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HISTORY

Changes to the TRAK metamodel are also tracked via.a set of RSS feeds and in the trakmetamodel code

repository - httpi//sourceforge.net/p/trakmetamodel/code/

Author(s) Date Changes

Nic Plum 10" April 2020 Bugs:

tionship element in Table 4.4: TRAK Metamodel
Element Types - Connectors to match Concept
Perspective colour.

ment from 3.1 Introduction. Removed inheritance
of properties for Architecture Viewpoint element
definition in Table 4.3

level claimed attribute for Claim in Table 4.4 and
to compliance level claimed in Table 4.1.

#59. New row added to Table 4.2: Metamodel Ele-
ments from which Others Inherit for Risk, Event.
Corrected title of Figure |-1 (context diagram for
this document).

Feature Requests:

ment’,‘Event (Risk) caused by Resource Interac-
tion’

‘High', Medium’, ‘Low’,'‘Not Set’ default = ‘Not Set’
added to Event and Table 4.1:TRAK Metamodel
Element Attributes. Modified definition of ‘impact
severity’ to remove ‘qualitative’.

Nic Plum 31 January 2018 #53. Added ‘Physical physically supports Physical’,
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Author(s) Date Changes

#60. Removed +Architecture Description Element

Nic Plum 8" December Added ‘Document has part Document’
2017
Nic Plum 01 December Title of section 5 changed to "TRAK Metamodel
2017 Relationship Rules’ and sub-headings 5.1 and 5.2
removed.
Requests.

isfies Contract','Architecture Description Element
traces to Contract’ (via ‘Architecture Description
Element traces to Document’),‘Contract governs
Architecture Description Element,‘Contract super-
sedes Contract,'Contract depends on Contract,
‘Contract has part Requirement

equivalent to Architecture Description Element’
(for taxonomy)

adds ‘Architecture Description/Architecture View/
Architecture Viewpoint/Contract/Evidence issued
by Organisation’ by inheritance to existing ‘Stand-
ard issued by Organisation’.

/sfies Standard’

#44 New table Table 4.2 Metamodel Elements
from which Others Inherit added to show inherit-
ance. Change in table number for Table 4.3 and
Table 4.4.

Bugs.
#57 Added ‘Architecture Viewpoint is a Document’
- Table 4.2, Table 4.3.
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Author(s) Date Changes
Nic Plum 02" October #56. Changed URI for Reference 3 (MODAF).
2017 #55. 'reference URL attribute removed from Archi-

changed to match colour of Management Per-
spective in Jable 4.3. ‘is.member.of changed to

Management Perspective.

Additions:

#47. Added tuple ‘Architecture Description Ele-
ment satisfies Requirement (including ‘Require-
ment satisfies Requirement’) to metamodel. Added
‘satisfies’ to Jable 4.3.

Nic Plum 28" January 2017 #5 | Corrected description of inheritance of Re-
sources and Function from Architecture Descrip-
tion Element. Added '+ Architecture Description

Element’ to System, Software, Role, Physical,

Description Element’ from Safety-Monitored

Element in Jable 4-2. Corrected Figure ‘Safety
Monitored Elements (Stereotypes) in TRAK'.

Nic Plum 24" December Changed links to TRAK project sites on Source-
2016 forge from ‘http’ to ‘https’ in anticipation of imple-
mentation on Sourceforge.

Added tuples:

‘Requirement derived from Requirement’

Consistency / completeness arising from placing
description of TRAK into graph database:
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Author(s) Date Changes

tion of ‘port connection identifier' in Table 4-1.

Description Element)

#44. Added definition of ‘withdrawal date’ for
Standard to Jable 4-1.

Added 'Date Modified' column to Table 4-1.
Changed title of column ‘Date’ to Date Modified’

for Table 4-1 and Table 4-2.

Nic Plum 2" July 2016 Added geographic extent attribute to Resource

Nic Plum I*" January 2016 Added tuples:-

Event impacts on Function

Event caused by Function

Changed Resource causes Event to Event caused
by Resource (for consistency).

Changed 'causes' in Table 4.4: TRAK Metamodel
Element Types - Connectors to 'caused by'".

Nic Plum 12" December Metamodel extended to allow description of safety,
security and risk:-

Added tuples:

Resource / Function / Interaction Element / Re-
source Interaction hasVulnerability

Threat exploitsVulnerability

Vulnerability contributes toVulnerability

Event caused by / impacts Resource

Resource posesThreat to Resource / Function / In-
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Author(s) Date Changes

teraction Element / Resource Interaction

Resource causes Event

Event impacts Resource

Threat exploitsVulnerability results in Risk

Threat poses Risk, Resource exposed to Risk

Risk /s a Event can lead to exposure to Threat
Resource exposed to Risk is managed by Mitigation
uses Function / Resource

Vulnerability contributes to Vulnerability

Table 4.1: TRAK Metamodel Element Attributes -
added 'likelihood"' and 'impact severity'
Table 4.3:TRAK Metamodel Element Types - Blocks

Table 4.4: TRAK Metamodel Element Types - Con-
nectors - added can lead to exposure to, exploits,
exposed to, is managed by, poses, results in, using
Added sfnet/p/ short form to URLs for [Ref. 5],
[Ref. 6] and [Ref. 7].

Nic Plum 7" September #43. Claim. Changed 'conformance level claimed'
attribute to 'compliance level claimed'. Require-
ment Changed 'compliance level' to ‘compliance

level required".

Nic Plum 5" September Architecture Description Element. #42. Privacy

2015 marking attribute values for 'pm commercial', pm

'date created', 'date modified’, 'element author'.
Deleted 'AD exchange element external refer-

‘assumptions and constraints' into ‘assumptions’

and 'constraints'. Added 'decisions'.
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Author(s) Date Changes

disproves, proves supports, opposes relationships.

'port identifier'
Resource Interaction. Changed 'interaction type' to

‘exchange type'.

Added Table 4.1 TRAK Metamodel Element At-
tributes

Nic Plum 23" July 2015 Added document identifier - 'TRAK00002'

level' (Requirement).
#32 Added 'closure action' to Concern.

Added missing relationships 'has', 'owns' to Table
4.4 TRAK Metamodel Element Types - Connectors

Framework, Architecture Product, Architecture

View, Enterprise Goal, Role.
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Author(s) Date Changes

Added 'Architecture Description Element is mem-
ber of Architecture Perspective', 'Architecture View
is member of Architecture Perspective', 'Architec-
ture Viewpoint is member of Architecture Per-
spective' to 'management' part of metamodel
tecture Description Element' to cater for concept
of Master Architecture View. Rationale added to
Table 5.2.

Added description to each relationship / con-
nector.

a Architecture Description Tuple' to Safety Mon-
itored Resource is a Architecture Description Ele-

Nic Plum 23" May 2015 #236. Added missing 'opposes', ' proves', 'disproves'

Architecture Description Element traces to Stand-
ard.
Added Glossary, Abbreviations and Index.

Nic Plum 3rd January 2015 #233. Added missing ‘Evidence has part Evidence,
‘Evidence opposes Argument’,'Argument opposes
Claim’ to metamodel diagram.

Nic Plum 24th December Added Claim, Argument and Evidence objects and
2014 following relationships to support new MVp-04 As-
surance viewpoint. ‘Organisation / Role makes
Claim’,'Claim about Architecture Description Ele-
ment’,'Argument supports/opposes Claim'’, 'Evid-
ence supports/opposes Claim','Evidence proves/
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Author(s) Date Changes

disproves Claim'’,'Architecture Description Element
traces to Argument’,'Claim supports/ opposes
Claim', Argument supports/ opposes Argument’

Added TS6,TS7 and TS8 to Table 5-2 Relationship

scription Element for consistency with a Standard
having normative requirements.

Connection to be consistent with Resource Inter-
action.

Nic Plum 24th December #26. Added Standard applies Standard to

2013 metamodel. Needed for consistency since both a

Contract and Standard are normative documents

and to allow a chain of standards to be applied by
applying the topmost one in the hierarchy.

Nic Plum 6th December #24 Added Physical contains System and Physical

2012 contains Physical to metamodel. Added rationale

Nic Plum 2nd January 2012 #3445565 Added ‘pm commercial’ to Architecture

Description Element - to capture commercial
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Author(s) Date Changes
markings.
#3420645. Separated connector (relationship)
definitions into a separate Jable 3-2 and subsumed
table from section. 5.
Nic Plum 30th Sept 201 | #3395042 Need. Changed flow type’to ‘need

type'. #3397409 / #3390954 Architecture Descrip-
tion Element - all attributes beginning with ‘model

exchange element ... now changed name to ‘AD

Resource now only inherits from Resource.
#3403039 Document. Deleted ‘ISBN'’ as the ISBN

should be stored under ;identifier’ in accordance
with Dublin Metadata Core Initiative (DCMI).

Concern - enumerated values for concern scope
clarified (Architecture, Architecture Description,
Avrchitecture Framework, Task, Not Specified).
chitecture Description added to allow for the situ-
ation where concerns overlap. All enumerated val-
ues take title case i.e. |st letter of each word capit-

implementation of TRAK and reference to

normative implementation document. Removed
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Author(s)

Date

Changes

Nic Plum

20th August
2011

#339146] added resource interaction identifier at-

own.section. #3395037 changed ‘Materiel to ‘Re-
source’ in flow type attribute for Need

Nic Plum

5th August 201 |

Nic Plum

8th April 201 1

turer from System, Software, Physical and System
Authority from System - denoted by Role Extent
adds name and description attribute to Architec-
ture Description Element.

Nic Plum

28th Feb 201 |

attribute (Unknown/Desirable - Freedom, Desir-
able - Commitment/Mandatory)

Nic Plum

I 1th Feb 201 |

#3165826, #3165829, #316583 1, #3165833
Changed ‘Materiel in type for ltem Exchange/ltem/

Resource Interaction /Interaction Item to ‘Re-

ture View- also Architecture Viewpoint, Architec-
ture Metamodel.

fore Item Exchange)

Nic Plum

3rd Feb 2011

Added table identifying exclusions from TRAK
metamodel.
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Nic Plum 27th January Added requirement ID attribute to Requirement.
2011 #3165839 Changed ‘Architecture Element’ to ‘Ar-

Nic Plum | 8th January Moved common text into new TRAK Architecture
2011 Framework document (Important Ideas, Glossary,

Description Tuple’. #31 60753 / #3082094 ‘Archi-
tecture Element’ now ‘Architecture Description

Element’
Nic Plum 20th October Added reference to change log for trakmetamodel
2010 project. #3039332 Added for’ such that Node has

Need for Node i.e. Node needs Node can be ex-
pressed. #3082084 Safety Monitored Resource
change of name to Safety Monitored Element.
itored elements. Replaced GNU Free Documenta-
tion License text with link to the text.

Nic Plum 26-Jul-2010 Added metamodel design rule BLM-4 to Bye Laws.

Nic Plum 29-Apr-2010 Moved TRAK baseline wrt MODAF |.2 to separate
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Changes

Enterprise Perspective - EV prefix to avoid naming
conflicts & name after the ‘thing' rather than its

activity. ‘Operational Activity’ stereotype now
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Term

Definition

Source

Architecture

(system) fundamental concepts
or properties of a system in its
environment embodied in its ele-
ments, relationships, and in the
principles of its design and evolu-
tion.

ISO/IEC/IEEE 42010 [Ref. 1]

Architecture Description

Work product used to express
an architecture.

ISO/IEC/IEEE 42010 [Ref. 1]

Architecture Description Lan-
guage

An architecture description lan-
guage is any language for use in
an architecture description.
Examples include Architecture
Analysis & Description Language
(AADL) , SysML ], and Archi-
Mate.

ISO/IEC/IEEE 42010 [Ref. |

Architecture Description Tuple

Fundamental unit of TRAK archi-
tecture description. Comprises of
a named architecture descrip-
tion element (block) with a
named relationship with itself or
another architecture description
element. Forms a declarative
statement e.g. '(Organisation)
Make This PLC has part (Organ-
isation) Engineering Directorate’.

TRAK Metamodel.

Architecture Framework

Conventions, principles and prac-
tices for the description of archi-
tectures established within a spe-
cific domain of application and/or
community of stakeholders

ISO/IEC/IEEE 42010 [Ref. 1]

Architecture Viewpoint

Work product establishing the
conventions for the construction,

ISO/IEC/IEEE 42010 [Ref. 1]
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Term

Definition

Source

interpretation and use of archi-
tecture views to frame specific
system concerns.

Note: | Architecture Viewpoint

governs | Architecture View
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ABBREVIATIONS

AD Architecture Description

ADL Architecture Description Language

BPMN Business Process Modelling Notation

DODAF Department of Defense Architecture Framework
MODAF Ministry of Defence Architecture Framework
UML Unified Modelling Language
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| INTRODUCTION / SCOPE

This represents part of the logical definition of TRAK, an enterprise architecture framework. It provides a
means of describing the architecture of systems and is based on the requirements of ISO/IEC 42010 [Ref. I].

TRAK allows you to describe an enterprise, a concept, a solution (and its procurement) and an architec-
ture task. In |SQ/IEC terms.each.is.a system.of interest. and has stakeholders who have concerns that need to
be addressed through the resulting architecture description.

Development

Definition
Standard Standard
TRAKO00004 TRAKO00005
TRAK. I governs TRAK.
Architecture Implementation.
Framework AD Elements
Governance
Standard
Document TRAKO00001
TRAK. TRAK
BTN ArchitectLlre g
Framework. [ i— o
. o
ST Viewpoints ©
Do Standard
TRAKO00002
TRAK.
Architecture VLS
e mme——" Architecture
Governancé Framework.
Metamodel
governs I I g
@
| 2 g 3
> o
= [}
5 3
=5

Node
Organisation TRADK lf:_ra_njework
TRAK Steering efinition
Group +

realises

€— governs

Organisation
TRAK Working

Implementation

Group C
Software
An
Implementation
develops of TRAK
Figure I-1 - Context for the TRAK Metamodel Document (This Document)
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TRAK is solution or implementation free i.e. any UML profile or template is one possible solution to this
set of logical requirements in producing TRAK-compliant architecture views and may contain tool or imple-
mentation-specific artefacts or constructs. For example the set of attributes that any architecture description
element type has is important, the inheritance isn't (to TRAK - it might be for repository management).

There are 3 parts to the logical definition of TRAK:-

o TRAK Architecture Framework [Ref. 5] .. Defines and describes TRAK as a whole and invokes the
TRAK Metamodel and TRAK Viewpoints documents. It explains important ideas, provides a common
glossary, defines rules that apply to colour and presentation. It also provides guidance on choice of a
language to represent TRAK: It defines how TRAK aligns with ISO/IEC 42010 and what conformance
with TRAK means. It defines a minimum modelling process.

