Ensure the delivery of a software product that meets the desired supportability charactgristics; and
b. Ensure the support service provided for a deliverable software product meets the customer’'s needs
and is balanced for cost, quality, and responsiveness.

Principles+{-In creating and conducting a software supportability program, there are three corg principles that

suppliers shall follow. These.principles are that customer requirements for software supportab

lity shall be:

a. Defermined;
b. Met; and
c. Demonstrated.

These pringiplés are the foundation framework for this document. Their application is based oh the use of the
twin artifacts of a Software Supportability Plan and Software Supportability Case, as described in the following
sections. The Plan and Case are general purpose management tools that are suitable for use in many fields of
system engineering and will be referenced throughout the suite of Society of Automotive Engineers (SAE)
Reliability, Maintainability, Supportability, and Logistics program standards.
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53

6.1

6.1.1

Management Requirements—Plan and Case Framework—The framework for management of software
supportability is built around two key components: the Software Supportability Plan and the Software
Supportability Case.

a.

Software Supportability Plan—The Plan addresses software aspects of the System Supportability

Plan, and describes the activities that are to be undertaken to achieve software supportability
objectives. The Plan also describes activities that are to be undertaken to demonstrate that software
supportability objectives have been achieved.

evidence which verifies that the software meets its supportability requirements.
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Managing
should be U
During both
hardware W

ithin such a structure. The key issue will he whether a particular software compone

an an
ving variable purposes depending on whether they are used as contractual;~de
chanisms. In the contractual context, the plan and case can be used as formal d
ed and approved between a customer and supplier. The Plan and CaSe can ¢
development and may be requested during contract negotiations. Further guidanc
is provided in Section 7 of this document. In a developmental cantext; the Plan
hternal needs of a development organization in meeting supportability objectivg
s involved in providing post-delivery support for software, the, Plan and Case 1
validate cost and efficiency objectives for software support, processes, including
DTS) software.

cting Application Strategy

duct Complexity—Software projects often involve the delivery of products com
grated components. Distinct software supportability programs may not be justified
tractual deliverable. If this is not the, case - for instance, when software is
ner assembly should include any*specific considerations for software. However, th
guidance given in this document should nevertheless be applied.

stom Versus COTS Software—Software may be delivered to a customer in a vg
hs, ranging from new custom developments, through variant or partially modified it

Software Supportability Case—The Case provides a justification of the approach and documents

Case may be
elopmental, or
liverables to be
ntribute to any
b on contractual
and Case may
ps.  Finally, for
nay be used to
for existing Off

brising multiple,
for all elements
ht is a separate
ncluded as an

bedded’ item within a deliverable equipment - the supportability plan for that equipient or relevant

e requirements

riety of product

COTS packages. The\eoncept of a software supportability program is valid ac

Hardware/Software Dependencies—Active management of hardware/softwar
ndertaken-throughout the product life-cycle, as part of an overall systems enginee
initial-development and subsequent post-delivery support, design changes may

should con

hich’have an effect on software, and vice-versa. The trade-off studies conducte

and through-life support costs.

Technical Requirements

Determining Customer Requirements

ems, to re-used

dependencies
ing philosophy.
be proposed to
in such cases
supportability

GENERAL—It is important for suppliers to understand their customers’ business and system environments,
within which a required software product will operate. However, the approach to gaining this understanding
will depend on the nature of the product and other commercial factors.
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6.1.2

6.1.2.1

6.1.2.2

6.1.2.3

Where a supplier is responding to a custom software development requirement, the particular supportability
needs of the customer are of prime importance. The customer should describe supportability concepts and
objectives and formal arrangements (e.g., contract, contract deliverables) may be established to facilitate
customer/supplier dialogue on supportability matters.

