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Cuprins

» Din Cursurile trecute...

- Design Patterns
- Creational Patterns
- Structural Patterns
- Behavioral Patterns

» Alte tipuri de Design Patterns

» Quality Assurance

- Software Testing

- Testing Methodologies

- Testing process

- Manual Testing vs Automatic Testing



Din Cursurile Trecute

» GOF =7
» Creational Patterns

» Structural Patterns

» Behavioral Patterns




Din cursurile trecute - CP

» Abstract Factory
» Builder
» Factory Method

» Prototype =7

» Singleton




Din cursurile trecute - SP

» Adapter
» Bridge
» Composite

» Decorator

» Facade

» Flyweight = ?

Proxy




BP - Chain of Responsability

» Help, multi level filter
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BP - Command

» Customer, waiter, cook
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BP - Interpreter

» Musical notes

cd: Irterpreter Implementation - UML Class Diagram /I

Client

4:'-'1 Context
AbstractExpression
= | P
+intemret{context: C ortexd ) void
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0
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BP - lterator

» Remote control

cd: terator Implementation - UML Class Diagram ‘J

Agoregate

herator

M

+cregtelteraton ) lterator

Client

Com reteAggregate

+first(): O hject
+next(): Ohject
+isDone( boolean
+curentitem (. O bject

i

Concretelterator

LA

+oreatelteraton ) lterator

{
i
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return new Concretelteratorithis}
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BP - Mediator

» Control tower

cd: Mediator Implementation - UML Class Diagram /J

Mediator

Colleague

ConcreteMediator

ConcreteColleaguet

ComcreteColleague?
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BP - Memento & State

» Memento:
- Undo and restore operations in most software

- Database transactions

» State
- Network connection
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BP - Observer

» Excel graphs, News Agency

cd: Obhsarver Newspublisher E xam ple - UML Class Diagram )

for all oin subscribers {
o updatethis);
1

HewsPublisher

-subscribers Arravlist<Subscribers
-lategtMews: String

Subscrber

+attach{subscriber Subscriber): void
+detachisubscriber. Sub scriber): void
+noti fy bse rvers( 1 void
+addMews{news:int T void
+getlategtMews():String

+updateinewsPublisher:New sPublisher):vox!

i

B ussinesh ewsPublisher

SMSSubscriber

EmailS ubscriber

+updat einewsP ublisher:NewsP ublisher): void

+updat e(newsPublisher: HewsPublisher): void
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BP - Strategy

» Standard calculator, Robot

strate gy |Behaviour

+movel): void

AgressiveB ehaviour

Robot P gy — << interface ==
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+moveZommand(): void
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+moveCommandl; void

I

HommalB ehaviowr

+moveCommand): void




Trp

BP - Template Method

» Games, Travel Agency

+perform T pl:void -

+do Coming Transghork ) void!

public final void perform Triply
doComingTranspoit();

coDayA(),
+ddoDavAf hvoid doDayBi);
+dfolay B Ivor! doDayC ()
+idoDay Cf)void doRetumingT rangaont
+doReturning Tran spori hvokd }
Fa
Pac kageA PackageB

+oC omingT ransport( void
+cloDay AT voidl

+coDavB T void

+cloD ayC 0 void

+doR eturninaT ransport o voic

+ooC omingT rangaort( X void
+cloDay AT woid
+coDavB(void

+odoDayC 0 void
+odoReturninaT ransaort t voic
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BP - Visitor

» Car elements visitor

«interfaces
CarElament

+ accept(CarElemantVisitor visitor)

Mote:
public void accept{CarElement\isitor visitor) {

}

visitor. visit{this);

Mote:

}

public void accept{CarElamant\isitor visitor) {
for{CarElement element : this.getElemants()) {

glament.accepl{visitor),

visitar.visit{this);

[

winterfaces
CarElementVisitor

+ visitiWheel wheel)
+ visit{Engine engine)
+ visit(Body body)

+ visit{Car car)

A

A
|
|
|
|
|
|
|
|
|
|
|

CarElementDoVisitor

CarElementPrint\isitor
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Alte tipuri de DP 1

» Concurrency Patterns - deal with multi-threaded
programming paradigm

- Single Threaded Execution - Prevent concurrent calls
to the method from resulting in concurrent
executions of the method

