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Architecture Viewpoint Definition (AVPD)
for a
System-of-Interest situated in its environment

Abstract
This Architecture Viewpoint Definition (AVPD) describes the design of the System Description Architecture
Description Framework for a System-of-Interest situated in its environment.. The Architecture Viewpoint Defin-
ition (AVPD) has been created using the COMPASS Architectural Framework Framework (CAFF) from the
COMPASS Project.

The System Description Architecture Description Framework provides the viewpoints to create the views for a
System Description. The System Description provides a complete and testable definition of a system-of-interest.
The System Description template is patterned after the Root Definition used in the Soft System Methodology
(SSM) to describe a Human Activity System or the list of 10 Things to understand about systems, from the book,
Architecting Systems, by Hillary Sillitto.

In addition, the System Description that is produced from the System Description Architecture Description
Framework can be used in the Ontology Definition View for creating Architecture Viewpoint Definition (AVPD)
for the system-of-interest.
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Introduction: System (Abstract) Architecture Viewpoint Definition

This Architecture Viewpoint Definition (AVPD) describes the design of the System Description Architecture Descrip-
tion Framework for a System-of-Interest situated in its environment.. The Architecture Viewpoint Definition (AVPD)
has been created using the COMPASS Architectural Framework Framework (CAFF) from the COMPASS Project.

The System Description Architecture Description Framework provides the viewpoints to create the views for a Sys-
tem Description. The System Description provides a complete and testable definition of a system-of-interest. The
System Description template is patterned after the Root Definition used in the Soft System Methodology (SSM) to
describe a Human Activity System or the list of 10 Things to understand about systems, from the book, Architecting
Systems, by Hillary Sillitto.

In addition, the System Description that is produced from the System Description Architecture Description Frame-
work can be used in the Ontology Definition View for creating Architecture Viewpoint Definition (AVPD) for the sys-
tem-of-interest.

This System Description (SDSF) is the result of applying the Structuring Formalism to the abstract system as the
system-of-interest.

Structuring Formalism: System Description (SDSF)

A Structuring Formalism provides a way to organize and gain insights from AD Elements for a system-of-
interest Architecture Description Framework (System-of-Interest ADF). This Structuring Formalism uses a two
step approach aligned to the early life cycle processes found in ISO 15288:2015. These steps are to create:
® A System Description that captures the basic structure, behaviour and properties of a system-of-interest
to establish a common language and understanding within the team.
= A System-of-Interest ADF that provides stakeholders with specific viewpoints and views of the system-of-
interest based upon a whole system understanding of the system-of-interest.

The System Description is created using a SysDesc ADF that allows the System Description to be considered
as an AD Element in the scope of the SysDesc ADF. This allows correspondences to be identified that promote
re-use of AD Elements across a wider set of system-of-interests.

The concept of a System Description is used as the basis for this Structuring Formalism: System Description
(SDSF). This document contains a description of the System Description (SDSF) that is used to gain insights
about the AD Elements (including other System Descriptions) to structure the System-of-Interest ADF. This
Structuring Formalism contains the following:

= A conceptual model of the Structuring Formalism: System Description (SDSF) used to organize and gain
insight from the AD Elements for the System-of-Interest ADF.

= The various steps for creating and using System Descriptions when gaining insight and enhancing reuse
of the AD Elements .

= The Structural Categories that allow sharing and reuse of AD Elements using correspondences.
= Various links to examples and results from using the two step approach.
= The types of benefits that can be achieved using the System Description as an AD Element.
PDF: Structuring Formalism: System Description (SDSF), Version 0.4, 07-February-2023
used to create System Descriptions and related System-of-Interest ADF:
Link to the System Description Architecture Description Framework
and the example Enterprise (SoS) Architecture Description Framework
Link to the Enterprise (SoS) Architecture Description Framework
Context: Fit within the early ISO 15288:2015 life cycle processes
This System Description (SDSF) is used within the context of the life cycle of a system-of-interest identified in
ISO 15288:2015. The early technical processes of the life cycle provide an opportunity to engage stakeholders

about their concerns and needs for the system-of-interest. Establishing a common language and vision require
conversations and co-creation of information. This can be seen as a two step process:

®  Shaping the system-of-interest using a System Description (6.4.1, 6.4.2, 6.4.3) Blue Rectangle

® Creating the system-of-interest Architecture Description Framework based upon the system-of-
interest System Description (6.4.4) Green Rectangle
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The following picture shows the two areas where these conversations can occur:
activity CM 15015286 =) om 1016288 ¢ 1] Outcomes of Early Life Cycle Processes in ISO 15288:2023 (extracted by Bruce McNaughton, v0.0)
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Shaping the system-of-interest (Blue Rectangle)

The first three processes (6.4.1, 6.4.2, and 6.4.3) build an understanding of the system-of-interest through identi-
fying stakeholders and their needs and concerns, identifying stakeholder and system requirements and under-
standing the language (Ontology) and structure, behavior and system properties (capabilities) of the system-of-
interest. The system-of-interest row (third row from the top) co-creates an understanding of the whole system
through the creation of a System Description. The system engineering role or the system architect role is gen-
erally working to build this understanding across the team. One of the outcomes from the process 6.4.3 System
Requirements Definition is a System Description. This step is similar to the process "Architecture Con-
ceptualization" in ISO 42020:2019. The System Description is created using the SysDesc ADF as an Archi-
tecture Description.

Also during this period, insights can be gained through the identification and reuse of other system descriptions.
This reuse is captured through correspondences across the various AD Elements, including other System
Descriptions.

Creating the system-of-interest Architecture Description Framework (Green Rectangle)

The System-of-Interest ADF provides viewpoints and views that address the full set of stakeholders and their
concerns based upon the system description created in 6.4.3. The System Description provides a strong found-
ation for the creation of the additional AD elements needed for the System-of-Interest ADF. This step is very sim-
ilar to the "Architecture Elaboration" process in ISO 42020:2019.

