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CURRICULUM DESCRIPTION /

FISA DISCIPLINEI

1. Program information / Date despre program

1.1 Higher education institution /
Institutia de invatdmdnt superior

West University of Timisoara / Universitatea de Vest din
Timisoara

1.2 Faculty / Department /
Facultatea / Departamentul

Mathematics and Informatics / Matematicd si Informaticd

1.3 Department / Departamentul

Informatics / Informaticd

1.4 Study area / Domeniul de studii

Informatics / Informaticd

1.5 Sutyd cycle / Ciclul de studii

Masters / Master

1.6 Study program / Qualification /
Programul de studii / Calificarea

Cybersecurity / Specialist in security-focused procedures and
tools for information systems / Securitate Ciberneticd /
Specialist in proceduri si instrumente de securitate a
sistemelor informatice

2. Curriculum information / Date despre disciplind

2.1 Name of class / Denumirea
disciplinei

Quality and reliability of software systems / Calitatea si
Fiabilitatea Sistemelor Software (CFSS)

2.2 Teacher for lecture / Titularul
activitatilor de curs

Dr. Stefan IOVAN

2.3 Teacher for laboratory / Titularul
activitdatilor de seminar

Dr. Stefan IOVAN

2.4 Year of study |1

/ Anul de studiu Semestrul

2.5 Semester / 2

2.7 Typeofclass/ | O
Regimul disciplinei

2.6 Evaluation C
type / Tipul de
evaluare

3. Estimated total time (hours per semester for didactic activities) / Timpul total estimat
(ore pe semestru al activitatilor didactice)

3.1 Hours per week /
Numdr de ore pe sGptdmdnd

3.3 1
seminary/laboratory /

3 | of which/ 2
din care:

3.2 lecture / curs seminar/laborator
3.4 Hours in curriculum plan / 42 | of which/ 28 | 3.6 14
Total ore din planul de invatdmdnt din care: seminary/laboratory /
3.5 lecture / curs seminar/laborator
Time distribution: / Distributia fondului de timp: hours
/ ore
Study time using the manual, lecture reading material, bibliography and notes / 25

Studiul dupd manual, suport de curs, bibliografie si notite

secretariat@e-uvt.ro
WWW.UVt.ro



website:%20http://www.uvt.ro/
mailto:secretariat@e-uvt.ro
http://www.uvt.ro/

Universitatea de Vest

MINISTERUL EDUCATIEI
UNIVERSITATEA DE VEST DIN TIMISOARA

Suplimentary documentation inside a library, or online / on the field / 20
Documentare suplimentard in bibliotecd, pe platformele electronice de specialitate / pe teren
Seminary/laboratory preparation, homework, research paper, portfolios and essays / 25
Pregdtire seminare / laboratoare, teme, referate, portofolii si eseuri

Tutorship / 6
Tutoriat

Exminations / 7
Examindri

Other activities /
Alte activitati

3.7 Total hours of individual study / 83
Total ore studiu individual

3.8 Total hours per semester / 125
Total ore pe semestru

3.9 Number of credits / 5
Numadrul de credite

4. Preconditions (where applicable) / Preconditii (acolo unde este cazul)

4.1 for curriculum / | e Software testing / Testabilitate software
de curriculum
4.2 for . Software testing techniques / Tehnici de testare software

competencies / de
competente

5. Conditions (where applicable) / Conditii (acolo unde este cazul)

5.1 for lecture development / de desfdsurare a | Grouped, face-to-face through phisical
presence in classrooms equipped with video
projector according to the schedule / Th mod
grupat, fata in fata, prin prezenta fizica in sali
dotate cu videoproiector, conform orarului
afisat/anuntat.

cursului

5.2 for seminary/laboratory development / de Grouped, face-to-face through phisical
presence in classrooms equipped with video
projector according to the schedule / Tn mod
grupat, fata in fata, prin prezenta fizica in sali
dotate cu videoproiector, conform orarului
afisat/anuntat.

desfdsurare a seminarului / laboratorului

6. Class objectives — expected learning results, contributed to by reading and passing of
the class / Obiectivele disciplinei - rezultate asteptate ale invdtdrii la formarea cdrora
contribuie parcurgerea si promovarea disciplinei
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Main objective e e Understanding of the concepts and issues related to the quality and reliability of
/ Obiectivul software products in general, and in particular, in the software development
genera| al process, and the formation of professional and ethical skills in addressing the
disciplinei issues related to the quality and reliability of software products in the software
system development process. / Cunoasterea conceptelor si problematicii privind
calitatea si fiabilitatea produselor software in general, si in particular in procesul
de dezvoltare de software si formarea abilitatilor de abordare profesionala si etica
a problematicii privind calitatea si fiabilitatea produselor software in procesul
dezvoltarii sistemelor software.

