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Foreword

ISO (t

he 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 non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
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Introduction

Development methodologies may be described in the context of an underpinning metamodel, but the precise
mechanisms that permit them to be defined in terms of their metamodels are usually difficult to explain and do
not cover all needs. For example, it is difficult to devise a practice that allows the definition of properties of the
elements that compose the methodology and, at the same time, of the entities (such as work products)
created when the methodology is applied. This document introduces, as a (potential) standard, the Software
Engineering Metamodel for Development Methodologles a comprehenswe metamodel that makes use of a
new approachrte i 5 MBM d to the
definition of m thodolog|es in information- based domams i.e. areas charactenzed by their intensive rgliance
on informatiory management and processing, such as software, business or systems enginegring. The
SEMDM combines key advantages of other metamodelling approaches with none of their known drawbacks,

allowing the efer to

Annex B wherg¢

Various metho
the concepts
Conformance

eamless integration of process, modelling and people aspects of methodologies. R
other metamodels are mapped to SEMDM and a brief synopsis of problems, is provided

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 harfmonization is the S
to this metamodel will ensure a consistent approach to defiging each methodolog

ple that
FMDM.
y with

consistent confepts and terminology.

also presents a proposed notation for the ISO/IEC 24744 standard metamodel. The rjotation

is mainly graphical and supports most of the classesfound in ISO/IEC 24744.

This documen
presented herg

Purpose

bmains
ts truly

extant
es not
ressive

The SEMDM follows an approach that is minimalist in depth but very rich in width (encompassing d
that are seldorn addressed by a single approach). It therefore includes only those higher-level concep
generic acros$ a wide range of application areas, and at a higher level of abstraction than other|
metamodels. [The major aim of the SEMDM is\{o deliver a highly generic metamodel that do
unnecessarily [constrain the resulting methodologies, while providing for the creation of rich and exp
instances.
In order to achieve this objective, the SEMDM incorporates ideas from several metamodel approachgs plus
some results of recent research (see [4, 5, 6, 7, 9, 10, 17] for details). This will facilitate:
The ¢ sers  of
metho

bmmunication between method engineers, and between method engineers and u
Hology (i.e. developers).

The agsembly of methodologies from pre-existing repositories of method fragments.

The cfeation’ of methodology metamodels by extending the standard metamodel via the exjension

mechgnisms provided to this effect.

The comparison and integration of methodologies and associated metamodels.

e The interoperability of modelling and methodology support tools.

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

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

vi © ISO/IEC 2014 — All rights reserved
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methodology elements, i.e. classes and objects created by the method engineer from the metamodel, are
used by developers at the endeavour level, thus supporting both the creation of “packaged” methodologies as
well as tailored, project-specific methodologies.

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

© ISO/IEC 2014 — All rights reserved Vi
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Soft

ware engineering — Metamodel for development

methodologies

This n
methoq

undertaking such definition and extension tasks.

The m
sufficie
compo

2 C

A metsd

a.

A deve

conformant metamodel as defined in the first paragraph of this clause (2 Conformance).

A deve
a confd
tool in
implen
the tog
accord

aspects: the process to follow, the products to use and generate, and the people andtool

etamodel can serve as a formal basis for the definition and extension\of any IBL
ology and of any associated metamodel, and will be typically used)by method e

btamodel does not rely upon nor dictate any particular approach\to IBD development
ntly generic to accommodate any specific approach suchCas”object-orientation, ag
hent-based development, etc.

bnformance

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

in clause 7.

Defines the mapping between the-concepts that are addressed in the metamodel, and
the scope of this International.Standard, and the corresponding elements of this Sta
elements of the standard canhot be substituted by others of identical intent but different

lopment methodology is defined in accordance with this International Standard if it is ge

lopment or engineering tool is developed in accordance with this International Standard
rmant metamodel as defined in the first paragraph of this clause (2 Conformance). If the
olves the €reation of methodologies, then it is developed in accordance with this Sta
ents the(necessary features so as to make the mechanisms described in sub-clause §
I's users: If the purpose of the tool involves the extension of the metamodel, then it i
bnce-with this Standard if it also implements the necessary features so as to make th

Methodologies

development
ncluding three
5 involved.

development

ngineers while

and is, in fact,
ent-orientation,

Describes the scope of the concepts in thextmetamodel in relation to the scope of the el¢ments defined

that are within
ndard (i.e. the
construction).

herated from a

f it implements
purpose of the
ndard if it also
.1 available to
5 developed in
e mechanisms

descril

ed. in sub-clause 9.1 available to the tool’s users.

NOTE 1

NOTE 2

The metamodel thus defined does not necessarily have to include all the elements defined in clause 7 — only
those that are relevant to the purpose of the said metamodel are required.

Conformance for methodologies or conformance for tools can be established without a

ny necessity of

explicitly including the detailed metamodel for any relevant work product kind or model unit kind. It is adequate to define
the mappings of any such work products to the WorkProductKind and ModelUnitKind classes of the SEMDM.

3 Terms and definitions

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

NOTE

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

© ISO/IEC 2014 — All rights reserved
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3.1

information-based domain
realm of activity for which information is the most valuable asset

Note 1 to entry:

business proces

3.2
methodology
method
specification o

consideration ¢

Note 1 to entry:
techniques, togd
whom, possibly
dealt with implie

Note 2 to entry:
conventional ph

3.3
metamodel
specification o

34
endeavour
IBD developm
methodology

Note 1 to entry:
3.5
methodology

simple compor

Note 1 to entry:
documents, lang

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,

s reengineering and knowledge management.

f th

A methodology specifies the process to be executed, usually as a set of related activities, task
ther with what work products must be manipulated (created, used or changed) at each. mement
including models, documents and other inputs and outputs. In turn, specifying the models that must be
5 defining the basic building blocks that should be used to construct these models.

The term “methodology” is used throughout this Standard, reserving 'the term “meth
ases such as “method engineer” or “method fragment”.

the concepts, relationships and rules that are used to define a methodology

ent effort aimed at the delivery of some product or service through the applicatig

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

element
ent of a methodology

Usually, methodology elements include the specification of what tasks, activities, techniques,
uages and/or notations‘ean or must be used when applying the methodology. Methodology elem

related to each other, comprising—~a.'network of abstract concepts. Typical methodology elements are

Requirements,
activities), Pseu
Class Diagram,

3.6

Write Code for Methods (kinds of tasks), Requirements Engineering, High-Level Modelling (
lo-code, Dependency Graphs (notations), Class, Attribute (kinds of model building blocks), Clasg
Requirements ‘Specification (kind of work products), etc.

endeavour elément

simple compor

ent of an endeavour

5 and/or
and by

od” for

n of a

models,
bnts are
Capture
inds of
Model,

Note 1 to entry:

Cycle number 2,
3.7
generation
act of defining

Note 1 to entry:

During the execution 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 (classes), Name,
Age (attributes), High-Level Class Model number 17 (a model), System Requirements Description (a document), Coding

Coding Cycle number 3 (tasks), etc.

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.

© ISO/IEC 2014 — Al rights

reserved
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3.8
enactment
act of applying a methodology for some particular purpose, typically an endeavour

Note 1 to entry: 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.

3.9
method engineer
person who designs, builds, extends and maintains methodologies

Note 1 {o entry: Method engineers create methodologies from metamodels via generation.
3.10
develdper

person|who applies a methodology for some specific job, usually an endeavour
Note 1 {o entry: Developers apply methodologies via enactment.

3.1
powertype
type, the instances of which are subtypes of another type called the “partitioned type”

Note 1 {o entry: This definition must be interpreted in the context of the object-oriented paradigm. Hor example, the
class TieeSpecies is a powertype of the class Tree, since each instance of TreeSpecies is also a subclasq of Tree.

3.12
clabje¢t
dual entity that is a class and an object at the samietime

Note 1 {o entry: This definition must be interpféted in the context of the object-oriented paradigm.rTecause of their
dual ngture, clabjects exhibit a class facet_and an object facet, and can work as either at any tinje. Instances of
powertypes are usually viewed as clabjects; 'since they are objects (because they are instances of a type}, the powertype)
and als classes (subtypes of the partitioned type).

4 Naming, diagramming-and definition conventions, and abbreviated terms

4.1 Naming, diagramming and definition conventions

The SEMDM is defined using different kinds of instruments that complement each other. Thepe instruments
are:

¢ | Definjtions. Each concept in the SEMDM is defined using natural language. Also, g description is
given, including the context in which the concept occurs and its most distinctive properties. Examples
areatso giverr foreachconcept:

e Class diagrams. Concepts of interest to the SEMDM are formalized as classes. Consequently, class
diagrams are used to show these classes together with their attributes and relationships. UML 1.4.2
(i.e. ISO/IEC 19501) is used throughout with some noticeable exceptions. First, a special notation is
used to depict powertype patterns, consisting of a dashed line between the powertype and the
partitioned type with a black dot on the side of the powertype. Secondly, “white diamonds” are used to
depict whole/part relationships without making any reference to their secondary characteristics (see
[2] for more details).

e Text tables. Text tables are included to provide additional descriptions of attributes and relationships.

e 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.

© ISO/IEC 2014 — All rights reserved 3
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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.

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 attritpt

4.2 Abbrevjations

IBD informpation-based domain

5 Basic Cpncepts

Metamodels afe useful for specifying the concepts, rules and relationships used to define methodglogies.
Although it is possible to describe a methodology without an explicit metamedel, formalizing the underpinning
ideas of the methodology in question is valuable when checking its consistency or when planning extgnsions
or modifications. A good metamodel must address all of the differenthaspects of methodologies, |.e. the
process to follpw, 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 definifigthe basic modelling building blocks from
which they are]|built.

Metamodels are often used by method engineers toy,construct or modify methodologies. Ip turn,
methodologied are used by developers to construct products or deliver services in the context of endeavours.
Metamodel, mgthodology and endeavour constitute, intthis approach, three different areas of expertise [that, at
the same timg, correspond to three different levelsiof abstraction and three different sets of fundgmental
concepts. As {he work performed by developers at the endeavour level is constrained and directed|by the
methodology in use, the work performed by thé.method engineer at the methodology level is constrained and
directed by the chosen metamodel. Traditienally, these relationships between “modelling layers”, herg called
“domains”, arg seen as instance-of relationships, 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. Arrows mean
"is represented by".

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-

4 © ISO/IEC 2014 — All rights reserved
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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.

5.1 Method Engineering

In accordance with most of the above-mentioned approaches to metamodelling, the SEMDM accepts the idea
of method engineering (see [3, 18] 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 [8]. 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 next section).

5.2 Dual-Layer Modelling

Most 1
methoq
are us
generg
develo
contrag
solved
offering
flexibili
issues

hetamodelling approaches define a metamodel as a model of a modelling languag
ology that developers may employ. Following this conventional approach, classes’ in {
bd by the method engineer to create instances (i.e. objects) in the methodelogy do
te a methodology. However, these objects in the methodology domain are often used
pers to create elements in the endeavour domain during methodologyxenactment.
iction, not solved by any of the existing metamodelling approaches, js addressed by th
by conceiving a metamodel as a model of both the methodology and’the endeavour @
a strict model of the endeavour domain in the metamodel, the\SEMDM maintains a
y, allowing the method engineer to configure the development/process and address
as necessary.

e, process or
he metamodel
main and thus
as classes by
This apparent
e SEMDM and
omains. While
high degree of
the modelling

5.3 Powertypes and Clabjects

Two cqgncepts, new to methodology modelling, must be.intfoduced in order to support the featu
the SEMDM. First of all, modelling the methodologycand endeavour domains at the same tim
pairs df classes in the metamodel that represent the'same concept at different levels of cla
example, the Document class in the metamodelrepresents documents managed by develo
DocumentKind class in the metamodel represents different kinds of documents that can b
developers. Notice how Document represents a concept that belongs in the endeavour doms
that pgople manage) while DocumentKind: represents a concept that belongs in the metho
(kinds |of documents described by the-methodology). For example, the concept of Class

es required by
e gives rise to
5sification. For
ers, while the

managed by
in (documents
lology domain
Diagram is an

instande of DocumentKind, but a given class diagram in the endeavour, with a particular auth¢r and creation
tionship, since
document (as
ents “kinds of”
[15, 16] for an
Standard, the
PDocumentKind

elements, and
at least some)
of metamodel
classes) and classes ( ). This class/object hybrid
concept has been described in [1] and named clabject. Clabjects have a class facet and an object facet.
Within the SEMDM, clabjects are the means to construct a methodology from the powertype patterns found in
the metamodel. In this way, a powertype pattern can be “instantiated” into a clabject by making the object
facet of the clabject an instance of the powertype class in the powertype pattern, and the class facet of the
clabject a subclass of the partitioned type in the powertype pattern. For example, a method engineer wanting
to support requirement specification documents in the methodology that he or she is constructing would create
the clabject RequirementsSpecificationDocument (in the methodology domain) as an instance of Document-
Kind and a subclass of Document. By using clabjects at the methodology level, every single element
susceptible of being instantiated during enactment is represented by a class, which is appropriate for
instantiation, and by an object, which is appropriate for automated manipulation by tools. See Figure 2 for an
example.
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Document

DocumentKind

Title
Version @@= 0F—— = = — — — Metamodel
- Name
CreationTime Description
LastChangeTime P
Status
- rsd: DocumentKind
Requirements
SpecificationDocument
Name = “RequirementsSpecificationDocument” Methodology
SignOffTime Description = “A document that describes the

requirements of a system...”

rds1: Requirements
SpecificationDocument

Title = “Requirements for My System”
Version = “1.2" Endeavolr
CreationTime = 21-Apr-2013
LastChangeTime = 3-May-2013
Status = Complete
SignOffTime = null

Figure 2 — Example of a powertype pattern and clabject. The Document class is partitioned b
DocumentKind powertype. The RequirementsSpecificationDocument class plus the rsd obj
represent a particular kind of document, making up a clabject. The rsd1 object represents a par;
requirements specification document.

Notice how a given attribute of the powertype class acts as‘discriminator of the powertype pattern, m

the
ct
icular

eaning

that unique valjues of that attribute will be assigned to eacty,of the instances of the powertype class, and the

same value wjll be used to name the corresponding subclass of the partitioned type. For example
Document/*Kind powertype pattern, DocumentKind.Name is the discriminator. This means that each ir
of DocumentK|[nd will have a unique value for Nameénd its associated class (a subtype of Document
named with that value. Following the previous example, a given instance of DocumentKind would havs
= “ClassDiagnram”, and its corresponding_subclass of Document would be called ClassDiagrar
discriminator aftribute thus acts as the bondbetween the two facets of the clabject.

5.4 Uniting|Process and Product

Most of the exjsting metamodelling approaches focus either on the process or on the modelling (i.e. p|
side of methofologies. Most of these approaches, however, offer connection points for “plugging
, as yet undefined, component of a full-fledged methodology. The SEMDM goes a step
by offering a qomplete,métamodel that covers the process and modelling aspects of methodologies

in the
stance
will be
Name
n. The

roduct)
in” the
beyond
evenly.

Not doing so would hetlike trying to define the actions to be performed without defining the concepts o which

these actions |[must act (process focus), or the concepts to use without knowing what to do wit

N them
of the

(modelling foclis)<This approach has the benefit of allowing a rich definition, at the methodology level
interactions be i

5.5 Process Assessment

Usually, the maturity or capability of an organization regarding the performance of a process is measured by
assigning a capability level to its enactment. The SEMDM adopts the concept of capability level and attaches

it to work unit kinds, so a method engineer can easily establish the minimum capability level at whic
work unit kind may be performed. Although different assessment approaches and standards have

h each
slightly

different ranges of capability levels (see [11] for an example), the following exemplar list is generic enough to

be applicable to nearly every situation:

¢ Incomplete (level 0): the organization fails to successfully execute the process.
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Performed (level 1): the process is successfully executed but may not be rigorously planned and

tracked.

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

to specified standards and requirements.

Established (level 3): the process is performed according to a well-defined specification that may use

tailored versions of standards.

Predictable (level 4): measures of process performance are collected and analysed, leading to a
quantitative understanding of process capability and an improved ability to predict performance.

Optimizing (level 5): continuous process improvement against business goals is achieved through

quantitative feedback.