The insights gained from the System Description through identification of correspondences provides a way of
reusing AD Elements across other Architecture Description Frameworks, such as viewpoints, model kinds,
ADLs, etc.

This System Description (SDSF) Document
The Structuring Formalism consists of three key parts:
® The conceptual model of the System Description (SDSF)
= The approach to creating a Sol ADF based on the System Description (SDSF)

® The System Classification Framework for identification and use of existing systems and system descrip-
tions.

Each of these parts are described in this System Description (SDSF).

System Classification Framework

System Classification Framework

A System Classification Framework provides a way to position a system-of-interest in a wider context of sys-
tems. This System Classification Framework is used to:
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= |dentify types of systems.

= Promote reuse across a set of systems and system types

= Ensure alignment of similar types of systems and reduce duplicate definitions.
The System Classification Framework provides the following benefits:

= Atop level set of system types that can be used for any system-of-interest.

= A way to reuse aspects of systems using generalizations that allow inheritance of the key elements of a
system.

= A way to integrate across systems based upon consistent references to defined systems using a single
abstract system class..

= A way to reuse AD Elements across the full set of defined systems (e.g. viewpoints, views, view com-
ponents, other system descriptions, etc).

The top level System Classification Framework is based upon Peter Checkland's system classification model.
Peter Checkland includes a system classification approach in his book Systems Thinking, System Practice. The
following form the top level set of systems in this classification scheme:

ckage SystemClasses|[ &) CM_SysClassification
- ! [ = ]J e emerity System Classes Top System Classes
) System ¥ P Sy

System Classification

[ Abstract Class [ Natural
from Peter Checkland Classification System from c te O Natural - Abioti
30-September-2022 "Systems thinking; Systems [ concrete Class [0 Natural - Abiotic
V0.8 Practice’ by Peter Checkland. [ system-of-Interest [l Flanstary Sphere
Bruce McMNaughton TS RN «Oniology Elements [ system element [] Designed Fhysical
_|system-ofnterest | [ Human Activity
" - — T
— / ~ — [ Designed Abstract
__— - ~ — [ Transcendental
— ) T
./"'-- / H"'“-h-.
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-4 uses / situated in | | - luses | /uses - |
Discovers
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The top level System Classification Framework is described in the book from page 102 to page 122. Figure 4,
page 112 highlights the 5 system classes. These classes are used as a top level classification for system types.
Link to the Top System Classifications PDF

Russell Ackoff's System Classification

Russell Ackoff's System Classifications were also considered. The following types of systems comes from Re-
Creating the Corporation

= Deterministic System

®  Animated System

®  Social System

® Ecological System.
These classifications were considered; however, they use are use "Purposeful System" as a differentiator
between system types and was considered too narrow for this System Classification Framework.

Current Systems in the System Classification Framework

. The current systems that have been identified using the top level classification types are shown in the diagram
below:
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Note: that all of the types of systems are based upon a single definition and model of an abstract system. Each
system inherits the single definition of system. This provides a consistent way to describe each type of system
using a System Description based upon the SysDesc ADF.

System Classes

Given the consistent inheritance of a single definition of System (Abstract), any of the systems in the System
Classification Framework can provide a generalization / inheritance path to retain the essence of the System
Description (AD Element).

The identification of the above types of systems allows a consistent breakdown of systems. Here are some
examples of further exploration of these systems: The system Breakdown Structure (equivalent to Figure 2 in
ISO 15288:2015) is shown below:

package Systemclasses[SYS_SOI_Breakduwn ]J System Breakdown Structure (SBS)
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Each holon can be considered a system-of-interest and may have an associated System Description and / or
System-of-Interest ADF. The top named system should be the primary candidate for the Architecture Descrip-
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tion Framework. All holons can have a System Description. These holons can also be a mix of top level system
types.

The Enterprise (SoS) System Description is a good example of multiple systems in a system description that
mirrors the SBS.

PDF: System Description: Enterprise as a System of Systems (SoS), Version 0.17, 24-June-2023
Correspondences

In addition, the correspondences section of any System Description can also provide relationships between AD
Elements where an AD element can also be a system Description. This allows correspondences across sys-
tems to be documented. This also allows for the sharing of system description AD Elements such as viewpoints,
model kinds, correspondences or other AD Elements.

Page 7 of (29) Date: Prototype, Version 0.5, 11-January-2023
Based upon the COMPASS Architectural Framework Framework (CAFF)


https://eaasos.info/Content/EntSoS/EntSoS_SD.pdf
SysADF_COR_Usage.htm
SysADF_COR_Usage.htm

System (Abstract) Architecture Viewpoint Definition, Prototype, Version 0.5, 11-January-2023

View: Architecture Description Framework Context

Answers the question: What is the purpose of the System Description Architecture Description

Framework?

This context view uses a Use Case Diagram to highlight the concerns and needs of the stakeholders of
the System-of-Interest situated in its environment The key stakeholders of the System-of-Interest situ-

ated in its environment represent the following domains:
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The purpose of the System Description Architecture Description Framework is to provide instructions to create a

System Description for a System-of-Interest situated in its environment.
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View: Ontology Definition

Answers the question: What domain concepts must the AF support?

This view identifies the concepts that are to be used within the System Description Architecture Description Frame-
work These concepts are the underlying conceptual models for the System-of-Interest situated in its environment.
This set of concepts is also called a 'concept model' or 'meta model'. This approach to the ontology focuses on

whole systems. The following types of classes and models are defined in this section:
= Abstract (or Conceptual) Class

= System (as an abstract class)

= Concrete (or Physical) Class

= System-of-Interest as a Concrete Class

package SysCM [ [F) CM_System ]J
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This diagram provides more details on the system property section of the system conceptual model.
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Non-Functional

Property

«Ontology Elements

Measurable
Variable

«Ontology Elements
Quality
I

«Ontology Elements
Emergent Property

-

-~
~ I

-~

«Ontology Elements
Safety

«Ontology Elements

Properties and variables that are
generated through the operation of the
system.

