
3.8
T

he
U

ni�ed
S

oftw
are

P
ro

cess

�
P

recursors:

{
E

ricsson-A
pproach

(Jacobson)since
1967

{
O

bjectory
(Jacobson)since

1988

�
P

rinciples:

{
use-casedriven

{
architecture

centric

{
iterative

and
increm

ental
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U
se-C

ase
D

riven

�
W

hich
user-visibleprocessesare

im
plem

ented
by

the
system

?

�
A

nalysis,design,im
plem

entation,and
testing

driven
by

use-cases

A
rchitecture

centric

�
A

rchitecture
developed

in
parallelto

use
cases(m

utual
dependency)

Iterative
and

Increm
ental

�
elim

inate
risks

�rst

�
checkpoint

after
each

iteration

�
on

failure
of

an
interation

step,only
currentextension

needsto
be

reconsidered

�
sm

allsteps
speed

up
project

�
easystepw

ise
identi�cation

of
the

requirem
ents
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3.8.1
S

tructure
of

the
U

ni�ed
P

ro
cess

�
sequenceof

cycles

�
after

each
cycle:productreleasew

ith
code,m

anuals,U
M

L
m

odels,
and

testcases

...

C
ycles (each com

pleting a new
 version)

S
tart

E
nd

Z
eit

�
cycle

consistsof
4

phases:
Inception,E

laboration,C
onstruction,T

ransition

�
each

phaseconsistsof
iterations

V
orl• au�ge

V
ersion

211
17.

M
ai

2001,P
eter

T
hiem

ann



C
ycle

T
im

e

#2
Iteration

#1
Iteration

...
...

...
...

...
#n-1

#n...
Iteration

Iteration

new
 product versions

Inception
E

laboration
C

onstruction
T

ransition
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M
ain-W

ork
o
w

s
and

P
hases...

...
...

...
...

...

C
ore

W
orkflow

s

A
nalysis

D
esign

T
esting

E
laboration

T
ransition

P
hases

It. #1
It. #2

It. #n

R
equirem

ents

Im
plem

entation

Inception
C

onstruction

�
each

phaseendsw
ith

a
m

ile
stone

�
each

phaseprocessesallw
ork
o

w
s

(w
ith

varying
intensity)
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Inception
P

hase

�
G

O
A

L:
rough

vision
of

the
product

�
functionality

of
system

from
users'perspective

m
ostim

portant
use

cases (stakeholderneeds)

�
prelim

inary
sketch

of
suitable

architecture

�
projectplan

and
cost

�
identify

m
ostim

portant
risks

(w
ith

priorities)

�
plan

elaboration
phase
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E
laboration

P
hase

�
specify

(m
ost)

use
casesin

detail

�
designarchitecture

�
prototype

(proof-of-conceptfor
architecture)

�
im

plem
entm

ostim
portant

use
cases

�
result:initial

architecture

�
plan

activities
and

resourcesfor
rem

ainingproject

�
use

casesand
architecture

stable?

�
risk

m
anagem

ent?
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C
onstruction

P
hase

�
im

plem
entsystem

�
high

resourceneeds

�
sm

allarchitecturalchanges

�
G

O
A

L:
system

readyfor
custom

er(sm
allerrors

acceptable)
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T
ransition

P
hase

�
deliverbeta-versionto

custom
er

�
addressproblem

s(im
m

ediatelyor
in

nextrelease)

�
train

custom
er

�
hotline
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M
o

dels
of

the
U

ni�ed
P

ro
cess

�
use-casem

odel

�
analysism

odel

�
designm

odel

�
deploym

entm
odel

�
im

plem
entationm

odel

�
testm

odel

�
basedon

U
M

L

�
m

odelsyield
consistentview

s

{
diagram

sof
a

m
odelre�ne

diagram
sof

superior
m

odel
(trace

dependency)

{
traceability

of
re�nem

entalleviatesunderstanding
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S
oftw

are
D

evelopm
ent

P
ro

cess
M

o
del

�
w

ork
o
w

s,w
orkers,activities,artifacts

architect

specifier
W

ork-out use cases

C
onstruct G

U
I prototype

S
ort use cases by priority

Identify actors and use cases

analyst

use case

G
U

I

designer

Identify initial structure
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A
daptation

of
the

U
ni�ed

P
ro

cess

�
depending

on
environm

ent(organization,application
area,life

cycle,
program

m
inglanguage,to

ol,...)

