Inxhinierimi softverik

Pjesa 7 — Dizajni: Arkitektura dhe metodologjia
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Temat mbi Dizajnin

* Dizajni arkitektural kundrejt atij té detajuar

e Stile, taktika dhe referenca

e Teknikat themelore pér dizajn té detajuar

e Céshtje themelore me dizajnin e ndérfages sé shfrytézuesit (Ul)
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* Fillon kryesisht prej kérkesave (duke evoluar prej functionaliteteve
dhe tipareve té tjera jo-funksionale).

* Si do té strukturohet njé zgjidhje softverike?
 Cilét jané komponentét kryesoré—(funksional)?
e Zakonisht vijné direkt prej funksionaliteteve (use cases).

* Si ndérlidhen kéto komponente?
* Ekziston mundésia e ri-organizimit té komponenteve (kompozimi/dekompozimi).
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* Dy nivelet kryesore té dizajnit:
* Arkitektural (nivel i larté)
* Dizajn i detajuar

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Marrédhénia ndérmjet Arkitekturés dhe
Dizajnit

Requirements Architecture

Dizajni | detajuar
Vjen nga
Kérkesat dhe
Arkitektura

Detailed design

&0

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Arkitektura Softverike

e Struktura(t) e zgjidhjes, pérbéhen nga:
* Elementet e médha softverike
e Tiparet e tyre té dukshme nga jashté
* Marrédhéniet ndérmjet elementeve

* Cdo sistem softverik ka njé arkitekturé.

* Mund té keté shumeé struktura!
 Shumé ményra té organizimit té elementeve, varsisht nga perspektiva

* Tiparet e jashtme té komponenteve (moduleve)
* Ndérfaget e komponenteve (moduleve)
* Interaksionet e komponenteve (moduleve)
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Pamjet (Views)

* Pamja (View) — pérfagésim i njé strukture té sistemit

e 4+1 views (sipas Krutchen)
e Logical (OO decomposition — key abstractions)
* Process (run-time, concurrency/distribution of functions)
* Subsystem decomposition
* Physical architecture
* +1: use cases

Klasifikim tjetér (Bass, Clements, Kazman)
 Module
* Run-time
 Allocation (mapping to development environment)

* Pamje té ndryshme pér njeréz té ndryshém
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Stilet/mostrat(patterns) Arkitekturale

Shérbejné si pikénisje e ripérdorshme pér aktivitete dizajnuese.

* Gypat dhe filtrat (Pipes and filters)

e Té shtyra nga ngjarjet (Event driven)
 Klient-server

* Model-view-controller (MVC)

e Shtresoré (Layered)

* Me fokus né DB (Database centric)
* Tre nivele (Three tier)
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Stili arkitektural Pipe-Filter

* Zgjidhja e dizajnit té nivelit té larté dekompozohet né dy pjesé
gienerike (filtrat dhe gypat):

* Filtri éshté nje shérbim i cili transformon njé rréke té dhénave hyrése né njé
rréke té té dhénave dalése.

e Gypi éshté njé mekanizém apo kanal pérmes té cilit té dhénat rrjedhin prej
njé filtri né tjetrin.

Input | Prepare for

. > . »| Process checks
time cards check processing

Problemeve té cilat kérkojné procesim né grup ju pérshtatet kjo arkitekturé:
p.sh., payrolli, kompilers, financat mujore.

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Té shtyera nga ngjarjet (Event Driven)

» Zgjidhja e dizajnit té nivelit té larté bazohet né njé event dispatcher, i cili menagjon ngjarjet dhe
funksionalitetet gé mvaren prej atyre ngjarjeve. Kéto kané tiparet né vijim:

* Ngjarjet mund té jené njé njoftim i thjeshté ose mund té pérfshijé té dhéna
* Ngjarjet mund té prioritizohen ose té bazohen né kufizime si¢ éshté koha.

* Ngjarjet mund té kérkojné procesim sinkron ose asinkron.

* Ngjarjet mund té “registrohen” apo “cregjistrohen” nga komponentet.