Security

«Ontology Elements
Cyclical

«Ontology Elements
Resilience

System-of-Interest Conceptual Model
The following highlights the relationship of the abstract system and the system of interest.
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package SysCM[ CM_S0R2SystemNotes ])
e System-of-Interest
Conceptual Model ODV
-‘\bstl’agttto Soncrete Abstract Sy=tem Conceptual MOdEI System Description provides the
¥ with system objects descriptions of the objects in the
30-September-2022 and relationships abstract system. Concepts for the
V0.3 properties, structure and behaviour.
Bruce McMaughton ) ZUSEs
SysDesc ADF
System Classes «Ontology Elements L _ _ _ wpameRrew. . ] «0ntology Elenjen.t:o 1
System System Description
[ concrete Class 7 PR ; | 7
[ Abstract Class Sidescres
|:| System-of-Interest create or amend a A describes a thing v
D System element shared understanding of as a system
— has - 1.
- associated «Ontolegy Elements - has «0Ontology Elements
System-of-Interest 1% System Concern 1.* 1= Stakeholder
inherits all of the objects v 1= 1
of the abstract system . v
identify W
! 1 has int ts i 1 1
«Ontology Elements ki
«Ontology Elements
Concrete System with f— System:of nterest Thing
Mame, stakeholders T 1 identified name of b= 1 f
description, etc. | |
| Aftention is focused on a thing as a system. This allows a thing to be |
| described using the abstract system class. |
~ 77 | The stakeholders share their understanding of the system through a ‘system |
description’. -
Thing i= an abstract class. A placeholder for a thing to explore as a system.

The System Conceptual Model includes the 'System' element as a UML Abstract Class where the class does not
have any implementation or instances (See UML Definitions). The 'System-of-Interest' element, on the other
hand, is a UML Concrete Class that can have implementation and instances and can be seen through the interests
and concerns of the stakeholders of the system. The stakeholders capture their shared understanding of the sys-
tem-of-interest using a System Description.

The System as an abstract class provides the root definitions for all subsequent System-of-Interest. The ter-
minology and elements of a system are inherited by any system-of-interest.

The UML Generalization association is used to show the inheritance of these definitions in the system-of-interest or
any further derived system definitions.

The system-of-Interest

"Thing" represents an "abstract class" representing a place holder for the specific thing that the stakeholders focus
their attention and intention through the lens of a system. In this case, the system description provides a description
of the "Thing as a System".
The 'System Class' element provides a way to associate a system to a system classification scheme. As an
example, Peter Checkland has identified a system classification system that uses the following system classes:

= Natural Systems
Designed Physical Systems
Designed Abstract Systems
Human Activity Systems
Transcendental Systems
See System Classes covered later in this document. The system classes provide a way to classify types of systems
that can become a system-of-interest.
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package SystemClasses|[ CM_SysClassification ]J

System Classification
from Peter Checkland
30-September-2022
V0.8

Bruce McMaughton

Classification System from
‘Systems thinking; Systems
Practice’ by Peter Checkland.
Pages 102 to 122.

«0Ontology Elements
B System
«0ntology Elements
.| Systemi-of-Interest |
— Y F—

System Classes
[ sbstract Class
[ concrete Class
[ System-af-Interest
[ system element

organisms from Mee

Discovers
! Explores -

Top System Classes
[ Hatural

[ Matural - Abiotic

Il Flanstary Sphere
[] Designed Physical
[ Human Activity

- Designed Abstract
— &'"“““-a_ﬂ ET g pos
- ranscendenta
= _-_F'—_'_'__o—"'_'——'_ H_H-H
_,,-ﬂd“f —
z0Ontology Elements [ «0ntology Elements «0ntology Elements «0ntology Elements “{«Ontology Elements
Natural System Designed Physical Human Activity Designed Abstract Transcendental
System System System System
designs designs
-a uses / situated in | | s | uses ™ |

System-of-Interest situated in its environment
Concepts and Terminology

The concepts and terminology for the System situated in its environment describe an abstract system that can be
used to describe any system-of-interest. These concepts and terminology are used in the design of the System
Description Architecture Description Framework that can be used to create a System Description of a system-of-

interest.

Page 11 of (29) Date: Prototype, Version 0.5, 11-January-2023
Based upon the COMPASS Architectural Framework Framework (CAFF)



System (Abstract) Architecture Viewpoint Definition, Prototype, Version 0.5, 11-January-2023

View: Viewpoint Relationships

Answers the question: What viewpoints are required?
The viewpoints have been grouped into two perspectives:

= |dentity Perspective
= Dynamic Perspective
These two perspectives provide the set of viewpoints for the System Description Architecture Description Framework

package VRV [& AFD_SYS_VRWV ] . . . . . M
) View: Viewpoint Relationships
Bruce Mchaughton N . = -
Version 0.8 System-of-Interest situated in its environment
11-August-2019
Ontology Element:
SYS VRV S 1
System
_— ST~ T Meaningful trigger gl .
7 =7 Identity Perspective . - and response a Dynamic Perspective ~
A e
< N &stablishes N
I 1 aViEwpoints 1 i 1 | aOntolegy Elements context ™ aVigwpoints \
/ System Mame and Class A fias \f_ System-of-Interest |1 4 1 System Environment |i \
——\1 ~ - :
! 1 plignsto W _——dihas \ i il o interacts with !
| " - —— 9 —
: «\igwpoints 1 | has_ ¥ _ . ; T |
I g purpose - o I System Properties 1
2 has I System Stakeholders ezponds 1 !
5\ 1 1 y and Concerns 3 with = ¥,
\ At
" [ enables «Vigwpoints L _ _ 4/ _ _ _dependsupon  _ _ _ N _ _ | «Viewpoints realizes y
~ 1 System Structure r o — = — — b System Behaviour |1 r
™~ __ 1 y o o’ g HLi\ring System Equivalents o - [ ~ - 1 P o &
e— I P - |5tructuraﬂyﬂetermmed | ~ ™
- . dlso N also
Order of Viewpoint Usage known 4, L B known
as f \ as
System Stakeholders and Concerns | _ 1 |
System Mame and Class \ Structural
System Purpose b Changes §
System Properiies - /
: ~
System Structure —— -
System Behaviour R