- Scheduler - Control the order in which threads are
scheduled to execute single threaded code using an
object that explicitly sequences waiting threads

- Producer-Consumer - Coordinate the asynchronous
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Alte tipuri de DP 2

» Testing Patterns 1

- Black Box Testing — Ensure that software satisfies
requirements

- White Box Testing - Design a suite of test cases to
exhaustively test software by testing it in all
meaningful situations

> Unit Testing - Test individual classes

> Integration Testing - Test individually developed
classes together for the first time

- System Testing — Test a program as a whole entity
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Alte tipuri de DP 3

» Testing Patterns 2

- Regression Testing — Keep track of the outcomes of
testing software with a suite of tests over time

- Acceptance Testing - Is done to ensure that
delivered software meets the needs of the customer
or organization that the software was developed for

- Clean Room Testing - People designing software
should not discuss specifications or their

implementation with people designing tests for the
software
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Alte tipuri de DP 4

» Distributed Architecture Patterns

- Mobile Agent - An object needs to access very large
volume of remote data => move the object to the
data

- Demilitarized Zone - You don’t want hackers to be
able to gain access to servers

- Object Replication - You need to improve the

throughput or availability of a distributed
computation
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Alte clase de DP

» Transaction patterns - Ensure that a
transaction will never have any unexpected or
inconsistent outcome. Design and implement
transactions correctly and with a minimum of effort

» Distributed computing patterns

» Temporal patterns - distributed applications to
function correctly, the clocks on the computers
they run on must be synchronized. You may need
to access pervious or future states of an object.
The values of an object’s attributes may change
over time

» Database patterns
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Quality Assurance

» Refers to planned and systematic production
processes that provide confidence in a product’s
suitability for its intended purpose.

» A set of activities intended to ensure that
products satisfy customer requirements

» QA cannot absolutely guarantee the production
of quality products but makes this more likely

» Two key principles characterize QA:
- "fit for purpose” - the product should be suitable for
the intended purpose, and
> "right first time" - mistakes should be eliminated
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Quality Assurance Dilemma




Quality Assurance - Definition

@

“The process of exercising or evaluating
a system by manual or automated
means to verify that it satisfies specified

requirements or to identify differences

between expected and actual results.”

h\ (IEEE Standard Glossary, 1983)
DR e~ T—y
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Software Quality Assurance

» (SQA) consists of a means of monitoring the

software engineering processes and methods
used to ensure quality

» May include ensuring conformance to one or
more standards, such as ISO 9000 or CMMI

» SQA encompasses the entire software
development process, which includes processes
such as software design, coding, source code
control, code reviews, change management,
configuration management, and release

management
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1ISO 9000

» 1ISO 9000 is a family of standards for quality
management systems

» Some of the requirements in ISO 9001 (from ISO
9000 family) include
- a set of procedures;

monitoring processes;

keeping adequate records;

checking output for defects;

regularly reviewing individual processes;

- facilitating continual improvement

(@)

0]

(0]

0]
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Software Testing - Introduction

» An empirical investigation conducted to provide
information about the guality of the product or
service under test, with respect to the context in
which it is intended to operate.

» Allow the business to appreciate and understand
the risks at implementation of the software

» Test techniques include the process of
executing a program or application with the
intent of finding software bugs

» The process of validating and verifying that a
software program/application/product meets
the business and technical requirements that
jutehedjts design and development
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Software Testing - When?

» Can be implemented at any time in the
development process

» However the most test effort is employed after
the requirements have been defined and coding
process has been completed

» In XP...

27



Testare software

» Testarea Software NU este o faza

» Este un proces care trebuie
integrat 1n toate fazele
constructiei produsului software

» Exista documente de testare
asociate la fiecare faza a
dezvoltarii
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Care sunt scopurile testarii?

» De a localiza si preveni erorile cat mai curand
nosibil

» De a efectua toate Testele corespunzator
Cerintelor, intr-un mod cat mai eficient si mai
economic

» De a aduce produsul software la un nivel de
calitate cat mai ridicat (pentru client)

» Testarea nu e doar pentru Software! Este
pentru toate componentele ce vor fi livrate
clientului
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De ce avem erori Tn software?

