SYLLABUS 

1. Information about the program
	1.1 Higher education institution
	 Politehnica University of Timisoara 

	1.2 Faculty
 / Department 

	Electronics Telecommunications and Information Technologies / Communications Department  

	1.3 Chair
	▬

	1.4 Field of study (name/code
)
	 Electronics Telecommunications and Information Technologies Engineering / 20.20.10  

	1.5 Study cycle
	Master  

	1.6 Study program (name/code/qualification)
	 Communications Networks Engineering / 20.20.10 / 2153, 


2. Information about discipline
	2.1 Name of discipline
	SELECTED TOPICS IN COMMUNICATIONS ENGINEERING  

	2.2 Coordinator (holder) of course activities
	 Conf. Corina Botoca 

	2.3 Coordinator (holder) of applied activities 

	s.l. Cristina Stolojescu-Crisan 

	2.4 Year of study  

	1  
	2.5 Semester
	 1 
	2.6 Type of evaluation
	 E 
	2.7 Type of discipline
	DCAV  


3. Total estimated time (direct activities (fully assisted), partially assisted activities and unassisted activities 
)
	3.1  Number of hours fully assisted/week
	3   ,of which:   
	3.2 course
	1  
	3.3 seminar/laboratory/project
	 1 

	3.1* Total number of hours fully assisted/sem.
	 42  ,of which:   
	3.2* course
	 28 
	3.3* seminar/laboratory/project
	14  

	3.4 Number of hours partially assisted/week
	 0  ,of which: 
	3.5 project, research
	 0 
	3.6 training
	 0 
	3.7 hours designing M.A. dizertation
	 0 

	3.4* Number of hours partially assisted/ semester
	0   ,of which: 
	3.5* project of research
	 0 
	3.6* training
	0 
	3.7* hours designing M.A. dizertation
	 0 

	3.8 Number of hours of unassisted activities/ week
	 3  ,of which: 
	Additional documentation in the library, on specialized electronic platforms, and on the field
	 1 

	
	
	Study using a manual, course materials, bibliography and lecture notes
	 1 

	
	
	Preparation of seminars/ laboratories, homework, assignments, portfolios, and essays
	 1 

	3.8* Total number of hours of unasssited activities/ semester
	 42  ,of which: 
	Additional documentation in the library, on specialized electronic platforms, and on the field
	 14 

	
	
	Study using a manual, course materials, bibliography and lecture notes
	 14 

	
	
	Preparation of seminars/ laboratories, homework, assignments, portfolios, and essays
	 14 

	3.9 Total hrs./week 

	 6  

	3.9* Total hrs./semester
	 84  

	3.10 No. of credits
	  5 


4.
Prerequisites (where applicable)
	4.1 Curriculum
	· Information Theory and Coding, Introduction to Computer Programming, Computer Network Architecture, Data Communications, Applied Computer Programming, Digital Radio Communications, Communications Protocols  

	4.2 Competencies
	·  Abilities in programming in Matlab, in routing programming simulations 


5.
Conditions (where applicable)
	5.1 of the course
	·  Laptop, Video projector, Whiteboard, Internet access. 

	5.2 to conduct practical activities
	·  Laboratory equipped with PC, having Internet access. and specific software such as Matlab, GNS3 and Cisco Packet Tracer.  


6.
Specific competencies acquired through this discipline
	Specific competencies
	·  Acquiring abilities in using GNS3, Cisco Packet Tracer and Matlab , Neural Networks Toolbox

· Developing skills in routers configuration and neural networks applications development 
· 

	Professional competencies ascribed to the specific competencies
	·   C1 Selectarea, sintetizarea și evaluarea comparativă a conceptelor teoretice, modelelor, tehnicilor și metodelor de analiză din domeniul telecomunicațiilor;
· C3 Rezolvarea problemelor prin integrarea surselor de informații complexe din domeniul aprofundat și domeniile conexe în contexte noi;
· C4 Dezvoltarea de aplicații hardware și software pentru rețele de telecomunicații prin folosirea de tehnologii de actualitate;  

	Transversal competencies ascribed to the specific competencies
	 CT1 Abilități de organizare și management al lucrului în echipă de cercetare pluridisciplinară, cu asumarea de responsabilități pe diferite paliere ierarhice;
· CT2 Abilități critice, inovatoare și de cercetare, coroborate cu identificarea propriilor necesități de învățare și formare;
· CT3 Aptitudini de comunicare a ideilor, a problemelor și soluțiilor proiectelor, inițiative în cooperare interdisciplinară     


7.
Objectives of the discipline (based on the grid of specific competemcies acquired)
	7.1 The general objective of the discipline
	·  This course presents an overview of modern communications technologies and challenges. The main objective is to    provide knowledge for understanding the technological developments, that are at the heart of the proliferation and fusion of networks taking place today Another objective is providing  skills in  identifying problems and  the appropriate method  to be applied, especially in  routing and congestion control.  It prepares students to understand the issues facing the designers of next-generation data networks and to undertake applied projects or research in the areas of communications network design.  

