Object-Oriented
Technology:
The Masterclass

EZERYERY UML B2 OOAD #8142 s 15
(From Zero to Exam Mastery)
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The Foundation: B e NMEEEEREI
(Software Development Requires Disciplined Processes)

Waterfall Model (;R#5#58Y) Iterative Models (3{UiREY)

Requirements C icati
Analysis _l / ommunication \
l—)l Design l-l

L fimplementatior 1 LT Quick design
L—) Testing ‘—l \ /
L_> , Construction
‘ Maintenance \ of prototype
» Sequential, rigid. Progresses only when verified. * Prototyping & Spiral.
* Pros: Accountable. * Feedback-driven, loop-based.
* Cons: Inflexible. * Partial systems built quickly for user evaluation.

Professor’s Callout
ERBEFAEETAZ (Software Process) 83 Requirements Specification, Design
& Implementation, & Verification & Validation. &2k B8 VERR o
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Unified Process (UP): ¥4 & mAY4Zi10 F 3EHESE

OOAD is modeling a system as a collection of collaborating objects. (& Z4tt8 A—4H EEIRERIYIH)

 Sticky Note 1 Sticky Note2 | Sticky Note 3 |”é&¥£§ﬁ5{é£'
1. Inception (#4&MRs 2. Elaboration (fB{CES 3. Construction (324§ ' 4. Transition (B[
EQ): Define scope & E8): Analyze P&ER): Build the | EB): Deploy final
goals. g requirements & - product iteratively. ' software to
7 architecture. 4 - ’ customers. >

] o oy

.
iy

Elaboration Construction ];[ansitiun

e T

C2 Cn T1 T2

Eﬁ“"f’ Exam Radar (ESEE) ) AN

RIEFREEEE | You may be asked to identify which UP
l phase a specific task (like deploying software or

E defining initial scope) belongs to. Memorize these

L

four phases and their exact English names!

ote



The UML Universe: Exfigssstay Mtt5Rss,

UML is a modeling language, NOT a programming language. (UML A E—1E12TVGES

Behaviour (Dynamic / B1fE1T4)
Shows what the system DOES.
e Use Case Diagram
e Sequence Diagram
e Activity Diagram
e State Machine Diagram

Structure (Static / EFREASIS)
Shows what the system IS.
e (lass Diagram
e Package Diagram
e Deployment Diagram

Behaviour
Diagrams

Structure
Diagrams
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Exam Section A: Zll{fr Class Diagram (#85ll[=])
ERIBRTAGIEEER - B) THSHT R

% » MPEH EBLAEE - ‘ e ad i o =
(87 EFE) / -menuld : String

Top Tier: Class Name (%

-soup : String

Middle Tier: Attributes — . String
(% - Data/Variables) #price : double

Bottom Tier: Methods/Operations +Menu(menuld : String, soup : String,
(737 - Actions/Functions) main : String, price : double)
\ +getMenuld() : String

Visibility Indicators +getSoup() : String

« + (Public B8 g
W Exam Radar (13 Marks) g ((pr'i]uali ;ﬁ%]) +99tM§“”0 : String
« # (Protected {2:€) +getPrice() : double

1552 Section A INEEERR ! (F4HFR

HERENENERTE2NENE -
atie - A= INABREIERA (Do not add
association classes) FRIEEEB45HIEK !
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Class Relationships: ¥4z @RI B ES 7 FE

Association (i) Inheritance / Generalization (X£7%)
Basic relationship. Is-a relationship.

