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What is Behavioural Modelling - .

st ﬁn:S::Me ReservationWindow HotelSystem Database
+String email +displayRooms() +checkAvailability() +query()
+login() +submitReservation() +makeReservation() +insert()
¢ Behavioural modelling captures how the system i
. . . Class Diagrams
behaves in response to events or interactions - J
over time.
\/ . .
*¢ Software Design and Architecture do not tell us 4 % S I 1)
how components behave or interact over time. T
= Enter search details >
+»» Different notations for expressing behaviour: = checktunlabity )3
queryAvailableRooms() 5=
o Sequence diagrams PR |
o . . =21 availableRooms - - -
o Activity diagrams | ——
O Sta te C h a rts % Resewn::wm“do HotelSystem Database

\ Sequence Diagram J
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Sequence Diagrams

s A sequence diagram is an interaction diagram —
showing how objects interact i tdd o e
. . I addrte.(pr_sductrd.
in a time-sequenced manner. S
H‘ ------ tUPdnted ..... I]
) . ° ° . . =t - -« confirmations - -x-x-
«* Clarify interactions among objects and improve
system behaviour understanding. Q -

+* Show how operations are carried out through
message exchanges.

verify
YMenker(cqrdz,()
—

9etMember(eardry) =,
B (LT memberDetas . H
" verification result ... o
can bog, “

** Emphasize the temporal order of interactions.
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More on
sequence
diagrams

UML sequence
diagrams

https://www.youtube.com/watch?v=pCK6prSg8aw (8 mins)
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https://www.youtube.com/watch?v=pCK6prSq8aw

Key Components of a Sequence Diagram
/

Actor: External user or system

U i o
T Objects: Entities involved, represented by

rectangles.

Message
K\

Response N

Lifelines: Lines (or dashed lines) showing object
existence during interactions.

7/ /)

A
o
- :
]
]
=

Messages: Communication between objects.

User
o User sends a message to ObjectA, activating ctivation Boxes: Indicate active processing of
ObjectA's processing. messages.

o ObjectA responds, deactivating afterwards.
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Types of Messages

Synchronous: Sender waits for a response.

Asynchronous: Sender does not wait for an immediate response.

Server Server
User User
Request Request
> >
Immediate Response Delayed Response
- f908000000000000000000000000000000 A
Server Server
User User
Synchronous: User waits for Server to Asynchronous: User continues immediately
complete processing before proceeding. without waiting for Server's response.
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Sequence Diagram Overview

*+ Horizontal axis captures participating objects. Example: User Login
o Objects are placed from left to right.
o Order reflects participation in message sequence. LoginSystem Database
o Horizontal layout is flexible but typically chronological. User

Submit Credentials

L 4

Verify Credentials

>

«» Vertical axis represents time (top to bottom).

v

o Time flows downward. Verification Result
i _ | EETCRTCPEEPCPETPEPPEPEEEPPERE
o Sequence diagrams focus on order, not duration. , _
. o o . ] Login Success or Failure
o Vertical spacingis not indicative of actual time intervals. o JITCLCRETEELLUETI Rt ECRLELOETIREL
LoginSystem Database
% Messages are shown as horizontal arrows. Messages can be User

calls/invocations for some methods in a component, or results

given by that component User's credentials are checked against a database,

resulting in either login success or failure.
*» Execution shown using rectangles (activations boxes).
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Optional Interaction

“* opt represents optional scenarios. System

User
opt [User is logged in]

View Dashboard

System

User

lllustrates optional logic based on
condition result (success).
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° ° ° Websi
Conditional Interaction
Customer
alt [Login Success]
*» alt represents alternate scenarios. Login
»
Welcome
.‘ ..............................
[Login Failure]
Login
-
Error Message
.1 ..............................
Website
Customer

lllustrates branching logic based on
condition results (success or failure).
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Looping Interaction

Cart PaymentGateway
Shopper
. . loop [Payment
** Ioop represent repeated actions. Attempts]
Attempt Checkout
-

Process Payment

-
Payment Result
Sensor System I e
Result Notification
loop [every 5s] e
sendData()
> Cart PaymentGateway
Shopper
IR s The loop continues until payment is successful,
emphasizing iterative process.
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Parallel Processes

par represents concurrent processes.

