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Foreword 

1 .  IEEE/EIA 1 2207.2 provides guidance in implementing the process requirements of IEEE/EIA 1 2207.0. The 
guidance is intended to summarize the best practices ,of the software industry in the context of the process 
structure provided by ISOIIEC 1 2207. 

2. While this standard is appropriate for use within the U.S. and globally, it must be understood that some of 
its provisions are specific to the U.S.; their applicability to international trade situations should be carefully 

considered. 

3.  IEEE/EIA 1 2207.2 is intended for use as a guide to the application of IEEE/EIA 1 2207.0. To facilitate use, 
the normative text of IEEE/EIA 1 2207.0 is included in the guide and enclosed in boxes. The clauses in the 
boxes are continuous until reaching a clause with guidance. The box is then followed by the appropriate 
guidance material for the last clause in the box. 

4. There are several clauses in section 5 of IEEE/EIA 1 2207.0 that use the verb "can." "Can" does not 
equate to "shall" (a binding provision), "will" (a declaration), "should" (a recommendation), or "may" (a 
permissible action). As in ISO/IEC 1 2207, the verbal form "can" is used for statements of possibility and 

capability, whether material, physical, or causal. "Celn" is used in the following clauses: 5 .3.6. 1 ,  5.4.4.3, 
6.2.3 . 1 , 6.4.2.4 c, 6.4.2.5 c, 6.5.2.3 c, F.2 c of annl�x B, G . 1 4  and G. 1 5  of annex C, and H.3  of annex D. 

5. The preambles for clauses 5, 6, and 7 are informatiive only. 
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Introduction 

(This introduction is not a part of IEEE/EIA 12207.2-1997, Guide for ISO/IEC 12207, Standard for information 

technology-Software life cvcle processes-Implementation considerations.) 
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Information technology -Software Ilife cycle processes -Implementation 
- considerations 

1 Scope 

This guide provides implementation consideration guidance for the normative clauses of I EEE/EIA 1 2207.0. 
The guidance is based on software i ndustry experience with the life cycle processes presented i n  
IEEE/EIA 1 2207.0. 

1 .1 Limitations 

In this guide the use of "organizational process" denotes all of the processes as adapted by an organization, 
whereas the use of "organizational life cycle process" refers to the process(es) in clause 7. A thorough 
understanding of the organizational life cycle processes in clause 7 will help the user of IEEE/EIA 1 2207.0 
understand what should be in place prior to performing the acquisition, supply, development, maintenance, 
and/or operation process(es) . 

1 .2 Tailoring 

The term "tailoring" is used frequently in the text quoted from ISO/IEC 1 2207. The concept of unconstrained 
tailoring is discouraged in I EEE/EIA 1 2207.0. In general, the term tailoring should be construed as meaning 
simply that tasks outside the scope of work of the relevant contract may be omitted . Additional guidance is 
provided in annex B of this guide. 

2 Normative references 

The following standard contains provisions which, through reference in this text, constitute provisions of this 
guide. At the time of publication, the edition indicated was val id.  All standards are subject to revision, and 
parties to agreements based on this guide are encouraged to investigate the possibility of applying the most 
recent editions of the standard indicated below. When the following standard is superseded by an approved 
revision, the revision shall apply. 

IEEE/EIA 1 2207.0-1 996, Information technology-Software life cycle processes. 

Refer to clause 2 of IEEE/EIA 1 2207.0 for normative references associated with IEEE/EIA 1 2207.0. 

3 Definitions 

GUIDANCE: 

1 -The definition of software u nit in IEEE/EIA 1 2207.0 (3 .28) is identical to that of ISO/IEC 1 2207. This 
definition, however, may represent one view of software unit. There may not be a common agreement 
within the software community on "software unit." The simplest notion of software unit is that it is what a 
project considers the smallest part of its software product. For this guide, the interpretation of the term 
"software unit" is the following: (a) "a separately compilable piece of code," (b) any other appropriate 
definition, or (c) replaced with other more useful terms and concepts for the project. 

2-The term "compilable" refers to compilation, assembly, interpreting, translation, etc. The intent is for the 
computer to "translate" a unit written in a higher-order language to its machine instructions so that it can 
execute them.  The computer can "compile" a software unit separately from other software units. However, 
compilation of a software unit with a test generator, for example, is not considered separate compilation .  A 
software unit is the lowest element in one or more software components. A software component is not 
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necessarily immediately partitioned into software units. A software component is refined into levels 
containing software units that can be coded, compiled, and tested . 

4 Application 

This guide is an implementation guide to IEEE/EIA 12207.0. 
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5 Primary life cycle processes 

This clause defines the following primary life cycle processes: 

1) Acquisition process; 
2) Supply process; 
3) Development process; 
4) Operation process; 
5) Maintenance process. 

The activities and tasks in a primary process are the responsibility of the organization initiating and 
performing that process. This organization ensures that the process is in existence and functional. 

GUIDANCE: 

1 -IEEE/EIA 12207.0 supports the use of integrated product teams ( i .e. ,  interdependent multidisciplinary 
teams, such as acquirer-supplier/developer, contractor-subcontractor, etc . )  as one possible means to 
accomplish goals, identify and resolve issues, and make sound and timely recommendations to facilitate 
decision making. 

2-IEEE/EIA 12207.0 uses "requirement" in many contextual ways. When a qualifier is provided 
(e.g. ,  acquisition, system, software, test, contract!. the qualifier implies the source(s) and receiver(s) of that 
requirement. When requirement is used without a qualifier, the meaning of that requirement is local to the 
specific activity or task. 

3-Annexes A through E of this guide contain thEI normative annexes from IEEE/EIA 12207.0 and provide 
additional guidance on tailoring, additional guidance on compliance, additional guidance on life cycle 
processes objectives, additional guidance on life cycle data objectives, and ISOIIEC 12207 errata. 
Informative annexes F through M of this guide provide guidance on use of reusable software products, 
candidate joint management reviews, software measurement categories, guidance on development strategies 
and build planning, suggested category and priority classifications for problem reporting, guidance on 
software product evaluations, guidance on risk management, and life cycle processes references. 

4-The activities within each of the primary life cycle processes may be performed iteratively and in any 
order deemed appropriate to produce the required software product or service. See 1.5 of IEEE/EIA 12207.0, 
third paragraph, for additional information . 

5 - Figure 1 shows the relationships between the life cycle processes of IEEE/EIA 12207.0 and roles. 
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Figure 1-Relationship of primary life cycle processes and roles 

4 

© IEEE 

l 

Authorized licensed use limited to: Stanford University. Downloaded on December 16,2014 at 09:36:04 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 12207.2-1997 scan

http://www.avadocuments.com/doc/ieee-12207-2-1997-scan
http://www.avadocuments.com/doc/ieee-12207-2-1997-scan


© IEEE IEEE/EIA 1 2207.2-1 997 

5. 1 Acquisition process 

The Acquisition Process contains the activities and tasks of the acquirer. The process begins with the 
definition of the need to acquire a system,  software product or software service. This process continues 
with the preparation and issue of a request for proposal, selection of a supplier, and management of the 
acquisition process through to the acceptance of thE! system, software product or software service. 

