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What the paper is about

Architecture description
including population

It identifies some
different approaches

... and reviews them

It introduces an
approach using a
presentational data
schema

... which has been
employed ‘in anger’ on
industrial scale projects
... and which the
authors believe

provides customer and
practitioner benefit
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Single
comprehensive
notation

Multiple notations

+ presentational

+ i +
nothing meta model data schema

easier for customer
understanding

demanding to
practice likelihood of
difficult to apply on incoherence * likelihood of

industrial scale likelihood of incompleteness
demanding for incompleteness
customers




The paper is not about

« Areview of Architecture 2@ ' /INCOSE
Description Languages Edinburgh, UK
and other potentially
suitable systems
notations

* Atreatise on systems
architecting

 A'how to’ guide on
devising and applying a
presentational data
schema
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What constitutes an architecture description? f/\

PN
‘Tetrahedral model’: 26 ' INCOSE
W——— * 4 functional aspects i,‘.{f??‘_"g',‘g 5
« May be composed of multiple viewpoints
/\ * ... but relationships between, and
: coverage of, viewpoints are rarely
addressed
 May be augmented or annotated with
:Lt,antci:ionm L/ non-functional considerations e.g.
structure - Safety
— security
———— — performance
Ll — availability

A viewpoint is a ‘work product establishing the conventions for the construction, interpretation and use of
architecture views to frame specific system concerns’, BS ISO/IEC/IEEE 42010:2011
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Populating an architecture description with views &
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Net of tetrahedron model

Populated with issues

Overlaid with some standard notational
(diagrammatic) forms

Traditional approach to architecture
description is to use various such
forms

... with incoherence and
incompleteness being reduced if a
meta model is employed



Some different levels of architectural abstraction and
uses over time

*  Architectures may be
used employed at
different levels of
abstraction and
concerning different time
periods

. A Reference Architecture
may be used to maximise
coherence of an
architecture evolution
over time

* Implementation
architectures may be
employed to reverse
architect an existing
system or forward
architect a new system
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concrete
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Reference _
Architecture E?mburgthK
can be spegcialised
as
‘As is’ ‘Next step’ Vision
Architecture Architecture Architecture
can be can be
abstracted to elaborated as
Implementation Implementation
Architecture Architecture
— . . >
current situation next evolution future envisaged

evolutions future horizon

Implementation time



Comparison of 2 different graphical notations used for
architecture description

*  Architectures may
focus on
decomposition by

aspect or by detail structure behaviour

UML aspect-based decomposition

‘\ [} J/
2@ - INCOSE

Edinburgh, UK
July 18 - 21, 2016

states

«  Bringing coherence to
different aspects is
difficult

abstract

e OPM focusses on

easy transition

= i

bringing coherence

between aspects detailed

*  Unified Modelling

Language separates
aspects and supports
decomposition by detail

"¢

-

concrete

‘_
4=

Figure from Dov Dori’s book ‘Object Process Methodology’ reproduced without permission
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An example of OPM f/\

. System Model exhibits
Completeness and Clarity System Model 26 NC
— Completeness of System A Edinburgh, UK
Model can be partial or full R

— Clarity of System Model I ]
can be low or high Completeness Clarity

. Modeller handles Complexity
Managing
. Complexity Managing consists

‘
of Zooming-in and Zooming- Modeller Complexity
out, Unfolding and Folding, State Managing
Expressing & Suppressing,
Zooming-in & Unfolding State Expressing . .
& Folding & Suppressing View Creating

and View Creating
Figure from Dov Doris’s ‘Model-Based Systems Engineering with OPM and SysML’ reproduced without permission

high

~

. Complexity Managing changes
Clarity from low to high and
Completeness from partial to
full
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An alternative approach using a presentational data f\
schema /_\
s

ar:;::zzlg"e I(Elentif\{ing : S *  Authors advocate a novel 26 - “,',"_‘;93,.5
description viewpoints nopulatio approach employing a Edinburgh, UK
presentational data schema e, 2t
P — Q = 4 5= * Itaddresses several issues such as:
= — capturing what needs to be architected, how
it should be described, and (by inference)
what doesn’t need to be architected
— understanding what viewpoints and
Key RS vy I oS Hurman t2 diagramming styles can be employed to
W oo ] ok capture an architecture
oo ! =5 Luman roie 10 —  assisting system architects in populating a
W orreamouned — system architecture
m emonned | — : — deriving tool-enforceable consistency and
‘ -~ oot R R completeness checks
SETEIT . pporting - commun!cating architecture, its elements
architects 0 : 8 and relationships to stakeholders
0T DICIEC — organising architecting work amongst a team

and between different specialists
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Using the presentational schema to organise the
architecting process

Performed by

Generic

Operational O )5 Dependent on
node activity

resource

Refers to

System data
exchange

Contributes
to
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One of the products we are 9@ ' INCOSE
Interested in is the SV-05: the Edinburgh, UK

mapping of Operational Activities """ *"*"°

and System Functions
This mapping is shown in green



Using the presentational schema to organise the
architecting process

Performed by

Generic

Operational O€ 62101 | Dependent on
node S activity

resource

Refers to

System data
exchange

Contributes
to
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This provides some clarity by 9@ ' INCOSE
highlighting the fact that two Edinburgh, UK
domains of expertise are involved iy 1821, 2016

But we still have the problem of spanning what
could be a large conceptual gap



Using the presentational schema to organise the f\
/_\I

architecting process

Performed by

Generic

Operational O€ 62101 | Dependent on
node S activity

resource

Refers to

System data
exchange

Contributes
to
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The first step is for the 26 ' 'INCOSE
Operational Analysts to ‘tag’ Edinburgh, UK
each Operational Activity with the Juy 15-21, 2016
System(s) believed to be involved in the
Operational Activity, as shown in green



Using the presentational schema to organise the f\
/_\

architecting process LTS
b 4
Performed by . If the tagging is accepted, the 26 ' 'INCOSE
Operational O Operational MEESCICCT g Generic focus moves to the set of E dinburgh,UK '
node - activity resource System Functions performed by Juy18-21.2016
each System, as shown in green

Refers to

System data
exchange

Contributes
to
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Presentational data schemas are part of the ‘toolset’ of
systems architects m

;’\ Y
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o Architecture :\rchitectu;e b 26 ITNVCOSE
descriptions may be ol |- 1
Used fOf' SyStem lProvide context to /

. 3 ay include 3 =
design and other v 2 AT
- - gEe EE,E
SyStemS engineering Architecture 22 .E | Architecture EE 5o Presentational
purposes Concepts “| Descriptions Data Schema

° A
They are enabled by May be used T T T May be used
an armou ry Of to devise May be used to express , to express
architecting tools Architecting g::;?:ttilg: Diagrammatic

« Presentational data e i anguages (ADLs) horn
schemas are a key May employ | ) T )
and com plementa ry May be employed to underpin
tOOI Meta Model May be employed to underpin
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