Specific ¢ Knowledge objectives (KO): (1) to explain fundamental concepts related to the
objectives / quality and reliability of software products (systems) and the need for quality
Obiectivele assurance in the software engineering field and in the stages of the software

specifice development process; (2) to describe and compare methods and techniques for

assuring the quality of software products in the software development process. /
Obiective de cunoastere (OC): (1) sa explice conceptele fundamentale privind
calitatea si fiabilitatea produselor (sistemelor) software si necesitatea asigurarii
calitatii in domeniul inginerie software si in etapele procesului de dezvoltare de
software; (2) sa descrie si sd compare metode si tehnici de asigurare a calitatii
produselor software in cadrul proceselor de dezvoltare de software.

e  Skill objectives (SO): (1) to analyze user requirements, identify solutions, compare
and select the necessary tools to solve a given quality problem in software
systems; (2) to properly use methods, techniques, and methodologies to raise the
level of quality and reliability of software products in the analysis and design
stages of software systems. / Obiective de abilitare (OAb): (1) sa analizeze cerintele
utilizatorilor, sa identifice solutii, sa compare si sa selecteze instrumentele
necesare pentru a rezolva problema calitatii sistemelor software adecvate pentru
rezolvarea unei probleme date; (2) sa utilizeze corespunzator metode, tehnici,
metodologii pentru a ridica nivelul de calitate si fiabilitate a produselor software in
etapele de analiza si proiectare a sistemelor software.

e Attitude objectives (AO): (1) to argue the importance of the aspects related to the
quality and reliability of software systems in the software engineering field and the
ethical principles of the software engineering profession; (2) to develop a proper
relationship with clients. / Oblective atitudinale (OAt): (1) sa argumenteze
importanta aspectelor privind importanta calitatii si fiabilitatii sistemelor software
in domeniului ingineriei software si a principiilor etice ale profesiei de inginer
software; (2) sa dezvolte o relatie corecta cu clientii.
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e The ability to understand and work with fundamental concepts in the field of
software engineering regarding the necessity of quality and reliability of
software products and systems. / Capacitatea de a intelege si opera cu
concepte fundamentale din domeniul ingineriei software privind necesitatea
calitatii si fiabilitatii produselor si sistemelor software.

e The ability to understand, analyze, and apply aspects related to quality and
reliability of software products and systems in the software development
process / Capacitatea de a intelege, analiza si aplica in procesul de
dezvoltare de software a aspectelor privind calitatea si fiabilitatea
produselor si sistemelor software.

e The ability to communicate verbally and in writing on specific professional
topics with specialists or non-specialists in the field of software development

Abilities / and to write technical reports and documentation in at least one international

Abilitdti language (English). / Capacitatea de a comunica verbal si in scris pe teme
profesionale specifice cu specialisti sau nespecialisti in domeniul dezvoltarii
de software si de a redacta rapoarte si documentatii tehnice in cel putin o
limba de circulatie internationala (limba engleza).

e The ability to work individually and in a team in an interdisciplinary context
and to adhere to the specific ethical standards of the software engineering
field. / Capacitatea de a lucra individual si in echipa intr-un context
interdisciplinar si de a respecta normele de eticd specifice domeniului
ingineriei software.

e The ability to familiarize oneself with new concepts and adapt quickly to
emerging technologies in the field of computer science and IT in general. /
Capacitatea de a se familiariza cu noi concepte si de a se adapta rapid la
noile tehnologii ce apar in domeniul informaticii si al IT-ului Tn general.

