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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
o : . e ) . : . L and IEC
te¢hnical committees collaborate in fields of mutual interest. Other international organizations, governmental
d non-governmental, in liaison with ISO and IEC, also take part in the work. In the fieldwof ipformation

ernational Standards are drafted in accordance with the rules given in the ISO/IEC Dikectives, Part 2.

THe main task of the joint technical committee is to prepare International Standards. Draft Infernational
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subjec} of patent
rights. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

ISP/IEC 24744 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Information technology,
Sybcommittee SC 7, Software and systems engineering.
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Introduction

Development methodologies may be described in the context of an underpinning metamodel, but the precise
mechanisms that permit them to be defined in terms of their metamodels are usually difficult to explain and do
not cover all needs. For example, it is difficult to devise a practice that allows the definition of properties of the
elements that compose the methodology and_at the same time of the entities (such as work products)

created when the methodology is applied. This International Standard introduces the Software
Engineering Metamodel for Development Methodologies SEMDM, a comprehensive metamodel that ynakes

use of a hew approach to defining methodologies based on the concept of powertype. The SEMDM is aimed at
the definifion of methodologies in information-based domains, i.e. areas characterized by their \intensive reliance
on information management and processing, such as software, business or systems_eéngineering. The
SEMDM ¢ombines key advantages of other metamodelling approaches with none of their known drawbacks,
allowing the seamless integration of process, modelling and people aspects of methodologies. Refer| to
Annex B yhere other metamodels are mapped to SEMDM and a brief synopsis of pragblems is provided.

Various njethodologies are defined, used or implied by a growing number of standards and it is desirable that
the concepts used by each methodology be harmonized. A vehicle dor "harmonization is the SEMOM.
Conformgnce to this metamodel will ensure a consistent approacht to® defining each methodology with
consistent concepts and terminology.

vi © ISO/IEC 2007 — Al rights reserved
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Software Engineering — Metamodel for Development
Methodologies

1 Scope

ThHis International Standard defines the Software Engineering Metamodel for Development Methodologies
(SEMDM), which establishes a formal framework for the definition and extensjon* of deyelopment
methodologies for information-based domains (IBD), such as software, business or systems, including three

major aspects: the process to follow, the work products to use and generate, and the Jpeople and todls involved.

ThHis metamodel can serve as a formal basis for the definition and extenSion of any IBD depelopment
methodology and of any associated metamodel, and will be typically used by method enging¢ers while
urldertaking such definition and extension tasks.

THe metamodel does not rely upon nor dictate any particular approach to IBD development and [is, in fact,
sufficiently generic to accommodate any specific approach such as object-orientation, agent-grientation,
cdmponent-based development, etc.

1l Purpose

This International Standard follows an approachithat is minimalist in depth but very rich in width

(epcompassing domains that are seldom addressed by a single approach). It therefore includes pnly those
higher-level concepts truly generic acrossca wide range of application areas and at a highgr level of
alfstraction than other extant metamodels.*The major aim of the SEMDM is to deliver a highly generic
metamodel that does not unnecessarily, Constrain the resulting methodologies, while providing for the creation
offrich and expressive instances.

Injorder to achieve this objective}'the SEMDM incorporates ideas from several metamodel approaches plus
sgme results of recent research/(see [1-7] for details). This will facilitate:

e The communjeation between method engineers, and between method engineers and users of
methodology-(i-e. developers);

* The assembly of methodologies from pre-existing repositories of method fragments;

* The creation of methodology metamodels by extending the standard metamodel via the|extension
mechanisms provided to this effect;

* The comparison and integration of methodologies and associated metamodels; and
* The interoperability of modelling and methodology support tools.

The relation of SEMDM to some existing methodologies and metamodels is illustrated in Annex B.

1.2 Audience

Since many classes in the SEMDM represent the endeavour domain (as opposed to the methodology domain),
it might look like developers enacting the methodology would be direct users of the metamodel. This is not
true. Classes in the SEMDM that model endeavour-level elements serve for the method engineer to establish
the structure and behaviour of the endeavour domain, and are not used directly during enactment. Only

© ISO/IEC 2007 — All rights reserved 1
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methodology elements, i.e. classes and objects created by the method engineer from the metamodel, are
used by developers at the endeavour level, thus supporting both the creation of “packaged” methodologies as
well as tailored, project-specific methodologies.

Here the term “method engineer” refers collectively to either a person constructing a methodology on site for a
particular purpose or a person creating a "packaged" methodology as a "shrink-wrapped" process product.

2 Conformance

A metam

A develo
conforma

A develo
a conforr
tool invo
if it also
the tool’g
accordar
mechani

NOTE 1
Clause 7

NOTE 2
explicitly
to define
SEMDM

3 Tern

For the j
are sped

The follo

odel is defined in accordance with this International Standard if it:

escribes the scope of the concepts in the metamodel in relation to the scope of the elements’ defin
h Clause 7; and

efines the mapping between the concepts that are addressed in the metamodel,-and that are wif
ne scope of this International Standard, and the corresponding elements of this“International S
.e. its elements cannot be substituted by others of identical intent but differeqit construction).

pment methodology is defined in accordance with this International Standard if it is generated fro
int metamodel as defined in the first paragraph of this clause (2 Confermance).

bment or engineering tool is developed in accordance with thig'International Standard if it implems
hant metamodel as defined in the first paragraph of this clause (2 Conformance). If the purpose of
ves the creation of methodologies, then it is developed.ifn-accordance with this International S
implements the necessary features so as to make the 'miechanisms described in 8.1 available t

users. If the purpose of the tool involves the extension of the metamodel, then it is develope
ce with this International Standard if it also implements the necessary features so as to make
Ems described in 9.1 available to the tool's users:

The metamodel thus defined does not‘necessarily have to include all the elements defined in
— only those that are relevant to the purpose of the said metamodel are required.

Conformance for methodologies.of conformance for tools can be established without any neces
including the detailed metamodel for any relevant work product kind or model unit kind. It is adeq
the mappings of any such work products to the WorkProductKind and ModelUnitKind classes of

ms and definition's

urposes of thisTdocument, the following terms and definitions apply. Unless otherwise noted, the
ific to this\International Standard.

wing.concepts are defined only for their usage throughout this International Standard.

ed

hin
tandard

ma

nts
the
tandard
D
l in
the

Sity of
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the

definitions

NOTE - This International Standard uses a self-consistent set of core concepts that is as compatible as possible
with other International Standards (such as ISO/IEC 12207, ISO/IEC 15504, etc.).

3.1

information-based domain

IBD
realm of

NOTE
activities
systems

activity for which information is the most valuable asset

This means that information creation, manipulation and dissemination are the most important

within information-based domains. Typical information-based domains are software and
engineering, business process reengineering and knowledge management.
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3.2

methodology

specification of the process to follow together with the work products to be used and generated, plus the
consideration of the people and tools involved, during an IBD development effort

NOTE A methodology specifies the process to be executed, usually as a set of related activities, tasks and/or
techniques, together with the work products that must be manipulated (created, used or changed) at each moment and by
whom, possibly including models, documents and other inputs and outputs. In turn, specifying the models that must be
dealt with implies defining the basic building blocks that should be used to construct.

NQTE The term “methodology” is used throughout this International Standard, reserving the/term “method” for

IBD development effort aimed at the delivery of some product orservice through the application of a

NQTE Usually, methodology elements include (the specification of what tasks, activities, techniqugs, models,
documents, languages and/or notations can or must.be used when applying the methodology. Methodology elements are
ted to each other, comprising a network(of abstract concepts. Typical methodology elements afe Capture
quirements, Write Code for Methods (kinds of tasks), Requirements Engineering, High-Level Modelling (kinds of
acjivities), Pseudo-code, Dependency Graphs (notations), Class, Attribute (kinds of model building blocks), Class Model,
Class Diagram, Requirements Specification ‘(kind of work products), etc.

endeavour element
simple component of an endeavour

NOQTE During the gxecution of an endeavour, developers create a number of endeavour elements, sugh as tasks,
mq@dels, classes, docdments, etc. Some examples of endeavour elements are Customer, Invoice (classes), Name, Age
(attributes), High-Level Class Model number 17 (a model), System Requirements Description (a document), Coding Cycle
number 2, Coding/Cycle number 3 (tasks), etc.

3.8

ggneration

ag of defmmg and describing a methodology from a partlcular metamodel. Generating a methodology
ind e selected

metamodel Thus, what methodology elements are p033|ble and how they relate to each other are
constrained by such a metamodel. Usually, method engineers perform generation, yielding a complete and
usable methodology.

3.9
enactment
act of applying a methodology for some particular purpose, typically an endeavour

NOTE Enacting a methodology includes using the existing generated methodology to create endeavour elements
and, eventually, obtain the targeted IBD system. Thus, what kinds of endeavour elements can be created, and how they
relate to each other, is governed by the methodology being used. Usually, technical managers, together with other
developers, perform enactment.

© ISO/IEC 2007 — All rights reserved 3
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3.10

method engineer
person who designs, builds, extends and maintains methodologies

NOTE

3.11

Method engineers create methodologies from metamodels via generation.

developer
person who applies a methodology for some specific job, usually an endeavour

NOTE

Developers apply methodologies via enactment.

3.12
powerty|
A powert
partitioneqg
class Tree
Tree.

3.13
clabject
dual entity

NOTE

clabjects e
viewed as
(subtypes ¢

4 Nami

4.1 Ng

The SEN
are:

o o Q0

-l N S —

pe of another type, called the partitioned type, is a type the instance of which are subtypes of the
type. This definition is interpreted in the context of the object-oriented paradigm. Far\example, the
Species is a powertype of the class Tree, since each instance of TreeSpecies is also a subclass| of

that is a class and an object at the same time

This definition is interpreted in the context of the object-oriented paradigm. Because of their dual natdre,
hibit a class facet and an object facet, and can work as either at any time. Instances of powertypes are usually
clabjects, since they are objects (because they are instances ofva type, the powertype) and also clasges
f the partitioned type).

nhg, diagramming and definition conventions, and abbreviated terms

ming, diagramming and definition convéntions

IDM is defined using different kinds of instruments that complement each other. These instrumegnts

Definitions. Each concept in the: SEMDM is defined using natural language. Also, a description is
iven, including the context inswhich the concept occurs and its most distinctive properties. Examples
ire also given for each concept.
Class diagrams. Concepts-of interest to the SEMDM are formalized as classes. Consequently, class
iagrams are used te-show these classes together with their attributes and relationships. UML 1{4.2
.e. ISO/IEC 19501)\is used throughout with some noticeable exceptions. First, a special notatioh is
sed to depictpowertype patterns, consisting of a dashed line between the powertype and |the
artitioned typewith a black dot on the side of the powertype. Secondly, “white diamonds” are usef to
epict whole/part relationships without making any reference to their secondary characteristics (see
B] for moredetails).

[ext tables. Text tables are included to provide additional descriptions of attributes and relationshigs.

lappings to other approaches. Each concept in the SEMDM is related to equivalent or si

These instruments are used simultaneously.

Two different types of class diagrams are provided. Clause 6 presents some diagrams that aim to give an
overall picture of the structure of SEMDM. These diagrams are designed to give an idea of the main classes

and relat

ionships within the metamodel, and are not comprehensive, i.e. do not display every single detail of

the metamodel. Clause 7, on the other hand, includes a class diagram for each class in the metamodel. The
class under discussion is shown in the centre, and is surrounded by its closest neighbours. Each of these
diagrams, together with the accompanying attribute and relationship tables, do contain all the details for the
particular class being discussed.
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The philosophy of the SEMDM is to offer broad coverage for all the issues often found in methodology
definition avoiding, at the same time, unnecessary structural constraints on the resultant methodologies.

Therefore, only a minimal set of attributes and associations is provided by the metamodel. Using

powertype

pattern instantiation (see sub-clause 8.1.2), and thanks to the usage of powertypes in the metamodel,

additional attributes and associations can be easily added at the methodology domain.

4.2 Abbreviations

IBD information-based domain

JEMDM  software engineering metamodel for development methodologies

§ Basic Concepts

Metamodels are useful for specifying the concepts, rules and relationships usedito define met

hodologies.

Ithough it is possible to describe a methodology without an explicit metamodel-formalizing the upderpinning

ideas of the methodology in question is valuable when checking its consisténcy or when planning
modifications. A good metamodel must address all of the different‘aspects of methodologi
ocess to follow, the work products to be generated and those responsible for making all this hapg
specifying the work products that must be developed implies defining-the basic modelling building
hich they are built.

etamodels are often used by method engineers to. construct or modify methodologies
ethodologies are used by developers to construct products or deliver services in the context of ¢
etamodel, methodology and endeavour constitute, in this approach, three different areas of exper

extensions
bs, i.e. the
en. In turn,
blocks from

5. In turn,
ndeavours.

tise that, at

the same time, correspond to three different levels(of abstraction and three different sets of fiindamental

cpncepts. As the work performed by developers .at the endeavour level is constrained and dire

ethodology in use, the work performed by the tmethod engineer at the methodology level is cons
directed by the chosen metamodel. Traditionally, these relationships between “modelling layers”,
“flomains”, are seen as instance-of relationiships, in which elements in one layer or domain are i

spme element in the layer or domain belew (Figure 1).

