Software Design and Architecture

Architectural Views

Agenda
» goals of representing architecture
« more UML diagrams
* sequence diagram
e communication diagram
« state machine diagram
 activity diagram



Representing Software Architecture

® Software architecture is fundamentally about facilitating technical
communication between project stakeholders

® Properties of representations:
® (Un-)Ambiguity: open to more than one interpretation?
® Accuracy: correct within tolerances

® Precision: consistent but not necessarily correct



Architectural Views
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Component Diagram & Class Diagram
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© Ticket

+id: String
+typeld: String

‘ Database; +status: String

3rd_party| payment

subsystem

component
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Payment Service

-ticketRepo: TicketRepository

+createNewTicket(typeld: String): Ticket
+validateTicket(ticketld: String): Boolean
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+purchaseDate: Date |

© TicketingController

-ticketManager: TicketManager
-fareManager: FareManager

+handleCreateTicket(typeld: String): TicketResponse
+handleUpdateFare(typeld: String, newPrice: Double): Boolean
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© TicketManager © FareManager

-fareRepo: FareRepository

+getAllFares(): List<Fare>

© Fare

[ +typeld: String
+price: Double
+name: String +save(ticket: Ticket)

+getPerRidePnce() Double +findByld(id: String): Tl\cket
+getValidUntil(): Date RN

/

‘@SingleRideFare

@ TicketRepository

(© MultiRideFare

+duration: Duration
+rideLimit: Integer
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+updateFare(typeld: String, price: Double)

® FareRepository

+update(typeld: String, price: Double)
+findAll(): List<Fare>

@ DatabaseConnection

‘+query(sql: String): ResultSet



Deployment Diagram  (structure) (physical )
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Sequence Diagrami senavior [ evonois |
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Sequence Diagrami senavior [ evonois |
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Sequence Diagrami senavior [ evonois |
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Practiee: sequence diagram for login

® Task: draw UML sequence diagram(s) for the user authentication of an app, as
we add more requirements...

® 1 (basic): User can register for a new account with username and password
¢ 2 (basic): User can login with the correct username and password
¢ 3: User is automatically logged-in after registration

® 4. User can authenticate with a Google account (“Login with Google”)



Communication Diagram (behavior | topoioay

® alternative name: collaboration diagram (in UML v1)
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State MaCh|ne Dlagram behavior || lifecycle

® alternative names: state diagram, state machine
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Prescriptive vs. Descriptive Representations

® Prescriptive architecture dictates how the system will be built
a priori (as conceived)

® Descriptive architecture captures how the system was actually built a posteriori
(as implemented)

® Architectural degradation
® drift: changes that are not captured in the current architecture but do not violate it

® erosion: changes that violate the current architecture
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