7. Contents / Continuturi

7.1 Lecture / Curs Teaching methods / Metode de | Observations / Observatii
predare

(2h) Introduction to the Quality | Presentation, exemplification,
Theory. Definition of quality. definition / Expunere,

Definition of prOdUCt Concept. exemp”ﬁcare’ definire.
Evolution of the "quality"
concept over time. Quality
characteristics. Measuring
quality. Methods for measuring
quality characteristics. Quality
indicators. (OC1, OAtl1) /
Introducere in teoria calitatii.
Definirea calitatii. Definirea
notiunii de produs. Evolutia
conceptului ,,calitate” in timp.
Caracteristici de calitate.
Masurarea calitatii. Metode de
masurare a caracteristicilor de
calitate. Indicatori de calitate.
(OC1, OAt1)

(2h) Introduction to the Quality | Presentation, exemplification,
Theory. Quality loop and quality | definition / Expunere,
spiral. The role of quality in the exemplificare, definire.
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contemporary economy.
Introduction to the Reliability
Theory. Definition of the
reliability concept. Forms of
study and expression of
reliability. Defects, types, and
evolution. (OC1, OC2, OAb2) /
Introducere in teoria calitditii.
Bucla calitatii si spirala calitatii.
Rolul calitatii in economia
contemporand.

Introducere in teoria fiabilitdtii.
Definirea notiunii de fiabilitate.
Forme de studiu si exprimare a
fiabilitatii. Defecte, tipuri si
evolutie. (OC1, OC2, OAb2)

(2h) Quality Assurance. Internal
Quality Assurance. External
Quality Assurance. Costs related
to quality. Quality
Management. Definition of
Quality Management. Principles
of Quality Management. (OC1,
0C2, OAt1) / Asigurarea
calitatii. Asigurarea interna a
calitatii. Asigurarea externa a
calitatii. Costurile referitoare la
calitate.

Managementul calitatii.
Definirea managementului
calitatii. Principiile
managementului calitatii. (OC1,
0C2, OAt1)

Presentation, exemplification,
definition / Expunere,
exemplificare, definire.

(2h) Quality Management.
Functions of Quality
Management. The concept of
"Total Quality." Characteristics
of Reliability. Quantifying
Reliability. Maintenance -
Maintainability - Availability.
Predictive reliability calculation.
Increasing reliability in the
design, manufacturing, and
operating phases. (OC1, OAb2,
OAtl) /| Managementul calitatii.
Functiile managementului
calitatii. Conceptul ‘calitate
totald’.

Caracteristicile fiabilitdtii.
Cuantificarea fiabilitatii.
Mentenanti — Mentenabilitate —
Disponibilitate. Calculul

Presentation, exemplification,
definition / Expunere,
exemplificare, definire.
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fiabilitatii previzionale.
Cresterea fiabilitatii in etapa de

proiectare, fabricatie, exploatare.

(OC1, OADR2, OAt1)

(2h) Increasing reliability.
Reliability testing. Quality
characteristics. The quality
characteristics system.
Description of quality
characteristics. Software
portability. Software
maintainability. (OC1, OC2,
OAb1) / Cresterea fiabilitdtii.
Incercari de fiabilitate.
Caracteristici de calitate.
Sistemul caracteristicilor de
calitate. Descrierea
caracteristicilor de calitate.
Portabilitate software.
Mentenabilitate software. (OC1,
0C2, OAbl)

Presentation, exemplification,
definition / Expunere,
exemplificare, definire.

(2h) Quality Characteristics.
Software reusability. Software
modularity. Software reliability.
Models of quality characteristics
systems. Software complexity.
Conclusions. (OC1, OABL,
OAtl) / Caracteristici de
calitate. Reutilizabilitatea
software. Modularitatea
software. Fiabilitatea software.
Modele ale sistemelor de
caracteristici de calitate.
Complexitatea software.
Concluzii. (OC1, OAB1, OAtl)

Presentation, exemplification,
definition / Expunere,
exemplificare, definire.

(2h) Software Metrics.
Definition of software metrics.
Analytic form. Properties of
software metrics. Dimensional
analysis. The software quality
characteristics system.
Conclusions. (OC1, OC2,
OAb1, OAtl) / Metrici
software. Definirea metricei
software. Forma analitica.
Proprietati ale metricilor
software. Analiza dimensionala.
Sistemul caracteristicilor de
calitate software. Concluzii.
(OC1, OC2, OAb1, OALL)

Presentation, exemplification,
definition / Expunere,
exemplificare, definire.
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(2h) Testing Methods, Presentation, exemplification,
Techniques, and Strategies. definition / Expunere,
Introduction. Conceptual exemplificare, definire.

elements of testing. Stages of
testing activity. (OC1, OC2,
OAb1, OAb2) / Metode, tehnici
i strategii de testare.
Introducere. Elementele
conceptuale ale testarii. Etapele
activitatii de testare. (OC1, OC2,

OAb1, OAb2)

(2h) Testing Methods, Presentation, exemplification,
Techniques, and Strategies. definition / Expunere,
Testing stages (continued). exemplificare, definire.