Where a supplier's main business is the development and marketing of general-purpose software, the
definition of supportability requirements for a new product will be approached somewhat differently. In this
case, the prime focus will be the supplier's own assessment of the factors that characterize the expected

customer

base. However, there will be a common underlying objective, which is to prov

products and support services that promote customer satisfaction and supplier profitability.

ide high quality
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[TO BE CONSIDERED— I Ne activity O determining customer requirements 1or softwa

coordinated with equivalent activity in other RMSL disciplines, and as part of an
This activity, particularly for new product development, may require exploratory st
nt iteration or evolution to obtain an adequately robust requirements déefinition a
llustrative range of factors for consideration is outlined in the following paragraphs.

bns of Use—Supportability concerns depend on the operational‘use of the softy
bncerns can be determined from:

iness/mission profiles that the software is required to enable;

brating environment for software users (e.g., air/land véhicle, office, in the field);

ctions to be provided by software that are critical to‘husiness/mission success;
required availability and induced loss (economic-or-other) of the software not work
ctional interaction with other software/systems;

juired in-use life of the software;

cipated business/mission requirements change profile over the life of the software;

Leyel of customer’s experience or trainingequirements as a potential user; and

cial considerations such as security-and maintenance personnel safety.

ability Characteristics—The _customer may have standard requirements for charg
product, the processes usedto develop and support the software, and the envirg
are is to be developed. and supported. Such characteristics may have primary

pportability, but they will invariably have a supportability or support cost imp
e be identified and(assessed within the software supportability program.

and Servicetevels—The level of support for implementing software changes
r service,depends on several factors including:

bergeomplexity, and priority of support requests;
pense times to failure incidents;

e supportability
pverall systems
Lidies and some

an acceptable

Some of

vare.

ing as required;

cteristics of the
nment in which
bbjectives other
Act and should

and providing

Sys

T S@Tmoa0 T

tem recovery times fnlln\/\/ing a failure:

Software and data loading/unloading times;

Response criteria for customer change requests;

Criteria for help/query services;

Customer’s anticipated in-house software support capability;
Support center location/access criteria;

Customer’s strategy for through-life technology refreshment; and
Constraints on supportability and support processes (e.g., need for safety/security certification; time/

calendar periods when users will allow release of the system for planned maintenance or installation of

upg

rades).
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6.2 Meeting Customer Requirements

6.2.1

6.2.2

6.2.2.1

6.2.2.2

GENERAL—There are two aspects to meeting a customer’s software supportability requirements. The first is
ensuring the delivery of a product with the appropriate design characteristics to facilitate the expected
demand for through-life change and enhancement. The second aspect is the provision of a support
capability that satisfies the customer’s quality of service needs at an acceptable cost. These are interrelated
goals that should be addressed through a coordinated approach to software supportability planning.

Software supportability planning may be conducted as a separately managed task, or as a sub-element of a
broader planning activity for system development or support. The latter approach may be appropriate where
a customer makes no specific software supportability requirements, or where requirements are fully satisfied
by existing corporate standards and codes of practice. n “plan” should
therefore|be interpreted as a general concept that may be implemented in various ways‘dccording to the
nature of ja particular project.

THE SOFTWARE SUPPORTABILITY PLAN—The software supportability plan is the means through which activi-
ties and grogress in satisfying customer supportability requirements are contrelléd’and monijored. The plan
should prpvide clear traceability to original customer requirements for supportability, and should also show
activities [relating to the generation of the associated Software Supportability Case. The |plan should be
traceable|to the broader planning activity for both system supportability and the acquisitionfdelivery of sup-
port arrarjgements for the overall fielded system. The plan should,also be integrated appropriately with rel-
evant software development and quality planning. The plagd“should be mutually agreqd between the
customer|and the supplier before implementation, and subjected to appropriate management reviews during
its period|of use.

Scope and Tailoring—The main scope of a Software Supportability Plan should cover both designing for
supportability and the provision of any resources or infrastructure necessary to satisfy customer
requirefnents or assessed needs for support_services. In practice, an organization might address these
aspectg separately in development and logistics planning areas, but where this occurs, thelinformation and
coordingtion links should be clearly defined’and actively managed.

The format and content of the plans for a particular project will depend on the extent fo which design
influenge (on supportability features) is feasible, and on the unique characteristics of thg product to be
delivergd. If a project is developmental, the full range of elements listed as follows may be covered.
However, if a project involves the delivery of unaltered OTS software, the main focus of thg Plan will be on
supporf services. The,implementation guide [SAE JA1005] will cover in more detail possibje structure and
contenf of the software\supportability plan.

