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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organlzatlon to deal with partlcular flelds of technlcal act|V|ty ISO and IEC technical committees

collaborate i

In the field
Draft Intern

rmental, in

f information technology, 1SO and IEC have established a joint technical committee, ISO/IEC JTC 1.
tional Standards adopted by the joint technical committee are circulated to hational bodies for voting.

Publication @s an International Standard requires approval by at least 75 % of the natignal bodies casting g vote.

gt which is

normally published as an International Standard ("state of the art”, for example),it'may decide by a simple majority

vote of its participating members to publish a Technical Report. A Technical Report is entirely informative
and does nat have to be reviewed until the data it provides are considered o be no longer valid or useful.

Attention is @irawn to the possibility that some of the elements of this, Technical Report may be the subjec
rights. ISO gnd IEC shall not be held responsible for identifying anyor all such patent rights.

ISO/IEC TR|16326 was prepared by Joint Technical, €Gemmittee ISO/IEC JTC 1, Information tg
Subcommittee SC 7, Software engineering.

Annexes A tp E of this Technical Report are for information only.

in nature

of patent

chnology,
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Software is an integral part of information technology and conventional systems, e.g., transportation, military,
medical care and finance. There is a proliferation of standards, procedures, methods, tools and environments for
developing and managing software. This proliferation has created difficulties in software project management and
engineering, especially in integrating products and services. The software discipline needs to migrate from this

proliferati
software.

The ISO
retiremen
framewor
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purpose,
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Project M
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It is recognized that identified processes, activitiesiand tasks have an iterative “life” and they may
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ISO/IEC 12207, Information technology — Software life cycle processes, provides a compion
IEC 12207 framework covers the software life cycle from conceptualization ‘of id
/closure and consists of processes for acquiring and supplying software products and s
also provides for controlling and improving these processes.

2207 provides a comprehensive set of software life cycle processes. Anrarganization, depd
can select an appropriate ISO/IEC 12207 subset to fulfil that purpose. 1SO/IEC 12207 is de
r an individual organization, project or application. It is also designed to be used when S
e entity, or an embedded or integral part of a total system.
hnical Report provides guidance for the Management Ptecess as introduced by ISQ
7.1. Most of the guidance is provided based on Project Management Institute’'s (PMI's) A

anagement Body of Knowledge (PMBOK™ Guide) [11], ISO 10006, Quality management
in project management [5] and experience of people who have been successful soft

e intent of this Technical Report to suggest any erganizational role or responsibility.

equency. These processes, activities afnd tasks must be coordinated with other processes, 4§
vare Project Management Technical Report is organized as follows:
bn 1 provides the document’s scope.

bn 2 identifies the conformance requirements.

bn 3 identifies the normative references.

bn 4 pravides the definitions used in this Technical Report.

bn/5 ‘provides the symbols and abbreviations used in this Technical Report.

nd manage
framework.

as through
rvices. This

nding on its
signed to be
oftware is a

/IEC 12207,
Guide to the
- Guidelines
vare project

bccur in any
ctivities and

emphasized in this Technical Repartie.g., ISO/IEC 12207's Supporting and Organizationgl Life Cycle

Section 6 has guidance on the ISO/IEC 12207 Management Process.

processes.

any reference.
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Annex A maps ISO/IEC 12207 Management Process activities to the ISO/IEC 12207 Primary Processes.
Annex B maps ISO/IEC 12207 Management Process activities to [11]'s project management knowledge areas.
Annex C maps ISO/IEC 12207 Management Process activities to [5]'s project management processes.

Annex D maps ISO/IEC 12207 to [5]'s process levels and to [11]'s project management knowledge area major

Annex E provides a bibliography of some reference material. This list is not inclusive, nor an endorsement of
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Software engineering — Guide for the application of ISO/IEC 12207
to project management
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nical Report supplements International Standard ISO/IEC 12207, Information technology —
besses, in the area of Management Process (hereafter referred to as “software praject man
s, in this Technical Report, SPM is not a person, but a process). This Technical Report was d
el):

ing the Management Process in ISO/IEC 12207 to SPM.

A Guide to the Project Management Body of Knowledge™ (PMBOK™) [11] to define 3
gement knowledge areas applicable to SPM.

ISO 10006, Quality management — Guidelines to quality infproject management [5].
nical Report provides guidance to people responsible)for managing the performance of IS
life cycle Primary Processes: Acquisition, Supply, Development, Operation and Maintsg

addresses:

ral guidance for SPM regarding ISO/IE€ 12207, subclause 7.1, management activities
brted in each Primary Process.

applicability for each Primary Process.

ireas applicable across the spectrum of SPM.

hded guidance for software Project Managers (PMs) regarding the management tasks from:
11] — Identifies_and describes generally that subset of the PMBOK™ which is general
host of the time} and there is widespread consensus about their value and usefulness.

b] — Gives guidance on quality system elements, concepts and practices for which the imple
mpofrtant to and has an impact on the practice of project management.

Software life
agement” or
eveloped by

nd describe

D/IEC 12207
nance. The

as they are

y accepted.

benerally accepted means that the knowledge and practices described are applicable to most projects

mentation is
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re known to

cause problems in software projects in any of the ISO/IEC 12207 Primary Processes. For example, it is well known
that software projects are often late and/or over budget, or are unable to meet an acquirer's requirements or
expectations. While this is not peculiar to software, there are a number of software specific attributes causing this to

happen.

Figure 1 illustrates the relationship of ISO/IEC 12207, [11] and [5] in the development of this Technical Report.

1.1 Audience

This Technical Report is written for those who use or plan to use ISO/IEC 12207 on software projects regardless of
project scope, product, methodology, size or complexity. This Technical Report is written primarily to aid software
PMs in ensuring management processes conform to ISO/IEC 12207, specifically:

© ISO/IEC 1999 — All rights reserved
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— Managers responsible for establishing and continuously improving ISO/IEC 12207 software life cycle
processes.

— Managers responsible for executing any ISO/IEC 12207 software life cycle process at a project level.

— Organizations or individuals subcontracting an SPM effort.

Consideration is given to people who have:

— Worked on software projects, but not as a software PM.

— Been nq

This Techni
PM and pro

technical an
1.2 Prere
The prerequ

— Availab

uisites

n-software PMs, but are transitioning to be software PMs.

sites to use this Technical Report are:

lity of and familiarity with ISO/IEC 12207.

— Familiafity with the relevant organizational policies and procedures.

al Report presents the primary ISO/IEC 12207 life cycle processes from the perspective of & software
ides advice (based on experience, lessons learned, etc.) about best practices andrecomm
to be appligd to management tasks by the practitioners. Lastly, this Technical Reporthenables en
]l other support staffs to see how their efforts integrate within a total, software,lifé)cycle.

endations
gineering,

— Knowlefige of stakeholder and contract requirements (needs and expectations).
ISO/|[EC 12207 — Software ISO/IEC 10006 — Guidelines to PMBOK™ Guide - Project
life cycle processes quality in_pfoject management management knowledge areas
' ' '
ISO/IEC TR 16326 — Guide for the application of ISO/IEC 12207 to project management
T
Best practices, lessons learned, etc.
Figure[1 —Use of ISO/IEC 12207, PMBOK ™ Guide and 1SO 10006 to create this Technical Repoft

2 Conformance

Since this is a Technical Report, there are no conformance requirements.

