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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 organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
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Introduction

Software engineering environments, or “SEESs” refer to a collection of services, partially or fully automated by
software tools, that are used to support the execution of human activities in systems and software engineering.

These activities are usually carried out within a software or system development/maintenance project, and
cover such areas as the specification, development, re-engineering or maintenance of systems.

ISO/IELC 12207 describes in a comprehensive manner all of the processes, activities and thks performed
during the software life cycle.

The tefm “Software Engineering Environment” may cover several situations; from_the mere juxtaposition of a
few togls running on the same operating system, to the fully integrated environment, able to handle, monitor,
and even control all the data, processes, and activities in the systems and software engineeripg life cycle. A
SEE pflovides support to human activities through a series of services that describe the capabilities of the
environment. The software process supported by a SEE becomes an assisted or automated soffware process.
This International Standard describes SEE services and relates themto ISO/IEC 12207:2008 in a manner
applicgble to a range of organizations. In defining a life cycle process) for an organization, the| user needs to
find th¢ appropriate level of automation provided by a software engineering environment. Thi$ may result in
establishing a new SEE or improving an existing one.

Through the automation of activities, either partially or fully; the SEE provides benefits to gn organization
through reduced cost (higher productivity), improved management and from the higher prodiict quality that
can regult. For example, the automation of repetitive activities such as the execution of test cas¢s provides not
only prpductivity gains, but can also help to ensure-completeness and consistency in the testing| activities

This International Standard defines the SEE services conceptually in a reference model that gan be adapted
to any BEEs to automate one or more software and system engineering activities.

For a pser interested in a specific process, this International Standard describes the relatiohship between
given dystems and software engineering processes, the software engineering services, and the|corresponding
exemplary software engineering\tools.

The syite of SEE services described supports the process definitions in ISO/IEC 12207. Theg purpose is to
define p set of SEE Serviees that are compatible with ISO/IEC 12207:2008, and that can be uged either as a
generd|l reference, onto define an automated software and system process.

© ISO/IEC 2013 — All rights reserved vii
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Systems and software engineering — Software Engineering
Environment Services

1

This I
system

The se
develo
organiz
framew

A refer
been p
origina
which

publicq
baselin

SEE 9
Interna
versior

2 Terms and definitions

For the

2.1
life cy(¢
framew
mainte
require

[ISO/IE

S¢epe

ternational Standard provides a description of SEE services that supports all. ©f, the
life cycle processes defined in ISO/IEC 12207.

rvices are intended as a complete set and can be used in any systemsZand softwa
bment or support organization where there is a need to select one or"more SEE sen
ation may or may not have systems and software projects that, Use the ISO/IEC 1
ork.

ence model for SEE Services is provided within this International Standard. This refere
roduced starting from References [8] and [9]. This International Standard was produced
ly published by the Software engineering Institute (Carnegie Mellon University, USA), NI
finally resulted in a joint effort from ECMA and NIST indicating a broad consensus
tion. In addition to this background process, structuré’from ISO/IEC 12207:2008 has b
e.

ervices for System Engineering and Software Reuse have been added to the re¢

tional Standard. The list of changes between the previous version (ISO/IEC 15940:]
is given in Annex F.

purposes of this document, the following terms and definitions apply.

tle model

ork containing.‘the processes, activities and tasks involved in the development
ments to.the termination of its use

C32207:2008]

software and

e engineering
ices. Such an
2207 process

hce model has
using material
ST and ECMA,
at the time of
een used as a

bvision of this
P006) and this

operation and

nance of a/software and system product, spanning the life of the system from the definition of its

2.2
CASE

computer-aided software engineering
use of computers to aid in the software engineering process

[ISO/IEC/IEEE 24765:2010]

23

CASE tool
software product that can assist software and system engineers by providing automated support for software
and system engineering life-cycle activities as defined in ISO/IEC 12207:2008

[ISO/IEC 14102:2008]
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24
organization
group of people and facilities with an arrangement of responsibilities, authorities and relationships

[1ISO 9000:2005]
25
work product

any artefact produced by a process

NOTE This may include files, documents, part of the product, services, processes, specifications, and invoices.

[ISO/IEC/IEEHZ24765:20T0]

2.6
systems engiheering
interdisciplinary approach governing the total technical and managerial effort required to.transform g set of
customer needs, expectations, and constraints into a solution and to support that solutior throughout it life

NOTE Thig may include the definition of technical performance measures; the integration) of engineering spgcialties
toward the estgblishment of an architecture; and the definition of supporting lifecycle processes that balan¢e cost,
performance angl schedule objectives

[ISO/IEC/IEEH 24765:2010]

27
software engiheering environment
SEE
provides autorpated system context services and software specific services for the engineering of spftware
systems and r¢lated domains (e.g., project management, pfocess management, etc.)

NOTE It in¢ludes the platform, system software, utilities,;and CASE tools installed.
2.8
SEE Service

consists in ong or more service operations.to)support life cycle activities for the SEE
NOTE A SIEE Service supplier providés a SEE Service for a SEE Service acquirer.

29
automated or|assisted systems or software process
systems or soffware process:that is performed either fully or partially supported by CASE tools

210
actor
organization of CASE tool that supplies and/or acquires SEE Services

2.1
operation
action needed to perform an Activity

NOTE One or more operations are necessary to execute an Activity. An operation may consist of other operations.

212
SEE Service acquirer
actor that acquires a SEE Service

213

SEE Service supplier
actor that supplies a SEE Service

2 © ISO/IEC 2013 — All rights reserved
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3 Abbreviated terms

CASE — Computer Aided Software Engineering

SEE -

Software Engineering Environment.

4 Reference Model for SEE services

4.1 Categories of SEE services

This International Standard provides a reference model for SEE services. As a refereng

Intern

ional Standard uses a set of conceptual descriptions to describe each service~used

enginepring environment. The “conceptual description” indicates that the description |is” fro
viewpaint, and does not deal with any specific implementation. The description is therefore ge
not asgume any specific application domain, life cycle model, or tool in a project. I@this way, th
Standgrd can be applied to any defined organizational environment.

An ac
Theref
standa
broad

catego

- q

4.2 Sf

Each s

ual environment is one that is built from a reference model cohtaining conceptus
bre, an actual description of a specific environment would reflect\aparticular activity wi
rds. The services described in this International Standard are gfouped into eight catego
functional activities within a typical systems and software) engineering organizati
fies are:

boftware engineering services (e.g., Software Modellingy);
bystems engineering services (e.g., System Modelling);

bystems engineering techniques services (e.g.Value analysis);

Technical management services (e.g., Reuse; Configuration management);

Project management services (e.g., Estimation, Project monitoring);
Process management services (e.g., Process Monitoring, Process improvement);
BEE Support services (e.g., Publishing, Policy enforcement);

bEE infrastructure services (€.g., Repository, Communication, Operating System service

ructure of service description
ervice is defined.under two headings:

bervice Concept, to provide a description of the service in terms that are not relate
mplemeéntation;

bervice Operations, to list those operations that may be included in a service. These lists

e model, this
in a software
m a reference
heral and does
s International

| descriptions.
h its tools and
fies that reflect
bn. The eight

>).

| to a specific

of operational

apabilities represent, in most cases, primary services only and are not intended to be co

plete.

Exemplary automated supports for each SEE Services are listed in Annex A, it includes lists of corresponding
service operations to help readers understand SEE.

4.3 Reference model

SEE services can be identified within a Reference model. This section presents those concepts that are part
of this reference model (see Fig.1 SEE Reference Model described in UML). The reference model is made of
the following concepts:

- Software and system engineering Environment (model itself);
- SEE Service;

- SEE Service Operation;

© ISO/IEC 2013 — All rights reserved
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- CASE Tool;

- Actor;

- Activity;

- Organization.

While engineering software and systems and in related domains (e.g. project management), a life cycle
Activity is achieved by one or more Operations. SEE Service operations satisfy target life cycle activities.
Actor provides and/or consumes SEE Service.

' SO=-9000-Organizatiom—T—

SEE Service supplier

— > Actor ]
O/IEC 14102::CASE tool ——

SEE Service acquirer |

15

SEE Service

*

Service operation _

V V.

* *

SO/IEC 12207::Activity K >———  Operation{ ) K >——

*

NOTE Actor itgelf can be acquirer and/or supplier of a SEE service that is provided by an association off Actors.
SEE Service cpn not exist alone without Actor.

