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Today’s TalkToday s Talk

• Agilityg y
• Architecture
• Is there a true dichotomy?• Is there a true dichotomy?
• How to integrate them!!!
• Take-Away – one thought
• Agility and architecture: g y
A match made in Heaven…broken on Earth?



AgilityAgility

• Agility is the ability to both create and g y y
respond to change in order to profit in 
a turbulent business environment.

• Characteristics of Agile development
Jim Highsmith (2002)

• Characteristics of Agile development
– Iterative and incremental

S ll l– Small releases
– Release plan/ feature backlog

It ti l /t k b kl– Iteration plan/task backlog
– Collocation

Sanjiv Augustine (2004)



Agile ManifestoAgile Manifesto

We are uncovering better ways of developing software 
by doing it and helping others do it. Through this work 
we have come to value:

• Individuals and interactions over process and tools,
• Working software over comprehensive documents,
• Customer collaboration over contract negotiation,
• Responding to change over following a plan.
That is, while there is value in the items on the right, we 

value the items on the left more

Source: http://www.agilemanifesto.org/Source: http://www.agilemanifesto.org/



Perceptions about ArchitecturePerceptions about Architecture

• Architecture is Big Up Front Design (BUFD)

• Architecture means massive documentations

• Architecture doesn’t add value to customers 
– You Ain't Gonna Need It (YANGI)

• Architect – Prescriptive guy

ArchitectureAgility ArchitectureAgility

Adapted from Kruchten, P., 2009



What is Software Architecture?What is Software Architecture?

• Architecture is the fundamental organization of a 
b di d i i h isystem embodied in its components, their 

relationships to each other and to the environment 
and the principles guiding its design and evolution.and the principles guiding its design and evolution. 
(IEEE1471 – 2000).

It ll b t DECISIONS b d d d b tt• Its all about DECISIONS – bad, good and better ones

• Context good decisions may become the bad onesSoft are architect re sho ld• Context – good decisions may become the bad ones Software architecture should 
provide intellectual control 

and specifications for 
i f l i bmeaningful reasoning by 
stakeholders 



Architectural Design Decisionsg

Hybrid MST

1. Quality 
requirements

2. Key 
scenarios

4. Alternative 
design 

patterns

5 I l t ti

Solaris Operating System

ACE/TAO/CIAO Tactical Display Framework
(TDF)

Software Components

scenarios 5. Implementation
(applying patterns)

3. Embedded real-
time CORBA Solaris Operating System

Sun Microsystems workstation

6. Runtime 
environment (test 

bed)

patterns

Liu, J., Ali Babar, M., Middleware architecture evaluation, NICTA Tech Report,  2009



Quotes from Agile Proponents!!!Quotes from Agile Proponents!!!
• “It seems that many agile method users misunderstand what 

il th d j t i hit t d j tagile methods are, just ignore architecture, and jump onto 
refactorying.” Satoshi Basaki

• “The YAGNI belief has led many agile team ultimately to a 
point of failure by ignoring the architecture’s essential 
elements ” Blair Watt Cullelements. Blair, Watt, Cull.

• “Architecture is just as IMPORTANT in XP projects as it is in j p j
any software project. Part of the architecture is captured by 
the system metaphore.” Kent Beck

• “Tension between agility and architecture might be FALSE
dichotomy.” Craig Larman



H t i t t A ilit &How to integrate Agility & 
Architecture?



A Story….A Story….

• A market leader in financial 
products & services

• Multiple development sites withMultiple development sites with 
various development paradigms

• Agile experimentation started
Features & 
resources• Agile experimentation started 

around 2004
M i ti ti i d

resources 

• Main motivation was increased 
competition from other sites

• Pure agile in distributed 
arrangements couldn’t work



Common Practices!!!Common Practices!!!

• Agile project apply two stages of design solutions:
– Draw HIGH LEVEL roadmap called Software Architecture 

Overall Plan (SAOP)
– Developers look for flaws – design validationDevelopers look for flaws design validation

• NO attention to quality attributes – rather useNO attention to quality attributes rather use
– Re-factoring

– Maintenance projects – 3 years!!!Maintenance projects 3 years!!!