Design|Aspects>~This part of a software supportability plan will deal with the design anjd development
activitigs that.are needed to determine how to adequately satisfy the customer’'s softwane supportability
requirements:. Typical aspects covered within a plan will include the following:

a. Supportability Analysis—Activities/tasks that provide an understanding of the desirable characteristics
of software product, processes, and environment that enhance the supportability of the operational
system. The following aspects may be included:

1. Assessments of support tools and techniques, test environments, configuration management tools,
interoperability requirements between the support and operational environments;

2. Analysis of existing/planned development and support processes for configuration management,
quality engineering, and change processing; transition of processes from development to support;
and,

3. ldentification of design standards and characteristics of the software product (e.g., documentation,
source code, test scripts) that affect supportability.
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6.2.2.3

b.

1.
2.

3.
4.
5

Support Analysis—Activities/tasks that provide definition for the software support functions that will be
provided. The following aspects may be included:

Estimates of through-life change demands on the software;

Resource allocation (including planned customer-provided resources, customer-configurable func-
tions), duration, and frequency for each support function;

Implementation of functions in hardware or software;

Functionality, cost, support trade-offs when integrating OTS software; and

Supportability impacts on program design milestones.

Support Aspects—This part of a Software Supportability Plan will cover the activities concerned with the

definitigrand-acetistion-of-the-necessarypost-deliveryr-suppert-servicesfer-the-eustomerqThere are three

distinct|elements to software support that might be included:

a.

C.

Operational Use—Activities/resources concerned with sustaining operational use’of the software in the
fielgl, either by the customer or by other agreed resources. Typical aspects to\be coverpd may include:

Mission support equipment, support software, peripherals, storage space, interfacing equipment for
pre- and post-mission support, and backup/recovery equipment required to sustain| full operational
cppability of the software;
N
t

umber and type of specialist staff requirements for the installation, management, gnd operation of
e software, including any field user training needs;
dditional products (User Manuals, License codes, Training Courses, Diagnostic Tools, etc.) deliv-
efed to the customer to support operational use of the‘software; and
rocedures for conducting activities in the field such as pre- and post-mission datal load/collection,
backup/recovery, failure reporting, and training

Logistics Management—Activities/resources. that represent the ‘bridge’ between the qupport services
for Joperational use and for post-delivery ¢modifications. The following minimum aspects should be

updated software products, and-interface with the user; procedural aspects defining the transition of

hysical media on which the software will be stored and delivered to the customer, as well as the
packaging or other spegial (e.g., security) requirements; and
rocedures, data{ and reporting mechanisms to ensure that hardware with sdftware/firmware
cpnfigurations _are: properly documented, tracked and managed, so that comgatibility will be
aintained ir the fielded system throughout its operational life.

Post-Delivery Modifications—Activities/resources concerned with implementing requir¢éd changes and
imgrovenients to the design configuration of a software product after initial delivery] The following
asfeCts'may be included:

Buildings and associated services to house the support environment and human resources;

Host machines, databases, software tools, and test equipment to be used for software support and
change development;

Number and type of specialist staff requirements for software change management and production,
and for customer help services; any training needs may also be covered; and

Change analysis, implementation, test, and release engineering processes along with software
configuration management and quality engineering processes; transition between development and
support processes including transfer of engineering information and methods.
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6.2.3 DOCUMENTING SUPPORT ARRANGEMENTS FOR DELIVERED SOFTWARE—Software supportability planning should
normally include the production of suitable documentation to describe the support arrangements put into

place for a fielded software product. The scope of such documentation, and the extent to which it is formally

6.3

6.3.1

6.3.1.1

6.3.1.2

Demonstrg

delivered to the customer, will depend on the nature of the product and how it is procured or marketed.

For general-purpose commercial software, customers may only need visibility of the available infrastructure
aspects for product support and user help. Other legal documentation for Intellectual Property Rights to
software may be necessary to minimize risk due to supplier business failure, failure to deliver required
support services, or change in business products supported. Customers for major custom software systems

may require a more detailed description of support services.

The supplier may internally maintain a

complete definition of the facilities, resources, and infrastructure required to support a particular software

product fq

THE SOFTWARE SUPPORTABILITY CASE—This document uses the core concept of the Softwa

Case as

I each specitic customer.

ting Requirements Satisfaction

the means by which suppliers can demonstrate that customer’requiremen

supportal

readable pverview of the evidence, including references to more detailedeyidence as approp
requiremeénts satisfaction.
documenf may be used both for the acceptance or assurance’,of“new products and fof

supporta

A Softwa
approach
implemer

Scope-
product
the pro

Structu

ility have been achieved in a particular product. A Software,Supportability Ca|
Various types of information as outlined as follows are pos
ility claims to potential new customers of proposed and existing products.

e Supportability Case should be compiled as design and development decisions
to be applied for a particular product should be defined at the outset of supportabili
ted across the life-cycle through a suitable activity schedule.

