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Foreword—This document identifies recommended practices for the implementation of a supportability program for
software within an overall systems engineering framework. Guidelines for implementation of a Software
Supportability Plan and associated Software Supportability Case are presented. Recommended practices are
described for establishing a software supportability program through selection of life cycle activity tasks tailored for
the application. Recommended models and process methods to achieve the life cycle activity tasks are briefly
reviewed and/or referenced. The recommended practices are applicable to all projects incorporating software.
The target audience for this document includes software acquisition organizations, logisticians, developers,
supporters, and customers. This document is intended to be guidance for business purposes and should be
applied when it provides a value-added basis for the business aspects of development, use, and sustainment of
support-critical software.
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1. Scope

1.1 Purpose—This SAE Recommended Practice provides recommended guidelines and best practices for
implementing a supportability program to ensure that software is supportable throughout its life cycle. This
Implementation Guide is the companion to the Software Supportability Program Standard, SAE JA1004, that
describes, within a Plan-Case framework, what software supportability performance requirements are
necessary.

This document has general applicability to all sectors of industry and commerce and to all types of equipment
whose functionality is to some degree implemented via software. |t is intended to be guidance for business
purposes and should be applied when it provides a value-added basis for the business aspects of
development, use, and sustainment of support-critical software. Applicability of specific recommended
practices will depend on the support-significance of the software, application domain, and life cycle stage of the
software.

1.2 Audience—The target audience for the document includes software acquisition organizations, developers,
logisticians, supporters, and customers.

1.3 Applications—This document is applicable to all software-intensive projects, and in particular to projects
where a long system software life cycle is expected. This document is applicable throughout the complete life
cycle of software-intensive systems, although specific recommended approaches may be more effectively
applied at specific life cycle points.

The combination of the Software Supportability Program Standard, SAE JA1004, Software Support Concept,
SAE JA1006, and this document, provides guidance to implement software support-related aspects for:

a. System software logistics management as described in [DEFS0060-3], [MILHDBK502],
[MILPRF49506], [MILHDBK347], [MILHDBK1467], [CECOM95]; and,

b. Software maintenance and supply processes and other related supporting processes described in
[1IS012207], [ISO14764], [[EEE12207-0], [[EEE12207-1], [IEEE12207-2], [IEEE1219], and [SWEBOK].
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3. Definitions—See Appendix A.

4. Overview of Software Supportability Program—Software supportability cannot be improvised; it must be
addressed consistently and systematically. Supportability must be addressed throughout the complete life
cycle from concept through development, delivery, and operational use, in a way that allows demonstration to
the customer that support requirements are being met effectively. Addressing supportability early in the life
cycle can avoid the possibility of costly product redesign by ensuring that supportability is designed into the
product. The purpose of this section is to outline a broad approach that will enable the satisfaction of this
objective within the context of the Software Supportability Program Standard [SAE JA1004]. The broad
approach to ensure software supportability, based on a supportability analysis, is illustrated in Figure 1.
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FIGURE 1—OVERVIEW OF SOFTWARE SUPPORTABILITY PROGRAM APPROACH

A software supportability plan defines the supportability analysis needed to drive out a software support
concept. The supportability analysis results and logical arguments (analysis evidence) are captured in a
software supportability case. Supportability analysis comprises methods and techniques that are typically
undertaken as a tailored set of tasks. Supportability analysis also feeds supportability design requirements,
which in turn, via the resulting software/system design, feeds the supportability analysis. The supportability
design requirements form part of the software support concept output.

The standard Plan and Case are described in [SAE JA1004] and a software support concept framework is
described in [SAE JA1006]. Suggested templates for the Plan and Case are given in Appendix B. Detailed
information on the incorporation of analysis activities within the life cycle is provided in Section 5 and Appendix
C. Best practice methods and techniques that facilitate supportability analysis are described in Section 6.

4.1 The Importance of Planning—Achieving the optimum cost, responsiveness, and quality of support for any
particular software product will come from having an effective planning strategy directed towards supportability
needs as determined through customer requirements. The strategy should be developed and executed in
conjunction with planning for overall system supportability. Furthermore, there should be visibility to project
and higher program managers of major milestones and outputs, to ensure that control and monitoring of
supportability activity is properly integrated with other disciplines.

A software supportability plan, as described in [SAE JA1004], is the primary enabler for satisfying customer
supportability requirements for a software product. In common with other types of project plans, a software
supportability plan needs to address the software aspects of a system supportability plan, and describe the
activities that are to be undertaken to achieve the software supportability objectives. The Plan also describes
activities that are to be undertaken to demonstrate that software supportability objectives have been achieved.
The Plan's activities, comprising associated tasks, schedules, resources and outputs, should be carefully
integrated with appropriate system-level support planning activities.