OrderSystem Inventory PaymentService

par

Check Stock

L J

Initiate Payment

k J

OrderSystem Inventory PaymentService

Multiple processes, such as inventory checking and payment,
occur simultaneously.
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ReservationWindow HotelSystem Database
User
Enter search details
checkAvailability()
.
queryAvailableRooms()
availableRooms
.‘ .....................................
availableRooms
.‘ ........................................
E Xa m p I e . Display available rooms
(] R e P PP EPE PR
H t I R t . Select room + Enter details
otel heservation i
makeReservation(details)
-
saveReservation()
-
reservationSaved
R SRy
confirmation
.‘ ........................................
Show confirmation
SRy &
ReservationWindow HotelSystem Database
User
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Software components

Calling class methods I \

E X a m p I e . % interface - Ul mainController - Controller routes : RouteLlst route : Route
[ ]

User

T l T T
° . . | | | |
A I B k enter (date, from, to) 1 : : :
Iriine boOoKINg > | : |
dlick [Search] > l ! l
a\ find route (date, from, ta) _ | | I
1 |
E find route (date, from, to) o | l
S route :
E e ——————=——————-- |
4 |
= getRouteDetails() > '
EQ < display route details E l
= select seat > : : :
S | | |
% click [Book] > i I I
\b bookRoute (route id,seat id‘J_ i i
W I |
ol D verify booking details ! I
' bookSeat(id, date) '
. showsuooesssoreen | i ’fﬂ
T I |
_{ ________________ | ] |

** More information in The sequence diagram — IBM Developer
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https://developer.ibm.com/technologies/web-development/articles/the-sequence-diagram/
https://developer.ibm.com/technologies/web-development/articles/the-sequence-diagram/
https://developer.ibm.com/technologies/web-development/articles/the-sequence-diagram/

LoginPage AuthService Database
xamples =&
Enter |
username/password >
authenticate(credent:
— als) >
etehUser(username)sm
-5:-:- - success/Failure - - - -
elleeaan Show result:-=---- |
LoginPage AuthService Database
User
Login Process
% ProductPage CartService Database
Uer T
l— Click "4dd to Cart" 5=
addItem(ProductId,
quantity) |
uPolo«teCart(userIol, ; |
item) L
----- cartUPdateo( S ﬂ
i
-.-::- --+- confirmation-------
L-:{E --Ttem added - --- |
| [
ProductPage CartService Database
User

Online Shopping — Add to Cart
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Kiosk

Uer

[ Scan [il:rary card }l

[

“i Prompt to scan book -

|— Scan book barcode =»

2 Borrow confirmed . -
L]

LibrarySystem

verifyMember(cardId) ——-

borrowBook(bookId,

memberId)

Kiosk

——

User

Library System — Borrow Book

LibrarySystem

Database

getMember(cardId) ==

« i:-:- - - memberDetailg - - - - -

updateBorrowingStat >

us()
SUCCESS e ns U

Database

=)
UNSW

SYDNEY



Benefits of Sequence Diagrams

» Clarifies interaction order and logic.

** Identifies inefficiencies and redundancies.

** Enhances team communication.

** Aids debugging and improves process clarity.

« Improves collaboration and understanding.
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Common Mistakes

** Overcomplicating diagrams.
** Undefined roles and interactions.

¢ Incorrect message ordering.
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Suggested Design Process in Software Engineering

Keep number of user stories small

Define architecture and draw diagram showing components and
external entities

Define ER diagram (can result in 1 or multiple databases)

ol LT UGS (0]gA8 1) Develop its sequence diagram 2) Design its user interface

lterate lterate between these activities
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Good Software
Design Practices

Things to do

e Keep design documents “live” and shared
between team members

e Use design as a way to decompose work
e Discuss design changes as a team

Things to avoid

e Too much focus on notation
e Quantity over quality

e Creating something for other manager (tick
boxes) and forgetting design is for team
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Web resources

Sequence diagrams

e Sequence Diagram Tutorial - Complete Guide with Examples (creately.com)

e Sequence Diagram Tutorial (visual-paradigm.com)

e UML Sequence Diagram Tutorial | Lucidchart

Software design principles

* Software Design Principles | Top 5 Principles of Software Development
(educba.com)
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https://creately.com/blog/diagrams/sequence-diagram-tutorial/
https://creately.com/blog/diagrams/sequence-diagram-tutorial/
https://creately.com/blog/diagrams/sequence-diagram-tutorial/
https://creately.com/blog/diagrams/sequence-diagram-tutorial/
https://online.visual-paradigm.com/diagrams/tutorials/sequence-diagram-tutorial/
https://online.visual-paradigm.com/diagrams/tutorials/sequence-diagram-tutorial/
https://online.visual-paradigm.com/diagrams/tutorials/sequence-diagram-tutorial/
https://online.visual-paradigm.com/diagrams/tutorials/sequence-diagram-tutorial/
https://www.lucidchart.com/pages/uml-sequence-diagram
https://www.lucidchart.com/pages/uml-sequence-diagram
https://www.educba.com/software-design-principles/
https://www.educba.com/software-design-principles/
https://www.educba.com/software-design-principles/
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