	7.2 Specific objectives
	· 1 Aquiring abilities in relevant data aquisition and interpretation in the field of communications networks in order to solve problems and to developeme creative projects 
·  2 Aquiring abilities in problems solving by integration of complex information resources in a new context 
· 3.Developement of team cooperation and  research skills 

· 4. Improvement of ideas communication 


8.
Content
	8.1 Course
	Number of hours
	Teaching methods

	Overview of nowadays communications networks . Architectures. Characteristics .5G communications Networks. Technologies. Challenges.  Trends 

	 2h 
	  Powerpoint presentation, discussion  examples , problems solving, case study, demonstration, comparative analyses, use of Internet  applets and videos. 

	Internetworking terms and devices. Concatenated Virtual Circuits

Connectionless Internetworking. Tunneling. Fragmentation 

	 2h 
	

	 Multiaccess communication Orthogonal frequency division multiple access. Code Division Multiple Access. Sparse Code Multiple Access.  Non-orthogonal Multiple Access

	4h  
	

	Routing. Properties of routing algorithms Routing Metrics. Routing Strategies:flooding, spanning tree, random. Routing Algorithms Types Static versus dynamic Single-path versus multipath Flat versus hierarchical Host-intelligent versus router-intelligent

Intradomain versus interdomain Link-state versus distance vector

Path vector routing Hybrid Routing 
Routing  Protocols vs. Routed Protocols

Routing Information Protocol (RIP) (features and mode of operation , routing updates, timers, RIP format, advantages of RIP format, advantages of RIPv2) 

Open Shortest Path First (OSPF) (features and mode of operation, terminology,  Designated and backup designated router, routing hierarchy, SPF algorithm, OSPF packet format, OSPF virtual links and transit areas)   
	 8h 
	

	 Exterior routing Protocols. Border Gateway Protocol (BGP) ( features and mode of operation components of a BGP network, BGP messages, attributes,BGP path selection) Multiprotocol label switching (MPLS).Traditional routing versus label routing, mode of operation, multiprotocol support, terminology, Label swapping.GMPLS

	 4h 
	

	Congestion control.  Congestion control principles. Traffic shaping.TCP congestion control and algorithms. Congestion control in ATM networks.Congestion control in Frame Relay networks. Router congestion control   

	 2h 
	

	Neural networks in wireless communications. Supervised NN. Feed-forward NN. Recurrent NN. Unsupervised NN. Competitive NN Unsupervised recurrent NN. Optimisation of routing and congestion control by using intelligent techniques .
 Applications of neural networks in wireless senzor networks  
	 8h 
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	Bibliography 
    1.Corina Botoca, Selected Topics In Communications Engineering  , Course notes. Power point presentations, https://cv.upt.ro, http://intranet.etc.upt.ro , 2 Corina Botoca, Cristina Stolojescu- Crisan, Selected Topics In Communications Engineering, Editura Politehnica 2015 3. William Stallings, Data and Computer Communications (8th Edition), Prentice Hall, Inc, 2009

4.www.ibm.com/redbooks, TCP/IP Tutorial and Technical Overview,, Lydia Parziale, David T. Britt, Chuck Davis, Jason Forrester, Wei Liu, Carolyn Matthews, Nicolas Rosselot 5..http://www.cisco.com/en/US/docs/internetworking/technology/handbook, Alcatel-Lucent Network Routing Specialist II (NRS II) Self-Study Guide. Preparing for the NRS II Certification Exams, John Wiley and sons-2011  


	8.2 Applied activities 

	Number of hours
	Teaching methods

	 I. Laboratory

1.Cisco routers configuration using Dynamips GNS3 

	 2h 
	 simulation, case study and discussion, comparative analyses, demonstration 

	2. Cisco routers configuration using Cisco Packet Tracer 

	2h  
	

	3. Open Shortest Path First routing  
	 2h 
	

	4. Border Gateway protocol  routing 

	 2h 
	

	5.
Multiprotocol label switching  
	 2h 
	  

	6. Congestion control using neural networks

	 2h 
	  

	 7 Shortest Path developement by using neural networks  

	 2h 
	  

	   
	  
	  

	  
	  
	  

