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Learning Objectives

Part |

*  What is meant by a model

* The distinction between a model and a diagram
* The UML concept of a model

* How to draw activity diagrams to model process
Part Il

* The purpose of activity diagrams

* The notation of activity diagrams

* How to draw activity diagrams

Part Il

* About the Unified Software Development Process

* How phases relate to workflows in an iterative life cycle

* An approach to system development
* Major activities in the development process
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Models and Diagram

* What is a model?
— “A model is an abstract representation of something
real or imaginary” e.g. map
— Why use a model?
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Models and Diagram

* Requirement Model
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Models and Diagram

* What is a diagram?
—“A diagram is a visual or graphical
representation of some part of a system”
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Models and Diagram
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Figure 5.1 Activity diagram for producing a book.
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Diagrams in UML

e UML diagrams consist of:

>

Plan Chapter

Produce
First Draft

~~~~~ > | [not satisfied]
* UML diagrams are defined in <t?[]
the UML specification.

Add References
to Bibliography

— paths
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Models and Diagram
. , Examples of Models
* Models vs Diagrams X @
- Diagra m 6]’% AR LN‘HN?J@QT:U‘U Figure 5.3 Example from a diagram standard.
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Examples of Models

* Behavioural Model

— shows how the system responds to events in the
outside world and the passage of time

— an initial model may just use Communication
Diagrams

— a later model will include Sequence Diagrams and
State Machines
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Models in UML

A system is the overall thing that is being
modelled

A subsystem is a part of a system consisting
of related elements

A model is an abstraction of a system or
subsystem from a particular perspective

A model is complete and consistent at the
chosen level of abstraction
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Models in UML

» Different models present different views of
the system, for example:
— use case view
— design view
— process view
— implementation view
— deployment view
(Booch et al., 1999)
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Packages, Sub-systems and Models

e UML has notation for showing subsystems and
models, and also for packages, which are a
mechanism for organising models (e.g. in
CASE tools)

1 1 1

Use Cases «subsystem» Use Case
Model

Campaign
Management

ol A A

Package Sub-system Model
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Developing Models Development of the Use Case Model

* During the life of a project using an iterative

life cycle, models change along the Iteration 1 =
d. . f Obvious use cases. =
Imensions ot Simple use case descriptions. | | = ||
— abstraction—they become more concrete i e
. . Iteration 2 =
— formality—they become more formally specified Additional use cases. % = —
— level of detail—additional detail is added as Simple use case descriptions. =0 =
. . Prototypes.
understanding improves L e
Iteration 3 = J J =
Structured use cases. hiE == il
Structured use case descriptions. =L ‘E
Prototypes.
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Drawing Activity Diagram , . _
Notation of Activity Diagrams
* Purpose of activity diagrams

— Wlun1sanae9auiunig ey ussuLenugIna .
* * Actions ----——_____________________ Add 2 New
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,,,,,, Assign Staff
Process: USDP) 1 Activity Diagram lun1sqnadianssusingg e Control flows ----=~~ Contact
Activity control node overview. .
— arrows with open
nitial node fork node join node L]
Activity arrowheads

Fork

decision node [ I

3

Join

activity
final node
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Reference: http://www.uml-diagrams.org/activity-diagrams-reference.html




Notation of Activity Diagrams

Initial node
— black circle
* Decision nodes -__

(and merge nodes)  T"--.
— diamond

Guard conditions  -------____________
— in square brackets
Final node
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Notation of Activity Diagrams

.. lien

and join nodes T
— thick bar “>~<__ 7\

* Actions carried . psner

~

out in parallel

* Fork nodes --.

