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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and ntll-yuvcllllllcllta:, imtatsormrwithSS—and :EC, atso—take pdlt ir—the—work—tm—the—ftetch of information

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Interngtional Standards are drafted in accordance with the rules given in the ISO/IEC Directives| Part 2.

The miain task of the joint technical committee is to prepare International Standards. Draft International
Standdrds 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 vole.

Attentipn is drawn to the possibility that some of the elements of this document may be the sybject of patent
rights. J]SO and IEC shall not be held responsible for identifying any.@r-all such patent rights.

ISO/IELC 24744 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Informatidn technology,
Subcommittee SC 7, Software and systems engineering.
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Introducti

on

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 M
use of a new
the definition

on informatio
SEMDM comt
allowing the

Annex B wher|

Various methd
the concepts
Conformance
consistent con

bf methodologies in information-based domains, i.e. areas characterized by theirjintens

etamodel for Development Methodologies SEMDM, a comprehensive metamodel that
approach to defining methodologies based on the concept of powertype. The SEMDM

N management and processing, such as software, business or systems, engineerirn
ines key advantages of other metamodelling approaches with none of theit known dray
beamless integration of process, modelling and people aspects of methodologies. R

dologies are defined, used or implied by a growing number of-standards and it is desira|
used by each methodology be harmonized. A vehicle for“harmonization is the §
to this metamodel will ensure a consistent approachto defining each methodolo
cepts and terminology.

Vi
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Software Engineering — Metamodel for Development
Methodologies

1 Scope

This |
(SEMG
metho

major

Ispects: the process to follow, the work products to use and generate, and the people an

ternational Standard defines the Software Engineering Metamodel for Development
M), which establishes a formal framework for the definition and extension™ of
ologies for information-based domains (IBD), such as software, business or systéms,

This
undert
The m

sufficig
compo
1.1 §

This In

(encompassing domains that are seldom addressed by a single approach). It therefore inclu
level concepts truly generic acrossca* wide range of application areas and at a higher level of

higher-
abstra
metam
of rich

In orde
some |

e
methg%ology and of any associated metamodel, and will be typicallysused by method e

tamodel can serve as a formal basis for the definition and extension of any IBO
king such definition and extension tasks.
btamodel does not rely upon nor dictate any particular approach to IBD development

ntly generic to accommodate any specific approach such as object-orientation, ag
hent-based development, etc.

Purpose

tion than other extant metamodels.* The major aim of the SEMDM is to deliver a
odel that does not unnecessarily Constrain the resulting methodologies, while providing
and expressive instances.

r to achieve this objective,/the SEMDM incorporates ideas from several metamodel af
esults of recent research-(see [1-7] for details). This will facilitate:

The communication between method engineers, and between method engineers
methodology\(i:e. developers);

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

Methodologies
development
ncluding three

i tools involved.

development
hgineers while

and is, in fact,
ent-orientation,

ternational Standard follows an approach.that is minimalist in depth but very rich in width

les only those
highly generic
or the creation

proaches plus

and users of

the extension

The creation of methodology metamodels by extending the standard metamodel via

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
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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 tailore

d, 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 Confor

A metamodel

mance

is defined in accordance with this International Standard if it:

descr
in Clg
defing
the s
(i.e.i

A developme
conformant m

A developme
a conformant
tool involves
if it also impl
the tool's usd
accordance
mechanisms

NOTE 1 TH
Clause 7 — or

NOTE2 Cq
explicitly incly
to define the
SEMDM.

3 Terms

For the purpd

are specific t this International Standard.

bes the scope of the concepts in the metamodel in relation to the scope of the elements
use 7; and

bs the mapping between the concepts that are addressed in the metamodel, @hd that an
cope of this International Standard, and the corresponding elements of this Internatio
[s elements cannot be substituted by others of identical intent but different construction).

Nt methodology is defined in accordance with this International Standard if it is generate
etamodel as defined in the first paragraph of this clause (2 Conformance).

Nt or engineering tool is developed in accordance with this nternational Standard if it imp
metamodel as defined in the first paragraph of this clause (2 Conformance). If the purpog
the creation of methodologies, then it is developediin accordance with this Internatiorn
ements the necessary features so as to make the ‘fnechanisms described in 8.1 availa
rs. If the purpose of the tool involves the extension of the metamodel, then it is deve
ith this International Standard if it also implements the necessary features so as to m
described in 9.1 available to the tool’s users.

ly those that are relevant to the purpose of the said metamodel are required.

nformance for methodologies or conformance for tools can be established without any n
ding the detailed metamodelfor any relevant work product kind or model unit kind. It is &
mappings of any such work products to the WorkProductKind and ModelUnitKind classé

and definitions

ses of this'document, the following terms and definitions apply. Unless otherwise noted

e metamodel thus defined does not necessarily have to include all the elements defined i

defined

e within
nal Standard

0 from a

lements

e of the

al Standard
ble to
oped in
ake the

bcessity of
dequate
s of the

the definitions

The followin

concepts are detined only 1or tneir usage mnrougnout tis International Standard.

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-
IBD

based domain

realm of activity for which information is the most valuable asset

NOTE

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

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

© ISO/IEC 2007 — All rights
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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.

3.3
method
synonym of methodology

NOTE The term “methodology” is used throughout this International Standard, reserving the”tefm “method” for
conventional phrases such as “method engineer” or “method fragment”.

3.4
metamodel
specifigation of the concepts, relationships and rules that are used to define a methodology

3.5
endeayour
IBD dxvelopment effort aimed at the delivery of some product orservice through the application of a
methodlology

EXAMHLES Projects, programmes and infrastructural duties are examples of endeavours.

3.6
methofdology element
simple|component of a methodology

NOTE Usually, methodology elements includexthe specification of what tasks, activities, techhiques, models,
documeénts, languages and/or notations can or must'be used when applying the methodology. Methodolggy elements are
related [to each other, comprising a network(of abstract concepts. Typical methodology elemerfts are Capture
Requirdments, Write Code for Methods (kinds ‘of tasks), Requirements Engineering, High-Level Modgelling (kinds of
activitieg), Pseudo-code, Dependency Graphs) (notations), Class, Attribute (kinds of model building blockg), Class Model,
Class Oiagram, Requirements Specification (kind of work products), etc.

3.7
endeayour element
simple|component of an endeavour

NOTE During the exegution of an endeavour, developers create a number of endeavour elements, such as tasks,
models| classes, documents, etc. Some examples of endeavour elements are Customer, Invoice (clasdes), Name, Age
(attribufes), High-Level*Class Model number 17 (a model), System Requirements Description (a documerjt), Coding Cycle
number| 2, Coding Cycle number 3 (tasks), etc.

3.8
generation
act of defining and describing a methodology from a particular metamodel. Generating a methodology
includes explaining the structural position and semantics of each methodology element using the selected
metamodel. Thus, what methodology elements are possible, 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 engin
person who de

NOTE
3.11

developer
person who ap

NOTE

3.12

eer
signs, builds, extends and maintains methodologies

Method engineers create methodologies from metamodels via generation.

plies a methodology for some specific job, usually an endeavour

Developers apply methodologies via enactment.

powertype
A powertype g
partitioned typ
class TreeSpe
Tree.

3.13
clabject
dual entity that

NOTE Thig
clabjects exhibit
viewed as clabj
(subtypes of the

4 Naming,

4.1 Namin

The SEMDM
are:

Defin
given
are a
Clasq
diagr
(i.e. |
used
partit
depig
[8] fo
Text

f another type, called the partitioned type, is a type the instance of which are subtypes
p. This definition is interpreted in the context of the object-oriented paradigm. Fofjexam
Cies is a powertype of the class Tree, since each instance of TreeSpecies is also-a subd

is a class and an object at the same time

definition is interpreted in the context of the object-oriented paradigm. Because of their dual
a class facet and an object facet, and can work as either at any time: Instances of powertypes arg
ects, since they are objects (because they are instances of a_type, the powertype) and also
partitioned type).

diagramming and definition conventions, and abbreviated terms

g, diagramming and definition conveéntions

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

tions. Each concept in the.'SEMDM is defined using natural language. Also, a desc|
, including the context in‘which the concept occurs and its most distinctive properties. E
so given for each concept.

diagrams. Concepts.of interest to the SEMDM are formalized as classes. Consequent
hms are used to show these classes together with their attributes and relationships. UN
SO/IEC 19501), 1S used throughout with some noticeable exceptions. First, a special no
to depict powertype patterns, consisting of a dashed line between the powertype
oned type 'with a black dot on the side of the powertype. Secondly, “white diamonds” are|
t whole/part relationships without making any reference to their secondary characterist
more/details).

ables. Text tables are included to provide additional descriptions of attributes and relatio

of the

ble, the

lass of

nature,
usually
classes

ruments

iption is

Kamples

y, class
L 1.4.2
tation is
and the
used to
ics (see

nships.

Mappings to other approaches. Each concept in the SEMDM is related to equivalent or similar

concepts in other metamodelling approaches, so that translation between approaches is easier.

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 relationships 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

SEMDM software engineering metamodel for development methodologies

5 Basic Concepts

Metamodels are useful for specifying the concepts, rules and relationships uséd to define [methodologies.
Although it is possible to describe a methodology without an explicit metamodelyformalizing the underpinning
ideas|of the methodology in question is valuable when checking its consistency or when planning extensions
or mqdifications. A good metamodel must address all of the different_aspects of methodologies, i.e. the
proceps to follow, the work products to be generated and those responsible for making all this happen. In turn,
specifying the work products that must be developed implies defining.the basic modelling building blocks from
which|they are built.