Testing methods. Testing
strategies. (OC1, OAb2, OAtl)/
Metode, tehnici si strategii de
testare. Etapele testarii
(continuare). Metode de testare.
Strategii de testare. (OC1,

OAb2, OAt1)

(2h) General concepts Presentation, exemplification,
related to software definition / Expunere,
reliability. Definition of exemplificare, definire.

software reliability. Objectives
of reliability in the system life
cycle. Failures. Types and
evolution. Human factor
reliability. Time evolution of
defects. Types of tests for
estimating reliability. (OC1,
OADb1, OAb2, OAtl1) /
Concepte generale referitoare
la fiabilitatea software.
Definirea fiabilitatii software.
Obiective ale fiabilitatii in ciclul
de viata al sistemelor. Defectari.
Tipuri si evolutie. Fiabilitatea
factorului uman. Evolutia in
timp a defectelor. Tipuri de
incercari pentru estimarea
fiabilitatii. (OC1, OAbl, OAb2,

OAtl)

(2h) Predictive software Presentation, exemplification,
reliability. Software reliability definition / Expunere,

models and indicators. exemplificare, definire.

Techniques for improving
software reliability. Structural
models for software reliability.
Techniques and models for
fault-tolerant software systems.
Acceptance testing of results.
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Specific hardware reliability
issues. Specific hardware system
defects. (OC1, OADb2, OALL,
OAt2) | Fiabilitate previzionald
software. Modele de fiabilitate
software si indicatori. Tehnici
pentru imbunatatirea fiabilitatii
software-ului. Modele
structurale pentru fiabilitatea
software. Tehnici si modele
pentru sisteme software
tolerante la defectari. Teste de
acceptare a rezultatelor.
Probleme specifice de fiabilitate
hardware. Defecte specifice
sistemelor hardware. (OCL1,
OADb2, OAtl, OAt2)

(2h) Hardware reliability.
Reliability of integrated circuits.
Semiconductor memory
reliability. Microprocessor
reliability. Factors affecting
microprocessor reliability.
(OC1, 0C2, AOb1, OALt1) /
Fiabilitate hardware.
Fiabilitatea circuitelor integrate.
Fiabilitatea memoriilor
semiconductoare. Fiabilitatea
microprocesoarelor. Factori de
care depinde fiabilitatea
microprocesoarelor. (OC1, OC2,
AOb1, OAt1)

Presentation, exemplification,
definition / Expunere,
exemplificare, definire.

(2h) Designing software system
reliability. Introduction. The
concept of "Software System
Reliability." Software System
Safety. Software System
Security. Designing a High-
Reliability Software System.
(V1, V2, V3)

Quiality design. Cohesion.
Coupling. Intelligibility.
Adaptability. (OC1, OC2,
AODb1, OALtl) / Proiectarea
fiabiltdtii sistemelor software.
Introducere. Conceptul de
“Fiabilitate Sisteme Software”.
Siguranta Sistemului Software.
Securitatea Sistemului Software.
Proiectarea unui Sistem
Software cu Fiabilitate Ridicata
(V1,V2,V3)

Presentation, exemplification,
definition / Expunere,
exemplificare, definire.
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Proiectarea calitatii. Coeziunea.
Cuplajul. Inteligibilitatea.
Adaptabilitatea. (OC1, OC2,
AOb1, OAtl1)

(2h) The quality of software
systems. Ensuring the reliability
of software products. Software
metrics for OOP. Post-hoc
reliability study models.
Software methods for error
reduction. Utilizing faulty data
for improving decisions. Error
reduction through
measurements. (OC1, OADb1,
OALtl) / Calitatea sistemelor
software. Asigurarea fiabilitatii
produselor software. Metrici
software pentru OOP. Modele
de studiere “a posteriori” a
fiabilitati. Metode software
pentru reducerea erorilor.
Utilizarea datelor eronate pentru
imbunatatirea deciziilor.
Reducerea erorilor datorita
masuratorilor. (OC1, OAb1,
OAtl1)

Presentation, exemplification,
definition / Expunere,
exemplificare, definire.

