3.8 The Unied Software Process

Precursos:
{ Ericsson-Appoach(Jacobson)sincel967
{ Objectay (Jacobson)sincel1988

Principles:
{ use-casdlriven
{ architecturecentric

{ Iterative and incremental
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Use-Case Driven
Which user-visibleprocessesare implementedby the system?

Analysis,design,implementation, and testing driven by use-cases

Architecture centric

Architecture develoged in parallel to use cases(mutual dependency)

lterative and Incremental
eliminate risks rst
checkpint after eachiteration

on failure of an interation step, only current extensionneedsto be
reconsidered

small stepsspeedup project

easystepwise identi cation of the requirements
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3.8.1 Structure of the Unied Process

sequencef cycles

after eachcycle: product releasewith code, manuals,UML models,

and test cases
Start End

>

NN

Cycles (each completing a new version)

cycleconsistsof 4 phases:
Inception, Elaboration, Construction, Transition

eachphaseconsistsof iterations
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Cycle

Time

new product versions
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Main-W ork o ws and Phases

Core
Workflows

Requirements

Analysis

Design

Implementation

Testing

Phases

Inception

It #1 It #2 |

Elaboration

Construction

Transition

It #n

eachphaseendswith a mile stone

eachphaseprocessesll work o ws (with varying intensily)
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Inception Phase

GOAL: roughvisionof the product

functionality of systemfrom users'perspective
most important usecases(stakeholderneeds)

preliminay sketch of suitablearchitecture
project plan and cost
Identify most important risks (with priorities)

plan elaboration phase
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Elaboration Phase

specify (most) usecasesn detalil
designarchitecture

prototype (proof-of-conceptfor architecture)
Implementmost important usecases

result: initial architecture

plan activities and resourcedor remainingproject
usecasesand architecture stable?

risk management?
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Construction Phase

Implementsystem
high resourceneeds
small architectural changes

systemreadyfor customer(small erras acceptable)
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Transition Phase

deliverbeta-versionto customer
addressproblems(immediatelyor in next release)
train customer

hotline
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Mo dels of the Unied Process

use-casemodel
analysismodel
designmodel
deployment model
Implementationmodel
test model

basedon UML

modelsyield consistentviews

{ diagramsof a model re ne diagramsof superiar model
(trace dependency)

{ traceability of re nement alleviatesunderstanding

218



Software Development Process Mo del

work o ws, workers, activities, artifacts

analyst _M\mwmmw _M\mwmmw
Identify actors and use cases Identify initial structure
AN Z
architect mﬂﬂrwmmw
Sort use cases by priority
\
use case _M/\m\/wmmw
specifier Work-out c_mm cases
GUI _M\/mwmmw
designer Construct GUI prototype
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Adaptation of the Unied Process

dependingon environment(organization,applicationarea, life cycle,
programminglanguagetool, ...)

UP speci ed usingOQO'! activites, diagrams,etc can be specialized
one processper organization

componentsand workers exchangeable
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Tool Support

automatizingthe process
tools are part of the software developmentprocess

requiredto keepmodelscurrent and consistent
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3.8.2 UP is Use-Casedriven

eachactivity determinedby usecases

advantage:systematicand intuitive incorporation of functional
requirements

Use-Case Mo del:
from use-caseadiagrams

Analysis Mo del:
derive classedrom use casedescriptions
collaboration and sequencediagramsfrom usecases
classdiagram with conceptual classes
identify collaborating classeson a per use-casebasis

assignresponsibilitiesto classes
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Design Mo del
architecture basedon central use cases
hierarchy of components and subsystemswith interfaces
determinesstructure of the implementation
assaiations, generalization,dependencieghroughout the hierachy
Implementation Mo del
implementation of the designclasses
use casesdeterminethe sequence
Test Mo del
ealy developmentof black-box test casespossible(from usecases)
sequenceof integration determinesby use cases

glass-lox testing from usecases
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ldentify Use Cases

human users,external hard- and software system
one personcan take on di erent roles (actors)
many personscan adopt the samerole

use casescome about by viewing the useof the systemfrom di erent
perspectives

use case(often) descrikes sequenceof actions
join usecaseswith similar paths (variants)

specify non-functional requirementsin use cases(runtime, accuracy ...)
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Example: Use Case Diagram for telling machine

deposit

customer
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From Use Case Diagram to Analysis Mo del

determine (conceptual) classedrom use casedescriptions

Stereotypes

{ control class
coordination and control of other objects
transactions
model behavia speci c to one or severaluse cases
{ boundary class
communication between environments(actors) and inner workings

