Object-oriented Analysis and Design

Applying UML and Patterns

An Introduction to
Object-oriented Analysis
and Design
and Iterative Development

Part I - Introduction
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Chapters
1. Object oriented analysis and design
2. [Iterative, evolutionary, and agile

3. Case study

Text book, page 3-44
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Chap 2
Iterative, Evolutionary, and Agile
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Object-oriented Analysis and Design * ‘Object-oriented Analysis and Design
N N, .
A EEMT R Unified Process
o M4, BEE R EOOADH) 4 “ I stk ” 0 The Unified Process (UP) represents a mainstream

approach for software development across the spectrum
of project scales.

0 The process is scalable: you need not use the entire
framework of the process for every project, only those
that are effective.

0 The process is effective: it has been successfully
employed on a large population of projects.
H$&N$¥ ZHO 0 Improves productivity through use of practical methods
that you’ve probably used already (but didn’t know it).
0 Iterative and incremental approach allows start of work

with incomplete, imperfect knowledge.
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Unified Process Workflows The Core Workflows 1

0 Workflows define a set of activities that are performed 0 Business Modeling
0 Workflows cut across the phases, but with different Develop and refine the problem definition
levels of emphasis in each phase Identify stakeholder needs
Q The core workflows Define system features to be considered
Business Modeling Define the system scope
Requirements analysis Build the use-case model
Design 0 Requirements Analysis
Implementation Refine use-case model
Test and Integration Define the domain model

Define a candidate architecture (transitions to design)
Refine the architecture (transitions to design)
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The Core Workflows : Use Case Driven
a Design 0 Use case
Design the physical realizations of the use cases A prose representation of a sequence of actions
Develop the design model Actions are performed by one or more actors (human or non-

human) and the system itself
These actions lead to valuable results for one or more of the
actors—helping the actors to achieve their goals

Develop the deployment model
0 Implementation

Plan subsystem implementation 0 Use cases are expressed from the perspective of the users, in natural
Implement components: classes, objects, etc. language, and should be understandable by all stakeholders
Perform unit-level testing QO Use-case-driven means the development team employs the use

Perform component and system integration cases from requirements gathering through code and test

0 Test and Integration
Build the test model: test cases and expected results
Plan, design, implement, execute, and evaluate tests
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Architecture Centric

0 Software architecture captures decisions about:
The overall structure of the software system
The structural elements of the system and their interfaces
The collaborations among these structural elements and
their expected behavior

0 Architecture-centric: software architecture provides the

central point around which all other development evolves

Provides a ‘big picture’ of the system
Provides an organizational framework for development,
evolving the system by attending to modifiability qualities
of the system

Facilitates reuse
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Iterative and Evolutionary :

Feedback from
iteration N leads to
refinement and

adaptation of the
requirements and
design in iteration

Implementation &
Test & Integration
& More Design

& System Test 3

Implementation &
Test & Integration
& More Des

3 weeks (for example)
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Iterative and Evolutionary «

recurements workshops.
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Iterative and Evolutionary .

0 An iterative and evolutionary approach allows start of
development with incomplete, imperfect knowledge

0 Iterative and evolutionary the following advantages:
Logical progress toward a robust architecture CGZFi[n]
FE)
Effective management of changing requirements (5 %
L RAAL)
Continuous integration (FF&EEERL)
Early understanding of the system (‘Hello world!” effect)

OR FAEREEA R 50

Ongoing risk assessment (7EZR XU IT-fiti )
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Iterative and Evolutionary s

Early iterations are farther from the "true
path” of the system. Via feedback and
adaptation, the system converges towards
the most appropriate requirements and

In late iterations, a significant change in
requirements is rare, but can occur. Such
late changes may give an organization a

design. competitive business advantage.
-
o
\/\/\/\/\\/\

J

one iteration of design,
implement, integrate, and test
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EARUP vs. Scrum AR5

Tteration GZEACJE ) Sprint (#3fi])

Use cases (7)) B Story (=) Backlog (7F=fh%k H, H#E)
Kickoff meeting (212310 Sprint plan meeting
Workshop ( TAEZ0 Daily meeting (45 H {123

Demo (iHi7R) Sprint demo

Review & next Plan ([AIEi L FANEARITRID Sprint review (il [a] i)
Coffee Time (FA FAZiiH i)

Phase (FrB)

Disciplines (F}H)

Mile stone CFEFE%)
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Agile Methods and Attitudes

Q Agile Methods:
However, short timeboxed iterations with evolutionary
refinement of plans, requirements, and design
Other:simplicity, lightness, communication, self-organizing
teams, etc.

*
Q The Agile Manifesto
Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan
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Agile Modeling

0 Adopting an agile method does not mean avoiding any modeling

O The purpose of modeling and models is primarily to support
understanding and communication, not documentation.

