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I Deployment Diagrams



Deployment

» The process of distributing artifacts over nodes, or
artifact instances over node instances.
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Deployment diagram
s 1\ O

OA type of diagram used to model a system's hardware topology
and software deployment

OModels the architecture of a given system in execution time
OPresents a static view of the configuration in execution time of
the processing nodes and of the distribution of the components
that are executed in these corresponding nodes

Examples of nodes: server, client, modem, printer, etc.
OThe deployment diagrams show:

hardware,

software (installed in the hardware)

middleware (used to connect together the different
machines involved)
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Deployment Diagram

sMaps the software architecture to the hardware
architecture

sTwo types of installation diagrams:
(1Descriptive: contains nodes, relations between nodes

and artifacts
sExample of node: PC
mExample of artifacts: jar archive

[JInstantiated: contains nodes instances, links between
instance nodes and artifacts nodes (which can be

anonymous)
sExample of nodes: Miguel's PC
sExample of artifacts: a particular jar archive
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When do we model this diagram?

sFirst version during the design phase (descriptive)
with the goal to help on the design process of the
hardware architecture

-Refinements show one or more instantiation forms,
using anonymous instances (instantiated diagrams)
sWhen the hardware details in the installation place
are known, the instantiated diagram can discard
anonymous instances and start to use the nodes ids
and specific artifacts to be used
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Summarizing the process...

sDuring the design, the emphasis is on the nodes or
node instances and their corresponding links
sDuring the implementation phase, the emphasis is

on attributing:
(] Artifact instances to node instances, instantiated
diagrams
CArtifacts to nodes in descriptive diagrams
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Nodes and associations

<

- The deployment diagrams include the several

elements used in the component diagrams and also:
INodes that represent either physical or virtual devices

(for instance, one node can represent a mainframe)
mhe nodes are represented by 3-Dboxes and can be
processors (like a server), or other devices (for instance a
modem)

JAssociations (communication paths)
mAre represented by simple lines and can be decorated
with stereotypes to show the type of connection (example
http)
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Nodes
8 1

(1Physical entities that can execute artifacts
1In general, have memory and, frequently, do
processing
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Nodes: standard stereotypes

o \ 000000000
n<<device>> physical device (e.g. PC)
n<<execution environment>> type of execution
environment (e.g. Apache web server, Firefox)

adevice» «devices
WindowsPC LinuxPC
0.* «htip» 0.*
ue:rzenutinq environments
Firefox «@xecution environment»
assoclatian Apache
et
nocde
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Nodes (instantiated version)
I

sripvines
JimsPC - WindowsPC

«gxacution environments

Firefox
sdevices
WebServeri LinusPC
ﬂhmn ‘f

sExEcution envirgnments:

wravicgs EEEE
llasPCWindowsPC
«axecution enviranments \ .

Elrafor node instance
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Where is the limits to stereotypes?

sWe can create as many stereotypes as required and we can assign distinct
images to each of them

JFacility of reading ©

CInteroperability problems @
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Printer

IBM AS/400
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Artifacts

sRepresent physical pieces of information related to
the software development process.
sPlaced in nodes

sExamples:
[1Source code files
1Executable files
[Scripts
[(1Database tables
1Documents
[1O0ther deliverables of the development process(e.g.
Models)
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Artifact Instances

sRepresent specific instances of artifacts (e.g. a
physical dll on a node is an instance of an artifact)
sAre placed in instance nodes

slt is shown by underlining the name of the artifact
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Installation diagram with artifact

manifestation
1“4y

«devicey
:AppServer

—— : «device»
gexecutionenvironmenit» ‘DBServer

:J2EEServer
Order.jar

OrderSchema.ddl

ltemSchema.dd|
ShoppingCart.jar

Account. jar

Product.jar

BackOrder. jar

Service.jar
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Artifact manifestations
5

«realizationss

=griifacts
sAn artifact is a manifestation of "j':’:"”
i artifact icon
another UML element : S
sIn general, an artifact is a — "m;;gigg;mm
manifestation of one or more ! |
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E «provided interfacess : 1
- e Bookimpl Ticketimpl
| maniests srequired interfacess
i Account
s L

\ Customer

$:| cartifactss
sCOMmponents customermanagement._jar
Customer Management
Book
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Deployment Diagram

dd Network Model 7
sNetwork protocols as
stereotypes frawall @
sMultiplicities

1
wtcp-ipw
1

local netvwork

1 1
wethernats wethernats
1 e

[=]
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Deployment diagrams
vy

dd Embedded Maodel /

Kevboard
:Motherboard
4 wconnectors 4
mexcecutablﬁ
app.exe
LCODi=pl =y
4 woconnectors 4

sDeployment diagrams to part of the embedded
system, presenting an executable artifact as being
contained by the motherboard node
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Deployment Diagram
e

clients
servers
console | <<internet>>
\\
<<processor>
>
kiosk <<internet>>

s The packages are used to structure different types
of nodes
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Deployment Diagrams

ol e
sApplicatisonServer T
PWebServer = S =5%plaris} <= JOIRC 'fqdﬁf‘"“:_}?"
t EJBContainer FOS=LinuX]
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Ad::_;“,_fj::;::"“ Sl s =] University DB =]
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fvendor=0rache}