% Phone q]
processin
_> Personal (device) [ Text
| S ]

/' dispatcher -~ processin
[ Image q]
keypad processin

Problemet gé ju pérshtatet kjo arkitekturé pérfshijné sisteme né kohé reale si:
kontrolli i aeroplanit, monitori mjeksor, monitori shtépiak, lojrat, etj.
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Stili themelor Klient-Server

Aplikacioni ndahet né komponentén klient and komponentén server.

Client 1a Client 2a

\ /

Server
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Client 3a Client 4c

(@)
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Stili Klient-Server

e Klenti mund té lidhet me mé shumeé se njé server (serverét zakonisht
jané té pavarur)

Server2

Client A
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Client 1b Client 2b Client 3b Client 4b

(b)
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Stili Model-View-Control (MVC)

* Ndan modelin prej pamjes.
* Kontrolleri shpesh integrohet me pamjen.

oy View 1 <€ Controller 1

rd
™

Model

2\ View 2 <€<—» Controller 2

(@
=
<
M
-
(%]
—
M
St
-
=3
(%)
>
(=
>
(H
wn
I
Q
(%]
Q
>
-
=Y}
(%)
>
(=7
>
m\
~
(@)
(%]
(@)
<
MD:

Shumica e web aplikacioneve bie nén kéteé stil.
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Stili Shtresor

Java APl

OS API

Shtresa e jashtme mundet té kérkojé shérbim vetém prej shtresés sé brendshme.

— Shtresim strikt: vetém shtresat direkt nén té
— Shtresim i relaksuar: cilindé prej shtresave nén té

© Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Stili (DB)-Centrik

Client 1a
Shumeé e
popularizuar me
Client 1b aplikacionet
/ biznesore
Client 2

© Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Stili me tre nivele

* Klientét nuk i gasen DB direkt.
* Fleksibilitet, integritet mé i miré (Pérse?)

Client 1a

Client 1b

Business
tier

:
I
\

DB
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(

Client 2
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Taktikat Arkitekturale

* Taktikat (me dallim nga stili arkitektural) jané pér zgjidhjen e
problemeve “mé té vogla dhe specifike”

* Nuk ndikojné né stukturén e pérgjithshme té sistemit

e Shembull: shtojmé funksionalitete apo komponente specifike (p.sh.,
PEr rritjen e mbéshtetshmérisé) né dizajn pér detektimin e gabimeve
— sidomos pér sistemet e shpérndara:

* Heartbeat
* Ping/echo

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Arkitekturat referenciale

* Arkitektura té zhvilluara plotésisht.
* Shérbejné si “templates” ose si “reference” pér njé klasé té sistemeve.
* Shembull: arkitektura referenciale J2EE (MVC2).
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Client 1a
. Client 1b
Business Web /
tier (EJB) 3 tier
\ Client 2
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Dizanji | Detajuar

e Rafinimi i métutjeshém i arkitekturés dhe pérshtatja me kérkesat.
* Sa e detalizuar?

* Sa formale?

* Ndoshta nivele té ndryshme té detajeve pér pamje té ndryshme.

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Teknika e dekompozimit funksional

* Daton prej kohés sé “programimit té strukturuar”
[tash Web apps me PHP ].

 Starton me: Modulin kryesor (main)
e Rafinohet né nén-modaule.
e Ka alternativa té dekompozimit.

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Dekompozimi i

(aplikacionit menaxhues student-léndé)

1. Student

0. Main
2. Courses 3. Sections 4. Registration
1.1 Add 2.1 Add 3.1 Add 4.1 Register
1.2 Modify 2.2 Modify 3.2 Modify 4.2 Drop
1.3 Delete 2.3 Delete 3.3 Delete

© Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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“Alternativa” Dekompozim/Kompozim

(@
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9,,1) 1. Student 2. Courses 3. Sections 4. Registration 5. Database

v

5

g_ 5.1 Add

2 5.2 Modify
5.3 Delete
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Dizajni i Databazave Relacionale

* Shumica e databazave pérdorin teknologjiné relacionale.

* Relacionet (tabelat):
* Bashkési dy-dimenzionale
e Rreshtat (tuples), kolonat (tiparet)
* Celési primar (identifikues unikat)
e Celésat e huaj (lidhin tabelat)

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Dizajni i databazave

 Modelimi konceptual (béhet gjaté fazés sé analizés sé kérkesave)
prodhon diagramin ER.