NOTE brief usages of UML notation are described here for readers benefit

4 © ISO/IEC 2013 — All rights reserved


mailto:p@rovided
https://iecnorm.com/api/?name=fe4d603a9d373b05f25fc8af9e56d485

ISO/IEC 15940:2013(E)

class: A class is drawn as a solid-outline rectangle
with a class name. A class name proceeding
package names separated by double colons (::)
indicate a class defined in another package

association class: An association that also has class
properties (or a class that has association properties)
shown as a class symbol (rectangle) attached by a
dashed line to an association path

association: Binary associations are shown as lines

connecting two class symbols

rolename

%

inherifance: A subclass  inherits
superclass, ("is a" relationship)lt is repr|
image with a line starting at the-subcla
in a white arrow at the superclass

aggregation: A superclass(instance "us
instance (or more than. one)lt is reprsg
images with a line starting at the sup
white diamond and_ending in the subclg

from the
bsented in the
5s and ending

ps a" subclass
sented in the
prclass with a
SS

rolename: A_name string near the epd of the line

indicates theZrole played by the clag
specified

navigability: An arrow may be attached
the)line to indicate that navigation
toward the classifier attached to the a
one-way navigability is shown
navigability is suppressed (no-way navi
in practice)

* multiplicity: specifies the number of ta
that may be associated with a single s¢
across the given Association. A single S
the unlimited nonnegative integer ran

s attached, if

to the end of
is supported
row. Normally
nd two-way
gability is rare

Fget instances
urce instance
tar **’ denotes
ge multiplicity

that means many

5 S¢

51 0
The se

Figure 1 — SEE Reference Model described in UML

pftware engineering services

verview.

rvices’in this section support activities related to software life cycle specific services| The following

servic

s are defined and grouped in this section:

*  Software requirements engineering services;

*

*

Software reverse engineering service;
Software re-engineering service;
Software prototyping service;

Software design service;

*  Software modelling service;

Software simulation service;

*  Software component based software generation service;

© ISO/IEC 2013 — All rights reserved
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Software source code generation service;
Software compilation service;

Software debugging service;

* Software static/dynamic analysis service;

Software testing services;

*  Software verification service;

Software integration services;

* Software domain engineering service (Software reuse);

* Software rguse asset management service (Software reuse);

* Software rduse program management service (Software reuse).

5.2 Softwar

5.2.1 Service

This service pH

requirements engineering service

concept

ovides the ability to capture, represent, analyse, validate, and refine those system requir

that fulfil opergtional needs and are allocated to software components.

5.2.2 Service

This service pr
- Elicitan
- Structur
- Create,
- Group a
- Checkc
- Allocate

- Conducf
project ,

- Validate

operations

pvides the ability to:

 capture software and business requirements;

b the software requirements;

modify, browse, and present software requirements;
hd prioritise software requirements;

bnsistency of software reguitements;

software requirements for each software component;

impact analysis (for the addition, subtraction, or modification in a requirement agai
value, resources,and timeline;

and baselihe-the document specs based on stakeholders and developers.

5.3 SoftwarT reverse engineering service

bments

st the

5.3.1 Service

concept

This service provides the ability to capture design information from source or object code, and produce
structure charts, call graphs, and other design documentation to provide new functionality or support a new

environment.

5.3.2 Service
This service pr
- Generat

- Generat

operations
ovides the ability to:
e design from source code;

e source program from object code;
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- Generating design metrics (complexity metrics etc) (so that they can be considered for decision for
reengineering or rewrite);

dentifying unused code so that it can be removed if necessary.

5.4 Software re-engineering service

5.4.1 Service concept

This service provides the ability to take a new or a modified set of software requirements and the existing

design

as input and produce a new or modified design.

5.4.2 ¢
This s¢
-
-

5.5 S

5.5.1 §

This s¢
interfad

5.5.2 ¢
This se
-
-
-
-

Translate from one notation or language into another;

Bervice operations
rvice provides the ability to:
Revise or restructure existing design, components and/or code;

Perform impact analysis of new design on existing software components;

Check that the new set of requirements is consistent with the existing system;
Determine the impact of the altered design on the existing set\0f‘components;
Creating reusable modules from existing code;

Creating wrappers for existing modules.

bftware prototyping service

Bervice concept

prvice provides the ability to enable ‘the production of a software system that reprod
e and emulates the functionality<and behaviour of the final system to be built.

Bervice operations

rvice provides the ability to:

Build a prototype_ffom requirements;
Develop reusable or throw away prototype;
Document-the findings from prototype;

Develop. sample prototype of reports required;

nvoke software modelling service if necessary and available;

- Produce a user interface from requirements;

- Execute a prototype : Also include capture user feedback on prototype;

- Conduct simulations if necessary and available.

5.6 Software modelling service

5.6.1 Service concept

uces the user

This service provides the ability to model requirements and/or design in order to determine the effectiveness
of alternative designs with respect to such attributes as user interface characteristics or execution flow.
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5.6.2 Service operations
This service provides the ability to:
- Build a software model (graphical, logical, mathematical, formal, etc.) from requirements;

- Validate a software model; it can be based on completeness and correctness with respect
requirements;

- Map and/or transform one software model into another;

- Analyse a software model.

to the

5.7.1 Service|concept

This service provides the ability to validate a software model by simulation in order \fo)determ
effectiveness pf alternative designs with respect to such attributes as user interface’ycharacteris
execution flow

5.7.2 Service|operations

This service provides the ability to:
- Build a gimulation model by invoking the software modelling servicelif necessary and available;
- Execute|a software model;

- Capture|simulation results of software models.

5.8 Software design service

5.8.1 Service|concept

This service provides the ability to capture, représent, create, analyse, and refine the design attributeg
software components of a system or subsystem. The outcome of the software design service inclug
definition of th¢ software components and.sub-components.

5.8.2 Service|operations
This service provides the ability-to:
- Translate requirementsiinto architecture and design elements;
- Create gnd modify'software architecture and design representation;

- Validate|architecture and design artefacts to requirements;

ne the
tics or

of the
es the

- Producd structure charts, graphs, screens or other design information from a design representati

- Structure design specifications;
- Architecture and design documentation;

- Evaluate architecture and design representations.

5.9 Software component based software generation service

5.9.1 Service concept

This service provides the ability to produce automatically and semi-automatically software components using

existing components or component templates.

8 © ISO/IEC 2013 — All rights
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5.9.2 Service operations

This se

rvice provides the ability to:

- Generate a parser from a syntactic language description;

- Generate a script for the composition and interconnection of software components;

- Generate a rule-based system from a set of rules;

- Generate a user interface component for a software system.

5.10 Software source code generation service

5.10.1
This se

5.10.2
This se

Service concept

rvice provides the ability to generate modules from design specifications.

Service operations

rvice provides the ability to:

- (Generate modules from design specifications;

nvoke the software static/dynamic analysis service and work-through source code;

- IProvide for traceability to design specifications.

5.11 $oftware compilation service

5.11.1

This se
softwa
execut

5.11.2
This se

Service concept

rvice provides the ability to support the translation (e.g., build, compile or interpretation
e components written in various progtamming languages. The principal outputs from t
hble programs supporting the implementation of some target system.

Service operations

rvice provides the ability to:

Find code and inheritance dependencies among a set of software components;
Pre-process source-code to produce modified source code;

\pply macroexpansions to source code;

Translate a)source program into some target object code language;

rgss-reference data, compilation speeds, CPU usage, etc.;

and linking of
his service are

Produce report on the translation; this may include source listings of various compléxity, including

- Link the object code into executable images. When intended for use on a remote target, link code into
loadable/bootable images;

Update the compiled system incrementally to reflect new changes.

5.12 Software debugging service

5.12.1

Service concept

This service provides the ability to locate and repair source code errors in individual software components by
controlled or monitored execution of the code to track down errors and replace code.
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5.12.2 Service operations

This service provides the ability to:

5.13 Softwaye static/dynamic analysis service

5.13.1 Servige concept

Instrument source programs by inserting breakpoints, instruction traps, printing out data values, and
modifying source text;

Execute programs incrementally;
Monitor and save execution output;
Log and measure debugging results;

Analyse properties of programs and their current data values.

This service provides for the static analysis, or source code analysis, of software components in drder to
determine exdcution structure within the component and for the dynamic analysis, or code in expcution

analysis, in order to determine execution behaviour characteristics.

5.13.2 Servige operations

This service provides the ability to:

5.14 Software testing service

5.14.1 Servige concept

Collect faw statistics from a software module and/or component;

Compute complexity measures from a software module andfor component;
Produced and graphically represent cross reference lists;

Collect faw statistics from a software module and/er.component in execution;
Producd and graphically represent characteristics of the execution behaviour;

Producd findings according predefined template or rules.

This service provides test software systems at the levels of individual software components (unit testing), on
collections of software components (integration testing), and on complete software systems (system tegting).

5.14.2 Servide operations

This service provides the ability to:

10

Develop est stratedgy . 10p dowrn Or Dottorm up Integraton testing, DiaCk DOX and White DOX 1esling,

Estimate the testing required based on various defect models like error injection models etc and
accordingly to testing plan;

Develop test cases from requirements (e.g. from use cases);
Determine test coverage of the code;
Develop stubs for unit testing;

Develop test data using test data generation tools for unit testing, integration testing and regression
testing with consideration of boundary values, high volume or representative data;

Keep track of defects found during the testing; Categorize defects based on priority, severity, module
etc. Develop defect statistics reports for project management and status tracking;
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- Generate test cases;

- Analyse source programs and generate reports;

- Enable traceability to requirements;

- Perform appropriate types of testing (e.g., functional, operational, security, performance etc.);

- Perform non-regression testing of required previous test cases on the object under test;

- Simulate the overall working environment and perform system load testing;

- Compare test results with expected results.

5.15 |

5.15.1
This s
require
5.15.2
This s¢

5.16 |

5.16.1

This se
the fina

5.16.2
This se
-
-
-

Software verification service

Service concept

brvice provides the ability to confirm by examination and provision of evidence tha
ments have been fulfilled.

Service operations

rvice provides the ability to:

Analyse specifications for consistency;

Review and inspect source component (either source programming language or design |3
dentify errors (between specifications and verified ébject);

Produce summary report.