�
U

P
speci�ed

using
O

O
!

activites,diagram
s,etc

can
be

specialized

�
one

processperorganization

�
com

ponentsand
w

orkers
exchangeable
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T
o

ol
S

upport

�
autom

atizing
the

process

�
to

ols
are

part
of

the
softw

are
developm

entprocess

�
requiredto

keep
m

odels
currentand

consistent
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3.8.2
U

P
is

U
se-C

ase
driven

�
each

activity
determ

ined
by

use
cases

�
advantage:system

atic
and

intuitive
incorporation

of
functional

requirem
ents

U
se-C

ase
M

o
del:

�
from

use-casediagram
s

A
nalysis

M
o

del:

�
derive

classesfrom
use

case
descriptions

�
collaboration

and
sequencediagram

sfrom
use

cases

�
classdiagram

w
ith

conceptual
classes

�
identify

collaborating
classeson

a
per

use-casebasis

�
assignresponsibilities

to
classes

V
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D
esign

M
o

del

�
architecture

basedon
centraluse

cases

�
hierarchy

of
com

ponents
and

subsystem
sw

ith
interfaces

�
determ

inesstructure
of

the
im

plem
entation

�
associations,generalization,dependenciesthroughout

the
hierarchy

Im
plem

entation
M

o
del

�
im

plem
entation

of
the

design
classes

�
use

casesdeterm
ine

the
sequence

T
est

M
o

del

�
early

developm
entof

black-box
test

casespossible(from
use

cases)

�
sequenceof

integration
determ

inesby
use

cases

�
glass-box

testing
from

use
cases

V
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Identify
U

se
C

ases

�
A

cto
rs:

hum
an

users,externalhard-
and

softw
are

system

�
one

person
can

take
on

di�erent
roles

(actors)

�
m

any
personscan

adoptthe
sam

e
role

�
use

casescom
e

about
by

view
ing

the
use

of
the

system
from

di�erent
perspectives

�
use

case
(often)

describes
sequenceof

actions

�
join

use
casesw

ith
sim

ilar
paths

(variants)

�
specify

non-functionalrequirem
entsin

use
cases(runtim

e,
accuracy,

...)
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E
xam

ple:
U

se
C

ase
D

iagram
fo

r
telling

m
achine

w
ithdraw

al

deposit

transfer

custom
er
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F
rom

U
se

C
ase

D
iagram

to
A

nalysis
M

o
del

�
determ

ine
(conceptual)classesfrom

use
case

descriptions

�
S

tereotypes

{
control

class

�
coordination

and
controlof

other
objects

�
transactions

�
m

odelbehavior
speci�c

to
one

or
severaluse

cases

{
b

oundary
class

�
com

m
unication

betw
een

environm
ents(actors)

and
innerw

orkings

{
entity

class

�
inform

ation
stored

by
the

system
and

associated
behavior

�
generic,reused,often

persistentcharacteristics

�
entity

objects
participate

in
severaluse

cases(and
survive)

V
orl• au�ge

V
ersion

226
17.

M
ai

2001,P
eter

T
hiem

ann



E
xam

ple:
cash

dispenser

cash

register

dispense cash

w
ithdraw

al

<
<

trace>
>

use case m
odel

analysis m
odel

account
w

ithdraw

analysisclassesfor
use

case\w
ithdra

w
al"
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E
xam

ple:
cash

dispenser

account

deposit

w
ithdraw

al

transfer

custom
er

use case m
odel

dispense cash
w

ithdraw

transfer

pay in
insert m

oney

register
cash

custom
er

analysis m
odel

K
lassendiagram

m

association
of

analysisclassesto
use

cases
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C
ollab

oration
D

iagram

account

1: identity

5: pay out m
oney

custom
er

2: apply for w
ithdraw

al

4: authorize pay out

and w
ithdraw

3: validate
cash

register

dispense cash

w
ithdraw

�
alternatively:sequencediagram

�
m

essagescorrepond
to

m
ethod

invocation
(cf.

classdiagram
)

�
responsibility

of
classdeterm

inedfrom
its

roles
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F
rom

A
nalysis

M
o

del
to

D
esign

M
o

del

�
re�nem

ent
including

m
iddleware,G

U
I,D

B
M

S
,

legacy
system

s

�
conceptualclasses!

physicalclasses(often
m

ore
than

one)