Software supportability analysis, driven by a software supportability plan, should produce a software
supportability case and software support concept. Where software development is carried out, supportability
analysis evidence, detailed in a software supportability case, should include a set of design requirements for
software supportability that are iterated with the system and software design effort to ensure supportability
characteristics are built into the software products.
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4.2 Determining Support Requirements Through Analysis—Software supportability analysis tasks are
conducted throughout the life cycle to identify and complete relevant aspects of the software support concept
and provide evidence, documented in a software supportability case, of supportability achievement. These
tasks ensure that the customer requirements for supportability are clearly understood, are being met through
the various management and engineering activities, and can be demonstrated to the customer’s satisfaction.

Software supportability analysis tasks must, throughout the system life cycle, be conducted within the overall
context of system and logistic engineering to ensure that a system support solution, and not just a software

aciinnort eolition ie attained Once sarly clinnoriahility nlanninag hae haen condiictad and nroarace roview
uu'J'J\.III. \J\.Ilul.l\.lll, o awtddlivwu.,. liIve vl |y uu'J'J\.II I.uullll.y |Jlullllll |U Qo wvoewvwll vwi quul.\.lu, CAl 1A Hlvul\l\.’\.’ ITwvivyvy

mechanisms defined, specific supportability analysis tasks are conducted in accordance with the software
supportability plan. These analysis tasks can be described as addressing the following attributes of software
support:

a. Definition—Establish software supportability objectives; determine related software support goals,
thresholds, constraints, and performance; analyze software support cost and operational readiness
drivers within the system context; and identify the general approach to software support in comparison
with existing systems.

b. Alternatives—Determine optimal alternatives for the who, where, when, and how of software support
to balance software and system life cycle cost, schedule, performance, and supportability.

c. Resources—Identify software support personnel, systems, facilities, training, and provisioning
necessary to establish the selected transition and operational support alternative.

d. Assessment—Provide evidence throughout the life cycle that the supportability requirements are
being or have been achieved and any prior deficiencies have been corrected.

A general framework and sequencing for software supportability analysis tasks is illustrated in Figure 2.

Project Life Cycle

Pre-Concept *  PROGRAM PLANNING AND CONTROL

—  Development of an early SW Supportability Strategy — PLAN
—  Program and Design Reviews

Concept «  MISSION, DEVELOPMENT & SUPPORT SYSTEMS DEFINITION
—  Use Study —  Technological Opportunities
—  Standarization —  Design Factors
—  Comparative Analysis —  Integration of ADP Systems
Developmenti .  pREPARATION AND EVALUATION OF ALTERNATIVES

—  Functional and Non-Functional Requirements
—  Support System Alternatives —  Evaluation of Alternatives & Trade-Offs
« DETERMINATION OF SUPPORT REQUIREMENTS
—  Operational Task Analysis
—  Software Exception/Problem Support Analysis (FRACAS)
—  Software Modification Analysis
—  Software Transition Analysis
—  Post-Deployment Software Support (PDSS)/Logistics Management Analysis
SOFTWARE SUPPORTABILITY ASSESSMENT (CASE)

— Operation — Modification — Problem Reaction —  Logistics Management

Post-Development

—  Lessons Learnd

Continue analysis activities during the service phase, as appropriate.

FIGURE 2—SOFTWARE SUPPORTABILITY ANALYSIS TASKS

Documents

Document Sharing Hub

Full document details: SAE JA1005_201205


http://avadocuments2026.com/doc/sae-ja1005-201205
http://avadocuments2026.com/doc/sae-ja1005-201205

SAE JA1005 Reaffirmed MAY2012 Page 10 of 67

Specific sequencing of tasks is described in Section 5 while the specific tasks are described in more detail in
Appendix C. Best practice methods and techniques for achieving some of the tasks are given in Section 6.
These analysis tasks are similar to those described as Software Logistics Support Analysis (LSA) tasks in
[DEFS0060-3] which also includes thorough descriptions of generic software support processes that can form
the basis for software support function analysis. A process flow for supportability analysis tasks can be found
in [CASA-SAS].

4.3 Outputs of Supportability Analysis—Software supportability analysis, as defined by this document, has 3
outputs (reference Figure 1): a software support concept, supportability design requirements, and a software
supportability case.