The viewpoints that have been identified for the System Description Architecture Description Framework are:
®  |dentity Perspective.
= System Name and Class Establishes the name of the system-of-interest and the base class.
= System Purpose: Establishes the purpose of the system-of-interest. There may be many reasons for
being.
= System Structure (Pattern of Organization): Identifies the system elements and their relationships
® Dynamic Perspective
= System Environment Identifies the elements of the system environment that have an impact on the
system-of-interest.
= System Properties Identifies the properties of the whole that are not found in any of the system ele-
ments. These properties are only seen when the system-of-interest exists and is operating or alive.
= System Behaviour (Structural Changes) Identifies the way the system-of-interest responds (pro-
cess) to meaningful triggers or disturbances.
The living system equivalents section highlights terminology differences across disciplines. The following terms
have equivalences in this model:

o Living System: Generally characterized as open to the flow of energy, matter and information and closed
operationally.

o Pattern of Organization: The pattern of organization is a description of the components, or parts and their
relationships. This is usually referred to the structure of a system. The typical pattern is a network pattern.

o Structurally Determined: As a living system is closed operationally, a living system responds to a mean-
ingful trigger or disturbance (event) through a sequence or process of changes that are structurally determ-
ined. This response is constrained by the structure or pattern of organization.

o Structural Coupling: Autonomous living systems are structurally coupled. This means that they can raise a
meaningful trigger or disturbance to another living system but cannot define the change that will occur. The
living system will respond to the disturbance with appropriate structural changes.

o Structural Changes: In response to a meaningful trigger or disturbance, the system carries out a sequence
or process which may alter the structure based upon the type of change. This may result in a response that
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may change the state of a system, create a condition where the same occurrence may cause a different

response (learning effect) or may create novelty or creativity and improve or alter the identity of the system.
Context: Meaningful disturbances that arise from structural coupling come from the environment.
Dissipative Structure: A dissipative structure can form in living and non living systems to form a repeatable

process / structure that transforms material, energy and information. This structure forms dynamically in the
living system in response to a meaningful trigger or disturbance. This dissipative structure creates order and
moves the system to a place far from equilibrium. The dissipative structure forms a type of process through

the various system ele

ments.

The following System Conceptual Model has the mapping of the Ontology Elements to viewpoints. This is a recom-

mended way to identify viewp

oints from the Ontology Elements.

Name
and ClI

package SysCM [ [ CM_System 1)
System Conceptual Model
System Conceptual Model ODV T S BN
M av- .2 architecture 7
\2/‘:) rztl;y 2021 Name and Class Pu rpose System Classes <system> fundamental concepts or properties of a system
. in its envi ied in its elements, { i
Bruce McNaughto [ Concrete Class and in the principles of its design and evolution
.1.46 system (ISO 15288:2015) [:l Abstract Class e -
«Ontology Elements | | |«Ontology Elements | &, vnation of interacting elements [ System-of-interest exhibits B [ o ntology Elements | has simiar
rganized to achieve one or more ¥ 0 Architecture [
stated purposes D System element ?
<4 element of
! 0. 1
«Ontology Element» «Ontology Element»
tem System Class
1]
/ fn4 SUrUcture] 7 | 1
< «Ontology Element» asa ¥ X \\ is
\\ l"feyrzt;m" «Ontology Elements | _|«Onflogy Element» | iflement of «Ontology Element» trans;;rmed > <Ontology Elements
bnment Bounda Relationship . 1
1.+ | System Life Cycle | g nas simiar
\ \ «Ontology Elements
\ «Dntoloﬁy Element Ny 27 Relationship I 1
< EVIrONMEN 1.* <™ be aj
\ «Ontology Elements Interaction ™\ «Ontology Element» [— {holon)
Meaningful \ tem Elemen 4.1.231S0 15288:2015
\ Trigger E — 1.* life cycle evolution of a system, preduct, service, project
\ . 0.1 sum o \ or other human-made entity from conception through
«Ontology Element: - ies Qtirement. also applies to living systems
\ event f system element part of of elements
\ Interaction {Part of a Holon)
|___\_ T T XY T T T N I R
«Ontology Element» «Ontology Element» «Ontology Element» «Ontology Element» |
| system environment system element Quantity Properties of the Whole System
i i i | Derived from
= * a network of systems
1.* | * a hierarchy of systems with system elements
«OnYplogyElements | *interaction with the environment
R Sl o e
h 0.t from at one i ion C int} e pe l
——B‘e a\HGT————/—\———P————r‘E. ______
\__/ ’

ass
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Views: System Name and Class Viewpoint

View: Viewpoint Context
Answers the question: What is the purpose of this Viewpoint?

This viewpoint identifies the Name and Class of the system. These attributes provide a way to inherit definitions

from other system classes and be initiate the formation of the identity of the system. In addition, other domain defin-
itions and principles can be included in this section.

package \.-‘C\.-‘[@F\FD_SYS_\.FCV_NameCIass\.FP]J ViEW' Viewpoint Context

Bruce McMaughton

Version 0.1 System Name and Class Viewpoint
25-June-2019

svavoy name snaceesve Oy Stem-of-Interest situated in its environment

Architectural Framework z3ubsystems =]
Modeller System Name and Class

/ F,

include
-H_H_'_'I“' invariant identity of L — — =3 mc;;eensarzteesr:or
L the system-of- ¥
%r_,__—————’—/'//,x interest

Mﬁnage/

Doméin Expert / ldentify any domain
( definitions or

| principles that are
applicable

< T .
Systems Engineer‘\_‘\\\/ - .
/ Establizsh the ~~ Establish one or -

-~ gincludes=
o

Establishthe

[ derivation of this
. class of system.