» TRAK Metamodel. - this document Defines the element types, their attributes and the relationships
between the types. This provides the set of “things” from which a TRAK architecture description is con-
structed and how they are connected.

« TRAKViewpoints [Ref. 6] . Defines for each TRAK architecture view, what questions/concerns are ad-
dressed by each, what relationships from the TRAK metamodel must and should be used, what is the
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IMPLEMENTATION OF TRAK

real

ises

\4

Node
TRAK Definition

TRAK00002
10 Apr 2020

A
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> Standard <
depends on TRAK. Architecture depends on
l— Framework —|
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Standard Standard
TRAK. Architecture TRAK. Architecture
Framework Framework
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A A
depends on depends on depends on
governs
Standard Standard
TRAK TRAK.
Implementation. Implementation.
UML vs TRAK

Architecture
Description
Elements

realises

Node

———p| Wikitecture

Glueware

realises

real

ises

Figure 2-2 Normative TRAK Documents - Logical Definition vs Implementation of TRAK

At any time there may be many implementations of the logical definition of TRAK. These might realise

list of known implementations of TRAK is maintained on Sourceforese,
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An implementation might implement TRAK in full or only partially. Equally an implementation might intro-
duce its own limitations or artefacts. It is hoped that any implementation will identify any limitations or artefacts
that it introduces. If this is done it will help users of TRAK understand what is a product of the TRAK definition
and what is a product of the implementation of TRAK using an architecture description language (e.g. UML,
BPMN, ArchiMate) or a tool.

All implementations of TRAK shall comply with TRAK. Implementation. Architecture Description Elements
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3 TRAK METAMODEL
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3.1 Introduction

The TRAK metamodel defines the node elements and connector elements that can appear within the
TRAK architecture viewpoints and therefore TRAK architecture views. In effect it defines the language used to
describe the real world in a TRAK architecture description. Each node-connector-node tuple is a sentence that
makes a statement or asserts something.

As such the metamodel does not need to contain representations of the mechanisms that TRAK itself uses
to enforce or manage (which may be through textual requirements) - it only needs to contain elements that
can appear in TRAK viewpoints and views. It is deliberately user- rather than specifier-centric. Any metamodel
element that does not appear in a TRAK viewpoint represents an overhead. It is important to keep the size of
the TRAK metamodel as small as possible.

The purpose of the metamodel is also to constrain and improve consistency.
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nikitect
An abstract type that represents all types of resources whether human, physical or software-based.

nikitect
A node is a logical operational entity. It can represent anything from a command or signalling centre to a big system or organisational or co-ordinating body providing that no knowledge of how things are done is implied.

nikitect
A Need is a line that asserts that 'A needs B' and that there is some associated interaction or exchange (of an Item).

nikitect
A high level logical activity or process which is independent of how the activity is carried out i.e. no 'how'.

It can only be conducted by a logical Node.

nikitect
An organisation - often a collection - having common goals of "bottom line".

Can be subdivided by time into a period or duration within the total life of the bigger Enterprise (to represent an enterprise phase).

nikitect
The ability to undertake a particular kind of action or the extent of someone's or something's ability.

nikitect
An item is a piece of information, energy or resource

nikitect
An individual or collaborative enterprise that is carefully planned and designed to achieve a particular aim.

In the architectural framework a Project can be associated with ('owned by') an Actual Organisation e.g. LUL

nikitect
A data, energy or materiel flow between 2 Resource Types. It is implicit that an interaction always supports behaviour i.e. a solution Function. There should be no resource interactions that cannot be traced to function (Resource Type performs Function acts on Interaction Element carried by Resource Interaction)


Note that this involves something flowing. An assertion that a Resource Type needs another for alignment, guidance or proximity is represented as a dependency between 2 Physical Resource Types.

Examples: data exchange between systems, conversations between people or organisations.

nikitect
The thing or item being exchanged or forming the interaction.

Part of the system implementation. Without any further breakdown it represents a physical  thing like 'xxx warning'. Can be broken down further into Energy, Materiel, Data.

nikitect
Shows that a connection exists between 2 ports. 

On a diagram this is a path object.

nikitect
An activity which is specified in context of the resource (human or machine) that performs it.

nikitect
An abstract thing that represents people, how they're organised, their jobs and roles performed in doing their jobs. 


nikitect
The programs and other operating information used by a computer. 

Usually hosted on a Physical (thing). Can have component parts.

nikitect
A physical thing. 

Can represent an equipment (which can host Software), a building or civil item, train etc. 

Note that there is a difference between a HQ - the building and a HQ as an Organisational Resource (which is housed in the building).

Note: There is a need to represent dependencies, particularly physical ones. 

nikitect
A set of rules governing the exchange or transmission of data between devices.

nikitect
A  position of employment - usually but not always paid.

nikitect
An aspect of a person or organisation that enables them to fulfil a particular function.

A Job may perform many roles. For example in a company some roles will be associated with the Job and some with being a member of staff (generic roles).

A job might be Train Operator or Driver

http://trakmetamodel.svn.sourceforge.net/viewvc/trakmetamodel/trunk/?view=log
nikitect
An atomic requirement or constraint - a statement of need. 

It can be aggregated - 'has part' to show some basic structure.

This is NOT a requirements document. It is intended to represent a requirement - something that might be exported from a requirement management tool.

Can be associated with any architecture element inside the boxed area. This provides a mechanism to associate requirements in a tool with architectural models.

Note that a reference or trace to a requirements document is made using the 'construct traces to Document'. 

nikitect
An interest in a subject held by one or more stakeholder Human Resource.

In TRAK this is used to represent an Architectural Concern i.e. a concern related to a feature of the architecture. This is allied to IEEE1471 where generic concerns are addressed through a Viewpoint (specification). Individual Architectural views address specific concerns.

Concerns will also arise through the process of architecture description, for example where there is a question about a boundary or where it seems either the routing or protocol are missing or interoperability is compromised. There may also be concerns which are associated with mapping one type of element to another, for example, trying to map function to requirements.

nikitect
The scope of  knowledge or ability.

Used in conjunction with Role i.e. Role has Competence (inverse might be Competence needed for Role).

nikitect
A document artefact - a piece of written, printed, or electronic matter that provides information or evidence or that serves as an official record.

Typically used to provide a reference to a document used in the construction of the architecture description.

Ref: http://dublincore.org/documents/usageguide/elements.shtml

nikitect
A measure.

nikitect
A formal maker at the end of a project activity that results in the delivery of a capability configuration and therefore capability.

This happens at a point in project time (because Project Activity has a start and finish date) and with milestone provides a means of showing how capability changes with time.

It is typed as a milestone that adds (capability configuration) or removes (capability configuration).

nikitect
Organisation - a type of organisation.


nikitect
A composite structure exhibiting emergent behaviour.

A system is stable and maintains itself this way - the constituent parts must therefore collectively provide the mechanism to keep the system stable. If an essential part of a system is removed it destroys that system (it might become a different system because the system boundary is then different). As ever “the whole is more than the sum of the parts”

Unpopulated it can be used as a high level representation of a system. When detail is added in terms of how the system is configured with physical things, software and people it tends to represent system solutions and (populated) appears in the Functional and Physical views. As such it is useful as it can be used when not much implementation information is known and later fleshed out with the component resources.


nikitect
An activity undertaken within a project which results in something being delivered.

The use of Project Activity (with Project) in the architecture enables the architecture to represent snapshots or change in architecture with time.  It enables a view to show what capability is delivered at a point in time (& compared with another, say, now).

nikitect
A logical or physical interface.

Can be used to represent a connector block. 

When used with a human Post it simply represents the mans of coupling the human to the thing interacting or exchanging information.

nikitect
An Item Exchange represents an exchange of Item (resource, information) in direct response to a need.

nikitect
In TRAK this is defined as an objective or target for an Enterprise (phase). i.e. they have an associated period or notion of phasing and are likely to be different or change between Enterprise Phases.

It is also used to represent Vision (a woolier goal).

A Vision (Statement) outlines what the organization wants to be. It concentrates on the future. It is a source of inspiration. It provides clear decision-making criteria. [Wikipedia].

There is normally only 1 statement.

A Mission Statement tells you the fundamental purpose of the organization. It concentrates on the present. It defines the customer and the critical processes. It informs you of the desired level of performance. In TRAK therefore if an Enterprise is defined as having both the start and finish dates as [Today] and an Enterprise Goal is attached this is therefore the equivalent to a Mission Statement.


http://sf.net/p/trakmetamodel
http://trakmetamodel.sourceforge.net
nikitect
IEE1471: An architectural description is a model of the architecture; its purpose is to answer all identified stakeholders’ questions about all identified architecture-related concerns for the system of interest; 

The collection of architecture products that describes a system of interest.

nikitect
An architectural view. In IEEE 1471 terms a View conforms to a Viewpoint (specification).

nikitect
A normative document. It is a formal document that establishes criteria, processes, practices or defines protocols. Note it is a collection of requirements and it is applied through the a contract or other standard.

See http://en.wikipedia.org/Standard

nikitect
That which is claimed

To claim - To assert and demand recognition of

i.e. something which is asserted


"claim, v.". OED Online. June 2013. Oxford University Press. http://www.oed.com/view/Entry/33646 (accessed August 08, 2013).

"claim, n.". OED Online. June 2013. Oxford University Press. http://www.oed.com/viewdictionaryentry/Entry/33645 (accessed August 08, 2013)

nikitect
Testimony or facts tending to prove or disprove any conclusion
…
something serving as a proof.

OED http://www.oed.com/viewdictionaryentry/Entry/65368 (accessed August 08, 2013)

nikitect
A connected series of statements or reasons intended to establish a position (and, hence, to refute the opposite); a process of reasoning; argumentation

OED http://www.oed.com/view/Entry/10663 (accessed August 08, 2013)

nikitect
A binding agreement between 2 or more parties. In TRAK the parties are Organisations and the contract scope is Organisation, Project or System.

The Contract object is used as the vehicle to apply Standard(s) at specific issue.
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nikitect
An abstract type that represents all types of resources whether human, physical or software-based.

nikitect
An uncertain event that has a harmful impact or consequence.

nikitect
A weakness or susceptability.

nikitect
A (system) activity i.e. something done by a real world thing and connected with the 'doer' i.e. equipment, post, system.

This is in contrast with Operational Activity which is logical and is not specified in the context or knowledge of what is performing the activity.

Should always be expressed as an active statement with verb. Be careful not to hard-code who or what is doing it - this is understood from the relationship between Function and Resource Type. It also makes comparison/re-use with other systems difficult.

nikitect
Anything that happens, or is contemplated as happening; an incident, occurrence.

nikitect
The thing or item being exchanged or forming the interaction.

Part of the system implementation. Without any further breakdown it represents a physical  thing like 'xxx warning'. Can be broken down further into Energy, Materiel, Data.

nikitect
A data, energy or materiel flow between 2 Resource Types. It is implicit that an interaction always supports behaviour i.e. a solution Function. There should be no resource interactions that cannot be traced to function (Resource Type performs Function acts on Interaction Element carried by Resource Interaction)


Note that this involves something flowing. An assertion that a Resource Type needs another for alignment, guidance or proximity is represented as a dependency between 2 Physical Resource Types.

Examples: data exchange between systems, conversations between people or organisations.

nikitect
The action of reducing the severity, seriousness, or painfulness of something.

nikitect
Something that has the potential to cause harm; danger; peril.
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nikitect
An interest in a subject held by one or more stakeholder Human Resource.

In TRAK this is used to represent an Architectural Concern i.e. a concern related to a feature of the architecture. This is allied to IEEE1471 where generic concerns are addressed through a Viewpoint (specification). Invdividual Architectural views address specific concerns.

Concerns will also arise through the process of modelling, for example where there is a question about a boundary or where it seems either the routing or protocol are missing or interoperability is compromised. There may also be cocerns which are associated with mapping one type of element to another, for example, trying to map function to requirements.

nikitect
IEE1471: An architectural description is a model of the architecture; its purpose is to answer all identified stakeholders’ questions about all identified architecture-related concerns for the system of interest; 

The collection of architecture products that describes a system of interest.

nikitect
A viewpoint defines a set of conventions (notations, languages and model types) for constructing a certain kind of view.

nikitect
An Enterprise Architecture Framework (EA Framework) is a framework Enterprise Architecture which specifies the allowed object types and relationships and which specifies how these are presented in architecture views associated with an Enterprise Architecture.

nikitect
An individual architecture description object that is used to describe or represent an item of real-world architecture. An architecture description element can appear in an architecture description.

nikitect
IEEE 1471 refers to an Architectural Perspective as 'Sharing of architectural models also facilitates an “aspect-oriented” style of architectural description'

i.e. a grouping of related and overlapping architectural views.

nikitect
Something with architectural modelling content.

nikitect
A task which results in the delivery of one or more architecture products

nikitect
"Metamodeling" is the construction of a collection of "concepts" (things, terms, etc.) within a certain domain. A model is an abstraction of phenomena in the real world; a metamodel is yet another abstraction, highlighting properties of the model itself. A model conforms to its metamodel in the way that a computer program conforms to the grammar of the programming language in which it is written.

nikitect
A named architecture description element connected by a named relationship to a named architecture description element. i.e. subject - predicate - object - the basis of a sentence

http://sf.net/p/trakmetamodel
nikitect
An aspect of a person or organisation that enables them to fulfil a particular function.

A Job may perform many roles. For example in a company some roles will be associated with the Job and some with being a member of staff (generic roles).

A job might be Train Operator or Driver

http://trakmetamodel.svn.sourceforge.net/viewvc/trakmetamodel/trunk/?view=log
http://trakmetamodel.sourceforge.net
nikitect
A document artefact - a piece of written, printed, or electronic matter that provides information or evidence or that serves as an official record.

Typically used to provide a reference to a document used in the construction of the architecture description.

Ref: http://dublincore.org/documents/usageguide/elements.shtml

nikitect
An architectural view. In IEEE 1471 terms a View conforms to a Viewpoint (specification).
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nikitect
An activity which is specified in context of the resource (human or machine) that performs it.

nikitect
An item of software. Usually hosted on a Physical (thing). Can have component parts.

nikitect
A physical thing. 

Can represent an equipment (which can host Software), a building or civil item, train etc. 

Note that there is a difference between a HQ - the building and a HQ as an Organisational Resource (which is housed in the building).

Note: There is a need to represent dependencies, particularly physical ones. 

nikitect
A  position of employment - usually but not always paid.

nikitect
An aspect of a person or organisation that enables them to fulfil a particular function.

