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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

Data mining / Extragerea cunostintelor din date

2.2 Teacher for lecture / Titularul
activitatilor de curs

Zaharie Daniela

2.3 Teacher for laboratory / Titularul
activitdatilor de seminar

Zaharie Daniela

2.4 Year of study |1

/ Anul de studiu Semestrul

2.5 Semester / 2

2.7 Type of class /
Regimul disciplinei

2.6 Evaluation E
type / Tipul de
evaluare

DO

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

3.1 Hours per week / 3 | of which/ 2 |33 1
Numdr de ore pe sGptamdnd din care: seminary/laboratory /

3.2 lecture / curs seminar/laborator
3.4 Hours in curriculum plan / 42 | of which/ 2 |36 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 / 10
Studiul dupd manual, suport de curs, bibliografie si notite
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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 / 45
Pregdtire seminare / laboratoare, teme, referate, portofolii si eseuri

Tutorship / 4
Tutoriat

Exminations / 4
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 Algorithms and Data structures, Probabilities and statistics, Linear

de curriculum Algebra, Databases, Programming, Numerical Computations, Artificial
Inteligence / Algoritmi si structuri de date, Probabilitati si statistica,
Algebra liniara, Baze de date, Programare, Calcul numeric, Inteligenta

artificiala
4.2 for . Data structure knowledge, algorithm, liniar algebra, numeric
competencies / de computation si statistic at a graduate level and programming abilities /
competente Cunostinte de structuri de date, algoritmi, algebra liniara, calcul

numeric si statistica la nivel de licenta si abilitati de programare

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

5.1 for lecture development / de desfdsurare a | Classroom equipped with whiteboard and
videoprojector Online: Google Meet (lecture support on
Classroom - dz7kwj3) / Sala de curs cu tabla si
videoproiector/Online: Google Meet (suport de curs pe
Classroom - dz7kwj3)

cursului

5.2 for seminary/laboratory development / de Laboratory classroom with proper equipment
(computers wit R and python (including numpy and
scikit-learn installed) Online: Google Meet (lecture
support on Classroom - dz7kwj3) / Sala de laborator
dotata corespunzator (calculatoare cu R si Python
(inclusiv numpy si scikit-learn instalate)/ Online: Google
Meet (materiale didactice pe Classroom - dz7kw;j3)

desfdsurare a seminarului / laboratorului
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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

e Knowledge of specific concepts related to the stages of a knowledge extraction
process from data / Cunoasterea conceptelor specifice etapelor unui proces de
extragere a cunostintelor din date

e  Familiarity with the main data analysis techniques such as classification, clustering,
regression and association rules,Cunoasterea principalelor tehnici de analiza a
datelor: clasificare, grupare, regresie, reguli de asociere

e Understanding of how predictive models can be built from data and how they can
be evaluated and their limitations / Intelegerea modului in care se pot construi
modele de predictie pornind de la date, a modului in care pot fi evaluate si a
limitelor acestora

Knowledge /
Cunostinte

e The ability to identify the appropriate algorithm/method to classify and cluster
data and carry out predictions from a set of data, / capacitatea de identifica
algoritmul/metoda adecvata pentru a clasifica si grupa date si de a efectua
predictii pornind de la un set de date

e The capability to implement algorithms for classification, regression, clustering,
association rule extraction, time series prediction, etc., / abilitatea de a
implementa algoritmi de clasificare, regresie, grupare, extragere a regulilor de
asociere, predictie Tn serii temporale etc.

e The capability to solve real-world problems using specific tools for data analysis,
/ abilitatea de a rezolva probleme din lumea reala folosind instrumente specifice
analizei datelor

e The ability to work in a team on a data analysis project abilitatea de a lucra in
echipa unui proiect de analiza a datelor

e The ability to autonomously solve problems / rezolvarea in maniera autonoma a

Responsability problemelor

and autonomy / | e  Understanding of aspects related to data integrity and risks caused by the

Responsabilitate inappropriate use of information extraction techniques from incomplete data. /

si gqutonomie intelegerea aspectelor referitoare la integritatea datelor si a riscurilor induse de

’ utilizarea inadecvata a tehnicilor de extragere a informatiilor din date incomplete

Abilities /
Abilitati

7. Contents / Continuturi

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

C1. Introduction to knowledge Lecture, conversation, 2 hours / ore ([1]- cap 1,[2]-

extraction from data. Basic exemplification / Prelegere, cap 1, [3]-cap 2)

concepts. Main types of data conversatie, exemplificare

processing. Categories of data and
types of attributes. / Introducere in
extragerea cunostintelor din date.
Concepte de baza. Principalele
tipuri de prelucrari asupra datelor.
Categorii de date si tipuri de

atribute.