Metamodels are often used by method engineers toConstruct or modify methodolpgies. In turn,
methgdologies are used by developers to construct products’or deliver services in the contexi of endeavours.
Metarmodel, methodology and endeavour constitute, in.this approach, three different areas of gxpertise that, at
the s@ame time, correspond to three different levels~of abstraction and three different sets [of fundamental
concgpts. As the work performed by developers at the endeavour level is constrained and |directed by the
methqgdology in use, the work performed by the<method engineer at the methodology level is fonstrained and
directed by the chosen metamodel. Traditionally, these relationships between “modelling laygrs”, here called
“domains”, are seen as instance-of relatiofiships, in which elements in one layer or domain are instances of
some|element in the layer or domain below (Figure 1).

Endeavour Domain

Methodology Domain

Metamodel Domain

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 methodologies 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.

© ISO/IEC 2007 — Al rights reserved S
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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
methodology |that developers may employ. Following this conventional approach, classes in the metamodel
are used by |the method engineer to create instances (i.e. objects) in the methodology domaih ‘gnd thus
generate a methodology. However, these objects in the methodology domain are often usedyas clgsses by
developers t¢ create elements in the endeavour domain during methodology enactment.-This gpparent
contradiction,| not solved by any of the existing metamodelling approaches, is addressed\by- the SEMDM and
solved by comceiving a metamodel as a model of both the methodology and the endeavour domains. While
offering a strict model of the endeavour domain in the metamodel, the SEMDM maintains a high degree of
flexibility, allgwing the method engineer to configure the development process’ and address the modelling
issues as nedessary.

5.3 Powerntypes and Clabjects

, hew to methodology modelling, must be introduced inorder to support the features required by
the SEMDM.|First of all, modelling the methodology and endeavour domains at the same time givep rise to
pairs of clasges in the metamodel that represent the same cencept 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 different kinds of documents that can be managed by
developers. Notice how Document represents a concept that belongs in the endeavour domain (do¢uments
that people manage) while DocumentKind represents a concept that belongs in the methodology|domain
(kinds of do¢uments described by the methodolegy). For example, the concept of ClassDiagram is an
instance of DpcumentKind, but a given class diagram in the endeavour, with a particular author and [creation
time, is an ingtance of Document. In turn, these two classes are related by a classification relationship, since
every document (in the endeavour domain),is an example (instance) of some particular kind of document (as
defined in the methodology domain). This' pattern of two classes in which one of them represents “kinds of”
the other is dalled a powertype pattern; since the class with the “kind” suffix is a powertype (see [12] for an
introduction tp the powertype concept) of the other class, called the partitioned type. In this Interngtional

Standard, thg notation Documeént/*Kind is used to refer to the powertype pattern formed by the poyvertype
DocumentKind and the partitioned type Document.

At the same [time, endeavour-level elements must be instances of some methodology-level elemefts, and
methodology{level elements must be instances of metamodel-level elements. This means that (at least some)
elements in the methodology domain act at the same time as objects (since they are instances of metamodel
classes) and| elasses (since endeavour-level elements are instances of them). This class/object hybrid
concept has been describe and named clabject. Clabjects have a class 1acet 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
© ISO/IEC 2007 — All rights reserved


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

ISO/IEC 24744:2007(E)

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 ClassDiagram. The
discriminator attribute thus acts as the bond between the two facets of the clabject.

54

Uniting Process and Product

Most of the existing metamodelling approaches focus either on the process or on the modelling (i.e. product)
side of methodologies. Most of these approaches, however, offer connection points for “plugging in” the
complementary, as yet undefined, component of a full-fledged methodology. The SEMDM goes a step beyond
by offering a complete metamodel that covers the process and modelling aspects of methodologies evenly.

Not d
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(modd
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5.5

Usual

assigming a capability level to its enactment. The SEMDM adopts the coneépt of capability ley
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actions must act (process focus), or the concepts to use without knowing what \td
lling focus). This approach has the benefit of allowing a rich definition, at the methedol
Ctions between a process and the products generated by it.

Process Assessment
y, the maturity or capability of an organization regarding the performance of a process

ork unit kinds expressed using the MinCapabilityLevel attribute_of class WorkUnitKind,
method engineer can easily establish the minimum capability“evel at which each

Lnit kind may be performed. Although different assessment approaches and standar
nt ranges of capability levels (see [14] for an example);,the following exemplar list is ge
blicable to nearly every situation:

Incomplete (level 0): the organization fails to sticcessfully execute the process.

Performed (level 1): the process is sucgessfully executed but may not be rigorous
tracked.

to specified standards and requirefnents.

Established (level 3): the process is performed according to a well-defined specificati
tailored versions of standards.

Predictable (level 4): measures of process performance are collected and analyss
guantitative understanding of process capability and an improved ability to predict perf
Optimizing (level 5); continuous process improvement against business goals is a
guantitative feedback.

1cepts on which
do with them
bgy level, of the
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el and attaches

s have slightly
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ly planned and

Managed (level 2): the process is planned and tracked while it is performed; work pfoducts conform

bn that may use
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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 is” at the endeavour level (i.e. resources) and methodology elements that are used by instantiation at
the endeavour level (i.e. templates) [3]. Since Template is the abstract type of all elements at the methodology
level that will fravemstances atthe endeavour [evel, and EndeavourEement 15 the abstract superciags of the
same elements, these two classes form a powertype pattern in which Template is the powertype ~Endeavour-
Element is the partitioned type and Template.Name is the discriminant. Powertype patterns andythejr usage
are discussed 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 abstract view of the SEMDM

At the same t{ime, a top class Element is defined to generalize MethodologyElement and Endeavourflement
and allow homogeneous treatment of all elements across the methodology and endeavour domains when
necessary. The DisplayText attribute of\Element gives a short text describing each instance suitable to be
shown to the jnstance’s final users.

6.2 Abstract View and Cofe) Classes

There are thiee clusters_ef\core classes: methodology templates, specializing from Template; metHodology
resources, specializing-from Resource; and endeavour classes, specializing from EndeavourElement.

The powertype pattern formed by Template and EndeavourElement is refined into more specialized
powertype patterns formed by subclasses of these two namely: StageKmd and Stage (repres
managed time ende Kind—andWorkUnit-ajeb—perHormed—or—intende d to be
performed, within an endeavour) WorkProductKlnd and WorkProduct (an artefact of mterest for the
endeavour), ProducerKind and Producer (an agent that has the responsibility to execute work units) and
ModelUnitKind and ModelUnit (an atomic component of a model). See Figure 3 for a graphical depiction.
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ProducerKind

Language

Constraint

+Name

+Expression

Guideline

+Description

At the

WorkUnitKind

+Purpose

+MinCapabilityLevel

ModelUnitKind

+Definition

Stage

WorkUnit

+StartTime
+EndTime
+Duration

WorkProduct

+CreationTime
+LastChangeTime
+Status

ModelUnit

Producer

t+ Name

\V4

EndeavourElement

Notation

Outcome

+Name

+Description.
+MinCapabilitylievel

Figure 3 — Abstract view of the SEMDWM; showing the core classes in the metamodel

same time, Resource is specialized into Language (a structure of model unit kinds
particilar modelling perspective), Notatiori\(@ concrete syntax, usually graphical, which can be

hat focus on a
used to depict

models created with certain languages),.Guideline (an indication of how some methodology elements can be

used)

Constraint (a condition that holds or must hold at certain point in time) and Outcome

result|of the successful performance;of a work unit).

6.3

Process

Classes

(an observable

The WorkUnit/*Kind powertype pattern is specialized into Process/*Kind (large-grained, opg¢rating within a
area of expertise), Task/*Kind (small-grained, focusing on what must be done in order to achieve a
given [purpose) and-Technique/*Kind (small-grained, focusing on how the given purpose may be achieved).

given

WorkUnitKing~iS characterized by a purpose and a minimum capability level at which it makes sense to be
performed;.and is related to Outcome in a one-to-many fashion, so a set of outcomes can be defined for each
cKind of work unit. Also, WorkUnit/*Kind holds a whole/part relationship to Task/*Kind, o any work unit

specif

or work unit Kind can be defined as a collection of tasks or task Kinds, respectively. This allows 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

WorkUnitKind

Outcome

#+ Description
# MinCapabilityLevel

+Purpose
+MinCapabilityL_evel oF
ProcessKind
ox +Context +Chid
— i
TaskTechniqueMappingKind
+RecommendedUsage 0.1 +Parent
0.* 0.*
LComponent
TaskKind TechniqueKind
o t+ Description +Description
+Component
Task Technique
¢
0.* 0.*
TaskTechniqueMapping 0.* + Child
i+ Justification
+Context +Parent
Process
>
WorkUnit 0.1

+StartTime

+EndTime
+Duration

Figure 4 — Work units

On the tempgral side, Stage/*Kind is specialized into, StageWithDuration/*Kind (a managed interval of time
within an endeavour) and InstantaneousStage/*Kind, (a managed point in time within an endeavour) Stage-
WithDurationf*Kind is, in turn, specialized into TimeCycle/*Kind (having as objective the delivery gf a final
product or sgrvice), Phase/*Kind (having as‘.objective the transition between cognitive frameworks) and
Build/*Kind (aving as major objective the\delivery of an incremented version of an already existinfg set of
work products). TimeCycle/*Kind also holds’a whole/part relationship to Stage/*Kind, allowing for the recursive
composition ¢f time cycles and other stages. Phase/*Kind, on the other hand, holds a whole/part reldtionship

to Build/*Kingl so any phase or phase kind can be linked to the corresponding builds or buil

1 kinds,

respectively, that occur within it-At'the same time, StageWithDuration/*Kind is associated with Procegs/*Kind

so the tempofal side of the process can be related to the appropriate elements on the job side. See

for a graphicgl depiction.