-The scope of a Software Supportability, Case should cover characteristics of both

and the process (i.e., the environment of tools, methods, procedures, personnel
juct was developed and fielded, and will subsequently be operated and supported.

e and Content of The Case

a.

e Supportability
s for software
e should be a
riate, to support
sible. A Case
substantiating

are made. The
y planning, and

the deliverable
through which

ceability to the

irements that are

akdown should

uct should be

hich is provided

shows a clear valldatlon of supportabmty achievement, rather than a mere assembly of facts or
assertions. Typical aspects that might be covered are as follows:

NGO A~BNE

Sizing data (of source code, object code);

Complexity/modularity or other quality metrics;

Functional partitioning;

Language features;

Use of common/neutral interface standards;

Delivery media, and files and data formats;

Installation and configuration; and,

User manuals and design documentation standards (if deliverable).
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6.3.1.3

6.3.2

6.3.3

Process Characteristics—Supportability characteristics relating to the engineering and management
processes used in development, delivery, and/or operation of the software product should be
described. Where such factors relate to standards or practices which are applied universally by the
supplier, an external reference or summary/extract from the appropriate corporate documentation may
be adequate. However, if this approach is taken, it should nonetheless be made clear how such
processes have materially affected the supportability of the subject software product. If a supplier's
organization and development processes have received independent assessment against a non-
proprietary formal standard, information may be included to identify the reference standard and the
scope of any associated certification which has been awarded.

Product Support Infrastructure—Information may be provided to show that the product support
infrastructure proposed or established by the supplier will meet the customer’s requirements for quality
of ervice af an acceptaple COost. Irect Support for mantenange and upgrade

de\eloped software, |nformat|on may also be required concerning how the quality ofl support will be
asqured during the transition phase from development to full in-service operation.

Types of Evidence—A Software Supportability Case may be based on a varietyof types of evidence. The
method used in a particular instance may be chosen at the supplier's _discretion, as appropriate to the
nature pf each requirement which is addressed. Suitable approaches,are described as [follows. These
may bg used in isolation, but more typically they will be used in ¢ombination to providg an adequately
robust Case.

a.

Quantitative Evidence—Quantitative evidence would tse defined methods of analysis to generate
mefrics that demonstrate the required (or desirable).'supportability features in the [target software
product. This type of evidence would also include the results of any testing or [demonstrations
corlducted as part of a supportability program.

Quglitative Evidence—Qualitative evidence would focus on the processes used for d¢velopment and
sugport of the software. It would seek’f0 assure satisfaction of supportability réquirements by
infgrence, based on the demonstrable quality, maturity, and integrity of the underlying ¢ngineering and
mapagement processes.

Historical or Comparative Evidence=Historical evidence would be relevant for softwarg already in use
and supported for other customers. Comparative evidence would be relevant for software which is a
varlant of an existing product, or is similar to an existing product produced by the sam supplier. The
infgrmation provided might.include both quantitative and qualitative aspects of the product and the
asdociated support sefvices.

SUPPORTABILITY RISKS/€ANSTRAINTS—Where any software supportability risks are identified [in the course of
a supportability program, these may be described within the Software Supportability Case and linked to the
relevant product/proeess/infrastructure characteristics. Associated information on risk assespments and risk

reduction|actiofis,may also be given. Examples of issues that might be covered are:

coop

Obsalescence (p O of software Ianglmgpq and tnnIQ);
Dependencies on unknown third-party suppliers;

Lack of escrow arrangements; and

Immaturity or uncertainty in software support cost modeling.

MAINTENANCE OF THE SUPPORTABILITY CASE—In general, the rationale for generating a Software Supportabil-
ity Case during development will apply similarly to maintenance of the case during the in-service phase. The
Case will provide the basis for assurance that the original supportability requirements continue to be met in
the face of on-going evolution and change to the software. However, maintenance of the case will incur
additional cost. Whether such costs are justifiable, and how maintenance should be managed, is a matter
for individual projects. Where a Case relates to a custom software development, such decisions should be
taken jointly between the supplier and the customer.
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