Boftware integration service

Service concept

rvice provides the ability to support the integration of software modules and/or compone
| integrated software systeni:

Service operations

rvice provides the;ability to:
Prepare software modules and/or components to be integrated;
Mlanage. module and/or component repository and libraries;

ntegrate modules and/or components according to a predefined architecture and model;

the specified

nguage);

nts to make up

Nonitor intearation and nroduce-a status renaort
g g g

5.17 Software domain engineering service (Software reuse)

5.17.1

Service concept

This service provides the ability to develop and maintain domain models, domain architectures and domain
assets.

5.17.2

Service operations

This service provides the ability to:

- Create and execute a domain engineering plan;

© ISO/IEC 2013 — All rights reserved
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- Select the form(s) of representation to be used for domain architecture and model;
- Define the boundaries of the domain and the relationships between domains;

- ldentify the needs of stakeholders;

- Construct a vocabulary;

- Classify and document the domain models and architecture;

- Evaluate the domain models, domain vocabulary, and domain architecture;

- Conduct domain analysis and domain asset review;

- Develop and document an domain asset specification;

- Analyse|the impact on the changes of domain asset.

5.18 Softwaye reuse asset management service (Software reuse)

5.18.1 Servige concept

This service provides the ability to manage the life of reusable assets from conception‘to retirement.

5.18.2 Servide operations
This service provides the ability to:
- Create gnd review an asset management plan;
- Implemgnt and maintain an asset storage and retrieval mechanism;
- Develop, document, and maintain a classification scheme;
- Conducf review of the asset storage and retrieval mechanism;
- Evaluatg the asset based on the asset acceptance criteria;
- Classify|asset in accordance with the reusg classification scheme;
- Perform|configuration management. forthe asset;
- Track edch reuse of the asset;
- Forward| the change, modification, request, and problem reports on asset;
- Monitor pnd record asset status reports;

- Retire agsets from the asset storage.

5.19 Software réeuse program management service (Software reuse)

5.19.1 Service concept

This service provides the ability to plan, establish, manage, control and monitor an organization’s reuse
program.

5.19.2 Service operations

This service provides the ability to:
- Establish organization’s reuse strategy including reuse goals, purposes, objectives, and scope;
- Name a reuse sponsor;
- ldentify the reuse program participants and assign their roles;

- ldentify and document the domains where reuse opportunities arise;
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- Evaluate the domains to be reused;

- Conduct reviews in accordance with the software review process;

- Assess the organization’s reuse capabilities;

- Assess each domain to determine the reuse potential;

- Create, document, maintain the reuse program implementation plan;
- Review and evaluate the reuse plan;

- Monitor the status of the reuse progress;

- Record and resolve the problems and non-conformances to the reuse plan;

ssess reuse program periodically;

- Report the reuse steering function about assessment results and lessons learnedr

6 Systems engineering services

6.1 Oyerview

The segrvices in this section support activities related to the system.fife cycle specific services| The following
servicgs are defined and grouped in this section:

- Pystem solution orientation service;

- Pystem Operational scenarios service;

- Pystem Requirements engineering service;
- Pystem modelling service;

- $ystem Architectural Design service;

- Pystem Re-engineering service;

- Pystem Simulation service;

- $ystem Integration serviceés;

- Pystem Testing services;

- Pystem Test synthesis & report service;

- Pystem Worksproduct verification service.

6.2 System solution orientation service

6.2.1 Serviceconcept

This service provides the ability to identify the orientations is terms of technical solutions, indicating main
elements for each technical solution (performance (critical requirements), costs estimation and schedule).
Inputs are high-level business or operational concepts identified from operational domain & needs analysis
and/or market analysis. Other inputs may come from research results.

6.2.2 Service operations
This service provides the ability to:
- Elicit and analyse high level operational environment and needs;

- Analyse technology trends (including standards), their maturity levels (Technology Readiness Levels -
TRLs) and potential technology migration stakes and planning;
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Analyse

of effort

Analyse

necessary and possible operational performance (critical requirements);

Estimate costs and identify associated key requirements;

schedule and main milestones;

Maintain the related data.

6.3 System Operational scenarios service

Evaluate the requirements whether build versus buy versus harvest options based on evaluation criteria
, cost etc.;

6.3.1 Service|concept

This service provides the ability to confirm by generation and usage of operational scenatios tihat the
operational nieds have been taken into account for constructing, using, maintaining and~disposal| of the
product/systen.

6.3.2 Service|operations

This service provides the ability to:

- Develop, refine, review, analyse and maintain the operational scenaries’(e.g. by involving opefational
stakeholders);

- Validate|the product/system against operational scenarios (e.g<by describing a sequence of evepts that
includeg| the interaction among its product/components).

6.4 System modelling service

6.4.1 Service|concept

This service provides the ability to model operational needs and system architectures in order to $upport
system analysis, and determine the effectivenessiof alternative architectures with respect to constraints

6.4.2 Service|operations

This service provides the ability to:

- Structure the system model)according to abstraction levels, each one being dedicated to a pdrticular
concern|(e.g. operationalmodel, system services model, architectural model etc.), or level of detail;

- Producg models, according to the model structure, dedicated to each abstraction level, with| model
elementp dedicated to the considered abstraction level (e.g. graphical, logical, mathematical,| formal
modelling language elements);

- Maintain| eonsistency with on assistance and early validation (i.e.: modelling assistants, model check);

consiste

14

Define mapping/refinement between models of different abstraction levels;

ncy maintenance;

Compare alternative architectural solutions;

Monitor the modelling activity.
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6.5 System architectural design service

6.5.1 Service concept

This service provides the ability to define the main critical viewpoints, to define the architecture drivers and to
find the best architectural compromise to support the analysis of operational needs and architecture models.

6.5.2 Service operations
This service provides the ability to:

- Define architectural viewpoints (i.e. efficiency of functions/architectural components allocation, interface
omplexity, critical functional chains etc )

- Identify architecture drivers (i.e. flexibility against operational or technical evolutions, eosf, legacy reuse,
logistics etc.);

- Analyse models according to viewpoints (e.g. based on safety viewpoints);

- Mpply architecting rules (e.g. based on rules engine, architectural patterns)v

6.6 System Requirements engineering service

6.6.1 $ervice concept

This sgrvice provides the ability to capture, represent, analyse{ validate, and refine those system requirements
that fulfil operational needs and allocated to components.

6.6.2 $ervice operations
This sgrvice provides the ability to:
- [licit and capture requirements;
- Check Testability of requirements;
- $tructure the requirements;
- Create, modify, browse, and.present requirements;
- Group and prioritise reguirements;
- Check consistency of requirements with architecture models;

- Allocate requiremeénts for each component;

- Conduct jmpact analysis for the addition, subtraction, or modification in a requirement against the
roject,;

- stimate efforts, resources, and timeline;

Check the traceability of all requirements.

6.7 System Re-engineering service

6.7.1 Service concept

This service provides the ability to take a new or a modified set of requirements and the existing architecture
and design as input and produce a new or modified architecture/ design/ requirements.

6.7.2 Service operations

This service provides the ability to:
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Perform

Revise or restructure existing system/ component;

impact analysis of new design on existing components;

Translate from one notation or language into another;
Check that the new set of requirements is consistent with the existing system;

Determine the impact of the altered design on the existing set of components.

6.8 System Simulation service

6.8.1 Service

This service
effectiveness
execution flow

6.8.2 Service
This service pr
Build a s

Execute]

Capture

NOTE It can b
for quantitative

6.9 System

6.9.1 Service

This service p
the final integr

6.9.2 Service
This service pH

Prepare

Manage

Manage

concent
GORGePt

rovides the ability to validate architectures by models simulation in order to determ
pf alternative architectures with respect to such attributes as user interface characteri

operations

pvides the ability to:

imulation model by invoking the modelling service if necessary and ‘available;
a model;

simulation results of models.

b qualitative (e.g. Human aspect for security case) and quantitative simulation (e.g. Mont|

).
ntegration service

concept

ovides the ability to support the,integration of system elements and/or components to m
ted system

operations

pvides the ability to:

system elements and/or components to be integrated;
system elements and/or component;

externaltand internal interfaces of the system elements and/or component;

Integrat

system elements and/or components according to a predefined architecture and model

ne the
5tics or

b Carlo

ake up

Monitor

6.10

imntegraton and proauce a status report.

System testing service

6.10.1 Service concept

This service provides test at the system and/or system element level. The service is for the purpose of testing
at system level of integrating the various software which have been developed and tested separately.

6.10.2 Service operations

This service provides the ability to:

Plan the

16

system level testing;
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6.11.1

This sgrvice provides the ability to synthesise systenr'test and to report the results.

6.11.2

This sgrvice provides the ability to:

6.12

6.12.1

ISO/IEC 15940:2013(E)

Enable traceability to requirements at system level and map the system level requirements to different
software modules;

Generate test cases at system level;

Generate test cases and measurements steps to serve as inputs for value analysis and effectiveness
analysis (e.g. cost of operation of the whole system, elapsed time of operation of a business process,
resource usage of a business process etc.);

Perform appropriate types of testing (e.g., functional, operational, security, performance/ load,
interfaces etc.);

Perform regression testing of required previous test cases on the objects under test;

bimulate the overall working environment;
Compare test results with expected results;

Create and maintain defect management reports; identify the source of defects)to respective software
modules and assign responsibilities to the respective software developers, Retest after {he defects are
orrected;

Create and manage test data for system level and interfacing testing;
Senerate test data for high volume and representative data;

Manage test environment with necessary operating system, databases etc. as per requirgd versions.