A Job may perform many roles. For example in a company some roles will be associated with the Job and some with being a member of staff (generic roles).

A job might be Train Operator or Driver

nikitect
Organisation - a type of organisation.


nikitect
A System is something that has emergent often complex behaviour. It is always classically more than the sum of its parts.

Unpopulated it can be used as a high level representation of a system. When detail is added in terms of how the system is configured with physical things, software and people it tends to represent system solutions and (populated) appears in the Functional and Physical views. As such it is useful as it can be used when not much implementation information is known and later fleshed out with the component resources.


nikitect
Something that has possible safety-related attributes

nikitect
Human organisational assets. 

nikitect
A System is something that has emergent often complex behaviour. It is always classically more than the sum of its parts.

Unpopulated it can be used as a high level representation of a system. When detail is added in terms of how the system is configured with physical things, software and people it tends to represent system solutions and (populated) appears in the Functional and Physical views. As such it is useful as it can be used when not much implementation information is known and later fleshed out with the component resources.
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nikitect
A named architecture description element connected by a named relationship to a named architecture description element. i.e. subject - predicate - object - the basis of a sentence

http://trakmetamodel.svn.sourceforge.net/viewvc/trakmetamodel/trunk/?view=log
http://trakmetamodel.sourceforge.net

TRAKO00002
10 Apr 2020
Uncontrolled When Printed
Master at https://sf.net/p/trakmetamodel

4 TRAK METAMODEL ELEMENTS

4.1 Introduction

1959.42010:2007 states:'An organisation desiring to produce an architecture framework for a par-

ticular domain can do so by specifying a set of viewpoints and making the selection of those view -
points normative for any AD claiming conformance to the domain-specific architectural frame-
work!

In other words TRAK, as an architecture framework, has to specify a set of viewpoints. These in turn use
architecture tuples from the TRAK metamodel.

The overall requirements for conformance and non-conformance with TRAK are defined in Section 6,
Conformance with TRAK; in the TRAK Enterprise Architecture Framework document.

Any AD that wishes to claim conformance to TRAK shall conform to the TRAK metamodel.

The AD can state the version of TRAK to which it conforms by date (see configuration). Alternatively, if no
date is stated it will be deemed by default to comply with the latest version of TRAK.
4.2  Metamodel Element Identification

Other architecture frameworks such as MODAF and DODAF may have similarly-named metamodel ele-

ments .Where there is a risk of confusion or a need to disambiguate a TRAK:: namespace must be used.

For example TRAK::System does not, correspond to MODAF:System.

4.3  Metamodel Element Implementation

The means of implementing the logical metamodel element definitions is defined in a separate document -
TRAK. Implementation. Architecture Description. Elements [Ref. 14] . This includes the names, enumerated list

values and applicable standards.
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4.4 Element Definitions

The TRAK metamodel provides the elements defined in the following table. For each element there is a
definition of what it represents in the real world architecture and the attributes of the element.

Where it helps additional tests to test for or against the element are provided i.e. how do we know when

Page 35



TRAKO00002
10 Apr 2020
Uncontrolled When Printed

Master at https://sf.net/p/trakmetamodel

44,1 Attributes
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AD exchange ele-

The unique identifier for the architectural

Used to identify the element. Typic-

Architecture Description

30, Sept, 201 | . element belonging to the AD element ally where a tool is used this will be
ment owning 1D . o o Element
owning organisation. a GUID (globally unique identifier).
The name of the owning organisation of
AD exchange ele- he archi | descrintion el Architecture Description
30, Sept, 201 | ment owning or- the architectural description element.
e o Element
ganisation
The name of the architectural description
AD exchange ele- | ' the recio . Architecture Description
30, Sept, 201 | ment recipient ele- element in the recipient organisation
e Element
ment name
The unique identifier for the architectural
AD exchange ele- description element belonging to the or- Architecture Description
30, Sept, 201 | . _— - .
ment recipient ID ganisation receiving the architectural de- Flement
scription element.
The name of the organisation receiving
AD exchange ele- , - Architecture Description
30. Sept. 201 | ment recipient or- the architectural description element.
' OePh e Element
ganisation
AD exchange ele- A URL that provides information on the ar- Architecture Description
30, Sept, 201 | chitectural description element Element

ment reference
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URL

The approval authority for the architec-

Typically an individual, a role or an

i Architecture Description
|5, Feb, 2010 approval authority ture description. organisation or a combination. G P
The names(s) of the architect(s) who pro-
|5, Feb, 2010 architect duced the architecture description i.e. the Architecture Description
authors.
Unique identifier assigned to evidence ar-
dentifi chitecture description element. Note this A "
reumen
23,July, 2015 argument identifier is different from the artefact / document | | 7 SHINEI
from which the evidence is taken.
The assessment text / narrative. disproves
QPRPROsES
05, Sept, 2015 assessment
Rroves
supports
The conclusion / result of the assessment. disproves
20] | QPR3
05, Sept, 2015 assessment result Allowed values = 'Unknown', 'Accepted’, proves
'Rejected’, N/A SUpRQrts

Page 38


https://sf.net/p/trakmetamodel

TRAK00002

10 Apr 2020
Uncontrolled When Printed
Master at https://sf.net/p/trakmetamodel
Date Modified Property Notes Use / Application Applies To

Default value = 'Unknown'

Any assumptions made, any constraints or
limitations that apply to the analysis or the

This should make reference to the
MV-02 Architecture Description

i Architecture Descripti
05, Sept, 2015 assumptions task for which the architecture description | Design Record View(s) created dur- e
is produced. ing the task.
23, July, 2015 claim identifier A unique identifier for a claim. Claim
The date at which the Concern was
15, Feb, 2010 closed date Gongem
closed
23,Ju|>/, 2015 closure action The action taken to close the Concern. Concern
Degree of level of conformance or com-
pliance claimed against a Contract, Re-
quirement or Standard.
10, Apr, 2020 compliance level Claim

claimed

Allowed values = 'Unknown', 'Partial’,

"Full', 'N/A",'None’
Default = 'N/A'
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compliance level

Indicates the level of compliance needed
against the stated requirement.

Allowed values are: 'Unknown';'Desirable
- Freedom' - a freedom, usually indicated

N/A" would be used for a heading
or informative text / note.

07,5ept, 2015 required by 'may'; 'Desirable - Obligation' - an ob- Requirement
ligation or intent (but not mandatory) -
usually indicated by 'will' ; '"Mandatory' -
has to be met.
Default value = 'Unknown'
23, July, 2015 concern identifier Unique identifier for the Concern. Used to identify the Concern. Concern
The scope or type of Concern. Used to identify whether the Con-
cern applies to the architecture be-
Allowed values = 'Architecture’, 'Archi- ing described, the description of the
|5, Feb, 2010 concern scope tecture Description', 'Architecture Frame- | architecture, the architecture frame- sencem
work', "Task', 'Not Specified' work used or the task requiring this.
Default value='Not Specified'
The status of the Concern. Provides means to filter and sort
|5 Feb, 2010 concern status Concern

concerns.

Page 40


https://sf.net/p/trakmetamodel

TRAK00002

10 Apr 2020
Uncontrolled When Printed
Master at https://sf.net/p/trakmetamodel
Date Modified Property Notes Use / Application Applies To

Allowed values 'Open’, 'Closed’, 'Not
Specified".
Default value = 'Open'

concerns ad-

The (stakeholder) concerns addressed by

Management of TRAK. Not used in

02, Jan, 2012 dressed the viewpoint. TRAK views. Architecture Viewpoint
Rules that apply to AD elements in order | Management of TRAK. Not used in
02, Jan, 2012 consistency rules to keep the Architecture Description con- | TRAK views. Architecture Viewpoint
sistent.
Any restrictions, limitations or exclusions
that apply to the analysis or the task for _ o
05, Sept, 2015 constraints SappyTe T / o Architecture Description
which the architecture description is pro-
duced.
Date on which AD element created Architecture Description
05, Sept, 2015 date created
Element
) Date on which AD element modified Architecture Description
05, Sept, 2015 date modified |
..... ement
Dublin Core Metadata Initiative: An entity | Used to identify any contributors.
30, Sept, 201 | DCMI contributor | responsible for making contributions to Document
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the content of the resource. Examples of
a Contributor include a person, an organ-
ization or a service. Part of the simple
Dublin core metadata element set -
http://dublincore.org/documents/us-
ageguide/elements.shtml

30, Sept, 201 |

DCMI creator

Description: Dublin Core Metadata Initiat-
ive. An entity primarily responsible for
making the content of the resource. Ex-
amples of a Creator include a person, an
organization, or a service. Part of the
simple Dublin core metadata element set

http://dublincore.org/documents/usagesu

de/elements.shtml

Used to identify the author.

Document

30, Sept, 201 |

DCMI format

Dublin Core Metadata Initiative. The phys-
ical or digital manifestation of the re-
source. Typically, Format may include the
media-type or dimensions of the re-
source. Examples of dimensions include

Format may be used to determine
the software, hardware or other
equipment needed to display or op-
erate the resource. Recommended
best practice is to select a value

Document
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size and duration.

from a controlled vocabulary (for
example, the list of Internet Media
Types [http://www.iana.org/ assign-
ments/media-types/] defining com-
puter media formats).

30, Sept, 201 |

DCMI identifier

Dublin Core Metadata Initiative: 'An un-
ambiguous reference to the resource
within a given context. Recommended
best practice is to identify the resource by
means of a string or number conforming
to a formal identification system. Examples
of formal identification systems include
the Uniform Resource Identifier (URI) (in-
cluding the Uniform Resource Locator
(URL), the Digital Object Identifier (DOI)
and the International Standard Book
Number (ISBN)." document identifier -
whether number of string. Part of the
simple Dublin core metadata element set
- http://dublincore.org/documents/us-

Document
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ageguide/elements.shtml

30, Sept, 201 |

DCMI language

Dublin Core Metadata Initiative. A lan-
guage of the intellectual content of the re-
source. Part of the simple Dublin core
metadata element set - http://dublin-
core.org/documents/usageguide/element-
s.shtml TRAK mandates the 2 letter code

as a minimum.

Recommended best practice for
the values of the Language element
is defined by RFC 3066 [RFC 4646,
http://www.ietf.org/rfc/rfc4646.txt ]
which, in conjunction with ISO 639
[ISO 639, http://www.oasis-
open.org/cover/iso639a.html ),
defines two- and three-letter
primary language tags with optional
subtags. Examples include "en" or
"eng" for English, "akk" for Akkadian,
and "en-GB" for English used in the
United Kingdom.

Document

30, Sept, 201 |

DCMI publisher

"The entity responsible for making the re-
source available. Examples of a Publisher
include a person, an organization, or a ser-
vice. Part of the simple Dublin core
metadata element set - http://dublin-
core.org/documents/usageguide/

Typically, the name of a Publisher
should be used to indicate the en-
tity. The intent of specifying this field
is to identify the entity that provides
access to the resource. If the Cre-
ator and Publisher are the same, do

Document
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not repeat the name in the Pub-
lisher area. If the nature of the re-
sponsibility is ambiguous, the re-
commended practice is to use Pub-
lisher for organizations, and Creator
for individuals. In cases of ambigu-
ous responsibility, use Contributor:'
Description: Dublin Core Metadata Initiat- | Recommended best practice is to
ive. 'A Reference to a resource from reference the resource by means of
which the present resource is derived. The | a string or number conforming to a
present resource may be derived from formal identification system. In gen-
30, Sept, 201 | DCMI source the Source resource in whole or part. eral, include in this area information | Document
about a resource that is related in-
tellectually to the described re-
source but does not fit easily into a
Relation element.'
Dublin Core Metadata Initiative. 'The Recommended best practice is to
nature or genre of the content of the re- select a value from a controlled
30, Sept, 2011 DCMI source type source. Type includes terms describing vocabulary (for example, the Dublin Rocument

general categories, functions, genres, or ag-

Core type vocabulary - http://dub-
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gregation levels for content.

INTRAK — allowed values =
'Unknown','Collection’,'Event’,'Image’,'In-
teractive Resource','Moving Image','Ser-
vice', 'Software', 'Sound', "Text'

lincore.org/documents/dcmi-type-
vocabulary/'

To describe the physical or digital
manifestation of the resource, use
the FORMAT element.

30, Sept, 201 |

DCMI subject

Description: Dublin Core Metadata Initiat-
ive. "The topic of the content of the re-
source. Typically, a Subject will be ex-
pressed as keywords or key phrases or
classification codes that describe the topic
of the resource. Recommended best
practice is to select a value from a con-
trolled vocabulary or formal classification
scheme. ' Part of the simple Dublin core
metadata element set - http://dublin-
core.org/documents/usageguide/

Document

30, Sept, 201 |

DCMI title

Description: Dublin Core Metadata Initiat-
ive.' Typically, a Title will be a name by
which the resource is formally known. "'

Document
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Part of the simple Dublin core metadata
element set - http://dublincore.org/docu-
ments/usageguide/.
The nature or genre of the content of the | Recommended best practice is to
resource. Type includes terms describing select a value from a controlled
general categories, functions, genres, or ag- | vocabulary (for example, the Dublin
gregation levels for content. Core type vocabulary - http://dub-
30, Sept, 201 | DCMI type i : DRocument
incore.org/documents/dcmi-type-
vocabulary/ To describe the physical
or digital manifestation of the re-
source, use the FORMAT element.
Any decisions made during the architec- . L
05, Sept, 2015 decisions Architecture Description
’ ' ture task.
Type or descriptor for the dependency.
20,Aug, 201 | dependency type Allowed values = 'Unknown', '‘Proximity", physically depends on
‘Alignment’
Default = 'Unknown'
08, Apr, 201 | description A description of the architecture element Architecture Description
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being represented by the architecture de-
scription element.

The name of the creator of the AD ele-

Architecture Description

05, Sept, 2015 element author et Element
Type of element.
Allowed values: 'Unknown', 'Data’ , 'En-
24,Dec, 2016 element type ergy', 'Resource' Interaction Element
Default value = 'Unknown'
The Uniform Resource Identifier for the This provides the means to address
architectural element itself (i.e. not a ref- the individual element. URIs are to
erence). conform to RFC 3986. Uniform Re- | Architecture Description
03,Feb, 2011 element UR source Identifier (URD): Generic Syn- | Element
tax. Jan 2005. http://tools.ietf.org/
html/rfc3986
|dentification of the statements that identi- | Typically this is a specific fragment of
fies the artefact as the evidence (support- | a document artefact (including any ,
05, Sept, 2015 evidence definition Evidence

ing the argument(s) and claim(s) identi-
fied.)

type of media) rather than a whole
document.