3 Normative references

Since this is a Technical Report, normative references are not required. See the Bibliography (Annex E) for some
informative references.
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4 Terms and definitions

For the purpose of this Technical Report, the definitions given in ISO/IEC 12207, [11] and [5] apply, in that
hierarchial order.

5 Symbols and abbreviated terms

The following symbols and abbreviations are used in this Technical Report:

cCcB* (‘nnfignrntinnl(‘hnngn Control Board

ICWG* Interface Control Working Group

IEC International Electrotechnical Commission
ISO International Organization for Standardization
PM Project Manager

SEE Software Engineering Environment
SPM Software Project Management
WBS Work Breakdown Structure

*  Depgnding on the size and complexity of a project, can be a group of people, a single person or a function.

6 Guidance

6.1 Intrpduction to software project management

A project|is a temporary endeavour undertaken to create a unique product or service [11]. As sugh, a project
involves g group of people, resources.and events with the following common characteristics:

— The mpain objectives are tocreate products, services and results.
— A prgject has a knownbeginning and end, i.e., a project is temporary.

— A prgject is not part of the normal, ongoing operation of most organizations, i.e., it usually has a unique
requifement. SoOme organizations (e.g., Research and Development) exist only to perform projects

A softwarg project is a project emphasizing software as its product, service or result. So, how does sgftware differ
from othef project products, services and results? As stated by Watts Humphrey [17]:

— Software is generally more complex.

— Software changes appear relatively easy to make.

— Many late-discovered hardware problems are addressed through software changes.

— Because of its low reproduction cost, software does not have the natural discipline of release to manufacturing.

— Software discipline is not grounded in natural science and it lacks ready techniques for feasibility testing and
design modelling.

© ISO/IEC 1999 — All rights reserved 3
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exposures to late change.

complaint.

Software is often the element integrating an entire system, thus adding to its complexity and creating

Software is generally most visible, thus most exposed to requirements changes and most subject to user

Because software is different from non-software products, services and results, the management of software
projects is also different. This is not to say SPM is totally different from the management of non-software projects.

The key item is that there are unique areas of SPM and general project management that managemen
aware of to achieve project goals, as well as prevent problems.

t must be

[11] provide$ important information about managing projects. ISO/IEC 12207 provides important informa
software projects within ISO/IEC 12207, subclause 5.2 (Supply Process) and describes many activities\an
be performef. [5] provides information on how to improve the quality of project management. The.main g
this Technicpl Report is to highlight how the differences described above impact a software PM¢to.show

three docunients complement each other and to help PMs manage software projects to a successful cong

tion about
d tasks to
urpose of
now these
lusion.

Rapidly chapging technology in the software discipline is outpacing management and_proeess techniqu

compounde
engineers a

SPM metho
requirement

A software H

Resolvd
Take re|

As an iterati
action, or fai

6.2 Mana
This clause
managemer]
discusses th

It is recogni

Anticipgte and thus prevent or minimize the adverse impactof.problems.

Make timely and firm decisions.

by the incompleteness of the range of project management tools and techfiiques available t
compared to other engineering disciplines.

Hology implementation is determined by many factors, e.g., personiel, organizational and ¢
5, and project complexity.

M determines the methodology and technology for undertaking a project and should be requi

problems when they occur.
sponsibility for a project’s actions, processes, activities, resources, products and results.

e endeavour, a software PM.must consider any systemic impact when undertaking an actio
ure to act, in an area can affect other areas.

gement process

examines ISO/IEC™12207’s (subclause 7.1) Management Process. ISO/IEC 12207 defines
t process (rather than SPM) that may be employed by any party managing its processes. T
e ISO/IECJ2207 Management Process as it applies to the management of software projects

ved that'identified processes, activities and tasks may require a reiterative action to accor

requirement

activities angl tasks may be employed at the same time; they may be interdependent; or they may be coor

5/goals of a project. For instance, based upon the software life cycle model being used, ¢

s. This is
software

pontractual

red to:

n, e.g., an

a generic
nis clause
(SPM).

nplish the
rocesses,

dinated in

an organized series of Work Breakdown Structure (WBS) dependencies throughout a software project life cycle.

ISO/IEC 12

207

7.1

Management process . The Management Process contains the generic activities and tasks, which may
be employed by any party that has to manage its respective process(es). The manager is responsible for
product management, project management, and task management of the applicable process(es), such as
the acquisition, supply, development, operation, maintenance, or supporting process.

© ISO/IEC 1999 — All rights reserved
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ISO/IEC 12207 (subclause 7.1) states “of the applicable process(es)” since a project may not involve all of the
Primary Processes. For instance, a project may be only involved with the development or maintenance of a
product, rather than product operation.

SPM should define (and the software PM control) the activities needed to ensure products are delivered as
specified in a contract, i.e., ensure a software project includes all the work required, and only the work required, to
complete the project and product successfully.

6.2.1 Initiation and scope definition

ISO/IEC 12207

7.1.1 Initiation and scope definition . This activity consists of the following tasks:

7.1.1.1 Tlhe management process shall be initiated by establishing the requirements of~the progess to be
undertaken.

7.1.1.2 Qnce the requirements are established, the manager shall establish the~feasibility of the |process by

xecute and
npletion are

checking that the resources (personnel, materials, technology and envirehment) required to §
anage the process are available, adequate, and appropriate and that"the time-scales to con
hievable.

7.1.1.3 As necessary, and by agreement of all parties concerned, the~requirements of the proce
odified at this point to achieve the completion criteria.

ss may be

Initiation and scope definition is the determination of the feasibility of a process to ensure personngl, materials,

facilities, poftware Engineering Environment (SEE) and technology required to execute and manage @ project are

available,| adequate and appropriate; and the predetetmined times for completion are achievable| timely and

economicpl. This involves choosing a software develeapment strategy (e.g., a project may consist of|off-the-shelf

software, n-house software, out-sourced software or.a combination of these).

Scope (elg., description of a project product,”product characteristics and how the characteristics are to be

measured or assessed) related items aim, to:

— Document the reason for the project, its goals and its objectives.

— Tranglate stakeholder requirements into project deliverables and activities to be carried out to pchieve and
orgarnize a project.

— Ensufe people work.within the scope.

— Evalyate the results of activities to facilitate the results meeting scope requirements.

In the besgt case scenario, a new software project has many similarities to a project previously ma;Laged by an

organizatipn.*This provides a high level of assurance that an organization has the capability to perforpn a software

project successfully.

Initiation and scope definition may be difficult to perform when a new project is unprecedented (i.e., has not
previously been performed by an organization). For an unprecedented project, special care should be taken to
ensure it is properly scoped and monitored. This should be accomplished by having frequent reviews and
evaluations, reviewing best practices and lessons learned from somewhat related projects, and by seeking advice
from experts.

The key to initiation and scope definition is to establish and document the comprehensive scope and requirements
of a software project. This involves identifying and understanding stakeholder requirements, and evaluating and
negotiating comprehensive requirements. Special care should be taken to manage change to the scope and
requirements throughout a software project’s life cycle. All changes in scope and requirements should be carefully

© ISO/IEC 1999 — All rights reserved
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evaluated for the impact on cost, schedule, risk and performance. All stakeholders should be involved in the
requirements definition of a software project.