6 In

6.1

From t

Eleme

Eleme}
used “
the eng
level th
same §

Elemen
are dis

At the
and al

he most abstract perspective, the SEMDM defines the classes MethodologyElement a

at will have instances at the endeavour level, and EndeavourElement is the abstract su

cussed in sub-clause 5.3. See Figure 3 for a graphical representation.

same_time, a top class Element is defined to generalize MethodologyElement and End
ow homogeneous treatment of all elements across the methodology and endeavour

roduction to the SEMDM

ighly Abstract View

t that represent, respectively, elements in the methodology and the endeavour domains
t, in turn, is specialized into Resource and Template, corresponding,to/methodology elg
s is” at the endeavour level (i.e. resources) and methodology elenients that are used by
eavour level (i.e. templates) [6]. Since Template is the abstract'type of all elements at th

lements, these two classes form a powertype pattern in which Template is the powertyy
t is the partitioned type and Template.Name is the diseriminant. Powertype patterns 4

Element

+DisplayText

i

MethodologyElement

I

Resource Template EndeavourElement

+Name

Figure 3 — Highly abstract view of the SEMDM

hd Endeavour-
Methodology-
ments that are
instantiation at
e methodology
perclass of the
e, Endeavour-
nd their usage

pavourElement

Homains when

necessary. The DisplayText attribute of Element gives a short text describing each instance suitable to be
shown to the instance’s final users.

6.2 Abstract View and Core Classes

There are three clusters of 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: StageKind and Stage (representing a
managed time frame within an endeavour), WorkUnitKind and WorkUnit (a job performed, or intended to be
performed, within an endeavour), WorkProductKind and WorkProduct (an artefact of interest for the
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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 4 for a graphical depiction.

MethodologyElement

T

Template Resource
+Name
StageKind WorkProductKind ProducerKind Language Constraint
+Description +Name +Expression
+Purpose +Definiti_on +Name +Description

*

I I
| WorkUnitKind |
I I
I | [*MinCapabilityLevel !
I r 3 I
I I
I I
I I
I

) 4
I
ModelUnitKind : Notation Guideline
I
I
I
I
I
I

|
|
| |
1 | WorkProduct
|
|
|

|

|

|

|

| |
: Producer
|

|

|

Stage +CreationTime

+LastChangeTime
+Status

+Name

|
WorkUnit |
+StartTime ModelUnit

+EndTime
+Duration

EndeavourElement

Figyre 4 — Abstract view of the SEMDM, showing the core classes in the metamodel

At the same tlme, Resource is specialized into Language (a structure of model unit kinds that focys on a
particular modglling perspective),-Notation (a concrete syntax, usually graphical, which can be used tq depict
models createfl with certain languages), Guideline (an indication of how some methodology elements |can be
used) and Constraint (a condition that holds or must hold at certain point in time).

6.3 Procesg Classes

The WorkUnit{*Kind-powertype pattern is specialized into Process/*Kind (large-grained, operating within a
given area of lexpértise), 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).

WorkUnitKind is characterized by a purpose and a minimum capability level at which it makes sense to be
performed, and is related to OutcomeKind in a many-to-many fashion, so a set of outcome kinds can be
defined for each specific kind of work unit. Also, WorkUnit/*Kind holds a whole/part relationship to Task/*Kind,
so any work unit 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 5 for a graphical depiction.
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o

|
|
|
|
|
| |
: : ProcessKind
| | 0.* +Context .
| | - — * +Child
| | TaskTechniqueMappingKind |
| | +RecommendedUsage 10..1 +Parent
| | 4 |
I I . I, I
| | 0.. | O [
| ! | |
\ | 1 |
| | FComponent - 1 | . " !
| | TaskKind | TechniqueKind |
| | +Description | +Description |
| | 0.* . | * |
I | | | | |
1 | | | | |
[l | | | | |
| | | | | |
[ | | | | |
| ! | | | |
| | +Component 1 | - |
| | Task | Technique |
| ! | |
| | 0.* | |
| | | |
| | | |
| | 0.*l 0.* |
| | [ |

| |
: | TaskTechniqueMapping 1j0.* +Child
| ! +Justification !
| ! +Context 1 L +Parent
| | Process
I |
! | WorkUnit 0.1
I | _ _ _|+StartTime
| +EndTime q
I +Duration
I
| I

Outcpme
+Evider|ce
+Result
Figure 5 — Work units
On thg temporal side, Stage/*Kind\is specialized into StageWithDuration/*Kind (a managed interval of time

within

bn endeavour) and InstahtaneousStage/*Kind (a managed point in time within an endg

WithDyration/*Kind is, in turn, specialized into TimeCycle/*Kind (having as objective the del
product or service), Phasef*Kind (having as objective the transition between cognitive fra
Build/*Kind (having as/major objective the delivery of an incremented version of an already
work pfoducts). TimeCycle/*Kind also holds a whole/part relationship to Stage/*Kind, allowing fq
compogition of time ¢ycles and other stages. Phase/*Kind, on the other hand, holds a whole/p
to Build/*Kind sorany phase or phase kind can be linked to the corresponding builds ¢r build kinds,
respectively, that’occur within it. At the same time, StageWithDuration/*Kind is associated with

so the

for a graphical depiction.

temporal side of the process can be related to the appropriate elements on the job sids

avour). Stage-
very of a final
meworks) and
existing set of
r the recursive
art relationship

Process/*Kind
. See Figure 6
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0.*
ProcessKind
. 0.* 0.* +Context
+Successor 0. +TemporalContext 0.*
+Predecessor StageKind StageWithDurationKind
i i
. * *
0- I I
: : PhaseKind
| InstantaneousStageKind | o
| | *
I * | |
: | MilestoneKind : TimeCycleKind : BuildKind
| ! +Descri£tion | N | -
I ! * I * I *
| | ! | ! I
T | | | | |
! | | | | |
! I I I I I
! | | | | |
| | | | | |
: Milestone | TimeCycle | Build
| : : +Nymber
InstantaneousStage : Phase
+TimeReached |
* |
0- StageWithDuration
Stage +StartTime
+Predecessor ~N +EndTime
+Duration
+Successor 0.* .
0.. +TemporalContext 0.1
Process 0.1 +Context
0.+
Figure 6 — Stages
NOTE Temporal ordering and sequencing are achieved(in® SEMDM in two different ways. At a high Jevel of
abstraction, stade kinds allow the methodologist to specify the overall temporal structure of a methodology. Stage kinds, in

this sense, are
At a detailed leV
action kinds ass
necessary in orqg
tasks can be d
candidate task K

6.4 Produc

Producer/*King
Tool/*Kind (an
Producer has
endeavour lev
between units|
graphical depi

empty containers” that can be “filled” withrwork unit kinds in order to specify when things are to b
el, however, time ordering and sequencing is not explicitly specified, but emerges from the colleg
ociated to each task kind. Action kinds of any given task kind determine what kinds of work prod
er to accomplish the associated.task: Thus, at any point in time during enactment, the set of “exe
btermined by looking at the pool of existing work products and the action kinds associated
nd.

er Classes

is specialized“into Role/*Kind (a collection of responsibilities that a producer can

e done.

tions of

Icts are
Cutable”

0 each

take),

instrument.that helps another producer to execute its responsibilities in an automateq way).

an additienal subclass, Person, which allows taking into account individual persons
b|. Praoducer/*Kind is also related to WorkUnit/*Kind through WorkPerformance/*Kind, 9
of, waork and the assigned and/or responsible producers are possible. See Figure
tion.

10

at the
o links

f for a
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+Member
WorkUnitKind ! +hgent ProducerKind
+Purpose q
+MinCapabilityLevel +Job 1 *
?
|
| ) 0.
' |
|
*
|
: 0.* 0- | Plays»
|
|
| WorkPerformanceKind : RoleKind TeamKind
! +RecommendedAssignment | +Responsibilities
| . | 0. » » 0
| ' [ ! |
| | I | ToolKind !
| | | |
! I | I I
! | | | M |
! T T T f |
! | | | | |
! | | | | |
! | | | | |
! | | | | |
| | | | | |
: ! | Role : Per§on |
| | |
| ! ! 0.* : !
| ! : Plays » | !
: WorkPerformance | Tool Team
| +Justification I .
| : 0..
: 0.4 !
|
! I
| | 1
! I
WorkUnit +Agent
+StartTine Producer
+EndTime +Name N
+Duratign 1 ‘
+Member 0.7

Figure 7 = Producers

6.5 Product Classes

WorkProduct/*Kind has five subtypes: Softwareltem/*Kind, Hardwareltem/*Kind (a piece
hardware, respectively, that is of interestto the endeavour), Model/*Kind (an abstract represer
subjec{ that acts as the subject’'s surrogate for some well defined purpose), Document/*K|
depictipn of a fragment of reality)}oand CompositeWorkProduct/*Kind (an aggregate of ot
Although documents would usually depict models, they can also depict other entities of interes
documents. In fact, Document/*Kind has an association to WorkProduct/*Kind to represent
Docunent/*Kind has a recursive whole/part relationship with itself so a given work product o
kind cgn be defined as-a-eollection of other work products or work product kinds, respectively

for a gfaphical depiction:

pf software or
tation of some
nd (a durable
ner elements).
t or even other
this fact. Also,
I work product
. See Figure 8
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+Context

_ WorkProductKind' ModelKind ModelUnitKind _
:- +Description ~N 4 +Definition -:
I M |

|

| o |
| o 1.7 CompositeWorkProductKind HardwareltemKind 0“:* 1 +Target 1 1 |
! - ol* | +SubDocumentKind | ) :
| hg ? | ] RefersTo » |
| 0.r | | Documemicma]  *Parentpocuméntind ModelUnitUsageKind !
| | SoftwareltemKind | | +MinUsageCount |
! ! ! * 0.* ! +MaxUsageCount 1. |
| I . I | I . |
| | . | | o | | |
l . | | 0. | IUses » |
: < DEPICI% ! | : | : Language +Corjtext :
| : i : | : ! +Name |
I | | | | | g 1 !
| | | *
: : | : ! ) J +Target 1. :
| : | : Foss : Notation TIPSy |
: | : | ! | +Name . i :
! \ I | : ! o |
| 4 Depicts : | : 0.* Document +ParentDocume|’vt : |
| |
| ! ! : Title K>— ! ! !
| : | : +Version 0..1 : : |
| | |

| | | 1
: : Softwareltem : +SubDocumerit | 0.* : ModelUnitUsage| ~ efersTo® :
: 0--': : : 101 +Thrget :
| |

| | |
: 0.* 1 CompositeWorkProduct Hardwareltem : 1.x ModelYnit | _:
| |
: WorkProduct 1 +Context
1 _ _l+CreationTime d Model

+LastChangeTime N
+Status 1
Figure 8 — Work product and modelling classes

Model/*Kind, in turn, holds a whole/part relationship to ModelUnitUsage/*Kind, which in turn is associated to a
specific ModellJnit/*Kind. This chain of relationships makes:it possible to describe what model units afe used

in which mod

Is, and how they are employed. In addition, every ModelUnitKind is always defined| in the

context of at Igast one Language. Different languages\sharing the same model unit kinds allow for g single

and interconndcted network of model units and models across a system rather than having different s

eparate,

isolated models. In addition, ModelKind and Language are directly linked by an association to support cases

in which a me
the componen

notations supyq

represent that

Note that Lang
6.6 Connec

The interaction

pattern Action
and acts upon

12

od engineer wishes to specify what language is used by a certain model kind without dgtailing
model unit kinds. Also, Language is associated with Notation to represent the fact that different
ort (or can depict) different~languages. Finally, Notation is also related to DocumentKind to
pach document kind makes use of at least one notation.

uage and ModelUnit/*Kind can generate any required modelling language.

ttion between Process and Product

between-the process and the product sides of the metamodel is achieved by the powertype
“Kind: An Action/*Kind is always performed in the context of a given Task/*Kind (process side),
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PreCondition

Actionk
order f
associ

Figure 9 — Actions and constraints

Kind is also related to Constraint, which is specialized 4nto"PreCondition (a condition th
br the associated action to proceed) and PostCondition)(a condition that is guaranteed t
ted action has been successfully performed).

0..*
PostCondition
+Target 1
TaskKind | T2 Causesy  'Eflect Actlonkind *AGEIt ActsUpon » HSUBIeCt e retKind
+Type
+Description . +Optionality . +Description

hd 1 0.. +WorkProductRole 1. 1

| A g |

[ | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | L

L +Cause  Gauses » +Effect ! +Agent  actsUpon s, +Subject WorkProgluct

Task Action +CreationTine
+LastChandeTime
1 0..* 1.% 1

+Status

t must hold in
hold after the

exist for the

6.7 Support Classes
In addjition to the classes necessary to construct methodologies, some support classes
converjience of method engineers using the SEMDM. See Figure 10 for a graphical depiction.
C t 1 0.*
+omponen MethodologyElement ¢ RefersTo Reference
+Location
0.* +ReferredToElement
7
0.* Conglomerate
<>J+Name Source IsUsedBy »
+Description Name
+Citation 1
Figure 10 — Support classes
Some [mechanism for specifying reusable methodology chunks is necessary. The Congloni

defined

torepresent collections of related methodology elements (i.e. instances of the Metho

erate class is
HologyElement

class) that can be defined by a method engineer and then reused in different methodological contexts. Note
that Conglomerate is also a subtype of MethodologyElement, so recursive composition of conglomerates is

possible.

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 section, 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 action is a|usage event performed by a task upon a work product. Actions represent the fact that $pecific
tasks use spedific work products.
Action is an abstract subclass of EndeavourElement.
This is a procejss- and product-related class.
EndeavourElement
ActionKind ZT +Agent KotsU +Subject WorkProduct
) pon »
+Type ¢ ——————————— Action +CreationTime
+Pptionality . +LastChangeTime
+YVorkProductRole 1. 1 +Status
+Effect 0.*
Task +Cause Causes »
1
7.1.1.1  Attgbutes
This class has|no attributes of its own.
7.1.1.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a ActionKind An action in the endeavour domain is always of some
action kind defined in the methodology domain.
ActsUpon Ageént WorkProduct An action always acts upon a particular work product.
n/a Effect Task An action is always the effect of a particular task.

7.1.1.3 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
(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
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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
N\
_______ Action
|
*
Effect ActionKind T t
Causes » +Eftec e *large Constraint
. +Optionality . +Expression
0. +WorkProductRole 1 0..
+Cause 1 1.* +Agent
Subject
TaskKind ActsUpon » - FEUIeCt e ctKind
+Description y +Description
7.1.21| Attributes
Name Type Semantics
Type ActionType The nature of the usage¢that the associated task kind performs on
the associated work product kind. See sub-clause 7.2.1 for possible
values.
Optionality DeonticValue The degree of obligation for the associated task kind to act upon the
associated workoproduct kind. See sub-clause 0 for possible values.
WorkProductRole String The role that\work products of the associated kind will play during
enactmentiwithin actions of this kind.
7.1.2.2] Relationships
Name Role Toclass Semantics
Classifigs n/a Action An action in the endeavour domain is always of some
action kind defined in the methodology domain.
ActsUppn Agent WorkProductKind  An action kind is always the agent that acts upon a
particular work product kind.
n/a Effect TaskKind An action kind is always the effect of a particular task
kind.
n/a Target Constraint An action kind may be constrained by some
constraints.
7.1.2.3| ~Example

In a given methodology, a task kind “Determine business concepts” is defined, together with a work product
kind “Business Concept Dictionary”. Both are related by the fact that tasks of the “Determine business
concepts” kind will, when executed, create work products of the “Business Concept Dictionary” kind. Said
relationship is modelled as an action kind with Type = Create and Optionality = Mandatory.

7.1.3 Build
A build is a stage with duration for which the major objective is the iteration of a collection of component
stages. Builds are often used to implement incremental, iterative time cycles and to deliver incremented

versions of already existing work products.

Build is an abstract subclass of StageWithDuration.
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This is a process-related class.