The software support concept and the software supportability case can be considered external outputs, in the
sense that they are provided to the customer, even though they are used internally during the development
program. The supportability design requirements, however, are to be considered internal outputs from the
supportability analysis to the design area, and hence may not be seen by an external customer.

4.3.1 SOFTWARE SUPPORT CONCEPT—A software support concept is a structured description of the characteristics
of a software product, and of the associated support infrastructure and processes, which are necessary in
order to satisfy the customers supportability requirements. A detailed generic description of a software
support concept framework is presented in [SAE JA1006], and illustrated in Figure 3.

Support Classes

S &
<& (2
s s
R
.

Levels

Modification

Agents

Operation
\L\ogisti(s Management

Scenarios Support

Functions

Support Profile

FIGURE 3—SOFTWARE SUPPORT CONCEPT FRAMEWORK

Appendix A gives definitions for 'support concept' and its three dimensions of 'support classes,' 'support
functions,' and 'support profile.'

A software support concept for a particular product will evolve as the software is developed and more
becomes known about the support requirements. The content of a Concept should be compiled from
supportability analysis activities such as described in this guide. A Concept would normally be developed
jointly with the customer, and finalized at, or prior to, acceptance.

Normally, it is essential to maintain a software support concept document throughout the operational life of
the subject software. A Concept will describe the support facilities, resources and procedures that are
actually fielded, and hence it is important that this information should be accurate and kept up-to-date.
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4.3.2 SUPPORTABILITY DESIGN REQUIREMENTS—Design requirements for supportability are outputs from particular
supportability analysis tasks described within this guide. Design requirements are concerned with ensuring
the software is designed for supportability to facilitate possible future system and/or software changes. Such
changes could include reuse or modification of the software for new applications. The desired supportability
characteristics define the 'support classes' dimension of a software support concept. Confirmation that
supportability characteristics have been achieved is captured in a software support case through evidence
and logical argument.

Supportability analysis is conducted to determine the precise characteristics of each support class that are
appropriate for a specific application. The goals of this activity are to deliver a supportable product, ensure
that the necessary support infrastructure is in place before the entry into service, and sustain the software
support during the software operational life. The support concept captures the support class characteristics
that have been specified/achieved for a specific application [SAE JA10086].

The actual methods and techniques to be applied to a particular product to derive supportability design
requirements should be agreed jointly between customer and supplier at the outset of the project and then
reviewed throughout the project. The mechanism and format in which supportability design requirements are
communicated between supportability analysts and software designers is mainly a supplier concern, but
principal activities and milestones should be visible in a software supportability plan.

4.3.3 SOFTWARE SUPPORTABILITY CASE—A software supportability case has two main purposes: to provide a
justification of the approach taken by the supplier to software supportability; and to document evidence, and
argument, that demonstrates that the software meets (or exceeds) its supportability requirements. The
general rationale and components of a software supportability case are described in [SAE JA1004]. An
example outline for a software supportability case is provided in Appendix B. Other descriptions and uses of
the Case construct can be found in [DEFS0042-2] and [DEFS0042-3].

A software supportability case will be progressively populated as a project proceeds through development,
and/or construction, and/or postproduction support. The required scope and content of a software
supportability case should have been determined through early decisions about the nature of the software
products to be delivered to the customer, and the customer’s needs for support. A software supportability
plan should show how source data and associated information required for the Case would be provided.

A software supportability case would typically be a deliverable to the customer to support system
acceptance, although for longer or more complex development programs there may be benefit in producing
intermediate software supportability cases at appropriate milestones. Where, after initial delivery, a software
product is expected to continue to grow and be enhanced, its software supportability case should be
maintained and periodically reviewed.

5. Supportability Program Life Cycle Managemeni—For the purposes of this guide, software is considered to
be the logical design of a system that has the ability to be readily adapted to meet changing requirements, i.e.,
software provides the logical functionality of a system. The intention is for software faults to be corrected,
enhancements incorporated, and changes made to adapt to environment modifications and alternate uses.
Ideally, software should be designed with supportability characteristics buili-in.  The infrastructure of people,
support systems, facilities, and processes are intended to facilitate an evolving software capability. However,
this implies that the software supportability program is also intended to evolve throughout all life cycle phases.
As such, the software supportability plan, supportability analysis, supportability case and support concept must
be applicable throughout all life cycle phases and updated as appropriate. This life cycle management
approach is illustrated in Figure 4 for a full-scale development project. Considerations for off-the-shelf
guidance are provided in Appendix E.
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FIGURE 4—SOFTWARE SUPPORTABILITY LIFE CYCLE MANAGEMENT APPROACH

