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Objektno-orijentisani sistemi:
osnovne karakteristike

Objekat (ID, primeri )

Svojstvo (atribut)

Stanje (skup vrednosti atributa, veza)
PonasSanje (metode, operacije)
Klasa: opsti obrazac

Poruke: aktiviraju metode

Enkapsulacija (u aurenje): proces | podaci u
jedinstvenom entitetu

Skrivanje informacija
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Objektno-orijentisani sistemi:
osnovne karakteristike

Nasle ivanje: apstraktna / konkretna klasa
Polimorfizam
Primer (insert)

Withowut Inheritance With Inheritance

—Last name
—First name
—Birthdate

+Update birthdate()

Patient Doctor

—Last name
—First name
—Birthdate g
—Insurance carriep”

> —Birthdate
—Medical school

e specialty()
+UpdateMjrthdate()

+Update carrier()

[\

Patient
—Insurance carrier —Medical school
, specialty

+Update specialty()
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Prednosti objektnog

pristupa

Concept Supports...
Classes, objeds, methods, * A more realistic way for people think
and messages about their business

» Highly cohesive units that contain both
data and processes

Encapsulation and infermation ® | cosely coupled units
hiding
Inheritance e Allows us to use closses as standard
templates from which other classes
can be built
Palymorphism » Minimal messaging that is inferpreted

by objeds themsslves

Use case driven o Allows users and analysts to focus on
how a user will Inferact with the system
fo perform a single activity

Archifecture centric and * Yiewing the evolving system from
functienal, static, and multiple points of view
dynamic views

Iterative and incremental » Continuous testing and refinement of
development the evelving system

Leads to...

* Belter communicalion between user and analyst or

developer

* Reusable chieds
» Benefits from having a highly cohesive system [sse

cohesion in Chapter 11

» Reusable objects
* Fewer ripple effeds from changes within an dbject o

i the system itself
Benefits from having a loosely coupled system design
Isee cougling in Chapter 11|

* |ess redundoney
» Faster creation of new classes
» Standards and consistency within and across develop-

ment efforts
Ease in supporting exceplions

» Simpler programming of svents
e [ase In replacing or changing objects in a system

Fewer ripple effects from changes within an cbiect or
in the system itself

e Befter understanding and gathering of user neesds
» Befter communication between user and analyst

® Better understanding and maedeling of user needs
» More complete depiction of information system

* Meeling real needs of users
» Higher quality systems
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Unified Modeling Language —
UML (verzija 2)
DefiniSe skup od 14 dijagramskih tehnika
Osnovni gradivni blok: slu aj koris enja
Dijagrami se integrisu u cilju predstavljanja
celine
Primena UML-a varira me u organizacijama
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UML.: pregled dijagrama

Diagram Name Used to Primary Phase

Structure Diagrams

Class llustrate the relationships between casses madeled in the system. Analysis, Design
Obiect llusteate the relationships between objects modeled in the system
Used when adual instances of lhe classes will better communicate the model Analysis, Design
Package Group other UML elements together to form higher level constructs. Analysis, Design,
Implementation
Deployment Show the physical architedure of the system. Can also be used 1o show software Physical Design,
components being deployed onto the physical architecture Implementation
Componen| llustrate the physical relationships amaong the software components. Physical Design,
Implementation
Composite Structure llustrate the infernal strudture of o class, 1.e., the relationships ameng the pants of a cass Analysis, Design
Behavioral Diagrams
Activity llustrate busingss workflows independent of classes, the flow of adivilies in a use case, Analysis, Design
or detailed design of a methed
Sequence Model the behavior of ohijects within a use case. Focuses on the time-based ordering Analysis, Design
of an activity
Communication Model the behavior of cbjects within a use case. Focuses on the communication Analysis, Design
among a set of collaborating objeds of an activity.
Interaction Overview llusirate an overview of the flow of control of a process Analysis, Design
Timing llustrate the interaction that lakes place ameng a set of objects and the slate changes Analysis, Design
which they go through aleng a lime axis.
Behavioral State Machine  Examine the behavier of one class. Analysis, Design
Protocol State Machine llustrates the dependencies among the different inferfaces of a class, Analysis, Design
Use Case Capture business requirements for the system and te illustrate the interaction behween Analysis

the system and its environment,
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UML.: integracija 4 tipa
dijagrama