System test synthesis & report service

Service concept

Service operations

Plan system tests;

Consolidate test scenarios.to provide a synthesis;

Analyse and synthesise'the system test data;

Define the expected test results;

[Pecide the adequacy of the test results to the purpose of the system test;

Report the-results;

Create/and maintain defect management reports; identify the source of defects to respé¢ctive software
modules and assign responsibilities to the respective software developers. Retest after {he defects are
corrected;

Conduct causal analysis of defects and remove root causes;

Coordinate with product vendors if defects were found in purchased components / products to fix the
defects or design work around.

System work product verification service

Service concept

This service provides the ability to confirm by examination and provision of evidence that the work product
specified requirements have been fulfilled.
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6.12.2 Service operations

This service provides the ability to:

Plan work product verification;

Define Work product verification criteria;

Check work product regarding verification criteria;

Analyse

models and specifications for consistency;

Review and inspect component;

Identify errors (between specifications and verified object);

Produce

7 System

7.1 Overview

The services
These service
the following s

summary report.

engineering techniques services

n this section fall into a category that includes both Engineering.'and Project Manag
5 relate to activities that are often shared by engineers and managers. This section de
Brvices:

Value amalysis service;

Trade-o
Effective

Technol

7.2 Value an

7.2.1 Service

This service p
cost and the
system/produg

7.2.2 Service

This service pH

Analyse
ensuring

f analysis service;
ness analysis service;

Dgy maturity analysis service.

alysis service

concept

ovides the ability to challenge the functionality and activities of the system/product aga
customer’s satisfaction, by assessing both the competitiveness and the profitability

—F

operations
pvides thedability to estimate the pertinence of the following viewpoints:

the functional aspect: formulation in terms of end-aims and not only in terms of so
that development of functionality is consistent with the economic constraints;

ement.
5cribes

inst its
of the

utions,

hin the

Analyse

the aconomical asnect-_svstaematically refaers to costs hoth thaose relatina to nroducts i
P —SY ¥ g ) g

same family and their functions and those that can be estimated for each new function or solution;

Analyse

key value items and chains all along the life cycle;

Measure the progress of value achievement all along the life cycle;

Challenge the multi-disciplinary aspect: team-work, people with different objectives and responsibilities.

7.3 Trade-off analysis

7.3.1 Service concept

This service provides the ability to assess competitive designs that permits them to be compared against the
technical specifications expressed in the system requirements and the performance, costs, time scales and

18
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risks expressed in the stakeholders needs. By evaluating the system characteristics achieved using different
candidate components in the system architecture, the trade-off decisions lead toward an optimised design..

7.3.2 Service operations
This service provides the ability to:

- Assess problem definition / solution alternative against technical specification;

Evaluate system characteristics;

Generate potential trade-off alternatives;

Justify the choice (e.g. utility measurement);

- [Register the trade-off decision criteria and related information.

7.4 Effectiveness analysis

7.4.1 $ervice concept

This sgrvice provides the ability to provide an assessment of how well a product associated with an alternative
logical| physical, or design solution is expected to perform or operate, given an anticipated usage scenario.

7.4.2 S$ervice operations

This sqgrvice provides the ability to:
- Assess the product against an usage scenario;
- onitor the effectiveness;

- [Register the usage scenario and the produgt-effectiveness.

A technology is ready Wwhen it can consistently provide the intended function and performance, in the
environmental conditions appropriate to the intended use, within broadly acceptable mass, olume, power,

7.5.2 $erviceoperations

This sgrviCe-provides the ability to:

- Define the maturity gap;

- Recommend investment decisions;

Register the assessment.
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8 Technical management services

8.1 Overview

The services in this section fall into a category that includes both systems and software engineering and
Project Management. These services relate to activities that are often shared by engineers and managers.
This section describes the following services:

- Configuration management service;

- Change
- SEERe

management service;

pository management service;

- Reusen

- Measurg

hanagement service;

ment and analysis service;

- Quality @ssurance service;

- Audit se
- Traceab
- Documse

- Review

8.2 Configu

8.2.1 Service

This service provides facilities for the identification, documentation, and control of the functional and p

characteristics
components, 3

8.2.2 Service
This service pn

- Provide

rvice;
lity service;
ntation service;

service support.

ration management service
concept

of configuration items to ensure traceability, management of interrelationships between
nd reproducibility of a project’s end products

operations
pvides the ability to:

unique identification of each configuration item;

- Enable
- Define
- Invoke

- Provide

8.3 Change

8.3.1 Service

ccess control for every element;
nfiguration items‘in a system;
hange management;

election.support for configuration items of a specified version.

hysical
System

concept

This service provides facilities for the creation and control of change requests, change orders, and provides
an audit trail of changes to product components. It records all decisions, task assignments, product changes,
and other activities related to these items

8.3.2 Service

This service pr

operations

ovides the ability to:

- Create a change request in response to a reported error, omission, or required update;

- Support

20

the analysis of the impact of the proposed change;
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- Classify, and retain a historical record of a change request;
- Create, evaluate, and track a change order based on a change request;

- Permit communication channels within the stakeholders.

8.4 SEE repository management service

8.4.1 Service concept

This service provides the ability to create, access, and modify information objects (i.e. requirements
specifications, test cases, simulation cases, diagrams, etc.) in the SEE repository management and recording
the relgtfonships between them

8.4.2 $ervice operations
This sgrvice provides the ability to:
- Create, access, and modify information objects;
- Create, access, and modify groups of information objects;
- Create, access, and modify relationships among information objeets;
- Manage access control;

- [Provide multi-user and collaborative working environments:

8.5 Repuse management service

8.5.1 $ervice concept

This sgrvice provides the facilities for the search, storage, classification, and inspection on tHe reuse of the
assets|related to software and system enginéering processes

8.5.2 $ervice operations
This sgrvice provides the ability to:
- $Ptore, acquire, or submit assets into repository;
- Catalogue, registef, and classify the asset;
- $earch or browse the asset repository;
- Examineorextract the asset;

- Registerthe extractor or submitter;

- Report the usage and limitation of an asset.

8.6 Measurement and analysis service

8.6.1 Service concept

This service provides facilities for the collection and organization of primitive data into meaningful information
to the end-users of the SEE

8.6.2 Service operations
This service provides the ability to:

- Allow definition of measures and measurement criteria;
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Support

Allow the definition of artefacts such as patterns and rules to support analysis;
Check consistency of measurement and analysis model if necessary;

Insert and delete data from data set;

Pick appropriate model for given data set;

Compare data set to the predictive model;

Compute general statistics on a data set;

different viewpoints for different stakeholders at repository level;

reliability

8.7 Quality assurance service

8.7.1 Service

This service provides facilities for the definition, tracking, and performance of quality assurance activit

the analysis of]

8.7.2 Service
This service pH
Establis

Define s

Analyse

8.8 Audit sefvice

8.8.1 Service

This service p
their results. T

8.8.2 Service
This service pn

Maintain

Support

, criticality or dependability for the software product.

concept
their results

operations

pvides the ability to:

n and maintain records of Quality Assurance activities;

pecific product and/or process items that are subject to Quality Assurance review;

Quality Assurance data for compliance with requirements.

concept

rovides facilities for the planning and performance of audits and the analysis and repo
ne audit may include envireohment, process, and project

operations
pvides the ability to:
a set of audit checklists and support user creation and customisation of checklists;

audijt-preparation and scheduling;

Capture an appropriate number of characteristics according to non-functional requirements, such as

es and

rting of

Provide

forretention of audit data;

Provide

for analysis of audit data (e.g., pass/fail, trend analysis).

8.9 Traceability service

8.9.1 Service

This service

concept

provides facilities for the ability to record the relationships between items

of the

component/system lifecycle process. This service is obtained through the repository subschema exploitation

22
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8.9.2 Service operations

This service provides the ability to:

- Create, update, and destroy relationships between two items;

- Query and report current status of relationships;

- Query relationship history;

- Trace requirements throughout stages of the life cycle process;

8.10

8.10.1

This s
analys

8.10.2

This sqgrvice provides the ability to:

8.1

8.11.1

This sgrvice provides facilities for various review activities in the software and system developm

8.11.2

Navigate relationships and items;

Generate cross references matrix.

Documentation service

Service concept

grvice provides facilities for the development, integration, configurationnmanagement 3
s of any media documentation (e.g. on-line, paper, and other relevant(media of documen

Service operations

\uthor documentation;

Allow linking context sensitive documentation;

Build online documentation into delivery package;
Manage and control documentation;

Produce any relevant media formats;

Flag dependent documentation items\due to changes;
Fnable document version management;

Review cycle management;

Fnable access control.

Review service-support

Servicé concept

nd traceability
tation)

ent life cycle

Service operations

This service provides the ability to:

Prepare documents for review;

Annotate comments, make refer and/or paste link related documents to the review documents;

Find and/or retrieve keywords from the documents and the SEE repository;

Report and catalogue review results.

