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Outline

The need for effectively integrating architecture-centric
activities into the software system life cycle .
Architecture-centric methods: QAW, ADD, ATAM.

Anintegrated approach to software architecture design
and analysis.

Flan driven approaches as exemplified by EUP,

Adile approaches as exemplified by XF.
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Addressing a Need

1. Software architecture is the bridge between
mission/business goals and a software-intensive
system.

2. Quality attribute requiremeants drive software
architecture design.

3. Software architecture drives software development
throughout the life cycle.
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System Qualities and Software
Architecture

. determines level of quality

N drive

* Performance

Security drives
Interoperahility
Reliahility
Availability
etc.
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QAW Overview

The Cluality Attibute Workshop (QAWY) s a facilitated
method that engages system stakeholders early in the
life cycle to discover the driving quality attribute
requirements of a software-intensive system.

Business drivers _
' > ey SCENANOS
Architectural plan QAW
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ADD Overview

The Attribute-Driven Design (ADD) method 15 an
approach to defining a software architecture by basing
the design process on the quality attribute
requirements of the system.

Constraints iti
Decomposition
Functional requirements ADD of the architecture

Cluality requirements
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ATAM Overview

The Architecture Tradeoff Analysis Method® (ATAM®)
15 a method that helps a system’s stakeholder
community understand the consequences of
architectural decisions with respect to the system's
quality attribute requirements.

Eiusirjess drivers _ 5 ATAM s Risks
Architectural documentation

& ATAM, avd Archiectre Tadeor Sy 3z Method 3 reqieered v e U5, Patestand TAde mark 0 mcs
b Carvegle Melion Ualve sy,
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Life Cycle
Integration

~ Architecture
. Requirements ;
«  Elicitation

LAY

r.-"' Architecture
: Definition

Gudity
Iribtes

Irehitectoral
Tactics

Architecture
Evaluation
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Quality Attribute Scenarios

Artifact:
Code
Stmulus: Response
Wizhes ol fication
to Change iz made with
Sowce: the LI Emwironment: no zide efectz Response
D eveloper & Design Measure:
time In Three
Hourz
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Architectural Tactics
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Change Irterfaces . Tested
« Polrmorphism B5IE0,
«Generalize Module .Esﬁgﬁnicaﬁon  Companent And
«Limit Poszible Options E aths Replacement Deployed
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Methods and Quality Attributes

The architecture-centric methods:

« are explicitly focused on quality attributes
directly link to business and mission goals
explicitly involve system stakeholders
are grounded in state-of-the-art quality attribute
models and reasoning framewaorks
are documented for practitioner consumption
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Methods and Life-Cycle Activities
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Life-Cycle and Architecture-Centric Activities

Life-Cycle Activity Architecture-Centric Activity

Eusiness MNeeds Create a documented set of business

and Constraints goals using a business presentation
template.
Fedquirements Elicit and document six-part scenarios

using general scenarnos, utility trees,
and scenario brainstorming .

Design and Design the architecture using
Analysis architectural tactics.

Analyze the architecture with respect
to arefitectural drivars.
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Rational Unified Process (RUP)'

Phases

Workflows Incepdicn Elaboration Construction Trarsition
. . . -

Business Modeling

Requirements fﬂd‘“—“\‘\‘i““«.‘__

Analysis and Design

Irrplrrs AN

Tesst

Deployrment
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RUP and the Architecture-Centric Methods
Phases
Inception Elaboration Construction Transition

D a—
| | ADD
Requirements y

Workflows

Analysis and Design
i T
Implementation
| | ATAM
Test i .
|
i
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Architecture-Centric Methods as RUP Activities

Method | Role Discipline | Workflow Detail | Artifacts
Affected
1AM systems Fegts Understand Business case
analyst otakeholder Supplermentary
MNeeds specifications
ADD ooftware [ Analysis & |Define a software
architect Design Candid ate architecture
Architecture docurme nt
Ferfarm (=A0)
Architectural
=ynthesis
ATAM | Technical | Analysis & | Refine the Review recard
reviewer | Design Architecture S
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The QAW as a RUP Activity

Elicit Quality Atiribuie Scenarios Using the QAW

Puwrpose: Engage system stakeholders eatly in the life cycle to discover
the drving quality attribuote requurements of a software- intensive system.

Role: Systems analyst [Analysis tea)

Frequency: As required, typically once per iteration in the Inception
FPhase and once in the Elaboration Phase.

Input Artifacis: Resulting Artifacts:

® husiness cage [business drivers) | ®#business case [business goals]

® yizion document [architectural | ® supplementary specifications
plan] [srefiarios]

Workflow Details:
® Bequurements
® Trderstatnd Stakeholder Heeds
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The ADD Method as a RUP Activity

Design the Software Architeciure using the ADD Method

Pwrpose: Define software arclutectures basing the design process on the
guality attribute requirements.

Role: Software Archutect

Frequency: Cptionally i meception. First elaboration steration. Later
terations if substantial changes to the architecture need to be explored.

Input Artifacis: Resuliing Artifacis:

* Vizion [cotstraints] * Software Architecture

& Aych Proofiof- Concept [constraints] | Docwment [decomposition -
# [Jze-Cazge Model [functional reqis) module, concurrency, and
* Suppl. Specs [guality attribute reqts] deployment views]

Workflow Details:

* Analysis and Design
® Define a Candidate Architecture
® Perform Architectural Bynthesis
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The ATAM as a RUP Activity

Evaluate the Software Architeciure Using the ATAM

Purpose: Assess the consequences of architectural decisions in light of
guality attribate requirements and business goals.