Special care should be applied to defining and documenting quality characteristics [19]; for example, when software
is to be embedded in a higher-level system, or functions are to be distributed between software and hardware, or
between software and external interfacing software or systems.

Responsibility for obtaining stakeholder agreement on project requirements should be determined. Agreement is
the result of an iterative process to be employed throughout a software project life cycle. Risks, changes in
stakeholder requirements, environment, project budget and schedule, and an evolving design make it necessary to
continually reassess and reaffirm agreements and commitments, and make appropriate changes to the project

Scope, as re|

Establishing
activity or ta

A business
when does
business pri
Software sp

Require

Traceal

between software requirements and tests should be established’and maintained.

Interfac

descripfion documents.

Due to
require

Worklod
system,

6.2.2 Plan

uired.

completion criteria is very important. The intent, as supported by [11], is to determing if
5k has been completed successfully.

equirement, often ignored by software PMs, is the handling of copyrights, patents, etc. Fo
an acquirer own a developing product or what does an acquirer own when.a supplier gqg
Dr to final product delivery?

beific advice:

ments for software replication, distribution, installation and testing/should be carefully determi

ility between system and software requirements, between software requirements and de

bs should be specified and controlled as an dintegral part of software specification and

the complexity of software development, it is difficult to prove software products mee
nents (needs and expections).

\d projection depends on the type of project: a new development, embedding in or integr
modification of off-the-shelf software product, porting to different operating systems, etc.

Ning

a project,
instance,

es out of

ned.

sign, and

interface

t all user

ation to a

ISO/IEC 12]
7.1.2 Plar
7.1.2.1 The

of th
softy

P07
ning . This activity consists of the following task:
managert shall prepare the plans for execution of the process. The plans associated with the

e process shall contain descriptions of the associated activities and tasks and identificati
vare'‘products that will be provided. These plans shall include, but are not limited to, the follow

pxecution
on of the
ing:

a)
b)
c)
d)
e)
f)

9)
h)
i)

Schedules for the timely completion of tasks;

Estimation of effort;

Adequate resources needed to execute the tasks;

Allocation of tasks;

Assignment of responsibilities;

Quantification of risks associated with the tasks or the process itself;
Quiality control measures to be employed throughout the process;
Costs associated with the process execution;

Provision of environment and infrastructure.
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The responsibility for preparing and approving plans should be defined.

Plans should identify the software life cycle model, task, task assignments, commitments and resources. A
software project should have one master schedule and all subordinate schedules should be integrated and
consistent with the master schedule. A WBS can effectively measure software project progress and provides
visibility into processes and products. A WBS technique is strongly encouraged because it organizes and defines
the total scope of the project [11]. The WBS should be constructed to allow a software project to be managed at the
appropriate level of granularity consistent with the size, complexity, criticality and risk of the software project;

familiarity

Project es

is needed on the technology to be used.

timates used in planning should include:

— Costg
— Infrag
— Need
— Qual
— Risk
— SEE
— Work

Software

existing ipfrastructure is insufficient to support a project,\then adaptation or additions to existing i

should bg
Consultar

Planning
project e
refinemer
software
informatig
Plans shg
— Roleq

— Activ

— Allpr

associated with process execution.

tructure.

for resources, including related management and control.

ty assurance and control.

management.

provisions.

to be performed in each process and/or activity.

PMs should make every attempt to use existing’/ organizational infrastructure whenever

handled judiciously. This may require the use’of subcontracting to satisfy infrastructure
ts may help bringing agreement on variousmatters.

S an iterative activity in which a software project is assessed, refined and revised (as ng
Kecution progresses. Software PMS.“should have processes in place to facilitate re-p
t of estimates throughout a software project life cycle. There are many interdependenci
project and several iterations, of ‘planning are usually required to obtain even an initial SH
n needed by an SPM plan,but provided in other plans, an SPM plan may reference the other
uld be updated and at léast contain:

and Responsihilities.

ties and tasksto be performed.

pject.deliverables identified in a WBS.

possible. If
nfrastructure
deficiencies.

pcessary) as
anning and
PS On every
M plan. For
plans.

— Com

letion criteria.

— Completion reporting.

— Cost

and schedule reporting.

— Means of initiation - by direction, product or time-based.

— Frequency and means of reporting progress.

— Probl

— Reso

em or exception reporting.

urce requirements and status.
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Supporting Process managers should develop documented plans since Supporting Processes (e.g., Configuration
Management, Documentation, Quality Assurance) are normally part of a project. Supporting Process plans should
be aligned with and support the SPM plan, and may be separate plans or may be included in a SPM plan. These

documented plans should be approved by the software PM and placed under project change control.

Activity reporting related to Supporting Processes should be given to the software PM either directly or through
organizational management. Problem or exception reports should be brought to the attention of the software PM for
impact analysis on a project’s cost, schedule, scope and quality. There should exist a mechanism for conflict
resolution or escalation so an appropriately authorized level of organizational management may resolve

disagreements between the software PM and Supporting Process management.

outcomes from any Supporting Process it is important that these achievements are reported in an-aco
timely mannger in accordance with approved plans. Since it is common for milestones to be contractually
performanceg of Supporting Processes (for example achievement of a particular baseline), it is-essential
be synchrorfized and the software PM be made aware (as soon as possible) of any difficdlties exper
Supporting Processes in completing assigned tasks.

Whenever SJupporting Processes are performed by organizations outside the direct‘@rganizational con
software PV, it is important to realize the existence of two sets of relationships between: 1) the softwar|
the Supporting Process management, and 2) the supported and supportings organizational manager
software PM should recognize this when considering aspects of planning, impléementation, control and

rts and/or
urate and
linked to
the plans
enced by

trol of the
e PM and
nent. The
reporting

through cldarly defined technical and management reporting, information flow and dispute tesolution.

Synchronization of plans may be more difficult under subcontract agreements and tasking, but can be
having one master plan.

aided by

Historical prpject data are the main source for analysing and understanding organizational process cap@bility and

efficiency, hjstorical project performance and lessons learned:{These historical data form a global da
organization| should use to continuously improve Organizational Life Cycle Processes. The same databa
support the |execution of the Management Process for.individual software projects. Every organizati
establish a fpbrmal system to collect, analyse, summarizeyarchive and retrieve historical project data.

Software spegcific advice:

— Since ah effective configuration management strategy is critical to software projects, the following
may be|used as part of a change contrel process to manage changes:

— A change threshold should.be“established allowing incorporation of any software change costing
a specified amount without requiring a modification to a contract.

— A Bhatch-for-change.grouping of changes should be used for easy incorporation of changes to
schedule impactson development and to maximize stability.

— Agleement.on interfaces should be obtained at project commitment and throughout a project to
chrpnicproblems of vague, inaccurate, changing or un-testable requirements and specifications.

abase an

se should

bn should

strategies

less than

minimize

deal with

M t 4+ Aal o l 4 +ocl £4, 1 Tk ] Il + Aot HA +lo
b OSl costmoters—arenaseaofestimatea sotftware—vortme—ne—teat PTIOUUTCTIT TS UTiTimmTyuTcTVv

calibrating the model for a specific project. To do this well, the following should be considered:
— Data collected from previous projects.