StageWithDuration
+StartTime
+EndTime
+Duration
BuildKind | Build
- +Number
7.1.3.1  Attributes
Name Type Semantics
Number String The number of the build. Since builds are, by definition, incremental,
some kind of numbering system is strongly recommended.
7.1.3.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a BuildKind A build in the endeavour domain is always of some
build kind defined in the methodology, demain.
7.1.3.3 Example

In a software
implementing

development project, John’s team spends two weeks-focusing on analysing, mogelling,
and testing a few new system features. After these two weeks, they deliver a

partial

implementatiof of the final system. Once this is done, they pick’ @ new bunch of features and repgat the

analysis, mode
doing this until
7.1.4 BuildK
A build kind is
BuildKind is a

This is a proce]

ind

ss-related class.

a specific kind of build, characterized by the kind of stages over which it iterates.

subclass of StageWithDurationKind.

StageWithDurationKind

T

lling, implementation and testing to construct aniincremented version of the system. Thgy keep
the system contains all the required features.’Each of the short time spans in which a new set
of features is ipcrementally incorporated to the system, aspérformed by John’s team, is a build.

BuildKind | Build
+Number
7.1.41 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.
16
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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.

CompositeWorkProduct is an abstract subclass of WorkProduct.

This isfa product-related class.

7.1.5.1

CompositeWorkProductKind

Attributes

This class has no attributes of its own.

WorkProduct

+CreationTime

*

+LastChangeTime
+Status

T

CompositeWorkProduct

7.1.5.2] Relationships
Name Role To class Semantics
IsClass|fiedBy n/a CompositeWork=s 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] Example

Upon finalization of a systems development project, a complex configuration of hardware,
documentation is delivéred to the customer. Each individual released work product can be mod
a hardyare item, a_seftware item or a document; the complete, final product delivered to the

compogite work product.

7.1.6 |CompositeWorkProductKind

A composite work product kind is_a specific_kind of composite work product, characterized

work products that are part of it.

CompositeWorkProductKind is a subclass of WorkProductKind.

This is a product-related class.

© ISO/IEC 2014 — All rights reserved
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WorkProductKind

0.*

+Composite

+Description

=

CompositeWorkProductKind

CompositeWorkProduct

software and
elled as either
customer is a

y the kinds of
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7.1.6.1 Attributes
This class has no attributes of its own.

7.1.6.2 Relationships

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

work product kinds.

7.1.6.3 Example
In a given methodology, the final product to be delivered to the customer upon completion-of’a prpject is
modelled as al composite work product kind. Such a composite includes software and hardware item kinds
plus the assoc|ated document kinds.

7.1.7 Conglomerate

A conglomeratg is a collection of related methodology elements that can be retised in different methodglogical
contexts. Conglomerates provide the basic reuse mechanism in the SEMDM:

Conglomerate|is a subclass of MethodologyElement.

This is a suppgrt class.

+Component
MethodologyElement

S

Conglomerate
<+Name

+Description

71.71 Attrjbutes

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 15 _composed of _a collectonof
Element methodology elements.

71.7.3 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
declaratively characterize the entry and exit conditions of actions.
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Constraint is an abstract subclass of Resource, specialized into PreCondition and PostCondition.

This is

a process- and product-related class.

Resource

T

ActionKind +Target -
Type Constraint
+Optionality . +Expression
+WorkProductRole 1 0.. é
PreConalhon PosEConalhon
7.1.8.1] Attributes
Name Type Semantics
Expresgion String The expression that must evaluate as true for thé constraint to hold.
Note that this is an abstract attribute apd, therefore different
subclasses attach different specific semantics to-it.
7.1.8.2] Relationships
Name Role To class Semantics
n/a n/a ActionKind A constraint always characterizes a given action kind.
7.1.8.3] Example
In a giyen methodology, a task kind “Deliver user documentation” is defined, together with a wo

“User

when ¢xecuted, use work products of the “User Documentation” kind. Said relationship is

action
docum
approv
Status
action

71.9

A docu
also re

Docum

This is

rk product kind

Documentation”. Both are related by the fact that tasks of the “Deliver user documen

kind with Type = ReadOnly. However, the method engineer wants to capture the 1
entation is only delivered after the associated “User Interface Specification” work pro
ed. This is done by creating a constraint with Expression = (UserInterfaceSpecification
is Approved) (a precondition),;and attaching this constraint to the above mentioned ac|
Will not be allowed to execute unless the required condition is met.

Document

ment is a durable’ depiction of a fragment of reality. Documents often represent model
bresent othersubjects.

ent is.anabstract subclass of WorkProduct.

a.pfoduct-related class.

]

tion” kind will,
odelled as an
eed that user
Huct has been
.WorkProduct-
fion. Thus, the

5, but they can

WorkProduct
+CreationTime

+RepresentedSubject

N +LastChangeTime
. 0.. +Status

< Depicts

0' '* Zﬁ

0..*
DocumentKind Document
____________ +Title
+Version +SubDocument

0.1 T +ParentDocument

© ISO/IEC 2014 — All rights reserved
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7.1.9.1  Attributes
Name Type Semantics
Title String The title of the document.
Version String The version identifier of the document. Since documents are durable
by definition, some version control is strongly recommended.
7.1.9.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a DocumentKind A document in the endeavour domain is always of
some document kind defined in the methodology
domain.
n/a ParentDocument  Document A document may be the parent of sub-documents.
n/a SubDocument Document A document may be a sub-document of a number of
parent documents.
Depicts n/a WorkProduct A document may depict a number of work products.
7.1.9.3 Example

In order to org
checklist. Duri
these results i
report, as used
7.1.10 Docuni
A document ki

DocumentKind

This is a prody

entKind

ct-related class.

+RepresentedSubject

bnize a code inspection, Mary prints out the code to be inspected plus a copy of the ins
ng the inspection, Mary takes notes of the defects found in the)code and then she cgmpiles
to an inspection report. The code to be inspected, the inspection checklist and the ins
by Mary, are documents.

nd is a specific kind of document, characterized byits structure, type of content and purp

is a subclass of WorkProductKind.

bection

bection

DSe.

WorkProductKind
« Depicts ) +Description Document
=TT T T T +Title
0.* | +Version
h ¢ 0.*
DocumentKind
+SubDocumentKind
Notation 0-'*0..* +ParentDocumentKind
+Name
1.
7.1.10.1 Attrjbutes
This class haslre-atiributes-ofits-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.
20
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7.1.10.3 Example

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

711

Element

An element is an entity of interest to the metamodel. Since the SEMDM addresses both the methodology and
the endeavour 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 isfa high-level class.
Element
+DisplayText
MethodologyElement EndeavourElement
71111 Attributes
Name Type Semantics
Display|Text String Name or description Suijtable to be displayed to final users of the
element. The valugof this attribute can be, in many of the
subclasses of Element, computed from other attributes.
7.1.112 Relationships

This cl

hss has no relationships of its own.

7.1.113 Example
This clpss is too abstract to give ja concrete example. Please see the examples for any of the subtypes of
Element.

7.1.12

An endleavour element is an element that belongs in the endeavour domain. Any element

develo

Endea

EndeavourElement

ber while'using a methodology is represented by EndeavourElement.

ourElément is an abstract subclass of Element, specialized into Stage, WorkUnit, O

created by a

utcome, Task-

Techni

HueMapping, Action, WorkProduct, ModelUnit, ModelUnitUsage, Producer and WorkPerf

pbrmance.

This is

a high-level class.
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Element

+DisplayText

T

Template EndeavourElement
+Name
WorkUnit ‘
S StartTime Action ModelUnit Producer Outcome
+EndTime +Name +Evidence
+Duration
WorkProduct
Stage TaskTechniqueMapping +CreationTime ModelUnitUsage WorkPerformance
+Justification +LastChangeTime +Justification
+Status
71121 Attrjbutes
This class has|no attributes of its own.
7.1.12.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a Template An endeavour element is always of some template

defined in the methodology demain.

7.1.12.3 Example

This class is t

7.1.13 Guidel

ne

Do abstract to give a concrete example. Please\see the examples for any of the subt
EndeavourEIelnent.

A guideline is @n indication of how a set of methodology elements can be used during enactment.

Guideline is a

subclass of Resource.

This is a high-lpvel class.
Resource
Guideline
+Description
0.*
1.*
MethodologyElement 4 Documents
+DocumentedElement
7.1.13.1 Attributes
Name Type Semantics
Description String The description of the usage of the associated methodology
elements.
22
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7.1.13.2 Relationships

Name Role To class Semantics
Documents n/a Methodology- A guideline always documents some methodology
Element elements.

7.1.13.3 Example

In a particular agent-oriented software development methodology, the model unit kind “Role” is defined to
represent roles that agents may play at run-time. Since the concept of “role” in this context is different to the
concept of “role” in object-oriented methodologies, the method engineer decides to create a guideline
explairfing how the model unit kind "Role” in this particular methodology Is intended to be used, and attaches
said gyideline to said model unit kind.

7.1.14 |Hardwareltem
A hardware item is a piece of hardware of interest to the endeavour.
Hardwareltem is an abstract subclass of WorkProduct.

This is|a product-related class.

WorkProduct

+CreationTime
+LastChangeTime
+Status

1

HardwareltemKind Hardwareltem

7.1.140 Attributes
This class has no attributes of its own.

7.1.142 Relationships

Name Role To class Semantics
IsClass|fiedBy n/a Hardwareltem- A hardware item in the endeavour domain is always of
Kind some hardware item kind defined in the methodology
domain.

71143 Example

During| an\IT infrastructure deployment project, a number of sub-networks are organiged and then
interconnéeted 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.

HardwareltemKind is a subclass of WorkProductKind.

This is a product-related class.

© ISO/IEC 2014 — All rights reserved 23


https://iecnorm.com/api/?name=2ab33ce0f60c9b6ce99c255458ff54bb

ISO/IEC 24744:2014(E)

7.1.15.1 Attri

ibutes

WorkProductKind

+Description

T

HardwareltemKind

This class has no attributes of its own.

7.1.15.2 Relationships

Hardwareltem

Name

Role

To class Semantics

Classifies

n/a

Hardwareltem

domain.

A hardware item in the endeavour domain is always of
some hardware item kind defined in the methodology.

7.1.15.3 Example

In a particular
the fact that, W

7.1.16 Instant

An instantane
correspond to

Instantaneous

This is a proce]

aneousStage

Ss-related class.

InstantaneousStageKind

systems development methodology, the hardware item kind “Network” is defined to re
hen said methodology is enacted, hardware items of such kind wil\be created or used.

bus stage is a managed point in time within an endeavour. Instantaneous stages
Significant events in the endeavour.

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

Stage

T

InstantaneousStage

+TimeReached

1

Milestone

7.1.16.1 Attnbutes
Name Type Semantics
TimeReached Timestamp The point in time at which the instantaneous stage is reached.

present

usually

7.1.16.2 Relationships

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

During 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

24
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and stable, which marks said transition. This point in time is an instantaneous stage (to be precise, a
milestone).

7.1.17 InstantaneousStageKind

An instantaneous stage kind is a specific kind of instantaneous stage, characterized by the kind of event that it
represents.

InstantaneousStageKind is an abstract subclass of StageKind, specialized into MilestoneKind.

This is a process-related class.

StageKind

1

InstantaneousStageKind InstantaneousStage

=+

MilestoneKind

+Description

+TimeReached

71170 Attributes
This class has no attributes of its own.

71172 Relationships

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

methodology domain.

71173 Example

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

7.1.18 |Language

A langyiage 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
soundg or/conventional symbols®; in SEMDM’s definition, the symbols are the model unit kingls. Languages
often feeds-er-specific-abstractiontevels{e—informal-viewhigh-level-formalviewdetatedformal 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.
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Resource
T Zﬁ C
Notation Supports»  *Target e oM ModelUnitKind
+Name +Name +Definition
1.* 1. 1. 1.*
1
ModelKind Uses >
0.*
7.1.18.1 Attributes
Name Type Semantics
Name String The name of the language.
7.1.18.2 Relationships
Name Role To class Semantics
n/a Context ModelUnitKind A language is always composed of sgme-model unit
kinds.
n/a Target Notation A language is always targeted by.at least one notation,
which must be capable of depictihg 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 particular [software development methodology, the detailed static structure of the system is reprg
using the obje¢t-oriented concepts of “class”, “attribute”, ‘gereralization” and “association”. In order to
this, the methdd engineer defines a language “Class Modelling Language” involving the above listed cq

plus their sem
7.1.19 Metho

A methodolog

I

ntics and the relationships amongst them.
ologyElement

element is an element that-belongs in the methodology domain. Any element create

sented
Capture
ncepts

d by a
ted by

e and

method enging¢er while constructing a‘néw methodology (or extending an existing one) is represern
MethodologyE|ement.
MethodologyE|lement is an @bstract subclass of Element, specialized into Resource, Templa
Conglomerate
This is a high-level class.
Element
+DisplayText .
Documents - Guideline
x +DocumentedElement +Description
+ReferredToElement 0..*
Reference MethodologyElement
+Location
0.* 1 ZF +Component
Template Resource Conglomerate
+Name +Name
+Description 0.*
7.1.19.1 Attributes

This class has

26
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7.1.19.2 Relationships

Name Role To class Semantics
n/a Component Conglomerate A methodology element may be a component of a
number of conglomerates.
n/a Documented- Guideline A methodology element may be documented by
Element guidelines.
n/a ReferredTo- Reference A methodology element can be referred to by
Element references.

7.1.19.3 Example

This clgssistooabstracttogive aconcrete examptePtease—seetheexamptes forany of the subtypes of
MethodologyElement.

7.1.20 |Milestone

A milegtone is an instantaneous stage that marks some significant event in the endeavour. Mileistones may be
used tq mark the delivery of significant work products.

Milestgne is an abstract subclass of InstantaneousStage.

This is|a process-related class.

InstantaneousStage
+TimeReached

T

MilestoneKind Milestone

+Description

7.1.20 Attributes
This class has no attributes of its own.

7.1.20.2 Relationships

Name Role To class Semantics

IsClass|fiedBy n/a MilestoneKind A milestone in the endeavour domain is always of some
milestone kind defined in the methodology domain.

7.1.203 Example

During| a certain”project for which John is project manager, the system definition phase is approaching
complgtion{ @Once the system is fully defined, the system construction phase will take plage. In order to
manage-the transition between phases, John tracks the point in time in which system definitipn is complete
and stabte; whichrmarks saigtransition. T his poitim time s a mitestorne.

7.1.21 MilestoneKind

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

MilestoneKind is a subclass of InstantaneousStageKind.

This is a process-related class.
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InstantaneousStageKind|

T

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

milestone kind defined in the methodology domain.

7.1.21.3 Example

In a given methodology, two large phase kinds are defined in order to describe theldefinition of the sye];em as
opposed to the construction of the system. The transition between phases of these kinds needs to be marked
by a managed point in time with specific semantics, and therefore the milestone kind “System defirfition is
complete and gtable” is defined by the method engineer to represent this fact:

7.1.22 Model
A model is an abstract representation of some subject that acts as the subject’s surrogate for some well
defined purpoge. Notice that models are abstract constructs~and therefore they are not visible or Hirectly
manageable. Documents are the perceivable, communicablé’counterparts of models.

Model is an abstract subclass of WorkProduct.

This is a product-related class.

WorkProduct

+CreationTime
+LastChangeTime
+Status

1

+Context
ModelKind [\~ Model ModelUnitUsage
1 1.
7.1.22.1 Attgbutes
This class has|no.attributes of its own.
7.1.22.2 Relationships
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 Example

During the requirements process in a software development project, a list of candidate classes is made. After,
during high-level modelling, this list is refined and classes are determined. Also, classes are fleshed out, and
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attributes, generalizations and associations are added. The resulting abstract construct is repeatedly used
along the project to assist with other tasks, being different in different ways depending on each moment’s
needs. This construct is a model.

7.1.23 ModelKind

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

ModelKind is a subclass of WorkProductKind.

This is a product-related class.

WorkProductKind

+Description

1.7 1 jk

ModelKind Model

ModelUnitUsageKind
+MinUsageCount

+MaxUsageCount +Context
0.*
Uses » banguage
+Name
1
7.1.23[1 Attributes
This class has no attributes of its own.
7.1.232 Relationships
Name Role To class Semantics
Classifigs n/a Model A model in the endeavour domain is always of some
model kind defined in the methodology domain.
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.