Figure 5
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BuildKind

NOTH
abstra
Stage]
when
specif
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task.
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6.4

Produ
Tool/4
Produ
ended
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graph

Process

cal depiction.

Producer Classes

Figure 5 —&tages

0.* 0.* +Context
+TemporalContext 0.*
StageKind StageWithDurationKind
PhaseKind
InstantaneousStageKind
MilestoneKind TimeCycleKind
+Description
Milestone TimeCycle B
+Num|
InstantaneousStage Phase’
+TimeReached ~N
StageWithDuration
Stage q i+ StartTime
f+ EndTime
i+ Duration
0.*
- +TemporalContext 0.1
0.1 +Context

— Temporal ordering and sequencing are achieved in SEMDM in two different ways. A
ction, stage kinds allow the methodologist t0;specify the overall temporal structure of
kinds, in this sense, are “empty containers’ that can be “filled” with work unit kinds in
things are to be done. At a detailed-level, however, time ordering and sequencing
ed, but emerges from the collections @f action kinds associated to each task kind. Acti
task kind determine what kinds of work products are necessary in order to accomplish
[hus, at any point in time during enactment, the set of “executable” tasks can be determ
pool of existing work products ;and the action kinds associated to each candidate task kir

cer/*Kind is specialized into Role/*Kind (a collection of responsibilities that a prodd
Kind (an instrument that helps another producer to execute its responsibilities in an a
cer has amadditional subclass, Person, which allows taking into account individual
vour levely Producer/*Kind is also related to WorkUnit/*Kind through WorkPerformance
en unitssof work and the assigned and/or responsible producers are possible. See

a high level of
h methodology.
prder to specify
s not explicitly
bn kinds of any
the associated
ined by looking
d.

cer can take),
itomated way).
persons at the
*Kind, so links
Figure 6 for a
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+Member

WorkUnitKind ! HAgeNt o sducerkin
t+ Purpose Q
t+ MinCapabilityLevel +Job 1
0.
0. 0. Plays
WorkPerformanceKind RoleKind TeamKind
+RecommendedAssignment o +Responsibiliies
ToolKind
}
Role Person
0.%
Plays »
WorkPerformance Tool Team
+lustification
0.* 0.*
WorkUnit 1 +Agent
+StartTime Producer
+EndTime +Name
+Duration +Job 1
+Member 0.
Figure 6 — Producers
6.5 Produfpt Classes
WorkProductf*Kind has five subtypes: Softwareltem/*Kind, Hardwareltem/*Kind (a

hardware, req
subject that
depiction of
Although doc
documents. |
Document/*K
kind can be (
for a graphicg

| depiction.

pectively, that is of interest to the~endeavour), Model/*Kind (an abstract representation
hcts as the subject’s surrogate “for some well defined purpose), Document/*Kind (a
a fragment of reality) and.CompositeWorkProduct/*Kind (an aggregate of other elg
Liments would usually depict' models, they can also depict other entities of interest or ev
n fact, Document/*Kind has an association to WorkProduct/*Kind to represent this fa
nd has a recursivefwhole/part relationship with itself so a given work product or work
efined as a collection of other work products or work product kinds, respectively. See

piece of software or

pf some

durable
ments).

En other
ct. Also,

product

Figure 7
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+Context

ModelKind

‘+Desaiplion

0.%
tind

CompositeWorkProductKind HardwareltemKind

1.x

0 +SubDocume

+ParentDocumentkind

ModelUnitUsageKind

DocumentKind

SoftwareltemKind t+ MinUsageCount

t+ MaxUsageCount

0.*

5

+Target

ModelUnitKind

+Definition |

1.*

RefersTo »

+Context

4 Depicts,

Language

+Name

1

+Target 1.*

Notation il

t+ Name

< Depids Document +ParentDocument

+Title
+Version

kY

Softwareltem +SubDocumen| MadelUnitUsage

fersTo »

CompositeWorkProduct

Hardwareltem
1.

WorkProduct

+Context

- CreationTime MOdef

- LastChangeTime
JF Status

1

Mode
specif
in wh
conte
and in
isolatg
in whi
the ca
notati
repres

Note {

6.6

Figure 7 — Work product and modelling classes

/*Kind, in turn, holds a whole/part relationship to:ModelUnitUsage/*Kind, which in turn is
¢ ModelUnit/*Kind. This chain of relationships*ihakes it possible to describe what mode
ch models, and how they are employed. s addition, every ModelUnitKind is always
t of at least one Language. Different languages sharing the same model unit kinds al
terconnected network of model units and*models across a system rather than having dif
bd models. In addition, ModelKind and-Language are directly linked by an association td
ch a method engineer wishes to specify what language is used by a certain model kind v
mponent model unit kinds. Alse, Language is associated with Notation to represent the fé
bns support (or can depict). different languages. Finally, Notation is also related to D
ent that each document Kind makes use of at least one notation.

hat Language and MedelUnit/*Kind can generate any required modelling language.

Connectiontbhetween Process and Product

The i

patterh Action/*Kind. An Action/*Kind is always performed in the context of a given Task/*Kind
and afts’upon a given WorkProduct/*Kind (product side). The ActionKind.Type attribute takes
whethenactions of a specific kind create, modify or only read work products of a given kind.

teraction between the process and the product sides of the metamodel is achieved by

| 1

+Target

ModelUnit

associated to a
units are used
defined in the

ow for a single

erent separate,

support cases
vithout detailing
ct that different
bcumentKind to

the powertype
(process side),
values showing

Note that some

task kinds may not perform any action kinds whatsoever. See Figure 8 for a graphical depiction.

© ISO/IEC 2007 — All rights reserved

13


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

ISO/IEC 24744:2007(E)

ActionKind is

order for the

associated ad
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TaskKind

+Cause
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+Target 1

PreCondition

Constraint

+Expression

+Effect ActionKind

+Agent

+Type

i+ Description

+Optionality

0.x +WorkProdudRole

PostCondition

+Subject
AdsUpon WorkProductKind

1*

+Description

Task

+Cause

Causes »

+ Effect

Action

rt Classes

+Component

+Agent pon » +Subject WorkProduct
+CreationTime
+Last€hahgeTime
1.* 1
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Figure 8 — Actions and constraints

MethodologyEtement]

< RefersTo

D the classes necessary to construct methodologies, some support classes exist
bf method engineers using the SEMDM. See Figure 9 for a graphical depiction.

0.*

Reference

0.%

Z\r +ReferredToElement

Conglomerate

+Name
+Description

+Location

Source

IsUsefiBy »

+Name
+Citation

Figure 9 — Support classes

nism fof_specifying reusable methodology chunks is necessary. The Conglomerate

defined to represent.collections of related methodology elements (i.e. instances of the Methodology
n be defmed by a method engineer and then reused in dlfferent methodologlcal contex

class) that ¢
that Conglo
possible.

also related to Constraint, which is specialized into PreCondition (a condition that mus} hold in
hssociated action to proceed) and PostCondition (a condition that is guaranteed to hold
tion has been successfully performed).

after the

for the

class is
Element
Is. Note
rates 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 so any number of linkages between methodology elements and sources can be specified.
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7 Metamodel Elements

7.1 Classes

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-
clause 7.2. Finally, the relationships that the class is involved in are listed from the class’ perspective,
including, for each one, the name of the relationship if there is one, the role that the class being described
plays [in said relationship if there is one, the target class to which the class is associated, and,its semantics.

7.1.1| Action

An agtion is a usage event performed by a task upon a work product. Actions represent the fact that specific
tasks luse specific work products.

Actior is an abstract subclass of EndeavourElement.

This i$ a process- and product-related class.

EndeavourElement

ActionKind ZT WorkProduc]

Type Action +Agent  ActsUpon»  *+Subject TCreationTime
+Optionality +LastChangeTie
+WorkProductRole 1+ i +Status
+Effect 0..*
Task +Cause Causes »
1
7.1.10  Attributes
This dlass has no attriputes of its own.
7.1.1.p Relatignships
Namé¢ Role To class Semantics
IsClagsifiedBy n/a ActionKind An action in the endeavour domain is always of som¢
action kind defined in the methodology domain.
Actsupon Agent VWOTRPTOUUCT AT action atways acts upon a partcurar Work product.
n/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

15
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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 WarkProductKind
+Description 1 +Description
7.1.2.1  Atfributes
Name Type Semantics
Type ActionType The nature of the usagg;that the associated task kind performs on
the associated work product kind. See sub-clause 7.2.1 for possible
values.
Optionality DeonticValue The degree of (@bligation for the associated task kind to act upon the
associated wark product kind. See 7.2.2 for possible values.
WorkProductRdle String The rolé that work products of the associated kind will play during
enactment within actions of this kind.
7.1.2.2 Re|ationships
Name Role o 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 Effeet 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

COTTStraimts:

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.
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is an abstract subclass of StageWithDuration.

This is a process-related class.