Driver [drives] Car Medical Robot is a sub-class of Robot

Multiplicity (5 E1%) Notation

1 (Exactly one / Bll{F—1E)
0..* (Zero or more /| Z5} %[
1..* (One or more | &.>—1&)

AN
|




Translating UML to Java (385l E &S FET 15)

ZA BERRIFELR UML BIRSRIER) Java FEZUS.

import java.util.s:
Student P ]

-id : String public class Student {
-name : String private String id, name;
private Vector _modules;

+Student(id : String, name : String)

+getlD() : String public Student(String id, String name) {
+getName() : String this.id = id:
0..* this.name = name;
Lty \ _modules = new Vector();
| B '
Modul public String getID() { return id; }
- =9 public String getName() { return name; }
-code : String
't'”E:_St""g__ public void addModule(Module module) {
-creditValue : int _modules.add(module);
+Module(code : String, title : String, creditValue : int) s
+getCode() : String public Enumeration getModules() {
+getTitle() : String return _modules.elements();
+getCreditValue() : int }
5
Implementation Secrets: , \
+ One-to-Many: 2A\ZE{# Vector =} ArrayList E1{E. ‘¥ Exam Radar (12-15 Marks)
* Inheritance: {§f extends Fi#2=F. S EREIERIETE (private) LAK 18+ (Constructor) B
« Abstract Methods: Must be implemented in child classes. kl_ﬁﬁﬁfﬁ isfE Section A B EX#HFE ! |
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Exam Section B: Textual Analysis (3Zs9#)
R—ERANE R imik A R4tV (&ELER (Extracting candidate classes from problem

statements using Noun Extraction).

i

_ T T,

The Customer orders a Subscription for weekly \
Coffee deliveries. The payment is processed via an\;
external Payment gateway which must be mtegrated
The system tracks the status of each Delwery and “\\ﬁ
ensures the Packing is completed by the staff. The

Customer can view their Account details online.

Candidate Class / Reason
N Customer Role Play
B Subscript_ion Conceptual

Coffee Tangible Thing

Payment gateway

External System

'Y Exam Radar (8

WNRLAZRMEETUIES | BRRESI:

Class) REHIERI DR

-9 Marks)
L {RIEYERI (Candidate

R [A (Reason/Category) °

Categorizing Classes (9 $8;%8l):

* Role Play (B f): Customer, Manager, Nurse

- Tangible Thing (E88): Coffee, Vaccine, Hardware
» Event (Z{4): Booking, Payment, Delivery

» Conceptual (#%;2): Subscription, Account
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Use Case Diagrams: EHE R =STEINEE

Bm 3§ EERRR  UREGRRME T TR FIMEE
(Shows WHO interacts with the system and WHAT it achieves).

Vaccination Booking System

System Boundary (R4FER): —
Defines what is inside vs. %

R egister Patient
outside the system.

ACtOI‘S (%;ﬂ%): /'Public User
External users or other

systems.

Use Cases ({EFHZH): % e %

: i Clinic Nurse
Action-oriented goals. @ Greats Vaceinaton
Patient Record

Account

SMS Gateway

Y Professor’s Callout

BANEREIBAI A G EIFEERL Use Case | Use Case NBRH Actor BEENTERE

(e.q., “Process Payment”, NOT “Save to database”).
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’.’"""””""""""..."'""””".’""""""""""

1Use Case Traps: <<include>> vs <<extend>>

Y W Yy ryyyyyyyyyyyyyyyryryyryryyyyyyyyyyyryryyyyyyyyyyyy. a

<<include>> (2 SFi{®)

Make <<include>>
————— b
Booking

e Logic: Mandatory (AE3S4E). The base use
case needs this to finish.

e Example: Make Booking <<include>> Login.

e Rule: Arrow points TO the included case.

Y Exam Radar

<<extend>> ({RFTRAR)

Select Make
Assessor Booking

e Logic: Optional/Conditional (B{&{43$4).
Exceptional flow.

o Example: Make Booking <<extend>> Select
Assessor.

e Rule: Arrow points TO the base case.

<<extend>>

SeAAMEREENS ! (Arrow directions matter!) Memorize the dependencies.
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Activity Diagrams: 2 RIIZ Gz @< @

(Procedural Flow)

[correct Ingln]‘;_/

Enta 8]
and Pasawnrd

[incorrect login]

Action State

S ENREFEHERERRE, BUSMREAIEZEE
(Focuses on the procedural flow of control /

between actions).
Guard

Conditions!