» Comunicarea deficitara sau Blocajele
de comunicare

» Intelegerea deficitara
» Presiunea Timpului ?
» Nivelul Programatorului e%g cazut
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Comunicare deficitara

"Didn't you get my e-mail?"
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Comunicare deficitara - In tratarea
cerintelor
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How the customer explained it How the Project Leader Howv the Analyst designed it How the Programmer wrote it Howr the Business Consultant
understood it described it

How the project was What operations installed
documented

How the customer was billed How it was supported What the customer really
needed




De unde vin problemele software?

» Cerinte definite Incomplet >0%
» Modelare Ambigua sau Insuficienta 30%

» Erori de Programare 20%
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Erori — Costul corect

Q)¢

100 -

80 -

60 -

40 A

20 -

O_ —
.Ceringe Modelare Impl. Test.Int. Test.sist.  Client




Atentie

Gasirea tarzie a erorilor = un
cost mal mare pentru a le
repara




Erori? Trebuie reparate cat mai
devreme posibil
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™
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INTE MODELARE IMPLEM. TESTARE CLIENT
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Testare profesionala

Profesionalismul in testare consta in

abilitatea de a selecta numarul minim
de cazuri de testare eficienta ce va fi
capabil sa verifice numarul maxim de
functii ale sistemulul
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Cand oprim testarea?

» Niciodata

» Cand numarul de erori gasite intr-un
ciclu de testare este mai mic decat un
numar stabilit

» Cand nu mai sunt gasite defecte critice
S| majore
» Cand timpul a expirat




Schema unui Sistem de Testare

Test environment

|

. Designs
Determine the Acquires
usage of Configures Provides a
Utilizes Platf
Support fc?rt' tohr;n

operation of

Designs
Create ~ J
Articulates — Acquires
Trains anflgures
«  Applies Utilizes
Support

Internalize
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Metodologii de testare

» Diferenta dintre testare SW si debug SW
» Nivele de Test

» Metode de Testare

» Continutul Testarii

» Testare Manuala vs Testare Automata

40



Diferenta dintre testare
SW & debug

Testare Debug

* Verificarea respectdrii  ® Verificarea validitatii

cerintelor sectiunilor
*De reguld e facutd de o *E facutd de
entitate externa si neutra programator
* Este un proces *E un proces aleator

thcat si controlat
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Nivele de test

» Unitate sau Debug
» Modul/Sub-Sistem
» Integrare

» Sistem

» Acceptare




Unit Testing

» Testarea unei functii, a unui program, a unui

ecran, a unei functionalitati

» Se face de catre programatori

» Predefinita.

» Rezu

» Se fo

tatele trebuie documentate

osesc simulatoare pentru Input si Output
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Testare la integrare

» Testarea functionarii unor module in acelasi
timp
» Testarea coexistentei

» Se executa de catre programatori sau de catre

testeri analisti
» Testare pre-planificata

» Rezultatele se documenteaza
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System Testing

» System testing of software or hardware is
testing conducted on a complete, integrated
system to evaluate the system's compliance with
its specified requirements.

» System testing falls within the scope of black
box testing

» System testing is a more limiting type of testing;
it seeks to detect defects both within the "inter-
assemblages” and also within the system as a
whole.
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Metode de testare

» White Box

» Black Box

» Gray Box

» Graphical user Interface Testing

» Acceptance Testing

» Regression Testing

46



White Box




White Box (2)

» The tester has access to the internal data
structures and algorithms

» Types of white box testing

- api testing - Testing of the application using Public
and Private APIs

- code coverage - creating tests to satisfy some criteria
of code coverage

> fault injection methods
> mutation testing methods

48



Black Box

Input Output

. "like a walk in a dark labyrinth without a flashlight,”



Black Box (2)
» Specification-based testing

» Black box testing methods include: equivalence
partitioning, boundary value analysis, all-pairs
testing, fuzz testing, model-based testing,
traceability matrix, exploratory testing and
specification-based testing.
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Grey Box

» This involves having access to internal data
structures and algorithms for purposes of
designing the test cases, but testing at the user,
or black-box level

» Manipulating input data and formatting output
do not qualify as "grey-box," because the input
and output are clearly outside of the "black-
box" that we are calling "the software under
test”
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GUI Testing

» In computer science, GUI software testing is the
process of testing a product that uses a
graphical user interface, to ensure it meets its
written specifications.