Endeavour Domain

Methodology Domain

Metamodel Domain

tted by the
trained and
here called
hstances of

Figure 1 — The three areas of expertise, or domains, which act as a context for SEMDM

Regarding the methodology domain, it must be noted that more than one “methodology” may exist at this level,
interlinked by refinement relationships. For example, it is common that organizations create organization-wide,

generic methodologies from a metamodel, and then adjust and customize said methodologie

s for each

particular endeavour. In cases like this, both kinds of methodologies (organization-wide and endeavour-
specific) belong in the methodology domain and are connected via a refinement relationship (as opposed to

instance-of). Cases with more than two steps of refinement are also possible.
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5.1 Method Engineering

In accordance with most of the above-mentioned approaches to metamodelling, the SEMDM accepts the idea
of method engineering (see [9, 10] for an introduction), defining the metamodel as a set of classes from which
“methodology chunks” can be generated and then composed into a usable methodology [11]. However, the
method engineering approach has been used primarily in the process realm (and hence the often-used name
of “process engineering”), whereas the SEMDM extends it to the modelling domain as well (see 5.2).

5.2 Dual-Layer Modelling

Most metamodelling approaches define a metamodel as a model of a modelling language, process or
methodo|ogy that developers may employ. Following this conventional approach, classes in the metamgdel
are used by the method engineer to create instances (i.e. objects) in the methodology domainand thus
generate| a methodology. However, these objects in the methodology domain are often used|as classeg by
developgrs to create elements in the endeavour domain during methodology enactment.\ This appafent
contradidtion, not solved by any of the existing metamodelling approaches, is addressed by the SEMDM pand
solved by conceiving a metamodel as a model of both the methodology and the endéavour domains. While
offering g strict model of the endeavour domain in the metamodel, the SEMDM maintains a high degre¢ of
flexibility] allowing the method engineer to configure the development process(and address the modelling
issues ag necessary.

5.3 Pqgwertypes and Clabjects

Two congepts, new to methodology modelling, must be introduced.in order to support the features requireq by
the SEMPDM. First of all, modelling the methodology and endeavour domains at the same time gives risg¢ to
pairs of flasses in the metamodel that represent the same concept at different levels of classification. [For
example| the Document class in the metamodel represents. documents managed by developers, while|the
DocumentKind class in the metamodel represents differént kinds of documents that can be managed by
developgrs. Notice how Document represents a concefb that belongs in the endeavour domain (documents
that people manage) while DocumentKind represents a concept that belongs in the methodology donpain
(kinds of documents described by the methodology). For example, the concept of ClassDiagram is| an
instance [of DocumentKind, but a given class diagram in the endeavour, with a particular author and creation
time, is gn instance of Document. In turn, these two classes are related by a classification relationship, sipce
every dopument (in the endeavour domain)sis an example (instance) of some particular kind of document|(as
defined ih the methodology domain). This pattern of two classes in which one of them represents “kindg of”
the othel is called a powertype pattern, since the class with the “kind” suffix is a powertype (see [12] fo an
introductlon to the powertype concept) of the other class, called the partitioned type. In this International
Standard, the notation Documént/*Kind is used to refer to the powertype pattern formed by the powertype
DocumentKind and the partitioned type Document.

At the same time, endeavour-level elements must be instances of some methodology-level elements, pnd
methodo|ogy-level elements must be instances of metamodel-level elements. This means that (at least somme)
elementq in the methodology domain act at the same time as objects (since they are instances of metamaodel
classes)|and classes (since endeavour-level elements are instances of them). This class/object hyprid
concept has“been described in [13] and named clabject. Clabjects have a class facet and an object facet.
Within the SEMDM, clabjects are the means to construct a methodology from the powertype patterns found in
the metamodel. In this way, a powertype pattern can be “instantiated” into a clabject by making the object
facet of the clabject an instance of the powertype class in the powertype pattern, and the class facet of the
clabject a subclass of the partitioned type in the powertype pattern. For example, a method engineer wanting
to support requirement specification documents in the methodology that he or she is constructing would create
the clabject RequirementsSpecificationDocument (in the methodology domain) as an instance of Document-
Kind and a subclass of Document. By using clabjects at the methodology level, every single element
susceptible of being instantiated during enactment is represented by a class, which is appropriate for
instantiation, and by an object, which is appropriate for automated manipulation by tools.

Notice how a given attribute of the powertype class acts as discriminator of the powertype pattern, meaning
that unique values of that attribute will be assigned to each of the instances of the powertype class, and the
same value will be used to name the corresponding subclass of the partitioned type. For example, in the
Document/*Kind powertype pattern, DocumentKind.Name is the discriminator. This means that each instance

6
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of DocumentKind will have a unique value for Name and its associated class (a subtype of Document) will be
named with that value. Following the previous example, a given instance of DocumentKind would have Name

= “ClassDiagram”, and its corresponding subclass of Document would be called ClassDia
discriminator attribute thus acts as the bond between the two facets of the clabject.

5.4 Uniting Process and Product

Most of the existing metamodelling approaches focus either on the process or on the modelling (i.

gram. The

e. product)

side of methodolog|es Most of these approaches however, offer connection points for ° plugging in” the

odelling focus). This approach has the benefit of allowing a rich definition, at the methodology |
teractions between a process and the products generated by it.

.5 Process Assessment

—

sually, the maturity or capability of an organization regarding the performance of a process is m

QD

it

to work unit kinds expressed using the MinCapabilityLevel attributesof class WorkUnitKind,

b a method engineer can easily establish the minimum capability level at which each

ork unit kind may be performed. Although different assessntent approaches and standards h
fferent ranges of capability levels (see [14] for an example);.the following exemplar list is generig
e applicable to nearly every situation:

oo <= u

Incomplete (level 0): the organization fails to@uccessfully execute the process.
Performed (level 1): the process is suceessfully executed but may not be rigorously p
tracked.

Managed (level 2): the process is planned and tracked while it is performed; work produ
to specified standards and requirements.

Established (level 3): the procéss is performed according to a well-defined specification th
tailored versions of standards;
Predictable (level 4): measures of process performance are collected and analysed, |
guantitative understanding of process capability and an improved ability to predict performd
Optimizing (level(5):“continuous process improvement against business goals is achieV
guantitative feedbhack.

tep beyond
dies evenly.
ots on which
with them
evel, of the

pasured by

Ssigning a capability level to its enactment. The SEMDM adopts the coneept of capability level and attaches

hve slightly
enough to
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nce.
ed through

© ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=ba816ddb064b3e42d70c333786bf2a54

ISO/IEC 24744:2007(E)

6

Introduction to the SEMDM

6.1 Highly Abstract View

From the most abstract perspective, the SEMDM defines the classes MethodologyElement and Endeavour-
Element that represent, respectively, elements in the methodology and the endeavour domains. Methodology-
Element, in turn, is specialized into Resource and Template, corresponding to methodology elements that are

used “as
the ende
level tha
same elg
Element
are discU

At the sg
and allo
necessa
shown tg

6.2 Al

There ar
resource|

The powertype patiern formed by Template and EndeavourElement is refined into more speciali
powertygde patterns formed by subclasses of these two, namely: StageKind and Stage (representin
managed time\frame within an endeavour), WorkUnitKind and WorkUnit (a job performed, or intended tg
performgd{-within an endeavour), WorkProductKind and WorkProduct (an artefact of interest for
endeavo T Thtt T

will have instances at the endeavour level, and EndeavourElement is the abstract superclass-of

ssed in sub-clause 5.3. See Figure 2 for a graphical representation.

Element
+DisplayText

1

MethodologyElement]
Z\r

Resource Template ‘ EndeavourElement]

+Name |

Figure 2 — Highly albstract view of the SEMDM

me time, a top class Element is defided to generalize MethodologyElement and EndeavourElen
v homogeneous treatment of all elements across the methodology and endeavour domains w
y. The DisplayText attribute of Element gives a short text describing each instance suitable to
the instance’s final users.

stract View and Core -Classes

e three clusters_of-core classes: methodology templates, specializing from Template; methodol
5, specializing-from Resource; and endeavour classes, specializing from EndeavourElement.

e at tha andaavanr lnval (0o racorireac) and mathadalann, alamantc that ara cad hay iﬂbfﬁﬂﬁﬂﬁr\f] at
oottt et ay our ey e (e e S OuTrce ot e tro o o gy Ere ettt areuSsta By ottt tett o

avour level (i.e. templates) [3]. Since Template is the abstract type of all elements at the methadology

the

ments, these two classes form a powertype pattern in which Template is the powertype, Endeavour-
is the partitioned type and Template.Name is the discriminant. Powertype patterns and*their uspge

ent
hen
be

Ogy

zed
j a
be
the

ModelUnitKind and ModelUnit (an atomic component of a model). See Figure 3 for a graphical depiction.

and
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Methodology Element

T

Template
Name

N

Resource

A

StageKind WorkProductKind ProducerKind Language Constraint Guideline

+Description +Name +Expression +Deseription

WorkUnitKind Outcome

ModelUnitKind
+Definition

Notation

+Purpose
+MinCapabilityLevel

+Description

+Name +MinCapahiliy-evel

WorkProduct

Stage Producer

+CreationTime
+LastChangeTime
+Status

t+ Name

WorkUnit

Sarttime ModelUnit

+EndTime
+Duration

\V4

EndeavourElement

Figure 3 — Abstract view of the SEMDM, showing the core classes in the metamode

t the same time, Resource is specialized into Language (a structure of model unit kinds that
particular modelling perspective), Notation«(a’concrete syntax, usually graphical, which can be use
odels created with certain languages),"Guideline (an indication of how some methodology elemg
used), Constraint (a condition that holds or must hold at certain point in time) and Outcome (an
résult of the successful performance-ef a work unit).

.3 Process Classes

gjven area of expertise), Task/*Kind (small-grained, focusing on what must be done in order to
gjven purpose) and-Fechnique/*Kind (small-grained, focusing on how the given purpose may be ac

orkUnitKind»is characterized by a purpose and a minimum capability level at which it makes s
performed, and is related to Outcome in a one-to-many fashion, so a set of outcomes can be defin
specifie-kind of work unit. Also, WorkUnit/*Kind holds a whole/part relationship to Task/*Kind, so an
or work unit kind can be defined as a collection of tasks or task kinds, respectively. This allg

focus on a
d to depict
nts can be
pbservable

he WorkUnit/*Kind powertype pattern is specialized into Process/*Kind (large-grained, operating within a

achieve a
nieved).

ense to be
ed for each
y work unit
ws for the

recursive definition of units of work down to the necessary level of detail.

Since individual work units happen at the endeavour domain within a particular temporal frame (see below),
the WorkUnit class incorporates the necessary attributes to describe this. The WorkUnitKind class, however,
is only a specification of what must be done and does not contain any reference to any particular time frame;

therefore, no time-related attributes are present. See Figure 4 for a graphical depiction.
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+Result

Outcome

#+ Description
# MinCapabilityLevel

WorkUnitKind

On the t
within an
WithDurg
product

Build/*Ki
work pro
composit
to Build
respectiv
so the te

+Purpose
+MinCapabilityL_evel oF
ProcessKind
ox +Context +Chid
— i
TaskTechniqueMappingKind
+RecommendedUsage 0.1 +Parent
o o
+Component 1
TaskKind TechniqueKind
t+ Description +Description
0.* — 1
+Component 1
Task Technique
1 '
0.* 0.*
TaskTechniqueMapping 0.* + Child
i+ Justification
+Context +Parent
Process
>
WorkUnit 0.1
+StartTime

+EndTime
+Duration

Figure 4 — Work units

bmporal side, Stage/*Kind is specialized into,'StageWithDuration/*Kind (a managed interval of t
endeavour) and InstantaneousStage/*Kind, (a managed point in time within an endeavour). St3
tion/*Kind is, in turn, specialized into\TimeCycle/*Kind (having as objective the delivery of a f
br service), Phase/*Kind (having as'objective the transition between cognitive frameworks)

nd (having as major objective the delivery of an incremented version of an already existing se
Hucts). TimeCycle/*Kind also holds a whole/part relationship to Stage/*Kind, allowing for the recur
ion of time cycles and other-Stages. Phase/*Kind, on the other hand, holds a whole/part relations
*Kind so any phase or/phase kind can be linked to the corresponding builds or build ki
ely, that occur within it-~Atthe same time, StageWithDuration/*Kind is associated with Process/*K
mporal side of the process can be related to the appropriate elements on the job side. See Figu

for a graphical depiction.
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ProcessKind
0.* 0.* +Context
+TemporalContext 0.*

StageKind StageWithDurationKind

PhaseKind

InstantaneousStageKind

MilestoneKind TimeCycleKind BuildKind
Z+Dooorintion

| I

|
\
n

Milestone TimeCycle Build

InstantaneousStage Phasg
+TimeReached ~N

+Number

StageWithDuration
Stage < i+ StartTime
f+ EndTime
i+ Duration
0.*
- +TemporalContext 0.1
Process 0.1 +Context

Figure 5 — Stages

OTE - Temporal ordering and sequencing are achieved in SEMDM in two different ways. At a high level of
pstraction, stage kinds allow the methodologist to, specify the overall temporal structure of a mathodology.
tage kinds, in this sense, are “empty containefs’ that can be “filled” with work unit kinds in ordef to specify
hen things are to be done. At a detailed level, however, time ordering and sequencing is ngt explicitly
pbecified, but emerges from the collections ef action kinds associated to each task kind. Action kinds of any
ven task kind determine what kinds_of\work products are necessary in order to accomplish the associated
ask. Thus, at any point in time during.enactment, the set of “executable” tasks can be determined|by looking
the pool of existing work products*and the action kinds associated to each candidate task kind.