A Sequence Diagram is created for every use case.
e Patient Appointment | Bill
L t : *
o Locate Appointments (Patient Name) i
el -~ Cancel Appointment (Appointment 1D) =
= ~ = If <24 hours notice
Appointment System .- - Insert Cancellation Fes (Patient Name)
o | Open Appointments
Make & Get Appointment Confirmation !
appointment 7 e -
- T : i
~~~~~~ : e ¢ i
Management TR
Produce TR
= schedule T
inform ation A Class Diagram is created for the system sy
i
Bill FPatient B
—bill date —nams N
—amount —amount %
—purpose hon:
—birthdata X
‘+generate cancellation fee () —rage '
Record = 0 B L
7 ’ I3 iz +calculate last visit () '
availability s ehange statis 1) \
e +schedule appointment () |
£ 1
The Use Case is the foundation of UML, and -~ |« feads o R painrRanE +primary carrier
the Use Case Diagram contains the use cases. 1 |—gate %
i - —time E
—doctor

+cancel without notice ()

=2 weeks
Admitted

Diagnosis =
Enters Hospital Checks in h Healthy
.—> Entering —m8M8M8M8 ¥

Diagnosis =
Unhealthy . B
Diagnosis =
Healthy
Under

observation

A Behavioral State Machine Diagram is created for every complex class on the Class Diagram.
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Adaptacija fazne metodologije
razvoja sistema

Planning Analysis Yoo

Design

Analysis

Iteration
1

Analysis

Design

Iteration
2
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[Dijagrami slu ajeva koris enja

Predstavlja na jednoj slici sve slu ajeve
KOriS enja u delu sistema koji se modelira

Rano u SDLC

Predstavlja veze (pridru ivanja) aktera |
slu ajeva koris enja

Akter: specifi na uloga korisnika (osobe Ili
drugog sistema) sistema (izvan sistema)
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Dijagrami slu ajeva
koriS enja: primer

Appointment System
© ©)
a I‘“ Make " '-'l"'I"“r-‘
j\ appointment = « \.
Management Patient
Produce
schedule J
information
©
1 I\F Record
-/ ~ availability
Doctor
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Dijagrami slu ajeva
koriS enja: komponente

Akter: odnos generalizacije / specijalizacije
Slu aj koris enja: “komad” sistemske
funkcionalnosti

ProSiruje drugi slu aj koris enja (<<extends>>)

Koristi (uklju uje) drugi slu aj koris enja (<<includes>>)
Granice sistema

Ime sistema
Asocljaclje — aja
koris enja

kardinalnost
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Jagrami slu ajeva
OriS enja: primer

Produce
schedule
information

Record
L availability

e
<< extends >>
ra

Update
patient
information

Appointment System

Make 0
appointment

-

s
=< extends >=
”

Make payment

¢ << Includes =>
4 schedule

e

arrangements
J | Patien
Make old % Make new
patient appt. patient appt.
- ,’
P " a =]
== Includes ==
B’-
t Create new
patient
MNew
Patient
== Includes ==
4 : Patient
n
n
n
n
+
Manage
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[Dijagrami klasa

Stati ki model

Klase | odnosi me u klasama

Sli ni PMEQO, ali | ponasanje | stanje
Dijapazon: jedan slu aj koriS enja

Odnosi: generalizacija, asocijacija
(kardinalnost), agregacija (deo-od)
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Dijagram

Medical History

Person
— lastname — heart disease
—firstname — high blood pressure
— address " — diabetes
— phone provides » — allergies
— birthdate 0..1

—/age

leads to »

qi

schedules »

— amount
— insurance carrier

+ make appointment()

Appointment

+ calculate last visit() __‘:9"’
+ change status() ::'ar:éor

+ provides medical history()

Klasa: primer

— date
— amount
— purpose

+ generate cancellation fee()

+ cancel without notice() I

0.~
0..* +primary
insurance |0 -
carrier
suffer » 1

0.~

Administrative Staff

has scheduled » s

— description

5

Health Team

— medication
— instruction
— symptom severity
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Kardinalnost asocijacije

Representation