5.1 Concept and Feasibility Analysis—During the concept and feasibility analysis, the key element of the
supportability program is the identification of customer supportability requirements. These supportability
requirements should, as much as possible, be performance based and be related directly to system
operational needs and cost constraints. Possible supportability performance requirements include:

a. Measure of supportability characteristics that have been built into the software product, support
processes, and support environment design;

b. Maturity level, using for example [SEICMM], of software support supplier and associated support
processes;

c. Software product planned release frequency, change request profile, and change response time for
both emergency and normal software changes;

d. Software reliability metrics and design for reliability metrics that would affect corrective maintenance
activity and confidence in the correctness of changes;

e. Support cost stratified by unit time, support functional area, supplier;

Software supportability risk: probability and impact of not performing a software support action in the

time period required.

b

Supportability performance requirements must be quantifiable and measurable. In many cases the customer
may only have a vague idea of what software support is required and, in particular, what the software
supportability performance requirements should be. Perhaps such an application has never been done before,
or, perhaps, there are other alternatives that due to cost, business or technological constraints are not easy to
understand. Or, perhaps the customer has no clear vision and/or policy on support. In some cases, there is no
specific customer, especially if the software product is not a custom developed product but is intended to be
marketed as an Off-The-Shelf (OTS) element.

Determining the customer's software support requirements may be complicated, and the customer may require

some help in the definition of these requirements. For OTS procurement, even somebody representing the
customer, such as the marketing department, may require assistance in defining the support requirements.
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Three steps should be followed during the concept and feasibility analysis phase:
a. Establishment of the support objectives;
b. Comparison of provisional supportability requirements with other existing systems and consequent
refinement of supportability requirements as appropriate; and
c. Agreement on requirements and basic support concept framework.
Possible analysis tasks to address these three steps are illustrated in Figure 5. See Appendix C for the task
descriptions.
CONCEPT FEASIBILITY
________________________ Software _Support | Strategy_______________________________»
Start Software Supportability Plag
Tasks Tasks
C.1.1: Early Strategy C.1.1: Early Strategy
C.2.1: Use Study C.1.2: Plan
C.1.3: Program Reviews
C.2.1: Use Study
C.2.3: Comparative Analysis
C.2.4: Technological Opportunities
Capture Analysis Reports
Supportability Case
FIGURE 5—EXAMPLE CONCEPT/FEASIBILITY PHASE ANALYSIS TASKS
5.1.1 DEFINITION OF OBJECTIVES—The first aspect to be addressed is a clear definition of what objectives are
sought and/or needed by the software supportability program. This statement of the objectives usually
permits a simplification and clarification of the requirements. Objectives may include cost guidelines, rapid
turn-round for new releases, limited interruption of user operations, use of OTS software components,
response time to failures, and use of contractor and vendor support resources. It is important to clearly state
key objectives and indicate their relative importance in case compromises are necessary.
5.1.2 CLARIFICATION OF TERMINOLOGY—The reference [SAE JA1006] provides a framework for development of a

software support concept. However, it is useful to adopt application-specific terminology in order to ensure
that all participants (particularly the customer) can more readily understand and communicate the concept.
It is recommended that the terminology used in [SAE JA1006] be carefully reviewed and mapped to
application-specific terms. For example, terms used for “Support Levels” may vary greatly for different
industries, and even within different products of a same industry. A mapping of possible terminology for a few
product categories against the terms used in [SAE JA1006] is illustrated in Figure 6.

The mapping and functions at each level may also change over time as technology changes. For example, in
the civilian automotive industry, the organization/field (i.e., driver/owner) may not have any software support
functions at this time. Owners do perform some hardware support functions. As software becomes a more
pervasive and critical component in automotive subsystems, and network communication interfaces link end-
users to direct logistic suppliers, the driver/owner may have software support actions that can be performed.
Updates to software can be downloaded directly by the owner from the logistic supplier or embedded
software components (updates or replacements) can be replaced by the owner. A remote site may run
diagnostic traces with the assistance of the owner who attaches a diagnostic adapter kit that can be directly
controlled. The key is for the support concept to capture the desirable approach and appropriately evolve
over the life of the software product.
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SAE JA1006 Civilian Military Civilian Unmanned General
Automotive Aircraft Aircraft Space Vehicle | computing
Organization |Garage/In-Drive| Flight Line In-Flight Space User
/ Field (Owner/Driver) / Field (Pilot)
Intermediate Dealer Hangar Airline Manned Space System
Station / Administrator
Vehicle
Depot Vehicle Military Airframe Ground Computer
Manufacturer Facility / Manufacturer | Control Center Center
Depot
Vendor Supplier Contractor / Equipment Main Supplier /
Vendor / Supplier Contractor / | Subcontractor
Supplier Supplier