0 Don't model or apply the UML to all or most of the software design.

0 Use the simplest tool possible.

0 Don't model alone, model in pairs (or triads) at the whiteboard.

0 Create models in parallel.

0 Use "good enough" simple notation while sketching with a pen on
whiteboards.

0 Know that all models will be inaccurate, and the final code or
design different sometimes dramatically different than the model.

0 Developers themselves should do the OO design modeling, for
themselves.
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Unified Process Phases :

development cycle
A
iteration phase
S s
N\
inc. trangition
milestone release increment final production

release
An iteration end- Astable executable  The difference
pointwhen some  subset of the final (delta) between the Atthis point, the

significant decision  product. Theendof ~ releases of 2 systemis released
or evaluation each iteration is a subsequent for production use.
occurs. minor release. iterations.
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Agile Methods and Attitudes

0 The Agile Principles

Our highest priority is to satisfy the customer through early and continuous delivery of

valuable software.

Welcome changing even late in

Deliver working software frequently.

Business people and developers must work together daily throughout the project.

Build projects around motivated individuals.

Face-to-face conversation.

‘Working software is the primary measure of progress.

Agile processes promote sustainable development.

The sponsors, developers, and users should be able to maintain a constant pace

indefinitely.

Continuous attention to technical excellence and good design enhances agility.

11. Simplicity-the art of maximizing the amount of work not doneis essential.

The best architectures, requirements, and designs emerge from self-organizing teams.

13. At regular intervals, the team reflects on how to become more effective, then tunes and
adjusts its behavior accordingly.
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Unified Process Phases :

Estabish the by to Buid the beta version of
build the system within the system.
constrants,
Rollout a fully-
e Elaboration New code frE ST
- Refactoring customer
Inception Funcfional Requiremens Addextend use cases
p Planreplan Transition
Domain model
Feasibity study o
Business case :> Address Risks :> Oglrmr;::san
Scope Planreplan Bugies
Estimation rodic
Risk assessment Design model Use cases 1.1
Candidate archiecture chitctural baselne
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Core Workflows and Phases :

A four-week iteration (for example).
/A mini-project that includes work in most Note that
disciplines, ending in a stable executable. although an

iteration includes
work in most
o o | | disciplines, the
Isciplines relative effort and
hasis ch
Business Modeling overtime
o
This example is
I suggestive, not
Design — iter
Test
Deployment
Configuration & Change —1
Project ]
L]
Iterations
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Core Workflows and Phases »

Sarse) MR giaboration construction fransi-
tion tion

The relative effortin
Business disciplines shifts

Modeling across the phases.
Requirements This example is
i suggestive, not lteral.
Design RIS e g
Implementation
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Artifacts, Workers, and Activities 1

0 An artifact is a piece of information that is used as input
to, changed by, or output from a process
0 Examples include:
Models — use-case, domain, and design
Model elements—use case, domain class, design class
Diagrams and documents
Source code
Executable elements

Software Engineering

Object-oriented Analysis and Design

Artifacts, Workers, and Activities |

Q Activities are the tasks performed within a workflow
0 Activities can describe a wide range of abstraction
levels, from high-level (‘construct domain model’) to
low-level (‘implement class’)
Examples include:
Plan iteration
Find use cases and actors
Execute integration test
Review test results
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Core Workflows and Phases 3

The Book
. " Elaboration Elaboration Elaboration Special
@iz I ficeptcy I teration 1 | Iteration 2 I leration 3 I Topios I
.
0
o - on : Topics such as 0O analysis and 00
Oh';“'?"f"“d Oh'eg'o.“’""d jansati design are incrementally introduced in
nalysis esign Designs to Code toraton 1.2, and 3
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Artifacts, Workers, and Activities »

0 Workers define the behavior and responsibilities of an
individual or a team
Examples: Architect, use-case engineer, component
engineer, system integrator

0 Some important distinctions:

* ‘Workers participate in the development of the system
Actors are outside the system and have usage relationships
with the system
Stakeholders encompass both actors and workers, as well
as others involved with the project
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The Agile Unified Process

0 The Unified Process has been designed from the outset as:
Lightweight: ‘Pay as you go.” Use only the parts that are
essential and effective for your project. When in doubt, leave
it out.

Non-predictive: Requirements and design build gradually as
development proceeds rather than being completed before
any work can begin.

Adaptable: Planning and risk analysis/assessment are on-
going and process can be adapted accordingly.
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Sample Development Case

Discipline Practice ‘Artifact Tacep. || Elab. _
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Business agile modeling req. Domain Model . 1SO-9000, CMMI AiE

Modeling workshop

Requirements req. workshop vision box | Use-Case Model s T O AT LR IRBER AR
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programming continuous o UP MIARE

integration coding standards

Project agile PM daily Scrum
Management meeting
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