Page 48


https://sf.net/p/trakmetamodel

TRAK00002

10 Apr 2020
Uncontrolled When Printed
Master at https://sf.net/p/trakmetamodel
Date Modified Property Notes Use / Application Applies To

Unique identifier assigned to evidence ar-

. . . Evid
23,]uly, 2015 evidence identifier chitecture description element. Lvigence
Type of element,
Allowed values: 'Unknown', 'Data’ , 'En-
24, Dec, 2016 exchange type . \ Item Exchange
ergy', 'Resource .
Resource Interaction
Default value = 'Unknown'
The end date or date of completion. Architecture Task
, Contract
|5 Feb,2010 finish date . .
Enterprise
Project Activity
. The area that the element occupies. Geo-referenced element on a map
02, July, 2016 geographic extent
(to scale)
05, Sept, 2015 identifier Unique identifier for the Resource. Resqurce
) ) A measure of the impact on something. Quantitative erauattative means of | Event
10, Apr, 2020 Impact severity Numeric. ranking the effect of an event. Risk
Label indicating ranking of the impact on Qualitative means of ranking the Event
i i ven
10, Apr, 2020 |mp:%ct severity something. impact of an event. Allows filtering T
ranking Risk

Allowed values :‘Not Set’, ‘Low’, 'Medium’,

and selection before numeric values
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‘High'

available.

The organisation responsible for the

20, Dec, 2014 interface authority definition / management of the interface. Port. Gonnection
15, Feb, 2010 issue Issue identifier Document
A date associated with the issue of the re- | Typically, Date will be associated
source. with the creation or availability of
the resource. Recommended best
practice for encoding the date value
is defined in a profile of ISO 8601
[Date and Time Formats, W3C
Note, http://www.w3.0org/TR/
|5, Feb, 2010 issue date NOTE- datetime and follows the Document

YYYY-MM-DD format.
If month or day not known use ‘01"
e.g. unknown date in 2010 would

be 2010-01-01

format
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The name of the organisation that issues Allows the issuing organisation to Architecture Description
the document. be recorded separately from the Architecture View
issui isa- ublishing organisation. Contract
24Y Decy 2016 I‘SSUIng organisa p g organisaton. | Lontract
tion Rocument
Evidence
tandard
) Unique identifier for the ftem Exchange
20 Aug 201 | item exchange ltem.Exchange
identifier
Type of ltem .
) Allowed values: 'Unknown', 'Data’ , 'En-
24, Dec, 2016 item type - \ Item
ergy', 'Resource
Default value = 'Unknown'
) The name of the person who holds the Organisation chart.
15 Apr, 2010 job holder name job Job
The probability that the event takes place. | Means to apply a quantitative or
12 Dec. 201 likelihood qualitative ranking to an event or Event
eC > Ikelinoo risk based on how likely the eventis | Risk

to occur.
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The location of the Resource (latitude, Formatted in accordance with RFC
longitude, altitude). 5870 http://tools.ietf.org/html/
30.5 20 | ] rfc5870 - lattitude (decimal de- R
esource
 Sept, 201 | ocation grees), longitude (decimal degrees)[, | T
aftitude (metres)] Altitude is op-
tional
) A means of specifying a location code
|5 Feb, 2010 location code . Resource
string e.g. post code
02, Jan, 2012 location label A text fabel for the location Resource
The Architecture Description Tuples that Management of TRAK. Not used in
30, Sept, 201 | mandatory tuples are required for a well-formed Architec- TRAK views. Architecture Viewpoint
ture View.
. The name / identifier of the architecture Management of TRAK. Not used in
master architec- . . .
30, Sept, 2011 ture view view that first declares an AD element. TRAK views. Architecture Viewpoint
Name of the architecture description ele- Architecture Description
08, Apr, 201 | name
ment Element
20,Aug, 201 | need identifier Unique identifier for the Need Need
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Type of Need.
|5, Feb, 2010 need type Allowed values: 'Unknown', 'Data’ , 'En- Need
ergy', 'Resource’'
Default value = 'Unknown'
) Position of Resource in network e.g. se-
23,July, 2015 network location Resource
quence or topology
The date at which the Concern was
|5, Feb, 2010 opened date . Concern
opened (raised)
The Architecture Description Tuples that Management of TRAK. Not used in
30, Sept, 201 | optional tuples may be added to an Architecture View to TRAK views. Architecture Viewpoint
provide context or clarity.
15 Feb, 2010 part |dentifier for a part of a Standard e.g I[EC 61508 — 4 (Part 4) Standard
A party to the contract. In a written contract the organisa-
tion would be a signatory to the
I5, Feb,2010 party to contract contract. In a verbal contract it Contract

would represent the organisations
(individuals of) who formed the
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verbal agreement.

perspective de-

Description of the Architecture Perspect-

Management of TRAK. Not used in

|5, Feb, 2010 scription ive. TRAK views. Architecture Perspective
. . Unique identifier for Architecture Per- Management of TRAK. Not used in
denti- . .
5,Sept, 2015 g:rr:spectlve ident spective. TRAK views. Architecture Perspective
Short title for the Architecture Perspect- Management of TRAK. Not used in , ,
I5, Feb, 2010 perspective title . . Architecture Perspective
ive. TRAK views.
A codeword is another mechanism to
q q limit distribution - only those with the Architecture Description
02, Jan, 2012 pm codewor need to know and the codeword have ac- Element
cess to the element
Commercial privacy marking. Typical Values: COMMERCIAL IN
al CONFIDENCE, COMMERCIAL IN | Architecture Description
02, Jan, 2012 pm commercia SECRET, IN STRICT CONFIDENCE | Element
Defautt: NONE
A qualifier used with the protective mark- | Typical Values: NONE, BUDGET, ' o
02, jan, 2012 om descriptor ing to denote the type of information, COMMERCIAL , IN CONFID- Architecture Description

sensitivity or need to protect e.g. Personal.

ENCE, INVESTIGATION, MAN-

Element
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Commercial. i.e. combination might be AGEMENT, MEDICAL, PERSONAL,
PROTECT - PERSONAL. PERSONAL DATA, POLICY &
STRATEGY
Default: NONE
An enumerated list - used to indicate the | Typical values:'NOT PROTECT-
severity or impact of the loss of the item IVELY MARKED', 'PROTECT", 'RE-
so marked. STRICTED', "CONFIDENTIAL', Architecture Describtion
OZ,Jan, 2012 pm marking 'SECRET", "TOP SECRET" and may Element
be further qualified through owner- | =7
ship, nationality caveat, descriptor
and codeword.
The owner of the protective marking who | It is used in conjunction with the
has the authority to sanction release or protective marking, usually as the . L
) , , , Architecture Description
02,)an, 2012 pm marking owner lower the protective marking classification. | prefix e.g. NHS PROTECT TFL Flement
CONFIDENTIAL, or as a national |
authority - UK RESTRICTED.
A restriction of the audience who can see | This is not the same as the protect-
. the element by nationality e.g. UK EYES ive marking owner i.e. UK PRO- Architecture Description
02, Jan, 2012 pm national caveat Element

ONLY would restrict the potential audi-

TECT does not restrict the audi-

Page 55



https://sf.net/p/trakmetamodel

TRAK00002

10 Apr 2020
Uncontrolled When Printed
Master at https://sf.net/p/trakmetamodel
Date Modified Property Notes Use / Application Applies To

ence to UK nationals.

ence and therefore the combination
would be for example UK EYES
ONLY, UK PROTECT

port connection

Unique identifier for the Port Connection.

24 Dec 2016 | . Port Connection
identifier
20, Aug, 201 | port identifier Unique identifier for the Port. Port
Priority attached to the Concern.
15 Feb, 2010 priority Allowed values: 'High'; 'Medium’; 'Low’; Concern
'Not Specified'
Default value = 'Not Specified'
The purpose for which the architecture
description is produced.This should refer- Architecture Description
|5, Feb, 2010 purpose ence the task stakeholder(s) and con- .
cerns.
. .«n_ | The organisation that raised the Concern
|5, Feb, 2010 raised by organisa Congern

tion
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A reasoned exposition of principles; an Can be used to justify a relationship
23 Mav. 2015 onal explanation or statement of reasons; or an element or its decomposition. | Architecture Description
13y, rationale (also) an (attempted) justification for Element
something. [OED]
Any recommendations that result from
|5, Feb, 2010 recommendations the architecture task and consequent ana- Architecture Description
lysis.
. . The unique identifier for the atomic re-
requirement iden- :
; The organisation that owns the require-
requirement -
08,Apr, 201 | owner ment. Reguirement
. The paragraph number of the require-
requirement para- -
|5, Feb, 2010 gr:lph P ment. g 324 Requirement
The priority attached to the requirement.
5, Sept, 2015 .r'equirement prior- Allowed values = 'High', ‘Medium’, 'Low", Reguirement

ity

'‘Not Specified'
Default value = 'Not Specified'
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I5, Feb, 2010

requirement scope

The scope of the thing to which the re-
quirement applies.

Allowed values: 'Enabling' - the thing that
produces the product, 'Product’ - the
product or system itself , 'Unknown'
Default value = 'Unknown'

I5, Feb, 2010

requirement text

The requirement text

I5, Feb, 2010

requirement title

Brief title for the requirement.

08,Apr, 201 |

requirement type

The type of requirement. For example a
contract will contain requirements that
are 'commercial' and possibly also 'legal'
ones or unknown.

Allowed values: 'Commercial', 'Legal’,
"Technical', 'Unknown'
Default value = 'Unknown'
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resource interac-

Unique identifier for the Resource Inter-

i Resource Interaction
20, Aug, 2011 tion identifier action.
An indicator of the degree of risk reduc-
tion required for a resource or function
) ) performed by a resource.
|5, Feb, 2010 Isafe;:y Integrity Safety Monitored Element
eve Allowed values: Unknown, 1,2,3,4,Not Ap-
plicable
Default value = 'Unknown'
) ] Position in sequence of requirement state- | Used to list requirement statements ,
23,May, 2015 sequence identifier : : Reguirement
ments. in required sequence.
Th t ter of the thi
I5, Feb, 2010 sponsor © Promoewer of sipporter ot the ting Architecture Task
' ’ represented by the element.
A , rol isation that h .
S ) kehold , tperstoIn ZE etir (JJE;ganlsa on i clett)s o Architecture Task
interest in the the thing represente
30, Sept, 2011 stakeholders g rep ’ Architecture Viewpoint
the element.
Starting date Architecture Task
|5, Feb, 2010 start date Gontract
Enterprise

Page 59



https://sf.net/p/trakmetamodel

TRAK00002

10 Apr 2020
Uncontrolled When Printed
Master at https://sf.net/p/trakmetamodel
Date Modified Property Notes Use / Application Applies To
Project Activity
The date on which the related architec- disproves
o ture description element was submitted QPROses
23,May, 2015 submission date f
or assessment. proves
SUPPOrts
A summary of the findings made during This should make reference to
the architecture description task. TRAK Management Perspective
views such as the MV-02 Architec-
|5, Feb, 2010 summary of find- ture Description Design Record Architecture Description

INgs View which will describe the scope

and list Concerns found and/or ac-
tioned.

An inscription placed on or over an ob-
ject, giving its name or describing it; a le-
Ol,Dec, 2017 title gend; Goncem
httpi//www.oed.com/view/Entry/202602

[OED, Accessed 30" Nov 2017]

|dentifies the tools and methods used in

. . Architecture Description
|5, Feb, 2010 tools used the construction of the architecture de- R
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scription and analysis of it.
05 2015 le identifi A unique identifier for an Architecture Management of TRAK. Not used in | Architecture Description
, ept, tuple identifier Description Tuple. TRAK views. Tuple
The URL of the actual document being
30, Sept, 201 | url . Document
represented by this element.
view element iden- Unique identifier for the architecture view | Used if the element is a shortcut / Achitecture Vi
05, Sept, 2015 tifier represented (if this is a separate element) | alias to the architecture view. LENIECRALE XIS
The identifier - text or number short-
|5, Feb, 2010 view identifier code - for the architecture view e.g. CV- Architecture View
0l
] ) The title of the architecture view e.g. , ,
|5 Feb, 2010 view title . . Architecture View
Solution Function
. . . Description of the Architecture Viewpoint. | Management of TRAK. Not used in
viewpoint descrip- - - -
24 Dec 2016 tion P P TRAK views. Architecture Viewpoint
. S . Unique identifier for the Architecture Management of TRAK. Not used in
t identi- q & . o
05, Sep, 2015 f\{leerwpom identl Viewpoint. TRAK views. Architecture Viewpoint
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Title of the Architecture Viewpoint.

Management of TRAK. Not used in

I5, Feb, 2010 viewpoint title TRAK views. Architecture Viewpaint
The set of views that form the architec- . .
|5, Feb, 2010 views . Architecture Description
b ture description
The Architecture Views that must first be Management of TRAK. Not used in
) created to declare the AD element(s) TRAK views. Architecture Vi it
30, Sept, 201 views needed needed for the Architecture View that re- SHRECILE LSNPS
sponds to this Architecture Viewpoint.
Minimum acceptable content for an Archi- | Management of TRAK. Not used in
05, Sep, 2015 well formedness tecture View in terms of Architecture De- | TRAK views. Architecture Viewpoint
scription Tuples.
The date at which the document is with-
24 Dec 2016 withdrawal date Standard

drawn and is then no longer in effect.

Table 4.1: TRAK Metamodel Element Attributes
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44.2 Inheritance
The TRAK metamodel elements outlined in the Figures in section 3 TRAK Metamodel and defined in Table 4.3 TRAK Metamodel Element Types - Blocks and
Table 4.4 TRAK Metamodel Element Types - Connectors use inheritance where there are groups of elements that share attributes. Inheritance is indicated by a‘+'in
the Attributes column of Table 4.3 and Table 44 e.g.

Architecture View ....."+Architecture Product’ - indicates that the Architecture View element inherits from the Architecture Product element. Where an element
has ‘(abstract)’ this indicates that it can't appear in a TRAK architecture description (and is not therefore an Architecture Description Element) but is used as a
means to inherit attributes and relationships.

If the parent element participates in a relationship or tuple then the child element inherits this set of relationships and participates in these as well. e.g

Vulnerability inherits from Architecture Description Element and therefore ‘Requirement governs Architecture Description Element’ means that ‘Requirement
governs Yulnerability'.

Evidence inherits from Document and therefore ‘Document issued by Organisation’ means that ‘Evidence /ssued by Organisation’.