FIGURE 6—EXAMPLE TERMINOLOGY ALLOCATION FOR DIFFERENT INDUSTRY AREAS AND PRODUCTS

51.3

51.4

5.2

DEFINITION AND TAILORING OF SUPPORT CONCEPT FRAMEWORK—A skeleton support concept may be derived
from [SAE JA10086], even if it is only at the top level, as a kind of checklist in order to ensure that no support
aspect has been forgotten. Once the terminology has been clarified, it is often quite easy to determine that
certain aspects of the general support concept framework are not applicable. This tailoring of the framework
for a specific application facilitates the planning and prioritization of supportability analysis tasks.

DEFINITION OF INITIAL REQUIREMENTS—An initial set of requirements is defined on the basis of outputs from
the analysis tasks such as illustrated in Figure 5:

Objectives, requirements, program organization, system support integration;

Plans for Software Support Concept Profiles/Functions/Classes analysis tasks;
Use Studies, comparative analyses, functional requirements from existing systems;
Integration planning with product development/support engineering;

Outline of roles and responsibilities of involved support agents; and

Initial Software Support Concept with high-level support scenarios as output.

~o oo T

Design and Production—During the design and production of system and software components, a key
element of any supportability program is meeting and demonstrating the customer supportability requirements.
Refinement of the requirements is also typically accomplished as the software and its support concept become
well understood within the system’s operational purpose. The supportability analysis tasks should establish
the best support concept definition and acquisition approach that balances supportability performance
requirements, life cycle schedule constraints, and life cycle cost estimates.

Alternative support options, and tradeoff of supportability analysis tasks, initiated in the previous phase will be
expanded in scope for the identified software support significant items to determine an optimum support
concept: what support functions will be performed, by whom, and at what location(s) for the key scenarios
required for system operational support. Specific support resource requirements for personnel, support
systems, facilities, and processes will be defined so that a support capability can be transitioned/acquired to
achieve the required supportability performance.

Possible analysis tasks to address this phase are illustrated in Figure 7. See Appendix C for the task
descriptions.
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DESIGN AND PRODUCTION
PROJECT FULL SCALE PRODUCTION
DEFINITION DEVELOPMENT
Software Supportability Plan
Tasks Tasks Tasks
C.1.1: Early Strategy C.1.2: Plan C.1.2: Plan
C.1.2: Plan C.1.3: Pgm Reviews C.1.3: Pgm Reviews
C.1.3: Pgm Reviews C.2.1: Use Study C.4.6: Transition Analysis
C.2.1: Use Study C.2.2: Standardization C.4.7: Post Production Support Analysis
C.2.2: Standardization C.2.3: Comparative Analysis C.5: Assessment
C.2.3: Comparative Analysis C.2.4: Technological Opportunities
C.2.4: Technological Opportunities C.2.5: Design Factors
C.2.5: Design Factors C.3.1: Functional Requirements
C.3.1: Functional Requirements C.3.2: Non-Functional Requirements
C.3.2: Non-Functional Requirements C.3.3 Alternatives
C.3.3 Alternatives C.3.4 Trade-Off Analysis
C.3.4 Trade-Off Analysis C.4.1-C.4.5 Task Process Analysis
C.5: Assessment C.5: Assessment
Capture Analysis | Reports — > Supportability | Case

FIGURE 7—EXAMPLE DESIGN AND PRODUCTION PHASE ANALYSIS TASKS

The following support areas may be addressed to meet and demonstrate that customer requirements have
been met during the design and production phase:

Design to class attributes, software support scenarios, support significant items;
Determination of support levels and characteristics;

Use of methods, models, and analysis processes;

Alternative support systems, trade-off analyses;

Integration with product development/support engineering activities;

Roles and responsibilities of support agents, definition of supplier contractual elements;
Final Software Support Concept;

Qualitative and quantitative supportability performance measurement;

Evidence collection process and presentation process;

Transition and fielding prototypes, support assessments;

Integration with product acceptance, delivery, operation, and support;
Contractual arrangements; and

In-service demonstration of capability.