Seminar
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execution: thread
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Deployment Diagram (more concise)
T

cfeviges T e
tApplicationServer —
M&EE.E‘.L =] {[]!';:ﬂl}llt'i!'i} o |[DECa> !.I_"Ijﬂ-lﬂ!:l‘_lﬁ
H05=LinuX
studentAdministration.war 1 EIBCaontainer vendor=0racle
version=49i}
'H___l_______,_ﬂ-ﬂ*’
student.enr
seminar.ear
schedule.car
L] SOftwa re e I eme ntS registration, xml <<deployvment spec==
d en Oted by fl I e names persistencel ramework.car
O Easy traceability, good
course Management. jur
for development teams

O0The “drum” symbol is
used as visual stereotype
for database (University e
DB), being more easy to P lame
distinguish

<<message bus»>

Course Management <<legacy system=>




Another example
F-—

=denices

savarWindowsPC

afavica= ) 1 =EXe0lian anvironment=
cligntWindowsPC | —T— S2EE Sarver

| '"MH- ________ I ______ et g = e L Lt S } -I-:Mﬁ.ﬁ
:ConvererClisnl i JConvererApp. e

iy

sdaploymeant spec.
el zml

EnterpriseBaanClzss : ConverlerBean
| EnterpriseBeanMama : ConverterBean |
EnterprizeBeanType : SiatelazsSession




Deployment Diagrams

sUsed to model:
IClient/Server systems
IDistributed systems
IEmbedded systems
...

<<internet>> <<JDBC>>
Client * Server DBserver

FACULDADE DE
CIENCIAS E TECNOLOGIA
UNIVERSIDADE NOVA DE LISBOA



Bibliography:

UML 2 and the Unified Process, Arlow and
Neustadt

The object primer: agile model-driven
development with UML 2.0, Scott W. Ambler
UML 2.0 Superstructure

UML 2.0 Infrastructure



Esta com coragem?

Parque 1 ase» ‘1 . ‘
-idParque : Integer F — —— - — = — - == =="7 \ -
-localizagao : String s Funciondrio
-capacidade : Integer \ idF <> supervisor.idFuncionario  }
-lugaresDisponiveis : Integer \ —localTrabalho : String
»hmaAbertufa: Ll \ -idFuncionrio : Integer
_____ -horaFecho : Real 1 N “homme : String -
+actualizarl ugares() = A -morada : String
+lerLugares() . \ +Funcionario()
ugares = kuse»
k +decrementarLugares() © \parque o LR
Controlo Entrada & +IncLugaresDisponiveis()() o \ "
+gerirEntrada( id : Identificador ) : void 1 . \\ \
\
LU - | \ \
s kuesy Entrada \
1 N e SIS . L. . \
~ . |-dEntrada : Integer \ \
| \ -dataEntrada : Date «uses \
| -horaEntrada : Real e — — = - - === % | Interface Parque < J R
| \ +Entrada() Mg | +inserirT arifario() \
| | suser ——— +ReadE id ) PR I +alterarTarifario() 1
\ ~ +removerTarifario() e
I \ " i ! +inserirHorario() 1
Il ] +alterarHorario() \
\ Saida Controlo Saida +removerHorario() \
Neguumias Sapnens & idSaida : Int 2 T + L +alterarLocalizagéo( local : String ) : void s
i i -dal:Saalc.lan:g?az L b _uusep __ I*gerirSaida(id : Identificador ) : void +echarParque() :vclid' \
.......... i R &' T -horaSaida : Real B ) +encerrarParque() : void \
Huses, Identificador +Saida() £ g4 \
: 1 -ididentificador : Integer . i i A /4 \
-estadoldentificador : Boolean e / \ i §
' +lerldidentificador() E o Ll / Yy 4 \
| +lerEstadoldentificador() = e - / NAuses Susew.
H| e o spa NSy, = / A b Interface Funcionirio (%)
i wusen / A 2 +inseritFuncionario()
| / A / +alterarF uncionario()
\ e
I Maquina ) ; / 2 g +removerFuncionario()
................. +abrirCancela() : void : Tarifario
+fecharCancela() : void E : = Horat Raal
O P S — —T— +delectarPassagem() : boolean s o IR N B b
2 periodo : Real
> +uzVerde() : void P
I i +uzAmarela() : void V' +actualizarPreco()
+ 4 i +HerPr
Maquina de EnlradaB Bl ST Maquina de Saida B egol)
Cancela f " Sensor [« ) Scmﬂ.oro ™ Display [« )
+abrirCancela() - void +detectarPassagem() - void | |+luzVerde() : void +displayMsg( m : String ) : void
+fecharCancela() : void +luzAmarela() : void
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Proponha um diagrama de instalacao para

o modelo mostrado no slide anterior
25 |

~Sugestao:
[INo modulo anterior, produziu um diagrama de

componentes para o mesmo exemplo. Parta desse
diagrama para construir o seu diagrama de instalacao
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De quantos diagramas necessitamos?
e

ODepende:

Usamos diagramas para visualizar o sistema sob diferentes
perspectivas.

E impossivel compreender completamente um sistema a
partir de apenas uma perspectiva.

Os diagramas sao usados para comunicar.

O Ha varios elementos do modelo que sao usados em mais que
um diagrama:

Por exemplo, uma classe pode aparecer em um ou mais
diagramas de classe, pode ser representada num diagrama
de estados, as suas instancias podem aparecer em
diagramas de sequéncia, etc.

Cada diagrama fornece uma nova perspectiva.
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Absolutamente fundamental:

Bons diagramas contribuem para tornar o
sistema que estamos a desenvolver
compreensivel e o seu desenvolvimento
gerivel.

A escolha de um conjunto de diagramas
adequado obriga-o a perguntar as questoes
mais pertinentes sobre o sistema e ajuda a
evidenciar as implicagcoes do modelo que criou.
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