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Iterative development processesIterative development processes

 The Unified Process (UP)Unified Process (UP) has emerged as a popularpopular
software development process for building object-orientedobject-oriented
systemssystems

 The Rational Unified Process (RUP)Rational Unified Process (RUP) is a detailed
refinement of the Unified Process

 The UPUP combinescombines commonly accepted best practicescommonly accepted best practices,
such as an iterative lifecycleiterative lifecycle and risk-driven developmentrisk-driven development
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Iterative and incremental developmentIterative and incremental development

 Development is organized into a series of short, fixed-lengthshort, fixed-length
(for example, four week) mini-projectsmini-projects called iterationsiterations

 The outcomeoutcome of each iteration is a tested, integrated, and
executable but incomplete system

 Each iteration includesEach iteration includes its own requirements analysis,
design, implementation, and testing activities

 The iterative lifecycle is based on the successivesuccessive
enlargement and refinementenlargement and refinement of a system through
multiple iterations, with cyclic feedbackfeedback and adaptationadaptation as
core drivers to converge upon a suitable system

 The system grows incrementallygrows incrementally over time, iteration by
iteration

4 ottobre 2007 4ICT Systems for Business Networking

Iterative and incremental developmentIterative and incremental development
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Iterative vs. prototypingIterative vs. prototyping

 Iterative development is not prototypingnot prototyping:

 The output of an iterationoutput of an iteration is NOTNOT an experimental or
throw-away prototype

 The outputoutput of an iterationof an iteration is a production-grade subset of
the final system

 Each iterationEach iteration tackles new requirements and
incrementally extends the system
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Embracing ChangeEmbracing Change

 Rather than fightingRather than fighting the inevitable changeinevitable change that
occurs in software development by trying (usually
unsuccessfully) to fully and correctly specify, freeze, and
"sign off" on a frozen requirement set and design before
implementation, iterative development is based on an
attitude of embracing change and adaptationembracing change and adaptation as
unavoidableunavoidable  and indeed  essential driversessential drivers

 Each iterationEach iteration involves choosing a small subset of thea small subset of the
requirementsrequirements, and quickly designing, implementing, and
testing

 A small step leads to rapid feedbackrapid feedback from the users,
developers, and tests (such as load and usability tests)
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"yes...but" process"yes...but" process

 End-users have a chancea chance to quickly see a partialsee a partial
systemsystem and say, "Yes, that's what I asked for, but nowYes, that's what I asked for, but now
that Ithat I’’m trying it, what I really want is something slightlym trying it, what I really want is something slightly
differentdifferent“

 This "yes...but""yes...but" process is not a sign of failure …

 … but a way to make progress and discover what is of
real value to the stakeholders

 A series of structured build-feedback-adapt cyclesbuild-feedback-adapt cycles
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Towards the Towards the ““true pathtrue path””

In early iterations the deviation from the "true path""true path" of the system
(in terms of its final requirements and design) will be larger than in
later iterations  Over time, the system convergesconverges towards this path
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Benefits of Iterative DevelopmentBenefits of Iterative Development

 early mitigation of high risksearly mitigation of high risks (technical, requirements,
objectives, usability, and so forth)

 early visible progressearly visible progress

 early feedback, user engagement, and adaptationearly feedback, user engagement, and adaptation,
leading to a refined system that more closely meets themore closely meets the
real needsreal needs of the stakeholders

 managed complexity:managed complexity: the team is not overwhelmed by
"analysis paralysis" or very long and complex steps

 the learning within an iterationthe learning within an iteration can be methodically
used to improve the development processto improve the development process itself, iteration
by iteration
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Tackle high-risk and high-value issuesTackle high-risk and high-value issues
in early iterationsin early iterations

 Example: the new system is a server application that has to handle
2,000 concurrent clients with sub-second transaction response time
 do not waitdo not wait for many months (or years) to design and
implement this high risk requirement

 Leave the easier workeasier work till later iterationslater iterations

 Drive down the high riskshigh risks in the early iterationsearly iterations,
 the project does not "fail late" (as in waterfall projects)

 Better to "fail earlyBetter to "fail early" if at all, by doing the hard things first

 The UP is said to be risk drivenrisk driven.

 Risks: lack of skills or resources, technical challenges, usability,
politics, …
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UP PhasesUP Phases

 1. InceptionInception — approximate vision, business case,
scope, vague estimates

 2. ElaborationElaboration — refined vision, iterative implementation
of the core architecture, resolution of high risks,
identification of most requirements and scope, more
realistic estimates

 3. ConstructionConstruction — iterative implementation of the
remaining lower risk and easier elements, and preparation
for deployment

 4. TransitionTransition — beta tests, deployment
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UP PhasesUP Phases

 This is not the old "waterfall"not the old "waterfall" or sequential lifecycle of
first defining all the requirements, and then doing all or
most of the design

 Inception is not a requirements phaseInception is not a requirements phase; rather, it is a kind
of feasibility phase, where just enough investigation is
done to support a decision to continue or stop

 Elaboration is not the requirements or design phaseElaboration is not the requirements or design phase;
rather, it is a phase where the core architecture is
iteratively implemented, and high risk issues are
mitigated
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Elaboration phaseElaboration phase

 Elaboration ends whenElaboration ends when the high risk issueshigh risk issues have been
resolved, the architectural corearchitectural core or skeleton is complete,
and "most" requirements"most" requirements are understood

 At the end of elaborationAt the end of elaboration, it is possible to moremore
realistically estimaterealistically estimate the remaining effort and duration for
the project
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Construction phaseConstruction phase

 PurposePurpose: to finish building the applicationto finish building the application, alpha testingalpha testing,
prepareprepare for beta testing (that should be done in the
transition phase), and prepare for deployment
 E.g. writing the user guides and online help