© ISO/IEC 2013 — All rights reserved

23


https://iecnorm.com/api/?name=fe4d603a9d373b05f25fc8af9e56d485

ISO/IEC 15940:2013(E)

9 Project management services

9.1 Overview

The services in this section support the activities related to planning and executing a project. Following project
initiation, detailed planning of the project activities will be necessary, together with ongoing monitoring and
replanning of the project to ensure its continued progress. This section describes the following services:

- Project Strategy Service;
- Project Planning Service;

- Project Estimation Service;

- Project Risk management Service;

- Project monitoring and scheduling Service;
- Project Evdluation Service;

- Decision Management Service;

- Information|Management Service.

9.2 Project strategy service

9.2.1 Service|concept

This service gupports operations that permit handling of a set%ef ‘services according to a set of sprvices
constraints acgording to business objectives.

9.2.2 Service|operations
This service prpovides the ability to:
- Translate project objectives into key project services,
- Allow the selection of a set of services, (basic and optional);
- Allow add-on of project specific services;
- Allow agsignment of dependencies between the services;
- Estimateg the services perfermance criteria;
- Validate|the services.architecture;

- Registel the set of'services and related information.

9.3 Project ||>Ianning service

9.3.1 Service concept

This service supports operations that permit handling of data according to a set of project objectives relevant
to a project's constraints

9.3.2 Service operations

This service provides the ability to:
- Translate project objectives into key project events;
- Quantify inputs and outputs for work activities;

- Allow assignment of relationships (dependencies) between activities;
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9.4 Project estimation service

9.4.1

This sgrvice supports quantification, analysis, and prediction of project costs'and resource need

9.4.2 $ervice operations

This sgrvice provides the ability to:

9.5 Project risk management service

9.5.1

This sgrvice supports those planning and assessment activities that consider elements related
or failufe of a project

9.5.2 $ervice operations

This sgrvice provides-the ability to:

ISO/IEC 15940:2013(E)

Estimate event lead times;
Calculate start and finish dates;
Analyse critical paths;

Generate detailed event schedules;
Enable resource allocation;

Register assignment of work responsibilities to individuals or organizations;

Establish communication channels within the project team including the identification of the

communication medium, frequency and content;

Establish evaluation criteria.

$ervice concept

Create and modify cost, size, time and resource estimates;
[Maintain history of cost, size, time and resource estimates;
Senerate estimates for variable parameters su¢h.as workload mixes or for differing desig

Compare estimates against actual results.

$ervice concept

Perform.irade-off analyses based on differing parameters for resource allocation and sch

Evaluate risks due to cost, resource, schedule, and failure;

)

-

to the success

bduling data;

Eotimata coct and nrahalhilityg ~f foili e
StHHTtC-CoOStartpProvaomty O TanourC;

Manage risk mitigation;

Generate reports for various allocation strategies.

9.6 Project monitoring and scheduling service

9.6.1 Service concept

This service supports tracking of project progress including cost, schedule, and user requirements

© ISO/IEC 2013 — All rights reserved
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9.6.2 Service operations

This service provides the ability to:

Gather measurement data related to current status of a project and its constituent work activities;

Compare cost, size, time and resource estimates with actual results;

Read and display status of all project variables, and produce project data and summary information;

Track the evolution of user requirements.

9.7 Project evaluation service

9.7.1 Service|concept

This service s

measurement fata collection, and user acceptance criteria

9.7.2 Service|operations

This service provides the ability to:

Evaluate actual cost, size, time and resource data against tracking service data and project p

data;
Create Modify and Store user comments, recommendations, and errors;
Elicit usgr acceptance for each requirement against the projett product;

Collect measurement data to support trade-off analysis and impact analysis.

9.8 Decision management service

9.8.1 Service|concept

This service sdipports the analysis, selection, and specification of a decision making to desirable or op
project action.

9.8.2 Service|operations

This service prpovides the ability to:

26

Identify flecision categeri€s, prioritization scheme, responsible parties;
Identify the circumstances and need for a decision;

Allocate|respensibility and authority to decisions;

Select apd declare the decision-making strategy;

upports the analysis, evaluation, and decision making associated with the tracking $

ervice,

anning

fimized

Identify desired outcomes and success criteria;

Evaluate the balance of consequences of alternative decision;
Record, track, evaluate and report decision outcomes;

Maintain records of problems and opportunities and their disposition;

Distribute the information to the relevant stakeholders.
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9.9 Information management service

9.9.1 Service concept

This service supports the generations, collection, transformation, retrieval, dissemination and disposal of
information during or after the system life cycle.

9.9.2 Service operations

This service provides the ability to:

Define items of information that will be managed during the system life cycle;

archiving and

isposal of items of information;

- efine the rights, obligations, and commitments regarding the retention, transformation,|and access to
information items;

- Define content, semantics, formats and medium for the representationy retention, trapnsmission and
etrieval of information;

- eview stored information for integrity, validity, and availability for.replication or trangmission to an
Iternative medium;

- enerate or collect identified items of information;

- [Record the status of information items, e.g., versian description, record of distribution, security
lassification;

- Retrieve and distribute information in an appropriate form;
- rovide official documentation, e.g., certification, accreditation, license and assessment ratings;

- Pelect the media, location and protection of information in accordance with the specifigd storage and
etrieval periods, and with organizationpolicy, agreements and legislation.

life-cyde development processes as understood in ISO/IEC 12207 and individual process steps. This section

- rocess.definition service;

- rocess library service;

- Proeessnitiation-serviee:

- Process usage service;

- Process monitoring service;

- Process improvement support service;

- Process documentation service.
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10.2 Process definition service

10.2.1 Servic

e concept

This service supports the establishment of the organizational processes covering the software and system
engineering life cycle through adaptation and tailoring a set of higher order reference processes. This
adaptation includes the specifics of the organization’s policies, including its infrastructure technology,
methods, and procedures

10.2.2 Servic

e operations

This service provides the ability to:

Analyse

Instantig

Simulatg
policies.

10.3

10.3.1 Servige concept

This service 9
measurement,
complete life-g
can be version

10.3.2 Servic
This service pH
- Create,

Provide

10.4

10.4.1 Servic

This service s
requirements g

Process library service

Certify, Ineasure, and administer process.assets;

Processs initiation service

process requirements, including domain-specific analysis and application-specific analys
te, compose, decompose, tailor, and modularise process definitions;

, model, and validate process definitions against organization standards,. guidelin

and management of process assets (activities, tasks; etc.)Process assets may rang
ycle process definitions to individual process steps;‘Process assets may also be obje
ed

e operations
pvides the ability to:

Lipdate, and delete process assets;

access control to process asseéts if necessary.

e concept

upports the.assignment of a life cycle model, a set of processes and the SEE to m
nd constraints for a particular project

10.4.2 Servige operations

is;

ps and

upports reuse capabilities for processes, including creation, update, deletion, certifjcation,

e from
tts that

et the

This service provides the ability to:

Provide

28

Review project criteria and constraints and select life cycle model;
Define relationships and tailor processes and activities;

Define process roles and responsibilities;

process training, if necessary.
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10.5

10.5.1
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Process usage service

Service concept

This service supports guidance of users’ in the selection and control of process steps, navigational and help
facilities and the query of institutionalised processes for information on previous and subsequent actions

10.5.2

Service operations

This service provides the ability to:

10.6

10.6.1

This sgrvice supports the observation, detection, logging, and tracking of process activities (with

10.6.2

This sgrvice provides the ability to:

10.7

10.7.1

This service supports the assessment, measurement and modifications of the organization

specifi

10.7.2

This sgrvice provides the ability to:

Process help and guidance facility for project team members;

[JUETY and report on process utilisation and status,
bpecify, collect, and report on project process measures;

Allow interaction between process definition simulations and high-level representdtions
Mmanagement.

Process monitoring service

Service concept

Service operations

$et up monitoring conditions and criteria;
Dbserve the evolving enactment state of processes;
[Detect and log the occurrence of spegific process events;

Report the monitoring results.

Process improvement.support service
Service concept
processes; and project life cycles

Service operations

with SEE data

in projects)

al and project

Define effectiveness goals;

Identify measurements correlated to the goals;

Set threshold values for goal attainment;

Assess process capability;

Prepare assessment reports that compare the actual data with target or baseline data;

Provide data to schedule assessments.
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10.8 Process documentation service

10.8.1 Service concept

This service supports the services related to process documentation

10.8.2 Service operations
This service provides the ability to:
- ldentify the documentation requirements;

- Design and develop the documents;

- Producd and edit the document;
- Distribute the document;

- Maintair] those documents.

11 SEE support services

11.1 Overview
The services in this section comprise services that the rest of the services will require to become operafional.

They generally include those services associated with processing,) formatting, and disseminating fuman-
readable information and data. This section describes the following services:

- SEE Common Support Service;

- SEE Publishing Service;

- SEE Copperative work support service;

- SEE User Communication Support Service;
- SEE Administration Service;

- SEE Policy Enforcement Service;

- SEE Data/Information mining services;

- SEE Daja storage services;

- SEE Data/Information exchange service;

- SEE enabling support service.

11.2 SEE cgmimon support service

11.2.1 Service concept

This service provides the ability to create and manipulate text, graphics and image, audio and video objects
information within the SEE

11.2.2 Service operations

This service provides the ability to:
- Create, modify, edit and save text, formulas and spread sheets, graphics, images or figures;
- Import or export text, graphics or images in various file formats;

- Format and print text, graphics or images;
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- Create, capture, modify, store, playback and transmit audio & video objects;

- Transform audio and video objects into other formats.