The individual organization having the need may be called the owner. The owner may contract any or all of 
the acquisition activities to an agent who will in turn conduct those activities according to the Acquisition 
Process. The acquirer in this subclause may be the owner or the agent. 

The acquirer manages the Acquisition Process at the project level following the Management Process (7 . 1 ) , 
which is instantiated in this process; establishElS an infrastructure under the process following the 
I nfrastructure Process (7.2);  tailors the process for the project following the Tailoring Process (annex A) ; and 
manages the process at the organizational level following the Improvement Process (7.3) and the Training 
Process (7.4). 

List of activities: This process consists of the following activities: 

1 )  Initiation; 
2) Request-for-Proposal [-tender] preparation; 
3) Contract preparation and update; 
4) Supplier monitoring ; 
5) Acce tance and com letion. 

GUIDANCE: 

1 -Preferably, a project's implementation of IEEE/EIA 12207.0 should be specified with respect to the 
_ organization's claim of compliance to IEEE/EIA 12�W7 .0. See annex B of this guide for further guidance on 

compliance. 

2-An acquirer performing the acquisition proceSiS is conducting an "acquisition project. "  As part of the 
execution of the project, the acquirer should apply the organizational acquisition process. Nothing in this 
clause is intended to require that the acquirer shoulld attempt to levy any specific process requirements upon 
the supplier, developer, operator, or maintainer beyond that of compliance with this standard . 

3-IEEE/EIA 12207.0 uses "requirement" in many contextual ways. When a qualifier is provided 
(e.g. ,  acquisition, system, software, test, contract) , the qualifier implies the source(s) and receiver(s) of that 
requirement. When requirement is used without a qualifier, the meaning of that requirement is local to the 
specific activity or task. 

4-The acquirer should assess the capability and qualifications of a potential supplier's processes both at an 
organizational level (if implemented) and as adapted for the specific project. 

5-IEEE Std 1 062' provides additional guidance regarding the acquisition process, including supplier 
selection .  

6- Figure 2 represents the acquisition process. 

1 Life cycle process references can be found in annex M. 
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5.1.1 Initiation. This activity consists of the following tasks: 

5.1.1.1 The acquirer begins the acquisition process by describing a concept or a need to acquire, develop, 
or enhance a system, software product or software service. 

GUIDANCE: 

1 -AII disciplines affected by the system, software product, or software service to be acquired should be 
involved in concept definition .  The operational concept should be modified/updated periodically to reflect 
current needs .  The operational concept should address the full life cycle (acquisition, supply, development, 
operation, maintenance) of the system, software product, or software service. The description of the 
operational concept may be used to (1) obtain consensus among the acquirer, supplier, developer, 
maintenance, and user agencies on the operational and maintenance concept for the proposed system and 
(2) help users understand and adapt to operational and maintenance changes needed as a result of 
modifications to a currently operating system undergoing reengineering, addition of new capabi lities, or other 
modifications. 

2-lnterpret "begins" as "will begin" to meet the intent of 5.1 . 1 .1. 

5.1.1.2 The acquirer will define and analyze the system requirements. The system requirements should 
include business, organizational and user as well as safety, security, and other criticality requirements along 
with related design, testingJ and compliance standards and Ql"ocedures. 
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GUIDANCE: 

1 -The system requirements should be written at an appropriate level, based on the level of knowledge 
about the operational concept and the system to be acquired. The system requirements evolve as knowledge 
is gained by all parties involved . Many methods an� available for use in defining system requirements (e.g., 
concept exploration, prototyping) . 

2-Definition of system safety and security requirements should also include what the system must not do. 

3-ln systems containing software with safety requirements, it may be appropriate to apply IEEE Std 1 228. 
RTCA 00-1 788 may also be a useful reference. 

4-ln systems containing software with high reliability requirements, it may be appropriate to apply IEEE Std 
982 . 1  to formulate quantifiable reliability requirements. 

If the acquirer retains a supplier to perform system requirements analysis, the acquirer will approve 
zed re uirements. 

GUIDANCE: 

The acquirer should ensure the resulting system requirements provide appropriate flexibility for designing, 
modifying, or expanding the delivered system.  For example, in appropriate situations, system requirements 
may include an "open systems" approach. Altlarnately, system requirements may call for use of, or 
consistency with, a domain specific architectum or the architecture of other software systems in the 
operating environment . 

5.1.1.4 The acquirer may perform the definition and analysis of software requirements by itself or may 
retain a supplier to perform this task. 

5.1.1.5 The Development Process (5 .3) should b�, used to perform the tasks in 5.1 . 1 .2 and 5. 1 . 1 .4. 

GUIDANCE: 

Specifically, 5 .3. 1 through 5.3.4.3 of IEEE/EIA 1 2207.0 should be used for performance of system 
requirements analysis and software requirements analysis. 

5.1.1.6 The acquirer will consider options for aequisition against analysis of appropriate criteria to include 
risk, cost and benefits for each option .  Options inl�lude: 

a) Purchase an off-the-shelf software product that satisfies the requirements. 
b) Develop the software product or obtain the software service internally. 
c) Develop the software product or obtain the software service through contract. 
d) A combination of a, b, and c above. 
e) Enhance an existin� software product or service. 

GUIDANCE: 

The acquirer should solicit inputs from potential suppliers when considering the options of 5 . 1 . 1 .6.  

5.1.1.7 When an off-the-shelf software product is to be acquired, the acquirer will ensure the following 
conditions are satisfied: 

al The requirements for the software produ(;t are satisfied. 
b) The documentation is available. 
c) Proprietary, usage, ownership, warranty and licensing rights are satisfied. 
d) Future support for the software product is planned. 
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5.1.1.8 The acquirer should prepare, document and execute an acquisition plan. The plan should contain the 
following: 

a) Requirements for the system; 
b) Planned employment of the system; 
c) Type of contract to be employed; 
d) Responsibilities of the organizations involved; 
e) Support concept to be used; 
f) Risks considered as well as methods to manage the risks. 

GUIDANCE: 

1-The acquisition plan should define the project acquisition process and should describe the relationship of 
the project's acquisition process to the organizational acquisition process. 

2-For 5.1.1.8 d), the supplier is responsible for coordinating the contract with subcontractor(s) . If the 
project uses multifunctional teams, the acquirer and subcontractor(s) may also be team participants. 

3-The acquirer should establish and document in the acquisition plan a software measurement program. 
The program should be used to effectively plan and track software activities and tasks across the life cycle; 
aid in managing cost, schedule, and technical risks; and integrate software measurement with existing 
program management and software programming disciplines established for the project. 

I 5.1.1.9 The acguirer should define and document the acceptance strategy and conditions (criteria). 