7.1.233 Example

In a particular software development methodology, both the structure and behaviour of the softyvare system to
be built need to be described. Each time the methodology is enacted, the system’s stjucture will be
represg¢nted by a structural model, and the system’s behaviour will be represented by a dyngmic model. To
capturg this, the method engineer defines two model kinds, “Structural Model” and “Dynamic Mgdel”.

7.1.24 |ModélUnit

A modelunit is an afomic component of a model, which represents a cohesive fragment of information in the
subject being modelled. Model units are usually linked to each other to form the semantic network that
comprises the model. Furthermore, each model unit can appear in multiple models, thus achieving model
connectivity.

ModelUnit is an abstract subclass of EndeavourElement.

This is a product-related class.
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7.1.24.1

Attributes

ModelUnitKind

+Definition

EndeavourElement

T

ModelUnit

+Target

ModelUnitUsage

RefersTo »

This class has

7.1.24.2 Relationships

no attributes of its own.

Name Role To class Semantics

IsClassifiedBy n/a ModelUnitKind A model unit in the endeavour domain jis always of
some model unit kind defined in the \mgthodology
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 moq
contains attrib
unit.

7.1.25 Modell

A model unit K
and the intent

JnitKind

el of a software system contains a number of classes and associations. Each class,
ites and operations. Each class, association, attribute and operation in the model is 4

n turn,
model

nd is a specific kind of model unit,_characterized by the nature of the information it repfesents
on of using such a representation, Some model unit kinds, such as the conventional Jlass or

Association, represent structural aspects of the subject being modelled, while others such as Seryice or

Operation focy
unit kinds.

ModelUnitKind

This is a prody

ct-related class.

is a subclass of Template.

+Context

Template
+Name

i

Canguage

s on its behavioural aspects(_Other perspectives can be considered by using additiona

model

ModelUnitKind

+Name

ModelUnitUsageKind

+MinUsageCount

+Definition

+Target 1

RefersTo »

ModelUnit

+MaxUsageCount 1.*
7.1.25.1 Attributes
Name Type Semantics
Definition String The definition of this model unit kind.
30

© ISO/IEC 2014 — All rights reserved


https://iecnorm.com/api/?name=2ab33ce0f60c9b6ce99c255458ff54bb

7.1.25.2 Relationships

ISO/IEC 24744:2014(E)

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—Example

In a particular distributed systems development methodology, both object- and agent-oriefited g
contenmplated. Therefore, developers using this methodology would be able to use concepts s
and “clpss” (typically object-oriented) to model the system under development, but alse‘they co
and “message” (typically agent-oriented). To define the precise semantics of each of these con
they rejate to each other, the method engineer introduces the model unit kinds{'Object”, “Clas

“Messqge”.

7.1.26

ModelUnitUsage

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

ModelUWnitUsage is an abstract subclass of EndeavourElement.

This isfa product-related class.

ModelUnitUsageKind

+MinUsageCount

[

EndeavourElement

i

ModelUnitUsage

RefersTo » *Target

pproaches are
ich as “object”
ild use “agent”
cepts and how

S

5”, “Agent” and

5 often include
modelled.

ModelUnit

+MaxUsageCount 1
1.*
+Context
Mode!
1
7.1.26/1 Attributes
This class has'noattributes of its own.
7.1.26.2\ <Relationships
Name Role To class Semantics
IsClassifiedBy n/a ModelUnitUsage- A model unit usage in the endeavour domain is always
Kind of some model unit usage kind defined in the
methodology domain.
RefersTo n/a ModelUnit A model unit usage always refers to a given model
unit.
n/a n/a Model A model unit usage always belongs to a given model.

7.1.26.3 Example

The class model of a word processing system contains classes named Document and Printer. Mary then
constructs 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 the Printer state
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chart model involves a number of additional model units. Each of the relationships between a given model and
a given model unit is a model unit usage.

7.1.27 ModelUnitUsageKind

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

ModelUnitUsageKind is a subclass of Template.

This is a product-related class.

Template

+Name

T

+Context ModelUnitUsageKind

+MinUsageCount [ &
1 1.* +MaxUsageCount

ModelKind

ModelUnitUsage

1.

+Target
RefersTo » ModelUnitKind

1 +Definition
7.1.27.1 Attrjbutes
Name Type Semantics
MinUsageCount Integer Minimum number of model units of the associated kind that can
appear in a model of the associated kind.
MaxUsageCount Integer Maximum number of model units of the associated kind that can

appear in a model of the@ssociated kind.

7.1.27.2 Relationships

Name Role To class Semantics

Classifies n/a ModelUnitUsager A model unit usage in the endeavour domain is always
of some model unit usage kind defined in the
methodology domain.

RefersTo n/a MadelUnitKind A model unit usage kind always refers to a given model
unit kind.

n/a n/a ModelKind A model unit usage kind always belongs to a given
model kind.

7.1.27.3 Example

In a particular [softivare development methodology, two model kinds exist: “Service Model”, which depcribes

how the systemwill fulfil service requests from users for a given service, and “Class Model”, which depcribes
the detailed smum-uﬁﬂmbﬂyﬁemﬂﬁm-ﬁm—ﬂﬂmmg-mdaﬂmﬁﬁmwmassﬁ

“Service” and “State”. In order to capture how model units of these kinds will be used by models of each of the
defined kinds, the method engineer needs to define several model unit usage kinds. First, a model unit usage
kind is introduced with Context = ClassModel, Target = Class, MinUsageCount = 1 and MaxUsageCount = n,
meaning that class models will use as many classes as necessary. Secondly, another model unit usage kind
is introduced with Context = ServiceModel, Target = Service and MinUsageCount = MaxUsageCount = 1,
meaning that each service model will describe one and only one service. Additional model unit usage kinds
would be defined similarly.

7.1.28 Notation
A notation is a concrete syntax, usually graphical, that can be used to depict models created with certain

languages. Different notations may focus on different aspects of the same language, or support more than
one language.
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Notation is a subclass of Resource.

This is

a product-related class.

Resource

T

Notation Supports » +Target Language
+Name +Name
1.% 1.%
" 0.” Uses » 1.%
DocumentKind

7.1.28{1 Attributes

Name Type Semantics

Name String The name of the notation.
7.1.282 Relationships

Name Role To class Semantics

Supports n/a Language A notation always suppofts at least one language.

n/a n/a DocumentKind A notation may be _used by certain document kinds.
7.1.283 Example
In a particular software development methodology, the. detailed static structure of the system
using the language “Class Modelling Language”, which’involves model unit kinds such as “Cle
and “Association”. In order to represent instances<of these concepts when the methodology
notatioh needs to be introduced that can support the above mentioned language. Therefon
enginepr defines the notation “Class Diagrams™with Target = ClassModellingLanguage.
7.1.29 |Outcome
An outtome is an observable result’of the successful performance of a particular work unit.

often U
work u
work u
Outcor

This is

sed to assess the performance of work units, since their presence define success. A
nit, by definition, withexhibit all of them.
he is a subclass of EndeavourElement.

a process-related class.

is represented
ss”, “Attribute”
is enacted, a
e, the method

Outcomes are
h unsuccessful

hit may or may not exhibit the outcomes corresponding to its associated work unit kingl; a successful

EndeavourElement
OutcomeKind Outcome
+Description === == +Evid
+MinCapabilityLevel vidence
1 WorkUnit
*Resutt | 0.7 of*StartTime

+EndTime
+Duration

7.1.29.1 Attributes
Name Type Semantics
Evidence String The description of the actual evidence that can be observed after

the successful completion of the associated work unit.
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7.1.29.2 Relationships

Name Role To class Semantics

IsClassifiedBy n/a OutcomKind An outcome in the endeavour domain is always of
some outcome kind defined in the methodology
domain.

n/a Result WorkUnit An outcome is the result of a particular work unit.

7.1.29.3 Example

In a given methodology, the outcome kind “The system requirements specification has been created and

approved” is d

p
enacted on an| endeavour, evidence is observed that, in fact, a system reqwrements specification.do

was created a

d approved by stakehold

7.1.30 OutcomeKind

An outcome ki
and the type o

OutcomeKind

This is a proce]

ss-related class.

ers. This constitutes an outcome.

nd is a specific kind of outcome, characterized by the usual kinds of work-units where it
[ result that is expected from it.

s a subclass of Template.

Template

+Name

7

OutcomeKind Outcome
+Description "= - -
+MinCapabilityLievel +Evidence

+Result (O
WorkUnitKind

+Purpose Ko~

+MinCapabilityLevel 1.*
7.1.30.1 Attrjbutes
Name Type Semantics
Description String The description of the expected result.
MinCapabilityLevgl 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.

7.1.30.2 Relationships

kind is
cument

occurs

Name —__Role To class Semantics
Classifies n/a Outcome An outcome in the endeavour domain is always of
some outcome kind defined in the methodology
domain.
n/a Result WorkUnitKind An outcome kind is the expected result of some work
unit kinds.
7.1.30.3 Example

In a given methodology, the outcome kinds “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”

performance when the methodology is enacted.

34
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7.1.31 Person
A person is an individual human being involved in a development effort.
Person is a subclass of Producer.

This is a producer-related class.

Producer

+Name

T

Person

7.1.31 Attributes

This cl@iss has no attributes of its own.
7.1.312 Relationships

This class has no relationships of its own.
7.1.313 Example

During|a certain project, Mary leads a team of developers £0yconstruct a product. Each of thg developers in
the team, as well as Mary, are persons.

7.1.32 |Phase

A phasge is a stage with duration for which the-objective is the transition between cognitive frameworks.
Phases usually add detail to a previously existing set of work products.

Phase [is an abstract subclass of StageWithDuration.

This is|a process-related class.

StageWithDuration
+StartTime
+EndTime
+Duration
PhaseKind | Phase
7.1.32.0{(Attributes
This class has no attributes of its own.
7.1.32.2 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.

7.1.32.3 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.
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7.1.33 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 proce

ss-related class.

StageWithDurationKind

JAN

7.1.33.1  Attn

This class has

PhaseKind Phase

butes

no attributes of its own.

7.1.33.2 Relationships

Name

Role To class Semantics

Classifies

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

7.1.33.3 Example

In a given met
this, the methd

hodology, the product to be built is first definedvand then incrementally constructed. To
d engineer introduces the phase kinds “System Definition” and “System Construction”.

7.1.34 PostCondition

A postconditio
performed.

PostCondition

This is a proce]

h is a constraint that is guarantéed to be satisfied after an action of the associated

s a subclass of Constraint,

S5s- and product-related class.

Constraint

+Expression

i

PostCondition

capture

kind is

7.1.34.1 Attributes

This class has

no attributes of its own.

7.1.34.2 Relationships

This class has

7.1.34.3 Exa

no relationships of its own.

mple

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
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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 =
(RequirementsSpecification.WorkProductStatus is Approved) and attaching this constraint to the above
mentioned action. Thus, executing the task will guarantee that the stated condition is met.

7.1.35 PreCondition

A precondition is a constraint that must be satisfied before an action of the associated kind can be performed.

PreCondition is a subclass of

Constraint.

This isfa process- and produc

7.1.351 Attributes

t-related class.

This class has no attributes of its own.

7.1.352 Relationships

This class has no relationships of its own.

7.1.353 Example

In a gi
“User
when

allowe

7.1.36 |Process

Constraint

+Expression

T

PreCondition

en methodology, a task kind “Deliver user documentation” is defined, together with a wo|
Documentation”. Both are related by the fact that tasks of the “Deliver user documen
xecuted, use work products of the “User Documentation” kind. Said relationship is
action |kind with Type = ReadOnly. (However, the method engineer wants to capture the n
documentation is only delivered after the associated “User Interface Specification” work pro
approved. This is done by creating a precondition with Expression = (UserInterfaceSpecification
Status|is Approved) and attaching this constraint to the above mentioned action. Thus, the ac
to execute unless-the required condition is met.

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

Process is an’abstract subclass of WorkUnit.

Ik product kind

:Ition” kind will,

odelled as an
eed that user
Huct has been
.WorkProduct-
fion will not be

This is a process-related class.

ProcessKind
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WorkUnit

+StartTime
+EndTime
+Duration

0.1

StageWithDuration

ff

Process

+TemporalContext

0.*

+Child
0..1 +Parent

+StartTime
+EndTime
+Duration
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7.1.36.1

Attributes

This class has no attributes of its own.

7.1.36.2 Relationships

Name Role To class Semantics

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

n/a n/a StageWith- A process can be performed within a particular stage

Duration with duration.

n/a Parent Process A process may be the parent of a number of child
Processes.

n/a Child Process A process may be the child of a parent processes.

7.1.36.3 Example

In an enginee
that products ¢
as performed

7.1.37 ProcesgsKind

A process kind
ProcessKind is

This is a proce]

ss-related class.

a subclass of WorkUnitKind.

ing project, developer Mary leads the team in charge of quality assuranece} She must
enerated in the project maintain the minimum levels of quality at all times. Such a focus
y Mary’s team, is a process.

is a specific kind of process, characterized by the area of expertise in which it occurs.

ensure
ed job,

WorkUnitKind
+Purpose
+MinCapabilityLevel
AN
+TemporalContext
StageWithDurationKind 0.*
|
0.1 ProcessKindl Process
—
+Parent
+Child 0.*
7.1.371 Attjbutes
This class has|no attribut€s.of its own.
7.1.37.2 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 Parent ProcessKind A process kind may be the parent of a number of child
process kinds.
n/a Child ProcessKind A process kind may be the child of a parent process
kind.
7.1.37.3 Example

In a given methodology, the process kind “Quality Assurance” is defined to represent the fact that, when said

methodology is enacted, somebody will have to take the ongoing responsibility of quality assurance.
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7.1.38 Producer

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

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

This is a producer-related class.

EndeavourElement
ProducerKind| N\
: 0.* +Member
+Agent : [
Producer Playsi
0.* 1 +Name
AN 1
WorkPerformance 0.*
+Justification I ‘
0.*
Person Role
0.*
Tool Team
0.*

7.1.38.1 Attributes

Name Type Semantics

Name String The name of thesproducer. This is an abstract attribute and different

subclasses of \Producer can implement it differently.

7.1.382 Relationships

Name Role To.class Semantics

IsClass|fiedBy 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 number of roles.

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

Perfornpance Performance performances.

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

IsAssisfedBy n/a Tool A producer may be assisted by a set of tools.
7.1.383 Example
During| @<¢eertain software development project, John produces some source code and a few XML
specifications—Atodegeneratortoot Teadsthese—spectifications—andgenerates—someadditional code from

them. Both John and the tool are producers.

7.1.39 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 is a producer-related class.

© ISO/IEC 2014 — All rights reserved 39


https://iecnorm.com/api/?name=2ab33ce0f60c9b6ce99c255458ff54bb

ISO/IEC 24744:2014(E)

Template
+Name
WorkPerformancekind | | Producer
+RecommendedAssignment o 1 +Agent : +Name
. 0.*
Py
ProducerKind'
Assists » .. Playsy
1.* 0.*
0.* 0.1
ToolKind RoleKind
+Responsibilities
TeamKind
0.*

7.1.39.1 Attrjbutes
This class has|no attributes of its own.
7.1.39.2 Relationships

Name Role To class Semantics

Classifies n/a Producer A producer in the endeavour’domain is always of some

producer kind defined inthesmethodology domain.
Plays n/a RoleKind A producer kind may¢be ‘assigned to play one or more
role kinds.

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

Performance PerformanceKind  performance kinds.

n/a Member TeamKind A producerkind may be a member of a team kind.

IsAssistedBy n/a ToolKind Producers of a particular kind are assisted by tools of

sometparticular kinds.

7.1.39.3 Exarple

In a given methodology, a producer kind .“Quality Assurance Team” (a team kind) is defined and linkgd to a
work performahce kind that points to the {Quality Assurance” process kind. This is to represent the f4ct that,
when said methodology is enacted, a-group of people will have to take the responsibility of performirlg work
units of the “Quality Assurance” kind.

7.1.40 Referehce

A reference i a specific{linkage between a given methodology element and a given source. Refdrences
implement the [many-to=many mapping between MethodologyElement and Source.

This is a suppgrt‘elass.