Inheritance therefore provides a compact way to describe and present the TRAK Metamodel.

Parent Element Child Elements

. . — ijsa— Block Elements
Architecture Description Element ISa

Architecture Description, Architecture Task, Architecture View, Areument, Capability, Claim, Competence,

Concept Activity, Concern, Contract, Document, Enterprise, Enterprise Goal, Event, Evidence, Function,
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Parent Element

Child Elements

. —isa— i ipti i i i iew, Archi i i
Architecture Product (abstract) isa Architecture Description, Architecture Perspective, Architecture View, Architecture Viewpoint
—isa— Architecture Description, Architecture View, , Contract, Evidence, Standard
Document
“— i —_ i
Ever is a Risk
—isa— Job, Organisation, Role

Human Resource (abstract)
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Parent Element Child Elements
R —isa— Human. Resource, Physical, Software, System
RESQUICE
Safety-Monitored Element Clsa— Punction, Resource
Table 4.2: Metamodel Elements from which Others Inherit
443 Blocks
Date | Element Type | Perspective Definition Attributes Tests For | Tests Against Comment
Modified Name
12, Dec, Accident See Event
2015
5, Sept, Architecture Management |[EEE 1471:An architec- | + Architecture. The purists will not like it
15 Description tural description is a Description Element (self-references / infinite re-
model of the architec- | + Architecture Product cursion) but it provides a
ture; its purpose is to + Document useful means for describing
answer all identified * approval authority the scope/results for an ar-
stakeholders’ questions | ¢ architect chitectural task using the
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Modified Name
about all identified ar- | ¢ assumptions MV-02 Architecture Design
chitecture-related con- | * constraints Record.
cerns for the system of | * purpose
interest; * recommendations
* decisions
The collection of archi- | * summary of findings
tecture products that | ¢ tools used
describes a system of | ¢ views
interest.
02, Oct, Architecture Management An individual architec- | ® name The parent of all TRAK
|7 Description ture description object | ¢ description element types used in ADs.
Element that is used to de- * element URI The intent of the attrib-

scribe or represent an
item of real-world ar-
chitecture. An architec-
ture description ele-
ment can appear in an
architecture descrip-
tion.

AD exchange ele-
ment owning 1D
AD exchange ele-
ment owning organ-
isation

AD exchange ele-
ment recipient ele-

utes is to capture identific-
ation and ownership to al-
low bi-directional exchange
of ADs between 2 organ-
isations.
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Date Element Type | Perspective Definition Attributes Tests For | Tests Against Comment
Modified Name

Protect/Restricted/
Confidential/Secret/
Top Secret

* pm marking owner
(organisation)

* pm commercial e.g.
(None / Commercial
in Confidence / Com-
mercial In Secret / In
Strict Confidence)

* pm national caveat

* rationale

* element author

* date created

* date modified

18, Jan, Architecture De- Management A named architecture | ¢ tuple identifier Smallest unit of architec-

I scription Tuple description element ture description in TRAK
connected by a named Basis for natural language
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Date Element Type | Perspective Definition Attributes Tests For | Tests Against Comment
Modified Name

relationship to a and machine understand-
named architecture able such as RDF.
description element. Element itself doesn't ap-
i.e. subject - predicate - pear in TRAK views — only
object - the basis of a the Architecture
sentence Description. Elements that

form a tuple.

23, July,
|5

Management ISO/IEC/IEEE 42010 Not used in TRAK views
‘conventions, principles

Architecture

Framework
and practices for the

description of architec-
tures established
within a specific do-
main of application
and/or community of
stakeholders.'

|7, Feb,
10

Management "Metamodeling” is the Not used in TRAK views
construction of a col-

Architecture
Metamodel
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Modified Name
|5, Feb, Architecture Management IEEE 1471 refersto an | + Architecture Product Not used in TRAK views
10 Perspective Architectural Perspect- | * perspective descrip-

ive as 'Sharing of archi- | tion

tectural models also * perspective title

facilitates an “aspect- * perspective identifier

oriented” style of ar-

chitectural description’

i.e.a grouping of re-

lated and overlapping

architectural views.
23, July, Architecture Management A work product / Architecture Product is not
15 artefact with architec-

Product

tural modelling con-
tent.

used in any of the TRAK
views and does not appear
in any Architecture De-
scription. It is part of the
background definition of
TRAK
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Modified Name
Architecture Product does
not therefore have a Mas-
ter Architecture View
5, Sept, Architecture Management A task which results in | + Architecture Used on the MV-02 to de-
'l Task the delivery of one or | Description Element scribe the task for which
more architecture * finish date the AD is produced - and
products * start date to plan / organise the use/
* sponsor development of the mod-
* stakeholders els.
5, Dec, Architecture Management ISO/IEC/IEEE 42010: A Used in the MV-02 Archi-
|6 View representation of a + Architecture Product tecture Design record.
whole system from the | + Document
perspective of a re- * view identifier
lated set of concerns * view element identi-
fier
* view title
10, Apr, Architecture Management A viewpoint defines a + Architecture Product Not used in TRAK views
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20 Viewpoint set of conventions
(notations, languages * stakeholder(s)
and model types) for | * concerns addressed
constructing a certain | * mandatory tuples
kind of view. * optional tuples
* well formedness
* consistency rules
* views needed
* master architecture
view
* viewpoint description
* viewpoint title
* viewpoint identifier
23, July, Argument Management A connected series of | + Architecture *OED
15 statements or reasons | Description Element http:.//www.oed.com/view/Ent

intended to establish a
position (and, hence,
to refute the oppos-
ite); a process of reas-

* argument identifier

08, 2013)
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Modified Name
oning; argumentation
27, Jan, Capability Enterprise The ability to under- + Architecture makes sense includes tech- | » keep short
Il take a particular kind Description Element when used nology * use active (doing) voice
of action or the extent with includes a * should be able to be re-
of someone's or ‘Enterprise ‘thing’ used easily across ADs /
something's ability. requires ... models
easy to re-
use
10, Apr Claim Management That which is claimed. + Architecture * "claim, v.". OED Online.
20 To claim -To assert Description. Element June 201 3. Oxford Uni-

and demand recogni-
tion of i.e. something
which is asserted.

* claim identifier
* compliance level

claimed(Unknown,
Partial, Full, N/A,
None)

versity Press.
http://www.oed.com/vie

August 08,201 3).

* "claim, n.". OED Online.
June 201 3. Oxford Uni-
versity Press.
http://www.oed.com/vie

wdictionaryentry/Entry/3

Page 74


http://www.oed.com/viewdictionaryentry/Entry/33645
http://www.oed.com/viewdictionaryentry/Entry/33645
http://www.oed.com/view/Entry/33646
http://www.oed.com/view/Entry/33646
https://sf.net/p/trakmetamodel

TRAK00002

10 Apr 2020
Uncontrolled When Printed
Master at hittps:/sf.net/p/trakmetamodel
Date Element Type | Perspective Definition Attributes Tests For | Tests Against Comment
Modified Name
3645 (accessed August
08,2013)
27, Jan, Competence Solution The scope of know- + Architecture * important for human
'l ledge or ability. Description Element factors or human re-
sources analysis
27, Jan, Concept Activ- Concept A high level logical + Architecture logical contains solu- if Node is too like a real
'l ity activity or process Description Element tion or tech- thing then Concept Activity
which is independent nology in is likely to be indistinguish-
of how the activity is phrase able from a solution
carried out i.e. no Function associated with a
'how". resource
23, July, Concern Management An interest in a subject | + Architecture. This is allied to IEEE147 |
15 held by one or more Description Element

stakeholder Human
Resource

* concern identifier

* title (string)

* opened date (date)

* priority (High, Me-
dium, Low, Not Spe-

where generic concerns
are addressed through a
Viewpoint (specification).
Individual Architectural
views address specific con-
cerns. The type of concern
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Date
Modified

Element Type
Name

Perspective

Definition

Attributes

Tests For

Tests Against

Comment

cified)

* concern scope (Ar-
chitecture, Architec-
ture Description, Ar-
chitecture Framework,
Task, Not Specified)

* concern status
(Open, Closed, Not
Specified)

* raised by organisation
* closure action (text)
* closed date (date)

identified in the scope at-
tribute are: Not Specified

|5, Feb,
10

Contract

Management

A written or spoken
agreement. between at
least 2 parties that is
intended to be en-
forceable by law.

+ Document

* finish date (date)

* party to contract
(organisation)

* start date (date)

Used in the MV-03 Re-
quirements & Standards
View.

5, Dec,
2016

Document

Management

A document artefact -
a piece of written,

+ Architecture

Description Element

Dublin Core Metadata
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printed, or electronic
matter that provides
information or evid-
ence or that serves as
an official record.
Dublin Core Metadata
elements are defined
at
http://dublincore.org/d
ocuments/usageguide/
elements.shtml

* DCMI contributor
* DCMI creator (string)

* DCMI identifier
(string)

* DCMI source (string)

* DCMI source type
(enumeration)

* issue (string)

* issue date (date)

* issuing organisation
(organisation)

* DCMI language
(string)

* DCMI publisher (or-
ganisation)

* DCMI subject (string)

takes values from DCMI

Language code takes values
from ISO 639. 2 letter
code e.g.'en’, fr

See
http://www.sil.org/iso639-

dcmi source = source(s)
for this document - may be
another document
httpi//dublincore.org/

documents/dces/
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Document Management * DCMI title (string) See TRAKOOOOS TRAK. Im-
(continued) * DCMI format plementation. Architecture
e url Description Elements. https://
* DCMI type (enumer- sourceforge.net/projects/
ation) trak/files/Implement
%20TRAKY/.
27, Jan, Enterprise Enterprise An organisation - often | + Architecture. * abstract * concrete
'l a collection - having Description. Element
common goals of "bot- | * finish date
tom line". Also repres- | ¢ start date
ents a period or dura-
tion within the total life
of the bigger Enter-
prise.
23, July, Enterprise Enterprise An objective or target | + Architecture. AVision (Statement) out-
15 Goal for an Enterprise Description Element lines what the organisation
(phase). i.e. it has an wants to be. It concen-
associated period or trates on the future. It is a
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notion of phasing and source of inspiration. It
is likely to be different provides clear decision-
or change between making criteria. [Wikipe-

Enterprise Phases. dia].

A Mission Statement tells
you the fundamental pur-
pose of the organisation. It
concentrates on the
present. In TRAK therefore
as having both the start
and finish dates as [Today]
and an Enterprise Goal is
attached this is the equival-
ent to a Mission Statement.

05, Sept, Evidence Management Testimony or facts + Document OED http://www.oed.com/

15 tending to prove or * evidence identifier viewdictionaryentry/Entry/
disprove any conclu- * evidence definition 65368 (accessed August
sion or 08,201 3).
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something serving as a In TRAK evidence takes the
proof. form of a document arte-
fact which can therefore
include any type of media.
Evidence identification cap-
tures identifies
statement(s) that offer
proof and define artefact
as evidence.
10, Apr, Event Solution Anything that happens, | + Architecture. OED
2020 or is contemplated as Description Element http://www.oed.com/view/
(syn. Accident) happening; an incident, | * likelihood Entry/65287
occurrence. * impact severity (accessed December 12,
* impact severity rank- 2015)
ing An accident sequence is a
sequence of events.
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27, Jan, Function Solution An activity which is + Architecture * associated
'l specified in context of | Description Element with a techno-

the resource (human + Safety Monitored logy

or machine) that per- Element

forms it.
12, Dec, Hazard Solution See Threat + Avchitecture.,
2015 Description. Element
30, Sep, Human Resource Solution Human organisational + Resource e abstract
Il asset. * parent class of Qrganisation,

* not used in any TRAK view

I'l, Feb, Interaction Ele- Solution A formalised repres- + Architecture expressed as
'l ment entation of the thing Description Element tangible thing

that is exchanged * element type (Un- being passed

between Resources. known, Data, Energy, e.g. real mes-

Resource) sage, ‘stuff’

I'l, Feb, ltem Concept A high level quantity + Architecture It is important to note
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N or thing that can flow. | Description. Flement that this isn't just informa-
e item type = Un- tion - it might be a materiel
known, Data, Energy, / resource flow, energy or
Resource data
28, Jan, Job Solution A position of employ- | + Architecture. title on an sounds like a
|7 ment - usually but not | Description. Element organisation responsibility
always paid.. + Human.Resource chart
* job holder name

12, May, Metric Management A measure, + Architecture May be better as attribute

'l Description. Element of any architecture ele-
ment? As an element type
it allows taxonomies of
metrics to be prepared
and metrics to be shared.

27, Jan, Milestone Procurement event marking a signi- + Architecture

Il ficant change or stage Description Element

in development
12, Dec, Mitigation Solution The action of reducing | + Architecture.
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2015 the severity, serious- Description. Element
ness, or painfulness of
something.
23, July, Node Concept A node is a solution- + Architecture
15 agnostic/logical entity. Description Element
It can represent any-
thing providing that no
knowledge of how
things are done is im-
plied.
28, Jan, Organisation Solution An organised body of | + Architecture. concrete abstract
|7 people, associated for | Description. Element well-defined
a particular purpose. + Human Resource structure wrt
parts and
membership
28, Jan, Physical Solution A physical thing. Can + Architecture bricks & contains an Note that there is a differ-
|7 represent an equip- Description. Element mortar organisation ence between a HQ - the

ment (which can host
Software), a building or

+ Resource

building and a HQ as an
Organisational Resource
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civil item, train etc. (which is housed in the
building).
5, Sept, Port Solution A socket or opening + Architecture .
I5 (logical or physical) Description. Element
provided by a thing. * port identifier
27, Jan, Project Procurement An individual or collab- | + Architecture can it be integral part
Il orative enterprise that | Description Element given to an- of a company
is carefully planned and other organ- | i.e. Organisa-
designed to achieve a isation to tion
particular aim. manage/run? how it is re-
concrete i.e. | sourced/
not Enter- staffed Organ-
prise isation
27, Jan, Procurement An activity undertaken | + Architecture The use of Project Activity

Project Activ-
ity

within a project which
results in something
being delivered.

