Objectives

« 1o intreduce architectural design and to

Architectural Design dRScUSS Rs Mporiance
g « o explain the architectural design decisions
that have fo be made
« 1o introduce three compleme
architeciural styles covering organisation,
decomposiion and contral
« Todiscuss reference architeciures are used
o communicate and compare architectures
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Topics covered Software architecture

« Anchitectural design decisions
« oysiem organisaton

« Decomposition styles

« Controd styles

« Reference architecturss
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« The design process for dentifying the sub-
systems making up 3 system and the
framework for sub-system control and
communication is architectural design.

« Ihe cutput of this design process is a3
description of the software archibecturs.
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Architectural design

Advantages of explicit architecture

+ An early stage of the systam design process.

« Represants the nk between specification
and design processes.

« Often carried cut in paralel with some
specification activities.

» It invobkees identifying major systam
comgonents and their communications.
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s Staksholder communication

Architecture may be used 3 a focus of
discuEEln by EYSiem stakeholders.

+ Cysiem anslysis
»  Means Mat anakvsls of whethar T2 Bysi2m can
meet It= non-functional raguiraments ks possible.

« Large-scale reuss

»  The architeciure may b= reusabia 30r06s 3
rangs of syEtems.
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Architecture and system characteristics

Architectural conflicts

» Parfomance

' Lerwiiss criscw cpermlione B mnimiss SSrimonice 3o
L'ss mrgs e than fins-gran oomponania.

« LUsing large-grain componants improves
pesrformance but reduces maintamabdity.

« 20U s Intreducing redundant data improves
B e e availability but makes security more difficult.
« Salely + Localising safety-related features usually
' I::::::-ll‘llj-ﬂ'ﬂﬂ femiuren in m z=vadl nomber of aob- MEans more communcaticn so ':IE;EEIE'E'
. Awzlabiiy performance.
Induc s recurceni comiporenis end mechenioms for ol
flermrce.
«  Malnizinakdity
' Lo Tne-grar. repiscaela comiponeni.
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System structuring Packing robot control system

« Concemed with decomposing the sysiem
into mteracting sub-systems.

« The architectural design is normally
expressad as a block diagram pressnting an
overview of the system structure.

« Maore specific models showing how sub-

systems share dats, sre distributed and
interface with each other may also be

developed.
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Box and line diagrams

Architectural design decisions

s Wery sbstract - they do not show the nature
of comiponeant relationships nor the
exfernally visible properties of the sub-
SystEms.

« However, useful for cormmunication with
stakeholders and for project planning.
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« Architectural design is a crestive procass so
the process differs depending on the type of
system being developed.

« Howewer, 3 number of common decisions
span all design processes.




Architectural design decisions

Architecture reuse

a |5 there 3 genenic appiization archiechure that can
be usad?

How will the system be distributed?

VWhat archiectural styles are approprate”

Vwhat approach will b2 used 1 Structure the syElEm?
Horw will the system be dacampasad Into modulesT
Vvhat canirol strateqy should be u=ed?

How will the architeciural design be evaluated?
How Ehould the architecture ba documented?
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+ Cysiems in the same domain ofien have
sirnilar architectures that reflect domain

concepts.
« Agpphcation product lines are bwilt around 3

core amchiteciure with variants that satisfy
particular cusiomer requiremeants.

« Agplcation architectures are covered in
Chapter 12 and product Bnes in Chapter 15

Architectural styles

Architectural models

« The architectural model of a system may
conform fo 3 genanc anchiteciural modsd or
siyle.

+ An awsrenass of thess styles can simphfy
the problem of defining system anchiteciures.

» Howewver, most large systems ars
heterogeneous and do not follow a single

« UEed ko document an archiiaclural design.
« Siabc stucthural model that shows The major sysiem
COMPON2nE.

« Dynamic procese model thal shows e process
suchre of the system.

» Interface mode that defines sul-syeiem imerfaces.

» [Relationships maded such 35 3 dat3-low mode! that
shows sLb-Eystam relatorships.

architectural style. « Distbufion modal hat showe how Eub-EYSiamE are
diefriouted across computers.
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System organisation The repository model

« Reflects the basic strategy that is used to
struscturs 3 system.

= Three organisstional styles are widely used:

- A ghared data repositony styie;
- J’LH’IEI'E'['EE".‘JEE-E['EE'LEIE-%’E;

= An absact maching or ayerad Etyle.
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« Sub-systems must exchange data. This may
be done in two ways:
»  Ehared 8a3f3 kE hald In a ceniral dalabass ar
repositony and may b= accessad by all sub-
EYEIRME;

Each sUo-eyeiem malntains HE own database
and passes data explicly to ather sub-gystams.
« When large amounts of data are to be
shared, the re ﬂsg model of sharing is
mast commonly used.