GUIDANCE: 

Since acceptance of the product or service usually relieves the supplier of contractual responsibil ities, the 
acquirer should carefully consider the acceptance strategy and conditions. Factors to consider include ( 1 )  the 
extent, requirements, and location of developer-performed qualification testing; (2) support for acquirer­
performed operational testing; (3) establishment of an appropriate maintenance concept, including spares, 
support equipment, etc . ;  (4) interim supplier/developer support; (5) successful software installation and 
transition to a maintenance activity; (6) training; and (7) warranties. The period of contractual responsibility, 
as well as obligations of the supplier following acquirer acceptance, should be defined. 

5.1.2 Request-for-proposal [-tender) preparation. This activity consists of the following tasks: 

5 . 1 .2.1 The acquirer should document the acquisition requirements (e .g . ,  request for proposa!) , the content 
of which depends upon the acquisition option selected in 5.1.1.6. The acquisition documentation should 
include, as appropriate: 

a) System requirements; 
b) Scope statement; 
c) Instructions for bidders; 
d) List of software products; 
e) Terms and conditions; 
f) Control of subcontracts; 
q) Technical constraints (e.q., target environment) . 

GUIDANCE: 

1 -The acquirer should specify the level of acquirer participation throughout the supplier's project execution 
to provide the required software product or service. 

2-The acquirer may request, in the request for proposal (RFP) , access to project plans and planning data, 
proposed processes, standards, and practices. Access may be requested for ( 1 )  evaluation and reference 
during supplier selection and during development/maintenance/operation and (2) support after transition, if 
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necessary. When appropriate to project characteriistics, acquirer review of plans and other specifically 
identified procedures, practices, and work products should occur during source selection and contract 
negotiations . In some cases, review may take plac:e after contract award. The identification of items for 
review may be done using table 1 of IEEE/EIA 1 2207. 1 .  

3-The acquirer may specify in the RFP use of IEEE/EIA 1 2207.0 and other criteria as the basis for 
evaluation of supplier processes and plan(s) and make the evaluation criteria known. When more than one 
standard is specified as a basis, a clear order of precedence should be established in order to prevent 
conflicting interpretations. 

4-The acquirer should use the draft RFP process to elicit inputs from suppliers to refine requirements and 
contractual considerations. 

5 - ln the RFP, the acquirer should request the description of a framework for capturing software measures. 
The software measurement framework should define a flexible measurement process that directly supports 
the software life cycle process and related tasks and activities as implemented for the project. The 
measurement process should be based on the sele,ction and analysis of appropriate software measures to 
address the specific project software issues, constraints, and objectives as determined by the acquirer and 
supplier. Software measurement data should be made available, preferably by automated data access 
methods, to the acquirer and supplier as part of the acquirer-supplier agreement. 

6- The acquirer should include in the RFP the definition of the need for independent validation and 
verification, joint reviews, audits, and the process to be used to flow information to the acquirer from the 
operations/maintenance/development processes. 

5.1.2.2 The acquirer should determine which processes, activities, and tasks of the International Standard 
are appropriate for the project and should tailor them accordingly. Especially, the acquirer should specify the 
applicable supporting processes (clause 6) and their performing organizations, including responsibi lities (if 
other than supplier) , so that the suppliers may, in their proposals, define the approach to each of the 
specified supporting processes. The aCQuirer will define the scope of those tasks that reference the contract. 

GUIDANCE: 

1 - Performing organization, as intended in this clause, refers to the acquirer or supplier organization, not the 
functional organization (e.g., configuration management, quality assurance) within either .  

2-The acquirer should review the established documentation standards and the proposed project-specific 
appl ication of the supplier and determine if the proposed documentation will meet the acquirer's needs. If the 
acquirer needs additional or different documentation than that offered in the supplier's proposal, all affected 
parties should come to an agreement regarding the documentation during contract negotiation or establish a 
framework for post-award agreement. 

3-The purpose of the acquirer's tailoring of the standard is to specify the scope of activities to be covered 
by the contract. The process framework of the standard can be very helpful in achieving effective 
communication between acquirer and supplier re!)arding the activities to be performed in the anticipated 
work. 

4-When appropriate to project characteristics, acquirer review of plans and other specifically identified 
procedures, practices, and work products should occur during source selection and contract negotiations. In 
some cases, further refinement and review may take place after contract award. The identification of items 
for review may be done using table 1 of IEEE/EIA 112207. 1  . 

5 -The acquirer should only acquire life cycle data that it expects to use during the contractual period or 
afterward. Information items described in 4.3 of IEEE/EIA 12207.1 should be tailored to their component level to 
avoid developing and acquiring useless data. Deliverable data should have content, location, format, media, and 
packaging that is appropriate for the organization or project where they are developed and recorded. The 
acquirer should ensure the delivered data meet the intended needs. 
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The acquisition documentation wil l also define the contract milestones at which the supplier's 
ro ress will be reviewed and audited as part of monitorin the ac uisition (see 6.6 and 6.7) . 

GUIDANCE: 

Software review schedules should support system-level and milestone reviews. Contract milestones should 
be based on clearly defined entry and exit criteria. 

5.1.2.4 The acquisition requirements should be given to the organization selected for performing the 
acquisition activities. 

5.1.3 Contract preparation and update. This activity consists of the following tasks: 

5.1.3.1 The acquirer should establish a procedure for supplier selection including proposal evaluation criteria 
and requirements compliance weighting . 

GUIDANCE: 

Evaluation criteria may include compliance with national standards, including IEEE/EIA 1 2207.0, and process 
maturity. 

The acquirer should select a supplier based upon the evaluation of the suppl iers' proposals, 
ca abilities, and other factors that need to be considered. 

GUIDANCE: 

Other factors for consideration include capability/maturity, domain expertise, past performance, financial 
stability, commitment to continuous improvement, location, and staffing. � 

5.1.3.3 The acquirer may involve other parties, including potential suppliers, before contract award, in 
tailoring this International Standard for the project. However, the acquirer will make the final decision on the 
tailoring. The acquirer will include or reference the tailored International Standard in the contract. 

GUIDANCE: 

In some cases, the requirements in 5.1.3 .3  may be inappropriate or difficult to implement. The following is 
provided as a means of achieving the intent of the clause. Acquirer tailoring should be applied only to define 
the scope of work to be acquired. Rather than develop a unique tailoring for a project, the acquirer should 
solicit proposals based upon suppliers' organizational processes and evaluate the suppliers' proposed 
processes. Additional guidance on tailoring and compliance may be found in annexes A and B, respectively, 
of this guide. 

5 . 1 .3.4 The acquirer will then prepare and negotiate a contract with the supplier, that addresses the 
acquisition requirements, including the cost and schedule, of the software product or service to be delivered. 
The contract will address proprietary, usage, ownership, warranty and licensing rights associated with the 
reusable off-the-shelf software products. 

GUIDANCE: 

1 - The acquirer should identify for the supplier the retention period for records, either directly or indirectly by 
reference to other legal requirements. 