—EFTT Qe 00T

3

5.3 In-Service—During the in-Service phase, software supportability documents (plan, concept, case) are evolved
in conjunction with the software products being supported. The initial task is to conduct an as-acquired
assessment. As the software support is evolved, nearly all analysis tasks identified in 5.1 and 5.2 could be
repeated. The analyses will tend to be more localized around the implemented support concept dimensions.
In general, all software supportability tasks may be applicable throughout the In-Service phase.

For example, a new technology may be developed and its potential impact on the system and its software
supportability must be analyzed. On the other side, obsolesce may become a serious issue. Ongoing
supportability analysis is accomplished using previous analysis reports, new technological opportunity
analyses, and appropriate dependency analysis tasks relative to the appropriate support class, functional area,
and/or profile. The Plan, Concept, and Case are appropriately updated to reflect any changes.
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5.4 Tailoring Supportability Life Cycle Management—The tailoring of software supportability program activities
(supportability analysis tasks) depends upon the following general factors:

Phase of the project when the program is established;

Type of the software (e.g., development item, Off-The-Shelf item, combination);

Amount of design freedom to affect software and its system interfaces;

Availability of resources and information on existing systems;

System engineering and integrated logistic support interfaces;

In-service information requirements for support agency and customer(s); availability of supportability
analysis data; and

g. Applicability of activities to the task.

~o oo T

Tailoring tasks is a primary focus of the early support strategy and life cycle support planning. Some specific
guidance on task dependencies, task tailoring logic, and system level task interfaces is provided in Appendix
C. Other specific off-the-shelf task tailoring guidance is provided in Appendix E.

5.5 Relationship of Software Supportability Program to Existing Standards

55.1 [ISO12207] AND [IEEE12207-0] STANDARDS—These standards define five primary software life cycle
processes (Acquisition, Supply, Development, Operation and Maintenance), a set of eight supporting
processes (Documentation, Configuration Management, Quality Assurance, Verification, Validation, Joint
Review, Audit, and Problem Resolution), and a set of four organizational processes (Management,
Infrastructure, Improvement, Training). The joint use of [SAE JA1004], [SAE JA1006], and this
implementation guide provides detailed guidance on managing and implementing the software support/
modification aspects covered by these ISO/IEEE standards. In particular, the Acquisition, Development, and
Operation processes identify the interfaces and relationships of the production system to its software support
processes. The Supply and Maintenance processes represent primary software support processes that
overlap with the software support functional areas of Modification and Logistics Management. Configuration
Management and Problem Resolution are directly tied to the software support activities and the other ISO/
IEEE support processes provide general software project assistance. The Plan-Case mechanism from [SAE
JA1004] provides a natural link to the four organizational processes. As the software supportability program
defines the requirements for supportability management, infrastructure, improvement and training, an initial
part of the organizational process life cycle activities is established.

5.5.2 [DEFS0060-2] AND [DEFS0060-3] STANDARDS—These standards provide general system and software
specific Logistic Support Analysis requirements and guidelines. The software supportability analysis tasks
described in this document are consistent with [DEFS0060-3]. The general set of software support
processes described in [DEFS0060-3] is illustrated in Figure 8 and can be interpreted in terms of the Plan-
Case mechanism of [SAE JA1004], the software support concept framework described in [SAE JA1006], and
the software supportability program and task analysis described in this document.

55.3 [MILPRF49506], [MILHDBK502], [IMILHDBK1467] STANDARDS—These standards and guidebooks provide
general system integrated logistic management performance requirements and implementation guidance for
application to United States Department of Defense systems. In addition, [MILHDBK1467] provides detailed
guidance for software support environment characteristics. Although primarily focused at the system level,
these standards provide a capability to include hardware and/or software support concerns. [SAE JA1004],
[SAE JA1006], and this document provide appropriate guidance to implement software support within the
context of the referenced standards.
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FIGURE 8—MODEL OF SOFTWARE SUPPORT PROCESSES [DEFS0060-3]

554 [SEICMM] AND [ISO15504] STANDARDS—These de-facto standards provide thorough mechanisms for
understanding characteristics of desired software engineering and support-related processes and measuring
an organization’s maturity relative to those processes. Although these standards tend to focus primarily on
development terminology, many of the key process areas described will affect the supportability
characteristics of developed software and the capability of a supplier to provide software support services.
Thus, the maturity performance level of an organization could be one part of a supplier's supportability
process performance measure.