Q wn = (Y =

—+

.4 Producer Classes

roducer/*Kind is specialized into Role/*Kind (a collection of responsibilities that a producer [can take),
ol/*Kind (an instrument that helps another producer to execute its responsibilities in an automated way).
roducer has am~additional subclass, Person, which allows taking into account individual perspns at the
endeavour levél._Producer/*Kind is also related to WorkUnit/*Kind through WorkPerformance/*Kird, so links
between units~of work and the assigned and/or responsible producers are possible. See Figyre 6 for a
graphical depiction.
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+Member

WorkUnitKind ! +Agent ProducerKind

t+ Purpose Q

t+ MinCapabilityLevel +Job 1
0.
0. 0. Plays »
WorkPerformanceKind RoleKind TeamKind
+RecommendedAssignment +Responsibiliies
0.* B G 0.*
Toottrdt
)
Role Person
0.%
Plays »
WorkPerformance Tool Team

+lustification

WorkUhit

+StartTim
+EndTimg
+Duration]

+Agent

Producer

+Name

*
+Member 0-

Figure 6 — Producers

6.5 Prpduct Classes

WorkProfuct/*Kind has five subtypes: Softwareltem/*Kind, Hardwareltem/*Kind (a piece of software
hardwareg, respectively, that is of interest to the-endeavour), Model/*Kind (an abstract representation of sg
subject that acts as the subject’s surrogate~for some well defined purpose), Document/*Kind (a dura
depiction of a fragment of reality) and- CompositeWorkProduct/*Kind (an aggregate of other elemen
Although| documents would usually depict models, they can also depict other entities of interest or even o
documents. In fact, Document/*Kind has an association to WorkProduct/*Kind to represent this fact. A
DocumeIU*Kind has a recursive whole/part relationship with itself so a given work product or work prog

kind can|be defined as a collection of other work products or work product kinds, respectively. See Figu
for a graphical depiction.
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+Context

ModelKind

WorkProductKind

‘+Desaiplion

ModelUnitKind

+Definition

0.%
tind

CompositeWorkProductKind HardwareltemKind 1% +Target

0 +SubDocume

RefersTo

+ParentDocumentkind ModelUnitUsageKind

DocumentKind

t+ MinUsageCount
t+ MaxUsageCount

SoftwareltemKind

0.*

5

< Depidts Language

+Name

+

+Target 1.*

Notation Supports

t+ Name

< Depids Document +ParentDocument

+Title
+Version

ModelUnitUsage RefersTo »

Softwareltem +SubDocumen

1

1.

1.*

3

+Context

+Target

CompositeWorkProduct Hardwareltem Mo

elUnit

1.*

WorkProduct
f+ CreationTime

t+ LastChangeTime
i+ Status

+Context

Madel

1

Figure 7 — Work product andsmodelling classes

=

odel/*Kind, in turn, holds a whole/part relationship to ModelUnitUsage/*Kind, which in turn is assq
pbecific ModelUnit/*Kind. This chain of relationshipsxmakes it possible to describe what model unif
n which models, and how they are employed. In addition, every ModelUnitKind is always def
cpntext of at least one Language. Different languages sharing the same model unit kinds allow f
and interconnected network of model units and*models across a system rather than having differer
olated models. In addition, ModelKind and-Language are directly linked by an association to suf
in which a method engineer wishes to specify what language is used by a certain model kind witho
the component model unit kinds. Also,\Language is associated with Notation to represent the fact th
n%tations support (or can depict). different languages. Finally, Notation is also related to Docun
represent that each documentkind makes use of at least one notation.

=

i9

Note that Language and MaodelUnit/*Kind can generate any required modelling language.

.6 Connection-between Process and Product

—

he interaction/between the process and the product sides of the metamodel is achieved by the
attern Actien/*Kind. An Action/*Kind is always performed in the context of a given Task/*Kind (pro

d acts_ipen a given WorkProduct/*Kind (product side). The ActionKind.Type attribute takes valu
hether-actions of a specific kind create, modify or only read work products of a given kind. Note
task Kinds may not perform any action kinds whatsoever. See Figure 8 for a graphical depiction.
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ActionKind is also related to Constraint, which is specialized into PreCondition (a condition that must hol

order for

associated action has been successfully performed).

6.7 Sdpport Classes

In additi

convenignce of method engineers using the SEMDM. See*Figure 9 for a graphical depiction.

Some m

defined tp represent collections of related methodology elements (i.e. instances of the MethodologyElem

class) th
that Con
possible.

24744:2007(E)

PreCondition

Constraint

+Expression
0.*
PostCondition
+Target 1
+Cause +Effect ActionKind +Agent +Subject
TaskKind Causes » e AdsUpon WorkProductKind
+ Description +Optionality +Description
1 U +WorkProdudRole L L
+Cause Causes » + Effect - +Agent AcsUpon »  *Subject WorkProdugt
Task Action

+CreationTime
+LastChangeTime
+Stawds

1 0.* 1x 1

Figure 8 — Actions and constraints

the associated action to proceed) and PostCondition (a condition that is guaranteed to hold after

bn to the classes necessary to construct methodologies, some support classes exist for

+Component 1 o
MethodologyElement « RefersTo

Reference

+Location

0.* Z\r +ReferredToElement

Conglomerate

+Name Source IsUse(iBy »
+Description

+Name
+Citation 1

Figure 9 — Support classes
echanism fordspecifying reusable methodology chunks is necessary. The Conglomerate class

ht can bewdefined by a method engineer and then reused in different methodological contexts. N
jlomerate is also a subtype of MethodologyElement, so recursive composition of conglomerate

0 in
the

the

ent
ote
5 IS

Also, some means of managing references to bibliographic sources and best practices is needed. The Source
class represents literature items or other sources of information and experience that a method engineer may
want to use when defining methodology elements. The Reference class acts as a link between Source and

Element

14

so any number of linkages between methodology elements and sources can be specified.
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7.1 Classes
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In this sub-clause, the classes in the SEMDM are described in alphabetical order. For each class, a definition
is given in italics, and a description optionally follows. A diagram for each class is also included, showing the
class being defined in the context of its immediate neighbours in the metamodel. Then, the attributes of the
class are listed, including, for each one, its name, data type and semantics. Attribute data types are always
one of the basic primitive types (Boolean, Integer, Timestamp or String) or an enumerated type defined in sub-

C
M

P

A

—+

A

711.1 Action

This is a process- and product-related class.

ction is an abstract subclass of EndeavourElement.

EndeavourElement

1

ause 7.2. Finally, the relationships that the class is involved in are listed from the class’
cluding, for each one, the name of the relationship if there is one, the role that the class_keing
ays in said relationship if there is one, the target class to which the class is associated, andits se

n action is a usage event performed by a task upon a work product. Actions represent the fact t
asks use specific work products.

erspective,
described
mantics.

nat specific

ActionKind . +Sublect WorkProduct
Type Action +Agent  ActsUpon » ubje TCreationTime
+Optionality +LastChangeTime
+WorkProductRole 1+ i +Status
FEffect 0..*
Task +Causé Causes »
1
7.1.1.1  Attributes
This class has no attributes of its own.
71.1.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a ActionKind An action in the endeavour domain is always of some
action kind defined in the methodology domain.
ActsUpon Agent WorkProduct An action always acts upon a particular work product.
h/a Effect Task An action is always the effect of a particular task.
7.1.13 Example

In a software development project, developer John executes a programming task (a task) that involves making
modifications to the source code file “Invoice.cs” (a work product). The event of said task changing said work
product is an action.

7.1.2 ActionKind

An action kind is a specific kind of action, characterized by a given cause (a task kind), a given subject (a work
product kind) and a particular type of usage. Action kinds describe how tasks of specific kinds use work
products of specific kinds, including the nature of such usage, i.e. creation, modification, etc.; its optionality

© ISO/IEC 2007 — All rights reserved
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(whether tasks of the associated kind always use work products of the associated kind via this action kind, or
whether this is optional to some degree); and, optionally, the role that each work product kind plays when
acted upon by the associated task kind. This last characterization is useful to differentiate work products when
a single task kind is linked (via action kinds) to the same work product kind multiple times. In cases like this, it

is expected that each action kind will be marked with a distinctive work product role.

ActionKind is a subclass of Template.

This is a process- and product-related class.

Template
+Name
Action
+Effect ActionKinr +Target
Causes » +Type Constraint
. +Optionality N +Expression
0.. +WorkProductRole 1 0..
+Cause 1 1% +Agent
+Subject
TaskKind ActsUpon o WorkProductKind
+Description { +Description
7.1.2.1 | Attributes
Name Type Semantics
Type ActionType The nature of the usage that the associated task kind performs on
the associated work(product kind. See sub-clause 7.2.1 for possible
values.
Optionalit DeonticValue The degree of ‘obligation for the associated task kind to act upon the
associated, work product kind. See 7.2.2 for possible values.
WorkProductRole String The rolesthat work products of the associated kind will play during
enadtment within actions of this kind.
7.1.2.2 | Relationships
Name Role To class Semantics
Classifies n/a Action An action in the endeavour domain is always of some
action kind defined in the methodology domain.
ActsUpon Agent WorkProductKind ~ An action kind is always the agent that acts upon a
particular work product kind.
n/a Effect TaskKind An action kind is always the effect of a particular task
kind.
n/a Target Constraint An action kind may be constrained by some
constraints.
7.1.2.3 Example

In a given methodology, a task kind “Determine business concepts” is defined, together with a work product
kind “Business Concept Dictionary”. Both are related by the fact that tasks of the “Determine business
concepts” kind will, when executed, create work products of the “Business Concept Dictionary” kind. Said

relationship is modelled as an action kind with Type = Create and Optionality = Mandatory.

7.1.3 Build

A build is a stage with duration for which the major objective is the delivery of an incremented version of an
already existing set of work products. Builds are often used to implement incremental, iterative time cycles.

16
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Build is an abstract subclass of StageWithDuration.

This is a process-related class.

StageWithDuration
+StartTime

+EndTime
+Duration
BuildKind BLji|d
+Number
711.3.1  Attributes
Name Type Semantics
Number String The number of the build. Since builds are, by definition; incremental,

some kind of numbering system is strongly recommended.

711.3.2  Relationships
Name Role To class Semantics
IsClassifiedBy n/a BuildKind A build in the endéavour domain is always of some

build kind defined in the methodology domain.

11.3.3 Example

[elleX

>

—

a software development project, John's teamy§pends two weeks focusing on analysing,
plementing and testing a few new system {eatures. After these two weeks, they delive
plementation of the final system. Once this S done, they pick a new bunch of features and
alysis, modelling, implementation and testing to construct an incremented version of the system,|

f features is incrementally incorporated-to the system, as performed by John’s team, is a build.
1.4 BuildKind

build kind is a specific kind.of build, characterized by the type of result that it aims to produce.
uildKind is a subclass‘af’ StageWithDurationKind.

his is a process-related class.

StageWithDurationKind

modelling,
r a partial
repeat the
They keep

ping this until the system contains all the*tequired features. Each of the short time spans in which a new set

i

7

BuildKind Build
+Number

141 Attributes

This class has no attributes of its own.

7.1.4.2 Relationships
Name Role To class Semantics
Classifies n/a Build A build in the endeavour domain is always of some

build kind defined in the methodology domain.

©lI
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7.1.4.3 Example

In a given methodology, a build kind “Construction Build” is defined to represent the fact that, when said
methodology is enacted, a sequence of construction builds will be performed in order to construct the product

incrementally.

7.1.5 CompositeWorkProduct

A compositework product is a-work product composed of other work products

CompositeWorkProduct is an abstract subclass of WorkProduct.

This is alproduct-related class.

WorkProduct 1.*
+CreationTime

+LastChangeTime
+ Status +Companent
+Composite
CompositeWorkProductKind CompositeWorkProduct<>
| o
7.1.5.1 | Attributes
This class has no attributes of its own.
7.1.5.2 | Relationships
Name Role To class Semantics
IsClassifigdBy n/a CompositeWorks A composite work product in the endeavour domain is
ProductKind always of some composite work product kind defined in
the methodology domain.
IsMadeOff Composite WorkProdutt A composite work product is made of one or more work
products.

7.1.5.3 | Example

Upon finalization of a systems development project, a complex configuration of hardware, software

documerjtation is delivefed to the customer. Each individual released work product can be modelled as ei
a hardware item, a software item or a document; the complete, final product delivered to the customer
composife work product.

7.1.6 JompositeWorkProductKind

and
ther
s a

A composite work product Kind is a specific kind of composite work product, characierized by the kinds of

work products that are part of it.
CompositeWorkProductKind is a subclass of WorkProductKind.

This is a product-related class.
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WorkProductKind

+Description

=

0.*
CompositeWorkProductKind ‘CompositeWorkProduc4
+Composite ‘ ‘ ‘
7.1.6.1  Attributes
Thisclasshas-ro-atrbutesolHs-owh-
711.6.2 Relationships
Name Role To class Semantics
Classifies n/a CompositeWork- A composite work product in the endeavour, domain is
Product always of some composite work product kind defined in
the methodology domain.
IsMadeOf Composite WorkProductKind A composite work product kind issmade of one or more
work product kinds.
711.6.3 Example

S35

O

711.7 Conglomerate

This is a support class.

+Component

conglomerate is a collection of related methadology elements that can be reused in different met
pntexts. Conglomerates provide the basic reuse mechanism in the SEMDM.

Jonglomerate is a subclass of MethodologyElement.