StageWithDuration
+StartTime

+EndTime
+Duration
BuildKind Build
| +Number
N — |

7.1.3.L  Attributes

Namé Type Semantics

Number String The number of the build. Since builds are, by definition, incremental,

some kind of numbering system is strongly recommended.

7.1.3.2 Relationships

Namé¢ Role To class Semantics

IsClagsifiedBy n/a BuildKind A build in the endeavour domain is always of some

build kind defined_in the methodology domain.
7.1.3.3 Example
In a [software development project, John’s team&spends two weeks focusing on analysing, modelling,
implementing and testing a few new system features. After these two weeks, they deliver a partial
implementation of the final system. Once this*is ‘done, they pick a new bunch of features|and repeat the
analysis, modelling, implementation and testing to construct an incremented version of the sygtem. They keep
doing|this until the system contains all the xequired features. Each of the short time spans in yhich a new set
of feafures is incrementally incorporated.to the system, as performed by John’s team, is a build.
7.1.4| BuildKind
A build kind is a specific kind of build, characterized by the type of result that it aims to producq.
BuildKind is a subclass of’StageWithDurationKind.
This i$ a process<related class.
StageWithDurationKind

BuildKind Build

+Number

71.4.1 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.

© ISO/IEC 2007 — All rights reserved
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7.1.43

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 composite work product is a work product composed of other work products.

Composite WerkProductisamrabstract subctass of WorkProduct:

This is a product-related class.

7151 At

CompositeWorkProductKind

ributes

This class hag no attributes of its own.

7.1.5.2 Relationships

WorkProduct 1.*
+CreationTime

+LastChangeTime
+ Status +Compongnt
— +Composite
CompositeWorkPreduct
P <>
0..*

Name Role To class Semantics
IsClassifiedBy n/a CompositeWork- A composite work product in the endeavour domain is
ProductKind always of some composite work product kind defined in
the methodology domain.
IsMadeOf Composite WorkProduct A composite work product is made of one or more work

products.

7.1.5.3 Expmple

ion of a systems development project, a complex configuration of hardware, softw

are and

Upon finalizgti
documentati% is delivefedto the customer. Each individual released work product can be modelled as either

a hardware i
composite wd

m, a s@ftware item or a document; the complete, final product delivered to the custo

rk product.

mer is a

7.1.6 Com

it e\ AL LD <l 4100 ol
UOSTITVVUT AT TUUUCUINTTIU

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

work products that are part of it.

CompositeWorkProductKind is a subclass of WorkProductKind.

This is a product-related class.

18
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+Component

WorkProductKind
+Description

=

CompositeWorkProductKind ‘ CompositeWorkProduc4

0..*

+Composite

7.1.6.1 Attributes

This class has no attributes of its own.

7.1.6. Relationships

Nam¢ Role To class Semantics
Classifies n/a CompositeWork- A composite work product in the endeavour.domain i
Product always of some composite work produet kind defined i
the methodology domain.
IsMadeOf Composite WorkProductKind A composite work product kind is made of one or morg

work product kinds.

7.1.6.8 Example
In a given methodology, the final product to be delivered to th&, customer upon completion of a project is

modelled as a composite work product kind. Such a compesite”’includes software and hardyare item kinds
plus the associated document kinds.

7.1.7| Conglomerate

A conplomerate is a collection of related methodalogy elements that can be reused in differentmethodological
contekts. Conglomerates provide the basic reuse mechanism in the SEMDM.

Conglomerate is a subclass of MethodologyElement.

This i$ a support class.

+Component
MethodologyElement

e

0. Conglomerate
+Name
+Description
7.1.7.L Y Attributes
Name Type Semantics
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.
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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 constraint is a condition that holds or must hold at certain point in time. Constraints are often used to

H ) + H y) . I HY (H'H £ s
declaratlvely Charactertize e entry antexitrconatttonsS o actons:

Constraint is an abstract subclass of Resource, specialized into PreCondition and PostCondition(

This is a process- 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
Expression String The expression 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 Rejationships
Name Role To class Semantics
n/a n/a ActionKind A constraint always characterizes a given action kind.

7.1.8.3 Expmple

In a given mefthodology, a task kind “Deliver user documentation” is defined, together with a work product kind
“User Documentation”. Both are related by the fact that tasks of the “Deliver user documentation” Kind will,
when executed; USe Work products of the “USer Documentation Kimnd—Said Tefationsiiip s modetted as an
action kind with Type = ReadOnly. However, the method engineer wants to capture the need that user
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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This is a product-related class.
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f the inspection
n she compiles
l the inspection

+RepresentedSubject WorkProduct
+CreationTime
. +LastChangeTime
. 0.. +Status
< Depicts
|
0.*
DocumentKind ITEEME
I +Title
I +Version +SubDocument
I
0.1 ‘ +ParentDocument
7.1.9.L  Attributes
Namég Type Semantics
Title String The title of the document.
Versign String The version identifier of the document. Sincé documents are durablg
by definition, some version control is strongly, fecommended.
7.1.9.p Relationships
Namé¢ Role To class Semantics
IsClagsifiedBy n/a DocumentKind A documentyin the endeavour domain is always off
some dogument kind defined in the methodolog
domain.
n/a ParentDocument  Document A docuiment may be the parent of sub-documents.
n/a SubDocument Document A, document may be a sub-document of a number of
parent documents.
Depicfs n/a WorkProduct A document may depict a number of work products.
7.1.98 Example
In order to organize a code inspection, Mary prints out the code to be inspected plus a copy @
checHlist. During the inspection; Mary takes notes of the defects found in the code and the
these|results into an inspectionreport. The code to be inspected, the inspection checklist an
report, as used by Mary, aredocuments.
7.1.1Q 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.

This is&a product-related class.

+RepresentedSubject -
WorkProductKind
< Depicts 0.% +Description Document
+Title
0.* +Version
N —  0.*

DocumentKind

Notation

© ISO/IEC 2007 — All rights reserved
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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 product
kinds.
n/a n/a Notation A document kind uses some given notations.

7.1.10.3 Expmple

In a given m¢thodology, the document kind “System Requirements Specification™is defined to repregent the
fact that, wheh said methodology is enacted, documents of such a kind will be.created or used.

7.1.11 Elemgnt
An element ig an entity of interest to the metamodel. Since the SEMDM addresses both the methodology and
the endeavoyr domains (see sub-clause 5.2), any entity in either of these realms is subject to being modelled
by the SEMDM and therefore to becoming represented by an‘element.

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

This is a hightlevel class.

Element
+DisplayText
\
MethodologyElement EndeavourElement
7.1.11.1 At{ributes
Name Type Semantics

DisplayText String Name or description suitable to be displayed to final users of the
UiUIIIUIIl. IiIU vaiuc Ul lilib dl.l.liiJul.l;‘ cdarl iJl;‘, iII ITalty Ul l.ill;‘

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 +LastChangeTine, +Justification
+Status
7.1.13.1 Attributes
This dlass has no attributes of its own.
7.1.13.2 Relationships
Namg¢ Role To class Semantics
IsClagsifiedBy n/a Template An endeavour element is always of some templatg
defined in the methodology domain.
7.1.13.3 Example
This glass is too absfract to give a concrete example. Please see the examples for any of the subtypes of
EndeavourElement.
7.1.13 Guideline
A guidelide 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.

© ISO/IEC 2007 — Al rights reserved 23


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

ISO/IEC 24744:2007(E)

Resource

1

Guideline

+Description

0.*
1.
MethodologyElement ¢ Documents
+DocumentedElement
7.1.13.1 Attributes
Name Type Semantics
Description String The description of the usage of the associated methodology
elements.
7.1.13.2 Re|ationships
Name Role To class Semantics
Documents n/a Methodology- A guideline always documents”some methodology
Element elements.

7.1.13.3 Expmple

In a particulg

represent rolgs that agents may play at run-time. Since the cencept of “role” in this context is differe

concept of *“

explaining how the model unit kind “Role” in this particulatzmethodology is intended to be used, and

said guideling

7.1.14 Hardwareltem
A hardware item is a piece of hardware of interest to the endeavour.

Hardwareltenp is an abstract subclass @f WorkProduct.

This is a prod

r agent-oriented software development methodolaegyy’the model unit kind “Role” is dg
ole” in object-oriented methodologies, the method engineer decides to create a g

to said model unit kind.

uct-related class.

WorkProduct

+CreationTime
+LastChangeTime
+Status

fined to

nt to the

uideline

httaches

T

HardwareltemKind‘ Hardwareltem

L

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.
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7.1.14.3 Example
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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
characteristics, requirements and features.

Hardy

This i

5 a product-related class.

WorkProductKind

HardwareltemKind

rarettenmiKimd-sasubctassof-WorkProduoc i<

Hardwareltem

] (ol
7.1.13.1 Attributes
This dlass has no attributes of its own.
7.1.13.2 Relationships
Namé¢ Role To class Semantics
Classifies n/a Hardware ltetn A hardware item in the endeavour domain is always of
some hardware item kind defined in the methodolog
domain.
7.1.13.3 Example
In a garticular systems development methodology, the hardware item kind “Network” is defined to represent
the faft that, when said methodology is enacted, hardware items of such kind will be created of used.
7.1.14 InstantaneousStage
An inptantangous stage is a managed point in time within an endeavour. Instantaneous|stages usually

correq

Instan

pond-tg-significant events in the endeavour.

tanéousStage is an abstract subclass of Stage. specialized into Milestone.

This is a process-related class.