{ entity class

information stored by the systemand assaiated behavia
generic,reused,often persistent characteristics
entity objects participate in severaluse cases(and survive)
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Example: cash dispenser

use case model analysis model
<<trace>>
E [ av
\\_ (RN
V2R A S
withdrawal AN
/ . \ //
4 \ N

dispense cash . s withdraw  accoun

register

analysisclassedor usecase\withdrawal"
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Example: cash dispenser

use ommm model m:m_<m_m BOQ_m_

o_m_oom: \ dispense omm:\,\;:aﬁ/
omm: :m:mdﬂmq account
~ustomer\ Withdrawal EmSBm_ﬁ qm@_mﬁm

_:mm: money _om< in

transfer Klassendiagramm

assaiation of analysisclassego usecases
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Collaboration Diagram

_Qm::a\

2: apply for withdrawal
i N
omm: 3: validate
qm@_mﬁmq i éD
ocmSBQ// and withdra
pay out money _IQ withdraw account
4. mcﬁ:o:Nm pay out

dispense cash

alternatively:sequencealiagram
messagesarepond to method invocation (cf. classdiagram)

responsibility of classdeterminedfrom its roles
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From Analysis Mo del to Design Mo del

re nement including middleware, GUI, DBMS, legacysystems

conceptualclassed physicalclasseqoften more than one)

structure remainsthe same

analysis U ”

O O

cash . .
model register dispense cash withdraw account
W AN A4 D> 4 | 4 A
/ 1 / 1 \ L 1 / 1
design 7. _s... s LN <<fraced> !
g ! AAmﬂmanV S I <<ttacé>>"\ ‘_.mom_ A\N:,m.owV"V
BOQQ_ ’ ! | /v\ ! 1 1 ! ’ !
’ ! I NN ! 1 ] I ’ L
\\ ! I L A 1 f I / o
) ! 1 P N 1 \ / 1 L 'y
! I N \ I ry
i o payout |,/ ¥ \ . ! !
display ! _ 5 AN v | withdraw |1 Konto L
) ! sensor |, RN Y i o
! | ! 1 S | " |
.. 1 \ 1 ~ N 1 !
1 | 1 ] 1
cevboard ! cash ! customer ! persistent !
eyboar :
" provider |/ manager : class |,
" " " "
1 1 1 1
cash transaction account
card readel
counter manager manager
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Class Diagram in Design Mo del

card
reader

.

customer

keyboard

cash
provider

pay out

sensor

customer
manager

transaction
manager

withdraw

cash

counter
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Sequence Diagram in Design Mo del

:Customer

:CardReader

:Display

:Keyboard

:Customer

Manager

:Cash
Counter

‘Transaction

Manager

insert card

Y

card inserted (

D)

display request

request PIN

Y

A

enter PIN-code

Y

display

request

request amour

PIN-code (PIN)

request PIN-val

dation

—
-

—
-

display

amoung

amount (A)

foa

\

check m<m__mc__@

initiate withdra

val

(A)

Y

collaboration of designclasses
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Subsystems

combinesemanticallyrelated classego subsystem

approach

{ bottom-up: starting from classes

{ top-down:
rst. decompmsitioninto unspeci ¢ subsystems
then: distribute classes

deployment model determinesassignmentof componentsto
computing nodes(may depend on con guration)
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Example Decomposition in Subsystems

o4

transfer
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From Design Model to Implementation Mo del

Implementall classesn programminglanguage

Implementationmodel consistsof executablecomponents,
databases,les,

design model implementation model
customer <<executable>>
manager N N client.exe
DN K4 \
~ 7 1
<<trace>> <<gompilation>>
pay out N 7 ;
. AR . I
provider SR <<file>> |
N |
s client.c ;
pay out Ts "
'~ _ S !
provider T~ ~<<trace>>_ ;
~ o - N N N . |
cash o <<file>>
<<trace>> .
counter 1 "~ ~""""""""~- dispenser.c
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Testing of Use Cases

use case model

withdrawal

test model

D

withdrawal -

standard case

black-box text casescan be generatedafter completionof usecasemodel
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3.8.3 UP is architecture centric

developmentnot solelydriven by usecases:
start with rough architectural sketch, independent of application

{ architectural patterns (client-server, broker, 3-tier, n-tier)
layers

Middleware

DBMS
{ GUI system

{
{
{ legacysystems
{

tailor to application

mainly in elaboration phase
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next: application speci ¢ part of developmentstarting from stakeholder
needs

{ adapt architecture to application

nally: considerationof remaining use casesfrom resulting stable
architecture

use casesbiasedby requirementsand architecture

negotiate with customer: modi ed usecasesmay leadto cheaper
iImplementation

basic architecture constant throughout the life of the system
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Assignment of Active

Deployment Mo del of Basic Architecture

ml

customer

cash Internet

dispenser
client

:CashDispenser-

Client

:Customer-
Manager

cash
dispenser
application
server

Intranet

cash
dispenser
data server

:CashDispenser-
ApplicationServer

:Transaction-
Manager

Classesto Computing Nodes:

:CashDispenser-
DataServer

:Account-
Manager
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