11.3 SEE publishing service

11.3.1

Service concept

This service provides for creating, modifying, editing, and structuring of the objects that compose documents,

for stor

11.3.2 Service-operations

This s€

ing, printing, and sharing these documents

rvice provides the ability to:

- Create, modify and save document objects and documents;

11.4 3

11.4.1
This se

11.4.2
This se

- q

11.5 |

11.5.1

Create tables of contents, indices, bibliographies, and glossaries;
Format, build, preview, and print documents, create and print templates;
Create or modify layouts or styles for documents;

Control document versions.

BEE cooperative work support service

Service concept

rvice provides the ability to support cooperativé.work in single and multiple locations

Service operations

rvice provides the ability to:

bupport the sharing of repositories;

bupport conferencing;

Bupport the sharing of project group and/or user scheduling;

bupport concurrent-engineering.

BEE user.communication support service

Service concept

This service provides the ability for communications among customers and supplier teams

including mail,

bulletin Doard, conferencing and online messaging on a Network.

11.5.2

Service operations

This service provides the ability to:

- Receive, archive, compose, send, reply, forward, broadcast, and acknowledge messages;

- Customise the mail's communication capabilities;

- Subscribe and post messages;

- Reply or add information to posted messages;
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- Open and close connections;

- Support local area network, wide area network, public network, Internet connectivity, etc.

11.6 SEE administration service

11.6.1 Service concept

This service provides the ability to control user access to the SEE, to define users to the system, and to
monitor and control SEE operations, in order to adjust the environment to improve its availability and
performance. It also provides online information for users in the form of an interactive tutorial and/or invoked
as part of “help” facility

11.6.2 Servide operations
This service provides the ability to:
- Manage|user access;
- Display the SEE status by invoking the SEE infrastructure management service;

- Set use privileges and access to resources.

11.7 SEE pqlicy enforcement service

11.7.1 Servige concept

This service pfovides facilities for enacting policy enforcement on security, access control, integrity pf data
and objects, secure exchange of data and objects, backup, recevery and audit process.

11.7.2 Servide operations
This service provides the ability to:
- Support|the establishment of security information;
- ldentify users and properly associateWith access rights;
- Govern pccess to information contents;
- Protect ¢lata and objects from:uhauthorized or unconstrained modification;
- Export gnd import data and objects in a secure manner;
- Provide fracking and.control information for a security-related audit;

- Backup pnd recovery.

11.8 SEE datalinfermation-mining-serviee

11.8.1 Service concept

This service provides the ability for data/information mining on a SEE repository to understand software and
system development, to support predictions about software and system development, and to plan various
aspects of software and system projects.

11.8.2 Service operations
This service provides the ability to:
- Recover useful data/information from repositories;

- Integrate mined data/information from repositories;
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- Visualize and present the mined data/information;
- Extract and analyse the changing patterns present in the repositories;
- Support modelling of software characteristics using data/information from repositories;

- Support of reuse.

11.9 SEE data retrieve/storage service

11.9.1 Service concept

nent restrictions,
jon is identified
pnsibilities.

- etrieve the original data;

- heck the data/ information rights;
- ecord the status of the data;

- aintain the data and the storage records according {0'specified storage and retrieval pgriods and with
rganization policy, agreements and legislation.

11.10 | SEE data/information exchange service

11.10.1 Service concept
This sgrvice provides the ability for data/information exchange with project environments.

11.10.2 Service operations
This sgrvice provides the ability to:
- Define/select and integrate the interoperability, legacy and coupling constraints;
- Assess interfacing’capability and performance;
- Pelect the data exchange format;
- [Establishrand maintain the support for data/information exchange;

- IMonitor and control the execution of data/information exchange;

Report the data exchange status log.

11.11 SEE enabling support service

11.11.1 Service concept
This service provides the ability to enable SEE project support all along SEE and projects life cycle.

11.11.2 Service operations
This service provides the ability to:

- Provide methodological information and useful links;
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- Provide
- Provide

- Provide

document templates;
information relating to the user’s profile: roles, rights, work sessions, etc.;

information relating to the projects context and status;

- Import data in a pre-defined and documented format, produced by an older environment (for “iso-
services” and “iso-deliverables”), and make them reusable to initialise a project with the current SEE

version;

- Retrieve, from SEE repository, data evidence and necessary meta-data (e.g. requirements DB, Models,
Source codes repositories, Test script, documentation templates, etc.) used to build deliverables in any
older SEE version;

- Make th
delivera

- ldentify
Unit;

- Allow to
constrai

- Provide
Dutch, N

- Make a
learning
one’s kn

12 SEE infi

12.1 Overview

The services
actually implen

- SEE infr
- SEE infq
- SEErep
- SEE Op

12.2 SEE in

ese data usable in either the current version of SEE or any new “iso-services, f
bles” Engineering environment (guarantee of functional interchangeability);

hecessary resources and environment constraints to deliver and maintain SEE: projects

nts;

a multi-lingual help desk H24, from any worldwide location (English,*French, Spanish, G
landarin, Hindi; etc.);

ailable to any SEE stakeholder (end user, administratoritrainer, manager, etc.) rele
providing them progressively efficiency and autonomy ,in-their usage and allowing to
owledge.

astructure services

n this section comprise the infrastructure of a SEE and will be required to support
nented. This section describes the following services:

astructure management service;
rmation sharing service;
ository service;

erating System.service.

frastructure management service

or iso-

within

apply the necessary variability and customisation that meet to each)SEE project Byisiness

erman,

bant e-
aSSess

a SEE

12.2.1 Servic

e concept

This service provides the ability to manage SEE infrastructure resources

12.2.2 Service operations

This service provides the ability to:

- Add, del

ete, or amend resources (including tools);

- Query status and provide statistics of a resource;

- Make a resource available to a specific user and/or a category of users defined by a role;

- Send diagnostic messages to the system administrator;

- Transfer data or tool between SEEs;

34
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Transfer user and/or a category of users defined by a role between SEEs;

- Transfer task descriptions between SEEs;
- Install or un-install, register or de-register tools and update to a new tool version;

- Monitor and diagnose SEE facilities.

12.3 SEE information sharing service
12.3.1 Service concept
the network and information sharing among networks

12.3.2 | Service operations
This sqgrvice provides the ability to:
- $upport information processing and sharing;

- [Provide primitive operating system process communications;

communication

- $upport communication among collection of processes between(same and/or different machines;

- Allow communication over a distributed collection of services and tools;

- $upport the notification of messages based upon certaintriggering conditions.

12.4 $EE repository service

12.4.1| Service concept

This sgrvice provides the definition, storage,;maintenance, management, and access of inform

object entities and the relationships among-them

12.4.2 | Service operations
This sgrvice provides the ability to;
- Allow meta-data to operate according to the structure of the objects;
- Define and initiate a-data transaction;
- $upport management and access of distributed objects;
- Allow archiving and versioning operations;

- Restore the development environment to a consistent state after any failure;

ation and data

Raotriove sets of ahiccts accordina to defined nroperties and values:
J J Pror T

12.5 SEE operating system service

12.5.1 Service concept

Offer two-way translation between data repositories in the same or different environments.

This service provides virtual operating system services to emulate the target operating environments on top of
a basic operating system, especially in cross platform developments, or to make common portable operating
environments among a variety of operating systems. The set of services includes system process
management, file management, resource management, input/output management and other mechanisms of

operating systems
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12.5.2 Service operations

This service provides the ability to:

36

Provide operating system process management;
Provide operating system synchronization;
Provide generalized input and output;

Manage storage;

Provide asynchronous event/messaging;

Provide interval timing;

Provide fesource management.
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Table A.1 - Exemplary automated supports for each SEE services
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Annex A
(informative)

i
SEE service

Exemplary automated support

5. Soff

fware engineering services

528
engin

pftware requirements
Pering service

Requirements traceability support;

Repository management support;

Requirements modification and querying,Support;
Requirements presentation support;

Consistency checking suppott;

Impact Analysis support

Requirements validation’ support.

538
servid

pftware reverse engineering
e

Design documents-generation support;
Source codelgeneration support;
De-compilation support;
Codetranslation support;

Automated cross-referencing support

548

pftware re-engineering service

Software translation support;
Design specification generation support;
Consistency checking support;

Impact analysis support.

558

pftware prototyping service

Software model visualization support;
Software Model construction support;

Software model execution support.

568

Softwara-modelvicualization-cnnort:
o0 OG- vrSTuamtatror—oo Tt

...... v PP >

Mathematical and logical model analysis support;

Software model validation support.

5.7 Software simulation service

Software model visualization support;
Software model simulation support;

Simulation results comparison support.
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SEE service

Exemplary automated support

5.8 Software design service

Traceability and consistency checking support;
Repository design support;

Repository data reuse support;

Design representation support;

Design representation support;

Schema generation support.

5.9 Software component based

CRS ((‘nmpnnpnf bhased anqurp) service architecture suppart;

software genJ;ration service

CBS construction support;
Traceability support;

Parser generation support.

5.10 Softwareg source code
generation sqrvice

Source code to design specifications linking support;
Traceability support;
Work-through support;.

5.11 Softwarg compilation service

Source code compilation support;

Compilation error and source code listing support;
Compilation reporting support;

Object code optimisation support;

Object code linking support.