C2. Pre-processing of data. Basic Lecture, conversation, 2 hours / ore ([1]-cap2)
transformations of data exemplification / Prelegere,

(discretization, normalization, conversatie, exemplificare
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standardization). Data cleaning and
dealing with missing values.
Attribute selection and feature
extraction. Filter-based methods.
Wrapper-based methods. / Pre-
procesarea datelor. Transformari
de baza asupra datelor
(discretizare, normalizare,
standardizare). Curdtarea datelor si
tratarea valorilor absente. Selectia
atributelor si extragerea
trasaturilor. Metode de tip filtru.
Metode de tip “wrapper”.

C3-6. Techniques for classification. | Lecture, conversation, 8 hours / ore ([1]-cap 10; [2]
Basic concepts and performance exemplification / Prelegere, —cap 4; [3] - cap 4, sect
measures (accuracy, specificity, conversatie, exemplificare

e . . 5.2,5.3,5.5, 5.6)
sensitivity, confusion matrix, ROC).
Training, testing, and cross-
validation. Instance-based
classifiers (k Nearest Neighbour).
Rule-based classifiers (ZeroR,
OneR). Decision trees (ID3, C45).
Probabilistic classifiers (Bayesian
networks). Neural networks.
Support Vector Machines (SVMs). /
Tehnici de clasificare. Concepte de
baza si masuri ale performantei
(acuratete, specificitate,
sensitivitate, matrice de confuzie,
ROC). Antrenare, testare si validare
incrucisata. Clasificatori bazati pe
instante (k Nearest Neighbour).
Clasificatori bazati pe reguli (ZeroR,
OneR). Arbori de decizie (ID3, C45).
Clasificatori probabilisti (Bayesian
networks). Retele neuronale.
Clasificatori bazati pe vectori
suport (Support Vector Machines).

C7-8. Techniques for clustering. Lecture_, _conyersation, 4 hours / ore ([1] — cap 6, [2]-
Basic concepts (cluster, centroid). exempllflpatlon / Prglegere, cap 5, [3] - sect 5.8)

Measures of similarity/dissimilarity. | conversatie, exemplificare
Measures of clustering quality.
Partitional algorithms (kMeans,
Fuzzy CMeans). Hierarchical
algorithms (agglomerative,
divisive). Probabilistic model-based
clustering (EM algorithm).
Clustering of spatial data
(DBSCAN). / Tehnici de grupare.
Concepte de baza (cluster,
centroid). Masuri de similaritate/
disimilaritate. Masuri ale calitatii
gruparii. Algoritmi partitionali
(kMeans, Fuzzy CMeans). Algoritmi
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ierarhici (aglomerativi, divizivi).
Grupare bazatd pe modele
probabiliste (algoritm EM).
Gruparea datelor spatiale
(DBSCAN).

C9. Association rules. Basic
concepts (support, confidence,
frequent subsets). Measures of rule
quality. Apriori algorithm. / Reguli
de asociere. Concepte de baza
(suport, incredere, subseturi
frecvente). Masuri ale calitatii
regulilor. Algoritmul Apriori.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

2 hours / ore ([1]-cap 4; [2]-
cap 6, [3]-sect. 5.4)

C10-11. Regression models and
time series processing. Correlation
coefficients. Regression (linear and
nonlinear). Regression trees. Radial
function-based networks. Time
series analysis (preprocessing,
trend identification, pattern
detection, autoregressive model
prediction, anomaly detection) /
Modele de regresie si prelucrarea
seriilor temporale. Coeficienti de
corelatie. Regresie (liniara si
neliniara). Arbori de regresie.
Retele bazate pe functii cu simetrie
radiala. Analiza seriilor de timp
(preprocesare, identificarea
tendintei, detectie de pattern-uri,
predictie cu modele auto-regresive,
detectia anomaliilor).

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

4 hours / ore ([1] — cap 8 cap
11.5, 14, [2] —cap 9)

C12-13. Ensemble methods.
Methods based on: voting, data
collections (bagging), random
decision tree collections (random
forests), weighted training
(boosting - AdaBoost), classifier
stacking. / Metode de tip
ansamblu. Metode bazate pe:
votare (voting), colectii de date
(bagging), colectii de arbori de
decizie aleatori (random forests),
antrenare cu ponderi (boosting -
AdaBoost), stivuirea clasificatorilor
(stacking)

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

4 hours / ore ([1] —sect 11.8,
[5])

C14. Unstructured data processing
and big data volumes.
Preprocessing (tokenization,
stemming). Frequency-based vector
model (TF-IDF). Embedding type
models. Document classification
and grouping. / Procesarea datelor
nestructurate si a volumelor mari

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

2 hours / ore ([1] —cap 13, 18, [4],
[2] —cap 7), [6]
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de date. Pre-procesare
(tokenization, stemming). Modelul
vectorial bazat pe frecvente (TF-
IDF). Modele de tip embedding.
Clasificarea si gruparea
documentelor.

Bibliography / Bibliogrdfie :

1. Charu C. Aggarwal. Data Mining — the textbook, Springer, 2015

2. M. H. Dunham. Data Mining. Introductory and Advanced Topics, Pearson Education 2003

3. F. Gorunescu, Data Mining. Concepts, Models and Techniques, Springer, 2011

4, C. D. Manning, P. Raghavan and H. Schiitze, Introduction to Information Retrieval, Cambridge

University Press. 2008.