— The use of an expert to operate and interpret the model.

lume and

— If not calibrated to a project’s organizational experience, a cost model may be in error by up to an order of

magnitude.

— Under no circumstances should one cost model be relied on to produce the final cost estimate.
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— Software systems are difficult to visualize, thus making the effect of change difficult to predict and
manage.

— Software needs to be “packaged” to facilitate its efficient and effective replication, distribution, installation,
testing and operation.

— Software plans should be closely tied to those for hardware and must be managed together,
notwithstanding the fact they may be executed by different organizations. In particular, milestones must be
linked and decided upon with full consultation between hardware and software developers to limit
possibilities of one area causing a project delay.

— Plans for software need to be closely tied to the plans of the customer, host hardware and environment.
— Wher procuring software resources determine:
— If maintenance and version upgrades are free.

— Ownership rights, e.g., warranty, intellectual rights, patents and copyrights,

6.2.3 EXecution and control

ISO/IEE 12207
7.1.3 |Execution and control . This activity consists of the following tasks:

7.1.3.1|The manager shall initiate the implementation of the)plan to satisfy the objectives and cfiteria set,
exercising control over the process.

7.1.3.2|The manager shall monitor the execution ,of ‘the process, providing both internal reporting of the
process progress and external reporting todhe acquirer as defined in the contract.

7.1.3.3|The manager shall investigate, analyse, and resolve the problems discovered during the execution of
the process. The resolution of problems may result in changes to plans. It is the manager’s
responsibility to ensure the impagct'of any changes is determined, controlled, and monitored.|Problems
and their resolution shall be deeumented.

7.1.3.4|The manager shall report;/at agreed points, the progress of the process, declaring adherepce to the
plans and resolving_ifistances of the lack of progress. These include internal and external reporting as
required by the organizational procedures and the contract.

This activ|ty normally,begins when the software PM authorizes expenditure (or the additional expenditufe) of funds.

The software PM.should be responsible for monitoring the effort in the control portion of this activity tg ensure any
deviation fram documented planned performance is identified and analysed promptly, and suitable corrgctive action
is undertaken to bring the process back under control The software PM should use the control portion of this
activity to take corrective action to resolve emerging problems and to take preventive action to thwart anticipated
problems with process execution. Software measurement (e.g., metrics), the change control process, and software
product and process evaluations and audits are instrumental in monitoring and controlling project execution.
Software measurements can be used to validate the expected software product functions versus the service to be
done.

NOTE Interface Control Working Groups (ICWGs), for example, are essential for successful execution, evaluation of
interface constraints and control of software projects. ICWGs should consist of a representative from each organization affected
by an interface. ICWGs provide a forum to discuss software and system interfaces, explore options and reach agreement on the
best approach for implementing interfaces. ICWG recommendations requiring project changes should be presented to a
Configuration Control Board (CCB) for approval prior to implementation.

© ISO/IEC 1999 — All rights reserved 9


https://iecnorm.com/api/?name=26e046ac3f2cd6729503a227d2547f3a

ISO/IEC TR 16326:1999(E)

The software PM should be responsible for satisfying communication requirements, including timely progress
reporting to stakeholders, promulgation of revisions to plans and work authorization, and deviation reporting and
documenting, as necessary. Centralized, up-to-date databases are useful to facilitate exchanges between people.

The software PM should ensure software projects are completed within the agreed time limits to satisfy stakeholder
requirements. The software PM should determine, in conjunction with stakeholders, the overriding objective of a
software project. A project’s ultimate objective may not result in the option of ensuring the least time or cost to
complete a project, e.g., safety critical systems require intense testing.

Risk-related processes (management of project risk) deal with uncertainties in planning throughout a project and
requires a structured approach. The aim of risk-related processes is to minimize the impact of potential negative
events and tp take fofradvantage of Opportunities Tor IMprovement. RISKS are refated either 1o the project processes
or tools, or tp the compliance of the product with project objectives.

Software spegcific advice:

— Recovely from a schedule slip needs to be carefully assessed and should not be expeeted without & negative
impact on performance, cost or risk.

— Adding jmore personnel to a late software project could make it later, depending on the capability gf the new
personrjel.

— To mitigate risk, demonstrations permit acquirers and customers to gxperience the capabilities of a software
product|prior to selection of a supplier.

— Use prqtotyping to develop a portion of the software functionality to demonstrate the functionality| executes
properly.

— Critical system engineering efforts should not be condécted without sufficient software engineering expertise.

— In coopgration with stakeholders, review the software requirements baseline regularly throughout a|project to
ensure compliance with or adjustment to the objectives (cost, time and performance).

— The number of people and teams on a project should be linked to the budget and schedule, and normal spans
of contrpl should not be exceeded.

— As a repult of software being difficult to visualize, there are many difficulties with the evaluation of|progress.
Managgrs should define and efine techniques to determine progress, so as to allow early detection|of cost or
schedule overruns.

— Since goftware development and maintenance activities are often dependent on individual skills and
experiefce, managers'should try to prevent unneccessary substitution of staff on in-progress work itegms.

— Constant communications with stakeholders is essential to minimize surprises in performance,|cost and
schedule.

6.2.4 Review and evaluation

ISO/IEC 12207
7.1.4 Review and evaluation . This activity consists of the following tasks:

7.1.4.1 The manager shall ensure that the software products and plans are evaluated for satisfaction of
requirements.

7.1.4.2 The manager shall assess the evaluation results of the software products, activities, and tasks completed
during the execution of the process for achievement of the objectives and completion of the plans.

10 © ISO/IEC 1999 — All rights reserved
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ISO/IEC 12207's Supporting Processes (e.g., Joint Review and Audit Processes) supplements the Review and
Evaluation activity.

The software PM should be responsible for ensuring software products and plans are evaluated for:

Docu

Assessing the review results of software products, activities and tasks.

Complying with SPM plans, philosophy, methodology and technology.

menting plans and commitments.
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iness for advancement to the next process, activity or task.

are PM should participate in critical reviews. SPM plans should be the basis fortracking soft

feview and evaluation of work-in-progress and work-to-be-compléted is an essential

| software projects. The software PM should validate the expected‘software product function
be performed. The software PM should select a set of software,measurements to provide
O the progress throughout a software life cycle. Progress should be determined primarily b
asurements of software work product size, effort, cost, schedule, units completed, or build
documented in a SPM plan and to the amount of work to_be completed. The software PM

ce reviews of software project teams and should provide periodic progress reviews to provi
pers. Use of proper tools can be of great assistance 40 a’review and evaluation activity.

h of work-in-progress is best performed by persennel familiar with the project requirements,

product, requirements, and processes and infrastructure being used. Management reviews

tivities in support of a software life cyclé. > Top-level reviews should rely heavily on functio
ws and should be used to form an overall software project assessment.

to provide realistic assessments. Use of software measurements; earned value analysis
ections, walkthroughs, and(joint and peer reviews are essential for meaningful softwd
nts to support an accuraté project assessment.

ling significant issues,* action items and decisions resulting from reviews and evaluation
Action items and\significant issues should be tracked to closure and problems identifie
to a project carrective action system.

measurements and change controls are instrumental in managing and controlling soft
The seftware PM should institute a software measurement program to provide a frame
on, (quantification and assessment. The software PM should choose appropriate s

ware project

and activities. A combination of event- and schedule-driven criteria may ,bé€used to mahage review

element for
s versus the
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content with
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ent review of schedule performance, especially software package progress, should be stijuctured and

and results
ire package

5 should be
d should be
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nents to provide meaningful insight into software project risks throughout a software life cycle

. In general,

reviews a

d-evatuations shoutd-beperformed-todetermimetechmicatand-busimess riskareas:

Guidance on quality system elements, concepts and practices is important to, and has an impact on, the practice of
project management. Projects consist of processes and an action in a process usually affects other processes.
Overall management of interdependencies among project processes is the responsibility of software PMs.

