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COURSE DESCRIPTION

1. Program identification information
1.1 Higher education

National University of Science and Technology Politehnica Bucharest

institution
1.2 Faculty Electronics, Telecommunications and Information Technology
1.3 Department Telecommunications

. . Electronic Engineering, Telecommunications and Information
1.4 Domain of studies 8 &

Technology
1.5 Cycle of studies Masters
1.6 Programme of studies Advanced Wireless Communications
2. Date despre disciplina
Software pentru administrarea si controlul retelelor si
2.1 Course name (ro) serviciilor
(en) Software for Integrated Management and Control of
Networks and Services
2.2 Course Lecturer Prof. Dr. Eugen Borcoci
2.3 Instructor for practical activities Prof.Dr. Marius Vochin
2.4 Year of 2.5 . .
studies 2 Semester | 2.6. Evaluation type E [2.7 Course regime Ob
2.8 Course type | DS iﬁlgourse UPB.04.M3.0.21-21 2.10 Tipul de notare | Nota

3. Total estimated time (hours per semester for academic activities)

3.1 Number of hours per week 3 Out of which: 3.2 2.00 3.3 . 1
course seminary/laboratory

3.4 Total hours in the curricula | 42.00 | Out Of which: 3.5 0 14
course seminary/laboratory

Distribution of time: hours

Study according to the manual, course support, bibliography and hand notes
Supplemental documentation (library, electronic access resources, in the field, etc) 54
Preparation for practical activities, homework, essays, portfolios, etc.

Tutoring 0

Examinations 4

Other activities (if any): 0

3.7 Total hours of individual
study

58.00

3.8 Total hours per semester 100

3.9 Number of ECTS credit
points

4. Prerequisites (if applicable) (where applicable)
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4.1 Curriculum

Course on programming, telecommunications and computer tecnologies and computer
networks in the undergraduate program that includes the TCP/IPnetworks.

4.2 Results of
learning

Basic knowledges on programmimg, computer architectures and operating systems,
telecommunication technologies, architectures of computer networks, protocols and
technologies

5. Necessary conditions for the optimal development of teaching activities (where applicable)

5.1 Course Lecture room equipped with video projector, screen, blackboard/whiteboard.

5.2 Seminary/
Laboratory/Project

Laboratory equipped with computers with Windows (or Linux) operating system and
video projector. Software for networks and servces and specialised modules for
management and control

6. General objective

The course will provide students knowledge on main concepts, models, architectures, methods and systems
for orchestration, management and control of communication networks and services. The graduated students
will sufficiently skilled to work in exploitation activities , maintenance, development of OMC systems for
various network and services types.

7. Competences

Specific Competences

- Describe, analyze and explain the architecture and the operation of OMC
systems for networks and services based on standard technologies and protocols.
- Develop efficient and scalable solutions for management and control adapted to
different use cases using OMC standard technologies.

Transversal
(General)
Competences

- Methodical analysis of the problems encountered in the activity, identifying the
elements for which there are established solutions, and thus ensuring the
fulfillment of professional tasks.

- Ability to adapt to new technologies and to document oneself (in English and
Romanian), for professional and personal development, through continuous
training.

- Ability to reason using scientific concepts and domain specific terminology, to
independently explore and analyze information, as well as to find and present
conclusions and/or solutions.

- Ability to analyze and summarize the acquired knowledge by systematic
analysis.

- Ability to cooperate with other specialiss and work in a team; efficient
communication and coordination with the other team members.

- Observe academic ethics principles, such as citing correctly the bibliographical
sources used during documentation.
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8. Learning outcomes

- Knowledge on concepts, architectures, methods, protocols and implmentation of the orchestration
management and control subsystems in circuit and packet networks, including the modern 4G, 5G
wireless technologies

- Knowledge on modern technologies applied in OMC (policy based management, autonomic and
cognitive management, AI/ML , SDN and NFV technologies applied in OMC)

Knowledge

- Identifies and formulates the basic functional requirements of users and providers for network and
servces

- Analyzes, describes and explains the purpose and operation of the OMC main components of a
network

- Identifies, implements and tests OMC solutions for integrated networks .

Skills

Selects and understands relevant bibliographic sources.

- Observes the principles of academic ethics, such as correctly citing the bibliographic sources.

- Demonstrates responsiveness to new learning contexts.

- Collaborates with colleagues and instructors during the teaching activities.

- Demonstrates autonomy in organizing the learning situation or in solving problems.

- Realizes the value of his contribution in the field of engineering to the identification of viable and
sustainable solutions to solve problems in social and economic life (social responsibility).