• Argument against upfront design – why do something g g p g y g
that has to be changed later on? 

• Main drivers - functionality, delivery time, budget



What to Do about It?



Challenges and Strategies 1/2Challenges and Strategies 1/2
• Incorrect prioritization of user stories (C)

• Involving architects and developers in feature 
analysis works (S)analysis works (S)

• Lack of time and motivation for considering design 
h i (C)choices (C)

• Combine Zero iteration with Feature AnalysisCombine Zero iteration with Feature Analysis 
Workshop (S)
– Zero iteration means doing architecturally focused work



Challenges and Strategies 2/2Challenges and Strategies 2/2
• Unknown domain and untried solutions (C)

• Apply hybrid approach (S)

• Pilot project for sorting out backlogs (S)

• Lack of focus on quality attributes (C)

• Make quality attributes a success factor (S)• Make quality attributes a success factor (S)

• Link development and maintenance budgets (S)Link development and maintenance budgets (S)

• Lack of Skilled people (C) 
Further details: Ali Babar, M., An exploratory study of architectural practices and challenges 

in using agile software development approaches. WICSA/ECSA 2009: 81-90.



Another Story….Another Story….

• Security software leader
Directory Directory 

and Security and Security 
ServicesServices

ExistingExisting
ApplicationsApplications
and Dataand Data

Dozens of 
systems and 
applicationsy

• Market of 90+ countries
• Agile transformation begin

BusinessBusiness
DataData

DataData
ServerServerWebWeb

ApplicationApplication
SS

WebWeb
ServerServer

DNSDNS
ServerServer

applications

Thousands of • Agile transformation begin 
in 2005
C l h ld il

ServerServer

Storage AreaStorage Area
NetworkNetwork

ServerServerServerServer tuning 
parameters

• Commonly held agile 
beliefs couldn’t work!!!

Networket o

BPs andBPs and
ExternalExternal
ServicesServices

DataData

Hundreds of 
components

• Introduced platform based 
development for SPEED

• Agile & Product line



PL Platforms and Agile ApproachesPL Platforms and Agile Approaches



Key PointsKey Points

• Implementing features without up-front design 
exploration Doesn’t work

• Document architecture & sharing of tacit knowledge
• Research project for exploring potential problems
• Organize teams based on the use of platforms
• Rotations between research and product projects
• Use research projects for maintenance or evolution
• Research projects are carried out using Agile 

practices BUT no delivered functionality
• Different lengths of Sprints – 2 and 4 weeks



Users Stories….Users Stories….



User Stories + Quality Scenariosy
M1 (H, H): Add the ability to interact with a new 
University record system to validate the 
authenticity of a degree within 2-person day.y g p y



Role & Responsibilities of ArchitectRole & Responsibilities of Architect

Institutionalized the
A lead architect works for 

h ti iti d Institutionalized the 
role of architect with 

more focus on 
facilitation & serving

research activities and 
makes the final decision 
for conflicting situations

facilitation & serving 

Architects need to 
have goodProject architect knows have good 

understanding of 
Agile approaches

the overall architecture, 
required features, and 
implementation status

Have multiple 
hit t l ti

Project architect 
document/update 

d i tarchitects – solution 
architect and 

implementation 
architect

and communicate 
the architectures



Complying with Agile Valuesp y g g

XP value Architectural Approaches
Communication Facilitate stakeholders’ involvement at all 

stages of development
Simplicity Coarse-grained design with only enough 

architecting to ensure quality attributesarchitecting to ensure quality attributes
Feedback Architectural evaluation provides early 

feedback on risky and non-risky decisions
Courage Foreseen changes can be planned and 

incorporated in the design, risk avoidance



A Few Take-Aways!!!A Few Take Aways!!!
• Understand the Context

• Clearly define architecture

• Define an architecture owner like product owner

• Exploit architecture to communicate and coordinate

U iti l d l bl f ti lit t id tif d• Use critical and valuable functionality to identify and 
assess architecture

• Understand when to freeze the architecture

• Track unresolved architecture issue (backlog)
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