Software specific advice:

may result in a project being unable to complete testing according to plans.

Establish a comprehensive test plan early in the software project life cycle.

© ISO/IEC 1999 — All rights reserved
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data and the test environment.

Develop a regression strategy for testing modifications.

Develop an integration plan to build system and software units according to a release strategy.

adequate to meet the customer’s current and planned needs.

Test cases and results used in the Development Process should be kept to assist the Maintenance P

6.2.5 Clos

re

"

Rigorous rules are required for the registration, storage, updating, backup and maintenance of programs, test

Evidence of software and host system capacities should be provided so these capacities are shown to be

ocess.

ISO/IEC 1

7.15 Clg

7.1.5.1 When all software products, activities, and tasks are completed, the manager shall determine

207

sure . This activity consists of the following tasks:

whether

thg process is complete taking into account the criteria as specified,in_the contract or as pgrt of an
organization’s procedure.
7.1.5.2 Thp manager shall check the results and records of the software products, activities, and tasks
enjployed for completeness. These results and records shall-he archived in a suitable environment as
specified in the contract.
SPM should be responsible for assessing completion of a_project and for ensuring project requirements, criteria
and procedyres have been satisfied. This determination may be made when a software product, process,|activity or
task has begen successfully completed. The results andwrecords of the software products, processes, agtivities or
tasks shoulg be checked for completeness; and once deemed complete, should be archived per th¢ contract

and/or orgar
The closure
Softwar
Softwar
Softwar
Audits.

Acceptd

izational requirements.

b acceptance testing, verification, validation and software measurements.

b quality assurance repofts and operational testing.

b trouble reports,

nce@nd sign-off.

activity should use the results, with associated data and reports, of (for example) the following:

Stakeh

el +talf alla 1
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Early consideration should be given to maintaining baselines, documents and records after closure, e.g., location,

media and h

ow long to keep the information.

Closure can occur between processes, activities and tasks. As stated in [11] (for ISO/IEC 12207, substitute

process, act

ivity or task for the term “phase”):

The conclusion of a project phase is generally marked by a review of both key deliverables and project
performance in order to a) determine if the project should continue into its next phase and b) detect and correct

errors ¢

12

ost effectively.
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It is important, during and at the conclusion of each project, that the lessons learned are not only captured and
analysed, but also made accessible to the entire organization to promote process improvement. This should help
the management and process techniques deal with changing technology.
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Annex A
(informative)

Support of the ISO/IEC 12207 Management Process

Table A.1 identifies where ISO/IEC 12207’s five Primary Life Cycle Processes support the Management Process
activities.

NOTE 1  Almapping at a high level (e.g., 5.2) flows down to all lower levels (e.g., 5.2.3).

NOTE 2

r| this table: X = Objective mapping and O = Subjective mapping (There may be some disagreement.)

Tlable A.1 — ISO/IEC 12207 supports the ISO/IEC 12207 Management Process;activities

5 Primary Life Cycle Processes 7.1 Management Précess Activities
7.11 7.1.2 7.1.3 7.14 7.1.5
Initiation |Planning |Execution and | Review and || Closure
and Control Evaluation
Scope
definition
5.1 Acquisitign Process
5.1.1 Initiafion X
5.1.1.5 Wse Development Process X
5.1.1.8 Acquisition plan X
5.1.2 Reqyest for proposal [-tender] preparation X X
5.1.3 Contyact preparation and update X X
5.1.3.5 Control and evaluate changes X
5.1.4 Supplier monitoring X X
5.1.5 Accgptance and completion X X
5.2 Supply Plocess
5.2.1 Initiation X
5.2.2 Prepgration of response X
5.2.3 Contyact X 0]
5.2.4 Planhing X
5.2.5 Exedution and control X (0]
5.2.6 Revipw and evaluation X
5.2.7 Delijery and completion X
5.3 Development Process X
5.3.1 Procgss Imptementation X
5.3.1.1 $electlife cycle model and map activities X
5.3.1.4 [pevelop and execute process plans X
5.3.2.2 Evaluate system requirements X
5.3.3.2 Evaluate system architecture and requirements X
5.3.4.2 Evaluate software requirements X
5.3.4.3 Conduct software requirements joint reviews X
5.3.5.6 Evaluate software item architecture, and interface X
and database designs
5.3.5.7 Conduct software architecture design joint reviews X
5.3.6.7 Evaluate software detailed design and test X
requirements
5.3.6.8 Conduct software detailed design joint reviews X
5.3.7.5 Evaluate software code and test results X
5.3.8.1 Develop integration plan X
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5 Primary Life Cycle Processes

7.1 Management Process Activities

7.1.1
Initiation
and
Scope
definition

7.1.2
Planning

7.1.3
Execution and
Control

7.1.4
Review and
Evaluation

7.1.5
Closure

5.3.8.

5 Evaluate integration plan, design, code, tests, test
results and user documentation

5.3.8.

6 Conduct software integration joint reviews

5.3.9.

3 Evaluate design, code, tests, test results and user

XX

=i ot
oo tatoTT

5.3.9

4 Support software qualification testing audits

5.3.1

D.3 Evaluate integrated system

5.3.1

|.2 Evaluate system

5.3.1

|.3 Support system qualification testing audits

XIXXRYX

5.3.1

P.1 Develop software installation plan

5.3.1

B.1 Support acquirer’'s acceptance review and testing
of software products

x

5.4 Opera

ion Process

54.1P

ocess implementation

5.5 Maintdg

nance Process

551P

ocess implementation

551

1 Develop and execute maintenance plans and
procedures

551

2 Establish procedures for receiving, recording and
tracking problem reports and modification requests;
and provide feedback

55.2P

oblem and modification analysis

5.5.2

1 Analyze problem reports or modification requests

5.5.2

3 Consider options for implementing modifications

5.5.3 M

pdification implementation

554 M

pintenance review/acceptance

555M

gration

55.5

2 Develop and execute migration plan

55.5

6 Perform-post operation review.

55.6S

bftware retirement

5.5.6

1 Develop and execute ¢etirement plan
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Annex B
(informative)

SPM activities mapped to the Management Process activities

Table B.1 identifies the [11] processes that apply to the ISO/IEC 12207 Management Process activities.