* Dizajni logjik (né até tabelor).
* Dizajni fizik (pércaktimi i data tipeve, etj.).
* Léshimi / mirémbaijtja:

* Niveli fizik (cili hdd, etj.)

e Pérshtatja e indekséve

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Diagramet Entity-Relationship

 Entitetet (drejtkéndésh)

» Té dobét: linja dyfishe

* Marrédhéniet (rombe)
 Atributet (elipsa)

2025

* Me shumeé vlera: linja dyfishe
 |dentifikues: té nénvizuara

© Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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ER Diagram - Shembull
@ Credit hours

Course

Number

Belongs
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@ Section Takes Student
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Dizajni logjik — Entitetet

* Entitetet né tabela.
* Atributet e pérbéra rrafshohen.
* Te entitetet e dobéta, shtohet celési primar i entitetit té
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forte.
Course Section
Number <€ Course Number
Title Section Number
Credit Hours Semester
Year
Time
Location
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Dizajni logjik — Multi-Valued

* Pérdoré njé tabelé e re pér atributet me shumé vlera.

2025

Student Email
ID <€ Student ID
Name Email
Gender

© Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Dizajni logjik — Marrédhéniet

* Te 1-M, vendoset celési i huaj né tabelen e anés M.

* Te M-M, nevojitet tabelé e re.

Section

Course Number

Section Number

Semester

Student Takes
ID € Course Number
Name Section Number
Gender Semester
Year
Student ID
Grade

YVYVY

Year

Time

Location

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Dizajni fizik né DB

* Data typet pér secilin atribut.
* Mvaret edhe se cilat i mbéshtet DBMS né pérdorim.

* Vendosja pér indekset.
e Kérkimet jané mé té shpejta, azhurimet mé té ngadalta.
* Indeksét konsumojné hapsiré.
 Mund té pérshtaten edhe gjaté Iéshimit .

* Ndonjéheré béhet edhe denormalizimi (shmanguni).

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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* Hapi i paré: rishiko dhe rafino “use cases”.

* Vendoset:

* Cilat klasa té krijohen
e Si ndérlidhen klasat

* Pérdoret UML si gjuhé dizajnuese.

2025 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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2025

Student

Choose section

Prof. Asoc. Dr. Ermir Rogova — Inxhinierimi softverik

Diagrami “Use Case”

Add course
Register for section

Add student

Registrar

© Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Dizajni i Klasave

» Klasat pérfagsojné entitetet e botés reale ose koncepte té sistemit.
* Organizimi né klasa: objektet né njé klasé kané tipare té ngjajshme.
* Klasat kané tiparet (té dhénat).

» Klasat kané edhe metodat (funksionet gé kryhen).

Student
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date of Birth : Date
name : String

get Agein Years () : int
get Agein Days () : int
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Diagrami i klasave né UML

Student

IsEnrolled

1.1

School
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Diagrami i klasave né UML — Trashégimia

Student
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Person

Employee
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Diagrami i gjendjeve né UML

Tregon “statusin” e studentit né universitet

( Accepted 1 enroll: ( Active ) graduate: )( Alumni W

L ) CL/ ) )

expel:
fails to
enroll:
enroll:

(o)
\ )
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e )
\ )
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Pérdoret pér té treguar rrjedhjen e interaksionit

FegistrationCui

s

registeriastuclent ;. Stuclent) l

SUCCRSS

asection course stuclent

stuclents

prereduisites()
prereduisites
T hasTaken( prerequisite )
boolean
Adlciastucent)

Woicl
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Dizajnl

 Mé i dukshmi pér
shfrytézuesin

* Dy géshtje kryesore:
e Rrjedhja e interaksionit
* Dukja

* Llojet e interfejséve
* Command-line

* Text menus
e Graphical (GUI)

“User Interface”

i v'cur‘r»i@campus-d»hcp-0-151:~/docs/books/frank/c,ha_pter,7 - Shell No. 2 - Konsole

Session Edit View Bookmarks Settings Help

8 =)=

? HELP - Get help using Pine

C COMPOSE MESSAGE

Compose and send a message

I MESSAGE INDEX - View messages in current folder

Select a folder to view

FOLDER LIST

A ADDRESS BOOK - Update address book
S SETUP - Configure Pine Options
Q QUIT - Leave the Pine program

[Folder "INBOX" opened with 1 message]
i Help l¥ PrevCmd I} RelNotes
® OTHER CMDS g [ListFldrs] [ NextCmd { KBLock

PINE 4.58 MAIN MENU Folder: INBOX 1 Message

Copyright 1989-2003. PINE is a trademark of the University of Washington.