~~
~
~
~~
~<

Assign Staff
Contact
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Notation of Activity Diagrams

:Campaign
* Object flows [Active]

—openarrow T7-- \ $

Record completion J

¢ Objects RO ofa ca\lrjpaign
— rectangle JERRES - / ®
— optionally shows the [Ccm”:tgd]

state of the object in
square brackets
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Notation of Activity Diagrams

Campaign Accountant Client
Manager

* Activity Partitions -___

(Swimlanes)

— vertical columns

— labelled with the
person, organisation,
department or
system responsible
for the activities in
that column

24




Drawing Activity Diagrams

* What is the purpose?

— This will influence the kind of activities that are
shown

* What is being shown in the diagram?

— What is the name of the business process, use
case or operation?

* What level of detail is required?
— Is it high level or more detailed?
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Drawing Activity Diagrams

* Identify actions

— What happens when a new client is added in the
Agate system?
* Add a New Client
* Assign Staff Contact
* Add New Campaign
* Assign Staff to Campaign

* Organise the actions in order with flows

26

Drawing Activity
Diagrams Add 2 New

Client

Assign Staff
Contact

__
)
Add New
Campaign

Assign Staff
to Campaign

®
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Drawing Activity Diagrams

* ldentify any alternative flows and the
conditions on them

— sometimes there is a new campaign to add for a
new client, sometimes not

— sometimes they will want to assign staff to the
campaign, sometimes not
e Add decision and merge nodes, flows and
guard conditions to the diagram
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Drawing Activity
Diagrams

Add a New
Client
Assign Staff
Contact

[no campaign to add]

[campaign to add]

Add New
Campaign
: [no staff to assign]

[staff to assign] ‘l/
Assign Staff
to Campaign
<?<—
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Drawing Activity Diagrams

* Identify any actions that are carried out in

parallel
— there are none in this example

* Add fork and join nodes and flows to the
diagram
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Drawing Activity Diagrams

* ldentify any processes that are repeated

— they will want to assign staff to the campaign until
there are no more staff to add

* Add decision and merge nodes, flows and
guard conditions to the diagram
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Drawing Activity
Diagrams

Add a New
Client

Assign Staff
Contact

[no campaign to add]

[campaign to add]

Add New
Campaign

[no staff to assign]

[staff to assign]
Assign Staff
to Campaign

[more staff to assign]

=

<

[no more staff to assign]

o)
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Drawing Activity Diagrams

Are all the activities carried out by the same
person, organisation or department?

If not, then add swimlanes to show the
responsibilities
Name the swimlanes

Show each activity in the appropriate
swimlane

33

Administrator

Campaign Manager

Add a New
Client

Assign Staff

Contact

[no campaign to add]

[campaign to add]

Add New
Campaign

[no staff to assign]

~

[staff to assign]
Assign Staff
to Campaign

[more staff to assign]

e<

[no more staff to assign]

o)
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Drawing Activity Diagrams

* Are there any object flows and objects to
show?

— these can be documents that are created or
updated in a business activity diagram

— these can be object instances that change state in
an operation or a use case

* Add the object flows and objects
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Administrator

Campaign Manager

Add a New
Client

Assign Staff

:Client
[New]

Contact

[no campaign to add]

[campaign to add]

:Campaign

Add New [Commissioned]
Campaign

[no staff to assign]

~(

[staff to assign]
Assign Staff
to Campaign

[more staff to assign]

e<

[no more staff to assign]

o)
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* When printed or copied a frame is used

act Take on new client )

Administrator

Campaign Manager

Add a New
Client

Assign Staff

:Client

[New]

[campaign to add]

Contact

[no campaign to add]

:Campaign

[Commissioned]

Add New
Campaign

[no staff to assign]

[staff to assign]

{

Assign Staff
to Campaign

[more staff to assign]

{

[no more staff to assign]

o)
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Notation of Activity Diagrams

In UML 1.X multiple flows from an action were
implicitly ORed
In UML 2.0 they are implicitly ANDed