 It is sometimes summarized as ““filling the skeleton"filling the skeleton"
created in elaboration

 Construction ends whenConstruction ends when the system is ready for
operational deployment, and all supporting materials are
complete (e.g. user guides, training materials, …)
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Transition phaseTransition phase

 PurposePurpose: to put the system into productionproduction use

 ActivitiesActivities:
 beta testing,

 reacting to beta test feedback,

 fine-tuning,

 data conversion,

 training,

 parallel operation of the old and new system,

 ...
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Phases and iterationsPhases and iterations
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UP DisciplinesUP Disciplines

 The UP describes work activitieswork activities (e.g. writing a use
case) within disciplinesdisciplines

 DisciplineDiscipline: a set of activitiesset of activities (and related artefacts) in
one subject area (e.g. the activities within requirements
analysis)

 ArtifactArtifact: any work product (e.g. code, Web graphics,
database schema, text documents, diagrams, models, …)
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UP disciplinesUP disciplines
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UP & RUPUP & RUP
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Development caseDevelopment case
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Motivations for Motivations for TimeboxingTimeboxing an Iteration an Iteration

 Parkinson's lawParkinson's law: work expandswork expands so as to fill the time
available for its completion
 Distant or fuzzy completion datesDistant or fuzzy completion dates exacerbate this effect

 Near the start of a project, it can feel like there is plenty of timeplenty of time
to proceed leisurely

 If the end date for the next iteration is only two weeks away, and
an executable, tested partial system must be in place on that
date, the team has to focus, make decisions, and gethas to focus, make decisions, and get
movingmoving

 Prioritization and decisivenessPrioritization and decisiveness
 ForceForce a development team to make decisionsto make decisions regarding the

priority of work and riskspriority of work and risks, identify what is of highest business
or technical value, and estimate some work
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Motivations for Motivations for TimeboxingTimeboxing an Iteration an Iteration

 Team satisfactionTeam satisfaction
 Lead to a quick and repeating sense of completion, competency,sense of completion, competency,

and closureand closure

 The team has the experience of finishing somethingthe experience of finishing something, rather than
work lingering on for months without completion

 Important for individual work satisfactionindividual work satisfaction, and for building team
confidence

 Stakeholder confidenceStakeholder confidence
 When a team makes a public commitmentpublic commitment to producing

something executable and stable within a short time periodwithin a short time period, on a
particular date and does sodoes so, business and other stakeholders
develop increased confidence in the team and the projectincreased confidence in the team and the project
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The Sequential "Waterfall" LifecycleThe Sequential "Waterfall" Lifecycle

1. Clarify, record, and commit to a set of complete andcomplete and
frozen requirementsfrozen requirements

2. DesignDesign a system based onbased on these requirements

3. ImplementImplement, based onbased on the design

4. IntegrateIntegrate disparate modules

5. Evaluate and testEvaluate and test for correctness and quality
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The Sequential "Waterfall" LifecycleThe Sequential "Waterfall" Lifecycle

 AttitudesAttitudes:
 Carefully and fully define an artifactCarefully and fully define an artifact (for example, the requirements

or design) before carrying on to the next stepbefore carrying on to the next step

 Commit to a frozen set of detailed requirementsfrozen set of detailed requirements

 Deviation from the requirementsDeviation from the requirements or design during later steps indicatesindicates
a failurea failure in not having been sufficiently skilful or thorough

 A waterfall process is similar tosimilar to the engineering approach the engineering approach by
which buildings and bridges are constructed

 Software development appear more structuredmore structured and similar
to engineering in some other fields. For some time, a
waterfall process was the approach mostly adoptedapproach mostly adopted

 Some things should be built like buildings but notSome things should be built like buildings but not
usually software usually software 
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Some Problems with the WaterfallSome Problems with the Waterfall
Lifecycle: Lifecycle: Delayed Risk MitigationDelayed Risk Mitigation

 Risks:
 the wrong design,

 the wrong set of requirements,

 a strange political environment,

 lack of skills or resource

 ...

 ValidationValidation of the architecture's suitability happens long after
all requirements and all design are specified (inevitably
imperfectly), during the later major step of implementation
(even many months or years after starting the project)
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Delayed Risk Mitigation: Delayed Risk Mitigation: Mitigation withMitigation with
iterative processesiterative processes

 In iterative development
the goal is to identifyto identify
and mitigate theand mitigate the
riskiest issues riskiest issues earlyearly

 The high risks might be in
the core architectural
design, the usability of the
interface, disengaged
stakeholders. Whatever,
they are tackled first

 Early iterations focus on
driving down the riskdriving down the risk
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Some Problems with the WaterfallSome Problems with the Waterfall
Lifecycle: Lifecycle: Requirements InflexibilityRequirements Inflexibility

 The only constant is changechange:
 the stakeholders change their mindschange their minds or cannot fully envision what

they want until they see a concrete system

 the market changes

 …

 WaterfallWaterfall: lack of responsiveness to changing user
wishes or market opportunities

 Iterative developmentIterative development: not all requirements are
specified before design and implementation, and
requirements are not stabilized until after at least several
iterations
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Requirements Inflexibility: Requirements Inflexibility: Mitigation withMitigation with
iterative processesiterative processes

 A subset of core requirementssubset of core requirements is defined
 The team chooseschooses a subset of those to design and

implement (based usually on highest risk or business
value)

 Stakeholders meet in a second one- or two-day
requirements workshoprequirements workshop, intensively review the partial
system, and clarify and modify their requests

 Iteration of incrementally implementing the systemincrementally implementing the system
 Stakeholders meet in a third requirements workshop, and

refine again
 A somewhat realistic plan and estimate of the remaining

work is possible
 …
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