2-Acquisition requirements should also address the trade-offs between cost, schedule, performance, V'. 
business objectives, safety, product qual ity level, etc. 
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3-The acquirer should establish with the supplier a means for controlling and mak.ing changes to both 
contractual requirements and requirements of the delivered system or service. 

4-The contract should address proprietary, usage, ownership, warranty, and licensing rights associated 
with al l  the software products to be acquired . 

5 -The acquirer should define requirements and preferences and negotiate with the supplier to define 
( 1 )  what information should be del ivered to the acquirer, (2) what information should be accessible to the 
acquirer, (3) what information requires approval from the acquirer when first created or subsequently 
modified, (4) any format and content requirements for the information, and (5) when information should be 
produced. 

5.1 .3.5 Once the contract is underway, the acquirer will control changes to the contract through 
negotiation with the supplier as part of a change control mechanism . Changes to the contract will be 
investigated for impact on project plans, costs, benefits, quality, and schedule. 

NOTE-The acquirer determines whether the term "contract" or "agreement" is to be used in the application of this 

International Standard. 

GUIDANCE: 

1 -The investigation of the impact of changes to the contract should include all potential significant risks. 

2-Changes to the contract should not be used as a method to force changes in a supplier's organizational 
processes. 

5.1.4 Supplier monitoring. This activity consists o'f the following tasks: 

5 . 1 .4.1 The acquirer will monitor the supplier's activities in accordance with the Joint Review Process (6.6) 
and the Audit Process (6 .7) .  The acquirer should supplement the monitoring with the Verification Process 
(6.4) and the Validation Process (6.5) as needed . 

GUIDANCE: 

1-The acquirer should have the opportunity to examine the supplier's/developer's/maintainer's/operator's 
processes for developing, modifying, or otherwise supporting the system/software to ensure cost-effective 
expenditure of resources and a quality product that meets user needs within project cost and schedule 
constraints. 

2-The acquirer and supplier should both participate in joint reviews. The requirements/responsibilities of al l  
parties involved in joint management and joint technical reviews should be documented. Annex G of this 
guide contains candidate joint management reviews. 

3-0ne or more methods may be used to monitor supplier's activities. These methods include software 
measurements, integrated product teams, on-site or remote access to digital data, and joint reviews. 

4-The acquirer may use data from the supplier's software measurement program as input to its own 
software measurement program for supplier monitoring. 

5.1 .4.2 The acquirer will cooperate with the supplier to provide all necessary information in a timely manner 
and resolve all endin items. 

GUIDANCE: 

Arrangements should be established to ensure both the acquirer and the supplier cooperate to provide 
necessary information and work together to reso1lve problems and risks. 

1 1  
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5.1.5 Acceptance and completion. This activity consists of the following tasks: 

5.1.5.1 The acquirer should prepare for acceptance based on the defined acceptance strategy and criteria .  '-"I 
The preparation of test cases, test data, test procedures, and test environment should be included. The 
extent of supplier involvement should be defined. 

GUIDANCE: 

1-The acquirer should consider including the user in preparation for acceptance testing. Depending on the 
life cycle support plans for the system/software, the acquirer should also include operations and maintenance 
organizations in preparation for acceptance testing. 

2-The results of other processes (e .g. , qualification test, verification, validation) may be used as part of 
acceptance and completion. 

5.1.5 .2 The acquirer will conduct acceptance review and acceptance testing of the deliverable software 
product or service and will accept it from the supplier when all acceptance conditions are satisfied. The 
acceptance procedure should comply with the provisions of 5.1.1.9. 

GUIDANCE: 

1-Depending on the nature of the product developed, the acquirer may accept only the software product, 
the software product and associated computer hardware, or the entire system, which includes embedded 
software. 

2-As specified in 5 . 1 .5,  the acquirer determines the acceptance strategy. The acquirer may elect to perform 
separate acceptance testing and review with developer support, task the developer to perform all testing and 
base acceptance upon adequate review of the developer's test results, or some variation. 

5.1.5.3 After acceptance, the acquirer should take the responsibility for the configuration management of 
the delivered software product (see 6.2). 

NOTE- The acquirer may install the software product or perform the software service in accordance with instructions 
defined bv the supplier. 

No further guidance provided. 
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5.2 Supply process 

The Supply Process contains the activities and tasks of the supplier. The process may be initiated either by a 
decision to prepare a proposal to answer an acquirer's request for proposal or by signing and entering into a 
contract with the acquirer to provide the system, software product or software service. The process 
continues with the determination of procedures and resources needed to manage and assure the project, 
including development of project plans and execution of the plans through delivery of the system, software 
product or software service to the acquirer. 

The supplier manages the Supply Process at the project level following the Management Process (7. 1 ), 
which is instantiated in this process; establishes an infrastructure under the process following the 
Infrastructure Process (7.2) ;  tailors the process for the project following the Tailoring Process (annex A); and 
manages the process at the organizational level following the Improvement Process (7.3) and the Training 
Process (7.41. 

List of activities: This process consists of the following activities: 

1 )  Initiation; 
2) Preparation of response; 
3) Contract; 
4) Planning; 
5) Execution and control; 
6) Review and evaluation;  
7)  Deliver and com letion .  

GUIDANCE: 

1 - IEEEJEIA 1 2207.0 uses "requirement" in many contextual ways. When a qualifier is provided 
(e.g., acquisition, system,  software, test, contractl, the qualifier implies the source(s) and receiver(s) of that 
requirement. When requirement is used without a qualifier, the meaning of that requirement is local to the 
specific activity or task. 

2-Figure 3 represents the supply process. 
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ACTIVITIES QTERNALUS:C=> <::::J.FiVOKEO"PROCESSE!::> OUTPUTS 

Figure 3-Supply process 

5.2. 1 Initiation. This activity consists of the fol lowing tasks: 

5.2. 1 .1 The supplier conducts a review of requirements in the request for proposal taking into account 
organizational policies and other reiJulations. 

GUIDANCE: 

Preferably, a project's implementation of IEEE/EIA 12207.0 should be specified with respect to the 
organization's claim of compliance to IEEE/EIA 1 2207.0. See annex B of this guide for further guidance on 
compliance. 

5.2. 1 .2 The supplier should make a decision to bid or accept the contract. 

5.2.2 Preparation of response. This activity consists of the following task: 

5.2.2.1 The supplier should define and prepare a proposal in response to the request for proposal, including 
its recommended tailorin� of this International Standard . 

GUIDANCE: 

1-The supplier should obtain inputs from the developer, operator, maintainer, selected support, and 
organizational entities, as applicable, to assist in proposal preparation. 

2-The proposal is a means for the supplier to propose the defined processes of the supplier's organization 
or to recommend contract considerations (e.g . ,  contract type, life cycle considerations, milestones) .  

14 
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5.2.3 Contract. This activity consists of the following tasks: 

5.2.3 . 1  The supplier shall negotiate and enter into a contract with the acquirer organization to provide the 
software product or service. 