\

Reszearcher g
Change Manager

View: Viewpoint Definition

Answers the question: What is the definition of this Viewpoint in terms of the identified domain
concepts?

This viewpoint provides concise information about the identity of the system.

package VD‘-.-’[AFD_SYS_VDV_NameCIass\.-’P]/J View VieWPOint Deflnitlon

Bruce Mchaughton

Version 0.0 System Name and Class Viewpoint

tve oy name sndcacsve Sy Stem-of-Interest situated in its environment

«Viewpoints
System Name and Class

1

[] Abstract Class
] concrete Class

identifies W
[C] concept 1
- {4 «Ontology Elements
-4 ic a type of System
1
\ 1

Classification systems such as hasa W
Peter Checkland's or Boulding's
provide consistent positioning 1= 1=
ofthe systemin the full setand = — — [ anioingy Elements «f iz relevant to «0Ontelogy Elements
provide inheritance. B Croas P e e

See System Classes for further information
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Views: System Purpose Viewpoint

View: Viewpoint Context
Answers the question: What is the purpose of this Viewpoint?

This viewpoint provides the 'reason for being' for this system. There may be many purposes associated with the sys-
tem. These are discovered using this viewpoint.

package WCW[ @ AFD_SYS_VCW_PurposeVP ]’J

View: Viewpoint Context

Bruce McMaughton

Version 0.0 System Purpose Viewpoint
ket b Y System-of-Interest situated in its environment

«Subsystems =]
System Purpose

Chan -g Manager — —
g ) \\\ - —
/-

B Establish the
[ invariant identity of
— the system-of-

— e ——

Domain Expert N interest g i
~ — —
> -

. / / Identifyonear
- I more purposes
Manager ) of the system

zincludes , ~, zincludes
- ~
p & — ——_
Systems Engineer 7 Identifyany Ve i R
{ underlying ™ Establish ™

': worldview | supporting shared
% R assumptions ‘. walues and beliefs
Syster?\ Modeller

View: Viewpoint Definition

Answers the question: What is the definition of this Viewpoint in terms of the identified domain
concepts?

This viewpoint provides a clear set of statements about the 'reason for being' of this system. This may
include other attributes that support the definition of this system.

package VDV AFD_S¥S_WVDV_PurposeVP ]J Vlew Viewpoi nt Defl n itl on
Bruce Mchaughton

Version 0.0 System Purpose Viewpoint

12-June-2019 . . . a

- e e System-of-Interest situated in its environment

System Classes

[] Abstract Class
[] concrete Class . .
[] System-of-Interest 4 «t‘\-"lf-‘w;:cllntn
[] System element LS 1"'"'-‘033
The purpose is the reason for being of - identifies ensure fit with e

the system

ih.* .2

The purpese viewpeint helps establish
the main purpose for a system that L «Ontolegy Elements «Ontology Elements

=
meets the stakeholders needs. Purpose System Property

Other purposes may arize through the
conversations. These should be
recorded as valid.
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Views: System Properties Viewpoint

View: Viewpoint Context
Answers the question: What is the purpose of this Viewpoint?

This viewpoint Identifies the types of system properties that relate to the system as a whole. These system prop-
erties are properties of the whole and provide functions or abilities to the environment. or context

package VOV @ AFD_SYS_WCW_SysPropwP ]J

View: Viewpoint Context
System Properties Viewpoint
System-of-Interest situated in its environment

Bruce Mchaughton
Version 0.1
27-June-2019

3YS VCV SysPropVP

- «Subsystems =]
Systems Engineer™ ——— System Properties
\/ ."/ Understand the | Domain Expert
/ Establish the zincludes dynamics of the
invariant identity -_——— = b, system-of-interest
— of the system-of-
— | interest (
Researcher zincludes | H“"“'«-./
A - R . Practitioner
inclu —
o > B
_oanl T /" Identify the system

zincludes

r: _a properties of the

/ ldentify the system '\, system-of-interest

| elements and their

T N, relationships

Systera Modeller._\\ N

zincludes

|
zincludes
'

N .
\‘/ N /"' Understand the ™

™

{ configurations
| that deliver the
* performance

/  Establish meaningful
| structural models for
\ the system-of-interest

View: Viewpoint Definition

Answers the question: What is the definition of this Viewpoint in terms of the identified domain
concepts?

This viewpoint identifies and defines the various system properties of the system. This definition estab-
lishes the key names and types of system properties.

packege VOVI[fy A0S vDvason L ] ey Viewpoint Definition
e System Properties Viewpoint
System-of-Interest situated in its environment

21-May-2021
SYS VDV SysPropVP
«Wigwpeints
System Properties

System Classes
[ Abstract Class
[] concrete Class
[ system-of-interest
[ System element

minimal et of properties. others may be added as
1 necessary. These are just categories.

Mote: the varieus types of system properties are Iaj

’ -
descrives W -
-

i -
14

«Ontology Elements
System Property

- "

_— ~
xOntology Elements «Ontology Elements
Quantity Systemic Property
_|{emerges from at least one interaction Constraint}
—— — I = —
— o \
— N e
- == = -

xOntology Elements
State

«0ntology Elements
Capability

xOntology Elements
Function

«Ontology Elements
Non-Functional

«0ntology Elements
Measurable

xOntology Elements
Quality

Emergent Properiy

«Ontology Elements

Variable

Froperty
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Views: System Stakeholders and Concerns Viewpoint

View: Viewpoint Context
Answers the question: What is the purpose of this Viewpoint?