1 0.*
MethodologyElement 4 RefersTo Reference
+Location
+ReferredToElement
0.
Source IsUsedBy »
+Name
+Citation 1
7.1.40.1 Attributes
Name Type Semantics
Location String The specific location of the information relating to the documented

element within the associated source.
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7.1.40.2 Relationships

Name Role To class Semantics

RefersTo n/a Methodology- The reference refers to a given methodology element.
Element

Uses n/a Source The source providing information for this reference.

7.1.40.3 Example

A method engineer decides to incorporate the methodology element “Dialog Design” (a technique kind) to a
method fragment repository. Since the description of the technique in the book by Henderson-Sellers, Simons
and Yqunessi (a source, called “HendersonSellers98a”) is interesting, the method engineer degides to attach
a referpnce to said technique kind that precisely locates the documented element within_the ‘source. This is
achieved by creating a reference with ReferredToElement = DialogDesign, Source =cklendefsonSellers98a
and Logation = “pages 182-188".

7.1.41 |Resource
A resource is a methodology element that is directly used at the endeavour level, without gn instantiation
procesk. Any methodology element that serves as a reference or\'guideline during an|endeavour is
repres¢nted by Resource.

Resource is an abstract subclass of MethodologyElement, specialized into Language, Notatfon, Constraint
and Guideline.

This is|a high-level class.

MethodelogyElement

1

Resource

T {

Language Constraint

+Name +Expression

Notation Guideline
+Name +Description

7.1.414 Attributes

This class has'no attributes of its own.

7.1.41.2—Retationships

This class has no relationships of its own.

7.1.41.3 Example

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

7.1.42 Role

A role is a collection of responsibilities that a producer takes. Roles are often used to declare what
responsibilities must be addressed without deciding on how they will be implemented.
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Role is an abstract subclass of Producer.

This is a producer-related class.

RoleKind
+Responsibilities

7.1.42.1 Attributes

Producer

+Name Plays »

1
ﬁk 0.*

Role

This class has|no attributes of its own.

7.1.42.2 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.

7.1.42.3 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 collectionof responsibilities, which could bq called

“technical writgr”, is a role.

7.1.43 RoleKind

A role kind is & specific kind of role, characterized by the-involved responsibilities. Different role kinds jusually

address differgnt needs and make use of different skills.

RoleKind is a subclass of ProducerKind.

This is a produycer-related class.

Q.*
ProducerKind
Plays » jl
Rolekind | Role
o +Responsibilities

7.1.43.1 Attnbutes

Name Type Semantics

Responsibilities String The responsibilities of this role kind.
7.1.43.2 Relationships

Name Role To class Semantics

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

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

producer kinds.
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7.1.43.3 Example

In a given methodology, it is necessary that close contact is maintained with the customers. To capture this
independently of any person or group in particular, the method engineer introduces a role kind “Customer
Liaison”.

7.1.44 Softwareltem

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

Softwareltem is an abstract subclass of WorkProduct.

This isfa product-related class.

WorkProduct

+CreationTime
+LastChangeTime
+Status

SoftwareltemKind| Softwareltem
7.1.441 Attributes
This class has no attributes of its own.
7.1.442 Relationships
Name Role To class Semantics
IsClass|fiedBy n/a Softwareltem- A software item in the endeavour domain is always of
Kind some software item kind defined in the methodology
domain.

7.1.443 Example
During| a software development_project, a team of developers (with the help of some tool$) produce the
executpble program. John produces the online help files and Mary creates an initial databgse dump. The
executpble program, the online help files and the database dump are software items.

7.1.45 |SoftwareltemKind

A software itemkind is a specific kind of software item, characterized by its scope, requirementsg and features.

Softwa[eltemKind is a subclass of WorkProductKind.

This is a product-related class.

WorkProductKind
+Description

T

SoftwareltemKind Softwareltem

7.1.45.1 Attributes

This class has no attributes of its own.
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7.1.45.2 Relationships

Name Role To class Semantics

Classifies n/a Softwareltem A software item in the endeavour domain is always of
some software item kind defined in the methodology
domain.

7.1.45.3 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.

7.1.46 Sourcsl
A source is g source of information, experience or best practices. This class is often used by method
engineers to rgpresent books, articles or other sources of documentation useful to track infosmation related to
elements.

This is a suppg@rt class.

Source IsUsedBy » Reference
+Name -
+Citation 1 0.* Location
7.1.46.1 Attnjbutes
Name Type Semantics
Name String The name of the source.
Citation String The formal citation of (the source, often used with bibliographic
sources.
7.1.46.2 Relationships
Name Role To class Semantics
IsUsedBy n/a Reference A source may be used by a humber of references.

7.1.46.3 Example

A method engineer decides to'incorporate several technique kinds from the book by Henderson-$Hellers,
Simons and Ypunessi to a method fragment repository. Since the description of the techniques in the pook is
interesting, thg method engineer decides to create the source “HendersonSellers98a” (with the appiopriate
citation) and ligk it to the-above mentioned technique kinds via references.

7.1.47 Stage

H . c Ly s
A stage is a maraged-tirme frarmewittimarrerdeavour:

Stage is an abstract subclass of EndeavourElement, specialized into StageWithDuration and Instantaneous-
Stage.

This is a process-related class.
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EndeavourElement
0..* +Successor
+Predecessor
StageKind o Stage 0..

o v

StageWithDuration +Context
InftantaneousStage +StartTime
+TimeReached +EndTime,
+Duration U.1
7.1.47[ Attributes
This class has no attributes of its own.
7.1.472 Relationships
Name Role To class Semantics
IsClass|fiedBy 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
Occursfifter Successor Stage A successor~stage occurs after some predecessor
stages.
OccursBefore Predecessor Stage A predecessor stage occurs before some successor
stages.

7.1.473 Example

During|a certain project, the product to be built is first defined and then incrementally construcied. These two
managed time frames are stages (with® duration). To manage the transition between |definition and
constryction, a project-managed point\in time between these phases is considered. This point in time is
anothef (instantaneous) stage.

7.1.48 |StageKind

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

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

This isjaprocess-related class.

Template
+Name
+Successor 0..*
+Predecessor
0.* StageKind Stage
T
+Context [ ‘
StageWithDurationKind InstantaneousStageKind

0.*
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7.1.48.1 Attributes

This class has no attributes of its own.

7.1.48.2 Relationships

Name Role To class Semantics

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

n/a n/a StageWith- A stage kind may take place within a number of stage

DurationKind with duration kinds.

OccursAfter Successor StageKind A successor stage kind occurs after some predecessor
Stage Kinas.

OccursBefore Predecessor StagekKind A predecessor stage kind occurs before some successor

stage kinds.

7.1.48.3 Example

In a given met

this, the meth

7.1.49 Stage

A stage with d

StageWithDuration is an abstract subclass of Stage, specialized inio TimeCycle, Phase and Build.

This is a proce]

ithDuration

ss-related class.

hodology, the product to be built is first defined and then incrementally ¢onstructed. To
d engineer introduces the stage kinds “System Definition” and “System Construction”
kinds) separatgd by the stage kind “System definition is complete and stable” (a miléstone kind).

Iiration is a managed interval of time within an endeavour.

Capture
(phase

0.*
Stage
0.*
Process
+TemporalContext 0..1
StageWithDuration +Context
StageWithDurationKind. +StartTime
__________ %
+EndTime
+Duration 0.1
[ N |
TimeCycle Phase Build
+Number
7.1.49.1 Attrjbutes
Name Type Semantics
StartTime Timestamp The point in time at which the stage with duration is started.
EndTime Timestamp The point in time at which the stage with duration is finished.
Duration Timespan The span of time between the start time and the end time.

7.1.49.2 Relationships

Name Role To class Semantics
IsClassifiedBy n/a StageWith- A stage with duration in the endeavour domain is
DurationKind always of some stage with duration kind defined in
the methodology domain.
n/a TemporalContext  Process A stage with duration is the temporal context in which
a set of processes take place.
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Name Role To class Semantics

n/a Context Stage A stage with duration may be the context in which a
number of other stages take place.

7.1.49.3 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 (phases). Within the construction stage with duration, a
sequence of smaller stages is performed in order to incrementally build the product. Each of these smaller
stages is a stage with duration too (a build).

7.1.50 StageWithDurationKind

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

StageWithDurationKind is an abstract subclass of StageKind, specialized into TimgCycleKind, PhaseKind and
BuildKind.

This is|a process-related class.

StageKind

ProcessKind

0.* +TemporalContext

+Context StageWithDuration
StageWithDurationKind StartTime

+EndTime

0..* ZF +Duration
[ {

TimeCycleKind PhaseKind BuildKind

7.1.500 Attributes
This class has no attributes of its-own.

7.1.502 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 process 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.

7.1.50.3 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 with duration kinds “System Definition” and “System
Construction” (phase kinds).

7.1.51 Task

A task is a small-grained work unit that focuses on what must be done in order to achieve a given purpose.

Task is an abstract subclass of WorkUnit.
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This is a process-related class.

WorkUnit +Context
+StartTime |~
+EndTime
+Duration 1
. AN
Taskkind |
+Description :
| 0.*
1 Task
+Component
0. +Effect +Cause
1 o+
Action a TaskTechniqueMapping
+Justification
7.1.51.1 Attgbutes
This class has|no attributes of its own.
7.1.51.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a TaskKind A task in the endeavour domain jis_always of some task
kind defined in the methodology~demain.
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.

7.1.51.3 Example

During a softw
to find the rel
attributes and

7.1.52 TaskKind

A task kind is 4
TaskKind is a

This is a proce

ss-related class.

tubclass of WorkUnitKind.

bre development project, Mary identifies the candidate classes in the system, and then s
htionships between them, updating-theclass list in the process. Finally, Mary defines
pperations on the classes. Each of these individual pieces of work is a task.

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

ne tries
some

0. WorkUnitKind
———>+Purpose
+Context +MinCapabilityLevel Task
m———————
+Component ‘ l
TaskKind 1
0..* +Description o
ActionKind 0.* g>
+Type L +Cause TaskTechniqueMappingKind
+Optionality +RecommendedUsage
+WorkProductRole | *Effect
7.1.52.1 Attributes
Name Type Semantics
Description String The description of what is to be done in order to accomplish the
purpose.
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7.1.52.2 Relationships
Name Role To class Semantics
Classifies n/a Task A task in the endeavour domain is always of some task
kind defined in the methodology domain.
n/a Component WorkUnitKind A task kind is defined to occur within some particular
work unit kinds.
n/a n/a TaskTechnique- A task kind may be involved in a number of task-
MappingKind technique mapping kinds.
n/a Cause ActionKind A task kind may cause action kinds.
7.1.52 g—Exampte
In a particular software development methodology, quality assurance is performed\by r
generated product and then comparing the number of defects found against historical data. T
the mgthod engineer defines the task kinds “Review work product” and “Compare \déefect rep
data”.
7.1.53 |TaskTechniqueMapping
A taskjtechnique mapping is a usage association between a given task and a given tech
technique mapping represents the fact that, at the endeavour domadin, a given technique is
accomplish a given task.

TaskTgchniqueMapping is an abstract subclass of Endeavodrklement.

bviewing each
0 capture this,
brt to historical

hique. A task-
being used to

This is|a process-related class.
EndeavourElement
TaskTechniqueMappingKind| () TaskTechniqueMapping
+RecommendedUsage +Justification
1 0.* 0.*
Task Technique
1
7.1.53[1 Attributes
Name Type Semantics
Justification String The justification why the associated technique is chosen to
accomplish the associated task.
7.1.53.2  Relationships
Name Role To class Semantics
Classifies 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-techniqgue mapping maps a particular task.
n/a n/a Technique A task-techniqgue mapping maps a particular technique.
7.1.53.3 Example

During a software development project, Mary needs to identify the candidate classes in the system. In order to
do so, she checks the methodology being used and she sees that two kinds of techniques are recommended
for tasks of this kind: “Text Analysis” and “CRC Cards”. Since Mary is working by herself, she thinks it is better
to use text analysis. The particular association between the “Identify Classes” task that Mary is performing and
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the chosen technique “Text Analysis” (together with Mary’s justification for her decision) is a task-technique
mapping.

7.1.54 TaskTechniqueMappingKind

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.

Template
+Name
TaskTechniqueMappingKind| TaskTechniqueMapping
+RecommendedUsage +Justification
1 * *
TaskKind 0. 0. TechniqueKind
+Description 1 +Description
7.1.54.1 Attnjbutes
Name Type Semantics
Recommended- DeonticValue The recommended usage of techniques of the associated kind by
Usage tasks of the associated kind. See‘sub-clause 0 for possible values.
7.1.54.2 Relationships
Name Role To class Semantics
Classifies 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 TaskKind A task-technique mapping kind maps a particular task
kind.
n/a n/a TechniqueKind A task-technique mapping kind maps a particular
technique kind.
7.1.54.3 Example
When certain goftware development methodology is enacted, tasks of kind “Elicit system requiremenits” can
be performed py interviewing stakeholders and, optionally, by organizing focus groups. To capture this, the
method enginger introduces the technique kinds “Stakeholder Interviews” and “Focus Groups”, and asspciates
both with the|above® mentioned task kind via the appropriate task-technique mapping kinds, aspgigning
recommended|usage values of Recommended and Optional, respectively.

7.1.55 Team
A team is an organized set of producers that collectively focus on common work units.
Team is an abstract subclass of Producer.

This is a producer-related class.
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0.*
Producer
+Name
jk +Member
TeamKind | Team
0.
7.1.55.1 Attributes
This class has no attributes of its own.
7.1.55.2 Relationships
Name Role To class Semantics
IsClass|fiedBy n/a TeamKind A team in the endeavour domain is always, 'of ,Some
team kind defined in the methodology domain;
Contex n/a Producer A team is composed of producers.

7.1.553 Example

On a cprtain project, maintaining a close contact with the customer is so\important that a singl¢ 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.

7.1.56 | TeamKind
A team kind is a specific kind of team, characterized by itsresponsibilities.
TeamHind is a subclass of ProducerKind.

This is|a producer-related class.

+Member
ProducerKind
0. Zﬁ
0.*
TeamKind | Team
7.1.56/1 Attributes
This class has no attributes of its own.
7.1.562 Relationships
Name Role To class Semantics
Classifies n/a Team A team in the endeavour domain is always of some
team kind defined in the methodology domain.
Context n/a ProducerKind A team kind is composed of producer kinds.

7.1.56.3 Example

In a certain safety-critical software development methodology, quality assurance needs to be performed by a
specially designated separate group of developers. To capture this, the method engineer defines the team
kind “Quality Assurance Team”.

7.1.57 Technique

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

n abstract subclass of WorkUnit.

This is a process-related class.

WorkUnit
+StartTime
+EndTime
+Duration
TechniqueKind] Technique
+Description
TaskTechniqueMapping
+Justification
0.*
7.1.57.1 Attrjbutes
This class has|no attributes of its own.
7.1.57.2 Relationships
Name Role To class Semantics
IsClassifiedBy n/a TechniqueKind A technique in the endeavourdomain is always of some
technique kind defined in‘the methodology domain.
n/a n/a TaskTechnique- A technique may be\involved in a number of task-
Mapping technique mappings:
7.1.57.3 Example

During a soft

ways of tackli

7.1.58 Techn
A technique ki
TechniqueKing

This is a proce

re development project, Mary needs to\identify the classes in the system. In order to perform
this task, she flrst analyses the text in some documents related to the system, then she organizes a CR[C Card
session, and fipally she brainstorms with her colleagues trying to find additional classes. These three different

the same task are techniques.

ueKind

nd is a specific kind ofitechnique, characterized by its purpose within the endeavour.

is a subclass of WorkUnitKind.

ss-related €lass.

WorkUnitKind

+Purpose
+MinCapabilityLevel

5

TechniqueKindl Technique
+Description
TaskTechniqueMappingKind !
+RecommendedUsage o
7.1.58.1 Attributes
Name Type Semantics
Description String The description of how to accomplish the purpose.
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7.1.58.2 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.
7.1.58.3 Example

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

be performed by either interviewing Stakenolders or organizing focus groups.

To capture 1n

enginepr introduces the technique kinds “Stakeholder Interviews” and “Focus Groups”, and“a
with the above mentioned task kind via the appropriate task-technique mapping kinds.