Q
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Rrjedha e interaksioneve

Ekranet e prototipit !“)Q‘gg;“%.ﬂﬁ’;’;w sﬂum e
.. Soloct term TZER] | i, oS e
* Regjistrimi: Dtk farm pase ble

Copy 4 swumd e

e Zgjedhet semestri. \’we\cége;ﬂﬁ; SEmit=
oo . . . y %;)/50/21
* Regjistrimi: paraget semestrin. 52%7;
» Zgjedhet |énda e paré. SrEsmeemmee
wWelcome XXX —
.o . o . ead abion »€
e Regjistrimi: tregon semestrin, gg}?m%/” Acgif&‘;uwc"“‘“‘
léndét me orar dhe koston. e g P
» Zgjedhet *Léndét shtesé; *Fshirja
e léndéve; *pérfundo PR
vy bt o
regjistrimin. S
. .. . . ”\/\W’“:”’f“wm Dsme @W/éyz%a(
* Regjistrimi: tregon orarin final. e 2=, 50 22

» Zgjedhet Konfirmo ose Anulo.
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Prototipi “High Fidelity”

Welcome UserName Welcome aStudent

Registration Registration

School term to register SPR 2013 ~ , ) .
Desired School term to register - Spring 2012

Select course to add | ALL Courses ||

[ Help ][ Cancel ]

[ Add Course ][ Cancel ][ Help ]

Welcome aStudent

Registration

Desired School term to register - Spring 2012

Desired Schedule:
SWE 2313 Intro to Software Engineering | Delete course |

| Add another course || Confirm Schedule || Cancel || Help |
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User: Screens: Process:

(e
=
<
()
2. Welcome aStudent
—+
M
= Registration RegistrationGui asection course| | student|| students
h) il
= A _ register(aStudent : Student)
5 Desired School term to register - Spring 2012 4
= AN
(SD Select course to add ALL Courses[~] prerequmteso?
U; < [ Add Course | [ Cancel || Help | !Qrgrgqu-ls-ngs-
= * hasTaken( prerequisite ), |
§ Student selects course and clicks “Add Course” ‘Q0,0LEQH_ ..........
X Add(aStudent) .
(%) 4
2 | 1
‘_—:':. Welcome aStudent ‘Yol'd """"""""""
e Student success___________|
- Registration 1 |
.
('<D' Desired School term to register - Spring 2012

Desired Schedule: )

SWE 2313 Intro to Software Engineering | Delete course |

< [ Add another course | [ Confirm Schedule | [ Cancel |[ Help | [
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Interaksioni i shfrytézuesit mbi diagramin e
sekuenceés
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Modeli i Normanit me 7 faza

3

ﬂ specifies
action

2 forms
intention
4
executes
action
1 user
forms
goal

/ ———

|
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5 user
perceives
K . feedback

evaluates 6 /
& interprets

feedback
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Modeli GOMS
(temé e avansuar pér Ul)

* Konsiderohen lloje té ndryshme té shfrytézueséve.

e Katér faktore (pér llojin e shfrytézuesit)
* Goals of the user
* Operations provided by the system
 Methods or the sequence of operations
 Selection rules for the methods
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Qéshtje té tjera té “Ul”

* Llojet e shfrytézueséve

 Heuristikat

* Udhézuesit e “Ul”
* Céshtjet multikulturale

 Metaforat

 Softveri Multiplatform

e Akcesibiliteti

* Interfejsét multimedial

2025
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Shembull i thjesht i skriptés HTML

Sample HTML

Visual result (possible)

<form method="GET"
action="something.php">
<p>

Username:
<input type="text"
name="username">
</p>
<p>

Password:
<{input type="password"
name="password">
</p>
<input type="submit"
value="Login">
</form>

Username: |

Password: |

Logn\I
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Project

Model

SQL
database

/VleW

HTML

|Controller

PHP
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Pyetje???
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