5.2.3.2 The supplier may request modification(s) to the contract as part of the change control mechanism. 

5 .2.4 Planning. This activity consists of the following tasks : 

5 .2.4 . 1  The supplier shall conduct a review of  the acquisition requirements to define the framework for 
managing and assuring the project and for assuring the Quality of the deliverable software product or service. 

GUIDANCE: 

The project management framework should be in the context of the organization's defined processes as 
adapted for the project. 

5 .2 .4.2 If not stipulated in the contract, the supplier shall define or select a software life cycle model 
appropriate to the scope, magnitude, and complexity of the project. The processes, activities, and tasks of 
this International Standard shall be selected and mapped onto the life cycle model . 

GUIDANCE: 

1 - The software life cycle model selected should be jointly agreed upon by the acquirer and the supplier. 
The software life cycle model(s) should be constructed with the activities and tasks of the supply, 
development, operation, maintenance, and applicable supporting and organizational processes, even if only 
one of the aforementioned primary processes would be executed. 

2- Typically, a project premise is that the organization's selected and approved life cycle models exist and 
are available for use by the projects . The organization, using clause 7 of IEEE/EIA 1 2207.0, has determined 
and documented its business requirements and has determined the life cycle model for use to support the 
business. A project then selects which life cycle model to use based on the need of its project(s) . The 
project, based on its project plan, wil l map the activities and tasks to the life cycle. The mapping of the 
activities and tasks of the Primary Processes to the selected life cycle model should be accompanied by the 
relevant Supporting Processes. This mapping is required for each iteration or pass through the incremental 
and evolutionary models. Other project activities should also be mapped to the model. 

3-See annex I of this guide for further guidance on determining the model types. 

5.2.4.3 The supplier shall establish requirements for the plans for managing and assuring the project and for 
assuring the quality of the deliverable software product or service. Requirements for the plans should include 
resource needs and acquirer involvement. 

GUIDANCE: 

1 -The supplier should establish the framework for capturing software measures consistent with the 
acquirer's guidance in the RFP. This measurement framework should directly support the project software 
l ife cycle process and related tasks and activities. It should provide an overall structure for identifying and 
prioritizing software issues, selecting appropriate measures to address the identified issues, integrating the 
measurement requirements into the engineering and management processes, analyzing and reporting the 
measurement results, and taking appropriate action. The measurement framework should be implemented to 
support supplier and aCQuirer information throughout the project life cycle and should address the analysis of 
the feasibility of the project plans and the tracking of project performance against the plans. 

2 - Supplier's plans should be developed in accordance with IEEE/EIA 1 2207. 1 .  
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5.2.4.4 Once the planning requirements are established, the supplier shall consider the options for "-developing the software product or providing the software service, against an analysis of risks associated 
with each option. Options include: 

a) Develop the software product or provide the software service using internal resources. 
b) Develop the software product or provide the software service by subcontracting . 
c) Obtain off-the-shelf software products from internal or external sources. 
d) A combination of a, b, and c above. 

5.2.4.5 The supplier shall develop and document project management plan(s) based upon the planning 
requirements and options selected in 5 .2 .4.4. Items to be considered in the plan include but are not l imited 
to the following: 

1 6  

a) Project organizational structure and authority and responsibility of eRch organizational unit, including 
external organizations; 

b) Engineering environment (for development, operation, or maintenance, as applicable), including test 
environment, l ibrary, equipment, facilities, standards, procedures, and tools; 

c) Work breakdown structure of the l ife cycle processes and activities, including the software products, 
software services and non-deliverable items, to be performed together with budgets, staffing, 
physical resources, software size, and schedules associated with the tasks; 

d) Management of the quality characteristics of the software products or services. Separate plans for 
quality may be developed . 

e) Management of the safety, security, and other critical requirements of the software products or 
services. Separate plans for safety and security may be developed. "-'" 

f) Subcontractor management, including subcontractor selection and involvement between the 
subcontractor and the acquirer, if any; 

g) Quality assurance (see 6 .3) ;  

h} Verification (see 6.4) and validation (see 6.5) ;  including the approach for interfacing with the 
verification and validation agent, if specified; 

i} Acquirer involvement; that is, by such means as joint reviews (see 6.6) ,  audits (see 6.7), informal 
meetings, reporting, modification and change; implementation, approval, acceptance, and access to 
facilities; 

j) User involvement; by such means as requirements setting exercises, prototype demonstrations and 
evaluations; 

k} Risk management; that is management of the areas of the project that involve potential technical, 
cost, and schedule risks; 

I )  Security policy; that is, the rules for need-to-know and access-to-information at each project 
organization level; 

m) Approval required by such means as regulations, required certifications, proprietary, usage, 
ownership, warranty and licensing rights; 

n} Means for scheduling, tracking, and reporting; 

0) Training of personnel (see 7 .4) . 
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GUIDANCE: 

1 - ln  developing and documenting project management plan{s) ,  the supplier should obtain support from the 
developer, operator, maintainer, selected support and organizational entities, as applicable, based on 
organizational processes conforming to IEEE/EIA 1 2207.0. 

2 - For 5 .2 .4.5 i) and 5 .2 .4 .5 j ) ,  the supplier should l ist the areas and levels of acquirer participation i n  the 
supply process as specified in the contract (e.g.,  review of project plans, testing) . This information should be 
added to the appropriate sections of the project management plan. 

3 - For 5 .2 .4.5 k) , the annex on risk management, annex L of this guide, should be referenced . 

4-For 5 .2.4.5 n),  the software measurement framework established in 5 .2 .4.3 should be used to capture 
data. 

5 -The supplier's processes for the project should be specified with respect to the supplier's organizational 
processes and policies. 

6- The supplier should record the transition strategy and approach in  the project management plan(s) . 

5 .2.5 Execution and control. This activity consists of the following tasks: 

5.2.5.1 The supplier shall implement and execute the project management plan{s) developed in 5 .2 .4. 

GUIDANCE: 

1 -The project management plan(s) should be updated/modified, as needed, to reflect changes in 
requirements, policies, and procedures. 

2 -The acquirer should be kept informed of updates to the plan{s) . 

5.2.5.2 The supplier shall: 

a) Develop the software product in accordance with Development Process (5 .3) .  
b) Operate the software product i n  accordance with Operation Process (5 .4) . 
c) Maintain the software product in accordance with Maintenance Process (5 .5 ) .  

GUIDANCE: 

Each of these processes are implementations of the respective organization's processes. 

5.2.5.3 The supplier shall monitor and control the progress and the qual ity of the software products or 
services of the project throughout the contracted life cycle. This shall be an ongoing, iterative task, which 
shall provide for: 

a) Monitoring progress of technical performance, costs, and schedules and reporting of project status; 

b) Problem identification, recording, analysis, and resolution. 

GUIDANCE: 

1 - Risk management should be included in the ongoing activities listed in 5 . 2.5 .3  a) . 

2 -The supplier should use the problem resolution process (6 .S) for the items i n  5 . 2 . 5.3 b) . 