Bibliography / Bibliografie :

1. Stephen H. KAN — Metrics and Models in Software Quality Engineering, Addison-Wesley, 1995

2. loan IVAN, Mihai POPESCU — Metrici software, Editura INFOREC, Bucuresti, 1997

3. N.E. FENTON, S.L. PFLEEGER — Software Metrics: A Rigorous and Practical Approach, PSW Publishing,
1998

4. Laurentiu TEODORESCU, lon IVAN — Managementul calitatii software, Editura INFOREC,

Bucuresti, 2001

5. Al. BALOG (ed.) — Calitatea sistemelor interactive, Editura Matrix Rom, Bucuresti, 2004

6. Stefan IOVAN - Sisteme informatice feroviare, Vol. | — I, Editura ASAB, Bucuresti, 2002

7. Jeff TIAN — Software Quality Engineering — Testing, Quality Assurance and Quantifiable Improvement,
John Willey & Sons, 2005

8. Hutchenson, M., Software Testing Fundamentals: Methods and Metrics, John Wiley & Sons,
2003;
9. Elfriede D., Effective software testing : 50 specific ways to improve your testing, Addison-

Wesley, 2003;

10. Jorgensen, P., Software Testing: A Craftman's Approach, CRC Press, 1995;

11. Ratzman, Manfred, De Young, Clinton, Software testing and Internalization, Lemoine
International and the Localization Industry Standards Association (LISA), 2003;

7.2 Seminary / laboratory /

Teaching methods / Metode de

Observations / Observatii

Seminar / laborator predare
(2h)  Quality  Audit and | Presentation of a quality
Certification. Definition and | methodology audit from an

importance of quality audit.

Types of quality audits.

organization / Prezentarea unei
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Preparation and conduct of audit.
Definition and necessity of
certification.  Certification of
products and services.
Certification of quality systems.
Conclusions. (OAb1, OAb2,
OAtl) /| Auditul si certificarea
calitatii. Definirea si importanta
auditului calitatii. Tipuri de
audituri ale calitatii. Pregatirea si
desfasurarea auditului. Definirea
si necesitatea certificarii.
Certificarea  produselor  si
serviciilor. Certificarea
sistemelor calitatii. Concluzii.
(OAb1, OAb2, OAt1)

metodologii de audit al calitatii
ntr-o organizatie.

(2h) Standard EN ISO
9001:2015. Terms and
definitions. Principles of
auditing. Managing an audit
program. Audit activities. On-
site audit performance.
Competence and evaluation of
auditors. (OAb1, OAtl) /
Standardul EN 1SO 9001:2015.
Termeni §i definitii. Principii de
auditare.  Conducerea  unui
program de audit. Activitati de
audit. Efectuarea auditului la fata
locului. Competenta si evaluarea
auditorilor. (OAb1, OAt1)

Standard presentation /
Prezentare standard.

(2h) Standard EN ISO
19011:2008. Auditor evaluation:
Competence; Personal attributes;
Knowledge and skills;
Education, experience, training;
Auditor  evaluation  process.
Internal audit. ISO/IEC
27007:2008 standard. (OADb1,
OAb2, OAtl) / Standardul EN
ISO 19011:2008. Evaluarea
auditorilor: Competenta;
Aptitudini personale; Cunostinte
si 1nsusiri; Studii, experienta,
instruire; Procesul de eavaluare a
auditorilor.  Auditul  intern.
Standardul ISO/IEC 27007:2008.
(OAb1, OAb2, OALl)

Standard presentation /
Prezentare standard.

(2h) Audit rules. Golden rules
for auditors. Institutional
framework of auditing. Risks
associated with information

Presentation of audit rules and
associated rules / Prezentare
reguli de audit si riscuri asociate.
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systems. Control of information
systems. (OADb2, OAtL) / Reguli
de audit. Reguli de aur pentru
auditori. Cadrul institutional al
auditului. Riscuri asociate siste-
melor informatice. Controlul
sistemelor informationale.
(OADb2, OAL1)

(2h) Quality control. Control of
information  system  security.
Physical ~ security  control.
Operational level  control.
(OAb1, OAb2) / Controlul
calitatii. Controlul securitatii
sistemelor informatice. Controlul
securitatii  fizice. = Controlul
nivelului operational. (OADb1,
OAb2)

Presentation of quality control
practices / Prezentare aspecte
teoretice si practice din controlul
calitatii.