7.1.59 [Template

A template is a methodology element that is used at the endeavour level through,an instantiatio
methodology element that acts as a class to be instantiated during enactment as an endeav

represgnted by Template.

Template is an abstract subclass of MethodologyElement, specialized into StageKind,
OutcomeKind, TaskTechniqueMappingKind, ActionKind, WorkProductKind, ModelUnitKind, Mg
Kind, HroducerKind and WorkPerformanceKind.

This isja high-level class.

MethodologyElement

T

s, the method
ssociates both

h process. Any
our element is

WorkUnitKind,
delUnitUsage-

Template EndeavourElement
+Name
: ActionKind ‘ y
WorkUnitKind Typs ModelUnitKind ProducerKind OutcomeKind
+Purpose . . — +Description
- " +Optionality +Definition N s
+MinCapabilityLevel +WorkProductRole +MinCapabilityLevel
StageKind TaskTechniqueMappingKind WorkProductKind ModelUnitUsageKind WorkPerformanceKind
— +MinUsageCount -
+RecommendedUsage +Description +RecommendedAssignment
+MaxUsageCount
7.1.59.1 Attributes
Name Type Semantics
Name String The name of the class that would be instantiated during enactment.
7.1.59.2 Relationships
Name Role To class Semantics
Classifies n/a EndeavourElement  An endeavour element is always of some template
defined in the methodology domain.
7.1.59.3 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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7.1.60 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 proce

ss-related class.

StageWithDuration

+StartTime
+EndTime
+Duration

yaN

7.1.60.1 Attn

This class has

butes

7.1.60.2 Relationships

TimeCycleKind

no attributes of its own.

TimeCycle

Name

Role

To class

Semantics

IsClassifiedBy

n/a

TimeCycleKind

A time cycle in the endeavourdomain is always of some
time cycle kind defined in‘the-methodology domain.

7.1.60.3 Example

John has bee
decides to org
do further inve
7.1.61 TimeC
A time cycle ki
Different time
endeavours arj

TimeCycleKing

This is a proce]

ycleKind

d products.

Ss-related class.

is a subclass of StageWithDurationKind.

StageWithDurationKind

i

n commissioned to develop and deliver an experimental, strategically important prodjict. He
Bnize a product-focused project and, in addition, establish a research and development line to
stigation. Each of these major time-related arrangements is a different time cycle.

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

7.1.61.1

Attributes

TimeCycleKind

This class has no attributes of its own.

7.1.61.2 Relationships

TimeCycle

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.
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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.

7.1.62

Tool

A tool is an instrument that helps another producer to execute its responsibilities in an automated way.

Tool is an abstract subclass of Producer.
This isfa producer-related class.
o
E—
Producer < Assists’
+Name
ToolKind | Tool
0..*

7.1.62[1 Attributes
This class has no attributes of its own.
7.1.622 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.
7.1.623 Example
During| a certain software development project, Mary writes some code and then compileg it. She then
automatically creates unittest stubs for the code and, after completing the skeleton stubs, sh¢ unit tests her
code. The code editor, the-Compiler and the automated unit tester are tools.
7.1.63 [ToolKind
A tool [kindASa 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, flefect tracking
systenTs, collaboration and messaging systems or code generators.

ToolKind is a subclass of ProducerKind.

This is

a producer-related class.
1.%
o
Assists » ProducerKind
0.* Zﬁ
ToolKind
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7.1.63.1 Attributes
This class has no attributes of its own.

7.1.63.2 Relationships

Name Role To class Semantics

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

Assists n/a ProducerKind Tools of a particular kind may assist producers of some

particular kinds.

7.1.63.3 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 “Diagram
Editor”.
7.1.64 WorkPerformance

A work performance is an assignment and responsibility association between avparticular producer| and a
particular work unit.

WorkPerformance is an abstract subclass of EndeavourElement.

This is a producer- and process-related class.

EndeavourElement
jl +Job WorkUnit
WorkPerformanceKind WorkPerformance +StartTime
+RecommendedAssignment +Justification . +EndTime
0. 1 +Duration
0.*
+Agent
Producer
+Name
1
7.1.64.1 Attngbutes
Name Type Semantics
Justification String The justification why the associated work unit is assigned to the
associated producer.
7.1.64.2 ReITtionships
Name Role To class Semantics
InvolvesWork- n/a WorkUnit A work performance involves a particular work unit.
Unit
Involves- n/a Producer A work performance involves a particular producer.
Producer

7.1.64.3 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.
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7.1.65 WorkPerformanceKind

A work performance kind is a specific kind of work performance, characterized by the purpose
assignment and responsibility association.

WorkPerformanceKind is a subclass of Template.

This is a producer- and process-related class.

Template

+Name

L}

of the inherent

1 0.* ‘
ProducerKind WorkPerformanceKind WorkPerformance’

+RecommendedAssignment +Justification

+Agent

0.*

WorkUnitKind 1

+Purpose
+MinCapabilityLevel +Job

7.1.651 Attributes

Name Type Semantics

Recomfnended- DeonticValue The recommended assignment ©of ‘work units of the associated kind
Assignment to producers of the associated kind. See sub-clause 0 for possible
values.

7.1.652 Relationships

Name Role To class Semantics

InvolvgsWork- 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
ProducerKind kind.

7.1.65.3 Example

In a given methodology, the “Quality Assurance” process kind must be mapped to the “Qus
Team”|team kind and, to-a:lesser degree, to the “Development Team” team kind. In order
method engineer createstwo work performance kinds associated with the “Quality Assurance
(also g work unit kind):"0ne of them is associated to the “Quality Assurance Team” produce
RecommendedAssignment = Recommended; and the other one is associated to the “Devel
producer kind and has RecommendedAssignment = Optional.

7.1.66 |\WorkProduct

lity Assurance
to do this, the
” process kind
" kind and has
bpment Team”

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.

WorkProduct is an abstract subclass of EndeavourElement, specialized into Document, Model,
Hardwareltem and CompositeWorkProduct.

This is a product-related class.
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WorkProductKind

+Description

+RepresentedSubject

EndeavourElement

Action

WorkProduct
+CreationTime

+Subject

+Agent

*

. +LastChangeTime
0.. +Status
) {
0. Document Softwareltem CompositeWorkProduct
FTIE
+Version 0.~
Model Hardwareltem
7.1.66.1 Attrjbutes
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 islast‘changed.
Status WorkProductStatus The maturity status of the work product.“See sub-clause 0 for

possible values.

7.1.66.2 Relationships

Name Role To class Semantics
IsClassifiedBy n/a WorkProductKind A work product in the endeavour domain is always of
some wark “product kind defined in the methodology
domain
n/a Represented- Document A work product may be depicted by different
Subject documents.
n/a Subject Action A work product is always the subject of one or more
actions.
IsPartOf Component CompositeWaork- A work product may be part of any number of
Product composite work products.

7.1.66.3 Example

During a certa
customers. Th
build the final
work products.

7.1.67 WorkP

roductKind

n project, John Creates a requirements specification using a needs statement provided
b requirements’ specification is then used by other developers as a starting point to des
system. (The users’ needs statement, the requirements specification and the final syst

by the
gn and
em are

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-

IltemKind, HardwareltemKind and CompositeWorkProductKind.

This is a product-related class.
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Template
+Name
ActionKind +Agent
+Type WorkProduct
+Optionality P [ +CreationTime
+WorkProductRole 1. | +LastChangeTime
1 + ubjef:t +Status
+RepresentedSubject ¢ 1.*
WorkProductKind
+Description
0..* ZP +Component
0..* ‘ ‘ +Composite
DocumentKind SoftwareltemKind CompositeWorkProductKind
0.*
ModelKind HardwareltemKind
7.1.67.1 Attributes
Name Type Semantics
Descrigtion string The description of the nature of the contents and, optionally, form of
representation, of work products of this kind.
7.1.67.2 Relationships
Name Role To class Semantics
Classifigs n/a WorkProduct A work produetiin the endeavour domain is always of
some 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.
IsPartgf Component CompositeWork*~ A work product kind may be part of any number of
ProductKind composite work product kinds.
7.1.67.3 Example
In a given methodology, the werk 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.
7.1.68 |WorkUnit
A worklunit is a(job performed, or intended to be performed, within an endeavour.

WorkU

hitissan abstract subclass of EndeavourElement, specialized into Task, Technique and H

ument kind) is
th kind will be

rocess.

This is

a process-related class.
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EndeavourElement
+Result
WorkUnitKind Outcome
+Purpose > ———— — — ——— \ 1 o +Evidence
+MinCapabilityLevel || -
1 WorkUnit 1 0.*
+StartTime WorkPerformance
+EndTime +Justification
+Context +Duration +Job
+Component ‘
Task Technique Process
0.*
7.1.68.1 Attrjbutes
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.
7.1.68.2 Relationships
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 bé involved in a number of work
Performance Performance performances.
n/a n/a Outcome A work unit may. produce a number of outcomes.

7.1.68.3 Example
On a certain groject, Mary is in charge of quality-assurance. In order to do this, Mary’s team reviews each
generated profuct and then compares the number of defects found against historical data. Mary’s [overall
responsibility (quality assurance) is a work unit (a process), and each individual piece of work performned by
her team (revigwing work products and comparing defect reports to historical data) is also a work unit (tasks).

7.1.69 WorkUhitKind

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

WorkUnitKind |is an abstract subclass of Template, specialized into TaskKind, TechniqueKind and Pfjocess-
Kind.

This is a process-elated class.

Template
+Name
WorkUnit

o | mmmemem————e +StartTime
OutcomeKind - | +EndTime
+Description 1. : +Duration

+MinCapabilityLevel +Result ; > "

PPy 1 0.*

0..* MorkOnitiing WorkPerformanceKind
+Purpose + -
+MinCapabilityLevel +Job RecommendedAssignment

+Context
+Component [ ‘ ‘
TaskKind TechniqueKind ProcessKind
o +Description +Description
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7.1.69.1 Attributes

Name Type Semantics

Purpose String The purpose pursued by this kind of work unit, described at the
appropriate abstraction level.

MinCapabilityLevel Integer The minimum capability level from which executing work units of

this kind makes sense. Enactments at capability levels lower than
this should not take this work unit kind into account.

7.1.69.2 Relationships

Name Role To class Semantics

Classififs n/a WorkUnit A"work unit in the endeavour domain IS always of some
work unit kind defined in the methodology domain.

n/a Context TaskKind A work unit kind may be the context for different\task
kinds.

IsInvolyedIn- Job Work- A work unit kind may be involved in a number of work

Perfornpance- PerformanceKind  performance kinds.

Kind

n/a n/a OutcomeKind A work unit kind results in a set~of éxpected kinds of
outcomes.

7.1.693 Example

In a pgarticular software development methodology, quality assurance is performed by r
generated product and then comparing the number of defects/found against historical data. T
the method engineer defines the work unit kinds “Quality Assurance” (a process kind), “Review
and “Cpmpare defect report to historical data” (both task-kinds).

7.2 Enumerated Types
This sgction defines and describes the enumerated types in the metamodel in alphabetical o

enumefrated type, a definition is given initalics, followed by a list of the enumerators that
enumefated type. For each enumerator,.its' name and semantics are given. Finally, optional d

follow.

7.21 |ActionType

This enumerated type defines\the possible types of usage that tasks can make of work products.

The enumerators are:

bviewing each
o capture this,
work product”

rder. For each
compose the
omments may

Name Semantics

Create A work product of the specified kind is created by the performance of a task of the specified
kind. Therefore, the associated work product is an output of the associated task.

Modify A work product of the specified kind is modified by the performance of a task of the specified
kind Tharafara ha ociatad o i H P nd no N P ha aciatad
task.

ReadOnly A work product of the specified kind is referred to, but not modified in any way, during the
performance of a task of the specified kind. Therefore, the associated work product is an
input to the associated task.

Delete A work product of the specific kind is deleted by the performance of a task of the specified

kind. Therefore, the associated work product is an input to the associated task.

7.2.2 DeonticValue

This enumerated type defines the possible levels of duty or obligation for a given alternative. This enumerated
type is used whenever a varying level of obligation needs to be specified for a given choice.

The enumerators are:
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Name Semantics

Mandatory The alternative is mandatory. It is not possible to choose differently.

Recommended The alternative is recommended. It is possible to choose differently, but not advisable.

Optional The alternative is optional. No specific recommendation is made for or against the
alternative.

Discouraged The alternative is discouraged. It is possible to choose it, but not recommended.

Forbidden The alternative is forbidden. It is not possible to choose the alternative.

7.2.3 WorkProductStatus

This enumerated type defines the possible maturity states of work products.

The enumeratdrs are:

Name Semantics

Initial The work product has been created and some contents may exist, but sections may, be
missing and information may be incomplete.

Complete The work product contains all the sections that it is expected to contain, and its contents are
fully developed.

Accepted The work product has passed the necessary reviewing or validation mechanisms-required to
consider it of acceptable quality.

Approved The work product has been formally approved.

Most work prd
eventually ach

products will attain an accepted status, but this is not necessary inall cases. Only some work produ

must be officia

Work productg
may be assign

p

[«

ducts created during the endeavour will initiate their life %in "an initial maturity state,
eve some final state. Depending on the applicable quality-assurance mechanisms, sonj

ly approved will achieve the approved status.

nd will
e work
cts that

that enter the endeavour from external sources (i.e. they are not created by the endgavour)

pd a status as necessary.

8 Using the Metamodel

This section

generating mefhodologies from it. First, some-mandatory rules are given. Then, informative guidelines

definition of th

8.1 Usage
Conventional

engineer crea
from the asso
5.3) and dual-l

The basic usage rutes.for the SEMDM are:

esents the rules and guidelines\for the appropriate use of the SEMDM with the purpose of

different aspects of a methodology are offered.
Rules

etamodels are\used by method engineers through an instantiation process, i.e. the

s instances.of the classes in the metamodel, gives values to their attributes and for
Ciations. Since the SEMDM incorporates the concepts of powertype patterns (see sub
byer madelling (see sub-clause 5.2), the conventional usage rules must be adapted accq

for the

ethod
s links
Lclause
rdingly.

Classé

conventional instantiation.
Powertype patterns in the SEMDM are used by powertype pattern instantiation, i.e. conventional

instantiation plus subtyping.

8.1.1 Usage

Enumerated types can be extended by adding sub-values.

of Resource Classes

sed by

Classes specialized from Resource, either directly or indirectly, are used by conventional instantiation. For
example, the method engineer could instantiate the class Guideline into an object (i.e. a specific guideline)

that describes
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how to use some other element in the methodology.
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8.1.2 Usage of Powertype Patterns

Classes involved in powertype patterns are used by powertype pattern instantiation. This mechanism is simply
the composition of a conventional instantiation plus a conventional subtyping as follows:

The powertype class in the powertype pattern is instantiated into an object.

The partitioned type in the powertype pattern is subtyped into a class, which can be further extended
by adding attributes and associations.

The class-and-object pair resulting from a powertype pattern instantiation comprises the two facets of a
clabject. In fact, the entity that results from instantiating a powertype pattern is a clabject. Such clabjects
reside in the methodology domain, providing a dual representation of the same concept: an object for the

conceft to be managed from a methodology perspective, plus a class for developers to Ins
enactment. Every powertype pattern has a discriminator, which is an attribute of the powert
value that this attribute takes in the instantiated object must be used to name the subgclass of

type.

For eample, consider the powertype pattern Document/*Kind. In order to\inhstantiate i
requiregment specification documents, the class DocumentKind (the powertype).is instantiated
and the class Document (the partitioned type) is subtyped into a_new class. The d
Document/*Kind is the attribute DocumentKind.Name; this means that the ebject (instance of [
will takie a value for this attribute, which in this case would be “RequirementsSpecificationDog
same {ime, the subclass of Document must be named RequiremeriisSpecificationDocument.
end up with both a class and an object that represent the concept of requirements specificati
From this point on, the method engineer is free to incorporate additional attributes and assqg
introduced class RequirementsSpecificationDocument.