Description Element

finish date
start date

tecture enables the archi-

tecture to represent snap-
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shots or change in archi-
tecture with time. It en-
ables a view to show what
capability is delivered at a
point in time (& compared
with another; say, now).
27, Jan, Protocol Solution A set of rules govern- + Architecture
Il ing the exchange pro- | Description. Element
cedure between
things.
7, Sept, Requirement Management An atomic require- + Architecture. atomic takes form of | Itis NOT a requirements
|5 ment or constraint - a Description Element a document - document. It is intended to
statement of need. * requirement identifier would then represent a requirement -
* sequence identifier be either a something that might be
* requirement priority Standard or exported from a require-
* compliance level re- Contract ment management tool.

quired = Unknown,
¢ Desirable - Freedom,
Desirable - Commit-

[t can be associated with
any architecture element
inside the boxed area. This
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ment, Mandatory, N/A provides a mechanism to
* requirement para- associate requirements
graph (number e.g. with model elements
1.2.33) Desirable - Freedom e.g
* requirement owner ‘may’
(organisation) Desirable - Commitment
* requirement scope = e.g. ‘will
Unknown, Enabling, Mandatory e.g.'shall
Product
* requirement text
* requirement title
* requirement type =
Unknown, Commer-
cial, Legal, Technical
2,uly, 16 Resource Solution Part of the solution - a | + Safety Monitored Abstract

generic thing that
refers to human-re-
lated and machine-re-
lated entities.

Element
* identifier
* |ocation label

* |ocation code

Physical, Software, Human

Resource

not used in any TRAK
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* |ocation (latitude, lon- view
gitude, altitude) Label - descriptive, not ne-
* network location (se- cessarily unique
quence., topology) Code - a text location
* geographic extent identifier e.g. LOCN2345
(line, polygon) location - RFC 5870 Uni-
form Resource |dentifier
for Geographic Locations
[Ref. |3]
12, Dec, Risk Solution An uncertain event + Architecture If a Risk (event) is 100%
2015 that has a harmful im- Description Element certain to occur it is not a

pact or consequence.

+ Event

risk — it is an Event.
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28, Jan, Role Solution The duties or status + Architecture many roles If a single role occupies
|7 assumed or part Description. Element map to a most of a job-holder’s time
played by a person or | + Human Resource single job it may result in the job be-
organisation. ing redefined around the
role.
28, Jan, Safety Mon- Solution Something that has Enables Safety Integrity
17 itored Element possible safety-related | ¢ safety integrity level Level (SIL) to be captured
attributes = Unknown/ |/ 2/3/4/ if appropriate.
Not Applicable Abstract.
Applied to Resource and
to Function
not used in any TRAK
view
28, Jan, Software Solution The programs and + Architecture .
|7 other operating in- Description Element
formation used by a + Resource
computer.
05, Sept, Standard Management A normative docu- + Document takes form Used in the MV-03 Stand-
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5 ment. It is a formal * part (string) of a docu- ards View.

document that estab- | ¢ withdrawal date ment

lishes criteria, pro- (date) normative

cesses, practices or law

defines protocols. requirement

Note that although it document

is a form of Require- normative

ment it only applies plan docu-

through the application ment

of a Requirement

whether a contractual

or technical.

28, Jan, System Solution A composite structure | + Architecture. ‘has feed- consists of Can consist of purely hu-
|7 exhibiting emergent Description Element back/control | Physical ele- man elements.

behaviour. + Resource mechanism ments (with A system is stable and
via its parts no behaviour) | maintains itself this way -
that keeps it sum of func- | the constituent parts must
stable/op- tions of parts | therefore collectively
poses per- in configura- provide the mechanism to
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turbations tion i.e.no keep the system stable. If
emergent be- | an essential part of a sys-
haviour or tem is removed it destroys
properties that system (it might be-
come a different system
because the system
boundary is then different).
As ever “the whole is more
than the sum of the parts”
12, Dec, Threat Solution Something that has the | + Architecture.
2015 potential to cause Description Element
(synonym Haz- harm; danger; peril.
ard)
12, Dec, Vulnerability Solution A weakness or sus- + Architecture
2015 ceptibility. Description Element

Table 4.3: TRAK Metamodel Element Types - Blocks
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444 Connectors
Date Mod-| Element Type . o Attributes Tests For | Tests Against Comment
. Perspective Definition
ified Name
23 1w 15 - On the subiect of + Architecture.
July about anagement n the subject of Description Element
. : Not used in any TRAK
31,Jan, 18 allows Management Sanctions or permits. ;
view.
Directs attention, + Architecture
23, July, 15 addresses Management frames for particular Description Element
audience.
Logical conjunction; the | + Architecture.
and of a set of oper- Description. Element
I* Jan, 16 AND Solution ands is true if and only
if all of its operands are
true
' Bring or put into oper- | + Architecture.
ol S ppplieE Management ation or practical use. | Description Element
_ Ambition for some- + Architecture.
23, July, 15 aspires to Enterprise

thing, seeks to obtain.

Description Element
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: Potential t + Architecture
[2,Dec, |5 can lead to ex Solution oren l?d, © Uncover or Description Element
posure to make visible to. SRR ST
23 1w 15 ) M c ¢ + Architecture.
,July, carries anagement onveys or transters. Description Element
+ Architecture OED (accessed 12"
0l Jan, 16 db Solution The cause of; effects, Description. Element December 2015)
Jan, uti '
caused by brought about by http://wwwv.oed.com/view/
Entry/22148
Directs, manages, car- | + Architecture.
23, July 15 conducts Concept ries on. Description Element
+ Architecture. Note - if Physical contains
23, July, 15 ) Soluti Have or hold some- Description. Element System or Physical it con-
July, olution _ L :
4 contains thing within. tains the ‘parts’ of the Sys-
tem/Physical.
H tin bringi + Architecture. OED (accessed 12"
as a part in bringin
, ; P ging Description Element December 2015)
12,Dec, 15 | contributes to | Solution (it) about; has a part or

share in producing.

http://www.oed.com/view/
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231Uy 15 : M ¢ | Provid q + Avchitecture.
,July, delivers anagemen rovides or produces. Description Element
Rely on. If A depends |+ Architecture.
on B and B changes Description Element
23, July, 15 M t L
July, I R
changes in some way.
+ Architect OED d 24th
Drawn, obtained, des- | _ ™ . <:|ecure (accesse
Description Element December 2016)
24,Dec, 16 | derived from | Management cended, or deduced ;
; http://www.oed.com/view/
rom a source.
Entry/20614
+ Architecture . The submission / assess-
Description. Element ment is for a (particular)
Demonstrate not to * submission date Evidence disproves (partic-
05, Sept, 15 disproves Management be the specified thing | * assessment (string) ular) Claim.The same Evid-
* assessment result = ence may be used for

by evidence or argu-
ment.

Unknown / Accepted /
Rejected / N/A

other Claims — this is a
separate submission / as-
sessment.
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23 1w 15 - . Put int " + Architecture.
July, enacts anagemen ut into practice. Descrintion Element
Having the same + Architecture.
meaning or effect or Description Element
23, July, 15 i Management i ) . .
July, SRR 8 being virtually identical
to.
Act of giving and re- + Architecture.
23, July, 15 exchanges Solution ceiving (between 2 en- | Description Element
tities).
17 Dec. [5 ) Soluti To utilize for the en- + Architecture
G exploits olton tity's own ends Description Element
23, July, 15 Solut U J make visble, | . *reRIRCICE.
, July, exposes olution ncover / make visible. Descrintion Flement
19 Dec. |5 Solut Uncovered, made vis- + Architecture .
, Dec, olution _ o
exposed e ible to Description Element
, Expand in scope to (a + Architecture. Used to indicate the ex-
23,July, 15 | extends to | Solution P peto (

defined set of entities).

Description Element

tent of a role.
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. Perspective Definition
ified Name
+ Architecture. OED (accessed 24th
24 Dec. 16 for Concept Qf purpose or destina- | Description. Element December 2016) |
tion. httpi//www.oed.com/view/
Entryl/270).
23, July, 15 M .| Defines the origin of a |+ Avchitecture. Used to describe the dir-
July, from ahagemen an exchange. Description Element ection of an exchange.
23 Iulv (5 M . Constitutes a law or + Architecture
July, governs anagemen rule for. Description Element
Brought together as Not used in any TRAK
the result of deliberate view.
arrangement or com-
23, July, 15 groups related Management position - things having
some related proper-
ties or attributes in
common.
_ + Architecture.
23, July, 15 has Management Duty or obligation to.

Description Element

Page 95



http://www.oed.com/view/Entry/72761
http://www.oed.com/view/Entry/72761
http://www.oed.com/view/Entry/72761
https://sf.net/p/trakmetamodel

TRAK00002

10 Apr 2020
Uncontrolled When Printed
Master at https:/sf.net/p/trakmetamodel
Date Mod-| Element Type . - Attributes Tests For | Tests Against Comment
ified Narme Perspective Definition
23, July, 15 has part Management Id‘entiﬂes ¢ fractign o ' Archltecture
piece of something. Description Element
Something provides + Architecture
space or an environ- Description Element
23, July, 15 hosted on Solution ment for the hosted
entity. Not an ex-
change or interaction.
+ Architecture. OED (accessed 12"
, Has a (pronounced Description Element December 2015
'2,Dec 15 | impacts on solution effect gr)w ! httD://WWW.oed.c)om/view/
Entry/22038
. . + Architecture.
23, July, 15 implements Solution Put into effect Descrintion Element
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+ Architecture. Used to support the asser-
Membership of a more | Description Element tion of inheritance
general type e.g. a rose between metamodel ele-
23, July, 15 is a Management is a plant. Used to ments. Taxonomy views
identify inheritance / support the management
taxonomy. of repositories and are
outside the scope of TRAK.
" + Architecture,. OED (accessed 18" Janu-
To fasten or join (a o
, , , Description. Element ary 2018)
31, Jan, 18 is attached to | Solution thing) to another thing, _
| " http://www.oed.com/view/
or a place or position
e Entry/12699
) Put together in particu- | + Architecture.
23, July, 15 IS conflghured Solution lar form or arrange- Description Element
wit ment.
: Controlled, directed or | + Architecture.
12, Dec, I5 | is managed by Solution

to deal or cope with.

Description Element
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Belonging to or having | + Architecture.
membership of (a Description Element
group of organisations
ized for a joint
02,0ct, 17 | is member of | Management organize Ot,ﬁ aljom
purpose). Distinct
from is part of which
implies a whole/part
relationship.
231Uy 15 i p . Required for or need + Architecture.
by & sselny fer) FresEmEr for. Description Element
) ) Express or measure us- | + Architecture.
23, Juby 15 Jis quantified by | Management ing. Description Element
ST + Architecture.
23, July, 15 issued by Management Supplied/distributed by.

Description Element
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+ Architecture. The Item Exchange flows
A solution-agnostic/lo- | Description Element in the opposite direction
gical exchange of an * [tem exchange identi- to the direction of need.
23,July, 15 | Item Exchange Concept ltem (data, resource, fier
energy) between two * exchange type (Un- labelled using from/to’
entities. known, Data, Energy,
Resource)
Creates, prepares or + Architecture.
3l e makes MEREEERmE: produces. Description Element
23, uly, I5 P t | Showthe postioniof, || - SrresifE.
,July, marked by rocuremen ow the position of. Description Element
The position or time at | + Architecture.
23, July, 15 mar’ks‘ intro- Procurerment which (sgmething) is Description. Element
duction of brought into use or

started.
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ified Name
The position or time at | + Architecture.
23, July, 15 marks removal Procurerment which (something) is Description Element
of removed from use or
finished.
+ Architecture. if routing labelled using ‘has’ ...
Description. Element matters it isn't | Need ... for
* need identifier a Need A Need may be defined
23, July, 15 Need Concept A necessity or require- | o peed type (enumera- using one or more Re-

ment for (something).

tion = Unknown,
Data, Energy, Re-
source)

quirements as part of a
normative document
(Standard).
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In logic, negation, also
called logical comple-
ment, is an operation
that takes a proposi-
1™ Jan, , tion p to another pro-
2016 NI solution posit[i)on “not p", vShich
is interpreted intuitively
as being true when p is
false and false when p
is true
+ Architecture.
Description. Element
: * submission date
Dispute the truth or ,
05, Sept, 15 opposes Management * assessment (string)

validity of.

* assessment result =
Unknown / Accepted /
Rejected / N/A
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Logical (inclusive) dis-
junction, also known as
alternation; the or of a
I* Jan, 16 OR Solution set of operands is true
if and only if one or
more of its operands is
true.
23, July, 15 owns Procurement Possesses (denotes be- | AEQb.iI?.QIH.E@..
SR longing). Description Element
To carry out one's + Architecture.
23, July, 15 performs Solution function, to do one's Description Element
part; to do, act.
+ Architecture.
. Description Element
23,July, 15 | Physically de- | ¢ i A physical dependency | .~ 4ependency type =
pends on between two entities.

Unknown /Proximity/
Alignment
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+ Architecture. OED (accessed 19" Janu-
physically sup- , , Description. Element ary 2018)
31.Jan, I8 Solution To keep from falling, :
ports http://www.oed.com/view/
Entry/87682
, Takes part or engages + Architecture.
23, [ 15 plays selluten in. Description Element
+ Architecture labelled using from/to’
Description Element
Port C Asserts that a connec- | o port connection identi-
20, Dec, 14 | 7° e ONNEC= 1 Solution tion exists between Gy
ion
two ports. * interface authority =
organisation
T ; " + Architecture OED (accessed December
o present or consti-
: prese Description Element 12",2015)
12, Dec, I5 poses Solution tute (a difficulty, prob- .
| q threat) http://www.oed.com/view/
em, danger, or threa
§ Entry/14829
C befc = + Architecture
23, July, 15 precedes Management omes before (some- | T ACNIIECIULE.

thing) in time.

Description Element
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8 Il 15 v . S e + Architecture Not used in any TRAK
,Juy, presents anagemen XNIDITS Or displays. Description Element view.
+ Architecture. The submission / assess-
Asserts that the source DescriL?tién Element mgnt is for a (particulér)
. * submission date Evidence proves (particu-
element establishes a , . .
05, Sept * assessment (string) lar) Claim.The same Evid-
proves Management fact or the truth of the -
2015 biect of the relati * assessment result = ence may be used for
object of the relation-
h'J Unknown / Accepted / other Claims — this is a
ship.
P Rejected / N/A separate submission / as-
sessment.
23 1w 15 ) - . Give physical forrm ¢ + Architecture.
July, realises anagemen ive physical form to. Descrintion Element
23 Iulve (5 M o Tk + Architecture.
 July, removes anagemen aKe away Description. Element
Needs or demands for | + Architecture.
23, July, 15 requires Management

a particular purpose.