InstantaneousStageKind

© ISO/IEC 2007 — All rights reserved
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InstantaneousStage
+TimeReached

Milestone
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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 Expmple

During a cerfain project for which John is project manager, the system definition phase‘is, - app

completion.
manage the
and stable,
milestone).

7.1.17 Instai

An instantand
represents.

Instantaneou

This is a proc

7.1.17.1 At

This class ha

nce the system is fully defined, the system construction phase will takeplace. In
ransition between phases, John tracks the point in time in which system definition is G
vhich marks said transition. This point in time is an instantaneous stage (to be pr

taneousStageKind

ous stage kind is a specific kind of instantaneous stage, characterized by the kind of eve

s StageKind is an abstract subclass of StageKind, spgcialized into MilestoneKind.

ess-related class.

StageKind

InstantaneousStageKind InstantaneousStage
‘ +TimeReached

MilestoneKind
+Description

ributes

5 no(attributes of its own.

oaching
brder to
omplete
bcise, a

nt that it

7.1.17.2 Relationships
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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7.1.18

Language
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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

Notation Supports Language ModelUnitKind
+Name +Name +Definition
1.* 1.* 1.* 1.*
1
ModelKind Uses »
0..*
7.1.18.1 Attributes
Nameg Type Semantics
Name String The name of thé\lahguage.
7.1.18.2 Relationships
Namég Role To class Semantics
n/a Context ModelUnitKind A language is always composed of some model unit
kinds.
n/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.
n/a n/a ModelKind A language may be used by some model kinds.
7.1.18.3 Example
In a darticular software development methodology, the detailed static structure of the system is represented
using|the ohject<oriented concepts of “class”, “attribute”, “generalization” and “association”. In prder to capture
this, the method engineer defines a language “Class Modelling Language” involving the abovdq listed concepts
plus their’'semantics and the relationships amongst them.

7.1.19 MethodologyElement

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

Congl

omerate.

This is a high-level class.

© ISO/IEC 2007 — All rights reserved
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Element
+DisplayText
0.*
<« Documents Guideline
i +DocumentedElement +Description
+ReferredToElement 0..*
Reference MethodologyElement
+Location
0..* 1 A +Component
L
\ \
Template Resource Conglomerate|
+Name +Name
+Description 0.*
7.1.19.1 At1|ributes
This class ha$ 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 ‘¢dmponent of a
number of conglomerates.
n/a Documented- Guideline A methodology element niay-“be documented by
Element guidelines.
n/a ReferredTo- Reference A methodology eleméent “can be referred to by
Element references.
7.1.19.3 Expmple

This class is
Methodology

7.1.20 Milest

A milestone i
used to mark

Milestone is 4

This is a proc

one

an instantaneous stage that'marks some significant event in the endeavour. Milestones
the delivery of significant werk products.

n abstract subclass ofinstantaneousStage.

pss-related class.

+TimeReached

InstantaneousStage

too abstract to give a concrete example..Pléase see the examples for any of the sub
Flement.

ypes of

may be

7.1.20.1 Attributes

MilestoneKind
+Description

This class has no attributes of its own.

7.1.20.2 Relationships

Milestone

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.
28
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7.1.20.3 Example
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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

A milestone kind is a specific kind of milestone, characterized by its specific purpose and kind of event that it

signifi
Milest

This i

S,

5 a process-related class.

oneKind is a subclass of InstantaneousStageKind.

InstantaneousStageKind

MilestoneKind

X Milestone
+Description

7.1.21.1 Attributes

Name Type Semantics

Descr|ption String The descriptiof/of the event signified by milestones of this kind.
7.1.21.2 Relationships

Namé¢ Role To class Semantics

Classifies n/a Miléstone A milestone in the endeavour domain is always of som

milestone kind defined in the methodology domain.

7.1.21.3 Example

Inag
0ppOoS
by a
comp

7.1.23

Model

ven methodology, two large phase kinds are defined in order to describe the definition g
ed to the construction of the system. The transition between phases of these kinds needs to be marked
managed point in time with specific semantics, and therefore the milestone kind “Syst
ete and stable” is defined by the method engineer to represent this fact.

f the system as

em definition is

A model is an abstract representation of some subject that acts as the subject’'s surrogate for some well
defined purpose. Notice that models are abstract constructs and therefore they are not visible 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 — All rights reserved
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WorkProduct

+CreationTime
+LastChangeTime
+Status

Context
ModelKind Model reonte ModelUnitUsage|
g l 1“*
7.1.22.1 Attributes
This class has no attributes of its own.
7.1.22.2 Re|ationships
Name Role To class Semantics
IsClassifiedBy 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 model unit
usages.
7.1.22.3 Expmple

During the re

during high-le

attributes, ge

along the prg

needs. This ¢

7.1.23 Mode
A model kind
ModelKind is

This is a prod

pnstruct is a model.

Kind

uct-related class.

a subclass of WorkProductKind

uirements process in a software development project, a list.of candidate classes is mad
vel modelling, this list is refined and classes are determined. Also, classes are fleshed
heralizations and associations are added. The resulting abstract construct is repeatedly used
ject to assist with other tasks, being different in different ways depending on each m

is a specific kind of model, characteriZed by its focus, purpose and level of abstraction.

WorkProductKind

e. After,
put, and

oment’s

ModelUnitUsageKind 1x 1 ModelKind Model
+MinsageCount
+MaxUsageCount +Context ‘
0.*
Uses » Language
+Name
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.
30
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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
capture this, the method engineer defines two model kinds, “Structural Model” and “Dynamic Model".

7.1.24 ModelUnit
A modlel unit is an atomic component of a model, which represents a cohesive fragment of information in the
subje¢t being modelled. Model units are usually linked to each other to form, the"semantic network that
compfises the model. Furthermore, each model unit can appear in multiple models, thus gchieving model
conngctivity.

Mode|Unit is an abstract subclass of EndeavourElement.

This i$ a product-related class.

EndeavourElement

ModelUnitKind ModelUnit
+Definition
+Target 1

RefersTo»

ModelUnitUsage

1“*
7.1.24.1 Attributes
This dlass has no attributes.of its own.
7.1.24.2 Relationships
Namé¢ Role To class Semantics
IsClagsifiedBy n/a ModelUnitKind A model unit in the endeavour domain is always off
some model unit kind defined in the methodolog
domain
n/a Target ModelUnitUsage A model unit is always the target of one or more model
unit usages.

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 a product-related class.

Template

+Name

+Context

Language ModelUnitKind ModelUnit
+Name +Definition \
1.* 1.*
+Target 1
ModelUnitUsageKind RefersTo»

+MinUsageCount
+MaxUsageCount 1.%

7.1.25.1 Atf{ributes

Name Type Semantics
Definition String The definition of this model 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 ModelUnitUsage- 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 Expmple

In a particulay distributed systems development methodology, both object- and agent-oriented approaghes are
contemplated|. Therefore, developers using this methodology would be able to use concepts such as|“object”
and “class” (typically object-oriented) to model the system under development, but also they could usel “agent”
and “message” (typically agent-oriented). To define the precise semantics of each of these concepts and how
they relate to each other, the method engineer introduces the model unit kinds “Object”, “Class”, “Agent” and
“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.

32 © ISO/IEC 2007 — All rights reserved


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

EndeavourElement
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ModelUnitUsageKin ’m RefersTop +Target W‘
+MinUsageCount ‘7
+MaxUsageCount 1.* 1
1.*
+Context
Model
1
7.1.26.1__Attributes
This dlass has no attributes of its own.
7.1.26.2 Relationships
Nameg Role To class Semantics
IsClagsifiedBy n/a ModelUnitUsage- A model unit usage in the endeayour domain is alwayp
Kind of some model unit usages kind defined in the
methodology domain.
Refer$To n/a ModelUnit A model unit usageCalways refers to a given modgl
unit.
n/a n/a Model A model unit usage always belongs to a given model.

7.1.26¢.3 Example

The dlass model of a word processing system cofitains classes named Document and Printer. Mary then

constyucts a state chart model for the Printer clasS; Both the class models and the Printer state chart model

involve the Printer class. In addition, the class.model involves the Document class, while ile Printer state
i

chart model involves a number of additional model units. Each of the relationships between a

a givgn model unit is a model unit usage.

7.1.27%

ModelUnitUsageKind

ven model and

A mofdlel unit usage kind is a specific kind of model unit usage, characterized by the nature gf the use that a
given|model kind makes of @ given model unit kind.

Mode

This i

UnitUsageKind is a-subclass of Template.

5 a product<related class.

Template

+Name

+Context

ModelKind

ModelUnitUsageKind

ModelUnitUsage

+MinUsageCount -
] Lo | MmUsgecoum | I
1.* N
+Target
RefersToy 1410 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 Expmple

In a particulal
how the systd
the detailed §
“Service” and
defined kinds

meaning that
is introduced

meaning that|
would be defi

7.1.28 Notat

A notation is
languages. D

Notation is a

This is a prod

ned similarly.

on

uct-related class.

subclass of Resource.