5.12 Softwarg debugging service

Execution output monitoring and saving support;
Source code instrimentation support;
Incremental, exécution support;

Error data collection and presentation support;

Defect analysis support.

5.13 Softwarg static/dynamic
analysis service

Complexity measure computation support;
Code characteristics analysis support;
Control flow analysis support;

Code complexity analysis support;

Cross reference list generation support;
Data flow analysis support;

Findings reporting support;

Execution behaviour visualisation support.

5.14 Software testing service

Test data database management support;

Test cases archiving support;

Test data cases and scenario generation support;

Test case execution support;

Test result presentation support;

Test case/plan generation support;

Source programs analysis support;

Requirements traceability and cross referencing support;

Automatic window operation testing support.

38
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SEE service

Exemplary automated support

5.15 Software verification service

Consistency-checking support;
Specifications and object comparisons support;

Inconsistency identification and pinpointing support.

5.16 Software integration service

Module/Component interfaces management support;

Software module/Component integration support.

5.17 Software domain engineering
service (Software reuse)

Consistency-checking support between domain models, domain
vocabulary, and domain architecture;

mana
reuse

5.18 $oftware reuse asset Consistency-checking support for the change, modificgtion, request,
management service (Software and problem reports on asset

reuse

5.19 $oftware reuse program Reuse progress status support

gement service (Software

Problems and non-conformances to“the reuse plan recording
support

6 Systems engineering services

6.2S
servid

stem solution orientation
e

Operational concept documents-generation support;
Solution presentation suppart;
Consistency checking{support;

Impact Analysis support

6.3S
servig

stem Operational scenarios
e

Operational scenarios documents generation support

6.4S

stem modelling service

Systeniimodel visualization support;
Logical and physical model analysis support;
System model validation support;

Alternative architectural solution selection (e.g. based on critdria)

658
servid

stem architectural design
e

Traceability and consistency checking support;
Repository architectural design support;
Repository architecture drivers support;
Architectural design representation support;

Schema generation according to viewpoints support.

6.6S

stem-fequirements

engin

pering service

Requirements traceability support;

Repository-management-stpport;

Requirements modification and querying support;
Requirements presentation support;

Consistency checking support;

Impact Analysis support

Requirements validation support.

6.7 System re-engineering service

System/component structure analysis support;
Design specification generation support;

Consistency checking support;

Impact analysis support.
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SEE service

Exemplary automated support

6.8 System simulation service

System model visualization support;
System model simulation support;

Simulation results comparison support.

6.9 System integration service

System elements /Component interfaces management support;
System elements /Component integration support;

System integration report support

6.10 System testing service

Svystem-testinareport
J ~ Ll

Test cases, scenarios and plans generation support
Test cases archiving support
Traceability from requirements to different software modules™ support

Testing at functional , operational, security , performance / load, intgrfaces
etc. support

Regression testing support

Overall working environment simulation Support
Test results generation support

Test results comparison support

Defect management system'support

Creation and management of test data support

Testing environment'support

6.11 System fest synthesis & report
service

Test scenarios:consolidation and synthesis generation support;
System test-data analysis and synthesis support

Expected test results generation support

Analysis of adequacy of testing support

Test results report generation support

Test result analysis support; Defect management system support

Defect root causal analysis support

6.12 System work product
verification sgrvice

Consistency-checking support;
Specifications and work product comparisons support;

Inconsistency identification and pinpointing support.

7 System engineering techniques
services

7.2 Value analysis service

Value analysis support;

Cross value analysis support;

7.3 Trade-off analysis

Alternatives solution repository support

Potential trade-off alternatives generation support;

7.4 Effectiveness analysis

Effectiveness repository support

7.5 Technology maturity analysis

Maturity assessment and decision criteria repository support
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SEE service Exemplary automated support

8. Technical management
services

8.2 Configuration management Configuration items identification support;
service
Configuration item changes traceability support;
Configuration items selection support;

Access control support.

8.3 Change management service Historical record archiving support;

Change request history retention support;
Change order tracking support;

Communication support.

8.4 SEE repository management Data/information objects management suppoft;

servide .
SEE repository access control support.

8.5 Reuse management service Asset registration and cataloguing support;
Asset recording support;
Repository searching support;

Asset browsing withinthé.repository support.

8.6 Mpasurement and analysis Primitive data collection support;
servige Measurement model selections support;
New model. creation support;

Data set'import and export support;
Various statistical calculations support;
Data set visualisation support;

Non-regression analysis support.

8.7 Qpality assurance service Impact analysis of quality assurance failure on a specific pro¢ess assurance
item support;

Quality assurance data linking with audit checklists support.

8.8 Aldit service Audit checklist linking with requirements support;
Schedule of audits linking with key project events support;

Audit data creation, storage, and analysis support.

8.9 Traeceability-service TFraceabitity-anatysis-support:
Traceability analysis reports presentation support;
Communication and distribution of analysis results support.;

Query and navigation support.
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8.10 Documentation service Documentation authoring support;

Context sensitive documentation linking support;

Online documentation into delivery package construction support;
Printing support;

Media formats conversion support;

Software change dependent documentation items flagging support;

Document version management and access confrol support;

Review cycle management support.

8.11 Review $ervice support Information mining support on SEE repository;
Retrieving support for the SEE repository;
Cross-referencing support of the documents;

Review reports cataloguing support.

9. Project management services

9.2 Project strategy service Key project services identification support;

Cross-services usage checking support

9.3 Project planning service Key project events visualisation support;
Resource levelling support,

Critical path analysis support;

Impact analysis support;

Budget calculations and forecasts support.

9.4 Project egtimation service Change impact estimation support;

Variaple parameter sensitivity analysis support.

9.5 Project rigk management service |\Cost and schedule measuring support;

Trade-off analysis support.

9.6 Project mpnitoring and Measurement data gathering support;

scheduling segrvice : - .
9 Support of a trend analysis for deviation of costs, size, and repource

estimates from the actual amounts;

Triggering or alarming support when actual data differ from planned
resource usage, or when action items have not been closed after a gertain
period.

9.7 Project evaluation service Project/product outcomes evaluation support against user acceptance
criteria;

Impact analysis support to assist in the determination of a recovery path for
minimal impact

9.8 Decision management service Decision and selection criteria repository support
9.9 Information management Safety and security information items rules generation support
service

Assessment of effectiveness of information management support
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Exemplary automated support

10. Process management
services

10.2 Process definition service

Analysis support for process requirements, including domain-specific
analysis and application-specific analysis;

Process definition lifecycle support;

Support simulation, modelling, and validation of process definitions.

10.3 Process library service

Process assets storage and versioning support;

Access control and status reporfing support.

10.4 FProcess initiation service

Support of relationship definition and tailoring of processes and activities;
Process definition support

Process training support.

10.5 Process usage service

Process utilisation and status querying and reporting support,

10.6 Process monitoring service

Detection and logging monitoring support;
Monitored data visualisation support;

Monitored data distribution stipport.

10.7 Process improvement support
servide

Measurement data collection support;
Process capability assessment support;
Assessment reporsts preparation support

Assessment'scheduling support.

10.8 Process documentation service

Documentation design, production, and editing support;

Do¢umentation distribution and maintenance support.

11. SEE support services

11.2 $EE common support service

Supporting create, modify, edit and save various objects;
Supporting import or export of various objects in various file formats;
Supporting format and print various objects;

Supporting create, capture, modify, store, playback and transmit various
objects;

Supporting transform various objects into other formats.

11.3 $EE (publishing service

Document objects and documents lifecycle support;

Support of create tables of contents, indices, bibliographies, gnd glossaries;

Support of format, build, preview, and print documents, create and print
templates;

Support of create or modify layouts or styles for documents;

Document version control support.

11.4 SEE cooperative work support
service

Shared repositories support;
Conferencing support;
Schedule sharing support;

Concurrent engineering support.
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11.5 SEE user communication Receive, archive, compose, send, reply, forward, broadcast, and
support service acknowledge messages support;
Communication (mail, chat, messaging, etc.) customising support;
Message handling and management support;
Messaging over network support.
11.6 SEE administration service Managing user access support;
Monitoring the SEE status support;
Resource access control support.
11.7 SEE pollcy enforcement Identification and authentication support;
service Mandatory and discretionary access control support;
Integrity protection support;
Backup and recovery support;
Exportation and importation security support:
11.8 SEE datp/information mining Useful data/information selection from reépesitory support;
service Mined data/information integration support;
Useful patterns analysis and extraction support;
Datal/information visualising Support;
Software characteristic'medelling support;
Invoking reuse management support.
11.9 SEE datp retrieve/storage Data characteristics checking support;
service Data storage periodic assessment support
11.10 SEE d3ta/information Data conistraints and transformation rules identification support
exchange seivice Data exchange means and effectiveness analysis support
11.11 SEE enabling support service |- Enabling service identification analysis support
Enabling service management support
Enabling service Service Level Agreement definition support
Enabling service monitoring support
12. SEE infrgstructure services
12.2 SEE infrpstructure SEE infrastructure resource management support;
management'serviee Query and reporting services support of the SEE resources;
Self-testing support of SEE facilities;
Administration messaging to the system administrator support;
Support making sharable data and/or tools, user and/or role, task

information among SEEs;

Support naotification of the SEE environmental changes to all users.
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12.3 SEE information sharing Data sharing support;
service

Inter-process communication support;
Message handling support;

Event natification support.