Table B.1 —+ Project management knowledge area processes support ISO/IEC 12207 Management Process
activities
7.1 1ISO/IEC 12207 Management Process Activities
Projéct . 3 7_.1.1 7.1._2 7.1._3 _7.1.4 ,\7'1'5
Managément Project Management Knowledge Initiation and | Planning | Execution(/Review gnd Closure
Area Processes Scope and Control | Evaluation
Knowledge Areas o
definition
4. Project Iptegration (4.1 Project Plan Development X X
Managefnent 4.2 Project Plan Execution X X
4.3 Overall Change Control X X
5. Project Jcope 5.1 Initiation X X
Managefnent 5.2 Scope Planning X X
5.3 Scope Definition X X
5.4 Scope Verification X X X
5.5 Scope Change Control X X X X
6. Project Tlime 6.1 Activity Definition X X
Managefnent 6.2 Activity Sequencing X
6.3 Activity Duration Estimating X X X
6.4 Schedule Development X
6.5 Schedule Control X X
7. Project Qost 7.1 Resources Planning X X
Managefnent 7.2 Cost Estimating X X X
7.3 Cost Budgeting X
7.4 Cost Control X X
8. Project Quality 8.1 Quality Planning X X
Management 8.2 QualitySAssurance X X
8.3 QualityControl X X
9. Project Human 9.1 @rdanizational Planning X X X
Resource 9:2 Staff Acquisition X X
Management 9.3 Team Development X X
10. Project 10.1 Communications Planning X X
CommUTlijcationS 10.2 Information Distribution X
Managefnent 10.3 Performance Reporting X X
10.4 Administrative Closure X X
11. Project Risk 11.1 Risk Identification X X
Management 11.2 Risk Quantification X X
11.3 Risk Response Development X X X
11.4 Risk Response Control X X X X
12. Project 12.1 Procurement Planning X X
Procurement 12.2 Saolicitation Planning X X
Management 12.3 Solicitation X X
12.4 Source Selection X X X
12.5 Contract Administration X X
12.6 Contract Close-out X X

16
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Annex C
(informative)

Project Management Processes mapped to the ISO/IEC 12207 Management
Process activities

Table C.1 identifies the [5] project management processes that apply to the ISO/IEC 12207 Management Process

activities.
NOTE In this table: X = Objective mapping and O = Subjective mapping (There may be some disagreement.)
Table ¢.1 — Project Management Processes support the ISO/IEC 12207 Management®rocess actiyities
1ISO 10006 7.1 I1ISO/IEC 12207 Management Process Aclivities
Prpject Project Management Processes 7.1.1 7.1.2 7.1.3 7.1.4 7.1.5
Manggement Initiation and |Planning | Execution Revie Closure
Procesg Groups Scope and Control and
definition Evaluatign
5.3 Interdependency |5.3.1 Project initiation and project plan X X X
management development
procegses 5.3.2 Interaction management X X X
5.3.3 Change management X X X
5.3.4 Closure X X
5.4 Scopeg-related 5.4.1 Concept development X
processes 5.4.2 Scope development and control X X X
5.4.3 Activity definition X
5.4.4 Activity control X X
5.5 Timeyelated 5.5.1 Activity dependency planhing X X
processes 5.5.2 Estimation of duration X
5.5.3 Schedule development X
5.5.4 Schedule control X X X
5.6 Cost-felated 5.6.1 Cost estiation X
procegses 5.6.2 Budgeting X
5.6.3 Cest.control X X X
5.7 Resolirce related |5.7.1'Resource planning X
Procefses 5.7:2-Resource control X X X
5.8 Persdnnel-related }5-8.1 Definition of project organizational X
procegses structure
5.8.2 Staff allocation X (0]
5.8.3 Team development (0]
5.9 Commuhication-—15.9 1 Communication planning Q Q
related processes |5.9.2 Information management X X
5.9.3 Communication control (0] (0]
5.10 Risk-related 5.10.1 Risk identification O X
processes 5.10.2 Risk assessment X
5.10.3 Risk response development X
5.10.4 Risk control (0] (0]
5.11 Purchasing- 5.11.1 Purchasing planning and control ©] X
related processes |5.11.2 Documentation of requirements 0 X
5.11.3 Evaluation of subcontractors (0] (0] X
5.11.4 Subcontracting O X X X
5.11.5 Contract control X X
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Annex D
(informative)

Supporting information

D.1 Introduction

Annex D pr¢vides additional information on management knowledge in [5] and [11] data. For Table-D.f, ISO/IEC
12207 data |is at the activity level; [5] data is at the process level; and [11] data is at the projectymaphagement

knowledge l¢vel. For a definition of the terms used in Table D.1: Section D.2 defines the [11] terms and Sgction D.3

defines the [p] terms.

Table D.J] — ISO/IEC 12207 mapped to 1ISO 10006 and PMBOK™ Guide project management knowledge

areas

ISO/IEC 12207 Process Activities

ISO 10006 Process Levels

PMBOK™ Guide Projéct
Management Knowledge Areas

5.1 Acquisitipn
5.1.1 Initiafion

5.3 Interdependency management progesses

4 Project Integration Manageinent

5.4 Scope-related processes

5 Project Scope Managemen

5.6 Cost-related processes

7 Project Cost Management

5.8 Personnel-related processes

9 Project Human Resource
Management

5.10 Risk-related processes

11 Project Risk Management

5.11 Purchasing-related processes

12 Project Procurement Management

5.1.2 Reqyest for proposal (-tender)

5.3 Interdependency'‘management processes

4 Project Integration Management

update

prepdration 5.4 Scope-related-processes 5 Project Scope Managemen
5.5 Time-relatéd/processes 6 Project Time Management
5.8 Personnelrelated processes 9 Project Human Resource
Management
5.11 Purchasing-related processes 12 Project Procurement Manggement
5.1.3 Contfact preparation and 5-3\nterdependency management processes | 4 Project Integration Manageient

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.10 Risk-related processes

8 Project Quality Managemerit

5.11 Purchasing-related processes

11 Project Risk Management

12 Project Procurement Management

5.1.4 Supglier monitorihg

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.7 Resource-related processes

—

8 Project Quality Managemer]

5.9 Communication-related processes

10 Project Communications
Management

5.11 Purchasing-related processes

12 Project Procurement Management

5.1.5 Acceptance and completion

5.3 Interdependency management processes

4 Project Integration Management

5.11 Purchasing-related processes

8 Project Quality Management

12 Project Procurement Management

5.2 Supply Process

5.2.1 Initiation 5.4 Scope-related processes 5 Project Scope Management
5.2.2 Planned preparation of 5.4 Scope-related processes 5 Project Scope Management
response

5.2.3 Contract

5.3 Interdependency management processes

4 Project Integration Management

5.4 Scope-related processes

5 Project Scope Management

18
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ISO/IEC 12207 Process Activities

ISO 10006 Process Levels

PMBOK™ Guide Project
Management Knowledge Areas

5.2.4 Planning 5.3 Interdependency management processes | 4 Project Integration Management
5.4 Scope-related processes 5 Project Scope Management
5.5 Time-related processes 6 Project Time Management
5.6 Cost-related processes 7 Project Cost Management
5.7 Resource-related processes 8 Project Quality Management
5.8 Personnel-related processes 9 Project Human Resource
Management
5.9 Communication-related processes 10 Project Communications
Management
5.10 Risk-related processes 11 Project Risk Management
5.11 Purchasing-related processes 12 Project Procurement Management
5.2.5 Execution and control 5.3 Interdependency management processes | 4 Project Integration-Manapgement

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.7 Resource-related processes