It must be pointed out that when the partitioned type,in.the powertype pattern is subtyped into
powertype pattern instantiation, the subtyping does“not have to be direct, i.e. one or mor
classe$ can exist in the subtyping hierarchy. For~éxample, and following with the example i
paragraph, a clabject SignedOffRequirementsSpecificationDocument can be introduced by ir
powertype pattern Document/*Kind but making RequirementsSpecificationDocument (rather th
the supertype of the new class. This way, stbtyping semantics are maintained.

8.1.3 |Extending Enumerated Types

Enumgrated types defined by the.metamodel can be extended by the method engineer by add

antiate during
pe class. The
the partitioned

to represent
into an object
scriminator of
DocumentKind)
ument”. At the
This way, we
bn documents.
ciations to the

a class during
e intermediate
h the previous
stantiating the
an Document)

ng new values

derived
parent
the pe
methoq
the wo
refined

from existing ones. In this way, derived sub-values encompass subtype semantics in

Both vdlues are special cases of the more generic Modify value.

8.2 lrsage Guidelines

elation to their

values. For example;the Modify value of the ActionType enumerated type describes agtions in which
formance of a particular kind of task results in the modification of a particular kind of work product. A

engineer might- want to specialize Modify into AddSections, meaning that new sectiong are added to
'k product«plus RefineContents, meaning that the contents of existing sections in the work product are

8.2.1 Defining Process Aspects

The process aspect of the methodology can be defined using the SEMDM by instantiating the powertype
patterns derived from WorkUnit/*Kind (to express what is to be done and how) and Stage/*Kind (to express
when to do it). Also, the Outcome class would be instantiated in relation to work unit kinds, and the Guideline
class can be instantiated to provide support on the usage of the necessary methodology elements.

8.2.2 Defining Producers
The producers involved in using the methodology can be defined using the SEMDM by instantiating the

powertype patterns derived from Producer/*Kind. Also, the Guideline class can be instantiated to provide
support on the usage of the necessary methodology elements.
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8.2.3 Defining Product Aspects

The product and modelling aspects of the methodology can be defined using the SEMDM by instantiating the
powertype patterns derived from WorkProduct/*Kind (to express what work products are to be created or
used), ModelUnit/*Kind (to define the modelling building blocks that are to be used in the construction of such
work products) and ModelUnitUsage/*Kind (to express how the above mentioned model unit kinds are used
within each defined model kind). Also, the Language class may be instantiated to arrange model unit kinds
into coherent collections, and the Notation class can be instantiated to describe appropriate notations to depict

them.

As usual, the Guideline class can be instantiated to provide support on the usage of the necessary
methodology elements.

8.2.4 LinkinL Process, Producers and Products

The process,

may be linked
instances of V|
linked to proce

Again, the Gui
elements.

9 Extendi

rules are given

broducer, and product aspects of the methodology must be related to each ether. Prg
to process by associating the appropriate instances of ProducerKind and \WorkUnitK
JorkPerformanceKind, which allows for different recommended assignménts. Product
Ss by instantiating the Action/*Kind powertype pattern and the classes derived from Cons

Heline class can be instantiated to provide support on the usage ofithe necessary methg

hg the Metamodel

This section pilesents the rules and guidelines that allow the extepsion of the SEMDM. First, some ma
. Then, informative guidelines on how and when tg extend the metamodel are offered.
on Rules

9.1 Extens

Although the §
create method
enough “as is’
elements) that
part of the star]

There are diffe

New O
power]

New p
Attribu

Enumeérated types (plus attached enumerators) can be created as necessary.

ducers
ind via
can be
traint.

dology

ndatory

BEMDM probably covers most of the conceptual areas that a method engineer may 1
blogies, some extension mechanisms<dre provided for those cases in which the SEMD
. A metamodel extension is a collection of metamodel elements (called extension me
are not part of the standard SEMDM but defined by the user. The metamodel elements
dard SEMDM are called standard metamodel elements.

rent ways to create extension metamodel elements:

lasses can be created by subtyping those classes in the SEMDM that are not involv
ype pattern.

bwertype patterns can be created by subtyping the powertype patterns in the SEMDM.
tes and associations can be added to extension metamodel elements as necessary.

9.1.1

Creating-New Classes

t

eed to
is not

tamodel

at are

pd in a

An extension class can be created by subtyping a class in the SEMDM that is not part of a powertype pattern.
For example, a method engineer could create the extension class ProgramminglLanguage as a subtype of the

standard class

Language.

Subtyping a class in the metamodel follows the standard object-oriented rules:

class and the parent class.

64

If the parent class is not abstract, the new class cannot be abstract either.
The new class inherits all the attributes and association participations from the parent class.
Additional attributes and associations can be added to the new class; please see sub-clause 9.1.3.
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9.1.2 Creating New Powertype Patterns

An extension powertype pattern can be created by subtyping a powertype pattern in the SEMDM. For
example, a method engineer could create the extension powertype pattern ElectronicDocument/*Kind as a
subtype of the standard powertype pattern Document/*Kind.

Subtyping a powertype pattern involves:

e Subtyping the partitioned type into a new extension class.
e Subtyping the powertype into a new extension class.

gthe-nev : NG S olationship-that-goes in the same
direction as that of the parent classes. The discriminant of the powertype pattern reldationship is the
same as in the relationship between the parent classes.

The rules to apply to subtyping the partitioned type and the powertype are the same as-those focumented in
sub-clguse 9.1.1.

9.1.3 |Adding Attributes and Associations

Attribu‘lees and associations can be added to extension classes. For example, a method enginegr could create
the extension powertype pattern ElectronicDocument/*Kind as a subfype of the standard powertype pattern
Document/*Kind, and then add a Filename attribute to ElectronicDocument.

9.1.4 |[Creating Enumerated Types and Enumerators

An exte¢nsion enumerated type can be created if necessary: For example, a method engineer cpuld create the
extensjon powertype pattern AssessedProcess/*Kind)as a subtype of the standard powertype pattern
Process/*Kind, and then add an AssessmentResultcattribute to AssessedProcess. The type of this attribute is
declargd as enumerated type ProcessAssessmentResult, which is created, and the extensign enumerated
type vglues NotPerformed, Informal, Planned, Befined, Controlled and Optimized added to it.

9.2 Extension Guidelines
9.2.1 |[Immutability of the Standard Metamodel

The elements in the SEMDM-are immutable, i.e. they cannot be changed when extending the metamodel.
This mpans that, among otherthings:

¢ | No attributes.can’be added to standard classes. Attributes can be added to extension classes only.

¢ | No associations can be added that involve standard classes. Associations can be added to extension
classesonly.

¢ | Noroot'enumerators can be added to standard enumerated types.
¢ | No standard metamodel element can be changed or deleted in any way.

9.2.2 Architecture of Metamodel Extensions

As explained in clause 5, the SEMDM is constructed within a three-layer architecture, in which layers are
called “domains” to de-emphasize their hierarchy. In this context, metamodel extensions are located in the
metamodel domain, together with the SEMDM. This does not contradict the fact that metamodel extensions
are self-contained entities and completely separate from the “standard” SEMDM.
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Annex A
(informative)

Worked Example

This section shows how the SEMDM is used to create a sample methodology called “SimpleMethod”. This
methodology is described through the clabjects and objects that compose it. Clabjects are described by
depicting their class facet (subtype of the partltloned type of the correspondmg powertype pattern) |nclud|ng

attributes and
understandabi

A.1 Simp

SimpleMethod
based on two
construction w
model and a st

ity, onIy the ma|n components of the methodology WI|| be created

eMethod Description

is intended to be applied to software development projects. It will support-a\simple tim
different phases: design and construction. The design phase will be essentially lineat,

Il be incremental. Simple work products will be produced, namely a.use’case model,
ate/transition model for each class.

A.2 Construction of Process Components

The first pows
being construg

ted. Therefore, the following clabject is created:

Table A.1 — Instances of TimeCycle/*Kind

Name Semantics
SimpleMethodTime- A time cycle of the SimpleMethod methodology.
Cycle

Additional eleqnents must be created to describe. the’ main methodology phase kinds, namely desi

construction. H

hases of these kinds will be performed within a SimpleMethodTimeCycle:

Table A.2— Instances of Phase/*Kind

Name Context StageWith- Semantics
Duration/*Kind
DesignPhase SimpleMethodTime€ycle A design phase, performed at the beginning of the project in
a linear fashion.
ConstructionPhage SimpleMethodTimeCycle A construction phase, performed after the design phase in

an incremental fashion.

Because const

ruction.j§ incremental, an appropriate build element must be created:

Table A.3 — Instances of Build/*Kind

rtype pattern to be instantiated is TimeCycle/*Kind, since«it ‘represents the whole time

ity and

e cycle
while
A class

cycle

jn and

Name Context StageWith- Semantics
Duration/*Kind
ConstructionBuild ConstructionPhase A construction build.

The elements created so far give the temporal structure of the methodology. However, work units must be
defined in order to “fill” this structure with jobs to be done. First, some process kinds are introduced:

Table A.4 — Instances of Process/*Kind

Name Context StageWith- Purpose Min
Duration/*Kinds Capability
Level
Requirements- DesignPhase Determine and formalize the requirements of 1
Engineering the system.
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Name Context StageWith- Purpose Min
Duration/*Kinds Capability
Level
SystemModelling DesignPhase Define the structure and behaviour of the 1
ConstructionBuild system.
Coding ConstructionBuild Write and test code for the system. 1
QualityAssurance SimpleMethodTimeCycle Ensure that the generated products comply 2

with minimum quality standards.

Notice how process kinds are linked to the previously defined stage with duration kinds in order to give
content to the time cycle.

Some outcome kinds are necessary to define the results of executing some of the process kinds:

Table A.5 — Instances of Outcome/*Kind

Relatdd Semantics Min

WorkUnit/*Kind Capability
Level

Requir¢ments- Requirements for the system are identified, formally described and validated = 1

Enginegring against the users.

Coding Class source code implements the complete required functionality. 1

Coding Class source code is fully unit tested. 2

Now, spme task kinds must be defined to implement the process kinds:

Table A.6 — Instances of Task/*Kind

Name Context Purpose Min
WorkUnit/*Kind Capability
Level
ElicitRgquirements RequirementsEngineering Elicit ~requirements from the user and 1
validate them.
ModelYseCases ReqguirementsEngineering Formalize requirements into use cases. 1
IdentifyClasses SystemModelling Determine the classes that make up the 1

structure of the system, as well as the
relationships between them.

Define(lassFeatures  SystemModelling Define class attributes and operations. 1
Define(lass- SystemModelling Define the behaviour of each class in terms 1
Behavipur of states and changes of state.

WriteCpde Coding Write code. 1
UnitTegtCode Coding Perform unit testing on a fully coded class. 2

Table A.7 — Custom attributes of task kinds

Class Attribute Name Type Semantics
WriteCpde LanguageUsed string The programming language used to write
the code.

Note how the WriteCode task kind has a custom attribute, LanguageUsed, in addition to the attributes
inherited from Task.

Finally, technique kinds must be defined in order to implement these task kinds:

Table A.8 — Instances of Technique/*Kind

Name Used by Purpose Min
Task/*Kind Capability
Level
Interviewing ElicitRequirements Obtaining answers from users to predefined 1
questions.
FocusGroups ElicitRequirements Studying a topic in depth through interactive 1
discussion.
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Name Used by Purpose Min
Task/*Kind Capability
Level
TextualAnalysis IdentifyClasses Identifying the key concepts and behaviours 1
described by a text.
CRCCards IdentifyClasses Finding missing and redundant classes by 1
role-playing with CRC cards.
Table A.9 — Instances of TaskTechniqueMapping/*Kind
Maps Maps Recommended Usage
Task/*Kind Technique/*Kind
ElicitRequirements Interviewing Recommended
ElicitRequirements FocusGroups Optional
IdentifyClasses TextualAnalysis Mandatory
IdentifyClasses CRCCards Optional
A.3 Construction of Producer Components
The following producer kinds are defined and assigned to the appropriate work unit kinds via the apprfopriate

work performa

Nces:

Table A.10 — Instances of Role/*Kind

Name

Assigned to Responsibilities

WorkUnit/*Kinds

DomainExpert

RequirementsEngineering A domain expert role.

Developer RequirementsEngineering A software developer i /charge of designing and writing
SystemModelling code as well as doing-unit testing.
Coding
Table A.11 — Instances of Tool/*Kind
Name Assigned to Responsibilities
WorkUnit/*Kinds
IDE Coding An-integrated development environment used to write and

debug code.

A.4 Construction of Product Components

f

Since use cas
languages mu

models and class.medels are to be created in SimpleMethod, the appropriate model kir]
5t be introduced;

Table A.12 — Instances of Model/*Kind

Name Semantics
UseCaseModel A'use case model, similar to those described by UML 1.4.
ClassModel A class model, similar to those described by UML 1.4.
StateModel ———Astate-modetsimitar-to-thestatecharts deseribecdHimtMtt4——m8 ™
Table A.13 — Instances of Language
Name Used by Semantics
Languages
UserInteraction- UseCaseModel A language suitable to describe the high-level interactions between a
Language system and its users.
ClassModelling- ClassModel A language suitable to describe the structure of a system in terms of
Language classes and attributes.
StateModelling- StateModel A language suitable to describe the states and transitions of a given
Language class.
OCL ClassModel The OCL as described in UML 1.4,
StateModel
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These languages must be populated with model unit kinds so that the appropriate models can be built. For the
sake of simplicity, we will adopt the major model unit kinds from UML 1.4;

Table A.14 — Instances of ModelUnit/*Kind

Name Context languages Semantics

Actor UserInteractionLanguage A use case actor.

UseCase UserlnteractionLanguage A use case.

ActorUseCase- UserInteractionLanguage An association between an actor and a use case.
Association

IncludeRelationship

UserInteractionLanguage

An “include” relationship between two use cases.

ExtendRelationshin ___UserInteractionl anguage

An “extend” relationshin hetween two use cases

Class ClassModellingLanguage A class.
StateModellingLanguage
OCL
Attribufe ClassModellingLanguage An attribute.
OCL
Operatfon ClassModellingLanguage An operation.
StateModellingLanguage
OCL
Associgtion ClassModellingLanguage An association between classes.
State StateModellingLanguage A state of a class.
Transitjon StateModellingLanguage A transition between two states.

Notice [how languages share common model unit kinds so the,medels developed with them st

each other.

ly connected to

Attribufes for model unit kinds, as well as associations between them, should be defined now, ut we will omit
this stgp for the sake of simplicity. The objective would-be to construct a usable collection of model unit kinds
such a$ a subset of those defined by UML 1.4.

The uspge of model unit kinds in different model*kinds must be specified using model unit usagé kinds:

Table A.15~- Instances of ModelUnitUsage/*Kind

Context Target ModelUnit/*Kind Minimum Usage Count Maximum Usage Count
Model} *Kind

UseCageModel Actor 1 n
UseCageModel UseCase 1 n
UseCageModel ActorUseCaseAssociation 1 n
UseCageModel IncludeRelationship 0 n
UseCageModel ExtendRelationship 0 n
ClassMpdel Class 1 n
ClassMpdel Attribute 0 n
ClassMpdel Operation 0 n
ClassMpdel Association 0 n
StateModel Class 1 T
StateModel State 1 n
StateModel Transition 0 n

Finally, notations and other work product kinds must be defined:

Table A.16 — Instances of Notation

Name

Target Languages

Semantics

UML14

UserlInteractionLanguage
ClassModellingLanguage
StateModellingLanguage

OCL

The UML 1.4 notation, which will be used to depict concepts
diagrammatically.

© ISO/IEC 2014 — All rights reserved

69


https://iecnorm.com/api/?name=2ab33ce0f60c9b6ce99c255458ff54bb

ISO/IEC 24744:2014(E)

Name Target Languages Semantics
FreeText UserInteractionLanguage Free text, useful to complement diagrams and comment
ClassModellingLanguage source code.
StateModellingLanguage
Table A.17 — Instances of Document/*Kind
Name Depicts Description
WorkProduct/*Kinds
UseCaseDiagram UseCaseModel A use case diagram, showing part of or the entire use case
model.
ClassDiagram ClassModel A class diagram, showing part of or the entire class model.
StateDiagram StateModel A-statediagram.-showinga-full state-model
SystemSpecificatjon n/a A system specification document, including the appropriate
use case, class and state diagrams.
UserManual FinalSystem A user manual.
Table A.18 — Instances of Softwareltem/*Kind
Name Description
FinalSystem A state diagram, showing a full state model.