Guard conditions do not have to be mutually
exclusive, but it is advisable that they should be

Decisions should be strictly nested, but...

... a merge point can be combined with a following
decision point
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Activity Diagram — UML 2.0 vs UML 1.0
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Example UML 2.0 activity diagram

Activity state
//
| d Alternative threads
T Nerify -
| |esew);h0n / // /
~ //
e lincorrect ] 7, Send}u airpart’)
T N\ fravel agency /
Guard condition [C”“eml/ h g
{ Cet ") Concurrent thre
\_preferences / - y
Synchronization bar (fork
¥ fon bar {fo 7_)_ | y
L, - —
Decision (branch) | e
— : . [no baggage | // Transition
— — //
[bageage] | _ e
/ Recei v Pint
/[ Receive baggage 1 ( boarding pass,]

' and print recaipt / |
Decision (merge)

Synchronization bar (join) |, \
o —

(" Give travel documentation Y
1o passenger /

l

@
=

Example UML 1.x activity diagram

Reference: http://www.michael-richardson.com/processes/rup_for_sqa/core.base_rup/guidances/supportingmaterials/
differences_between_uml_1_x_and_uml_2_0_CA70F2E6.html

UML 2.0 Activity Diagram - Activity Partitions
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UML 2.0 Activity Diagram — Flow Final

* Flow Final: An alternative to terminate a flow.

— When control reaches any instance of Activity
Final node, the entire activity (including all flows)
is terminated.

e
- - Install
Build Component
Component e A
i . S A
J —>X)
T,
\\
Flow Final Node

.

h

[more components]

Flow final control node.

Activity Diagram — Object Nodes

* Object Node: An activity node that indicates that an instance of a particular
classifier, possibly in a particular state, might be available at a particular
point in the activity (for example, as output from, or input to an action).

— Object nodes act as containers to and from which objects of a particular
type (and possibly in a particular state) might flow.

— New notation, called a pin, has been introduced for object nodes in UML
2.0. Pins represent inputs to an action or outputs from an action and are
drawn as small rectangles that are attached to the action rectangles.

When the output pin on an action has the same
name as the input pin on the connected action, the
output and input pins may be merged to give a
standalone pin.

Object Flow
/

/

s ™y _
" Print WTicket / Tlcket Mail (j)h]ect F IDV:'
| Ticket : L Ticket | ) / \ .
— \ I . T AN I i ail }
|- Ticket - 71 Ticket
Input Pin \ ) i \
\

Output Pin e

UML 2.0 — Object Nodes and Pins. Standalone Pin
UML 1.x — Object Nodes and Standard Pin.

Activity Diagram — Object Nodes

* Object Node: An activity node that indicates that an instance of a particular
classifier, possibly in a particular state, might be available at a particular
point in the activity (for example, as output from, or input to an action).

— Object nodes act as containers to and from which objects of a particular
type (and possibly in a particular state) might flow.

— New notation, called a pin, has been introduced for object nodes in UML
2.0. Pins represent inputs to an action or outputs from an action and are
drawn as small rectangles that are attached to the action rectangles.

Activity Diagram — Semantic Differences

* Passenger Check-in: The agent needs to award the passenger
frequent flyer miles.

Placing the guard on the optional
concurrent transition means that, the
transition never starts, and the behavior is
as if the transition were not shown in the
model; accordingly, when the other two
transitions complete, execution continues
after the join.

if the passenger is not a frequent flyer, no
token will ever reach the join along that flow
and the model will stall because the join
waits for tokens on all its flows before
continuing. The model should be constructed
as shown below.

When the output pin on an action has the same
name as the input pin on the connected action, the
output and input pins may be merged to give a

Object Flow standalone pin.

/

/ ™y

I Print “Ticket / Ticke't WMail OhiectFImn\r
| Ticket 2 Ticket / \ N
) | / - ~, ",
— \ | g R AN e I M ail \
Ticket - 1 Ticket
| ) 'l. \
\

|
Output Pin Input Pin .

UML 2.0 — Object Nodes and Pins. Standalone Pin
UML 1.x — Object Nodes and Standard Pin.

[not frequent flyer

[frequentfiyer B
—_— member] | Award Frequent|—
! ~|Award Freguent ></ | Flyar Miles
>\f Flyer Miles
P —
- SN Print |
I { Print 1+— >|boarding pas:
boarding pas ?
N
- - e ~\
[ pJbaa9age]l Raceive ba M
A [Paggage] - ggage N
| ./ Receive baggage /\;ﬁ\_ =+ 7] and print receipt | 7 /