Instance(s) of Instance(s) Diagram Involving Instance(s) Explanation of Diagram

A department has one

Exactly one 1 Department and only one boss.

s An employee has zero
Lk Child l to many children.

I i
I 0

One or more st Boss H Employee
I 0

Zero or more 0.* Employee

A boss is responsible
for one or more employees.

An employee can be married

i e Efipia/ae to zero or one spouse.

An employee can take between

SpAcklsETAnge Rt Employee two to four vacations each year.

An employee is a member of
one to three or five committees.

Multiple, disjoint o
ranges =55 il 1.3,5 G“"'"‘m-'-""l
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CD sistem: atributi 1 odnosi

Marketing Material

—type

— description
— email

— content

0.

provides »

= name

describes »

- sku
— title

— artist
— category
— salestatus

—email
- lastname

— firstname

— address

_— city

— state

— zipcode

— daytime phone

is stored in »
0.*

places »
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— store
— zip code

is reserved by »

0.*

In-Store Hold

—date
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D sistem: kona ni dijagram

lasa

— hame

— street address
. cﬂy

— state

— zipcode

— contact

— phone

1

Product

— Number
— Description

Marketing Material

provides » 0" |= type — sku
L |- description - describes » — title
— email — artist
— content Q™
| = 1 | — category
— salestatus
111

Artist Info

— name

Sample Clips Customer

— length i — author — email
— lastname
— firstname

— zipcode
— daytime phone
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is stored in »

places »

Inventory

is reserved by »

0.*

In-Store Hold

— date

0.

*
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D sistem: kona ni dijagram

lasa

— hame

— street address
. cﬂy

— state

— zipcode

— contact

— phone

1

Product

— Number
— Description

Marketing Material

provides » 0" |= type — sku
L |- description - describes » — title
— email — artist
— content Q™
| = 1 | — category
— salestatus
111

Artist Info

— name

Sample Clips Customer

— length i — author — email
— lastname
— firstname

— zipcode
— daytime phone
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is stored in »

places »

Inventory

is reserved by »

0.*

In-Store Hold

— date

0.

*
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[Dijagram sekvenci

Prikazuje poruke koje se razmenjuju izme u
Klasa tokom vremena, u jednom slu aju
KOrsS enja

Obi no za pojedina ni scenario tog slu aja
koriS enja

Ovi dijagrami u fazi projektovanja uklju uju
detalje Iimplementacije, npr. objekti baze

podataka ili GUlI komponente predstavijaju
klase
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Scenario za dijagram sekvencl
— primer CD

L. User requests CD information

2. User inserts CD(s) into shopping cart

3. User confirms order and provides payment and shipping information
4. Order is sent to clearance center for approval

5. Customer is notified that order is accepted

0. Order is placed with the distribution system
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Dijagram sekvenci — primer
CD

/ aCD: N?gﬂrtleh;‘ljﬁt aninv: aSpOrder:
aCustomer cD Matar‘raig Inventory Special Order

Request CD (title, :

artist, or category) Request CD

Ssssssssssssssuen

Request availability
(CD ID) Shopping

> Cart

Add to Cart
(CD ID)

Check out (name and
contact information)

Order Accepted

assassssdessssssssssassmesssssusssnsnhasannaannn
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[Dijagram masine stanja

Dinami ki model koji prikazuje
promene stanja pojedina ne klase
kao odgovor na doga aje tokom
vremena, zajedno sa tim odgovorima |
akcljama

Samo za kompleksne klase — pomo u
konstrukclji algoritama za kompleksne
metode
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|

Dijagram masine stanja:
primer
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