MethodologyElement

e

Conglomerate

+Name
+Description

a given methodology, the final product to be delivered to the\customer upon completion of & project is
odelled as a composite work product kind. Such a composite”includes software and hardware
us the associated document kinds.

item kinds

hodological

711.7, 2~ Attributes
‘IIGIIIC Tpr SCIIIGI It;bo
Name String The name of the conglomerate.
Description String The description of the conglomerate, usually explaining the
methodological contexts for which it has been designed.
7.1.7.2 Relationships
Name Role To class Semantics
n/a n/a Methodology- A conglomerate is composed of a collection of
Element methodology elements.

© ISO/IEC 2007 — All rights reserved
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7.1.7.3 Example

In a given methodology, the process kind “Quality Assurance”, the document kinds “Quality Standard” and
“Quality Report”, and the team kind “Quality Assurance Team” (all of them methodology elements) are put into
a conglomerate named “Quality-Related Fragments” so a methodologist can, easily and in a single step,
incorporate it to a customized methodology or remove it from a methodology.

7.1.8 Constraint

A constrpint is a condition that holds or must hold at certain point in time. Constraints are often usec]i to
declaratiyely characterize the entry and exit conditions of actions.

Constraift is an abstract subclass of Resource, specialized into PreCondition and PostCondition.

This is alprocess- and product-related class.

Resource

ActionKind +Target Zr

Constraint
+Type
+Optionality . +Expression
+WorkProductRole 1 0.. /\
PreCondition PostCondition
7.1.8.1 | Attributes
Name Type Semantics
Expressiofp String The expréession that must evaluate as true for the constraint to hold.
Note~that this is an abstract attribute and therefore different
subclasses attach different specific semantics to it.
7.1.8.2 | Relationships
Name Role To class Semantics
n/a n/a ActionKind A constraint always characterizes a given action kind.

7.1.8.3 | Example

In a givep methodelogy, a task kind “Deliver user documentation” is defined, together with a work product Kind
“User DqQcumentation”. Both are related by the fact that tasks of the “Deliver user documentation” kind will,
when expcuted, use work products of the “User Documentation” kind. Said relationship is modelled as| an
action kindZwith Type = ReadOnly. However, the method engineer wants to capture the need that Jser
documentation is only delivered after the associated “User Interface Specification” work product has been
approved. This is done by creating a constraint with Expression = (UserInterface Specification.WorkProduct-
Status is Approved) (a precondition) and attaching this constraint to the above mentioned action. Thus, the
action will not be allowed to execute unless the required condition is met.

7.1.9 Document

A document is a durable depiction of a fragment of reality. Documents often represent models, but they can
also represent other subjects.

Document is an abstract subclass of WorkProduct.
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inspection

inspection

+RepresentedSubject WorkProduct
+CreationTime
. +LastChangeTime
. 0.. +Status
< Depicts
|
0.*
DocumentKind ITEEME
] +Title
_ +version +SubDocument
0.1 ‘ +ParentDocument
71.9.1  Attributes
Name Type Semantics
Title String The title of the document.
\Version String The version identifier of the document. Since documents are durable
by definition, some version control is stronglyrecommended.
7.1.9.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a DocumentKind A documert, int the endeavour domain is always of
some document kind defined in the methodology
domain,
h/a ParentDocument  Document A decument may be the parent of sub-documents.
h/a SubDocument Document A\ document may be a sub-document of a number of
parent documents.
Depicts n/a WorkProduct A document may depict a number of work products.
7.1.9.3 Example
I order to organize a code inspection, Mary prints out the code to be inspected plus a copy of thq
checklist. During the inspectionyMary takes notes of the defects found in the code and then she compiles
these results into an inspection-report. The code to be inspected, the inspection checklist and the
rgport, as used by Mary, afe documents.
7/1.10 DocumentKind
A document kind'is a specific kind of document, characterized by its structure, type of content and purpose.
DocumentKind is a subclass of WorkProductKind.
Thhis’is a product-related class.

+RepresentedSubject -
WorkProductKind
« Depicts o +Description
0“*

DocumentKind

Notation

Document

+Title
+Version

+Name
1.*
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7.1.10.1 Attributes

This class has no attributes of its own.

7.1.10.2 Relationships

Name Role To class Semantics
Classifies n/a Document A document in the endeavour domain is always of
some document kind defined in the methodology
domain.
n/a Parent- DocumentKind A document kind may be the parent of sub-document
DocumentKind kinds.
n/a SubDocument- DocumentKind A document kind may be a sub-document kind of a
Kind number of parent document kinds.
Depicts n/a WorkProductKind A document kind may depict a number of work produet
kinds.
n/a n/a Notation A document kind uses some given notations.

7.1.10.3| Example

In a given methodology, the document kind “System Requirements Specification” is defined to represent|the
fact that,|when said methodology is enacted, documents of such a kind will be'created or used.

7.1.11 Hement
An element is an entity of interest to the metamodel. Since the SEMDM addresses both the methodology gnd
the endejpvour domains (see sub-clause 5.2), any entity in either of these realms is subject to being mode|lled
by the SEMDM and therefore to becoming represented by an‘element.

Element s an abstract class, specialized into MethodologyElement and EndeavourElement.

This is alhigh-level class.

Element
+DisplayText
\
MethodologyElement EndeavourElement
7.1.11.1| Attributes
Name Type Semantics
Display Tejxt String Name or description suitable to be displayed to final users of the

element. The value of this attribute can be, in many of the
subclasses of Element, computed from other attributes.

7.1.11.2 Relationships

This class has no relationships of its own.

7.1.11.3 Example

This class is too abstract to give a concrete example. Please see the examples for any of the subtypes of
Element.
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7.1.12 EndeavourElement

An endeavour element is an element that belongs in the endeavour domain. Any element created by a
developer while using a methodology is represented by EndeavourElement.

EndeavourElement is an abstract subclass of Element, specialized into Stage, WorkUnit, TaskTechnique-
Mapping, Action, WorkProduct, ModelUnit, ModelUnitUsage, Producer and WorkPerformance.

This is a high-level class.

Element
+DisplayText
Template EndeavourElement
+Name
AN
‘ |
WorkUnit

 StartTime Action ModelUnit Producer

+EndTime +Name

+Duration

WorkProduct
Stage TaskTechniqueMapping +CreationTime ModelUnitUsage| WorkPerformance
+Justification +LastChangeTime +Justification
+Status
711.12.1 Attributes
This class has no attributes of its own.
711.12.2 Relationships
Name Role To-class Semantics
sClassifiedBy n/a Template An endeavour element is always of some template
defined in the methodology domain.

71.12.3 Example
This class is too abstract to give a concrete example. Please see the examples for any of the gubtypes of
HndeavourElement.
711.13 Guideline
A guideline’is an indication of how a set of methodology elements can be used during enactment.
Guideline is a subclass of Resource.

This is a high-level class.
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Resource

1

Guideline

+Description

0.*
1.
MethodologyElement ¢ Documents
+DocumentedElement
7.1.13.1 | Attributes
Name Type Semantics
Descriptign String The description of the usage of the associated methodology
elements.
7.1.13.2| Relationships
Name Role To class Semantics
Documenfs n/a Methodology- A guideline always documents; seme methodology
Element elements.
7.1.13.3| Example

In a particular agent-oriented software development methodolagy;'the model unit kind “Role” is defined to

represen
concept
explainin
said guid
7.1.14 H
A hardwa3

Hardwar

This is a

ardwareltem

product-related class.

t roles that agents may play at run-time. Since the concept of “role” in this context is different to
of “role” in object-oriented methodologies, the fiethod engineer decides to create a guide
g how the model unit kind “Role” in this particularsmethodology is intended to be used, and attac
eline to said model unit kind.

ire item is a piece of hardware of interest to the endeavour.

pltem is an abstract subclass@fiWorkProduct.

WorkProduct

+CreationTime
+LastChangeTime
+Status

i

HardwareltemKind Hardwareltem

the
line
hes

7.1.14.1

Attributes

 —

This class has no attributes of its own.

7.1.14.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a Hardwareltem- A hardware item in the endeavour domain is always of
Kind some hardware item kind defined in the methodology
domain.
24
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1.14.3 Example

During an IT infrastructure deployment project, a number of sub-networks are organized and then
interconnected via routers. Each sub-network and each router is a hardware item.

7

.1.15 HardwareltemKind

A hardware item kind is a specific kind of hardware item, characterized by its mechanical and electronic

C

aracteristics requirements and features
T T

—

ardwareltemKind is a subclass of WorkProductKind.

his is a product-related class.

WorkProductKind

HardwareltemKind Hardwareltem

— —

o >

] [OY |
711.15.1 Attributes
This class has no attributes of its own.
711.15.2 Relationships
Name Role To class Semantics
Classifies n/a Hardwareltem A hardware item in the endeavour domain is always of
some hardware item kind defined in the methodology
domain.
711.15.3 Example

m a particular systems development methodology, the hardware item kind “Network” is defined tp represent

e fact that, when said methodology is enacted, hardware items of such kind will be created or used.

1.16 InstantaneousStage

n instantaneouts stage is a managed point in time within an endeavour. Instantaneous stages usually
brrespongd-to/significant events in the endeavour.

sttantaneousStage is an abstract subclass of Stage, specialized into Milestone.

hicsac rocacc ralatad clacc
ot

©l

an
ToTo o PToct oo Tette o oroo o

Stage

InstantaneousStageKind InstantaneousStage
‘ +TimeReached

Milestone

L
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7.1.16.1 Attributes

Name Type Semantics

TimeReached Timestamp The point in time at which the instantaneous stage is reached.

7.1.16.2 Relationships

Name Role To class Semantics
IsClassifiedBy n/a Instantaneous- An instantaneous stage in the endeavour domain is
StageKind always of some instantaneous stage kind defined in the

methodology domain.

7.1.16.3| Example

During g certain project for which John is project manager, the system definition phase\is*approaching
completipn. Once the system is fully defined, the system construction phase will take-place. In ordef to
manage [the transition between phases, John tracks the point in time in which system-defifition is compjete
and stahjle, which marks said transition. This point in time is an instantaneous stage (to be precisg, a

milestong).

7.1.17 IstantaneousStageKind

An instantaneous stage kind is a specific kind of instantaneous stage, chaftacterized by the kind of event that it

represents.

InstantarjeousStageKind is an abstract subclass of StageKind, spéecialized into MilestoneKind.

This is alprocess-related class.

StageKind

InstantaneousStageKind

MilestoneKind
+Description

7.1.17.1| Attributes

This class has nofattributes of its own.

7.1.17.2| Relationships

InstantaneousStage
+TimeReached

Name Role To class Semantics
Classifies n/a Instantaneous- An instantaneous stage in the endeavour domain is
Stage always of some instantaneous stage kind defined in the

methodology domain.

7.1.17.3 Example

In a given methodology, two large phase kinds are defined in order to describe the definition of the system as
opposed to the construction of the system. The transition between phases of these kinds needs to be marked
by a managed point in time, and therefore the instantaneous stage kind “System definition is complete and
stable” (a milestone kind) is defined to represent this fact.

26
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A language is a structure of model unit kinds that focus on a particular modelling perspective. This definition
fits well with common definitions of “language”, such as “a systematic means of communicating by the use of
sounds or conventional symbols“; in SEMDM'’s definition, the symbols are the model unit kinds. Languages
often focus on specific abstraction levels (i.e. informal view, high-level formal view, detailed formal view, etc.)
and specific aspects of the modelled subject (i.e. structural, behavioural, visual, etc.).

Language is a subclass of Resource.

This is a product-related class.

Resource

+Target Zﬁ

+Context

using the object-oriented concepts of “class”, “attribute”, “generalization” and “association”. In orde
this, the njethod engineer defines a language “Class Modelling Language” involving the above listg

us theirsemantics and the relationships amongst them.

.1.19 MethodologyElement

Notation Supports Language ModelUnitKind
+Name +Name +Definition
1.* 1.* 1. 1.
1
ModelKind Uses »
0.*

711.18.1 Attributes

Name Type Semantics

Name String The name of the language.
71.18.2 Relationships

Name Role To class Semantics

n/a Context ModelUnitKind A language is always composed of some model unit
kinds.

h/a Target Notation A language is always targeted by at least one notation,
which must be capable of depicting model units of the
associated model unit kinds.

h/a n/a ModelKind A language may be used by some model kinds.

711.18.3 Example

a particularsoftware development methodology, the detailed static structure of the system is fepresented

I to capture
d concepts

A methodology element is an element that belongs in the methodology domain. Any element created by a
method engineer while constructing a new methodology (or extending an existing one) is represented by
MethodologyElement.

MethodologyElement is an abstract subclass of Element, specialized into Resource, Template and
Conglomerate.

This is a high-level class.

© ISO/IEC 2007 — All rights reserved
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Element
+DisplayText
0.*
<« Documents Guideline
L +DocumentedElement +Description
+ReferredToElement 0..*
Reference MethodologyElement
+Location
0..* 1 A +Component
L
\ \
Template Resource Conglomerate|
FName +Name
+Description 0.*
7.1.19.1| Attributes
This class has no attributes of its own.
7.1.19.2 | Relationships
Name Role To class Semantics
n/a Component Conglomerate A methodology element may be ‘a@”.component of a
number of conglomerates.

n/a Documented- Guideline A methodology element miay~be documented by

Element guidelines.
n/a ReferredTo- Reference A methodology element “can be referred to by

Element references.