Description Element
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Effects; the product or | + Architecture.
12, Dec, 15 results in Solution consequences of Description Element
something
+ Architecture something in realms of Can be a flow of data, en-
Description. Element flows or is physics e.g. ergy or resource (Physical,
* resource interaction exchanged thermal flow Human Resource, System,
A formalised repres- identifier not part of effect of/on Software)
5,Sept, 15 Resource In- Solution entation of the thing * exchange type = Un- the specifica- | immediate en- | labelled using from/to’
' ' teraction exchanged between known, Data, Energy, tion of the vironment e.g.
Resource. Resource environment | EMC, vibra-
* interface authority = tion, climate
organisation
+ Architecture. OED (accessed 02 Oct
Description. Element 2017)
Fulfil completely or .
2,0ct, |7 satisfies Management http://www.oed.com/view/

comply with.

redirectedFrom=satisfies&
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Take place of some- + Architecture.
23, July, 15 supersedes Management thing previously in Description Element
force.
+ Architecture.
Description Element
. . * submission date
05 Seot |5 M ; Give assistance to / en- t (string)
, Sept, anagemen _ * assessment (strin
P supports & able to function or act. &
* assessment result =
Unknown / Accepted /
Rejected / N/A
Defines the destination | + Architecture Used to describe the dir-
23, July, 15 to Management or target of an ex- Description. Element ection of an exchange.
change.
, To direct, manage, + Architecture.
Al 1 to conduct =Sk carry on. Description Element
+ Architecture,
Marks th f Description. Fl T+
23, July, 15 craces to Management arks the source for escription Elemen

something.

Architecture Description

Element
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_ Cause to happen or + Architecture.
25,z 15 triggers MIEITEEEIEE exist. Description Element
23 lulve (5 b c 1o / tak + Architecture.
July, undertakes rocurement ommit to / take on. Description Element
To put into acti + Architecture
23, July, 15 uses Solution R

effect.

Description Element

Table 4.4: TRAK Metamodel Element Types - Connectors
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5 TRAK METAMODEL RELATIONSHIP RULES

The definitions of the metamodel connectors used to represent relationships that can appear in a TRAK Archi-
tecture Viewpoint and TRAK Architecture View are listed in Table 4.4.This section defines any rules that apply to
combinations of architecture tuples within the TRAK metamaodel. when producing an architecture description

There are also rules for consistency that apply to tuples within TRAK architecture viewpoints (and hence

architecture views) that are defined.in.the separate TRAK Architecture Viewpoints. document.

The following rules shall apply to any TRAK-compliant architecture description:

Precedence Rules
D Initial Tuple (Set) Follow-on Tuple/Tuple Set Justification
must occur before
TSI Resource - performs - System realises Capability Requires that folks identify the
Function - realises - Op- justification/rationale for ‘System
erational Activity - sup- realises Capability’ otherwise
ports Capability short cut will be taken and ra-
tionale never developed.
TS2 Resource - performs - Resource realises Node Requires that folks identify the
Function - realises - justification/rationale for ‘Re-
Concept Activity source realises Node' otherwise
AND short cut will be taken and ra-
Node conducts Concept tionale never developed.
Activity
TS3 Resource - from - Re- Resource exposes Port |dentification of a Resource Inter-
source Interaction - to action must occur before it is
Resource characterised. Also stated in SVp-
02 architecture viewpoint.
TS4 Node needs Node Node - from - Item Exchange - Must establish that one node
to - Node needs something from another
node before the exchange can
be characterised.
TS5 Resource Interaction Resource - performs - Function If Function identified then before
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Precedence Rules
D Initial Tuple (Set) Follow-on Tuple/Tuple Set Justification
must occur before
supports Function + Resource Interaction (from/to | defining more detail via Resource
Resource) carries Interaction Ele- | Interaction the functional justific-
ment triggers Function ation for the interaction must be
established. See MVp-03 view-
point.

TS6 Claim about Architecture | Argument supports / opposes Must frame Claim in the context
Description Element Claim of the Architecture Description

Element otherwise it isn't pos-
sible to test whether the Claim is
a valid one.

TS7 Argument supports Evidence supports / opposes Ar- | Must first frame Argument in the

Claim gument context of the Claim otherwise it
isn't possible to test whether the
Evidence supports or opposes
the Claim.

TS8 Claim about Architecture | Evidence proves/ disproves Must define Argument and Evid-
Description Element + Claim ence supporting or opposing
Argument supports/ op- Claim before closing loop and
poses Claim + Evidence asserting that Evidence proves or
supports | opposes Argu- disproves Claim.
ment

5.1

Table 5.1 - TRAK Relationship Rules

TRAK Tuple Relationship Rationale

This section provides supporting rationale for relationships or combinations of relationships within the

TRAK metamodel. It is not normative but might be useful when modelling or when taking decisions that affect

the TRAK metamodel.
Rationale
D Initial Tuple (Set) Follow-on Tuple/Tuple Set Justification

TRI

Organisation - per-

Job performs Role

This allows the role of the or-
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Rationale

D Initial Tuple (Set) Follow-on Tuple/Tuple Set Justification

forms - Role ganisation to be captured even
though the part(s) of the organ-
isation that discharge the role
are not known. A single role for
the organisation might be sub-
divided into different roles and
allocated to several jobs within
the organisation.

TR2 Project owns Mile- Project undertakes Project Allows relationship between
stone marks introduc- | Activity delivers / removes Sys- | Project and System to be estab-
tion of / marks re- tem / System necessary for Pro- | lished even if details of Project
moval of System ject Activity Activities not known.

TR3 Requirement has part | - Allows a requirement hierarchy
Requirement to be established - useful for

representing requirement docu-
ments (=TRAK:Standard)

TR4 Function precedes - Allows an activity order to be
Function / Concept established.

Activity precedes
Concept Activity

TR5 (only) System realises | - System’ is the fundamental
Capability centre of the TRAK metamodel.

TR6 | Project Activity deliv- | - Systems engineering deals with
ers / removes System types and relationships and ab-

stracts/keeps “out of the

TR7 System necessary for ) weeds". to enable structure and
Project Activity relationships to be more clearly

TR8 Milestone marks intro- | - seen. Forces thinking/architec-
duction of / removal of ture description in systems.
System

TR9 Resource Interaction - Enables justification of a Re-

supports Function

source Interaction knowing only
| other thing - the Function
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Rationale

D Initial Tuple (Set) Follow-on Tuple/Tuple Set Justification

TRIO | Resource Interaction Resource performs Function Need to assert that Resource
supports Function triggers Interaction Element + Interaction supports a Function

Resource Interaction from/to (otherwise Function or Re-

Resource carries Interaction Ele- | source Interaction may not be

ment needed or able to be imple-
mented). Enables this to be es-
tablished in a simple and direct
fashion. Once established the
detail can be described. Consist-
ent with requiring the Resource
Interaction before the Port
Connection is described.

TRIT | Physical contains Sys- System /s configured with Re- Assertion that if the System is

tem source contained then its essential
parts (Resource) are also con-
tained by the Physical. If all the
parts are not contained then it
is not the same System or pos-
sibly not a System at all.

TRI2 | Architecture Viewpoint | - Need to be able to assert rela-
is member of Architec- tionship between Viewpoint,
ture Perspective View and Architecture Descrip-

tion Element and a TRAK Per-
Architecture View s spective.
member of Architec-
ture Perspective Management of TRAK itself. Not
used in viewpoints or views.
Architecture Descrip-
tion Element is mem-
ber of Architecture
Perspective
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Rationale
D Initial Tuple (Set) Follow-on Tuple/Tuple Set Justification
TRI3 | Architecture View de- | - Need to be able to represent a

clares Architecture Master Architecture View in

Description Element which each element is first de-

clared in an Architecture De-
scription.

Management of TRAK - not
used in viewpoints or views.

Table 5.2 - TRAK Relationship Rationale

52  TRAK Metamodel Relationship Exclusions

This section lists the rationale for things that have been excluded from the TRAK metamodel by design.

Rationale

D Element Type / relationship | Justification

TEI “is a" (specialisation / gener- | Specialisation e.g."iPhone is a Smart Phone is a Mobile Phone” is
alisation) used for creating taxonomies or hierarchies and is typically used to

form library or dictionary-like structures or for organisation of re-
pository content. It could be used with any Architecture Descrip-

tion Element. These are common uses but not within the scope of
any one architecture framework.

TRAK allows taxonomy views as non-conforming products to be
included with architecture descriptions (see Conformance with

TRAK in the TRAK Enterprise Architecture Viewpoint document)
in addition to the MV-0I Architecture Description Design Record

so it makes no sense to add this to every element on the

metamodel.

Table 5.3 - TRAK Metamodel Exclusion Rationale
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6 ORIGINAL TRAK BASELINE VS MODAF 1.2

The baseline comparison is broken down into:-

e a comparison of MODAF® |.2 elements against those in TRAK at original release

« a comparison of relationships used in the simplified TRAK metamodel

6.1 Baseline - Metamodel Elements
TRAK Metamodel Status (New/ |MODAF® v |.2 Metamodel TRAK
Element Changed / Un- Element
changed) wrt
MODAF®
Architecture De- | Changed MODAF:Architecture TRAK:Architecture Description -
scription Description - ‘A specifica- | ‘IEEI471:An architectural descrip-
tion of a system of sys- tion is a model of the architecture;
tems at a technical level its purpose is to answer all identified
which also provides the stakeholders’ questions about all
business context for the identified architecture-related con-
system of systems. cerns for the system of interest;
The collection of architecture
products that describes a system of
interest.
Also adds attributes.
Architecture Ele- | New In MODAF the Architec- | TRAK:Architecture Element - ‘An
ment ture Description is individual architectural object!
defined as comprising Ar-
chitectural Product which | Adds attributes for AD/model ex-
is defined as comprising change.
architectural elements.
There is no architecture
element defined in
MODAF.
Architecture Changed MODAF:Architecture TRAK:Architecture Framework -
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TRAK Metamodel Status (New/ |MODAF® v |.2 Metamodel TRAK
Element Changed / Un- Element
changed) wrt
MODAF®
Framework Framework - ‘A set of ‘An Enterprise Architecture Frame-
connected View specifica- | work (EA Framework) is a frame-
tions which serve to work Enterprise Architecture which
define how an Enterprise | specifies the allowed object types
may be represented by an | and relationships and which specifies
Architectural Description’. | how these are presented in archi-
tecture views associated with an En-
terprise Architecture!
Architecture New MODAF:Architecture TRAK:: Architecture Metamodel -
Metamodel Framework is defined as “"Metamodeling" is the construction
comprising MODAF:View | of a collection of "concepts” (things,
but there is no terms, etc.) within a certain domain.
metamodel. A maodel is an abstraction of phe-
nomena in the real world: a
(MODAF:MetaData metamodel is yet another abstrac-
refers to the Dublin Core | tion, highlighting properties of the
metadata for the AD.) model itself. A model conforms to
its metamodel in the way that a
computer program conforms to the
grammar of the programming lan-
guage in which it is written!
Architecture Per- | New In MODAF the grouping | TRAK:Architecture Perspective -

spective

of a collection of architec-
ture views is the View-
point which isn't repres-
ented in the M3.

'[EEE 1471 refers to an Architectural
Perspective as 'Sharing of architec-
tural models also facilitates an “as-
pect-oriented” style of architectural
description'

i.e.a grouping of related and over-
lapping architectural views!
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TRAK Metamodel Status (New/ |MODAF® v |.2 Metamodel TRAK
Element Changed / Un- Element
changed) wrt
MODAF®
Architecture Changed MODAF::Architectural TRAK:Architecture Product -
Product Product - ‘A connected ‘Something with architectural mod-
and coherent set of Archi- | elling content!
tectural Elements which
conform to aView! In TRAK it refers to the AD, Archi-
tecture Viewpoints, Architecture
Views not just the elements con-
nected to aView.

Architecture Task | New TRAK:Architecture Task - ‘Some-
thing that will result in an architec-
ture description!

Central to conformance with I1SO
42010 is the premise that an AD is
produced in response to a task to
address concerns.

Architecture View | Changed MODAF equates MODAF| TRAK:Architecture View -

:View with IEEE 1471 —in | ‘1SO42010: A representation of a

MODAF however, views | whole system from the perspective

are not specified using of a related set of concerns! Each

Viewpoints (or any ele- TRAK::Architecture View is specified

ment in the M3). by its own TRAK::Architecture View-
point.

Architecture New MODAF uses viewpoints | See TRAK:Architecture View for dif-

Viewpoint to organise collections of | ference use of ‘viewpoint.

related MODAF views.
The M3 does not repres-
ent the viewpoint.
Capability Changed MODAF:Capability - ‘A TRAK:Capability - The ability to

high level specification of
the enterprise's ability’.

undertake a particular kind of action
or the extent of someone's or
something's ability!
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TRAK Metamodel Status (New/ |MODAF® v |.2 Metamodel TRAK

Element

Changed / Un-
changed) wrt
MODAF®

Element

Competence

Changed

Replaces MODAF:Actual Compet-
ence, MODAF:Competence

Concern

Unchanged

TRAK::Concern - ‘An interest in a
subject held by one or more stake-
holder Human Resource’. InTRAK
Concern is typed by model archi-
tecture, modelling style, framework,
task. This is broader than the ISO
42010 sense.

Contract

New

Used to apply standards at contract
issue.

Document

New

TRAK — allows a trace to be made
to reference or supporting docu-
ments.

Enterprise

Changed

Whole Life Enterprise and
Enterprise Phase in
MODAF. Enterprise Phase
has ‘is structural part’ of
relationship with Whole
Life Enterprise. Enterprise
Phase is therefore a tem-
poral part of the Whole
Life Enterprise.

Replaced in TRAK by a single
TRAK:Enterprise metamodel ele-
ment and a ‘has part’ relationship.
Rather than embed any notion of
time into the name it is changed to
Enterprise and attribute values used
to represent the start and finish
dates (period).

Enterprise Goal

Changed

Enterprise Goal and En-
terprise Vision

Replaced by TRAK:Enterprise Goal
since vision is a type of goal.

Function

Changed

TRAK:Function adds Safety Integrity
Level and Independent Safety Aud-
itor,

Human Resource

Changed

TRAK:Human Resource inherits
Safety Integrity Level and Independ-
ent Safety Auditor, Location

Interaction Ele-
ment

Changed

MODAF — Data Element

TRAK:Interaction Element typed by
‘Unknown, Data, Energy, Materiel
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TRAK Metamodel Status (New/ |MODAF® v |.2 Metamodel TRAK
Element Changed / Un- Element
changed) wrt
MODAF®

[tem New In MODAF Information Since logical exchanges also include
Exchange is the only resource, materiel as well as inform-
metamodel element that | ation and need to be represented a
describes a logical ex- new metamodel element was
change and it bundles in- | needed.
formation elements.

ltem Exchange New Information Element is TRAK:Item can represent resource,
used in MODAF. materiel of information. It is typed

by ‘Unknown, Data, Energy, Materiel

Job Changed Replaces MODAF:ActualPost and

MODAF::Post. Adds Safety Integrity
Level and Independent Safety Aud-
itor; Location

Metric Changed MODAF:Measurable At the present time Metric can only
Property. MODAF also be attached to Enterprise Goal,
has ‘Capability with Met- Capability, Operational Activity or
ric’. Function as these are the most likely

stereotypes to need to be quanti-
fied.