3 -The software measurement framework established in 5 . 2 .4 .3 should be used for capturing data. 
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5.2.5 .4 The supplier shall manage and control the subcontractors i n  accordance with the Acquisition 
Process (5 . 1 ) .  The supplier shall pass down all contractual requirements necessary to ensure that the 
software product or service del ivered to the acquirer is developed or performed in accordance with the 
prime-contract requirements. 

GUIDANCE; 

1 -The subcontract should define only those tasks the subcontractor is to perform and flow down only 
those requirements from the prime contract that are applicable to the work the subcontractor is to perform. 

2 -When the supplier passes requirements down to subcontractor(s) , the supplying contractor assumes the 
role of an acquirer, and the subcontractor assumes the role of a supplier. The resulting acquirer-suppl ier 
relationship is distinct from the existing higher-level acquirer-suppl ier relationship.  This i l lustrates the principle 
that "acquirer" and "supplier" refer to roles that may be assumed by various parties applying the standard 
and that a particular party may assume several different roles. 

5.2.5.5 The supplier shall interface with the independent verification, validation, or test agent as specified in 
the contract and ro'ect lans. 

GUIDANCE; 

The acquirer or supplier may employ independent verification and validation ( IV&V) or test agents . These 
agents may evaluate the work of the suppl iers and subcontractor(s) . To ensure that IV&V and test agent 
resources are used most effectively, it is important for these agents to receive the proper training and 
experience in the processes, tools, and techniques used by the organization evaluated . 

5.2.5.6 The supplier shall interface with other parties as specified in the contract and project plans. 

5.2.6 Review and evaluation. This activity consists of the following tasks : 

5 .2.6. 1  The supplier should coordinate contract review activities, interfaces, and communication with the 
acquirer's organization.  

GUIDANCE; 

The supplier should conduct the activities in  5 .2 .6 . 1  as defined in the project management plan (s) . 

5 .2.6.2 The supplier shall conduct or support the informal meetings, acceptance review, acceptance 
testing, joint reviews, and audits with the acquirer as specified in the contract and project plans. The joint 
reviews shall be conducted in accordance with 6 .6,  audits i n  accordance with 6 .7 .  

5 . 2. 6 .3 The supplier shal l perform verification and  validation in accordance with 6 .4  and 6 .5  respectively to 
demonstrate that the software products or services and processes fully satisfy their respective requirements. 

5.2.6.4 The supplier shall make available to the acquirer the reports of evaluation, reviews, aud its, testing, 
and problem resolutions as specified in  the contract. 

5.2.6.5 The supplier shall provide the acquirer access to the supplier's and subcontractors' facilities for 

review of software products or services as specified in the contract and project plans. 

1 8  
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GUIDANCE: 

If the project utilizes multifunctional teams [e.g . ,  within the supplier's organization or between the supplier 
and subcontractor(s) ) ,  the acquirer's participation should be clearly identified and understood by al l  team 
participants. For example, the acquirer may be a passive observer of all team activities, occasional visitor, 
active participant, or chairman and final authority of all team decisions. 

5.2.6.6 The supplier shall perform quality assurance activities in accordance with 6.3. 

5.2.7 Delivery and completion. This activity consists of the following tasks: 

5.2.7.1  The supplier shall deliver the software product or service as specified in the contract. 

5.2.7.2 The supplier shal l provide assistance to the acquirer in support of the delivered software product or 
service as specified in the contract. 

GUIDANCE: 

The supplier should record the transition strategy and approach in the project management plan. 
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5.3 Development process 

The Development Process contains the activities and tasks of the developer. The process contains the \.......I ; 
activities for requirements analysis, design, coding, integration, testing, and installation and acceptance 
related to software products. It may contain system related activities if stipulated in the contract. The 
developer performs or supports the activities in this process in accordance with the contract. 

The developer manages the Development Process at the project level following the Management Process 
(7. 1 ) , which is instantiated in this process; establishes an infrastructure under the process fol lowing the 
Infrastructure Process (7 .2 ) ;  tailors the process for the project following the Tailoring Process (annex A); and 
manages the process at the organizational level following the Improvement Process (7 .3) and the Training 
Process (7 .4) . When the developer is the supplier of the developed software product, the developer performs 
the Supply Process (5 .2) .  

List of  activities: This process consists of  the following activities: 

1 )  Process implementation; 
2) System requirements analysis; 
3) System architectural design; 
4) Software requirements analysis; 
5) Software architectural design; 
6) Software detailed design;  
7) Software coding and testing; 
8) Software integration; 
9) Software qualification testing; 

1 0) System integration; 
1 1 ) System qual ification testing; 
1 2) Software installation; 
1 3) Software acce 

GUIDANCE: 

1 - Preferably, a project's implementation of IEEE/EIA 1 2207.0 should be specified with respect to the 
organization's claim of compliance to IEEE/EIA 1 2207.0. See annex B of this guide for further guidance on 
compliance . 

2 - lf a system or software item is developed in multiple builds, activities within a process may not be 
complete until the final build. The developer's plans should identify ( 1 )  overall plans for each activity for the 
contract, (2) detailed planning for each activity for the current build, and (3) planning for future builds 
covered under the contract to a level of detail compatible with the information available. 

3 - IEEE/EIA 1 2207 .0 uses "requirement" in  many contextual ways. When a qualifier is provided 
(e .g . ,  acquisition, system, software, test, contract) ,  the qualifier implies the source(s) and receiver(s) of that 
requirement. When requirement is used without a qualifier, the meaning of that requirement is local to the 
specific activity or task. 

4 - ln the system activities, (5 .3 .2  - System requirements analYSis, 5 .3 .3  - System architectural design, 
5 .3 . 1 0 - System integration, and 5 . 3 . 1 1 - System qualification testing) ,  the developer is tasked to perform or 
support as required by the contract. As discussed in  the AcquiSition Process (5 . 1 ) ' the acquirer may elect to 
perform system requirements analysis activities. In similar fashion, the acquirer may (a) elect to perform 
system design, integration, and qualification testing; (b) task the supplier to perform these activities; or 
(c) employ other organizations to perform them. 

5 - Regardless of who actually performs or supports these activities, the role of the software professionals ........... 
typically varies depending on the type of system developed . If the software is part of a hardware-software 
system, the software professionals take part in the system activities as described in plans. If the software 
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(possibly with its computer hardware) is considered to constitute a system,  or only the software in an 
existing hardware-software system is changed, the software professional is responsible for performing or 
supporting these system activities. 

6-See IEEE/EIA 1 2207 . 1  for guidance on documentation of life cycle data . 

7 - Figure 4 represents the development process. The following abbreviations are used in figure 4: ACCEPT 
= acceptance; ARCH = architectural; HW = hardware; MO = manual operations; JT = joint; QUALIF = 

qualification; REQ = requirements; SW = software; SYS = system. 
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Figure 4-Development process 

5.3.1  Process implementation. This activity consists of the following tasks: 

5.3. 1 . 1  If not stipulated in the contract, the developer shall define or select a software life cycle model 
appropriate to the scope, magnitude, and complexity of the project. The activities and tasks of the 
Development Process shall be selected and mapped onto the life cycle model. 