7.1.19.3| Example

This clags is too abstract to give a concrete example. Please see the examples for any of the subtypeg of
Methodo|ogyElement.

7.1.20 Milestone

A milestgne is an instantaneous stage that marks some significant event in the endeavour. Milestones may| be
used to mark the delivery of significant work products.

Milestong is an abstract subclass of InStantaneousStage.

This is aprocess-related class:

InstantaneousStage
+TimeReached

MilestoneKind Milestone
1 Dascrioti L | |
Ittt |

7.1.20.1 Attributes

This class has no attributes of its own.

7.1.20.2 Relationships

Name Role To class Semantics

IsClassifiedBy n/a MilestoneKind A milestone in the endeavour domain is always of some
milestone kind defined in the methodology domain.
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7.1.20.3 Example

During a certain project for which John is project manager, the system definition phase is approaching
completion. Once the system is fully defined, the system construction phase will take place. In order to
manage the transition between phases, John tracks the point in time in which system definition is complete
and stable, which marks said transition. This point in time is a milestone.

7.1.21 MilestoneKind

milestone kind is a specific kind of milestone, characterized by its specific purpose and kind_of Jévent that it
gnifies.

v >

MilestoneKind is a subclass of InstantaneousStageKind.

—

his is a process-related class.

InstantaneousStageKind

MilestoneKind Milestone

+Description
711.21.1 Attributes
Name Type Semantics
Description String The descriptidn of the event signified by milestones of this kind.
7.1.21.2 Relationships
Name Role To class Semantics
Classifies n/a Milestone A milestone in the endeavour domain is always of some

milestone kind defined in the methodology domain.

7.1.21.3 Example

a given methodology;.two large phase kinds are defined in order to describe the definition of thg system as
opposed to the construction of the system. The transition between phases of these kinds needs to[be marked
by a managed point’'in time with specific semantics, and therefore the milestone kind “System definition is

1.22 Model

A

odel is an abstract representation of some subject that acts as the subject’'s surrogate for[some well
defired—purpose—Neotice—that—nodels—are—abstra SRS and—therefore—they—o S or directly
manageable. Documents are the perceivable, communicable counterparts of models.
Model is an abstract subclass of WorkProduct.

This is a product-related class.

© ISO/IEC 2007 — Al rights reserved 29


https://standardsiso.com/api/?name=ba816ddb064b3e42d70c333786bf2a54

ISO/IEC 24744:2007(E)

WorkProduct

+CreationTime
+LastChangeTime
+Status

+Context

ModelKind Model ModelUnitUsage|
g l 1“*
7.1.22.1 Attributes
This class has no attributes of its own.
7.1.22.2 | Relationships
Name Role To class Semantics
IsClassifigdBy n/a ModelKind A model in the endeavour domain is always of some
model kind defined in the methodology domain.
n/a Context ModelUnitUsage A model is the context for some number of\tnodel unit
usages.

7.1.22.3| Example
During tHe requirements process in a software development project, a list‘'of candidate classes is made. After,
during high-level modelling, this list is refined and classes are determined. Also, classes are fleshed out, pnd
attributeg, generalizations and associations are added. The resulting abstract construct is repeatedly used

along th¢ project to assist with other tasks, being different in different ways depending on each moment’s
needs. This construct is a model.

7.1.23 ModelKind
A model kind is a specific kind of model, characteriZed by its focus, purpose and level of abstraction.
ModelKind is a subclass of WorkProductKind-

This is alproduct-related class.

WorkProductKind

ModelUnitdsageKind " ModelKind Model
+MinUsageCount ‘
+MaxUsageCount +Context
0.*
Uses » Language
[+Name
1
7.1.23.1 Attributes
This class has no attributes of its own.
7.1.23.2 Relationships
Name Role To class Semantics
Classifies n/a Model A model in the endeavour domain is always of some

model kind defined in the methodology domain.
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Name Role To class Semantics

n/a Context ModelUnitUsage- A model kind is defined to be the context for some
Kind number of model unit usage kinds.

Uses n/a Language A model kind uses a certain language.

7.1.23.3 Example

In a particular software development methodology, both the structure and behaviour of the software system to
be built need to be described. Each time the methodology is enacted, the system’s structure will be
represented by a structural model, and the system’s behaviour will be represented by a dynamic model. To

cppture this, the method engineer defines two model kinds, “Structural Model” and “Dynamic Model".

711.24 ModelUnit

A model unit is an atomic component of a model, which represents a cohesive fragment of information in the
subject being modelled. Model units are usually linked to each other to form the* semantic network that
cpmprises the model. Furthermore, each model unit can appear in multiple modéls, thus achiejing model
cpnnectivity.

=

odelUnit is an abstract subclass of EndeavourElement.

—

his is a product-related class.

EndeavourElement

ModelUnitKind ModelUnit
+Definition
+Target 1

RefersTo»

ModelUnitUsage

1“*
711.24.1 Attributes
This class has no attributes-of its own.
7.1.24.2 Relationsfips
Name Role To class Semantics
IsClassifiedBy n/a ModelUnitKind A model unit in the endeavour domain is always of
some model unit kind defined in the methodology
domain.
h/a Target ModelUnitUsage A model unit is always the target of one or more model

uhit-usages
Hsag

7.1.24.3 Example
The class model of a software system contains a number of classes and associations. Each class, in turn,

contains attributes and operations. Each class, association, attribute and operation in the model is a model
unit.
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7.1.25 ModelUnitKind

A model unit kind is a specific kind of model unit, characterized by the nature of the information it represents
and the intention of using such a representation. Some model unit kinds, such as the conventional Class or
Association, represent structural aspects of the subject being modelled, while others such as Service or
Operation focus on its behavioural aspects. Other perspectives can be considered by using additional model
unit kinds.

ModelUnitKind is a subclass of Template.

This is alproduct-related class.
Template
+Name
+Context
Language ModelUnitKind ModelUnit
+Name +Definition \
1.* 1.*
+Target 1
ModelUnitUsageKind RefersTo»
+MinUsageCount
+MaxUsageCount 1.%
7.1.25.1 | Attributes
Name Type Semantics
Definition| String The definition of this madel unit kind.
7.1.25.2 | Relationships
Name Role To class Semantics
Classifies n/a ModelUnit A model unit in the endeavour domain is always of
some model unit kind defined in the methodology
domain.
n/a Target MaodelUnitUsage- A model unit kind is always the target of one or more
Kind model unit usage kinds.
n/a n/a Language A model unit kind is a component of one or more
languages.
7.1.25.3 | Example
In a particular distribtited systems development methodology, both object- and agent-oriented approaches jare
contemplated. Therefore, developers using this methodology would be able to use concepts such as “object”
and “clags” (typically object-oriented) to model the system under development, but also they could use “agéent”
and “megsage” (typically agent-oriented). To define the precise semantics of each of these concepts and How
they relate—e-each-other—the-method-engireerintroducesthe-moedeluhitkinds—Object—Class>—Ageat—and

e 9 goorceo—trre T LA AT T

“Message”.

7.1.26 ModelUnitUsage

A model unit usage is a specific usage of a given model unit by a given model. Multiple models often include
the same model units to achieve connectivity across all the representations of the subject being modelled.

ModelUnitUsage is an abstract subclass of EndeavourElement.

This is a product-related class.
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EndeavourElement

[

. . +Target
ModeIUnltUsageng ModeIUnitUsagie RefersTo» ModelUnit
+MinUsageCount ‘7
+MaxUsageCount 1.* 1

1.
+Context
Model
1
711.26.1 Attributes
Thhis class has no attributes of its own.
711.26.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a ModelUnitUsage- A model unit usage in the endeavour domain is always
Kind of some model unit usage~ kind defined in the
methodology domain.
RefersTo n/a ModelUnit A model unit usage always refers to a given model
unit.
h/a n/a Model A model unit usage always belongs to a given model.

711.26.3 Example

—

he class model of a word processing system contains classes named Document and Printer,
pnstructs a state chart model for the Printer class. Both the class models and the Printer state

nvolve the Printer class. In addition, the classimodel involves the Document class, while the R
hart model involves a number of additional model units. Each of the relationships between a given
given model unit is a model unit usage.

D O =0

711.27 ModelUnitUsageKind

b~

model unit usage kind is a_specific kind of model unit usage, characterized by the nature of thg
ven model kind makes of.a.given model unit kind.

(o]

ModelUnitUsageKind, is\a’subclass of Template.

—

his is a productsrelated class.

Template
+Name

T

FCONEXt : F
ModelKind ModelUnltUsageKlnﬂ ModelUnitUsagd
+MinUsageCount -
] Lo | MmUsgecoum | I

1.

RefersTo» *Target

ModelUnitKind

+Definition
1
7.1.27.1 Attributes
Name Type Semantics
MinUsageCount Integer Minimum number of model units of the associated kind that can

appear in a model of the associated kind.
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Name Type Semantics
MaxUsageCount Integer Maximum number of model units of the associated kind that can
appear in a model of the associated kind.
7.1.27.2 Relationships
Name Role To class Semantics
Classifies n/a ModelUnitUsage A model unit usage in the endeavour domain is always
of some model unit usage kind defined in the
methodology domain.
RefersTo n/a ModelUnitKind A model unit usage kind always refers to a given model
unit kind.
n/a n/a ModelKind A model unit usage kind always belongs to a given
model kind.
7.1.27.3| Example
In a partjcular software development methodology, two model kinds exist: “Service Model”, which descripes
how the pystem will fulfil service requests from users for a given service, and “Class NModel”, which descripes
the detailed structure of the whole system. At the same time, the following modél‘unit kinds exist: “Class”,
“Serviceland “State”. In order to capture how model units of these kinds will be‘wsed by models of each offthe
defined Kinds, the method engineer needs to define several model unit usagé.kinds. First, a model unit uspge
kind is introduced with Context = ClassModel, Target = Class, MinUsageCount = 1 and MaxUsageCount ¥ n,
meaning(that class models will use as many classes as necessary. Secandly, another model unit usage kind
is introdyiced with Context = ServiceModel, Target = Service and MinUsageCount = MaxUsageCount ¥ 1,
meaning|that each service model will describe one and only one service. Additional model unit usage kinds
would be defined similarly.
7.1.28 Notation
A notatign is a concrete syntax, usually graphical, that can be used to depict models created with certain
languaggs. Different notations may focus on diffefent aspects of the same language, or support more than
one langhage.
Notation [is a subclass of Resource.
This is alproduct-related class.
Resource
Notation Supports +Target Language
+Name +Name
1.* 1.*
DocumentKind o7 Uses L.
7.1.28.1 Attributes
Name Type Semantics
Name String The name of the notation.
7.1.28.2 Relationships
Name Role To class Semantics
Supports n/a Language A notation always supports at least one language.
n/a n/a DocumentKind A notation may be used by certain document kinds.
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7.1.28.3 Example

In a particular software development methodology, the detailed static structure of the system is represented
using the language “Class Modelling Language”, which involves model unit kinds such as “Class”, “Attribute”
and “Association”. In order to represent instances of these concepts when the methodology is enacted, a
notation needs to be introduced that can support the above mentioned language. Therefore, the method
engineer defines the notation “Class Diagrams” with Target = ClassModellingLanguage.

7.1.29 Outcome

An
ar
w(
the

outcome is an observable result of the successful performance of any work unit of a given kind:
b often used to assess the performance of work units, since their presence define success~An un
rk unit may or may not exhibit its defined outcomes; a successful work unit, by definition, 'Wwill eX
bm.

Oditcome is a subclass of Resource.

TH

is is a process-related class.

AN

Outcome

+Description
+MinCapabilityLevel

WorkUnitKind +Result 0.*

+Purpose
+MinCapabilityLevel 1

7.1.29.1 Attributes
Name Type Semantics
Description String The description of the observable result.
MinCapabilityLevel Integer The minimum capability level at which the outcome may be

considered. Enactments at capability levels lower than this level
should not take this outcome into account.

7.1.29.2 Relationships
Name/ Role To class Semantics
nfa Result WorkUnitKind An outcome is a result of work units of a particular

kind.

7.

.29:3" Example

Dutcomes
successful
hibit all of

In a given methodology, the outcomes “All project stakeholders are aware of the scope of the system” and
“The system requirements specification has been created and approved” are defined an attached to the
process kind “Requirements Engineering” in order to describe the expected result of its successful
performance when the methodology is enacted.
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7.1.30 Person

A person

Person is

is an individual human being involved in a development effort.

a subclass of Producer.

This is a producer-related class.

7.1.30.1

This class| has no attributes of its own.

7.1.30.2

This class|has no relationships of its own.

7.1.30.3

During a
the team,

7.1.31 PHase

A phase

Phases ugually add detail to a previously existing set of work products.
Phase is 4n abstract subclass of StageWithDuration.

This is a grocess-related class.

Producer

FNare

i

Person

Attributes

Relationships

Example

ertain project, Mary leads a team of developers to censtruct a product. Each of the developers|in

as well as Mary, are persons.

s a stage with duration for which the, objective is the transition between cognitive frameworks.

StageWithDuration
+StartTime

+EndTime
+Duration
/N
PhaseKind
7.1.31.1 Attributes
This class has no attributes of its own.
7.1.31.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a PhaseKind A phase in the endeavour domain is always of some
phase kind defined in the methodology domain.
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During a development project, the system is first defined and then, after definition is complete, the system is
incrementally constructed. Each of these two large timeframes is a phase.

7.1.32 PhaseKind

A phase kind is a specific kind of phase, characterized by the abstraction level and formality of the result that it
aims to produce.

