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Why UML for Architecture Documentation?

o “Lingua franca” of software engineering
B Leverages current knowledge
B ADLs unlikely to achieve widespread acceptance
o More formal alternative to ad hoc approaches
B Semantic metamodel
B Accessible to a wide spectrum stakeholders
o OMG standardization infrastructure
m Defined adoption process to evolve UML
B Broad industry representation

o Tool vendor and training support
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UML as a Documentation Medium

o The model construct captures system
documentation wrt a particular viewpoint

o Characteristics of UML models

B Comprised of model elements organized into
containment hierarchies

B Self-contained
B May be nested
B May have mapping dependencies between them

o Model elements can be grouped into several
concept areas
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UML Concept Areas
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Choosing UML Concepts for Architecture

o There is more than one way of using UML to
model software architecture

o Criteria for choosing UML concepts [ivers 2004]
B Semantic match
m Visual clarity
B Completeness
B Tool support
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A “3+1” View Model of Architecture

o Based on the three “Views and Beyond”
viewtypes [Clements 2002]

B Module - concerned with how functionality maps to
logical implementation units of software

B Component-and-Connector (C&C) - concerned with the
runtime mapping of functionality to components and
connectors

B Allocation - concerned with how software elements are
mapped to environmental elements
o Architecturally significant requirements
B Functional (i.e., use cases)
B Quality of Service (QoS)
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Mapping UML Concepts to the “3+1” Models
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Requirements Example — Use Cases

«QoSRequired» «QoSRequired»

{context TransferLatency inv: .
minimumLatency = 0.5 {context access-control inv:

maximumLatency = 1.5 Ipoli(lz)i=2NameAndPassword
jitter =0.5 evel =
criticality = 3

Transfer funds

Customer

Logout
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Requirements Example — QoS

g, MaxLatUni tring, JitterUni
«description» «QoSCharacteristic»
Latency refers to the time interval during
which the response to an event must be latency
executed «QoSDimension»
SO ini atency : real {unit(minLatUnit),
So statisticalQualifier(minimum)}
~
S~ «QoSDimension»
atency : real {unif atUnit),
statisticalQualifier(maximum)}
«QoSDimension»
jitter : real {unit(JitterUnit), directi g),
statisticalQualifier(maximum)}
«QoSDimension»
criticality : integer i i g)}
N
]
|
]
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'
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TransferLatency
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«bind» <MinLatUnit ->sec, MaxLatUnit->sec,JitterUnit->sec>

Requirements Example — Activities
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Transfer funds  cprecondition» Customer logged in
«postcondition» Debit account decreased by transfer amount
Credit \t increased by
Customer Presentation Logic Business Logic

Display transfer page

Select debit/credit
ts and enter
transfer amount

Verify accounts exist

[false]

[true]
Check transfer amount
< current balance

[true]

Display invalid Debit and credit

|__ transaction

:
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Module Example — Layers

—1

«layer»
Presentation

—V

«layer»
Business

| «allowedToUse»

—V

«layer»
Integration

«responsibilities»

Display login page
Display main menu page
Display transfer page
Display invalid transaction
Display account balance

«responsibilities»

Validate PIN/password

| «allowedToUse»
Verify accounts exist
Check transfer amount < current balance

= = 7| Debit and credit accounts
Look up account balance

«responsibilities»

Access account data
Access customer data

-~

—1

| «allowedToUse»

«responsibilities»

Provide enterprise
information infrastructure

«layer»
EIS

b=
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Module Example — Subsystems
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Module Example — Classes

«subsystem» a
BusinessData

«EJBEntityBean»
CmpEntityAdapter

+ getHome()

D

O— —]
Customer Account
Customer Account
- name : java.lang.String - accountNumber : java.lang.String
- customerID : java.lang.String - balance : int
+ getName() 1 +accounts | +g
+ setName() 1. |t setAccountNumber()
+ getCustomerid() =" | + getBalance()
+ setCustomerld() + setBalance()
+ setAccounts()

+ getAccounts()
+getData()
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C&C Example — Runtime Components

ServletContainer| Servicelnvocation:RMI

WebTierApp

0
RequestHandler Customer,

BankingServices

- ~
- | ~
- ~
- | ~
- ~
- | ~
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- v ~
csubsystems & csubsystems &) esubsystem» &
View Controller Model

EJBContainer DataAccess:DB2Client

O TierApp
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Auof‘n(‘
/ \
/ \
/ \
esubsystemy & esubsystem»
Data i vices
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C&C Example — Collaborations

P13
EJBContainer

Transfer funds
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C&C Example — Interactions

WebClient

:Database

I I I
requestTransfer
handleHTTPRequest l l
| [ |
TransferPage
= rnsarins 1 I I
submitTransferPage | | |
_— >
handleHTTPRequest |
verifyAccounts
|
| readAccountData
checkBalance

Z]  getbatance

| readBalanceData

getAccount

setBalance

updateBalanceData

1

|l
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C&C Example — Structured Classifiers

ServletContainer
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RequestHandler

:WebTierApp

Servicelnvocation:RMI

.
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Allocation E le — Artifacts (1)
’ cartifacts ’ artifacts artifacts ‘
[¢ class i class ion.cla:
: v v
1 «manifest» ; «manifest» ; «manifest»
v ¢ v
[ | | l
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«artifacts «wartifact» «artifact»
ron.cia LoginAstioncl ’ T 1op
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[ 1 [
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i i
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BalanceForm LoginForm
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Allocation Example — Artifacts (2)

a
WebTierApp

)

'
'
1 «implement»
1

1

«artifact»
OnlineBanking.war

«artifacts

«artifact»
ControllerServiet.class TransferAction.class

’ artifacts

’ e ‘

«artifact» «artifacts
BalanceForm.jsp LoginForm.jsp

4/6/2005 SEI Software Architecture Technology User Network 19
April 6-7, 2005 - Pittsburgh, PA
Allocation Example — Nodes
«device» «device»
WebServer:SunSparc AppServer:SunSparc
y i - - «device»
«ExecutionEnvironment» «ExecutionEnvironment» Mainframe:zSeries
:Solaris® Solaris9
«devicer dnternets — «ExecutionEnvironment»
BC -
«ExecutionEnvironment»|
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Summary

o New or changed concept areas that impact
architecture documentation
B Composite structures
B Components
B Deployments

o Gauging the effectiveness of UML documentation
B Completeness
OMinimal ambiguity
OMinimal redundancy
B Integration
OExplicit mapping between views
OExplicit requirements traceability
OBroad lifecycle support
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Summary — contd.

B Stakeholder communication
OExcellent for technical stakeholders
ONon-technical stakeholders prefer cartoons
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Q&A
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