555 [SWEBOK] GUIDELINE—AIlthough not a standard, this extensive set of software engineering guideline
information contains a comprehensive chapter 6 on software maintenance. The software maintenance
terminology used is closer in to the scope of software support and supportability. The [SWEBOK] reference
provides an excellent overview of software maintenance issues and problems, processes, measurement,
methods and techniques, relationships among the various standards as regards software maintenance, and
an extensive list of references. The [SWEBOK] reference provides further details that would facilitate the
implementation of a software supportability program in accordance with this Implementation Guide.
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6. Suppotrtability Analysis - Methods and Techniques—There are many possible methods and techniques
that can be used to facilitate the accomplishment of specific supportability analysis throughout the software life
cycle phases of development, test, operation, and support. This section provides guidance on the following
best practice methods and techniques for software supportability analysis:

Use Study;

Software Identification and Breakdown;

Categorization and Selection of Support Significant ltems;

Support Scenario Modeling;

Block Release Profile Modeling;

Support Cost Estimation;

Supportability Assessment; and

Inter-discipline Methods and Techniques, e.g., Level of Repair Analysis, Failure Modes, Effect and
Criticality Analysis, and Failure Reporting and Corrective Action System.

SQ@ 0o Q0T

6.1 Use Study—The Use Study establishes a baseline for all support analysis. Such a Study outlines the
intended operational use of the software, possible existing support systems that may be used for comparison
or for undertaking the support, key support performance parameters (e.g., number of users, support response
times, support scenario sequences), and any limitations that the Customer wishes to impose on the support
concept (e.g., maximum cost, available staffing or expertise, strategic business decisions). In this context, it is
important to ensure that the Customer and Supplier are both clearly aware of the Use Study purpose and that
this Study requires some preparation and review as a team in order to ensure that there is a clear
comprehension of all the software support aspects to be considered.

The Use Study is indeed an analysis activity — because it states the global framework that the Customer is
considering for the support concept, and this usually requires a lot of definition work. The Use Study is a
mechanism for determining and refining Customer requirements. While certain areas might be left open,
awaiting further analysis, the Customer can usually state what support options are totally unacceptable, which
ones are more desirable, and what might be an appropriate approach to completing the concept. The Use
Study may also describe the expected or required experience and training level of support personnel; from this,
the training needs of support personal may be established.

The Use Study may be a contractual document, as it sets the basic requirements for software support. The
Use Study is important for the Supplier, who will ensure that the support concept complies with the Customer
requirements. The Use Study should be flexible and should be reviewed for mutual agreement. From the
basis of the Use Study, the Supplier can offer new technologies or more cost-efficient support options of which
the customer may not be aware. The Use Study also permits the Customer to refine initial decisions and
concepts that the analysis shows are impractical or extremely expensive. [DEFS0060-1] provides a detailed
description of one possible Use Study format.

6.2 Software Identification and Breakdown—Any software supportability analysis process has to determine
how all software within a system is, or is not, to be supported. Thus, it is essential that all items of software be
uniquely identified, preferably in a coherent and systematic way that also 'fits' with the system and hardware
identification used for design, production and logistics purposes. Uniquely identified software items are
normally subject to configuration control and are thus known as Configuration Control ltems (CCls). ltem
identification numbers are often known as Logistic Control Numbers (LCNs).

Existing methods for software Logistic Support Analysis Control Numbers, such as defined in [DEFS0060-3]
and [MILPRF49506], are evolving in their application to software, but do not yet provide as complete
traceability as is desired. An extended method, providing traceability between software functions, their
physical representation as programs or files and the hardware implementing the software functions is
presented here. See reference [HUTCHOO] for a detailed description of this method. This method is
compatible with general logistic numbering conventions, including the [DEFS0060-3], given by the standard
Logistic Support Analysis (LSA) process.
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It is important to clarify guidance criteria to be used for this association of software and hardware within a
system. The identification method is structured in order to permit different levels of abstraction. Depending on

the component relationships that are going to be addressed, this structure will either be:

a. A 'functional' breakdown, i.e., a design breakdown of the different modules; or,

b. A 'physical' breakdown, i.e., the 'loadable' components provided on a transfer medium to the user.

Depending on the component relationships to be addressed, one of the two or both breakdowns may be
required. A mapping between both breakdowns may also be required for logistics management support, in
order to understand how hardware and software support activities are interrelated. For example, changes and/
or repairs to a hardware component may require reloading associated software components or even modifying
the functionality of the software. The physical breakdown link to software components would alert the support

function to review those software components for impacts and further support actions.

Data that is configured and controlled should be identified similarly to application software and hardware. In
this case, a data breakdown from the 'engineering' or logical point of view should be considered based on its
individual functional components. For operational purposes it may be appropriate to break down data sets on
the basis of how they are physically prepared, loaded and/or manipulated.