PHaseKind is a subclass of StageWithDurationKind.

THis is a process-related class.

StageWithDurationKind

PhaseKind

I

.1.32.1 Attributes

THhis class has no attributes of its own.

Phase

7.1.32.2 Relationships

Name Role To class Semantics

Classifies n/a Phase A phase in the endeavour domain is always of some

phase kind defined in the methodology domain.

7.1.32.3 Example
Infa given methodology, the praduct to be built is first defined and then incrementally constructed. To capture
this, the method engineer introduces the phase kinds “System Definition” and “System Construction’}
7.1.33 PostCondition
A [postcondition ig~a-constraint that is guaranteed to be satisfied after an action of the associated kind is
performed.
PqgstCondition' is a subclass of Constraint.
THis-s'a'process- and product-related class.

Constraint
+Expression

i

PostCondition|

7.1.33.1 Attributes

Th

is class has no attributes of its own.

© ISO/IEC 2007 — All rights reserved
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7.1.33.2

This class

7.1.33.3

Relationships

has no relationships of its own.

Example

In a given methodology, a task kind “Sign off requirements” is defined, together with a work product kind
“Requirements Specification”. Both are related by the fact that tasks of the “Sign off requirements” kind will,
when executed, change a work product of the “Requirements Specification” kind to the “Approved” state. Said
relationship is modelled as an action kind with Type = Modify. However, the method engineer wants to capture

the fact tat signing off requirements means that the staius of the associated "Requirements Specificafid

work pro
(Requiren;
mentioneq

7.1.34 Pr

A precong

PreConditjon is a subclass of Constraint.

Thisis a p

7.1.34.1

This class|

7.1.34.2

This class

7.1.34.3

In a given
“User Dog
when exe
action kin
document

uct is changed to “Approved”. This is done by creating a postcondition with Expression
entsSpecification.WorkProductStatus is Approved) and attaching this constraint to the abg
action. Thus, executing the task will guarantee that the stated condition is met.

bCondition

ition is a constraint that must be satisfied before an action of the associated Kind“can be performe

rocess- and product-related class.

Constraint
+Expression

i

PreCondition,

Attributes

has no attributes of its own.

Relationships

has no relationships of its-ewn.

Example

methodologyya-task kind “Deliver user documentation” is defined, together with a work product ki
umentation’( Both are related by the fact that tasks of the “Deliver user documentation” kind w
cuted, use’work products of the “User Documentation” kind. Said relationship is modelled as
d with>Type = ReadOnly. However, the method engineer wants to capture the need that us
atron |s only delrvered after the assocrated “User Interface Specrfrcatron Work product has be

n

ve

=N

nd
ill,

approved.

Status is Approved) and attachlng thls constralnt to the above mentloned actron Thus the actron will not be
allowed to execute unless the required condition is met.

7.1.35 Process

A process

is a large-grained work unit that operates within a given area of expertise.

Process is an abstract subclass of WorkUnit.

This is a process-related class.
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WorkUnit
+StartTime
+EndTime
+Duration
0.1 StageWithDuration|
+StartTime
0., +EndTime
+TemporalContext | +pyration
ProcessKind Process 0..*
+Child
0.1 +Parent
7.1.35.1 Attributes
THis class has no attributes of its own.
7.1.35.2 Relationships
Name Role To class Semantics
1§ClassifiedBy n/a ProcessKind A process in the endeavour domain”is always of some
process kind defined in the methadology domain.
nfa n/a StageWith- A process can be performgd/within a particular stage
Duration with duration.
nfa ParentProcess Process A process may be the parent of sub-processes.
nfa SubProcess Process A process may bé a Sub-process of a number of parent
processes.

7.1.35.3 Example

Inlan engineering project, developer Mary leads the téam in charge of quality assurance. She myst ensure
that products generated in the project maintain the-minimum levels of quality at all times. Such a fogused job,
as|performed by Mary’s team, is a process.

7.1.36 ProcessKind
A process kind is a specific kind of precess, characterized by the area of expertise in which it occurs
PrpcessKind is a subclass of WorkUnitKind.

THis is a process-related/class.

WorkUnitKind

+Purpose
+MinCapabilityLevel

- - - +TemporalContext
StageWithDurationKind 0.*

0.*

0.1 ProcessKind‘ Process

+Parent
+Child 0..*

7.1.36.1 Attributes

This class has no attributes of its own.
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7.1.36.2 Relationships

Name Role To class Semantics

Classifies n/a Process A process in the endeavour domain is always of some
process kind defined in the methodology domain.

n/a n/a StageWith- A process kind can be defined to be performed within

DurationKind stages with duration of some particular kinds.
n/a ParentProcess- ProcessKind A process kind may be the parent of sub-process kinds.
Kind

n/a SubProcessKind ProcessKind A process kind may be a sub-process kind of a number

of parent process kinds
7.1.36.3 |Example

In a given| methodology, the process kind “Quality Assurance” is defined to represent the fact thatywhen said
methodolqgy is enacted, somebody will have to take the ongoing responsibility of quality assurance.

7.1.37 Prpducer

A producgr is an agent that has the responsibility to execute work units. Producers are usually people|or
groups of people, but can also be tools.

Producer |s an abstract subclass of EndeavourElement, specialized into Persen, Tool, Team and Role.

This is a groducer-related class.

EndeavourElément

ProducerKind
L] N
: 0.* +Member
+Agent ‘
Producer Plays »
0.* L +Name
| 1
WorkPerformance 0.*
+Justification o
Person Role N
0..*
Tool Team
0.*
7.1.37.1 |Attributes
Name Type Semantics
Name String The name of the producer, This is an abstract attribute and different

subclasses of Producer can implement it differently.

7.1.37.2 Relationships

Name Role To class Semantics

IsClassifiedBy n/a ProducerKind A producer in the endeavour domain is always of some
producer kind defined in the methodology domain.

Plays n/a Role A producer may play a nhumber of roles.

IsInvolvedIn- Agent Work- A producer may be involved in a number of work

Performance Performance performances.

n/a Member Team A producer may be a member of a team.

IsAssistedBy n/a Tool A producer may be assisted by a set of tools.

40

© ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=ba816ddb064b3e42d70c333786bf2a54

ISO/IEC 24744:2007(E)

7.1.37.3 Example

During a certain software development project, John produces some source code and a few XML
specifications. A code generator tool reads these specifications and generates some additional code from
them. Both John and the tool are producers.

7.1.38 ProducerKind

A producer kind is a specific kind of producer, characterized by its area of expertise.

PrpducerKind is an abstract subclass of Template, specialized into ToolKind, TeamKind and RoleKind.
This is a producer-related class.
Template
+Name
WorkPerformanceKind u e Producer
+RecommendedAssignment‘ o 1 +Agent +Name
- 0.*
ProducerKind
Assists » Plays
+Member
1.x N 0.*
0.* - 4%
ToolKind RoleKind
+Responsibilities
TeamKind L
g O“*
7.1.38.1 Attributes
THis class has no attributes of its own:
7.1.38.2 Relationships
Name Role To class Semantics
Classifies n/a Producer A producer in the endeavour domain is always of some
producer kind defined in the methodology domain.
Plays n/a RoleKind A producer kind may be assigned to play one or more
role kinds.
1gInvolvedIn- Agent Work- A producer kind may be involved in a number of work
Pprformance PerformanceKind  performance kinds.
nfa Member TeamKind A producer kind may be a member of a team kind.
I1§AsSistedBy n/a ToolKind Producers of a particular kind are assisted by tools of

some particular kinds.

7.1.38.3 Example

In a given methodology, a producer kind “Quality Assurance Team” (a team kind) is defined and linked to a
work performance kind that points to the “Quality Assurance” process kind. This is to represent the fact that,
when said methodology is enacted, a group of people will have to take the responsibility of performing work
units of the “Quality Assurance” kind.
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7.1.39 Reference

A reference is a specific linkage between a given methodology element and a given source. Referenc
implement the many-to-many mapping between MethodologyElement and Source.

Thisisas

upport class.

1 0.*
MethodologyElement 4 RefersTo Reference
. I +Location
0.*
Source IsUsedBYy »
+Name
+Citation 1
7.1.39.1 |Attributes
Name Type Semantics
Location String The specific location of the information relating to,the_documented
element within the associated source.
7.1.39.2 |Relationships
Name Role To class Semantics
RefersTo n/a Methodology- The reference refers. to\a given methodology element.
Element
Uses n/a Source The source providing information for this reference.
7.1.39.3 |Example
A method|engineer decides to incorporate the methodology element “Dialog Design” (a technique kind) tg

method fragment repository. Since the description-ef the technique in the book by Henderson-Sellers, Simo

and Youn
a referend
achieved
and Locat|

7.1.40 Rsg

A resourc
process.
represents

Resource
Outcome

bssi (a source, called “HendersonSellers98a”) is interesting, the method engineer decides to atta
e to said technique kind that precisely locates the documented element within the source. Thig
by creating a reference with_ReferredToElement = DialogDesign, Source = HendersonSellers9
on = “pages 182-188".

source

e is a methodolagy element that is directly used at the endeavour level, without an instantiati
Any methodglogy element that serves as a reference or guideline during an endeavour
bd by Resolrce.

is an-abstract subclass of MethodologyElement, specialized into Language, Notation, Constrai
hnd Guideline.

es

ns
ch
is

on
S

This is a high-level class.
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7.1.40.1 Attributes

This class has no attributes of its own.

7.1.40.2 Relationships

THis class has no relationships of its own.

7.1.40.3 Example

+MinCapabilityLevel

Resource
Language Constraint Guideline
+Name +Expression +Description
Notation O}thtome
TName +Description

THis class is too abstract to give a concrete example. Please‘see the examples for any of the slibtypes of

Rgsource.

7.1.41 Role

A [role is a collection of responsibilities that asproducer can take. Roles are often used to deq
regponsibilities must be addressed without deciding on how they will be implemented.

Rale is an abstract subclass of Producer;

This is a producer-related class.

RoleKind
+Responsibilities

7.1.41.1%- Attributes

ThisClass has no attributes of its own.

Producer

+Name

1

Role

Pla

S »

lare what

7.1.41.2 Relationships

Name Role To class Semantics

IsClassifiedBy n/a RoleKind A role in the endeavour domain is always of some role
kind defined in the methodology domain.

n/a n/a Producer A role is played by a given producer.

© ISO/IEC 2007 — All rights reserved
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7.1.41.3 Example
During a certain project, Mary is in charge of writing the user documentation. Mary leaves the project midway

and John takes over with the same responsibilities. This collection of responsibilities, which could be called
“technical writer”, is a role.

7.1.42 RoleKind

A role kind is a specific kind of role, characterized by the involved responsibilities. Different role kinds usually
address d[fferent needs and make use of different skills.

RoleKind |s a subclass of ProducerKind.

This is a groducer-related class.

0.*
ProducerKind
Plays »
RoleKind Role
o +Responsibilities

7.1.42.1 |Attributes

Name Type Semantics

Responsibilities String The responsibilities of this role kind.
7.1.42.2 |Relationships

Name Role To class Semantics

Classifies n/a Role A role in the endeavour domain is always of some role

kind defined in the methodology domain.
n/a n/a ProducerkKind A role kind is defined to be possibly played by different

producer kinds.

7.1.42.3 |Example

In a giverl methodology, it is-necessary that close contact is maintained with the customers. To capture this
independgntly of any persaemn or group in particular, the method engineer introduces a role kind “Custonper
Liaison”.
7.1.43 Sqftwareitem

A softwar¢ item is a piece of software of interest to the endeavour.

Softwareltem is an abstract subclass of WorkProduct.

This is a product-related class.
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WorkProduct

+CreationTime
+LastChangeTime
+Status

Softwareltem

Thiselasshas-ro-attrbotesoiHsown:
7.1.43.2 Relationships

Name Role To class Semantics

I4ClassifiedBy n/a Softwareltem- A software item in the endeavour domain.isyalways of

Kind some software item kind defined in the methodology
domain.

7.1.43.3 Example
Dyring a software development project, a team of developers (withxthe help of some tools) prpduce the

eX

ecutable program. John produces the online help files and Mary“ereates an initial database dump. The

executable program, the online help files and the database dumpare software items.
7.1.44 SoftwareltemKind
A software item kind is a specific kind of software item;(characterized by its scope, requirements and|features.
SdftwareltemKind is a subclass of WorkProductKind.
THis is a product-related class.
WorkPfoductKind
SoftwareltemKind | Softwareltem|
7.1.44.1 Attributes
THis class has'no attributes of its own.
7.1.44:2% Relationships
Name Role To class Semantics
Classifies n/a Softwareltem A software item in the endeavour domain is always of

some software item kind defined in the methodology
domain.

7.1.44.3 Example

In a particular systems development methodology, the software item kind “Operating System” is defined to
represent the fact that, when said methodology is enacted, software items of such kind will be used in different
ways.

©l
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7.1.45 So

urce

A source is a source of information, experience or best practices. This class is often used by method
engineers to represent books, articles or other sources of documentation useful to track information related to

elements.

Thisisas

upport class.

IS,
S
\te

S_

Source IsUsedBy » Reference
lg;;tli‘c:)n . o +Location

7.1.45.1 |Attributes

Name Type Semantics

Name String The name of the source.

Citation String The formal citation of the source, often used with bibliggraphic

sources.