I software development methodology, two model kinds exist: “Service Model”, which d
m will fulfil service requests from users for a given service, and “Class Model”, which d
tructure of the whole system. At the same time, the following modelJunit kinds exist:
“State”. In order to capture how model units of these kinds will be\used by models of ea
the method engineer needs to define several model unit usagé Kinds. First, a model un
kind is introddiced with Context = ClassModel, Target = Class, MinUsage€ount = 1 and MaxUsageCda
class models will use as many classes as necessary. Secondly, another model unit usage kind
with Context = ServiceModel, Target = Service and MinUsageCount = MaxUsageCo
each service model will describe one and only onedservice. Additional model unit usage kinds

a concrete syntax, usually graphical, that can be used to depict models created with
ifferent notations may focus on differfent aspects of the same language, or support m
one languagsdg.

pscribes
pscribes
“Class”,
th of the
it usage
unt = n,

unt = 1,

certain
bre than

Resource
Zﬁ Target
Notation Supports rrarge Language
+Name +Name
1. 1.
- 0. Uses 1.*
DocumentKind
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 outcome is an observable result of the successful performance of any work unit of a given kind. Outcomes
are oftén used to assess the performance of work units, since their presence define successAAp unsuccessful
work upit may or may not exhibit its defined outcomes; a successful work unit, by definition) will exhibit all of
them.

Outcome is a subclass of Resource.

This is|a process-related class.

X\

Outcome

+Description
+MinCapabilityLevel

WorkUnitKind +Result 0.*

+Purpose
+MinCapabilityLevel 1

7.1.2911 Attributes

Name Type Semantics
Descrigtion 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.

7.1.29pP Relationships

Name/f Role To class Semantics
n/a Result WorkUnitKind An outcome is a result of work units of a particular
kind.

7.1.29.3 EXample

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 personisani

Person is a sub

ndividual human being involved in a development effort.

class of Producer.

This is a producer-related class.

Producer

+Name

JAN

7.1.30.1 Atty

This class has|no attributes of its own.

7.1.30.2 Relationships

This class has|no relationships of its own.

7.1.30.3 Example

During a certa|

the team, as well as Mary, are persons.

7.1.31 Phase

Person

butes

n project, Mary leads a team of developers to eonstruct a product. Each of the developers in

A phase is a|stage with duration for which the.objective is the transition between cognitive framegworks.

Phases usually

Phase is an afjstract subclass of StageWithDuration.

This is a process-related class.

add detail to a previously existingyset of work products.

StageWithDuration
+StartTime

+EndTime
+Duration
PhaseKind Phase
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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7.1.31.3 Example

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 Phase

I

7.1.32[1 Attributes

This class has no attributes of its own.

7.1.322 Relationships

Name Role To class Semantics

Classifips n/a Phase A phase in the endeavour domain is always of some
phase kind defined in the methodology domain.

7.1.323 Example

In a giyen methodology, the product to be built is first defined and then incrementally constructed. To capture
this, the method engineer introduces the phase kinds “System Definition” and “System Construgtion”.

7.1.33 |PostCondition

A postrondition igha-constraint that is guaranteed to be satisfied after an action of the assg¢ciated kind is
performed.

PostCqndition is a subclass of Constraint.

This is a process- and product-related class.

Constraint

+Expression

i

PostCondition|

7.1.33.1 Attributes

This class has no attributes of its own.
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7.1.33.2 Relationships

This class has no relationships of its own.

7.1.33.3 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 that signing off requirements means that the status of the associated “Requirements Specification”
work product is_changed to “Approved”. This is done by creating a postcondition with Expression =
(RequirementgSpecification.WorkProductStatus is Approved) and attaching this constraint to the|above
mentioned actjon. Thus, executing the task will guarantee that the stated condition is met.

7.1.34 PreCondition
A precondition|is a constraint that must be satisfied before an action of the associated kind*can be perfgrmed.
PreCondition i$ a subclass of Constraint.

This is a process- and product-related class.

Constraint
+Expression

i

PreConditiof

7.1.34.1 Attrjibutes

This class has|no attributes of its own.

7.1.34.2 Relationships

This class has|no relationships of-its-own.

7.1.34.3 Example

In a given methodology, a task kind “Deliver user documentation” is defined, together with a work prodyct kind
“User Documgntation”:*Both are related by the fact that tasks of the “Deliver user documentation” kind will,
when executefl, dse’work products of the “User Documentation” kind. Said relationship is modelled as an
action kind with\Type = ReadOnly. However, the method enqgineer wants to capture the need that user
documentation is only delivered after the associated “User Interface Specification” work product has been
approved. This is done by creating a precondition with Expression = (UserInterfaceSpecification.WorkProduct-
Status is Approved) and attaching this constraint to the above mentioned action. Thus, the action will not be
allowed to execute unless the required condition is met.

7.1.35 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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P must ensure
a focused job,

curs.

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 cILss has no attributes of its own.
7.1.35.2 Relationships
Name Role To class Semantics
IsClass|fiedBy n/a ProcessKind A process in the endeavour domain”is always of somg
process kind defined in the méthedology domain.
n/a n/a StageWith- A process can be performeds within a particular stage
Duration with duration.
n/a ParentProcess Process A process may be thé\pafent of sub-processes.
n/a SubProcess Process A process may be-a‘sub-process of a number of pareng
processes.
7.1.358 Example
In an gngineering project, developer Mary leads the team in charge of quality assurance. Sh
that prpducts generated in the project maintain the minimum levels of quality at all times. Such
as performed by Mary’s team, is a process.
7.1.36 |ProcessKind
A process kind is a specific kind of process, characterized by the area of expertise in which it oc
ProcegsKind is a subclass of WorkUnitKind.
This isfa process-related class.
WorkUnitKind
+Purpose
+MinCapabilityLevel
+TemporalContext
StageWithDurationKind 0.*
0.* -
0.1 ProcessKlnd‘ 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 Exampte

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

methodology i

7.1.37 Produ

A producer is
groups of peoy

Producer is an

This is a prody

er

bn said

an agent that has the responsibility to execute work units. Producers are usually pepple or
le, but can also be tools.

abstract subclass of EndeavourElement, specialized into Person, Tool, Team and Role.

cer-related class.

EndeavourElement

ProducerKind
0.* +Member
+Agent ‘
Producer Plays »
0.* T +Name
| 1
WorkPerformance 0.*
+Justification [ ‘ o
Person Role h
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.
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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.

ProducerKind is an abstract subclass of Template, specialized into ToolKind, TeamKind and RoleKind.

This isla producer-related class.
Template
+Name
WorkPerformanceKind u AN\ Producer
+RecommendedAssignment‘ o 1 +Agent +Name
- 0.
ProducerKind
Assists » Plays
+Member
1.% N 0.*
0.* - 4%
ToolKind RoleKind
+Responsibilities
TeamKind L
g O“*
7.1.38.1 Attributes
This cl@ss has no attributes of its own,
7.1.382 Relationships
Name Role To class Semantics
Classifips n/a Producer A producer in the endeavour domain is always of some
producer kind defined in the methodology domain.
Plays nfa RoleKind A producer kind may be assigned to play one or more
role kinds.
IsInvolyedIns Agent Work- A producer kind may be involved in a number of work
Perfornpanee. PerformanceKind  performance kinds.
n/a NVEember TeamRimd A Producer Kind may be a Member of & team K-
IsAssistedBy 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.

© ISO/IEC 2007 — Al rights reserved 41


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

ISO/IEC 24744:2007(E)

7.1.39 Reference

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

This is a support class.

1 0.*
MethodologyElement 4 RefersTo Reference
+Location
+ReferredToElement
0.*
Source IsUsedBYy »
+Name
+Citation 1
7.1.39.1 Attrjbutes
Name Type Semantics
Location String The specific location of the information relating to_the documented
element within the associated source.
7.1.39.2 Relgtionships
Name Role To class Semantics
RefersTo n/a Methodology- The reference refersto'a given methodology element.
Element
Uses n/a Source The source providing information for this reference.

7.1.39.3 Example

A method eng
method fragmg
and Younessi
a reference to
achieved by c
and Location 3

7.1.40 Resou
A resource is
process. Any
represented by

Resource is a

[CE

neer decides to incorporate the methodology element “Dialog Design” (a technique kind) to a
Nt repository. Since the description of the technique in the book by Henderson-Sellers,
a source, called “HendersonSellers98a”) is interesting, the method engineer decides tg attach
said technique kind that precisely locates the documented element within the source.|This is
eating a reference with (ReferredToElement = DialogDesign, Source = HendersonSellers98a
“pages 182-188".

5imons

a methodology element that is directly used at the endeavour level, without an instaptiation
methodology element that serves as a reference or guideline during an endeayour is
Resoulrce.

nabstract subclass of MethodologyElement, specialized into Language, Notation, Corfstraint,

Outcome and

uiaeline.

This is a high-level class.
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MethodologyElement

1

Resource
|
Language Constraint Guideline
+Name +Expression +Description
Notation Outcome
— +Description
bk +MinCapabilityLevel

7.1.40[1 Attributes

This class has no attributes of its own.
7.1.40p Relationships

This class has no relationships of its own.
7.1.403 Example

This clpss is too abstract to give a concrete example. Pleasg see the examples for any of the subtypes of
Resoulce.

7.1.41|Role

A role|is a collection of responsibilities that a producer can take. Roles are often used td declare what
respongibilities must be addressed without deciding on how they will be implemented.

Role is|an abstract subclass of Producer;

This isla producer-related class.

Producer
+Name 1 Plays »
Zﬁ O”*
RoleKind Role
+Responsibilities

7.1.41 11\ <Attributes
This class has no attributes of its own.
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.
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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 RoleKi

nd

A role kind is a specific kind of role, characterized by the involved responsibilities. Different role kinds usually

address different needs and make use of different skills.

RoleKind is a g

This is a prody

ubclass of ProducerKind.

cer-related class.

