Curs 8 — Testarea programelor
e Mostenire, UML

e Unit teste in Python

o Depanareal/inspectarea aplicatiilor

Curs 7 — Principii de proiectare
o Entati, ValueObject, Agregate
e Fisiere in python

e Asocieri, Obiecte de transfer DTO



Mostenire

Mostenirea permite definirea de clase noi (clase derivate) reutilizand clase
existente (clasa de baza). Clasa nou creata mosteneste comportamentul (metode) si
caracteristicile (variabile membre, starea) de la clasa de baza

Daca A si B sunt doua clase unde B mosteneste de la clasa A (B este derivat din
clasa A sau clasa B este o0 specializare a clasei A) atunci:
e clasa B are toate metodele si variabilele membre din clasa A
e clasa B poate redefini metode din clasa A
e clasa B poate adauga noi membrii (variabile, metode) pe langa cele mostenite de
la clasa A.

Reutilizare de cod

Una din motivele pentru care folosim mostenire este reutilizarea codului existent intr-o
clasa (mostenire de implementare).

Comportamentul unei clase de baze se poate mosteni de clasele derivate.
Clasa derivata poate:

e poate lasa metoda nemodificata

e apela metoda din clasa de baza

e poate modifica (suprascrie) o metoda.



Mostenire in Python

Sintaxa:
class DerivedClassName(BaseClassName):

Clasa derivatd mosteneste:
° campuri
° metode

Daca accesam un membru (cdmp, metoda) : se cautd in clasa curentd, daca nu se gaseste
atunci cautarea continua in clasa de baza

class B(A): class A:
e def __init_ (self):
This class extends A print ("Initialise A")
A is the base class,
B is the derived class def f(self):
B is inheriting everything from class A print ("in method f from A'")
wn
def __init_(self): def g(self):
#initialise the base class print ("in method g from A'")

A. init (self)
print "Initialise B"

def g(self):

mrmrn

Overwrite method g from A

mrrn

#we may invoke the function from the
base class

A.f (self)

print "in method g from B"

b = B()

#f is inherited from A
b.f()

b.g()

Clasele Derivate pot suprascrie metodele clasei de baza.

Suprascrierea poate inlocui cu totul metoda din clasa de baza sau poate extinde functionalitatea
(se executa si metoda din clasa de baza dar se mai adauga cod)

O metoda simpla sa apelam o metoda in clasa de baza:
BaseClassName.methodname (self,arguments)



Diagrame UML — Generalizare (mostenire)

Relatia de generalizare ("is @") indica faptul ca o clasa (clasa derivata) este o
specializare a altei clase (clasa de baza). Clasa de baza este generalizarea clasei

derivate.

Orice instanta a clasei derivate este si o instanta a clasei de baza.
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Repository cu Fisiere

class StudentFileRepository (StudentRepository) :

A

Repository for students (stored in a file)
mmn

pass

StudentRepository

+__students

+store(st: Student)
+find(id: String): Student
+update(id: String, st: Student)

StudentFileRepository

+__fileName

+__storeToFile()

+__loadFromFile()

class StudentFileRepository (StudentRepository):

mon

Store/retrieve students from file

mmn

def _ init (self,fileN):
#properly initialise the base class
StudentRepository. init (self)
self. fName = fileN
#load student from the file
self. loadFromFile ()

def _ loadFromFile (self):
Load students from file
raise ValueError 1f there 1is an error when reading from the file
mmn
try:
f = open(self. fName, "r")
except IOError:
#file not exist
return
line = f.readline() .strip()
while line!="":
attrs = line.split("”;")
st = Student (attrs[0],attrs[1l],Address (attrs[2], attrs[3], attrs[4]))
StudentRepository.store(self, st)
line = f.readline() .strip()
f.close()