7.1.45.2 |Relationships

Name Role To class Semantics

IsUsedBy n/a Reference A source may be used by a pumber of references.
7.1.45.3 |Example
A method engineer decides to incorporate several techniquetkinds from the book by Henderson-Selle
Simons amd Younessi to a method fragment repository. Sincé the description of the techniques in the book
interesting, the method engineer decides to create the saurce “HendersonSellers98a” (with the appropria
citation) apd link it to the above mentioned technique kinds via references.
7.1.46 Stage
A stage is|a managed time frame within an endeavour.
Stage is gn abstract subclass of EndeavourElement, specialized into StageWithDuration and Instantaneol
Stage.
This is a grocess-related class.

EndeavourElement|
% o
StageKind Stage
— %
StageWithDuration +Context
InstantaneousStage +StartTime
+TimeReached +EndTime
+Duration 0.1

7.1.46.1 Attributes
This class has no attributes of its own.
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7.1.46.2 Relationships

Name Role To class Semantics
IsClassifiedBy n/a StageKind A stage in the endeavour domain is always of some
stage kind defined in the methodology domain.
n/a n/a StageWith- A stage may take place within a stage with duration.
Duration

7.1.46.3 Example

g-a-eertatr-preject—the—prodd ebebuitisH definred-and-thenrerementally-eenstrueted—T hese two
anaged time frames are stages (with duration). To manage the transition between definition and
construction, a project-managed point in time between these phases is considered. This @oint fin time is
another (instantaneous) stage.

7.1.47 StageKind

A [stage kind is a specific kind of stage, characterized by the abstraction level at which it works on the
endeavour and the result that it aims to produce.

SthgeKind is an abstract subclass of Template, specialized into StageWithDurationKind and Instantaneous-
StageKind.

THis is a process-related class.

Template
+Name
0.*
StageKind Stage
+Context ‘ ‘
StageWithDurationKind InstantaneousStageKind
0.*
7.1.47.1 Attributes
THis class has no attrilbutes of its own.
7.1.47.2 Relationships
Name Role To class Semantics
Classifies n/a Stage A stage in the endeavour domain is always of some
stage kind defined in the methodology domain.
nfa n/a StageWith- A stage kind may take place within a number of stage
DurationKind with duration kinds.

7.1.47.3 Example

In a given methodology, the product to be built is first defined and then incrementally constructed. To capture
this, the method engineer introduces the stage kinds “System Definition” and “System Construction” (phase
kinds) separated by the stage kind “System definition is complete and stable” (a milestone kind).

7.1.48 StageWithDuration

A stage with duration is a managed interval of time within an endeavour.
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StageWithDuration is an abstract subclass of Stage, specialized into TimeCycle, Phase and Build.

This is a process-related class.

0.*
Stage
0.*
Process
+TemporalContext 0.1
StageWithDuration +Context
StageWithDurationKind +StartTime
‘ +EndTime
+Duration 0.1
\ \ \
TimeCycle Phase Build
+Number
7.1.48.1 |Attributes
Name Type Semantics
StartTime Timestamp The point in time at which the stage with dudration is started.
EndTime Timestamp The point in time at which the stage with duration is finished.
Duration Timespan The span of time between the start timé and the end time.
7.1.48.2 |Relationships
Name Role To class Semantics
IsClassifiedBy n/a StageWith- A stage (with duration in the endeavour domain is
DurationKind always-of some stage with duration kind defined in
the(methodology domain.
n/a TemporalContext  Process A_stage with duration is the temporal context in which
a set of processes take place.
n/a Context Stage A stage with duration may be the context in which a
number of other stages take place.
7.1.48.3 |Example
During a gertain project, the product to be built is first defined and then incrementally constructed. These tywo
managed |[time frames are~stages with duration (phases). Within the construction stage with duration| a
sequence|of smaller stages-is performed in order to incrementally build the product. Each of these smaller

stages is @ stage with duration too (a build).

7.1.49 St

A stage W

hgeWithDurationKind

ith-duration kind is a specific kind of stage with duration, characterized by the abstraction level|at

which it w

l +lo pu | altla L tlo ot ot + + pu |
UITAS UIT UT'IT TTITUTAvVUUT AU I TToUIL trhiat 1t aiirio tu pluuuuc.

StageWithDurationKind is an abstract subclass of StageKind, specialized into TimeCycleKind, PhaseKind and

BuildKind.

This is a process-related class.
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0.*
StageKind

0.*
ProcessKind
0..* +TemporalContext
+Context " StageWithDuration|
StageWithDurationKind ‘ -
+StartTime
. \ +EndTime
0.. A +Duration
|
[ ‘ 1 ‘ I ‘
‘llnmma‘ Phasermd | BUMAKINd
7.1.49.1 Attributes
This class has no attributes of its own.
7.1.49.2 Relationships
Name Role To class Semantics
Classifies n/a StageWith- A stage with duration in “the’ endeavour domain is
Duration always of some stage withduration kind defined in the
methodology domain.
nfa TemporalContext  ProcessKind A stage with duration“kind is the temporal context in
which a set of pfocess kinds may take place.
nfa Context StageKind A stage with duration kind may be the context in which

a number of ether stage kinds take place.

7.1.49.3 Example

Inja given methodology, the product to be built isfirst defined and then incrementally constructed. T

:2007(E)

0 capture

this, the method engineer introduces thecstage with duration kinds “System Definition” and| “System
Canstruction” (phase kinds).
7.1.50 Task
A fask is a small-grained work-unit that focuses on what must be done in order to achieve a given pufpose.
Task is an abstract subclass of WorkUnit.
This is a process-related class.
WorkUnit +Context

+StartTime

+EndTime

+Duration 1

TaskKind
+Di ipti
escription o
1 Task
+Component
0.* +Effect +Cause
1 o*
Action h ATaskTechniqueMapping
[ +Justification

7.1.50.1 Attributes
This class has no attributes of its own.
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7.1.50.2 Relationships

Name Role To class Semantics
IsClassifiedBy n/a TaskKind A task in the endeavour domain is always of some task
kind defined in the methodology domain.
n/a Component WorkUnit A task always occurs within a particular work unit.
n/a n/a TaskTechnique- A task may be involved in a number of task-technique
Mapping mappings.
n/a Cause Action A task may cause actions.

7.1.50.3 EAanlp:c

During a doftware development project, Mary identifies the candidate classes in the system, and then She'tr
to find the relationships between them, updating the class list in the process. Finally, Mary defines soine

attributes pnd operations on the classes. Each of these individual pieces of work is a task.

7.1.51 TaskKind

A task kinfl is a specific kind of task, characterized by its purpose within the endeavoulr.

TaskKind s a subclass of WorkUnitKind.

This is a grocess-related class.

0.* WorkUnitKind
— ~~|+Purpose
+MinCapabilityl.evel
+Context inCapabilityl.evel ’T
+Component 4L ‘7
TaskKind 1

0.* +Description ﬂ 0.*
ActionKind 0.*

eS

+Type 1 +Cause TaskTechniqgueMappingKin
+Optionality +RecommendedUsage
+WorkProductRole | *Effect
7.1.51.1 |Attributes
Name Type Semantics
Description String The description of what is to be done in order to accomplish the
purpose.
7.1.51.2 |Relationships
Name Role To class Semantics
Classifies n/a Task A task in the endeavour domain is always of some task
kind defined in the methodology domain.
n/a Component WorkUnitKind A task kind is defined to occur within some particular
work unit kinds.
n/a n/a TaskTechnique- A task kind may be involved in a number of task-
MappingKind technique mapping kinds.
n/a Cause ActionKind A task kind may cause action kinds.
7.1.51.3 Example

In a particular software development methodology, quality assurance is performed by reviewing each
generated product and then comparing the number of defects found against historical data. To capture this,
the method engineer defines the task kinds “Review work product” and “Compare defect report to historical

data”.
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7.1.52 TaskTechniqueMapping

A task-technigue mapping is a usage association between a given task and a given technique. A task-
techniqgue mapping represents the fact that, at the endeavour domain, a given technique is being used to
accomplish a given task.

TaskTechniqueMapping is an abstract subclass of EndeavourElement.

Th

is is a process-related class.

7.1.52.1 Attributes

EndeavourElement

1

TaskTechniqueMappingKimﬁ TaskTechniqueMapping
+RecommendedUsage ‘ +Justification

1 0.* 0.*
Task Technique

n order to
mmended
t is better
ming and
technique

Name Type Semantics
Jystification String The justification why the “associated technique is chosen to
accomplish the associated\task.

7.1.52.2 Relationships

Name Role To class Semantics

Classifies n/a TaskTechnique- A task-techniqgue mapping in the endeavour domain is

MappingKind always of some task-technique mapping kind defined in
the methodology domain.
n/a Task A task-technigue mapping maps a particular task.

n n/a Technigue A task-technigue mapping maps a particular technigue.
7.1.52.3 Example
Ddring a software developmeént project, Mary needs to identify the candidate classes in the system.
dd so, she checks the@ethodology being used and she sees that two kinds of techniques are reco
forl tasks of this kindZ=Fext Analysis” and “CRC Cards”. Since Mary is working by herself, she thinks
to Juse text analysis.)The particular association between the “Identify Classes” task that Mary is perfo
the chosen techiiique “Text Analysis” (together with Mary’s justification for her decision) is a task-
mapping.
7.1.53( TaskTechniqueMappingKind
A Task-technique mapping Kind iS a Specific Kind 0f task-technique mapping, characterized by th

task kind and technique kind.

TaskKind is a subclass of Template.

This is a process-related class.

©l
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+Name

Template

TaskTechniqueMappingKin$

TaskTechniqueMapping

+RecommendedUsage \ +Justification
0
- 1 0.* 0.* - -
TaskKind ‘ TechniqueKind
+Description 1 +Description
7.1.53.1 rAttributes
Name Type Semantics
Recommended- DeonticValue The recommended usage of techniques of the associated kind by
Usage tasks of the associated kind. See 7.2.2 for possible values.
7.1.53.2 |Relationships
Name Role To class Semantics
Classifies n/a TaskTechnique- A task-techniqgue mapping in the endeavour domain is
MappingKind always of some task-technique mapping kind defined in
the methodology domain.
n/a n/a TaskKind A task-techniqgue mapping kind maps a particular task
kind.
n/a n/a TechnigqueKind A task-techniqgue mapping vkind maps a particular
technique kind.
7.1.53.3 |Example
When cerfain software development methodology is enacted, tasks of kind “Elicit system requirements” cpn
be perforhed by interviewing stakeholders and, optionally, by organizing focus groups. To capture this, the

method emngineer introduces the technique kinds “Stakeholder Interviews” and “Focus Groups”, and associates

both with

recommended usage values of Recommended.and Optional, respectively.

7.1.54 Te
A team is
Team is a

Thisis ap

am

AN organized set of producers that collectively focus on common work units.

the above mentioned task kind via_the appropriate task-technique mapping kinds, assignipg

7.1.54.1

This class

52

Attributes

has no attributes of its own.

h abstract subclass 6f-Producer.
roducer-related.class.
0.*
Producer
+Name
Z} +Member
\
TeamKind Team
L o
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7.1.54.2 Relationships

Name Role To class Semantics

IsClassifiedBy n/a TeamKind A team in the endeavour domain is always of some
team kind defined in the methodology domain.

Context n/a Producer A team is composed of producers.

7.1.54.3 Example

On a certain project, maintaining a close contact with the customer is so important that a single person is not
enougirforthetask—Agroup of peopte s orgamnizedto deatwithrthis task—T his group of peopteis = tgam.

7.1.55 TeamKind
A team kind is a specific kind of team, characterized by its responsibilities.
TgamKind is a subclass of ProducerKind.

This is a producer-related class.

+Member
ProducerKind
0.*
0.*
TeamKind Team
]
7.1.55.1 Attributes
This class has no attributes of its own.
7.1.55.2 Relationships
Name Role To class Semantics
Classifies n/a Team A team in the endeavour domain is always of some
team kind defined in the methodology domain.
Cpntext n/a ProducerKind A team kind is composed of producer kinds.

7.1.55.3 Example
Infa certain safety=critical software development methodology, quality assurance needs to be perfofmed by a

specially desighated separate group of developers. To capture this, the method engineer defineg the team
kind “Quality*Assurance Team”.

7.1.56, Technique

A technique is a small-grained work unit that focuses on how the given purpose may be achieved.
Technique is an abstract subclass of WorkUnit.

This is a process-related class.
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WorkUnit
+StartTime
+EndTime
+Duration
TechniqueKind| Technique
+Description
1
TaskTechniqueMapping
—_— 0.*
7.1.56.1 |Attributes
This class|has no attributes of its own.
7.1.56.2 |Relationships
Name Role To class Semantics
IsClassifiedBy n/a TechniqueKind A technique in the endeavour domain is always of some
technique kind defined in the methodology domain.
n/a n/a TaskTechnique- A technique may be involved in™a number of task-
Mapping technique mappings.

7.1.56.3 |Example

During a goftware development project, Mary needs to identify the*classes in the system. In order to perfo
this task, $he first analyses the text in some documents related to the system, then she organizes a CRC C3
session, gnd finally she brainstorms with her colleagues trying to find additional classes. These three differg

ways of tgckling the same task are techniques.

7.1.57 TechniqueKind

A technigdie kind is a specific kind of technigue,-characterized by its purpose within the endeavour.

TechniqueKind is a subclass of WorkUnitKind.

This is a grocess-related class.