(2h)  Control. Control of
information applications. Input
control.  Processing  control.
Output  control.  Application
security control. (OAb1, OAtl) /
Controlul. Controlul aplicatiilor
informatice. Controlul intrarilor.
Controlul prelucrarilor.
Controlul iesirilor. Controlul
securitatii  aplicatiei.  (OADb1
OAtl1)

Presentation of quality control
practices / Prezentare aspecte
teoretice si practice din controlul
calitatii.

(2h) Recapitulative Seminar.
Final recap, information
consolidation. Discussions on
projects. (OAbl, OAb2, OAt1,
OAt2) / Seminar recapitulativ.
Recapitulare  finald, fixare
informatii.  Discutii  asupra
proiectelor. (OAb1, OAb2, OAt1,

OA2)

Presentation and discussions /
Prezentare si discutii.

Bibliography / Bibliografie:

1. lon IVAN, Gheorghe NOSCA, Sergiu CAPISIZU, Marius POPA — Managementul calitatii aplicatiilor

informatice, Editura ASE, Bucuresti, 2007

2. ¥ ¥ ¥*_SRENISO 19011:2003 Ghid pentru auditarea sistemelor de management al calitdtii si/sau de

mediu

3. ¥ * *_SRISO/CEI 27001:2006 Sisteme de management al securitdtii informatiei. Cerinte
4. * * *_SREN ISO 9001:2008 Sisteme de management al calitdtii. Cerinte

8. Unification of class contents with the expectations of the representatives of the
epistemic community, professional organisations and employers from the class’s
relevant field(s) of applicability / Coroborarea continuturilor disciplinei cu asteptdrile
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reprezentantilor comunitatii epistemice, asociatiilor profesionale si angajatori

reprezentativi din domeniul aferent programului

Class contents corresponds to the curricula of other universities, from inside the country or from the European Union. The
practical contents (laboratory works) correspond to the local labor market requirements. /

Continutul disciplinei corespunde curriculei din alte centre universitare, din tard sau Uniunea Europeand. Continuturile
practice (lucrdri de laborator) corespund cerintelor de pe piata muncii locald.

9. Evaluation / Evaluare

Activity type / 9.1 Evaluation criteria / 9.2 Evaluation 9.3 Weight in

Tip activitate Criterii de evaluare methods / final grade /
Metode de Pondere din
evaluare nota finald

9.4 Lecture / Curs

Understanding the issues presented
and discussed in class. Minimum
content of 20 A4 pages, following a
classic structure / Cunoasterea

discussed topic /
Referat pe o tema
discutata la curs,

Essay on a | 60%

prezentata in
sesiune.

problematicii expuse si
discutate la curs. Continut minim 20
pagini A4, dupd o structura clasica.

Student's participation, interactivity, 10%
availability, coherence + tests, ad-hoc
assignments / Participarea,
interactivitatea, disponibilitatea,
coerenta studentului + teste, teme ad-
hoc

Completion of a project on a chosen
topic. Minimum content of 500
words, following a classic structure. /
Realizarea unui proiect pe o tema
aleasa. Continut minim 500 de
cuvinte, dupa o structura clasica
Student's participation, interactivity, 5%
availability, coherence + tests, ad-hoc
assignments / Participarea,
interactivitatea, disponibilitatea,
coerenta studentului + teste, teme ad-
hoc

9.5 Seminary / laboratory Project / Proiect 25%

/ Seminar / laborator

9.6 Minimum performance standards / Standard minim de performantd

Acquiring fundamental knowledge and theoretical aspects. Skills in identifying quality and non-quality
of software systems. Ability to define quality and reliability characteristics of software systems. Use of
software tools for testing software systems. Ability to understand the quality and reliability issues of
software products in a software development process. / Cunoasterea notiunilor fundamentale si a
aspectelor teoretice. Abilitati in identificarea calitatii si a non-calitatii sistemelor software. Abilitati de
definire a caracteristicilor de calitate si fiabilitate a sistemelor software. Utilizarea unor instrumente
software pentru testarea sistemelor software. Capacitatea de a intelege problematica calitatii si
fiabilitatii produselor software intr-un proces de dezvoltare de software.
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Date of completion / Teacher for class /
Data completdrii Titular de disciplind
Date of approval inside department / Department director /

Data avizdrii in departament Director de departament
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