Suprascriere metode

def testStore():
fileName = "teststudent.txt"
repo = StudentFileRepository (fileName)
repo.removeAll ()

st = Student ("1", "ITon",Address ("str",3,"Cluj"))
repo.store(st)

assert repo.size()==

assert repo.find("1") == st

#verify if the student is stored in the file
repo2 = StudentFileRepository (fileName)

assert repo2.size()==

assert repo2.find("1") == st

def store(self,st):
mrmrn
Store the student to the file.Overwrite store
st - student
Post: student is stored to the file
raise DuplicatedIdException for duplicated id
mrmrn
StudentRepository.store(self, st)
self. storeToFile()

def _ storeToFile (self):
win
Store all the students 1in to the file
raise CorruptedFileException if we can not store to the file
win
f = open(self. fName, "w")
sts = StudentRepository.getAll (self)
for st in sts:
strf = st.getId()+","+st.getName ()+","
strf = strf +
st.getAdr () .getStreet ()+","+str (st.getAdr () .getNr())
+";"+st.getAdr () .getCity ()
strf = strf+"\n"
f.write(strf)
f.close()




Exceptii

def __ createdStudent (self):

mmrn

Read a student and store in the apllication

mmrn

id = input ("Student id:").strip()

name = input ("Student name:") .strip/()
street = input ("Address - street:").strip()
nr = input ("Address - number:") .strip/()
city = input ("Address - city:").strip()
try:

self. ctr.create(id, name,street,nr,city)
except ValueError as msg:
print (msgqg)

def __ createdStudent (self):

mmrn

Read a student and store in the apllication

mrmrn

id = input ("Student id:").strip()

name = input ("Student name:") .strip /()
street = input ("Address - street:").strip()
nr = input ("Address - number:") .strip()
city = input ("Address - city:").strip()
try:

self. ctr.create(id, name,street,nr,city)
except ValidationException as ex:

print (ex)
except DuplicatedIDException as ex:

print (ex)

class ValidationException (Exception):

def __init_ (self,msgs):
mrrn
Initialise
msg is a list of strings (errors)
self. msgs = msgs

def getMsgs (self):
return self. msgs

def _ str (self) :

return str(self. msgs)




Ierarhie de exceptii

StudentCRUDException
RepasioryException ValidationException
DuplicatedIDException CorruptedFileException InvalidIDException InvalidZIPCodeException

class StudentCRUDException (Exception) :

pass

class ValidationException (StudentCRUDException) :
def __init__ (self,msgs):
mmn
msg 1s a list of strings (errors)
mmn
self. msgs = msgs
def getMsgs (self):
return self. msgs
def _ str_(self):
return str(self. msgs)
class RepositorException (StudentCRUDException) :

mon

def _ init__ (self, msg):
self. msg = msg
def getMsg(self):

return self. msg
def _ str_ (self):
return self. msg

class DuplicatedIDException (RepositorException) :
def __init__ (self):
RepositorException. init (self,

Base class for the exceptions in the repository

"Duplicated ID")

def _ createdStudent (self) :

except StudentCRUDException as ex:

print (ex)

e Read a student and store in the apllication

mon

id = input ("Student id:").strip/()

name = input ("Student name:").strip/()
street = input ("Address - street:").strip()
nr = input ("Address - number:") .strip()
city = input ("Address - city:").strip()
try:

self. ctr.create(id, name,street,nr,city)




Layered arhitecture — Structura proiect
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Layered architecture — Exemplu GUI / Web

Tkinter este un toolkit GUI pentru Python (este disponibil pe majoritatea platformelor Unix , pe
Windows si Mac).

Review - aplicatia StudentCRUD cu GUI

74 Student CRUD | (]
‘ID: Name: Street: Nr.: City: Store’ List‘ QuIt |

Tkinter (sau orice alt GUI ) nu se cere la examen

Flask — framework pentru dezvoltare aplicatii web.
Instalare: pip install Flask

[ localhost:5000 X +

< C @ localhost:5000

3! Apps sk Bookmarks @ GWT Code Server deepak curs_fundamente  }
Aplicatie WEB

Cati studenti?
Studentii?

La examen nu se cer aplicatii web.