This viewpoint Identifies the types of stakeholders that have an interest in the system-of-interest. These Stake-
holders have relevant roles related to the system-of-interest.

package VCV [ [£}] AFD_SY5_VCV_StakeWP ]J

View: Viewpoint Context

Bruce McMaughton

Version 0.0 System Stakeholders and Concerns Viewpoint
e i System-of-Interest: System (Abstract)

zSubsystems =]

Resze‘aarcher SysStakeholders and Concerns
. \ /-.____ —

-,

- .
_‘\“7/ Establish the

o —_— 1 [ : ; -
Systems Engineer | '":iga:;;f:r':ﬂg_‘)f
3 interest
\xmclude»_
- . ™~
y. /" Identify System
Domain Expert i fy Sy \

——  Stakeholders and

PR

Practitioner

View: Viewpoint Definition

Answers the question: What is the definition of this Viewpoint in terms of the identified domain
concepts?

This viewpoint identifies and defines the various concerns or interests raised by the stakeholders. This

view allows the stakeholders and their concerns to be seen as part of the description of a system-of-

interest. These stakeholders and concerns will be used in any Architecture Description Framework that is
being used.

packege VOVIE Ar0-svsvev-sse R yyjew: Viewpoint Definition

Bruce McMaughton

Version 0.0 System Stakeholders and Concerns Viewpoint
13-June-201%9

svsvov simevp Oy Stem-of-Interest situated in its environment

System Classes «Wigwpoints
] Abstract Class System Stakeholders
and Concerns
(] Concrete Class
[] system-of-Interest T
] system element

1.# e

«0ntelogy Elements N385 ® [ ontology Elements
Stakeholder 101 System Concern
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Views: System Environment Viewpoint

View: Viewpoint Context
Answers the question: What is the purpose of this Viewpoint?

This viewpoint identifies the aspects of the environment that shape the responses and provide the context of the
system.

package VCV[ @ AFD_SY'S_WCV_EnvironVP ]J

View: Viewpoint Context
s System Environment Viewpoint

11-August-2019

SYS VOV Environment VP System-of-Interest situated in its environment

xSubsystems E]
System Environment )
i __"'“-..,_ /,/" g _--"‘x\ /%
/identify the system %/ Identify the ways Systems Engineer
| properties of the { the environment
( ', system-of-interest | can impact system )
% A behaviour %
P A M .
Researcher ‘\_\_\‘ — T ~ Domain Expert
‘""""/I’dentifythe system\\ ~ «includes zincludes
[ elements and their b “ |
\ relationships . q_xil']C|UC|9>a C——— / %
| = - T " Understand the \,_.—-—-—'—'—"'_'_'_'_I;F;&itioner
. | dynamics of the
1 - \«lnclude» ' system-of-interest
zincludes
. W ~ .
s ~ aincludes \%
o /’. . . !’
System Modeller"-—-—-_,__‘__q‘_‘_h ,-"/ e \ /:;d " OLEerser
—f meaningful = / identify the way \
f zincludes _/ the system
| structural models — — — 3 interacts with
| for the system-of- \, -
\ interest the environment
b,

View: Viewpoint Definition

Answers the question: What is the definition of this Viewpoint in terms of the identified domain
concepts?

This viewpoint defines the context of the system and the key interactions with the environment.
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package ‘-.FDV[AFD_SYS_VDV_EnvirunVP]J View: Viewpoint Definition

Bruce McMaughton

Version 0.4 System Environment Viewpoint
21-May-2021

ssvovenviove Oy Stem-of-Interest situated in its environment

«Viewpoint:
* Identlﬂes 1 SYStem EHVIronment Idclltlﬂcb TS RUTROW pﬂﬂalllb -r-
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1 1
S Concrete Class respond to meaningful triggers W
Concept 1
[ Living System «Ontology Elements
[ checkland Classes System
0.* [ [
1
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1
uUI‘ItDng}"- Elements «Ontology Elements element of
Meaningful e
1= Trigger Environment

«Ontelogy Elements

\ 1r
event

\»
\
\

- enviranment 2.®
A Interaction «Ontology Elements
Ontol El ts |- —
dentifies p= « :,,DV?E:";:;” » n.= | System Element

il.* Interaction

7

«Ontology Elements
Interaction

&

1.%
«0ntology Elements
Ontolegy Element:
Systemic Properiy i w 2

identifies needed W

¥

System Prope
{emerges from at least one interaction Constraint} Ve ety
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Views: System Structure (Pattern of Organization) Viewpoint

View: Viewpoint Context
Answers the question: What is the purpose of this Viewpoint?

This viewpoint identifies the system elements and their relationships. The network is a key representation used in
this viewpoint.

package VCV[ [E3 AFD_SYS_VCV_StructvP ])

View: Viewpoint Context

Bruce Mchaughton

Version 0.1 System Structure (Pattern of Organization) Viewpoint
bt o s O System-of-Interest situated in its environment
Architectqu:aI Framework «Subsystems =l
Modeller

System Structure (Pattern of Organization)

,'/ Establish the

| invariant identity of
o — K | the system-of-

Domain Expert — ~ KIHC|.U_.UE_>§_ — =\ interest

-
/" Identify the system -

) | properties of the -
%ﬂ_ﬂ_'_'_'____._._-—-—-—-—"""\ system-of-interest -~
-~
Sl,rsterr;s Engineer\ xlnc/lud»ex

-~

- -~
—~&
/" Identify the system \

,l%\ { elements and their
Researcher b relationships
- . e
- zincludes— T
) s
-~
E / / Establish meaningful

| structural models
P 1

System Modeller \ for the system-of-
\ interest

View: Viewpoint Definition

Answers the question: What is the definition of this Viewpoint in terms of the identified domain
concepts?

