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The Problem

» How to support evolving system architectures
to meet changing business goals.

“the bigger picture”

* How to have goals among agentsdrivethe
design process.




Given a Telephone System architecture

* | know what the system does, however:
— What business goalsled to these architectural structures?
— What happens to the structures when business goals change?

Drawn by a senior architect
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| Proprietary, Centralized control architecture '
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For example: adding internet browsing on the
telephone sets through WAP* architecture

It's abusiness tactic to differentiate the companies telephone set offering
through enhancing the ability to design & access internet based service

WAP Gateway
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| Open, Decentralized control architecture I

*WAP— Wireless Application Protocol




Where to place the Client in the telephone system?

1. Within Call Control ? ? 5 i
(stick to centralized control arch.) o et | -
| WAF Garewny

| WML Exemde

2. Within the Virtual Peripheral?
(towards decentralized contr. arch.) |

3. Within the “intelligent” phone
set? (decentralized control arch.)
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Modeling assumptions

How to model architecture during design ...

 when requirements notations drive architectural
notations [Mylopoulos, STRAW]

» when acknowledging that
— architecture of asystemisa“living” dynamic evolving
“organism”
— the design process never ends but “spirals’ up and down
— architecture design & evolution is a social negotiation process




Actor Notation

Actors = (capabilities+ Goals) that eventually become
components or connectors in the “finished” design

Actor A denotes some
design unit under
development.

apqu%\'éftion

For example:

Denotes the “new application”, such asthe

WAP client, to be introduced into the current

architecture

We wish to show how goals are
propagated among actors during
design !

Intentional Goal Dependency

Actors = (capabilitiest Goals) that eventually become
components or connectors in the “finished” design

Intentional dependency I

Actor B

Actor A depends on Actor
B to achieve Goal X during
further design.

app'?fé"é'non
ownership of

telephone set
he granted
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“new application” expects the “new controller”
to be designed such that it can grant ownership
to a shared telephone set (not shown).
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Intentional Softgoal Dependency

Actors = (capabilities+ Goals) that eventually become
components or connectors in the “finished” desian

Guality 1

Actor A depends on Actor
B to achieve Qualities 1,2
while achieving Goal X.

applieation

ownership of
telephane set
be granted

minimize
processing
errar

“new application” expects the “new controller”
to be designed such that its performanceis not
degraded and that no processing errors occur
during controlling.
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Actor Internal View

Actors = (capabilitiest Goals) that eventually become
components or connectors in the “finished” design

Actor B needs to achieve design
Goal X, Qualities 1, 2 by
designing some capabilities.




Capabilities and Goals

Actors = (capabilities+ Goals) that eventually become
components or connectors in the “finished” design

&
.
.,

Actor B adopts capability 1 Means-ends I %
to achieve design Goal X,

and address Quality 2
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Alternatives during design

Actors = (capabilitiest Goals) that eventually become
components or connectors in the “finished” design

Actor “new application” & “new
controller” negotiate achievement of
desired qualities wrt. alternatives
proposed by “new controller”

O g of

D sl

Actor “new controller” has know-how &
autonomy to adopt alternative ways of
achieving design goals X.

twinphons ust




Actors
establishing
new Actors

Distribution of design goals
based on the stateless
controlling alternative

Softgoal further _|
propagated

Additional intentional dependencies
L)

Architectureis a
social network !!

Some tradeoffs during
design of the new
controller actor
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Shared controller

architecture

Architectureis a
social network !

Stateless shared
controller
architecture

Stateful shared
controller
architecture

Conclusions & Future work

Treating architectural elements as Actors alows

— Introducing, distributing, negotiating and tracing goals and
their achievement by architectural elements during the
design process and during evolution.

— Providesthe basis for goal driven design guidance

Better integration of modeling views needed
Methodological support

— Also possible integration into Boehm et. al. work related to
negotiations

Stakehol der oriented viewpoints

— Management view, designers view, etc.

Actor/Agent extension for ITU-URN/GRL effort




Supplements
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Reusing architectural fragments
through “ISA” links

The designer of the I/O Handler might now:

*Grant ownership to user services

*Deal with Performance and/or Minimizing processing
errors to keep the user services actor happy.

Device sharing
architectural pattern

Device Controller is
part of a device-
sharing architecture

I/0 Handler is part of
a telephone system
architecture

Note: Creating ISA
links is a step in the
design process
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Intentional dependencies are inherited
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Telephone system
architecture fragment

Note: Inheriting intentional
dependencies is a design
step ...

... done interactively and
selectively together with
rationales

which are recorded in the
process view
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Partitioning of the system over time
Old Business Goals (with alternatives)

\

Proprietary System
Centralized Control
System goals
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Shared controller
based architectures
comes in two flavors

New Business Goals

!

Open System

Decentralized control

Systemn goals

T “Tmpact” link

Inheritance link

evolution link

\ Architectural

<
y

Design Process over time (design states)

Functional Design i :
goals & tasks

L)
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