NOTE -These activities and tasks may overlap or interact and may be performed iteratively or recursively. 

GUIDANCE_' 

If not proposed by the acquirer or established by the supplier, the developer should establish an appropriate 
life cycle model(s) before continuing with the development process. The details of the mapping of the 
development process onto the life cycle model (s) should include activities and tasks to be conducted, when 
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the activities and tasks would be conducted, and person(s) responsible for conducting the activities and 
tasks. Additional guidance on use of software l ife cycle models may be found in IEEE Std 1 074. 

5 . 3. 1 .2 The developer shall : 

a) Document the outputs in accordance with the Documentation Process (6 . 1 ) .  

b) Place the outputs under the Configuration Management Process (6 .2) and perform change control in 
accordance with it. 

c) Document and resolve problems and nonconformances found in the software products and tasks i n  
accordance with the Problem Resolution Process (6.8) .  

d) Perform the supporting processes (clause 6) as specified in the contract. 

e) Establish baselines for each configuration item at appropriate times, as determined by the acquirer 
and the suppl ier. 

GUIDANCE: 

1 -For 5.3 . 1 .2 a),  implementation of the documentation process is the recording of information in any media 
and may include the preparation of paper documents . Rationale for key decisions made in conducting the 
development of the system/software should be documented . The rationale should i nclude trade-offs 
considered, analysis methods, and criteria used to make those decisions. The meaning of "key decisions" 
and the approach for providing the rationale should be described in the plans. The development and 
recording of i nformation is an intrinsic part of the development process. The documentation process 
addresses the presentation and management of this information . The i nformation  generated during the 
development process should comply with the objectives of annex H of I EEE/EIA 1 2207 .0. Guidance on the 
format and content of information developed is provided in IEEE/EIA 1 2207 . 1 . V 

2 - For 5 . 3 . 1 . 2 b) , the developer should consider including different states through which identified items, 
products, or entities pass as part of configuration control (e.g . ,  author control, developer's project control, 
acquirer control) . These states can then determine when other processes may be employed . (For example, 
only products at project-Ievel-or-higher configuration control may be listed in configuration status accounting 
records and employ the problem resolution process to official ly report and track any problems . )  The 
developer should also document the persons or groups with the authority to authorize changes and to make 
changes at each level, if applicable. The developer should document the steps to be followed to request 
authorization for changes, process change requests, track changes, distribute changes, and preserve past 
versions. Changes that affect an item, product, or entity already under acquirer control should be proposed 
to the acquirer in accordance with contractually established forms and procedures, if any. Baselines may be 
used during the development process as a form of control of a configuration item.  (Additional information on 
baselines may be found in E. 1 4  of I EEE/EIA 1 2207.0.) 

5.3. 1 .3 The developer shall select, tailor, and use those standards, methods, tools, and computer 
programming languages (if not stipulated in the contract) that are documented, appropriate, and established 
by the organization for performing the activities of the Development Process and supporting processes 
(clause 6 ) .  

GUIDANCE: 

A developer's selection of standards, methods, tools, and computer languages may include selection of the 
developer's own standard practices, including software reuse practices. (See annex F of this guide for further 
information on reusable software products. )  
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5.3. 1 .4 The developer shall develop plans for conducting the activities of the development process. The 
plans should include specific standards, methods, tools, actions, and responsibi lity associated with the 
development and qual ification of all requirements including safety and security. If necessary, separate plans 
may be developed . These plans shall be documented and executed . 

GUIDANCE: 

1 -The developer may reference, rather than include, specific standards, methods, tools, practices, and 
computer programming languages in the plans for conducting the activities. 

2-Planning for development describes the approach (methods/procedures/tools) to applicable activities and 
tasks of the development process, covers all applicable clauses regarding development, identifies applicable 
risks/uncertainties regarding those activities and tasks, and describes plans for dealing with the 
risks/uncertainties. 

3 -Software development planning should be based on the software life cycle model (see 5 .3 . 1 . 1 ) .  

4-Plans to be included may be project management plans and/or software development plans. 

5 .3. 1 .5 Non-deliverable items may be employed in the development or maintenance of the software 
product. However, it shall be ensured that the operation and maintenance of the deliverable software 
product after its delivery to the acquirer are independent of such items, otherwise those items should be 
considered as deliverable. 

GUIDANCE: 

The developer should bring to the attention of the supplier (and to the acquirer) those nondeliverable items 
that would be needed during operations and maintenance of the deliverable products to allow the supplier 
and the acquirer to negotiate usage or delivery of the deliverable products. 

5.3.2 System requirements analysis. This activity consists of the following tasks, which the developer shall 
perform or support as required by the contract: 

5.3.2. 1 The specific intended use of the system to be developed shall be analyzed to specify system 
requirements. The system requirements specification shall describe: functions and capabilities of the system; 
business, organizational and user requirements; safety, security, human-factors engineering (ergonomics) , 
interface, operations, and maintenance requirements; design constraints and qualification requirements. The 
system requirements specification shall be documented. 

GUIDANCE: 

1 -To fully understand what is required of the intended product, the system requirements analysis activity 
should include elicitation from the user community. 

2 - lf a system consists of subsystems, the activities in 5 .3 .2  - System requirements analysis, should be 
performed iteratively with the activities in 5 .3 .3  - System architectural design, to define system 
requirements, design the system and identify subsystems, define the requirements for those subsystems, 
design the subsystems and identify their components, and so on. 

3 - Each requirement should be stated in such a way that an objective test can be defined for it. 

4-The developer should analyze acquisition requirements concerning computer hardware resource utilization 
(e.g . ,  maximum allowable use of processor capacity, memory capacity, input/output device capacity, 
auxiliary storage device capacity, communications/network equipment capacity) . If there are no acquisition 
requirements concerning computer hardware resource utilization, or they are very general, the developer 
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should establish appropriate utilization requirements as part of the system requirements activity. Establishing 
utilization requirements should be an activity iterated with design activities. 

5 -The definition of system safety and security requirements should also include what the system must not 
do. 

5.3.2.2 The system requirements shall be evaluated considering the criteria listed below. The results of 
evaluations shall be documented. 

a) Traceability to acquisition needs; 
b) Consistency with acquisition needs; 
c) Testability; 
d) Feasibility of system architectural design; 
e) Feasibility of operation and maintenance . 

GUIDANCE: 

The requirements to perform evaluations 5 .3 .2 .2 d) and 5 .3 .2 .2  e) are intended to task the developer to 
determine the feasibility of creating a system architectural design based on the requirements and the 
feasibil ity of operating and maintaining such a system . It may be necessary to perform selected aspects of 
design, such as prototyping or simulation, to determine whether it is feasible to develop a product(s) meeting 
those requirements. 