Notice how thg SystemSpecification document kind is defined as a composite. of the other document kirjds.

A.5 Connection Between Process and Product Components

The connection between process and product aspects of the methodology is achieved through the definjition of

action kinds:
Table A.19 — Instances of.Action/*Kind
Name Performed by Acts upon Type
Task/*Kind WorkProduct/*Kind

ActionKind1 ElicitRequirements UseCaseModel Create
ActionKind2 ModelUseCases UseCaseModel Modify
ActionKind3 ModelUseCases UseCaseDiagram Create
ActionKind4 ModelUseCases SystemSpecification Create
ActionKind5 IdentifyClasses UseCaseModel ReadOnly
ActionKind6 IdentifyClasses ClassModel Create
ActionKind7 IdentifyClasses ClassDiagram Create
ActionKind8 IdentifyClasses SystemSpecification Modify
ActionKind9 DefineClassFeatures ClassModel Modify
ActionKind10 Define€lassFeatures ClassDiagram Modify
ActionKind11 DefineClassFeatures SystemSpecification Modify
ActionKind12 DefineClassBehaviour ClassModel Modify
ActionKind13 DefineClassBehaviour ClassDiagram Modify
ActionKind14 DefineClassBehaviour StateModel Modify
ActionKind15 DefineClassBehaviour StateDiagram Modify
ActionKind16 DefineClassBehaviour SystemSpecification Modify
ActionKind17 WriteCode SystemSpecification ReadOnly
ActionKind18 WriteCode FinalSystem Create
ActionKind19 UnitTestCode SystemSpecification ReadOnly
ActionKind20 UnitTestCode FinalSystem Modify

Finally, a precondition is defined to constrain the most critical action:
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Table A.20 — Instances of PreCondition

Target Expression Semantics

Action/*Kind

ActionKind18 SystemSpecification.Status = Accepted The system specification document must have
been accepted before source code can be
written.
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Annex B
(informative)

Mappings to Other Metamodelling Approaches

The SEMDM metamodel is intended to serve as a formal basis for the definition and extension of any IBD
development methodology and its associated metamodel. It therefore includes only those higher-level
concepts truly generic across a wide range of application areas and at a higher level of abstraction than the

metamodels agseociated-with-specific-methodologies-

Several metamodelling approaches exist that address various aspects of development methodotogie$, such
as OMG’s SPEM 1.1 [17] and ISO/IEC 19501 (UML 1.4.2) [12], the OOSPICE metamodel.[4}, the| OPEN
Process Frampwork (OPF) metamodel [5] and the LiveNet metamodel [7]. These approaches compete in
some overlapging areas and complement each other in other aspects. All of them have strengths that|can be

leveraged and|weaknesses that may be overcome.

This section shows how the concepts in other metamodelling and methodological approaches map| to the
higher-level coancepts found in the SEMDM. For each of the considered approaches, a table is given, nlapping

the concepts ir

B.1 OMG

that particular approach to concepts in the SEMDM.

SPEM 1.1

Since SPEM 1]1 only deals with the process aspect of methodologies) no suitable product concepts ar¢ found
in it. In addition, since SPEM only models the methodology domaiti, most of its concepts map to “kind” ¢lasses

in the SEMDM

The ongoing SPEM 2 project is expected to be similar to SPEM 1.1 in this regard, althgugh no

guarantees cap be made since SPEM 2 is still being developed at the time of writing. See [17] for adflitional

details of SPEM 1.1.

SPEM 1.1 SEMDM Comments

Activity ProcessKind SEMDM"ProcessKind is similar to SPEM Activity.

ActivityParamete} ActionKind Despite its name, ActivityParameter is defined in SPEM as a parameffer of a
WorkDefinition rather than of an Activity. SEMDM ActionKind carries a|related
meaning but models the usage of work products by tasks as a first-order class
rather than as entities defined to be the “parameters” of other entities.

Discipline ProcessKind The thematic partitioning of work in SPEM Discipline can be implemerjted via
hierarchies of SEMDM ProcessKind.

ExternalDescriptipn Element SEMDM Element.DisplayText gives a name or description of each ¢lement
instance. No separate class is used in the SEMDM to describe elements.

Goal PostCandition The same comments given for SPEM Precondition apply.

Guidance Guideline The concept of SEMDM Guideline is more specific than a SPEM Gyidance.
Templates and techniques, considered subtypes of Guidance in SPEM, are
classes on their own.

Iteration BuildKind Although its name seems to imply some kind of iterativeness, SPEM dpes not
define-Iteration-as-being-so—S dicind-i cehcept.

LifeCycle TimeCycleKind Similar semantics.

Package Conglomerate Similar semantics in the context of methodology componentization (see
ProcessComponent in this table).

Phase PhaseKind Similar semantics.

Precondition

PreCondition

SPEM associates Preconditions with  WorkDefinitions, which makes
preconditions very high-level and therefore, by necessity, abstract in their
definition. The SEMDM opts to associate PreConditions with ActionKinds, so
they can be defined with a higher degree of precision.

Process TimeCycleKind A process in the SEMDM is defined through an instance of TimeCycleKind and
its collection of associated StageKinds and, indirectly, ProcessKinds and other
WorkUnitKinds.
ProcessComponent Conglomerate Similar semantics.
ProcessPerformer ProducerKind Similar semantics.
ProcessRole RoleKind Similar semantics.
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Step TaskKind SPEM Step is atomic, so it is SEMDM TaskKind (at least, from a project
management point of view).

WorkDefinition StageKind, SPEM mixes together the definition of the work to be done (modelled by Work-

WorkUnitKind UnitKind in the SEMDM) and the temporal organization of such work (StageKind

in the SEMDM).

WorkProduct WorkProductKind The definition of WorkProduct in SPEM is contradictory?, but it seems to refer
to the definition of a class of work products in the endeavour domain.

WorkProductKind WorkProductKind Again, the definition of WorkProduct in SPEM is contradictory (see footnote 1).

If the interpretation shown in footnote 1 is correct, then SPEM WorkProduct-
Kind is superfluous since it refers to the same concept as SPEM WorkProduct,

but at a different level of abstraction.

B.2

OSPICE

Since

DOSPICE only deals with the process aspect of methodologies, no suitable product eong
in it. Also, and similarly to SPEM, OOSPICE only models the methodology domain, so,most
map to| “kind” classes in the SEMDM. See [4] for additional details of OOSPICE.

epts are found
Df its concepts

OOSPICE SEMDM Comments
Domair Conglomerate OOSPICE groups process components into {[domains using the Domain class; a
similar result can be achieved using Conglomerates in the SEMDM.
Proces ProcessKind Similar semantics.
Task TaskKind Similar semantics.
Technigue TechniqueKind Similar semantics.
Proces§TaskMapping WorkUnitKind, The many-to-many whole/part relationship between SEMDM WorkUnitKind and
TaskKind TaskKind models the’mappings between tasks and processes fhat ProcessTask-
Mapping models in OOSPICE.
TaskTechniqueMapping  TaskTechniqueMapping-  Similar semantics.
Kind
Outconpe OutcomeKind Similar semantics.
Action ActionKind Similar.semantics.
Preconglition PreCondition Similar semantics.
Postconpdition PostCondition Similar semantics.
WorkProduct WorkProductKind Similar semantics.
Source Source Similar semantics.
Reference Reference Similar semantics.

B.3 OPEN

Since

DPEN only deals with-the process aspect of methodologies, no suitable product concepts
Also, gnd similarly to SREM and OOSPICE, OPEN only models the methodology domain,
concepts map to “kind”‘classes in the SEMDM. See [5] for additional details of OPEN.

are found in it.
so most of its

OPEN SEMDM Comments
Activity ProcessKind Similar semantics.
Build BuildKind Similar semantics.
Cycle TimeCycleKind Similar semantics.
DirectProducer RoleKind, Similar semantics.
ToolKind,
Person
IndirectProducer TeamKind Similar semantics.
Language Language Similar semantics.
Milestone MilestoneKind Similar semantics.

1 SPEM says “A work product or artifact is anything produced, consumed, or modified by a process. It may be a piece of
information, a document, a model, source code, and so on.” ([17], p. 7-2). From this definition, WorkProduct belongs to the
endeavour layer and maps nicely to SMSDM WorkProduct. However, SPEM goes on to say “A WorkProduct describes
one class of work product produced in a process.” ([17], p. 7-2). This contradicts the previous sentences, and seems to
mean that a WorkProduct is a methodology-level entity, mapping to an SMSDM WorkProductKind. Further descriptions in
SPEM seem to point to this second meaning.
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Phase PhaseKind Similar semantics.
Producer ProducerKind Similar semantics.
Stage StageKind Similar semantics.
Task TaskKind Similar semantics.
Technique TechniqueKind Similar semantics.
WorkPerformance WorkPerformance Similar semantics.
WorkProduct WorkProductKind Similar semantics.
WorkUnit WorkUnitKind Similar semantics.

B.4 LiveNet

Since LiveNet deals with collaborative systems and is not a metamodel for methodologies, only a few

concepts can |

€ mapped. See [7] for additional details of LiveNet.

LiveNet SEMDM Comments

Action TaskKind Similar semantics.

Activity ProcessKind Similar semantics.

Artifact WorkProductKind Similar semantics.

EventRule n/a The SEMDM philosophy is not event-oriented~but” contract-oriented which
seems to be more suitable for methodology definition.

EventType n/a Although the SEMDM does not model events“as defined in LiveNet, FEMDM
PreCondition and PostCondition bear_.semantics to some extent relgted to
InitiationEvent and CompletionEvent.in”LiveNet. Also, SEMDM Instantaneous-
Stage/*Kind can be used for similaf<purposes as CompletionEvent.

Group TeamKind Similar semantics.

Participant Person Similar semantics.

Role RoleKind Similar semantics.

View DocumentKind An SEMDM DocumentKind can be defined as being composed of other
DocumentKinds, while-a LiveNet View is defined as a collection of Artifagts. The
semantics are sinilar.

Workflow n/a Although the"SEMDM does not include classes to represent a sequénce of
events, the'specific arrangement of SEMDM StageKinds within a TimeCycleKind
may convey similar semantics.

WorkItem WorkUnitKind Similar semantics.

Workspace n/a This concept is related to the user interface of tools, which is out of gcope in
the SEMDM.

B.5 ISO/IEC 12207 and 15288
Since ISO/IEQ 12207 and 15288.deal only with the process aspect of methodologies, no suitable product

concepts are f
for the major g

approximate m

bund in them. In~addition, they do not include an explicit metamodel but only some defjnitions

oncepts usedsSee [13] for additional details of ISO/IEC 12207 and [14] for additional dg
ISO/IEC 15288. Since SEMDM does not adopt any of the definitions in these two standards |
appings(nly are possible.

tails of
per se,

ISO/IEC 12207 & SEMDM Comments

15288

Process ProcessKind Similar semantics.

Outcome OutcomeKind Similar semantics.

Activity ProcessKind, ISO/IEC 12207 and 15288 use a process/activity/task taxonomy of fixed depth,

TaskKind while the SEMDM opts for an open-ended process/process/.../task/task/...
hierarchy.

Task TaskKind Similar semantics; SEMDM TaskKind can be used to represent a simple task
(akin to the ISO/IEC 12207 and 15288 Task), or to represent a task that is
decomposed into sub-tasks, thus keeping full compatibility with the above-
mentioned ISO/IEC standards and potentially extending their capabilities.

Note Guideline Similar semantics.

74 © ISO/IEC 2014 — All rights reserved


https://iecnorm.com/api/?name=2ab33ce0f60c9b6ce99c255458ff54bb

B.6 |

ISO/IEC 24744:2014(E)

SO/IEC 15504 (SPICE)

Since ISO/IEC 15504 deals only with process assessment issues, very few generic process concepts, and no
suitable product concepts, are found in it. In addition, it does not include an explicit metamodel but only some
definitions for the major concepts used. See [11] for additional details of ISO/IEC 15504.

ISO/IEC 15504 SEMDM Comments
Process ProcessKind Similar semantics.
Outcome OutcomeKind Similar semantics.
Task TaskKind Similar semantics.
[ | 4 A N\
B.7 ISOAEEC19504{UME14-2)

Since [SO/IEC 19501 (UML 1.4.2) deals only with the modelling aspect of methodologies;no stitable process
conceplts are found in it. Because it only models the methodology domain, most of its ¢oncept$ map to “kind”
classe$ in the SEMDM. See [12] for additional details of ISO/IEC 19501.

ISO/IEC 19501 SEMDM Comments

ModelEement ModelUnitKind Similar semantics.

Model ModelKind Usually similar semantics. ISO/IEC. 19501, however, tends to [mix together the
concepts of “model” and “diagram!’;’ so that ISO/IEC 19501 Model sometimes
maps to the more generic SEMDM WorkProductKind.

Packagp Conglomerate Similar semantics in the context of methodology componentizgtion.

Commgnt Guideline Similar semantics.
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Annex C
(informative)

Graphical Notation

C.1 Introduction

The metamodel of ISO/IEC 24744 contains classes that represent concepts from the method domain and

classes that represent concepts from the endeavour domain. The notation presented here covers ma

inly the

former, although some recommendations are given on how to represent the latter. Using thisun
methodologist$ or method engineers can represent method fragments and complete methodolodie
project managers can depict endeavours as they progress over time.

ptation,
s, and

This notation Has been designed to be easy to draw by hand as well as using a softwaretodl on a cofnputer.

Special care has been taken in choosing symbols that convey the underlying concept, at least i
situations and [to readers of most cultures and backgrounds. In addition, the symbols adopted by the 1
exhibit visual resemblance (based on shapes and colours) to each other that mimic the structural relatig
of the underljing concepts in the metamodel, establishing common “visual\thémes” for closely
concepts. Althbugh colour is extensively used by this notation, since it helps identify symbols and
patterns with gase when displayed on a computer display or a colour printout/ it is important to note th
has been takep to guarantee that greyscale and black and white versiops-of the same symbols are p
readable and |dentifiable. In this regard, colour does enhance diagram readability when it is availak
conversely, it pan be avoided without too great a loss. Colour specification is done via RGB values
sRGB (IEC 61966-2-1:1999) colour space.

C.1.1 Abstract Symbols

This notation |ntroduces the concept of “abstract symbaols”, i.e. symbols that depict instances of g
classes. In principle, most notations only include symbols to depict instances of concrete classes
abstract classg¢s do not have direct instances. However, in some scenarios it is convenient to repres

N most
otation
nships
related
symbol
at care
erfectly
le but,
in the

bstract
, since
ent an
bstract

entity in a diagram for which only the abstract typeis known. This can be achieved by using so-called g
symbols. For ¢xample, consider the case where’a work product kind representing a certain system
depicted in a fliagram. A notation with only;concrete symbols would force the diagram author to ch
specific concrg

ust be
ose a

order to depict
the above-mer
kind etc. Abst
visual theme a

C.1.2 Notation Coverage

As a general (g
class in the n
additional grap
superclass) of

re generated.

act symbols usudlly ‘consist of the simple shape from which all the concrete symbol

rinciple;.graphic symbols are given in the notation for every concrete (i.e. directly instaptiable)
etamodel for which a graphical representation is considered to be appropriate. In afldition,
hie/symbols (abstract symbols) are given for every abstract class that is a direct ancesjor (i.e.
i i i i ible as

to be worth representing visually. For example, the DocumentKind class is concrete and suitable for visual

representation,

so a symbol for it is given in the notation; the WorkProductKind is abstract but a direct

ancestor of DocumentKind, so an abstract symbol is given to it; on the contrary, the Template class,
superclass of WorkProductKind, is too intangible and no graphical representation is given for it.

Specifically, the proposed notation for ISO/IEC 24744 covers the following classes:

Stage-related classes, i.e. TimeCycleKind, PhaseKind, BuildKind and MilestoneKind as well as their

direct ancestors StageWithDurationKind and InstantaneousStageKind.

Work unit-related classes, i.e. ProcessKind, TaskKind and TechniqueKind as well as their direct

ancestor WorkUnitKind. The related class OutcomeKind is also covered.
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