This viewpoint provides the instructions for the creation of models that highlight the identified system ele-
ments and their relationships.

package WDW| AFD_SYS_VDV_StructVP ]/J

View: Viewpoint Definition

Bruce McMNaughton

Version 0.0 System Structure (Pattern of Organization) Viewpoint
A System-of-Interest situated in its environment
System Classes
[] Abstract Class «Viewpoint»
[] concrete Class System Structure
[ system-of-Interest 1
[ System element < identifies identifies B

The key relationzhips
between the nodes are
«0ntology Elements 1= tEErEEE

The diagram in this viewis Relationship e =~
actually a network diagram where 2. [T — — {«Ontology Elements
a node is a system element.

_ Some of the relationships
may describe a formal

«Ontology Elements |1~ Relationship interface or another type
Mote: the system element may System Element Ulf cFC'l-llil't“l'lQ between the
also be a system. This includes glements.

the holens that are both system
and system element.
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Views: System Behaviour (Structural Changes) Viewpoint

View: Viewpoint Context

Answers the question: What is the purpose of this Viewpoint?

This viewpoint provides the way to view the operational dynamics of the system. The resulting view identifies the
way specific triggers or disturbances are handled by the system over time. This assumes an understanding of the
specific system elements and their characteristics for a speicific configuration of the system. This view also
provides a way to view the behaviour of the systemic properties of the system.

package VCV[ [E}] AFD_SYS_VCV_BenavVP ])

View: Viewpoint Context

Bruce Mchaughton

b System Behaviour (Structural Changes) Viewpoint
SY S VCV Behavior VP xSubsystems

System Behaviour [Structural Changes)
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zincludes |
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View: Viewpoint Definition

Answers the question: What is the definition of this Viewpoint in terms of the identified domain
concepts?

This viewpoint identifies the types of responses the system takes given meaningful triggers or dis-
turbances. (In some cases, these are through well defined interfaces and others are a response to prob-
abilistic (stochastic) events).
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{emerges from at least one interaction Constraint}
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View: Rules Definition

Answers the question: What rules constrain the use of the Architecture Description

Framework?

This view provides the set of rules used to create the Architecture Description Framework.

package ROV [[EY AFD_SYS_RDV ]/J

Bruce McMNaughton
WVersion 0.0
12-June-2019

SYS RDV

01: System Identity Changes.

The identity of a system represents its invariant
definition. Changes to the identity will cause
the structure, and name to change. The
purpose may stay the same.

View: Rules Definition
System-of-Interest situated in its environment

02: Creativity,
Novelty
and Innovation

04: Affordances

Additional affordances may anse during
the use of a system. These may include
additional purposes for a system however
may not change the identity of the system.

if a system that is constrained by the system
identity changes it=elf in a way that creates a
novel innovation or unigue aspect, may
change the identity of the system. This also
requires a new name and structural model.

03: Families
of Systems

System elements that are
constrained by the identity
and are enhanced may
change the periormance
of the system.
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Architecture Decisions and Rationale

The following decisions and rationale are recorded for this Architecture Viewpoint Definition (AVPD).

1) Why was the System (Abstract) Architecture Viewpoint Definition created?
The concept of a System Description has been used to create well formed descriptions of a system-of-interest
that can be validated by various definitions of systems. The rationale for writing a system description is not vis-
ible in any method. The System Description is also an output from process 6.4.3 in ISO 15288:2015.
However, over time, there have been various investigations into system science publications and various
authors who used the term view to describe an aspect of a system. This triggered the thinking that we write archi-
tecture descriptions as a normal way to describe the architecture of a system. In this way, a system description
could be created from viewpoints to describe any system. The resulting document would be a system Archi-
tecture Description (AD).
In this final pass, the term architecture has been dropped leaving only System Description.

2) Revision to align with ISO 42010:2022
The following changes have been made to support the revision to ISO 42010:2022.
Output Name Change.
The name of the Architecture Framework Definition (AFD) has changed to Architecture Viewpoint Defin-
ition (AVPD). The primary purpose of the document is to establish the terminology / ontology for a system-of-

interest. The key output of this work is the definition of the viewpoints for the Architecture Description Frame-
work.

Alignment with new terminology

The Architecture Framework name has changed to Architecture Description Framework.
Incorporate Structuring Formalism

Integrate the structuring formalism as part of the Architecture Viewpoint Definition (AVPD).
NOTE: CAFF terminology retained until the CAFF can be revised.
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System: [System Name]

View: System Name and Class
Name:
Based on:
Also include any domain definitions or principles that relate to this type of system.

View: System Purpose
The stated or implied purposes of the system-of-interest

View: System Properties
This section identifies the system properties. Suggested headings have been included. These can be tailored..

Systemic Measurable Variables

Systemic Capabilities or Functions

System States
Systemic Quality Properties

System Quantity Properties

View: System Stakeholders and Concerns
The Stakeholders and their concerns or interests in this system-of-interest

View: System Environment (Context)

The environment and the potential impacts on the system-of-interest.
this section includes

® Transactional
® Contextual
= Regulatory

View: System Structure (Pattern of Organization)View: Pattern of Organization
Identification and Composition of System elements and their relationships. This section generally includes a sys-
tem conceptual model.

System Element: Identification

Identification model separate

System Element: Relationships

Relationship model separate

System Element: Identification and Relationships

Single model combined

Concept: Identification and Relationships

Conceptual model

View: System Behavior (Structural Changes)View: Structural Changes
Describes a specific instance (configuration of components) of a system structure and this systems behaviour.
Describe the response of the system due to various triggers

Configuration / Scenario:

Describes any configuration / scenario attributes for a specific system-of-interest. This may not be appropriate
for all system descriptions (e.g. patterns or abstract systems).
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Cyclical (Repeating / Regular) Processes

Routine operational processes to maintain the system
Provides support to deliver the capabilities or functions of the system.

Development Life Cycle Processes

How this system is created, developed, used and released.
Describes the processes for major developmental changes.
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Validate: System Name

Overview
This table validates the system definition for the system element name.