6.2.1  GUIDELINES FOR THE FUNCTIONAL BREAKDOWN—The ‘functional' breakdown includes all those elements that
depict the functional design aspects of interest to the system software engineers for Modification Support.

See Figure 9 for an example.

Functional LCN Structure

FIGURE 9—FUNCTIONAL BREAKDOWN EXAMPLE
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The functional identification breakdown starts with the system and breaks this system down into its
constituent functional components. The breakdown should be continued until the lowest level function
requiring support is identified. Where a software component exists within a system, it should be identified as
an individual component. Therefore, in Figure 9, the Radar software provides both Transmit (Tx) and
Receive (Rx) functionality, but is considered at the same level as the transmitter and receiver hardware
components. From this point, the Radar software functionality is divided into Transmit and Receive functions
and so on. The lowest levels of functionality considered are the software controlling the Radar display and
the software carrying out the Radar Data Processing. The guideline is to make the functional breakdown
and identification foliow as ciosely as possibie the actual system design.

The level of functional breakdown identification for logistic support depends on an initial maintenance
significance analysis. Initially, only the system/subsystem and low-level Configuration Item levels are
required. Later, depending on the depth of the analysis, the breakdown may be continued to Configuration
Controlled Component level.

6.2.2 GUIDELINES FOR THE PHYsICAL BREAKDOWN—The 'physical' software corresponds to all those software
elements (including data sets) that can be manipulated separately (e.g., loaded, downloaded, modified, and/
or analyzed), as a single entity, by the maintainer, user or operator of that system. See Figure 10 for an
example.

Physical LCN Structure
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FIGURE 10—PHYSICAL BREAKDOWN EXAMPLE
These system elements are what the user actually 'sees', as opposed to the 'functional' elements

representing what the system 'does'. As such, the software identified here is the software that has to be
identified for the software support analysis and carefully coordinated with system logistic support analysis.
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In Figure 10, the software is represented as part of the hardware system where it resides. The software is
identified at the highest level at which it can be seen as a component of the system. In this case, the Radar
is made up of a number of components, Line Replaceable ltems (LRIs), and the Radar software. This
software consists of 2 elements: an Operational Flight Program (OFP) loadable by the maintainer, user or
operator and embedded, normally inaccessible, software (firmware). A further breakdown of the software
could be carried out to identify individual files within an application. In parallel with this, the breakdown of the
system hardware must be carried out to the level at which the associated software influences supportability.

6.2.3 GUIDELINES FOR PHYSICAL TO FUNCTIONAL MAPPING—The support concept for a system will be influenced as
much by the method for supporting software as for the hardware. Therefore, it is important to have as
complete a picture of the system as possible. While software functionality can be broken down to a low level,
and the corresponding physical programs or files can be identified, it is only when software functions are
considered together with the hardware on which the software resides that the picture is completed.
Hardware-software interdependencies, such as processor type, memory requirements, software loading
point and timing dependencies, need to be analyzed such that the effect of alternative technologies or
maintenance activities are addressed. This is a 2-way process: hardware changes, such as adopting a new
processor, may affect software components; changes to software components, whether corrective, adaptive
or perfective, will have some effect on the system hardware, even if it is only for identification of the task of
loading the new version. In order to fully identify the support resources and requirements of the system
represented in Figures 9 and 10, the following information is required as illustrated by the relationships in
Figure 11:

a. What physical software components implement the individual functions?
b. What physical hardware components does the software depend on?
c. Where in the system is the software loaded?

Any change to a physical or functional element requires consideration of the potential effect on the other
related elements as defined by the arrow connections.

In the system in Figure 11, the support requirements of the 3 functional elements of radar software can be
determined as follows:

a. The transmitter function software is implemented by firmware. The loading point for this code is
directly into read-only memory, on a board within Line Replaceable ltem (LRI) 2. In order to execute,
the software module relies on some hardware aspect of another board within LRI 2.

b. The display software constitutes part of the OFP, loaded at the aircraft Software Loading Point (S/W
LP). This software relies on the LRI 3 hardware.

c. The Radar Data Processing function is also part of the OFP, again, loaded at the aircraft Software
Loading Point (S/W LP). This software relies on the LRI 1 hardware.

For more complex systems, multiple dependencies may exist, giving many-to-one or one-to-many
relationships between physical and functional items. These relationships can be easily accommodated
within the above system, allowing the supportability issues of the whole system to be addressed together.
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