Testarea programelor

Testarea este observarea comportamentului unui program in multiple executii.
Se executa programul pentru ceva date de intrare si se verifica daca rezultate sunt corecte in
raport cu intrarile.

Testarea nu demonstreaza corectitudinea unui program (doar ofera o anumita siguranta ,
confidenta). In general prin testare putem demonstra ca un program nu este corect, gasind un

exemplu de intrari pentru care rezultatele sunt gresite.

Testarea nu poate identifica toate erorile din program.



Metode de testare

Testare exhaustiva

Verificarea programului pentru toate posibilele intrari.
Imposibil de aplicat in practica, avem nevoie de un numar finit de cazuri de testare.

Black box testing (metoda cutiei negre)

Datele de test se selecteaza analizand specificatiile (nu ne uitam la implementare).
Se verifica daca programul respecta specificatiile.
Se aleg cazuri de testare pentru: valori obisnuite, valori limite, conditii de eroare.

White box testing (metoda cutiei transparente)

Datele de test se aleg analizand codul sursa. Alegem datele astfel incat se acopera toate
ramurile de executie (in urma executari testelor, fiecare instructiune din program este executat
macar odata)



White box vs Black Box testing

def isPrime (nr) :

mrrn

Verify if a number is prime

return True if nr 1is prime False if not

raise ValueError 1if nr<=0

mrrn

if nr<=0:

raise ValueError (''nr need to be positive)

if nr==1:#1 is not a prime number

return False
if nr<=3:
return True
for i in range(2,nr):
if nr%$i==0:
return False
return True

Black Box
e test case pentru prim/compus
e test case pentru O
e test case pentru numere
negative

White Box (cover all the paths)
e testcasept.0
e test case pt. negative
e testcasenpt. 1
e testcase pt. 3
e test case pt. prime (fara divizor)
e test case pt. neprime

def blackBoxPrimeTest () :

assert (isPrime (5)==True)
assert (isPrime (9)==False)
try:

isPrime (-2)

assert False
except ValueError:

assert True
try:

isPrime (0)

assert False
except ValueError:

assert True

def whiteBoxPrimeTest () :

assert (isPrime (l)==False)
assert (isPrime (3)==True)
assert (isPrime(11l)==True)
assert (isPrime (9)==True)
try:

isPrime (-2)

assert False
except ValueError:

assert True
try:

isPrime (0)

assert False
except ValueError:

assert True




Nivele de testare

Testele se pot categoriza in functie de momentul in care se creeaza (in cadrul procesului de
dezvoltare) sau in functie de specificitatea testelor.

Unit testing

Se refera la testarea unei functionalitati izolate, in general se refera la testarea la nivel de
metode. Se testeaza functiile sau parti ale programului, independent de restul aplicatiei

Integration testing

Considera intreaga aplicatie ca un intreg. Dupa ce toate functiile au fost testate este nevoie de
testarea comportamentului general al programului.



Testare automata (Automated testing)

Testare automata — presupune scrierea de programe care realizeaza testarea (in loc sa se
efectueze manual).

Practic se scrie cod care compara rezultatele efective pentru un set de intrari cu rezultatele
asteptate.

TDD:

Pasii TDD:
° teste automate
° scrierea specificatiilor (inv, pre/post, exceptii)

° implementarea codului



PyUnit - biblioteca Python pentru unit testing

modulul unittest ofera:
e teste automate

e modalitate uniforma de pregatire/curatare (setup/shutdown) necesare pentru teste