WorkUnitKind

+Purpose
+MinCapabilityLevel

TechniqueKind

m
rd
nt

Technique
+Description |
X - N 1
TaskTechniqueMappingKin
+RecommendedUsage o
7.1.57.1 Attributes

Name Type Semantics
Description String The description of how to accomplish the purpose.
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7.1.57.2 Relationships

Name Role To class Semantics
Classifies n/a Technique A technique in the endeavour domain is always of some
technique kind defined in the methodology domain.
n/a n/a TaskTechnique- A technique kind may be involved in a number of task-
MappingKind technique mapping kinds.

7.1.57.3 Example

w
be
en
Wi

mg
re

THg
THg

TH

.1.58 Template

.1.58.1 <Attributes

performed by either interviewing stakeholders or organizing focus groups. To capture this;’ th
gineer introduces the technique kinds “Stakeholder Interviews” and “Focus Groups”, and | assoc
h the above mentioned task kind via the appropriate task-technique mapping kinds.

emplate is a methodology element that is used at the endeavour level through-an instantiation prg
bthodology element that acts as a class to be instantiated during enactment as an endeavour
bresented by Template.

mplate is an abstract subclass of MethodologyElement, specialized into StageKind, WorkUnitK|
chnigueMappingKind, ActionKind, WorkProductKind, ModelWnitKind, ModelUnitUsageKind, Pro
d WorkPerformanceKind.

is is a high-level class.

Methiodology Element

Template EndeavourElement

+Name
ActionKind

+Type ModelUnitKind ProducerKind

+Optionality +Definition
+WorkProductRole

WorkUnitKind

+Purpose
+MinCapabilityevel

hen certain software development methodology is enacted, tasks of kind “Elicit system requirenluents" can

e method
jates both

cess. Any
lement is

nd, Task-
ducerKind

StageKind TaskTechniqueMappingKind WorkProductKind ModelUnitUsageKind WorkPerformanceK

+MinUsageCount

+RecommendedUsage +Description f+ RecommendedAssign

hent ‘

+MaxUsageCount

ame Type Semantics

ame String The name of the class that would be instantiated during enactment.

7.1.58.2 Relationships

N

ame Role To class Semantics

Classifies n/a EndeavourElement ~ An endeavour element is always of some template

defined in the methodology domain.

7.1.58.3 Example

This class is too abstract to give a concrete example. Please see the examples for any of the subtypes of

Te

©lI

mplate.
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7.1.59 TimeCycle

A time cycle is a stage with duration for which the objective is the delivery of a final product or service.

TimeCycle is an abstract subclass of StageWithDuration.

This is a process-related class.

StageWithDuration
rStartTmme
+EndTime
+Duration
TimeCycleKind TimeCycle
L
7.1.59.1 |Attributes
This class|has no attributes of its own.
7.1.59.2 |Relationships
Name Role To class Semantics
IsClassifiedBy n/a TimeCycleKind A time cycle in the endeaveur domain is always of some
time cycle kind defined\in'the methodology domain.
7.1.59.3 |Example
John has|been commissioned to develop and deliver. an experimental, strategically important product. He
decides tq organize a product-focused project and, in-addition, establish a research and development line[to
do further|investigation. Each of these major time-related arrangements is a different time cycle.

7.1.60 TimeCycleKind

A time cy(
Different

endeavou
TimeCycle

Thisis a p

rs and products.

rocess-related class.

StageWithDurationKind

JaN

bKind is a subclass of.-StageWithDurationKind.

le kind is a specific kind of time eycle, characterized by the type of outcomes that it aims to produce.
time cycle kinds are usually’ utilized to account for different needs in the characteristics |of

7.1.60.1

This class

56

TimeCycleKind

I—

Attributes

has no attributes of its own.

TimeCycle
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7.1.60.2 Relationships

Name Role To class Semantics

Classifies n/a TimeCycle A time cycle in the endeavour domain is always of some
time cycle kind defined in the methodology domain.

7.1.60.3 Example
When certain methodology is enacted, final products are delivered by either executing product-focused
projects or sustaining research & development lines for some time. To capture this, the method engineer
infrodtuces-thetime-—cyctekinds“SpecificProject-and-Researchtine’—FEach-wittcomprisedifferentstage kinds.
7.1.61 Tool
A tool is an instrument that helps another producer to execute its responsibilities in an automated way.

Tdol is an abstract subclass of Producer.

This is a producer-related class.

0.*
7E—
Producer < Assists
+Name
ToolKind \ Tool
7.1.61.1 Attributes
THis class has no attributes of its own.
7.1.61.2 Relationships
Name Role To class Semantics
1§ClassifiedBy n/a ToolKind A tool in the endeavour domain is always of some tool
kind defined in the methodology domain.
Absists n/a Producer A tool may assist a set of producers.

7.1.61.3 Exaniple

Dyring a eertain software development project, Mary writes some code and then compiles it.|She then
automatically creates unit test stubs for the code and, after completing the skeleton stubs, she unif tests her
code/The code editor, the compiler and the automated unit tester are tools.

7.1.62 ToolKind

A tool kind is a specific kind of tool, characterized by its features. Different tool kinds are often used to
represent different products such as diagram editors, integrated development environments, defect tracking
systems, collaboration and messaging systems or code generators.

ToolKind is a subclass of ProducerKind.

This is a producer-related class.
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1.*
ists » ProducerKind

0..*
ToolKind Tool

L]

7.1.62.1 Attributes
This class|has no attributes of its own.
7.1.62.2 |Relationships

Name Role To class Semantics

Classifies n/a Tool A tool in the endeavour domain is always of some'tool

kind defined in the methodology domain.
Assists n/a ProducerKind Tools of a particular kind may assist producers’ of some

particular kinds.

7.1.62.3 |Example

In a partiqular software development methodology, different kinds of toels{can be used. To capture this, the
method epgineer introduces tool kinds “Compiler”, “.NET Compiler” (& subtype of the former) and “Diagram

Editor”.

7.1.63 WeorkPerformance

A work performance is an assignment and responsibility~association between a particular producer and a

particular work unit.

WorkPerfgrmance is an abstract subclass of EndeavourElement.

This is a groducer- and process-related class.

EndeavourElement

Zﬁ +Job WorkUnit

WorkPerfarmanceKind ‘ WorkPerformance +StartTime
+RecommeridedAssignment \ +Justification . +EndTime
0.. 1 |+puration
0..*
+Agent
Producer
+Name

7.1.63.1 Attributes

Name Type

Semantics

Justification String

The justification why the associated work unit is assigned to the
associated producer.

7.1.63.2 Relationships

Name Role To class Semantics
InvolvesWork- n/a WorkUnit A work performance involves a particular work unit.
Unit
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Name Role To class Semantics
Involves- n/a Producer A work performance involves a particular producer.
Producer

7.1.63.3 Example

During a certain project, the system documentation team is assigned the task to create a user’s manual for the
system being developed. Such assignment is a work performance.

7.1.64 WorkPerformanceKind

A ork performance kind is a specific kind of work performance, characterized by the purpose of,the inherent
assignment and responsibility association.
WprkPerformanceKind is a subclass of Template.
THis is a producer- and process-related class.
Template
+Name
1 0.* Zﬁ
ProducerKind WorkPerformanceKind ‘ N0 WorkPerformance
+RecommendedAssignment ‘ +Justification
+Agent
0.*
WorkUnitKind 1
+Purpose
+MinCapabilityLevel +Job
7.1.64.1 Attributes
Name Type Semantics
Recommended- DeonticValue The recommended assignment of work units of the associated kind
Assignment to producers of the associated kind. See 7.2.2 for possible values.
7.1.64.2 Relationships
Name Role To class Semantics
IpvolvesWork- n/a WorkUnitKind A work performance kind involves a particular work unit
UnitKind kind.
Ipvolves- n/a ProducerKind A work performance kind involves a particular producer
ProducerKind kind.
7.1.64:3% Example

In a given methodology, the “Quality Assurance” process kind must be mapped to the “Quality Assurance
Team” team kind and, to a lesser degree, to the “Development Team” team kind. In order to do this, the
method engineer creates two work performance kinds associated with the “Quality Assurance” process kind
(also a work unit kind): one of them is associated to the “Quality Assurance Team” producer kind and has
RecommendedAssignment = Recommended; and the other one is associated to the “Development Team”
producer kind and has RecommendedAssignment = Optional.

7.1.65 WorkProduct

A work product is an artefact of interest for the endeavour. Work products are usually documents, physical
things or information collections that are created, modified or referred to (i.e. used but not changed) during the
endeavour.
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WorkProduct is an abstract subclass of EndeavourElement, specialized into Document, Model, Softwareltem,
Hardwareltem and CompositeWorkProduct.

This is a product-related class.

EndeavourElement

1.*
Action
WorkProductKind +Agent
+Description : Foubject
+RepresentedSubject WorkProduct 1.*
+CreationTime
. +LastChangeTime
0.. +Status
\
) | |
0. Document Softwareltem CompositeWorkProduct
+Title p
+Version Qv
Model Hardwareltem
7.1.65.1 |Attributes
Name Type Semantics
CreationTihe Timestamp The point in time at which the(work product is created.
LastChang¢Time Timestamp The point in time at which‘the work product is last changed.
Status WorkProductStatus The maturity status of\the work product. See 7.2.3 for
possible values.
7.1.65.2 |Relationships
Name Role To class Semantics
IsClassifiedBy n/a WorkProductKind A work product in the endeavour domain is always of
some work product kind defined in the methodology
domain.
n/a Represented- Document A work product may be depicted by different
Subject documents.
n/a Subject Action A work product is always the subject of one or more
actions.
IsPartOf Component CompositeWork- A work product may be part of any number of
Product composite work products.
7.1.65.3 |Example
During a ¢ertain project, John creates a requirements specification using a needs statement provided by the

customers. The requirements spechicaton 1S then used Dy other developers as a staring point 1o design and
build the final system. The users’ needs statement, the requirements specification and the final system are
work products.

7.1.66 WorkProductKind

A work product kind is a specific kind of work product, characterized by the nature of its contents and the
intention behind its usage. Different work product kinds are usually defined to provide content and/or
presentation “templates” that can be applied to the corresponding work products.

WorkProductKind is an abstract subclass of Template, specialized into DocumentKind, ModelKind, Software-
ItemKind, HardwareltemKind and CompositeWorkProductKind.
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Template
- - +Name
ActionKind +Agent
+Type WorkProduct
+Optionality +CreationTime
+WorkProductRole | 1. +LastChangeTime
1 +$ubject +Status
+RepresentedSubject — 1.*
WorkProductKind
FERY-Y Tava?
0.* - +Component
\
0.* . ‘ - - - +Composite
DocumentKind SoftwareltemKind CompositeWorkProductKind
0.%
ModelKind HardwareltemKind
7.1.66.1 Attributes
Name Type Semantics
Description string The description of the nature of the centents and, optionally, form of
representation, of work products-of this kind.
7.1.66.2 Relationships
Name Role To class Semantics
Classifies n/a WorkProduct A work product in the endeavour domain is always of
some work product kind defined in the methodology
domain.
nfa Represented- DocumentKind A work product kind may be depicted by different
Subject document kinds.
nfa Subject ActionKind A work product kind is always the subject of one or
more action kinds.
I1§PartOf Component CompesiteWork- A work product kind may be part of any number of
RroductKind composite work product kinds.
7.1.66.3 Example
Inla given methodology; the work product kind “System Requirements Specification” (a docume
defined to represent-the fact that, when said methodology is enacted, work products of such ki
cr¢ated or used,
7.1.67 WarkUnit
A work Unit is a job performed, or intended to be performed, within an endeavour.

nt kind) is
nd will be

WorkUnit is an abstract subclass of EndeavourElement, specialized into Task, Technique and Process.

This is a process-related class.
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EndeavourElement

WorkUnitKind

+Purpose
+MinCapabilityLevel

1 WorkUnit 1 0..*
+StartTime WorkPerformance
+EndTime +Justification
+Context +Duration +Job
+Component ‘
Task Techniqiie Process
0.*
7.1.67.1 |Attributes
Name Type Semantics
StartTime Timestamp The point in time at which the work unit is started.
EndTime Timestamp The point in time at which the work unit is finished.
Duration Timespan The span of time between the start time and the end time.
7.1.67.2 |Relationships
Name Role To class Semantics
IsClassifiedBy n/a WorkUnitKind A work unit in the endeavolir domain is always of some
work unit kind defined in the methodology domain.
n/a Context Task A work unit is always_the'context for a given task.
IsInvolvedIn- Job Work- A work unit may. be involved in a number of work
Performange Performance performances.
7.1.67.3 |Example
On a certpin project, Mary is in charge of quality @Ssurance. In order to do this, Mary’s team reviews eg

generated
responsib

her team (reviewing work products and comparing defect reports to historical data) is also a work unit (tasks).

product and then compares the number of defects found against historical data. Mary’s ove
lity (quality assurance) is a work uniti(a process), and each individual piece of work performed

ch
all

by

bS-

7.1.68 WorkUnitKind
A work unjt kind is a specific kind of'work unit, characterized by its purpose within the endeavour.
WorkUnitKind is an abstraét’subclass of Template, specialized into TaskKind, TechniqueKind and Proces
Kind.
This is a grocess-related class.
Template
+Name
WorkUnit
+StartTime
Outcome +EndTime
+Description +Duration
+MinCapabilityLevel +Result
. 1 0.*

o.* WorkUnitKind WorkPerformanceKind
+Purpose -
+MinCapabilityLevel +Job +RecommendedAssignment

+Context
+Component ‘ ‘
TaskKind TechniqueKind ProcessKind
o +Description +Description
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