
card of course
	Subject name
	Graph databases


1.  Location of the subject in the system of studies
	1.1. Programme
	Computer science

	1.2. Mode of study
	Full time studies

	1.3. Level of degree
	Bachelor degree

	1.4. Profile
	Practical


	1.5. Speciality
	-

	1.6. Lecturer responsible for the subject 
	Monika Kaczorowska


2. General characteristic of the subject
	2.1. Connection with a subject group
	Directional/practical

	2.2. Total credits (ECTS)
	5

	2.3. Language of instruction
	English

	2.4. Semesters in which the subject is carried out
	IV

	2.5. Criterion for selection of listeners
	-


3. Learning outcomes and method of conducting classes
3.1.  Aim of the subject
	Lp.
	Aim of the subject

	
	

	C1
	Getting to know the mechanisms of non-relational databases

	C2
	Familiarization and acquisition of practical skills in the area of ​​model selection and tools dedicated to graph databases and solving database issues in specialized software

	C3
	Getting to know query language ​​for graph databases


3.2. Learning outcomes, divided into KNOWLEDGE, SKILLS AND COMPETENCIES, with reference to learning outcomes for an area(s) and a field of study
	Lp.
	Description of learning outcomes
	Reference to the 
learning outcomes 
(symbols)
	Form of teaching 
(mark with a „X”)

	
	
	
	ST
	NST
	NST PUW

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	After completing the subject, student in the range of KNOWLEDGE, know and understand

	W1
	The student knows the types of graphs and their elements
	INF_W02

INF_W03
	X
	
	
	
	
	

	W2
	The student has knowledge of the types of graph databases and used in mechanisms.
	
	X
	
	
	
	
	

	W3
	The student knows the design criteria for graph databases and their terminology.
	
	X
	
	
	
	
	

	After completing the subject, student in the range of SKILLS, can

	U1
	The student is able to apply the mathematical theory of graphs to analyze and design solutions based on graph analysis.
	INF_U01 INF_U02 INF_U07 INF_U08 INF_U14
	X
	
	
	
	
	

	U2
	The student can model databases using the concept of graphs.
	
	X
	
	
	
	
	

	U3
	The student can use query languages ​​used in graph databases.
	
	X
	
	
	
	
	

	U4
	The student can design and create a database according to the given functionality and manage it.
	
	X
	
	
	
	
	

	After completing the subject, student in the field of SOCIAL COMPETENCES, is able to

	K1
	The student creatively solves programming problems, understanding the need

self-education and raising the level of their professional and social competences.
	INF_K04
	X
	
	
	
	
	

	K2
	The student can work in a team.
	
	X
	
	
	
	
	


3.3. Type of classes and number of hours - full time studies (ST), part time studies (NST) 
	Mode 
of study
	Lecture
	Exercises
	Project
	Workshops
	Lab
	Seminar
	Lectorate
	Using distance learning methods and techniques in the form of lecture 
	Others
	ECTS

	ST
	
	
	
	
	30
	
	
	20
	
	5

	NST
	
	
	
	
	
	
	
	
	
	

	NST PUW
	
	
	
	
	
	
	
	
	
	


3.4. Curriculum content (separately for each type of classes). Mark (X) how the content will be implemented (classes at the university or classes on the platform conducted using distance learning methods and techniques)
TYPE OF CLASSES: LECTURE
	Lp.
	Content of classes
	Form of teaching 
(mark with a „X”)

	
	
	ST
	NST
	NST PUW

	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	Python programming fundamentals
	
	X
	
	
	
	

	2.
	Graph fundamentals 
	
	X
	
	
	
	

	3.
	Implementing graphs in Python using networkx library
	
	X
	
	
	
	

	4.
	Graph databases as an example of non-relational databases
	
	X
	
	
	
	

	5.
	Creating and designing graph database in Neo4j
	
	X
	
	
	
	

	6.
	Queries to graph databases using Cypher language in Neo4j
	
	X
	
	
	
	

	7. 
	Management of graph database in Neo4j: creating users, importing, exporting data, creating backup, restoring backup.
	
	X
	
	
	
	

	8. 
	Connection with graph database created in Neo4j using Python. CRUD.
	
	X
	
	
	
	


TYPE OF CLASSES: LAB
	Lp.
	Content of classes
	Form of teaching 
(mark with a „X”)

	
	
	ST
	NST
	NST PUW

	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	Python programming fundamentals
	X
	
	
	
	
	

	2.
	Implementing graphs in Python using networkx library
	X
	
	
	
	
	

	3.
	Creating and designing graph database in Neo4j.
	X
	
	
	
	
	

	4.
	Queries to graph databases using Cypher language in Neo4j.
	X
	
	
	
	
	

	5.
	Management of graph database in Neo4j: creating users, importing, exporting data, creating backup, restoring backup.
	X
	
	
	
	
	

	6.
	Python application using graph database created in Neo4j.
	X
	
	
	
	
	

	7.
	Project dedicated to using graph databases.
	X
	
	
	
	
	


3.5. Methods of evaluation of learning outcomes (describe the methods of teaching and verification of learning outcomes):
Methods of teaching:
· Multimedia presentations. The presentations are prepared for lectures.
· Live coding. The live coding is done during lecture by using sharing screen of lecturer.
· Practical tasks. The practical tasks are shown during lectures and laboratories. Students do the practical tasks during laboratory.
· Project. Students are working on project during laboratory.
Methods of verification of learning outcomes:
· Exam. Students write exam based on lecturers.

· Project. Students work in group and have to design and create graph database in Neo4j. Students have to prepare the queries dedicated to their database. Students have to create users with various rights, create backup of database, restore the database based on backup file. Students have to implement application in Python performing CRUD. Students prepare project during laboratories and have to present their project.
· Tasks. Students have to do tasks during classes which are given by a teacher. Tasks are related to graphs in Python or grap database in Neo4j.
3.6. Criteria for assessing the achieved learning outcomes
	Learning outcome
	For a grade of 3 student knows and understands/can/is able to:
	For a grade of 4 student knows and understands/can/is able to:
	For a grade of 5 student knows and understands/can/is able to:

	W
	60-75% of the knowledge indicated in the learning outcomes
	76-90% of the knowledge indicated in the learning outcomes
	91-100% of the knowledge indicated in the learning outcomes

	U
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes

	K
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes


3.7. Literature
Basic
1. Graph Databases. New Opportunities for Connected Data. 2nd Edition. Ian Robinson, Jim Webber, Emil Eifrem. O'Reilly Media, 2015.

2. Python Data Structures and Algorithms. Improve application performance with graphs, stacks, and queues. Benjamin Baka. Packt Publishing, 2017.
Supplementary
1. Hands-On Graph Analytics with Neo4j. Perform graph processing and visualization techniques using connected data across your enterprise. Estelle Scifo. Packt Publishing, 2020.
4. Student’s workload – balance of credits (ects)
	Student’s activity
	Student’s workload

	
	ST
	NST
	NST PUW

	CONTACT HOURS (activities that require direct participation of an academic teacher)
	50
	
	

	Classes provided by the study plan
	50
	
	

	Consultation (min. 10% of  hours provided for any form of classes)
	5
	
	

	STUDENT’S OWN WORK
	75
	
	

	Preparation for class, preparation of project work/presentations/etc
	35
	
	

	Preparation for passing the classes
	40
	
	

	TOTAL STUDENT WORKLOAD
	125
	
	

	Credits (ECTS) for a subject
	5
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