	Bibliography 
   1.Corina Botoca, Selected Topics In Communications Engineering, Course notes. Power point presentations http://intranet.etc.upt.ro, https://cv.upt.ro , 2 Corina Botoca, Cristina Stolojescu- Crisan, Selected Topics In Communications Engineering, Editura Politehnica 2015, 3.  Corina Botoca, Cristina Stolojescu- Crisan, Selected Topics In Communications Engineering, laboratory works, https://cv.upt.ro, 4. http://www.cisco.com/en/US/docs/internetworking/technology/handbook 2007 


9.
Coroboration of the content of the discipline with the expectations of the main representatives of the epistemic community, professional associations and employers in the field afferent to the program
	· The discipline satisfyes the international compatibility criteria. It coresponds as content with similar disciplines taught in prestigious university from Europe and USA . For conformity it can be mentioned the folowings: 
· 1. Technische  Universitat Munchen  http://master.ei.tum.de  Advanced Topics in Communications Engineering 

· 2. Massachusetts Institute of Technology http://ocw.mit.edu/ Data Communications Networks 

· 3. Harvard University Extension school in Cambridge, Massachusetts, http://extension.harvard.edu Advanced Topics in Data Networking Protocols and Network Architectures 
· From discusiions with professional associations and employers in the field afferent to the program it results that the content of discipline corresponds with their expectations 


10. Evaluation
	Type of activity
	10.1 Evaluation criteria 

	10.2 Evaluation methods
	10.3 Share of the final grade

	10.4 Course
	   Hole course knowledege aquisition. Speed in understanding and solving problems. Abilities in developement of new solutions to a given problemi 
	 Written examination with a duration of  2,5 hours 

Theoretical subjects  (6,7 of multiple choice ) and aplicative subiects 
	 50%  

	10.5 Applied activities 
	S:     
	 
	 

	
	L:     Seriosity in labs works Ability of routers configurations by using different protocols. 
	Continuous oral evaluation at each lab. Written evaluation through tests  
	50%  

	
	P:    
	 
	   

	
	Pr:          
	  
	  

	
	Tc-R
:    
	  
	   

	10.6 Minimum performance standard (minimum amount of knowledge necessary to pass the discipline and the way in which this knowledge is verified 


	· Minimum mark is 5 at exam and 5 for activity   


	Date of completion
	Course coordinator
(signature)
	Coordinator of applied activities
(signature)

	   
	…………………….………
	…………………….………


	Head of Department
 (signature) 
	Date of approval in the Faculty Council 

	Dean
(signature)

	             …………………….………
	   
	…………………….………


� The form corresponds to the Syllabus promoted by OMECTS 5703/18.12.2011 (Annex 3), updated based on the Specific Standards ARACIS of December 2016.


� The name of the faculty which manages the educational curriculum to which the discipline belongs


� The name of the department entrusted with the discipline, and to which the course coordinator/holder belongs.


�  Fill in the code provided in HG no. 376/18.05.2016 or in HG similars annually updated.


�  The applied activities refer to: seminar (S) / laboratory (L) / project (P) / practice/training (Pr).


� The year of study to which the discipline is provided in the curriculum .


�  Within UPT, the number of hours from 3.1*, 3.2*,…,3.9* are obtained by multipling by 14 (weeks) the number of hours from 3.1, 3.2,…, 3.9. The information from 3.1, 3.4 și 3.8 are keys of verification used by ARACIS under the form: (3.1)+(3.4) ( 28 hrs./week and (3.9) ( 40 hrs./week.


� The total number of hours/week is obtained by summing up the number of hours from 3.1, 3.4 şi 3.8.


� At least one title must belong to the department staff teaching the discipline, and at least one title must refer to a relevant work for the discipline, a national and international work that can be found in the UPT Library.


� The types of applied activities are those mentioned in 5. If the discipline containes more types of applied activities then they are marked, consecutively, in the table below. The type of activity will be marked distinctively under the form: „Seminar:”, „Laboratory:”, „Project:” and/or „Practice/Training:”.


� At least one title must belong to the staff teaching the discipline.


� The Syllabus must contain the evaluation method of the discipline, specifying the criteria, the metods and the forms of evaluation, as well as mentioning the share attached to these within the final mark. The evaluation criteria msut correspond to all activities stipulated in the curriculum (course, seminar, laboratory, project), as well as to the methods of continuous assessment (homework, essays etc.)


� Tc-R= Homework-Reports


� For this point turn to  “Ghidului de completare a Fișei disciplinei” found at: � HYPERLINK "http://univagora.ro/m/filer_public/2012/10/21/ghid_de_completare_fisa_disciplinei.pdf" �http://univagora.ro/m/filer_public/2012/10/21/ghid_de_completare_fisa_disciplinei.pdf� 


� The approval is preceeded by discussing the study program’s board’s point of view with redgards to the syllabus.