�
structure

rem
ainsthe

sam
e

keyboard
cash

provider

card reader
cash

counter

K
onto

persistent

class account
cash

register
w

ithdraw

display
pay out
sensor

w
ithdraw

dispense cash

custom
er

m
anager

transaction

m
anager

account

m
anager

<
<

trace>
>

<
<

trace>
>

<
<

trace>
>

<
<

trace>
>

analysis
m

odel

m
odel

design
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C
lass

D
iagram

in
D

esign
M

o
del

sensor

pay out

provider

cash keyboard

custom
er

display

card
reader

custom
er

m
anager

counter

account
m

anager

m
anager

transaction

persistent
class

account
cash

w
ithdraw
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S
equence

D
iagram

in
D

esign
M

o
del

:C
ustom

er
M

anager

:C
ash

C
ounter

M
anager

:D
isplay

:K
eyboard

:C
ardR

eader
:C

ustom
er

:T
ransaction

card inserted (ID
)

insert card

display request

P
IN

-code (P
IN

)

am
ount (A

)
(A

)

initiate w
ithdraw

al

request P
IN

enter P
IN

-code

request P
IN

-validation

request am
ount

display request

display am
ount

check availability

...

collaboration
of

designclasses

V
orl• au�ge

V
ersion

232
17.

M
ai

2001,P
eter

T
hiem

ann



S
ubsystem

s

�
com

binesem
anticallyrelated

classesto
subsystem

�
approach

{
bottom

-up:starting
from

classes

{
top-dow

n:

�
�rst:

decom
position

into
unspeci�c

subsystem
s

�
then:distribute

classes

�
deploym

ent
m

o
deldeterm

inesassignm
entof

com
ponentsto

com
puting

nodes (m
ay

depend
on

con�guration)
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E
xam

ple
D

ecom
p

osition
in

S
ubsystem

s

card

reader

display

keyboard

cash

provider

pay out

sensor

counter

cash

custom
er

m
anager

<
<

subsystem
>

>

cash dispenser interface

<
<

subsystem
>

>
transaction

m
anagem

ent

transaction
m

anager

<
<

service-
subsystem

>
>

w
ithdraw

al

m
anagem

ent

w
ithdraw

persistent

class

account

m
anager

account
out
pay

transfer

<
<

subsystem
>

>
account

m
anagem

ent

w
ith-

draw
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F
rom

D
esign

M
o

del
to

Im
plem

entation
M

o
del

�
im

plem
entallclassesin

program
m

inglanguage

�
im

plem
entationm

odelconsistsof
executablecom

ponents,
databases,�les,

...

<
<

com
pilation>

>

counter

cash

provider

pay out

m
anager

im
plem

entation m
odel

<
<

executable>
>

client.exe

<
<

file>
>

client.c

<
<

file>
>

dispenser.c

<
<

trace>
>

<
<

trace>
>

<
<

trace>
>

design m
odel

custom
er

provider

pay out
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T
esting

of
U

se
C

ases

w
ithdraw

al -
standard case

w
ithdraw

al

<
<

trace>
>

X

use case m
odel

test m
odel

black-box
text

casescan
be

generatedaftercom
pletionofuse

casem
odel

V
orl• au�ge

V
ersion

236
17.

M
ai

2001,P
eter

T
hiem

ann



3.8.3
U

P
is

architecture
centric

�
developm

entnot
solely

driven
by

use
cases:

start
w

ith
rough

architecturalsketch, indep
endent

of
application

{
architecturalpatterns

(client-server,broker,3-tier,
n-tier)

{
layers

{
M

iddlew
are

{
legacy

system
s

{
D

B
M

S

{
G

U
Isystem

�
tailor

to
application

�
m

ainly
in

elaboration
phase
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�
next:application

speci�c
part

of
developm

entstarting
from

stakeholder
needs

{
adaptarchitecture

to
application

�
�nally:

consideration
of

rem
aining

use
casesfrom

resulting
stable

architecture

�
use

casesbiased
by

requirem
entsand

architecture

�
negotiate

w
ith

custom
er:m

odi�ed
use

casesm
ay

lead
to

cheaper

im
plem

entation

�
basic

architecture
constantthroughout

the
life

of
the

system
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D
eplo

ym
ent

M
o

del
of

B
asic

A
rchitecture

dispenser

server
application

cash

Intranet

cash
dispenser
data server

cash
dispenser

Internet

client

custom
er

A
ssignm

ent
of

A
ctive

C
lassesto

C
om

puting
N

o
des:

:C
ashD

ispenser-

:C
ustom

er-

A
pplicationS

erver
D

ataS
erver

:C
ashD

ispenser-

:T
ransaction-

C
lient

:C
ashD

ispenser-

M
anager

M
anager

M
anager

:A
ccount-
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