Pla

ProducerKind

RoleKind

Role
o +Responsibilities

7.1.42.1 Attifbutes

Name Type Semantics

Responsibilities String The responsibilities of this role kind.
7.1.42.2 Relgtionships

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 Producerkind A role kind is defined to be possibly played by different

producer kinds.

7.1.42.3 Example

In a given me
independently
Liaison”.

7.1.43 Softwd

hodology, it.istnecessary that close contact is maintained with the customers. To captlire this
of any persan or group in particular, the method engineer introduces a role kind “Customer

reltem

A software 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

7.1.432 Relationships

Name Role To class

Semantics

n/a Softwareltem-

Kind

IsClass|fiedBy

A software item in the endeavour domain,is alays of
some software item kind defined in thé methodology
domain.

7.1.43.8 Example

During

a software development project, a team of developers (with\the help of some toold) produce the

executpble program. John produces the online help files and Mary_creates an initial database dump. The
executgble program, the online help files and the database dump are software items.

7.1.44 |SoftwareltemKind

A software item kind is a specific kind of software item,.Characterized by its scope, requirementg

Softwa

This isja product-related class.

WarkProductKind

SoftwareltemKind

]

7.1.4410 Attributes

This class has\no attributes of its own.

eltemKind is a subclass of WorkProductKkind.

Softwareltem

and features.

7.1.44.2—Retatiomstips

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.
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7.1.45 Source

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.

This is a support class.

Source IsUsedBy » Reference
+Name -
+Citation 1 0..* *Location
7.1.45.1 Attrfbutes
Name Type Semantics
Name String The name of the source.
Citation String The formal citation of the source, often used with bibliographic

sources.

7.1.45.2 Relationships
Name Role To class Semantics
IsUsedBy n/a Reference A source may be used by a number of references.

7.1.45.3 Example

A method eng
Simons and Y
interesting, thg
citation) and lin

7.1.46 Stage
A stageisam

Stage is an al
Stage.

This is a proce

ss-related classt

hnaged time frame within an endeavour.

EndeavourElement|

i

ineer decides to incorporate several techniquexkinds from the book by Henderson-
bunessi to a method fragment repository. Since.the description of the techniques in the
method engineer decides to create the setfce “HendersonSellers98a” (with the appnopriate
k it to the above mentioned technique kinds via references.

ellers,
book is

stract subclass of EndeavourElement, specialized into StageWithDuration and Instantagneous-

StageKind

7.1.46.1 Attributes

Stage

JAN

InstantaneousStage

StageWithDuration

+TimeReached

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

During a certain project, the product to be built is first defined and then incrementally constructed. These two
managed time frames are stages (with duration). To manage the transition between definition and
constryction, a project-managed poimnt Im _Ume Deween hese phases 15 considered. This, point in time is
anothef (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
endeayour and the result that it aims to produce.

StageKind is an abstract subclass of Template, specialized into StageWithDurationKind and |nstantaneous-
StageHind.

This is|a process-related class.

Template,
+Name
0.*
StageKind Stage
+Context ‘ ‘
StageWithDurationKind InstantaneousStageKind
0.*
7.1.470 Attributes
This cl@ss has no attributes of its own.
7.1.47p Relatienships
Name Role To class Semantics
Classifips n/a Stage A stage in the endeavour domain is always of some
Stage Kimd defimed i te methodotogy domai.
n/a 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 Attrjibutes
Name Type Semantics
StartTime Timestamp The point in time at which the stage with duratien is started.
EndTime Timestamp The point in time at which the stage withcduration is finished.
Duration Timespan The span of time between the start time and the end time.

7.1.48.2 Relgtionships

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 certa
managed timg
sequence of g
stages is a sta

7.1.49 Stage\

VithDurationKind

n project, the product to be built is first defined and then incrementally constructed. The

frames are stages with duration (phases). Within the construction stage with durg
maller stages-is performed in order to incrementally build the product. Each of these
pe with duration too (a build).

se two
tion, a
smaller

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

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
| | |
[ TimeCycleKind] PhaseKind | BuildKind

bd. To capture
and “System

N purpose.

7.1.49.1 Attributes
This cl@ss has no attributes of its own.
7.1.49p Relationships
Name Role To class Semantics
Classifigs n/a StageWith- A stage with duration in~the endeavour domain is
Duration always of some stage with~duration kind defined in the
methodology domain,
n/a TemporalContext  ProcessKind A stage with duration kind is the temporal context in
which a set of pfocess kinds may take place.
n/a Context StageKind A stage with‘duration kind may be the context in which
a number of other stage kinds take place.
7.1.49.8 Example
In a giyen methodology, the product to be built is first defined and then incrementally construct
this, the method engineer introduces thecsstage with duration kinds “System Definition”
Constrliction” (phase kinds).
7.1.50 [Task
A task |s a small-grained work unit'that focuses on what must be done in order to achieve a give
Task ig an abstract subclass of WorkUnit.
This isfa process-related class.
WorkUnit +Context
+StartTime
+EndTime .
Fpuraton
TaskKind
+Description
[+Description | o
1 Task
+Component
0.* +Effect +Cause
1 s
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 Example

During a softwpre development project, Mary identifies the candidate classes In the system, and then,s
to find the relqtionships between them, updating the class list in the process. Finally, Mary defines
attributes and pperations on the classes. Each of these individual pieces of work is a task.

7.1.51 TaskK

A task kind is & specific kind of task, characterized by its purpose within the endeavour.

nd

TaskKind is a $ubclass of WorkUnitKind.

This is a process-related class.

0.* WorkUnitKind
+Purpose
+Context +MinCapabilityL evel ’7
Task
+Comp0nent ‘7 ‘7
TaskKind 1
0..* +Description ﬂ 0.*
ActionKind 0.*
+Type 1 +Cause TaskTechniqgueMappingKin
+Optionality +RecommendedUsage
+WorkProductRole | *Effect
7.1.51.1 Attrjbutes
Name Type Semantics
Description String The description of what is to be done in order to accomplish the
purpose.
7.1.51.2 Rela@tionships
Name Role To class Semantics
Classifies n/a TasK A TasK I the endeavour domain 15 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

he tries

some

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.

This is a process-related class.

EndeavourElement

1

TaskTechniqueMappingKimﬁ TaskTechniqueMapping
+RecommendedUsage ‘ +Justification

1 0.* 0.*
Task Technique

7.1.52.[l Attributes

Name Type Semantics

Justificption String The justification why théassociated technique is chosen to
accomplish the associated\task.

7.1.52.2 Relationships

Name Role To class Semantics
Classifips n/a TaskTechnique- A task-technique mapping in the endeavour domain is
MappingKind always of some task-technique mapping kind defined in
the methodology domain.
n/a n/a Task A task-technigue mapping maps a particular task.
n/a n/a Technigue A task-technigue mapping maps a particular technigue.

7.1.52.8 Example

During|a software development project, Mary needs to identify the candidate classes in the system. In order to
do so, ghe checks the tnethodology being used and she sees that two kinds of techniques are fecommended
for tasks of this kind: ‘Text Analysis” and “CRC Cards”. Since Mary is working by herself, she thjnks it is better
to use fext analysis’~The particular association between the “Identify Classes” task that Mary is gerforming and
the chgsen technique “Text Analysis” (together with Mary’s justification for her decision) is a task-technique
mappirg.

7 1 53 TackTochniauaoallannin aldin A
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A task-technique mapping kind is a specific kind of task-technique mapping, characterized by the mapped
task kind and technique kind.

TaskKind is a subclass of Template.

This is a process-related class.
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Template
+Name

TaskTechniqueMappingKin$ TaskTechniqueMapping

+RecommendedUsage \ +Justification
- 1 0.* 0.* - -
TaskKind TechniqueKind
+Description 1 +Description
7.1.53.1 Attributes

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 endeaveur 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 “kind maps a particular

technique kind.

7.1.53.3 Example

When certain
be performed
method enging
both with the
recommended

7.1.54 Team
Ateamis ano
Team is an ab

This is a prody

fganized set of producers that collectively focus on common work units.
Stract subclass aof Producer.

cer-related.class.

software development methodology is enaeted, tasks of kind “Elicit system requiremen|s” can
by interviewing stakeholders and, optionally, by organizing focus groups. To capture this, the
er introduces the technique kinds “Stakeholder Interviews” and “Focus Groups”, and asspciates
above mentioned task kind via the appropriate task-technique mapping kinds, asgigning
usage values of Recommended.ahd Optional, respectively.

0.*
Producer
TName
+Member
TeamKind Team
I o
7.1.54.1 Attributes

This class has no attributes of its own.
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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
enough for the task. A group of people is organized to deal with this task. This group of people is a team.

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

This isla producer-related class.

+Member
ProducerKind
0.*
0.*
TeamKind Team
]
7.1.55[1 Attributes
This class has no attributes of its own.
7.1.55p Relationships
Name Role Toclass Semantics
Classifips n/a TFeam A team in the endeavour domain is always of some
team kind defined in the methodology domain.
Contex n/a ProducerKind A team kind is composed of producer kinds.

7.1.553 Example

In a certain safety-critical software development methodology, quality assurance needs to be gerformed by a
specially designated separate group of developers. To capture this, the method engineer defines 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
+Justification
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 js dways of some
technique kind defined in the methodelegy 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 softwjare development project, Mary needs to identify.the*classes in the system. In order to
this task, she f|rst analyses the text in some documents related.to the system, then she organizes a CR
session, and fipally she brainstorms with her colleagues trying to find additional classes. These three d

ways of tackling the same task are techniques.