» The variety of errors found in GUI applications:

- Data validation, Incorrect field defaults, Mandatory
fields, not mandatory, Wrong fields retrieved by
queries, Incorrect search criteria

- Field order, Multiple database rows returned, single
row expected

> Currency of data on screens, Correct window modality?
~Control state alignment with state of data in window?
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Acceptance Testing

» A black-box testing performed on a system
prior to its delivery

» In software development, acceptance testing by
the system provider is often distinguished from
acceptance testing by the customer (the user or
client) prior to accepting transfer of ownership.

» In such environments, acceptance testing
performed by the customer is known as user
acceptance testing (UAT).

» This is also known as end-user testing, site
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Regression Testing

» Regression testing is any type of software
testing which seeks to uncover software
regressions.

» Such regressions occur whenever software
functionality that was previously working
correctly, stops working as intended.

» Typically regressions occur as an unintended
consequence of program changes.

» Common methods of regression testing include

re-running previously run tests and checking
Nhether previously fixed faults have re-emerged
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Testare Manuala - Scenariu de Test

» Definirea structurii testarii

» Se Imparte sistemul intr-o structura
lerarhica

» Se descriu resursele necesare pentru testare

» Se planifica testarea

» Impartirea in pasi se face tinand cont de
cerinte

» Se descrie ce va fi testat pentru
componente si functii

» Descrie CUM sa testam sistemul

.....
\\\\\\\\\\
\\\\\
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Testare Automata - Clasa Square

public clas=s S¢gmare {
private int =ide;

Sqmare () {
T gide = 0O;
H .
constructorl
=] Sguare (int =) {
gide = s5;
- H
= public int getSide(){
return side;
- : set, get
= public void setSide(int s){
8ide = s5;
- H
] pukblic int getAreal) {
return side*side;
- H
=] public int getPerimeter(){
return 4*side;
L } .
_ .~ ———— toString
= puklic String teStringi){
return "Fatrat: latura = " + side+"‘\n\t aria = "+ getireal() +
P\n\t perimetru = " + getPerimeter():
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Testare Automata - Clasa SquareTest

public class SgmareTest {
Square =;
Sgquare[] =Li=zt = new SBguare[5]:

ETes=t

public woid testConstroctorImplicit(){
System.cut.println("Testare Constructor Implicit™):
2 = new Sguare():

try{
System.cut.println{s):
assertTruoe ("Test Constructor Implicit: Valoarea implicita a laturii e gresita.”™,
s.getSide () == 0):
System.cut.println("Testarea Constructor Implicit sfarsita cu succes.™);
}

catch (AssertionError e){

Svstem.cut.println(e.getMessage () ) :

ETe=t
public woid testValorilmplicit(){
System.cut.println ("Testare Valori Implicite™):
s = new Square():
tryi
System.ocut.println(s) :
assertTroe("Test Valori Implicite: Valorile implicte sunt gresite.",
s.get5ide() == 0 && s.getAreal) = 0 && s.getPerimeter() == 0):
Evetem.ocut.println("Tezt Valori Implicite =far=zit cu succes=."):
H
catch (AssertionError e){

System.cut.println(e.getMMes=zage () ) :



Testare Automata - Clasa SquareTest 2

ETe=t
-] pukbklic void testConstructorParametri() {
System.cub.println("Testare Constructor Parametri™);
2 = new Sguare(10):
trvi
System.ocut.println(s):
assertTroue ("Test Constructor cu parametri: Valorile initiale sunt gresite."™,
s.getSide () == 10 && =.gethrea() == 100 &£& =.getPerimeter () == 40):;
Sy=stem.ocut.println ("Te=zt Constructor cu parametri =farsit cu succes.|"):
X
catch (AssertionError e){
Syvestem.cut.println(e.getHez=zage () )
}
- }
ETe=t
-] public wold testConstructorParametri?2 () {
System.ocut.println("Testare Constructor Parametri 2"} ;
= = new Square(-10):
trvi
Syetem.cut.println(=s):
assaertTriue ("Test Constructor cu parametri: Valorile initiale sunt gresite.™,
s.getiide() == 0 && =.getlhrea() = 0 && s.getPerimetexr() == 0);:
System.cub.println("Test Constructor cu parametri sfarsit cu succes."):