5 .3 .3 System architectural design. This activity consists of the following tasks, which the developer shall 
perform or support as required by the contract: 

5 .3 .3 .1  A top-level architecture of the system shall be established. The architecture shall identify items of 
hardware, software, and manual-operations. It shall be ensured that all the system requirements are allocated 
among the items. Hardware configuration items, software configuration items, and manual operations shall 
be subsequently identified from these items. The system architecture and the system requirements allocated 
to the items shall be documented . 

GUIDANCE: 

1 -IEEE/EIA 1 2207.0 places few requirements upon the goals or conduct of system architectural design, 
recognizing that this area of technology and practice is undergoing rapid evolution. The following guidance 
may be helpful in selecting a method and a set of goals . 

2 - ln many cases, it is appropriate to view the system architecture as a mechanism for facilitating 
communications between the acquirer, the developer, the supplier, and other key stakeholders regarding 
clarification of requirements and their impact on the structure of the system. Although such a usage is not a 
requirement of the standard, it does contribute to the achievement of the evaluation criteria l isted in 5 .3 .3 .2 .  

3 - IEEE/EIA 1 2207.0 does not require the use of any particular architectural method, e .g . ,  functional 
decomposition. That selection should be made based upon the characteristics of the development effort. In 
some cases, it is appropriate to view the software architectural efforts as an extension of the system 
architectural effort, continuing at a greater level of detail and with greater attention to software-specific 
concerns. 

4 - IEEE/EIA 1 2207.0 does not require any particular output from the architectural effort aside from 
identification of items and allocation of requirements. It is often appropriate (and supportive of the evaluation 
criteria) to use the architecture as a means for formulating and recording system-wide design decisions (that 
is, decisions about the system's concept of execution and interface characteristics, and other decisions 
affecting the selection and design of system items). The results of such decisions may be recorded in the \.....I 
form of the system-wide design. Results of decisions regarding item identification and requirements 
traceability may be recorded in the form of the architectural design and traceability cross reference. 
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5 - In many cases, architectural design should be regarded as an iterative activity. Final identification of all 
items and allocation of all requirements may be completed during iterations other than the first one. 

6- The top-level architectural design of a system ( i .e . ,  the first partition) may include subsystems. The 
system architectural design may incorporate alternative views of architecture . 

5.3.3.2 The system architecture and the requirements for the items shall be evaluated considering the 
criteria listed below. The results of the evaluations shall be documented . 

a) Traceability to the system requirements; 
b) Consistency with the system requirements; 
c) Appropriateness of design standards and methods used; 
d)  Feasibility of the software items fulfi l l ing their allocated requirements; 
e) Feasibility of operation and maintenance. 

GUIDANCE: 

The requirements to perform evaluations 5 .3 .3 .2  d) and 5 .3 .3 .2  e) are i ntended to task the developer to 
determine the feasibility of creating a system architectural design based on the requirements and the 
feasibil ity of operating and maintaining such a system. It may be necessary to perform selected aspects of 
software requirements analysis to determine whether it is feasible to develop a product(s) meeting those 
requirements . For 5 .3 .3 .2 d) ' the developer should consider whether the planned and potential computer 
resources (processors, etc.) would be adequate to satisfy the requirements. 

5.3.4 Software requirements analysis. For each software item (or software configuration item, if identified) , 
this activity consists of the following tasks : 

5.3.4.1 The developer shall establish and document software requirements, including the qual ity 
characteristics specifications, described below. Guidance for specifying quality characteristics may be found 
in ISO/IEC 9 1 26. 

a) Functional and capability specifications, including performance, physical characteristics, and 
environmental conditions under which the software item is to perform; 

b) Interfaces external to the software item; 

c) Qualification requirements; 

dl Safety specifications, including those related to methods of operation and maintenance, 
environmental influences, and personnel injury; 

e) Security specifications, including those related to compromise of sensitive information; 

fl Human-factors engineering (ergonomics) , including those related to manual operations, 
human-equipment interactions, constraints on personnel, and areas needing concentrated human 
attention, that are sensitive to human errors and training; 

gl Data definition and database requirements; 

hl I nstallation and acceptance requirements of the del ivered software product at the operation and 
maintenance site(s); 

i )  User documentation; 

j) User operation and execution requirements; 

kl User maintenance requirements. 

GUIDANCE: 

1 - ISO/IEC 9 1 26 identifies six qual ity characteristics to be included: functionality, reliability, usability, 
efficiency, maintainability, and portability. 
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2-AII items, 5 .3 .4 . 1  a) through 5 .3 .4 . 1 k) ' should be stated in such a way that objective criteria may be 
defined for them. 

3-Guidance regarding software safety plans may be found i n  IEEE Std 1 228. 

5.3.4.2 The developer shall evaluate the software requi rements considering the criteria listed below. The 
results of the evaluations shall be documented.  

a )  Traceabil ity to  system requ irements and system design; 
b) External consistency with system requirements; 
c) Internal consistency; 
d) Testability; 
e) Feasibility of software design; 
f) Feasibil ity of operation and maintenance. 

GUIDANCE: 

The requirements to perform evaluations 5 .3 .4.2 e) and 5 . 3 .4.2 f) are intended to task the developer to 
determine the feasibil ity of creating a software architectural design for the software item based on the 
requirements and the feasibility of operating and maintaining a system containing such a software item.  It 
may be necessary to perform selected aspects of design, such as prototyping or simulation, to determine 
whether it is feasible to develop a product(s) meeting those requirements. 

5.3.4.3 The developer shall conduct joint review(s) in accordance with 6 . 6 .  

GUIDANCE: 

Conducting joint review(s) includes planning and taking part in joint technical and management reviews. 
Annex G of this guide describes a candidate set of joint management reviews that may be held during a 
software development project. IEEE Std 1 028 may be helpful i n  implementing this requi rement. 

5.3 .5  Software architectural design. For each software item (or software configuration item, if identified), 
this activity consists of the fol lowing tasks: 

5.3.5. 1 The developer shall transform the requirements for the software item into an architecture that 
describes its top-level structure and identifies the software components. It shall be ensured that all the 
requirements for the software item are allocated to its software components and further refined to facil itate 
detailed design .  The architecture of  the software item shall be  documented . 

GUIDANCE: 

1 - ln  many cases, it is appropriate to view the software architecture as a mechanism for facil itating 
communications among the system designers, the software designers, and other key stakeholders regarding 
clarification of requirements and their impact on the structure of the software. 

2- The architectural activity is concerned with creating a strong overall structure for the software . During 
this activity, attention should be paid to the structural mechanisms of the system architecture. For example, 
architectural design should produce common mechanisms for managing persistent objects, providing a user 
interface, and managing storage. 

3 - lt is often appropriate (and supportive of the evaluation criteria) to use the architecture as a means for 

formulating and recording software design decisions (that is, decisions about the software's behavioral 

design and other decisions affecting the selection and design of software components) . The results of such 

decisions may be recorded in  the form of the software item design .  Results of decisions regarding software 
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