12.4 SEE repository service Meta-data base and object database management support;

Object data transaction support;

\/ersion and archive contral supnort:
4

Query/retrieving support;

Object data interchange support.

12.5 $EE operating system service | Operating system process management support;
Operating system synchronization support;
Generalized input and output support;

File storage management support;
Asynchronous event/messaging support;

Interval timing triggering support;

Resource managemehnt support.
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Annex B
(informative)

Services mapped on to ISO/IEC 12207 activities

Table B.1 — SEE Services mapped on to ISO/IEC-12207:2008

SEE Services

Project planning gervice

Project estimatior) service

SEE publishing se¢rvice

SEE user commuhication support service

Project risk management service

Project evaluatior) service

Project risk management service

Project evaluatior) service

SEE user commuhication support service

Project monitoring and scheduling service

SEE user commuhication support service

Project evaluatior) service

Project evaluatior) service

Project evaluatior) service

Project risk management service

Project evaluatior) service

SEE user commuhication support service

Project risk management service

Project evaluatior) service

SEE user commuhication support service

Project planning gervice

Project estimatior) service

Process initiation|service N\
*

SEE publishing service OS\‘

T . -
Process definitior] service :O

Process library se rviyo\

Process improvemé\&sﬁjpport service

Process documentation service

Project evaluation service

Process library service

Process monitoring service

Measurement and analysis service

Process improvement support service

Process documentation service

Project planning service

SEE policy enforcement service

Project planning service

SEE policy enforcement service

46

ISO/IEC 12207:2008

acquisition process

ACAUISTION preparaton. ]

Acquisition preparation. ,J\‘D

Acquisition preparationq\)

Acquisition advertir‘@n{

Supplier selec@\@v\

Supplier Sﬁle’(}bﬁ.

Contrp@%gq’eement.

anQQ\otvagreement.

@q\mfact agreement.

~/
greement monitoring.

Agreement monitoring.

Acquirer acceptance.

Closure.

supply process

Opportunity identification.

Supplier tendering.

Supplier tendering.

Supplier tendering.

Contract agreement.

Contract agreement.

Contract agreement.

Contract execution.

Contract execution.

Contract execution.

Contract execution.

Process establishment.

Process establishment.

Process establishment.

life cycle model
management process

infrastructure
management process

Process establishment.

Process assessment.

Process assessment.

Process assessment.

Process improvement.

Process improvement.

Process improvement.

Process implementation.

Process implementation.

Establishment of the infrastructure.

Establishment of the infrastructure.
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SEE policy enforcement service

SEE infrastructure management service

SEE information sharing service

Project planning service

Establishment of the infrastructure.

Maintenance of the infrastructure.

Maintenance of the infrastructure.

Maintenance of the infrastructure.

Project estimation service

Project risk management service

Project monitoring and scheduling service

Project evaluation service

SEE usg¢r communication support service

Project monitoring and scheduling service

Project gvaluation service

Project fisk management service

Project pvaluation service

Project planning service

Project initiation.

Project initiation.

Project initiation.

Project initiation.

Project initiation.

management process

Project initiation. r\(b

A
Portfolio evaluafion.

Portfolio %\@a%n.

Proje(;@)s‘ure.

v
’F:roféci)closure.

Project planning service

Procesq initiation service

SEE usg¢r communication support service

SEE cogpperative work support service

Quality pssurance service

Project monitoring and scheduling service

Procesg monitoring service

'Skl identification.
ya

'SkiII development.

\
human resour O\

managemen Ccess

Skill development.

Skill acquisition and prgvision.

O)
&

=3

Knowledge manageme|

Quality management.

uality management
process

Quality management cqrrective action.

Quality management cqrrective action.

Project trategy service

Project planning service

Project pstimation service

Project fisk management service

X

Project initiation.

Project planning.

project planning
process

Project planning.

Project planning.

Project activation.

Project monitoring and scheduling serv@é,\\

Measurgment and analysis service\ c,

Project monitoring and scheduli ervice

Procesq monitoring service (' ,\J
Project pvaluation serv@"'

Project gvaluation s e

Decisio manag&eﬂt service

Project monitoring.

Project control.

project assessment

Project control.

and control process

Project control.

Project assessment.

Project closure.

Decisio m;@nent service

Project is&enagement service

decision management

Decision planning.

process

Decision analysis.

Project risk management service

Risk management plan

ing.

Project risk management service

Project risk management service

Project risk management service

Project risk management service

Risk profile management.

risk management

Risk analysis.

process

Risk treatment.

Risk monitoring.

Risk management process evaluation.

Configuration management service

Configuration management service

Information management service

configuration

Configuration management planning.

management process

Configuration management execution.

Information management service

Measurement and analysis service

information

Information management planning.

management process

Information management execution.

Measurement and analysis service

Measurement and analysis service
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47


https://iecnorm.com/api/?name=fe4d603a9d373b05f25fc8af9e56d485

ISO/IEC 15940:2013(E)

SEE Services

ISO/IEC 12207:2008

Project planning service

Requirements engineering service
stakeholder

requirements
definition process

Requirements engineering service

Requirements engineering service

Requirements engineering service

Stakeholder identification.

Requirements identification.

Requirements evaluation.

Requirements agreement.

Requirement recording.

Requirements engineering service

system requirements

Documentation service analysis process

SEE user communication support service

Requirements specification.

Requirements specification.

Requirements specification.

System architectyral-design

Establishing-architesture-

Traceability servi¢e system architectural

design process

Project evaluatior) service

Traceability servige

T
Establishing architecture. y\b

Establishing architecture‘)&)

vV
Architectural evalu*t‘@ ¢

Testing service

Integration servicg system integration

process

Measurement angl analysis service

System test synttlesis and report service

Ve

Integration. Q
o

Integratiop.

Integ E@o}‘}-}

T?Qémness.

Testing service

Work product verffication service

System test synttesis and report service

system qualificQorp
testing proc%

Measurement angl analysis service

Documentation s¢rvice

\G;[Dallflcatlon testing.

Qualification testing.

Qualification testing.

Qualification testing.

Qualification testing.

¢ \§\
N\

Documentation s¢rvice
@hare installation

Process documerptation service

SEE user commupication support service

Software installation.

Software installation.

Software installation.

Testing service

software acceptance

Documentation service support process

SEE user commuhication support service

Software acceptance support.

Software acceptance support.

Software acceptance support.

Project planning gervice

SEE policy enforgement service .
RS
Q

Configuration ma|1agement servi@'

Work product verffication service

Operational scenfrio service

AJ
Operational scenjzrio servic?«\;<
4
SEE user communicatign%)port service

Change managern{@e}\‘{/ice

software operation
process

Preparation for operation.

Preparation for operation.

Operation activation and check-olt.

Operation activation and check-opt.

Operation activation and check-opt.

Operational use.

Operational use.

Customer support.

Measurement an

Project monitoring and scheduling service

SEE user communication support service

CUstomersupport:

Customer support.

Customer support.

Operation problem resolution.

Project planning service

SEE policy enforcement service

Change management service

software maintenance

Project risk management service
process

Project risk management service

Project evaluation service

Project evaluation service

Process implementation.

Process implementation.

Problem and modification analysis.

Operational use.

Problem and modification analysis.

Operational use.

Problem and modification analysis.
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Software reverse engineering service

Configuration management service

Documentation service

Work product verification service

Project evaluation service

Project planning service

Project evaluation service

SEE user communication support service

Modification implementation.

Modification implementation.

Modification implementation.

Modification implementation.

Maintenance review/acceptance.

Maintenance review/acceptance.

Project pranning service

SEE usg¢r communication support service

SEE usg¢r communication support service

Project ptrategy service

Requirements engineering service

Softwarg prototyping service

SEE usg¢r communication support service

Simulatfon service

Migration.

Migration.

Migration.

bomnmﬁﬁdﬁl'ﬁlg\ﬁqing.
software disposal Software disposal pLaering.
process —

Software dispdﬂé@xec ition.
software %Q .
implementation Soft @_) plementation strategy.
process '\v%

@Qtware requirements
L,each software item (or
item, if identified)

pnalysis. For
onfiguration

N
software r N&ents

analysis ess

Software requirements
each software item (or
item, if identified)

pnalysis. For
onfiguration

N
O

Software requirements
each software item (or
item, if identified)

pnalysis. For
onfiguration

Softwarg modelling service

Softwarg design service

*
Project pvaluation service @

7~
()
Simulatfon service @’

Software architectural design. For each
software item (or configpration item, if

identified)

software architectural

Software architectural design. For each
software item (or configuration item, if

identified)

design process

Software architectural design. For each
software item (or configuration item, if

identified)

Software architectural design. For each
software item (or configpration item, if

identified)

Softwarg mo@ﬁ service

A X/
\NY

Software design service

Software static/dynamic analysis service

Testing service

Software detailed desig

h. For each

software item (or configpration item, if

identified)

Software detailed desig

h. For each

software item (or configuration item, if

identified)

software architectural

fgn. For each
software item (or configuration item, if

identified)

Software detailed desig

n. For each

software item (or configuration item, if

identified)

Source code generation service
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Software construction. For each software
item (or configuration item, if identified)

process

Software construction. For each software
item (or configuration item, if identified)
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