8 Project Quality Managenpent

5.8 Personnel-related processes

9 Project Human Resource
Management

5.9 Communication-related processes

10 Project Communicationp
Management

5.10 Risk-related processes

11 Project Risk Management

5.11 Purchasing-related processes

12 Project Procurement Management

5.2.6 Re¢view and evaluation

5.3 Interdependency management processes

4 Project Integration Manapgement

5.9 Communication-related processes

8 Project Quality Managenpent

5.11 Purchasing-related processes

10 Project Communicationps
Management

12 Project Procurement Management

5.2.7 De¢livery and completion 5.9 Communication-related processes 10 Project Communications
Management
5.11 Purchasing-related processes 12 Project Procurement M@inagement
5.3 Develppment Process
5.3.1 Process implementation 5.3 Interdepéndency management processes | 4 Project Integration Manapgement
5.4 Scope-related processes 5 Project Scope Managemgent
5.8 Personnel-related processes 9 Project Human Resourcq
Management
65:9-Communication-related processes 10 Project Communications
Management
5.10 Risk-related processes 11 Project Risk Management
5.3.2 System requirements analysis | 2-3 Interdependency management processes | 8 Project Quality Management
5.4 Scope-related processes 12 Project Procurement Mainagement
5.11 Purchasing-related processes
5.3.3 System architectural design 5 Project Scope Management
8 Project Quality Managenpent
5.3.4 S¢ftwaresrequirements 5.3 Interdependency management processes | 5 Project Scope Management
anglysis 5.4 Scope-related processes 8 Project Quality Managenpent