" Exam Radar (6-8 Marks)
=@ Decision node 51 HRIETEEER A 2B IB A |

4 N [click QUIT]
)(Enterﬁe;rwnrda)

\

(BN 1FARAE)

[No Matched Job] Gg:llcﬁ@\
ind matched job(s)] YDecision Node
(GRERENSS)

( Select Job J

> N\ [Quit]

( Upload resume )

A

( Take job test )

#J Guard Conditions (SF&H&) | WBBES
FESIRAS > 40 [correct login] 2k [incorrect
login] ¢ @R AT !

[Not enough score] %

[Feject interdew]

[Enough score]

()
"

[Aecept Interview)

Final Node
(45RENEE)

v

Decisionfode
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State Machine Diagrams: {4894 ar38HA (Object Lifecycle)
il E — M EEA G EEPAIREREE > MIERDIRIZE (Models the states an object can be in and its transitions).

for login
Key Notations Waiting for |  keyword Waiting for )| display keynior i
o State (RER) login J keywords J j
e Transition (§2if) A
e Event (B&3¢3H14) entered keywords

e Guard Condition ({§&1%)

The Golden Syntax

Transitions must be labeled as: event [guard] / action
Example: entered keywords [matched jobs] / display joblist

Professor’s Callout

Activity BIERIZE B1E:EEEE] » State Machine BIERIE
TRFIEERTEEFREE) (e.g., 'Waiting for resume’).
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MVC Sequence Diagrams: The Final Boss (15-28 Marks)
BTN REE R KT B 8T RS E {75 (Shows message flow between objects over time).

<<Boundary/View>> <<Control>> <<Entity/Model>>
(Ul) (Controller) (Data)
. ™
The 3-Tier Rule (MVC J&El): i - D » ¥ g
1 Boundary' SystemUI Custrar :SystemU| :SystemController .Coffee :Packing :Delivery
(EJ:E: %'ﬂ\ﬁ) i 1: enEiC L 1.1: search(keyword)
>  Cont I 1.1.1: getCoffee(keyword)
g ontrol. 1.1.2: list of coffees
SystemController 113 dsplayCofiee(cofiecLis) i
( ‘%‘ gﬁﬁ EH }%ﬁu ) - (M AL I 1.1.1: selecl(coffee()
3. Entity: Objects like i _1-_15-'1:_"5@1‘_*:9@@5__]
Customer, Booking 1.1.2: packing size) ]
Eaxs). 2 | R D
1.1.3: delivery frequency) "

'Y Exam Radar

SR EhoERENER | BIBEST MVC : Ul BHREEEIRIR Entity /&38 » FIA B RIZIRWN?
1548 Controller 53K ! (Synchronous messages = solid arrow; Return messages = dashed arrow).
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The Professor’s Exam Cheat Sheet (REE!#IE+5R)

é’{l\l/zed to see overall system \\
y Use Case Diagram ({EF Xl E)

functions & users?

Need system data structure &
object links?

Class Diagram (&5 E])

Need exact chronological steps

of a specific scenario? Sequence Diagram (1&F (&)

Need workflow, procedural steps
& logic loops?

Need to track a specific object’s

status changes? State Machine Diagram (}b‘mﬁﬁ

Activity Diagram (FEE)[E])

AEARRTARY

N .

[ Memorize this mapping. Understanding intent prevents drawing the wrong diagram. ]
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Final Blueprint:
Strategy for Success

“The only way to learn the UML is by writing models in
it.” — Booch, Rumbaugh, Jacobson.

Final Exam Tips (R&E %K)

1. {F4AR9:8%EB: Nouns and verbs in the prompt are
your literal cheat codes for classes and operations.

2. AE¥A: Partial marks are generously given for
correct shapes and notations. Draw something!

3. KRESESA: Double-check arrow directions in
Use Case (include/extend) and Class diagrams
(Inheritance).

IIIIIIIII
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