}
catch (AssertionError e){
Svetem.ocut.println(e.getHMez=zage () )




Testare Automata - Clasa SquareTest 3

ETest
public wvoid testArray(){

System. out.println("Testare Arrav");
tryi{
for (int i = 0; 1 < 5; i++){
gLli=zt[i] = new Scguare (2¥%*i):;
Syestem. cut.println(sLi=st([i]) !
assertTrue ("Test Array: Valori gresite pentru i = " + i,
sList[i] .get8ide () = 2%i && sList[i] .gethreal() == 4%i*i| && =sList[i] .getPerimeter () == B%i);
}
Syvestem.cut.println ("Test Array terminat cu succes."):
}

catch [(AssertionError e){
System.cut.println(e.getMes=age () )

ETest
pukbklic wvold testSet () {
System. out.println("ITestare 3et"):
tryi
for (int i=0;i<5;i++){
sLi=st[i] = new Scuare (2¥%i):
zlizt[i] .=2etBide (3%1);
Syestem. cut.println(sLi=st([i]) !
assertTrue ("Test Set: Valorile
sList[i] .get5ide ()} = 3*i && sList[i] .gethAreal)

modificate sunt gresite.”,
== G¥%j*j| §& sList[i] .getPerimeter ()

= 12%i};

¥
u succes.");

System.ocut.println("Te=st Set terminat

¥
catch [(AssertionError e){

System.cut.println(e.getMes=age () )



Testare Automata vs Testare Manuala

» Se gasesc rapid
problemele

» Se castiga timp cand e
nevoie sa repetam
testele

v Procesul de scriere a

codului e mult mai
flexibil

» Reduce volumul de
testare manuala

v Dezvoltarea software
de /ne pre vizibila si

VAV

o Rezolva problemele de

interfata. scrierea
corecta a textelor,
mesajelor, aranjarea
corecta in paginda, in
ordinea care trebuie,
sunt vizibile, etc.

Realizarea Scenariilor de
test poate fi o treaba de
durata si anevoioasa si
implica o cunoastere
temeinica a intregului
sistem
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Coding Style - Motivatie

» Conventiile de programare sunt importante
deoarece:

» 80% din timpul alocat unei componente
software este intretinere

» Foarte rar un produs software este intretinut pe
toata durata folosirii lui de catre aceeasi
persoana

» Conventiile de cod imbunatatesc lizibilitatea
produsului, si permit inginerilor software sa
Inteleaga rapid un program nou

61



Coding Style - Cerinte

» Folosirea fara rezerve a Comentariilor: ce fac
procedurile, ce reprezinta variabilele,
explicarea pasilor algoritmului, etc.

» Folosirea numelor sugestive pentru variabile si
proceduri

» Scrierea modulara a proiectului

» Folosirea perechilor de tip set/get, start/stop,
adauga/sterge, salvare/incarcare
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Coding Style - Links

y  CH++:

o http://www.chris-
ott.org/resources/cstyle/

o http://geosoft.no/development/cppstyle.

ntml

» Java:
o http://java.sun.com/docs/codeconv/

o http://geosoft.no/development/javastyle
.html

p— sa
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Links

» Behavioral Patterns: http://www.oodesign.com/behavioral-
patterns/

» Pattern Synopses2,3:
http://www.mindspring.com/~mgrand/pattern_synopsesZ2.htm

http://www.mindspring.com/~mgrand/pattern_synopses3.htm

» Software Quality Assurance:
http://satc.gsfc.nasa.gov/assure/agbsec3.txt

» Software Testing:
http://en.wikipedia.org/wiki/Software_testing

» GUI Software Testing:
http://en.wikipedia.org/wiki/GUI_software_testing

» Regression Testing:
http://en.wikipedia.org/wiki/Regression_testing

» Junit Test Example:
http://www.cs.unc.edu/~weiss/COMP401 /s08-27-
itTestExample.doc
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