7.1.57 Techni

A technique kind is a specific kind of technique, ‘characterized by its purpose within the endeavour.

TechniqueKind

This is a proce

queKind

is a subclass of WorkUnitKind.

ss-related class.

WorkUnitKind

+Purpose
+MinCapabilityLevel

TechnigqueKind

Technique

erform
C Card
fferent

TaskTechniqueMappingKin

+Description |

1

+RecommendedUsage

0.*
7.1.57.1 Attributes
Name Type Semantics
Description String The description of how to accomplish the purpose.

54

© ISO/IEC 2007 — Al rights reserved


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

ISO/IEC 24744:2007(E)

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

When certain software development methodology is enacted, tasks of kind “Elicit system requirements” can

be performed by either Interviewing stakenolders or organizing jocus groups. To captre in|s, the method
enginepr introduces the technigue kinds “Stakeholder Interviews” and “Focus Groups”, and ‘associates both
with th¢ above mentioned task kind via the appropriate task-technique mapping kinds.
7.1.58 |Template
A template is a methodology element that is used at the endeavour level through-an instantiation process. Any
methodology element that acts as a class to be instantiated during enactment as an endeavpur element is
represgnted by Template.
Template is an abstract subclass of MethodologyElement, specialized into StageKind, WorkUnitKind, Task-
TechnigueMappingKind, ActionKind, WorkProductKind, ModelUnitKind, ModelUnitUsageKind,| ProducerKind
and WorkPerformanceKind.
This is|a high-level class.
Methodology Element
Template EndeavourElement
+Name
\
o ActionKind
WorkUnitKind +Type ModelUnitKind ProducerKind
+Purpose . . s
+MinCapabilifLeve! ST A +Definiton
tageKind TaskTechniqueMappingKind WorkProductKind Mo.deIUnitUsageKind WorkPerformanceKind ‘
+RecommendedUsage +Description *MinUsageCount i+ RecommendedAssignment ‘
+MaxUsageCount
7.1.58.L {Attributes
Name Type Semantics
Name String The name of the class that would be instantiated during enactment.

7.1.58.2 Relationships

Name

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
Template.
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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

+StartTime

7.1.59.1 Attn

This class has

ibutes

no attributes of its own.

7.1.59.2 Relationships

+EndTime
+Duration
TimeCycleKind TimeCycle

Name

Role

To class

Semantics

IsClassifiedBy

n/a

TimeCycleKind

A time cycle in the endeavour domain is always of some
time cycle kind defipedhin the methodology domain.

7.1.59.3 Example

John has bee
decides to org
do further inve

7.1.60 TimeC
A time cycle ki
Different time
endeavours ar

TimeCycleKing

This is a proce

h commissioned to develop and deliver ‘an*experimental, strategically important prodiict. He
pnize a product-focused project and, invaddition, establish a research and development line to

stigation. Each of these major time-related arrangements is a different time cycle.

ycleKind

hd is a specific kind of time cycle, characterized by the type of outcomes that it aims to pfoduce.
cycle kinds are usudlly utilized to account for different needs in the characteridtics of

d products.

is a subclass,of-StageWithDurationKind.

ss-related-class.

StageWithDurationKind

7.1.60.1 Attr

ibutes

TimeCycleKind

I—

This class has no attributes of its own.
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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
introduces the time cycle kinds “SpecificProject” and “ResearchLine”. Each will comprise different stage kinds.

7.1.61|Tool
A tool i an instrument that helps another producer to execute its responsibilities in an automated way.
Tool is|an abstract subclass of Producer.

This isla producer-related class.

0.*
ND—
Producer < Assists
+Name
ToolKind Tool
7.1.61[1 Attributes
This cl@ss has no attributes of its own.
7.1.61p Relationships
Name Role To class Semantics
IsClass|fiedBy n/a ToolKind A tool in the endeavour domain is always of some tool
kind defined in the methodology domain.
Assists n/a Producer A tool may assist a set of producers.

7.1.61.3 Example

During| a certain software development project, Mary writes some code and then compileg it. She then
automatically creates unit test stubs for the code and, after completing the skeleton stubs, she unit tests her
code. The code editor, the compiler and the automated unit tester are 1ools.

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.

ProducerKind

ToolKind

Tool
I

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

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 lof some

particular kinds.

7.1.62.3 Example

In a particular |software development methodology, different kinds of tools_can be used. To capture this, the

method enginger introduces tool kinds “Compiler”, “.NET Compiler” (a subtype of the former) and “Dj

Editor”.

7.1.63 WorkPerformance

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

particular work unit.

WorkPerformahnce is an abstract subclass of EndeavourElement.

This is a prodycer- and process-related class:

EndeavourElement

i

jagram

and a

7.1.63.1 Attributes

- +Job WorkUnit
WorkPerfarmanceKind ‘ WorkPerformance +StartTime
+RecommendedAssignment \ +Justification . +EndTime
0.. 1 |+puration
0..*
+Agent
Producer
+Name

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 work ?erformance kind is a specific kind of work performance, characterized by the purpose of the inherent
assignment and responsibility association.
WorkPerformanceKind is a subclass of Template.
This is|a producer- and process-related class.
Template
+Name
1 0.* Zﬁ
ProducerKind WorkPerformanceKind ‘ e WorkPerformance
+RecommendedAssignment ‘ +Justification
+Agent
0.*
WorkUnitKind 1
+Purpose
+MinCapabilityLevel +Job
7.1.64[1 Attributes
Name Type $emantics
Recomfnended- DeonticValue The recommended assignment of work units of the associated kind
Assigninent to producers of the associated kind. See 7.2.2 for possible values.
7.1.64p Relationships
Name Role To class Semantics
InvolvegsWork- n/a WorkUnitKind A work performance kind involves a particular work unit
UnitKind kind.
Involves- n/a ProducerKind A work performance kind involves a particular producer
ProducgrKind kind.

7.1.64.3— Exampte

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 1 +Subject
+RepresentedSubject WorkProduct 1.%
+CreationTime
. +LastChangeTime
0.. +Status
\
) | |
0. Document Softwareltem CompositeWorkProduct
+Title ¢
+Version 0.
Model Hardwareltem
7.1.65.1 Attrjibutes
Name Type Semantics
CreationTime Timestamp The point in time at which the\work product is created.
LastChangeTime] Timestamp The point in time at which the"work product is last changed.
Status WorkProductStatus The maturity statusof“the work product. See 7.2.3 for
possible values.
7.1.65.2 Relgtionships
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- Doeument 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 Exalmple

During a certain project, John creates a requirements specification using a needs statement provided by the
customers. The requirements specification is then used by other developers as a starting point to 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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ument kind) is
h kind will be

Template
- - +Name
ActionKind +Agent
+Type WorkProduct
+Optionality +CreationTime
+WorkProductRole | 1. +LastChangeTime
1 +$ubject +Status
+RepresentedSubject — 1.*
WorkProductKind
+Description
0..* +Component
|
0.* ‘ . ‘ - - ! - +Composité
DocumentKind SoftwareltemKind CompositeWorkProductKind
0.*
ModelKind HardwareltemKind
7.1.66[L Attributes
Name Type Semantics
Descrigtion string The description of the nature of the ‘eontents and, optionally, form of
representation, of work products‘of this kind.
7.1.66.2 Relationships
Name Role To class Semantics
Classifips n/a WorkProduct A work product in the endeavour domain is always of
somé work product kind defined in the methodology
domain.
n/a Represented- DocumentKind A work product kind may be depicted by different
Subject document kinds.
n/a Subject ActionKind A work product kind is always the subject of one or
more action kinds.
IsPartdf Component CompesiteWork- A work product kind may be part of any number of
ProductKind composite work product kinds.
7.1.66.3 Example
In a given methodology, the work product kind “System Requirements Specification” (a doc
defined to represent\the fact that, when said methodology is enacted, work products of su
created or used,
7.1.67 [WorkUnit
AWOfk ullil. ib cllelJ pCIfUIIIIL‘:Li, Ul iIIU:,'IILiULi W IUC pCIfUIIIIULi, VViI.;IiII all cuu'c'avuw .

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 Technique 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 Relgtionships
Name Role To class Semantics
IsClassifiedBy n/a WorkUnitKind A work unit in the endeavour 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
Performance Performance performances.
7.1.67.3 Example

On a certain
generated pro
responsibility

her team (revig

7.1.68 WorkUnitKind

A work unit kin

WorkUnitKind
Kind.

This is a proce

roject, Mary is in charge of quality -aSsurance. In order to do this, Mary’'s team review
duct and then compares the number of defects found against historical data. Mary’s

wing work products and comparing defect reports to historical data) is also a work unit (t

d is a specific kind.of work unit, characterized by its purpose within the endeavour.

is an abstractisubclass of Template, specialized into TaskKind, TechniqueKind and P

ss-rélated class.

s each
overall

guality assurance) is a work unit\(a process), and each individual piece of work perfored by

asks).

ocess-
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Template
+Name
WorkUnit
+StartTime
Outcome +EndTime
+Description +Duration
+MinCapabilityLevel +Result
i 1 0..*
o.* WorkUnitKind WorkPerformanceKind
+Purpose -
- o +
+MinCapabilityLevel +Job RecommendedAssignment
+Context
+Component ‘ - ‘
TaskKind TechniqueKind ProcessKind
o +Description +Description
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