= fixture
e agregarea testelor
= test suite

¢ independenta testelor fata de modalitatea de raportare

import unittest
class TestCaseStudentController (unittest.TestCase):
def setUp(self):
fcode executed before every testMethod
val=StudentValidator ()
self.ctr=StudentController(val, StudentRepository())
st = self.ctr.create("1", "Ion", "Adr", 1, "Cluj'")

def tearDown (self):
#cleanup code executed after every testMethod

def testCreate(self):
self.assertTrue (self.ctr.getNrStudents ()==1)
#test for an invalid student

self.assertRaises (ValidationEx, self.ctr.create, 1", "", """, 1,

#test for duplicated id
self.assertRaises (DuplicatedIDException, self.ctr.create, "1",
"A n ,

def testRemove (self) :
#test for an invalid id
self.assertRaises (ValueError, self.ctr.remove, "2")

self.assertTrue(self.ctr.getNrStudents ()==1)
st = self.ctr.remove ("1'")

self.assertTrue(self.ctr.getNrStudents ()==0)
self.assertEquals (st.getId (), "1")

self.assertTrue (st.getName ()=="Ion")
self.assertTrue (st.getAdr () .getStreet ()=="Adr")
if name == ' main ':

unittest.main ()

”Cj ”)

nmgn
4

"j ")




Depanare (Debugging)

Depanarea este activitatea prin care reparam erorile gasite in urma testarii.
Daca testarea indica prezenta unei erori atunci prin depanare in cercam sa identificam
cauza erorii, modalitati de rezolvare. Scopul este sa eliminam eroarea.
Se pate realiza folosind:
° instructiuni print
° instrumente specializate oferite de IDE

Depanarea este o activitate neplacuta, pe cat posibil, trebuie evitata.

Perspectiva Eclipse pentru depanare

@ Debug - y.py - EasyEdipse for Python D » . ™ o =)
Fle Edit Source Refactoring Navigate Search Project Run Window Help - B —
r v BrO-Qv EO&5 vilvmey gy 5 (%5 Debug | @ Pydev @ Resource
8% Outline 1% # - K] B) appCoordpy | B entities.py ) inmemory.py B validatorspy | B controllers.py console.py =0
+~ StudentCRUDException (domainva + | 1 RepositorException.__init__ (self, "Grade already assigned”)

© RepositorException

l-class GradeRepository:

#205 if self.find(gr.getStudent(), gr.getDiscipline())!=None:
raise GradeAlreadyAssigned()

) testStoreStudent

O testDeleteStudent

O testlistStudent
testUpdate

O GradeAlreadyAssigned

©® GradeRepository

pend (gr)

_init_
Sore def find(se
> size
© find
) getAll
O testStoreGrade
O testGetGrades
y
) Console £, Tasks % Breakpoints ®- Variables ] w | B[E)E | = © v r3 v = O)(6f Expressions| % Debug T =0
appCoordpy Z StudentGradeDTO appCoordpy [Python Run]
2 student - & appCoordpy
3 student #® MainThread
45 ;E::ﬁnt = store [inmemory.py:205]
6 w stodent grades ign [controllers.py:249]

signGrade [console.py:98]
Ul [console.py:140]
<module> [appCoord.py:30]
run [pydevd.py:655]

= <module> [pydevd.py:803]
+8 appCoord.py

e student:

0w

Debug view
e prezinta starea curenta de executie (stack trace)
e executie pas cu pas, resume/pause

Variables view
¢ inspectarea variabilelor



Inspectarea programelor

Any fool can write code that a computer can understand. Good programmers write code that
humans can understand

Prin stilul de programare intelegem toate activitatile legate de scrierea de programe si
modalitatile prin care obtinem cod: usor de citit, usor de inteles, usor de intretinut.

Stil de programare

Principalul atribut al codului sursa este considerat usurinta de a citi (readability).

Un program, ca si orice publicatie, este un text care trebuie citit si inteles cu usurinta de orice
programator.

Elementele stilului de programare sunt:

comentarii

formatarea textului (indentare, white spaces)

specificatii

denumiri sugestive (pentru clase, functii, variabile) din program

o denumiri sugestive

o folosirea conventiilor de nume

Conventii de nume (naming conventions):

° clase: Student, StudentRepository

° variabile: student, nrElem (nr_elem)

° functii: getName, getAddress, storeStudent (get_name,get_address,
store_student)

° constante: MAX

Este important sa folositi acelasi reguli de denumire in toata aplicatia
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