Validate using Russell Ackoff's Definition and 5 Conditions
Definition: System: A system is a whole consisting of two or more parts that satisfies the following five con-
ditions:

1. The whole has one or more defining properties or functions
XXX

2. Each part of the set can affect the behavior or properties of the whole
XXX

3. There is a subset of parts that is sufficient in one or more environments for carrying out the defin-
ing function of the whole; each of these parts is necessary but insufficient for carrying out this defin-
ing function.

XXX

4. The way that each essential part of a system affects its behavior or properties depends on (the beha-
vior or properties of )at least one other essential part of the system.

XXX

5. The effect of any subset of essential parts on the system as a whole depends on the behavior of at
least one other such subset.

XXX

Validate using 10 things to understand about systems
The 10 things are used to validate the system-of-interest

1. A system exists within a wider 'context’ or environment
XXX

2. A system is made up of parts that interact with each other and with the wider environment
XXX

3. A system has structure, function, performance, behaviour and a lifecycle.
XXX

4. A system has system-level properties ("Emergent properties”) that are properties of the whole sys-
tem not attributable to individual parts.
XXX

5. A system both changes it environment and adapts to its environment when it is deployed.
XXX

6. Systems contain multiple feedback loops with variable time constraints.
XXX

7. A system may be part of one or several wider 'containing systems'.
XXX

8. A system may have one of three basic types of relationship with its environment: distinct, close-
coupled, fluid and dynamic.
XXX

9. A system may offer 'affordances’ for interaction.
XXX

10. Types of system include technical, social, ecological, environmental and any combination of
these.
XXX
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References

Architecting Systems, Hillary Sillitto
Architecting Systems

The Compass Project, The Compass Club

The Comprehensive Modelling for Advanced Systems of Systems.or the COMPASS Project provides the ter-
minology and concepts used in this document for a system of systems. This project is now closed and information
about the COMPASS Project has been archived.

The COMPASS Architectural Framework Framework (CAFF) is closely aligned to the Framework for Architecture
Frameworks (FAF) written by Simon Perry and Jon Holt. This CAFF is still used as the basis for the Architecture
Viewpoint Definition (AVPD) work product.

Here is the final version of the COMPASS Architectural Framework Framework (CAFF) available for this work
product:

Link to D21.5b Compass Architectural Framework Framework (Local): CAFF Viewpoint Definitions
Reference Materials (posted with Permission)

NOTE: The authors of the FAF below contributed to the Compass Guides
Some original information related to the earlier FAF from INCOSE UK

= Presentation on FAF from Simon Perry, INCOSEUK
= Paper on FAF from Simon Perry, INCOSEUK.

Fifth Discipline, Peter M. Senge

The Fifth Discipline: The art and practice of the learning organization: Second edition
The Five Disciplines described in the book are important to seeing systems and understanding the interaction of the
parts.
The Five Disciplines are similar to the System of Profound Knowledge described by Deming.
Key elements of this book:
= An understanding of mental models and the impact they can have on decisions
= An understanding of the importance of personal visions both for individual motivation and later for building a
shared vision.
= An understanding of the dynamics of systems thinking both in time and place.
= Anunderstanding of the importance of practice in a safe environment.

Principles of Systems Science, George E. Mobus, Michael C. Kalton

Principles of Systems Science
Excellent visuals, principles and concepts about systems and system science.

System Engineering Handbook, INCOSE

Link to information about the: System Engineering Handbook
INCOSE

Systems Thinking, Systems Practice, Peter Checkland

Systems Thinking, Systems Practice: Includes a 30 Year Retrospective
This book contains a good description of Human Activity Systems (HAS) based on a root definition to describe a
human activity system (CATWOE). These are both used in the Soft Systems Methodology (SSM).
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https://sysaf.sysdesc.info/Content/HAS/TPL_RD_CATWOE.htm
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https://en.wikipedia.org/wiki/Soft_systems_methodology
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The concept of the Root Definition has been extended to the System Description that is produced using the System
Description Architecture Description Framework. The Human Activity System has also been extended from living
social systems.

The book also contains a simple system classification scheme that is being used to define a Earth (Gaia) as a Sys-
tem of Systems model. The system classification system is described in the book from page 102 to page 122. Fig-
ure 4, page 112 highlights the 5 system classes. This book also has a good glossary of terms.

This system classification scheme is also being used as the System Classification Framework for the System
Description Architecture Description Framework. This framework captures the identified systems and their type.

The Systems View of Life, Fritjof Capra and Pier Luigi Luisi

The Systems View of Life

This book is supported by the Capra Course which provides a 12 week course covering the four dimensions of life:
Biological, Cognitive, Social, and Ecological.

A Capra Course Glossary is available in the Capra Course Alumni Network - A global Community of Practice
related to the book.

See chapter 14 for information on social systems.

UML 2 and the Unified Process, Jim Arlow and lla Neustadt

UML 2 and the Unified Process: Practical Object-Oriented Analysis and Design (2nd Edition)
This book provides a view of UML throughout the system life cycle.

ISO 15288:2023 Systems and software engineering — System Life Cycle Processes

ISO 15288 System Life Cycle Processes
ISO 15288:2023 Systems and software engineering — System Life Cycle Processes.
Integrated Management System

1ISO 42010:2022 Software, Systems and Enterprise - Architecture Description

ISO 42010:2022 (Software, Systems and Enterprise - Architecture Description). ISO 42010:2022 replaces
ISO 42010:2011 and IEEE 1472.

Main website for ISO 42010 is:
http://www.iso-architecture.org/42010/
Alternative website:
http://www.iso-architecture.org/
Conceptual Model contained in ISO 42010
http://www.iso-architecture.org/42010/cm/
Wikipedia: ISO 42010

The architectural concepts from the Compass Project and this international standard have been integrated into the
change and transformation approach.

Rich Hilliard
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