- Analyzes and capitalizes on business/entrepreneurial opportunities in the specialization field.

- Demonstrates management skills real-life situations.

Responsability
and autonomy

9. Teaching techniques

The teaching process will use both expository (lecture) and conversational-interactive teaching methods,
based on discovery learning models facilitated by direct and indirect exploration (experiment,
demonstration, modeling), but also using action-based methods, such as exercise, hands-on activities and
problem-solving. The teaching activity uses lectures presentations illustrated with images and diagrams
(architectures, messages, algorithms, interactions), so that the information is easier to understand and to
assimilate. The presentations are supplemented with examples built interactively on the board. The
introductory presentations of the courses and laboratory work highlight the connection with the notions
presented earlier.

In the lab, the students build and configure examples of networks and systems with focus on OMC
subsystems (small-scale models of real life networks and systems). Then, they carry out experiments that
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allow them to examine and analyze the evolution of the device states and the interactions between them.The
lectures include examples of experiments similar to those performed in the laboratory, ensuring that these
two teaching approachesare better connected.

10. Contents
COURSE

Chapter Content hours

Chap. 1 Introduction in management and control (M&C) for networks and services
Basic functions of M&C

Layered M&C architecture; role of the Management Plane and Control Plane.
Management functions for network services and high level services

Orchestration, Management and Control-(OMC) - concepts and obiectives

New Trends in OMC (PBM, ANM, Al, SDN, NFYV, etc.)

Chap.2 Telecommunication Network M&C

Function, Physical, Information and Logical Layered Architecture in TMN
Abstract languages basics for M&C information representation (ASN1)
Implementation examples

Chap.3 Current Internet Management and Control

SNMP framework (SNMP1, 2, 3). Remote Monitoring 1, 2.
Management Information Base organization and access

3 Comparison TMN versus Internet SNMP framework 6
CMIP over TCP/IP

Main TCP/IP control protocols- revision (routing, resource reservation, mobility,
higher layer protocols)

Chap.4 Policy-based, autonomic and cognitive management
Policy-based management (PBM)-concepts, arhitecture

4 IBM arhitecture, IRTF/IETF model 6
Generic autonomic management arhitecture( GANA)

Artificial intelligence and machine learning in OMC- introduction

Chap.5 Advanced techniques in OMC
Virtualization concepts and methods

Software defined Networking- SDN in OMC
Network Function Virtualization (NFV) in OMC
Chap 6 Management in 5G

General 5G architecture

6 Slicing concepts and architectures 4

Resources and services management in 5G sliced networks
SDN and NFV used in 5G OMC

7 Annexes 0
Total: 28
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LABORATORY
Crt. no. Content No. hours
1 Network Devices monitoring system Nagios (Remote Plugin Executor and SNMP 4
Hosts management and monitoring through Microsoft Active Directory 4
Internet services monitoring tools: Advanced web statistics tool, Multi
3 . 4
Router Traffic Grapher
4 Evaluation 2
Total: 14
Bibliography:
M.Vochin, R.Lupu- SIMC lab. platforms data sheets- on Moodle and Teams platforms
IETF RFCs for IPPM and MIBs
Nagios documentation
Monitoring tools documentation — for active/passive measurements
11. Evaluation
11.2 11.3
Activity type 11.1 Evaluation criteria Evaluation Percentage of
methods final grade

- Knowledge of the OMC concepts,
methods, architectures and protocols
studied in the course.

- Ability to describe, analyze, and explain
network and services OMC operation in
different systems | by applying the the
aquired knowledge (examples of networks,

11.4 Course services)

Applying OMC methods to real networks
- Ability to describe, analyze, and explain
network and services OMC operation in
different systems | by applying the the
aquired knowledge (examples of networks,
services)

Written exam | 30%

written exam |20

Interactive participation to lectures oral 10

Ability to configure, test, analyze and run
11.5 OMC subsystems for netwoks and services | Laboratory
Seminary/laboratory/project |that use the methods and protocols exam

presented in the course

40%

11.6 Passing conditions

The students must obtain minimum of 50/100 for the exam paper and minimum 50/100 for the laboratory
examination.
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12. Corroborate the content of the course with the expectations of representatives of employers and
representative professional associations in the field of the program, as well as with the current state of
knowledge in the scientific field approached and practices in higher education institutions in the
European Higher Education Area (EHEA)

The complex communication networks and services, interconnecting fixed and mobile terminals require an
important OMC support. In the real IT&C world an important effort — human and financial (CAPEX and
OPEX) is spent by the operators/providers on OMC activities. These course and laboratory provide students
a background for ability to work in exploitation, maintenance and development of IT&C systems.
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