and print receipt | 7/ {
— v, A —
[no baggage] [ne baggage]

UML 2.0 — Using decision and merge nodes UML 1.x — Using guarded concurrent
instead of the guarded concurrent flow. transition.




Unified Software
Development Process

Developed by the team that created UML

Embodies best practice in system
development

Adopts an iterative approach with four main
phases

Different tasks are captured in a series of
workflows
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Best Practice

Iterative and incremental development
Component-based development
Requirements-driven development
Configurability

Architecture-centrism

Visual modelling techniques
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Four Phases

Inception
Elaboration
Construction
Transition
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Phases, Workflows
and lterations
Within each phase activities are grouped into
workflows

The balance of effort spent in each workflow
varies from phase to phase

Within phases there may be more than one
iteration

48




Iterations within
a jmse

Difference from

p 4 ZJ::’SI -—-3> Inception Elaboration /:,// Construction Transition
1 2 374 5 6 8 .
. Waterfall Life Cycle
Requirements D |:| l:l D O o
Analysis m | [ D NI = . * |n a waterfall life cycle project the phases and the
workflows are linked together
Design - ie | e ]| @ . * In the Requirements phase, only Requirements
workflow activities are carried out
memenaton | = | B | @@ (]I @] = * All Requirements activity should be completed
before work starts on Analysis
Test W@ 3|00 ]| = * In an iterative life cycle project it is recognised
T N _ A that some Requirements work will be happening
i ~ Size .ofsqua're// time a|0ng5ide Ana|y5iS WOFk
Workflows g;?,,t;‘fnta fime
workflows
Major Activities of the Development
Requirements Design Test P ro C e S S
Analysis Implementation
Requirements D Activity Techniques Key Deliverables
Analysis Requirements | Requirements Use Case Model
|:| Captur.e and Elicitation Requirements List
besign ] Modelling Use Case Initial Architecture
Modelling Prototypes
Architectural
mplementation . Glcssar
melementet L] Modelling y
Test Prototyping
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Major Activities of the Development
Process

Activity Techniques Key Deliverables

Requirements | Communication Analysis Models
Analysis Diagrams

Class and Object
Modelling
Analysis
Modelling
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Major Activities of the Development

Process

Activity Techniques Key Deliverables
System Deployment Overview Design
Architecture Modelling and
and Design Component Implementation

Modelling Architecture

Package

Modelling

Architectural

Modelling

Design Patterns
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Major Activities of the Development
Process

Activity Techniques Key Deliverables

Class Design |Class and Object | Design Models
Modelling

Interaction
Modelling

State Modelling
Design Patterns
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Major Activities of the Development
Process

Activity Techniques Key Deliverables

User Class and Object Design Models
Interface Modelling with Interface
Design Interaction Modelling | Specification

State Modelling
Package Modelling
Prototyping

Design Patterns
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Major Activities of the Development

Major Activities of the Development

Process Process
Activity Techniques Key Deliverables Activity Techniques Key Deliverables
Data Class and Object | Design Models Construction Programming Constructed
Management |Modelling with Database Component Re- | System
Design Interaction Specification use Documentation
Modelling Database DDL
State MOdelhng Programming
Package Modelling ldioms
Design Patterns Manual Writing
Major Activities of the Development Summary
Process Part I:
* What is meant by a model
Activity Techniques Key Deliverables * The distinction between a model and a diagram
Testing Programming Test Plans ; Tthﬁ UML concept of a model
Test Planning and |Test Cases art It

Design
Testing

Tested System

Implementation

Planning
Training
Data Conversion

Installed System
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* The purpose of activity diagrams

* The notation of activity diagrams

* How to draw activity diagrams

Part lll:

* The Unified Software Development Process

* How phases relate to workflows in an iterative life cycle
* An approach to system development

* Major activities in the development process
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