Role: Techinical reviewer [Evaluation team]

Frequency: Occurs at least once per iteration, especially during Elaboration.

Input Artifacis: Resulting Artifacis:
* husiness case, vision [business ® review record [supplemented with
dtivers) tisk themes and impact they have
* zoftware architecture document o1 achieving the business goals]
[atchitectural documentation] ® software architecture documernt
* supplementary specifications [atmiotated with sensibivity pounts
[scenarios] and tradeoffs]

Workflow Details:
* Apalysiz and Design
® FEefine the Architecture
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Agile Approaches (Agile Manifesto)

"“WWe are uncovering better ways of developing software by doing
it and helping others da it. Through this work we have come to
walue:

= individuals and interactions over processes and tools
= working software over comprehensive documentation
= customer collabaration aver contract negotiation

= responding to change aver following a plan

That iz, while there iz value in the items on the right, we value the
iterns on the left more.”

kent Beck James Grenning Rabert C. hartin
hike Beedle Jim High=mith Stewe hizllor
Arie wan Bennekum Andrew Hunt Fen Schwaber
Aistair Cockbum Fon Jeffries Jeff Sutherdand
Ward Cunningham Jon Kem Dawe Thomas
hartin Fowler Brian hiarick

= 2001, the abowe authars
Thiz declamtion may be freehy copied in amy form, but onby in its entirgy through this notice.
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Agile Development

High-level life cycles for agile software development
contain the following phases:

+ Initial Kequirements Up Front (IRLIF)
+ Initial Architecture Phase

« Construction Phase _ _
- iterates through small increments one iteration

» Deployment Phase per release
+ Production Phase

The phases apply to software development durnng
wihich a new product or a new release of an existing
product is delivered.
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Agile Development

High-level lifecycle for ag oftware development
contalns the fﬁllnmring s ses

Initial Bequirernents |n Eront (IRLIE]
Initial Architecture Phase A0D
+ Construction Phase

- iterates through small incrermerd:
+ Deployment Phase
+ Production Phase

one iteration
er release

The phases apply to a software development where a
new product or a new release of an existing product is
deliverad.
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Architecture-Centric Methods and XP Values

XP Values Architecture-Centric Methods Added Value

Communication | Stakeholder concerns regarding guality attribute
requirements are captured and communicated to
developers o that they influence design.

simplicity Just enough architecting.
Triage: utility trees and priontization focus effors.

Feedback Early feedback for understanding technical
tradeoffs, risks, and return on investment of
architectural decisions.

Courage Rizks are exposed early in the life cycle and give
developers justification far investing resources to
mitigate them.
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Architecture-Centric Methods and XP Activities

Method

What Happens

XP Practices and Artifacts
Affected

LAY

Understand
stakeholder
CONCEIMS

Flanning game, on site
custamer, test driven
development, user stories

ADD

Define a course-
grain
architecture

Flanning game, metaphor,
simple design, architectural
spike, refactoring

ATAM

Evaluate the
architecture

Flanning game, on site
customer, refactaring, release
plan
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QAW and XP Practices

XP Practices | Value Added Through the QAW

Flanning Llser staries supplemented with six-part quality
(Game attribute scenarios.

mcenano priontization and refinement guide
selection of user stories for each iteration.

On-Site Additional stakeholders during a one-day

Custamer workshaop.

Test-Driven Scenatios can be used later to evaluate the

Development | design and provide input for analysis during

testing.
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ADD and XP Practices

XP Practices

Value Added Through ADD

Flanning Building a utility tree to identify architectural

(Game drivers is useful in choosing user stories.

betaphar step-by-step approach to defining the architecture
using module decamposition, concurrency, and
deployment views.

oimple Design | Course-grained architecture that ensures the

design meets its quality attribute requirements and
mitigates any associated risks.

Refactaring

Refactaring, which iz driven by quality attribute
needs (make it faster, make it mare secure, etc.),
Is aided by the application of architectural tactics.
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ATAM and XP Practices

XP Practices Value Added Through the ATAM

Flanning Game | User stories supplemented with six-part quality
attribute scenarios.

scenario priontization and refinement guide
selection of user staries for each iteration.

On-Site Additional stakeholders during an evaluation
Custamer workshaop.
Refactaring Artifacts (e.g., sensitivity points, tradeofts)

necessary for understanding the design before
refactaring.
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Conclusions

The benefit of including the SEI methods is to address
quality attributes in an explicit, methodical,
engineering-principled way.

YWye believe that quality attribute requirements drive the
software architecture and that architecture-centric
activities (with an explicit focus on quality attributes)
drive the software system's life cycle.
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For Additional Information

Linda Marthrop Hal Stevens

Director Business Development
Fraduct Line Systems Program Froduct Line Systems Program
Telephone: 41.2-2b8-7630 Telephone: 412-2b5-5207
Email: Imni&@sel.cmu. edu Email: hfsi@sel.cmu.edu

LS Mail _ Robert L. Maord

Software Engineering Institute Praduct Line Systems Program
Carnegie Mellon University Telephone: 412-268-1705

4500 Fifth Avenue
Pittsburgh, PA 15213-3830
Fax: 412-268-5758

Email: migsel.cmu.edu

World Wide Wieb:
http:MAaeen. 22l cmu. edufarchitecture
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Acronyms

ADD Attribute-Driven Design
ATAM Architecture Tradeoff Analysis Method
CIAWY Cuality Attribute Workshop

RLUF Fational Unified Process
SE| Software Engineernng Institute
AP Extreme Programming
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