5. I.H. Witte, E. Frank, M.A. Hall. Data Mining — Practical Machine Learning Tools and Techniques,
Morgan Kaufmann Publishers, 2011

6. J.  Leskovec, A. Rajaraman, J. Ullman - Mining of Massive Datasets,
http://infolab.stanford.edu/~ullman/mmds.html, 2020
7. D. Zaharie: suport de curs in format electronic (Google Classroom - Code dz7kw;j3)

7.2 Seminary / laboratory /
Seminar / laborator

Teaching methods / Metode de
predare

Observations / Observatii

L1. Set of datasets and collections.
Introduction to R, Rattle, Pandas,
and Scikit-learn / Seturi si colectii de
date. Introducere in R, Rattle,
Pandas si Scikit-learn.

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

L2. Pre-processing and visualization
of data / Pre-procesarea si
vizualizarea datelor

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

L3. Classification techniques.
Instance-based, decision tree, and
rule-based classifiers. Probabilistic
model-based, neural network, and
support vector machine classifiers /
Tehnici de clasificare. Clasificatori
bazati pe instante, arbori de decizie
si reguli de clasificare. Clasificatori
bazati pe modele probabiliste,
retele neuronale, clasificatori bazati
pe vectori suport

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

L4. Clustering techniques.
Partitional algorithms, hierarchical

Problematicizing, dialogue, and
learning through collaboration /

algorithms, and  density-based | Problematizare, dialog, invétare prin
algorithm / Tehnici de grupare. | colaborare

Algoritmi  partitionali, algoritmi

ierarhici si algoritmi bazati pe

densitate.

L5. Association rule extraction.
Applications in “shopping cart”
analysis. Regression problems. /
Extragerea regulilor de asociere.
Aplicatii in analize de tip “cos de

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare
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cumparaturi” Probleme de

regresie.

L6. Time series analysis and
prediction / Analiza seriilor de timp
si predictie.

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare
prin colaborare

L7. Ensemble methods.
Unstructured data processing. /
Metode de tip ansamblu.

Procesarea datelor nestructurate.

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

Bibliography / Bibliografie:

1. J. E. Solem, Programming Computer Vision with Python, O’Reilly, 1st Edition, 2012
2. F. Cholet, Deep Learning with Python, Manning, 2015

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

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 concepts and Written 20%
techniques of data analysis / evaluation,/
Cunoasterea conceptelor si tehnicilor | Examen scris n
din analiza datelor sesiunea de
examene
Accurately identifying the data Project 60%
analysis method to solve a particular implementation
problem / Identificarea corectd a and presentation /
metodei de analizi a datelor pentru Realizarea Si
rezolvarea unei probleme concrete prezentarea unui
proiect
9.5 Seminary / laboratory | Utilizing suitable software tools and Application  and | 20%
/ Seminar / laborator implementing artificial vision laboratory
algorithms / Utilizarea unor homeworks /
instrumente software adecvate si Aplicatii §i teme de
implementarea algoritmilor de viziune | '200rator
artificiala
9.6 Minimum performance standards / Standard minim de performantd
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e knowledge of the basic concepts of data andlisis / cunoasterea conceptelor de baza din analiza datelor

e the ability to implement a knowledge extraction algorithm from data / abilitatea de a implementa un
algoritm de extragere a cunostintelor din date

e the ability to identify an appropriate classification, clustering or regression technique for solving a real-
world problema / capacitatea de a identifica tehnica de clasificare, grupare, regresie adecvata rezolvarii unei
probleme reale

e the ability to use dedicated software tools for extracting knowledge from data / abilitatea de a utiliza
instrumente software dedicate extragerii de cunostinte din date

The final grade is calculated as a weighted average of the grades assigned for the components specified in 9.4 and
9.5. The exam is considered passed if the average is at least 5 (it is not necessary for each grade to be over 5). For
each of the exam sessions (including make-up and retake sessions), the grade is calculated according to the same
rule. In the retake/make-up session, only the tests that have not received passing grades (minimum 5) can be
taken, unless the student wishes to take the already passed tests. / Nota finala se calculeaza ca medie ponderat3
a notelor acordate pentru componentele specificate la 9.4 si 9.5. Examenul se considera promovat dacd media
este cel putin 5 (nu e necesar ca fiecare nota sa fie mai mare de 5). La fiecare dintre sesiunile de examen (inclusiv
cele de restanta si mariri) nota se calculeaza dupa aceeasi regula. In sesiunea de restante/mariri se pot da doar
probele la care nu s-a obtinut notd de promovare (minim 5), cu exceptia cazului in care studentul doreste sa
sustina si probele deja promovate.

Date of completion / Teacher for class /
Data completdrii Titular de discipling
Date of approval inside department / Department director /

Data avizdrii in departament Director de departament
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