Milestone Changed MODAF:Milestone is TRAK:Milestone - ‘event marking a
defined as a type of Pro- | significant change or stage in devel-
ject where startTime = opment’. It has no associated start
endTime or finish time.

Need Changed Needline'in MODAF. TRAK:Need is typed by ‘Unknown,

Data, Energy, Materiel’

Node Unchanged In the MODAF TRAK:Node - ‘A node is a logical
metamodel Node has no | operational entity.
definition.

Operational Activ-| Unchanged Minor changes to definition.

ity
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TRAK Metamodel Status (New/ |MODAF® v |.2 Metamodel TRAK

Element

Changed / Un-
changed) wrt
MODAF®

Element

Organisation

Changed

Replaces MODAF:Actual Organisa-
tion and MODAF::Organisation Type
.Adds Safety Integrity Level and In-
dependent Safety Auditor, Location

Physical

Changed

MODAF includes stereo-
types such as Platform
(not present in TRAK))
MODAF - Artefact

Name change.

Additional attributes properties wrt
Design Authority Organisation, Man-
ufacturer Organisation, Safety Integ-
rity Level and Independent Safety
Auditor

Port

Changed

Port Type, System Port

TRAK:Port replaces MODAF:Sys-
temPort? Adds ID and name.

Port Connection

New

Project

Changed

MODAF::Project - ‘A
time-limited endeavour to
create a specific set of
products or services!

AsTRAK can represent the business
(system) that delivers a system it is
important to note that this is a Pro-
ject not the organisation that staffs
the project. A Project can be
handed over to another organisa-
tion.

TRAK:Project - ‘An individual or
collaborative enterprise that is care-
fully planned and designed to
achieve a particular aim!

Project Activity

New

TRAK — allows description of build-
ing blocks in a programme. Useful
for justification / explanation of con-
text.

Protocol

Unchanged

Requirement

Changed

MODAF — Requirements
identified but not part of
the MODAF specification.

TRAK - an atomic requirement.
Adds owning organisation, priority,
type, text, title,
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TRAK Metamodel Status (New/ |MODAF® v |.2 Metamodel TRAK
Element Changed / Un- Element
changed) wrt
MODAF®

Resource Changed TRAK:Resource has additional at-
tributes for identity and location.

Resource Interac- | Changed MODAF:Resource Inter- | TRAK:Resource Interaction is an in-

tion action is defined around teraction and is typed by ‘Unknown,
data exchange. Data, Energy, Materiel’

Role Unchanged? In the MODAF TRAK:Role - The function assumed
metamodel Role has no or part played by a person or or-
definition. ganisation.

Safety Monitored | New Used to apply Safety Integrity Level

Resource and Independent Safety Auditor to
Resource and Function.

Software Changed Additional attributes properties wrt
Design Authority Organisation, Man-
ufacturer Organisation. Safety Integ-
rity Level and Independent Safety
Auditor

Standard Changed Additional attribute to capture part.
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TRAK Metamodel Status (New/ |MODAF® v |.2 Metamodel TRAK
Element Changed / Un- Element
changed) wrt
MODAF®
System Changed MODAF:System is an TRAK:System is central to the

artefact and part of the
physical architecture
alongside Platform and
cannot have Organisation,
Post or Role.

The MODAF System
Viewpoint [Ref. 4]
that artefacts are ‘Physical

states

objects made for a pur-
pose (eg system, sub-sys-
tem, platform,
component or any phys-
ical item that occupies
space and has attributes)’.
MODAF also states that
a system cannot contrib-
ute [to capability] alone; it
must be hosted on a
physical asset used by an
organisational resource of
both’

Capability Configuration is
also defined as part of the
physical architecture.

framework. TRAK defines humans
as part of the system of interest.

TRAK::System sits where
MODAF:Capability Configuration
does - dead centre. There are also
rules to prevent architects making

shortcuts to bypass system

definition.

It can also be used to represent an
increment by configuring it with the
things that are added. Addition or
removal is indicated using a relation-
ship with Milestone.

Additional attributes properties wrt
System Authority Organisation,
Design Authority Organisation, Man-
ufacturer Organisation

Table 6.1: TRAK Launch Baseline wrt MODAF - Stereotypes

6.2  Baseline - Relationships

In order to keep the comparison between TRAK and MODAF® |.2 to a reasonable length(});

. only the element types from TRAK which are used in architecture views are shown
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order to prevent duplication.

Starting from
TRAK Element
Type

TRAK Relationship

Status (New /

Changed / Un-

changed) wrt
MODAF®

MODAF® v 1.2

TRAK

Architecture
View

» Architecture View ad-
dresses Concern

New

Stems from ISO 42010

Architecture
Description

* Architecture Descrip-
tion addresses Concern

New

Stems from ISO 42010

Capability

*Capability is quantified
by Metric

*Enterprise Goal re-
quires Capability
*Enterprise requires
Capability
*Operational Activity
supports Capability
*Capability depends on
Capability

*System realises Capab-
ility

Changed

MODAF uses the
Enterprise Phase
has Capability.

Broadly similar. Changes
to stereotypes. Deliber-
ate attempt to try and
replace ‘has'es with
something less ambigu-
ous.

Competence

» Competence to con-
duct Function

Unchanged
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Starting from

TRAK Relationship

Status (New /

MODAF® v 1.2

TRAK

TRAK Element Changed / Un-
Type changed) wrt
MODAF®
Concern *Concern about Archi- | Changed MODAF — Organ-
tecture Element isation, Post has
Concern
No relationship
between Concern
and the thing that
the concern
relates to.
Contract *Contract applies New Used to apply standards
Standard at contract issue and
*Contract is a Docu- therefore distinguish
ment from latest issue.
Document *Architecture Element | New
traces to Document
Enterprise *Enterprise has part En{ New MODAF uses In TRAK the ‘has part’
terprise Whole Life Enter- | with suitable start and
*Enterprise realised by prise has Enter- end dates is used to de-
Organisation prise Phase note an enterprise
*Enterprise aspires to phase. One less stereo-
Enterprise Goal type needed.
Enterprise Goal |*Enterprise Goal re- Changed MODAF uses En-
quires Capability terprise Phase has
Capability
Function *Function triggers Inter-| Changed In MODAF the In TRAK the model is

action Element
*Function realises Op-
erational Activity
*Function has part
Function

linkage between
Function and Data
Element is via
Function Flow
from/to Function
carries Data Ele-
ment

that functions trigger or
are triggered by interac-
tion items.
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Starting from TRAK Relationship | Status (New /| MODAF® v |.2 TRAK

TRAK Element Changed / Un-

Type changed) wrt
MODAF®

Interaction Ele- |sInteraction Element Changed INTRAK it is typed by in-

ment triggers Function teraction type (Un-

known, Data, Energy, Ma-
teriel’). Also captures In-
terface Authority.

[tem eltem triggers Opera- | Changed In MODAF:In- Name changed to better
tional Activity formation Element| recognise that other
eltem has part ltem captures informa- | types of exchange need

tion to be described. TRAK
attempts to capture
other ‘item flows',
Typed by ‘Unknown,
Data, Energy, Materiel
[tem Exchange [oltem Exchange carries | Changed MODAF:Informa- | Typed by ‘Unknown,

ltem

tion Exchange - ‘A
relationship spe-
cifying the need to
exchange informa-
tion between
nodes. Formally
known as a "need-
line" The guidance
documentation for
the MODAF:Op-
erational View-
point shows
<<NodeCon-
nector=>> repres-
enting materiel
and energy in ad-
dition to
<<Needline>>,

Data, Energy, Materiel
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Starting from TRAK Relationship | Status (New /| MODAF® v |.2 TRAK
TRAK Element Changed / Un-
Type changed) wrt
MODAF®
Job *Job plays Role Changed/ Port can be added to
*Job governs Job New any Human Resource to
*Job exposes Port describe exchanges with
*Job realises Node Organisation, Job and
*Job performs Function Role
*Job (Resource Interac-
tion) from/to Resource
*Job has Concern
Metric » Capability / Opera- In MODAF a
tional Activity / Func- trace can be made
tion is quantified by to a metric. The
Metric relationship
doesn't seem to
be named.
Milestone *Milestone marks intro-| New MODAF uses TRAK needed a prag-
duction of System Capability Incre- matic and explicit
*Milestone marks re- ment and Out of | method of showing
moval of System Service stereo- whether things (and
types. therefore capabilities)
were being added or
things being removed
losing capabilities.

Need *Need requires ltem Changed. Needline bundles

Exchange Information Ele-
ment. ‘Bundles’
seems to repres-
ent aggregation.

Node *Node has part Node | New In MODAF the In TRAK there is a need
Node is sub- to be able to express a
divided using a logical structural bound-
NodeAssembly- ary from the set of lo-
Usage. gical things that form the

logical whole Node.
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Starting from TRAK Relationship | Status (New /| MODAF® v |.2 TRAK
TRAK Element Changed / Un-
Type changed) wrt
MODAF®
Operational *Operational Activity Changed In MODAF the InTRAK the model is
Activity triggers Information linkage between that operational activities

Element

*Operational Activity
has part Operational
Activity

Function and Data
Element is via
Function Flow
(from/to Function)
carries Informa-
tion Element

trigger or are triggered
by information items.

Changed/
New

MODAF supports
Organisation has
Job, Organisation
has part SubOr-
ganisation

TRAK allows organisa-
tion governance and
membership/affiliation to
be described.

TRAK also establishes
linkage between repres-
entations of Organisation
in solution and capability
perspectives.

TRAK attempts to try
and eliminate ‘has’ rela-
tionships where possible
as these are potentially
ambiguous — possession,
aggregation etc. Note
that any Human Re-
source can have a Port.
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Starting from
TRAK Element

TRAK Relationship

Status (New /
Changed / Un-

MODAF® v 1.2

TRAK

Type changed) wrt
MODAF®
Physical *Physical has part Phys-| New In MODAF phys- | TRAK allows physical de-
ical ical is represented | pendencies to be de-
*Physical physically de- by Artefact. Arte- | scribed between things.
pends on Physical fact is therefore a | Physical dependencies
*Physical realises Node part of the phys- | sub-typed as: Unknown,
*Physical performs ical architecture Alignment, Proximity
Function (and system is a
*Physical (Resource In- type of Physical
teraction) from/to Re- Asset)
source
Port *Port implements Pro- | Unchanged Note that in TRAK Hu-
tocol man Resource (Organ-
isation, Job, Role) can
have ports.
Port Connec-  [*Port Connection from/| Changed TRAK:Port Connection
tion to Port typed by ‘Unknown,

*Port Connection ex-
changes Interaction Ele-
ment

*Port Connection real-
ises Resource Interac-
tion

*Port Connection uses
Protocol

Data, Energy, Materiel
since TRAK attempts to
represent more than just
data exchanges in the
solution perspective.
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Starting from TRAK Relationship | Status (New /| MODAF® v |.2 TRAK
TRAK Element Changed / Un-
Type changed) wrt
MODAF®
Project *Project owns Mile- Changed MODAF uses
stone MilestonelnProject
*Project undertakes stereotype to as-
Project Activity sert that a mile-
*Project has part Pro- stone belongs to a
ject project.
MODAF has a
more complicated
relationship using
ProjectOwnership
and Organisation-
alProjectOwner-
ship stereotypes.
Project Activity [*Project Activity New
marked by Milestone
*Project Activity deliv-
ers System
*Project Activity re-
moves System
Requirement |+ Requirement traces New Discussed but not
to Architecture Element] part of MODAF
specification
Resource Inter- [*Resource Interaction | Changed MODAF:Re- TRAK:Resource Interac-
action from/to Resource source Interaction | tion typed by ‘Unknown,
is limited to data | Data, Energy, Materiel
exchange. and has additional attrib-
utes to capture Interface
Authority.
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Starting from TRAK Relationship | Status (New /| MODAF® v |.2 TRAK
TRAK Element Changed / Un-
Type changed) wrt
MODAF®
Role *Role requires Com- New, Role has Compet- | TRAK allows organisa-
petence Changed ence tional roles to be de-
*Role extends to Re- scribed. It also allows a
source responsibility scope to
*Role exposes Port be defined using ‘extends
*Role realises Node to’ for example to Sys-
*Role performs Func- tem Authority, Prime
tion Contractor or Move-
*Role (Resource Inter- ment Authority.
action) from/to Re- Note that any Human
source Resource can have a
*Role has Concern Port.
Software *Software has part New

Software

*Software hosted on
Physical

*Software realises
Node

*Software performs
Function

*Software (Resource In-
teraction) from/to Re-
source
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Starting from
TRAK Element

TRAK Relationship

Status (New /
Changed / Un-

MODAF® v 1.2

TRAK

Type changed) wrt
MODAF®
Standard » Standard governs Ar- | Changed / Standard can be TRAK establishes de-
chitecture Element New applied to any ele-| pendencies and preced-

*Standard issued by Or-
ganisation

*Standard supersedes
Standard

sStandard enacts Stand-
ard

*Standard is equivalent
to Standard

*Standard depends on
Standard

*Standard has part
Standard

*Standard has part Re-

quirement

ment.

ence between standards.
Standard can be applied
via ‘governs’ to any ste-
reotype.
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Starting from
TRAK Element
Type

TRAK Relationship

Status (New /

Changed / Un-

changed) wrt
MODAF®

MODAF® v 1.2

TRAK

System

*System realises Node

*System realises Capab-

ility

*System is configured
ith Physical

*System is configured
ith Software

*System is configured
ith Organisation

*System is configured
ith Job

*System is configured
ith Role

*System is configured
ith System

*System performs Func-

tion

*System (Resource In-

teraction) from/to Sys-

tem

*System necessary for

Project Activity

N

The nearest equi-
valent to
TRAK:System is
MODAF:Capabil-
ity Configuration
(not MODAF:Sys-
tem)

TRAK is deliberately Sys-
tem-centric.

View

e Architecture View ad-
dresses Concern

Changed

View used to
cover Concern
(an aggregation).

TRAK adopts ISO 42010
approach.

Table 6.2:TRAK Launch Baseline wrt MODAF - Relationships
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