5.11 Purchasing-related processes

5.3.5 Software architectural design

5.3 Interdependency management processes

12 Project Procurement Management
4 Project Integration Management

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.10 Risk-related processes

8 Project Quality Management

10 Project Communications
Management

11 Project Risk Management
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5.3.6 Software detailed design

5.3 Interdependency management processes

4 Project Integration Management

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.10 Risk-related processes

8 Project Quality Management

10 Project Communications
Management

11 Project Risk Management

5.3.7 Software coding and testing

5.3 Interdependency management processes

4 Project Integration Management

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.10 Risk-related processes

—

8 Project Quality Managémet]

10 Project Communications
Management

11 Project Risk-Management

5.3.8 Software integration

5.3 Interdependency management processes

4 Project Integration Managenent

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 ProjectCost Management

5.10 Risk-related processes

8 Project Quality Managemert

10,Rroject Communications
Management

11 Project Risk Management

5.3.9 Software qualification testing

5.3 Interdependency management processes

4 Project Integration Manageinent

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.10 Risk-related processes

—

8 Project Quality Managemer]

10 Project Communications
Management

11 Project Risk Management

5.3.10 System integration

5.3 Interdependency mahagement processes

4 Project Integration Management

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related;processes

7 Project Cost Management

5.10 Risk-related processes

—

8 Project Quality Managemer]

10 Project Communications
Management

11 Project Risk Management

5.3.11 System qualification testing

5.3)Interdependency management processes

4 Project Integration Management

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.10 Risk-related processes

8 Project Quality Management

10 Project Communications
Management

11 Project Risk Management

5.3.12 Soffjware installation

5.3 Interdependency management processes

4 Project Integration Manageent

5.9 Communication-related processes

8 Project Quality Managemerit

5.11 Purchasing-related processes

10 Project Communications
l\/lsmngnmnnf

12 Project Procurement Management

5.3.13 Software acceptance support

5.3 Interdependency management processes

4 Project Integration Management

5.9 Communication-related processes

8 Project Quality Management

5.11 Purchasing-related processes

10 Project Communications
Management

12 Project Procurement Management

5.4 Operation process

5.4.1 Process implementation

5.3 Interdependency management processes

4 Project Integration Management

5.4 Scope-related processes

5 Project Scope Management

5.5 Time-related processes

6 Project Time Management

5.8 Personnel-related processes

8 Project Quality Management

9 Project Human Resource
Management
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5.4.2 Operational testing

8 Project Quality Management

5.4.3 System operation

8 Project Quality Management

5.4.4 User support

5.3 Interdependency management processes

10 Project Communications
Management

5.9 Communication-related processes

5.10 Risk-related processes

11 Project Risk Management

5.5 Maintenance Process
5.5.1 Process implementation

5.3 Interdependency management processes

4 Project Integration Management

5.4 Scope-related processes

5 Project Scope Management

5.5 Time-related processes

6 Project Time Managemeht

5.8 Personnel-related processes

8 Project Quality Managenpent

5.9 Communication-related processes

9 Project Human Resource
Management

10 Project Communicationp
Management

5.5.2 Problem and modification
anglysis

5.5 Time-related processes

6 Project Time Managemeht

5.6 Cost-related processes

7 Project Cost Management

5.9 Communication-related processes

8-Project Quality Managenpent

5.10 Risk-related processes

10/Project Communicationp
Management

11 Project Risk Management

5.5.3 Mpdification implementation

5.3 Interdependency management pracess

4 Project Integration Management

5.9 Communication-related processes

8 Project Quality Managenpent

10 Project Communicationps
Management

5.5.4 Mpintenance review/
ac¢eptance

5.3 Interdependency mandgement process

4 Project Integration Manapgement

5.4 Scope-related processes

5 Project Scope Managemgent

5.9 Communication-related processes

8 Project Quality Managenpent

5.5.5 M|gration

5.3 Interdependeney-management processes

4 Project Integration Manapgement

5.9 Communication-related processes

8 Project Quality Managenpent

10 Project Communicationp
Management

5.5.6 S¢ftware retirement

5.3 Interdependency management processes

4 Project Integration Managgement

5.9, Communication-related processes

8 Project Quality Managenpent

10 Project Communications
Management

6.1 Documentation Process
6.1.1 Process implementation

5.3 Interdependency management processes

4 Project Integration Management

5.5 Time-related processes

6 Project Time Managemeht

5.8 Personnel-related processes

8 Project Quality Managenpent

5.9 Communication-related processes

9 Project Human Resource
Management

10 Project Communicationp
Management

6.1.2 Dgsign and development

5.9 Communication-related processes

8 Project Quality Managenpent

10 Project (‘nmmlmir‘s\tinnls

Management

6.1.3 Production

5.3 Interdependency management processes

4 Project Integration Management

5.9 Communication-related processes

10 Project Communications
Management

6.1.4 Maintenance

5.3 Interdependency management processes

4 Project Integration Management

6.2 Configuration Management
Process
6.2.1 Process implementation

5.3 Interdependency management processes

4 Project Integration Management

5.5 Time-related processes

6 Project Time Management

5.8 Personnel-related processes

9 Project Human Resource
Management

6.2.2 Configuration identification

5.3 Interdependency management processes

4 Project Integration Management
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6.2.3 Configuration control

5.3 Interdependency management processes

4 Project Integration Management

5.9 Communication-related processes

8 Project Quality Management

5.10 Risk-related processes

10 Project Communications
Management

11 Project Risk Management

6.2.4 Configuration status
accounting

5.9 Communication-related processes

10 Project Communications
Management

6.2.5 Configuration evaluation

5.3 Interdependency management processes

8 Project Quality Management

5.10 Risk-related processes

11 Project Risk Management

6.2.6 Relepse management and
delivgry

5.9 Communication-related processes

10 Project Communications
Management

6.3 Quality Assurance Process
6.3.1 Procgss implementation

5.3 Interdependency management processes

4 Project Integration.Managenent

5.5 Time-related processes

6 Project Time Management

5.8 Personnel-related processes

8 Project Quality*Management

5.9 Communication-related processes

9 Project Human Resource
Management

10 Project Communications
Management

6.3.2 Prodlct assurance

5.3 Interdependency management processes

—

8. Project Quality Managemer]

6.3.3 Procgss assurance

5.3 Interdependency management processes

—

8 Project Quality Managemer]

5.8 Personnel-related processes

9 Project Human Resource
Management

5.9 Communication-related processes

10 Project Communications
Management

5.11 Purchasing-related procésses

6.3.4 Assurance of quality systems

5.3 Interdependency managément processes

—

8 Project Quality Managemer

6.4 Verificatipn Process
6.4.1 Procgss implementation

5.3 Interdependency /mahagement processes

4 Project Integration Managenent

5.5 Time-related processes

6 Project Time Management

5.8 Personnel-related processes

8 Project Quality Managemerijt

5.9 Communication-related processes

9 Project Human Resource
Management

5.10 Riskxrelated processes

10 Project Communications
Management

11 Project Risk Management

6.4.2 Veriflcation

5.3 Interdependency management processes

4 Project Integration Manageinent

5.8 Personnel-related processes

—

8 Project Quality Managemer]

5.9 Communication-related processes

9 Project Human Resource
Management

5.10 Risk-related processes

10 Project Communications
Management

5.11 Purchasing-related processes

11 Project Risk Management

12 Project Procurement Management

6.5 Validatioh Process
6.5.1 Procgss.implementation

5.3 Interdependency management processes

5.5 Time-related processes

4 Project Integration Manageinent

6 Project Time Management

5.8 Personnel-related processes

8 Project Quality Management

5.9 Communication-related processes

9 Project Human Resource
Management

10 Project Communications
Management

6.5.2 Validation

5.3 Interdependency management processes

4 Project Integration Management

5.9 Communication-related processes

8 Project Quality Management

5.10 Risk-related processes

10 Project Communications
Management

11 Project Risk Management
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6.6 Joint Review Process
6.6.1 Process implementation

5.3 Interdependency management processes

4 Project Integration Management

5.8 Personnel-related processes

9 Project Human Resource
Management

5.9 Communication-related processes

10 Project Communications
Management

6.6.2 Project management reviews

5.3 Interdependency management processes

4 Project Integration Management

5.5 Time-related processes

6 Project Time Management

5.9 Communication-related processes

8 Project Quality Management

5.10 Risk-related processes

10 Project Communicationg
Management

11 Project Risk Managément

6.6.3 Technical reviews

5.3 Interdependency management processes

4 Project Integration'Management

5.5 Time-related processes

6 Project Timé Managemeht

5.9 Communication-related processes

8 Project Quality Managenpent

10 Project.Communicationps
Management

6.7 Audit Process
6.7.1 Process implementation

5.3 Interdependency management processes

4 Project Integration Management

5.4 Scope-related processes

5 Project Scope Management

5.5 Time-related processes

6 Project Time Managemeht

5.8 Personnel-related processes

8 Project Quality Managenpent

5.9 Communication-related processes

9 Project Human Resource
Management

10 Project Communicationp
Management

6.7.2 Aldit

5.3 Interdependency management processes

4 Project Integration Mana|

5.5 Time-related processes

6 Project Time Managemeht

5.6 Cost-related processes

7 Project Cost Management

8 Project Quality Managenpent

6.8 Problgm Resolution Process
6.8.1 Process implementation

5.9 Communication-related processes

8 Project Quality Managenpent

10 Project Communicationps
Management

6.8.2 Plloblem resolution

5.9'Communication-related processes

8 Project Quality Managenpent

10 Project Communicationps
Management

7.1 Management Process
7.1.1 Inftiation and scope déefinition

5.3 Interdependency management processes

4 Project Integration Manapement

5.4 Scope-related processes

5 Project Scope Management

5.8 Personnel-related processes

6 Project Time Managemeht

5.9 Communication-related processes

7 Project Cost Management

5.10 Risk-related processes

8 Project Quality Managenpent

5.11 Purchasing-related processes

9 Project Human Resourcq
Management

10 Project Communicationps

WVialiagelmerit

11 Project Risk Management

12 Project Procurement Management

7.1.2 Planning

5.3 Interdependency management processes

4 Project Integration Management

5.4 Scope-related processes

5 Project Scope Management

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.7 Resource-related processes

8 Project Quality Management

5.8 Personnel-related processes

9 Project Human Resource
Management

5.9 Communication-related processes

10 Project Communications
Management

5.10 Risk-related processes

11 Project Risk Management

5.11 Purchasing-related processes

12 Project Procurement Management
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7.1.3 Execution and control

5.3 Interdependency management processes

4 Project Integration Management

5.4 Scope-related processes

5 Project Scope Management

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost Management

5.7 Resource-related processes

8 Project Quality Management

5.9 Communication-related processes

9 Project Human Resource
Management

5.10 Risk-related processes

10 Project Communications
Management

5.11 Purchasing-related processes

11 Project Risk Management

12 Project Procurement Management

7.1.4 Revig¢w and evaluation

5.3 Interdependency management processes

4 Project Integration Mapagement

5.4 Scope-related processes

5 Project Scope Marnagemen

5.5 Time-related processes

6 Project Time Management

5.6 Cost-related processes

7 Project Cost-Management

5.7 Resource-related processes

—

8 Project Quality Managemer]

5.9 Communication-related processes

10 Projeet-€ommunications
Management

5.10 Risk-related processes

11 Project Risk Management

5.11 Purchasing-related processes

12 Project Procurement Management

7.1.5 Closlire

5.3 Interdependency management processes

5 Project Scope Managemen

10 Project Communications
Management

12 Project Procurement Management

7.2 Infrastrugture Process
7.2.1 Procgss implementation

5.3 Interdependency managefment processes

4 Project Integration Managenent

5.7 Resource-related processes

8 Project Quality Management

5.8 Personnel-related processes

9 Project Human Resource
Management

5.9 Communication“related processes

10 Project Communications
Management

7.2.2 Establishment of the
infrasfructure

5.3 Interdepend€ncy management processes

4 Project Integration Managemnent

5.5 Time-related processes

8 Project Quality Managemerit

5.6 Cost-related processes

9 Project Human Resource
Management

5.7 Resource-related processes

5.8 Personnel-related processes

5.9 Communication-related processes

10 Project Communications
Management

7.2.3 Maintenance of the
infrasfructure

5.3 Interdependency management processes

4 Project Integration Management

5.7 Resource-related processes

9 Project Human Resource
Management

5.9 Communication-related processes

10 Project Communications
Management

7.3 Improverpent Process
7.3.1 Process €stablishment

5.3 Interdependency management processes

4 Project Integration Managenent

5.4 Scope-related processes

10 Project Communications
Management

5.9 Communication-related processes

5.10 Risk-related processes

11 Project Risk Management

7.3.2 Process assessment

5.3 Interdependency management processes

4 Project Integration Management

5.4 Scope-related processes

10 Project Communications
Management

5.9 Communication-related processes

5.10 Risk-related processes

11 Project Risk Management
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