Oles Honchar Dnepropetrovsk National University
Department of  Computer Engineering
Head of department – Khandetskyi V.S. 
e-mail: v.khandetsky@gmail.com 
DESCRIPTION OF COURSES

for M.S. programs in Computer Systems and Networks
(duration of study – 1 year, required amount of credits – 60, 1 credit equals to 36 hours)
One of the components of the program is the individual performing of research under the guidance of a professor, which finalized by the defense of research project.

	№
	Course
	Description (prerequisite is given in parentheses if necessary)
	Credits

	1
	Modern operating systems


	Operating System (OS) as an interface between the computer system and software applications. The main features and components of the operating system. The kernel as the central part of the OS that manages the implementation of the processes and resources of a computer system. Organization of input-output and interaction of competing computational processes. The concept of virtualization in the OS. The user interface and software interface. OS types: personal, server, networking, embedded, mobile, cluster, cloud.
	8

	2
	Information robustness of technologies and networks.


	The course is devoted to system robustness conception, considering the aspects of information systems design, deployment and maintaining. It starts with infrastructure optimization models (key capabilities and workloads) definition and analysis, clarifying the exceptional role of the robustness in modern IT and business.  It touches the main aspects of project management, including capability maturity model integration for Software development and Agile, requirements and risk management, different patterns that make the design process more effective and system more robust etc. From practical point of view, the course is primarily focused on research of robust multi-tier information systems design and development: design principles and patterns, interface-oriented programming, multi-tier system development and testing.
	8

	3
	Research and design of computer systems and networks
	The main advantages and disadvantages of  the strategy of Time Division Multiplexing. Synchronous digital optical networks SONET/SDH. Stack of protocols of  SDH. Methods for guarantee of  the systems vitality. Mechanism of virtual concatenation  (VCAT). Link Capacity Adjustment Scheme ( LCAS). Generic Framing Procedure (GFP) in the networks of SDH. Networks of DWDM. Typical topologies, equipments. Fully optical networks. Optical Transport Networks  (OTN). Stack of protocols. Mechanisms of smoothing of  data transfer rate, multiplexing of data blocks, errors correction.
	7

	4
	Distributed computing
technologies

	The course is primarily focused on analysis and research of distributed information systems (distributed transaction processing systems, enterprise integration architecture oriented systems) with correspondent technologies. However, the general aspects of high performance computing, grid and cloud computing systems are also briefly discussed. From practical point of view, the course is focused on service-oriented architecture (SOA) applications development: design principles and patterns, typical practical tasks solutions.
	9

	5
	Network information technology


	The course considers the construction of virtual private networks (VPN) second and third levels under control of protocols PPTP, L2TP, SSTP, PPPoE, SSH, EoIP and OpenVPN.  The using of  IPsec-protocol to create a VPN site-to-site type is examined. We study the organization of MPLS-networks using protocols LDP and RSVP, the creation  of MPLS VPN second and third level on the base of protocol BGP and technologies VPLS and VRF. We research the principles of static and dynamic routing in the VPN,   the realization of quality of service system and load balancing.
	7

	6
	Networks computing research


	The  course is focused on different aspects of building and maintaining an effective computer system of nodes working over a network. It starts with core business IT infrastructure analysis and discussion, key capabilities, workloads and levels of infrastructure optimization. Virtualization principles, methods and technologies are discussed. High-performance, high-availability and load balancing clusters principles, mechanisms and solutions are analyzed. From practical point of view, the course is focused on development of scalable, robust applications on the base of Windows communication foundation and MVC4 technologies.


	6

	7
	Research of computer

intelligence

systems
	Discipline examines principles of construction and development of the computer intelligence systems for the decision of  applied tasks in different areas of industry. The theoretical and applied questions of creation the knowledge bases are studied in a course: features and types of models for knowledge representation: logical, production, frame models and semantic networks, mechanisms of presentation and definition  of a new knowledge, methods of studies, and also mechanisms of processing the fazzi-information.
In a course is presented  progress of the intelligence systems, discussed  methods  of clusterization and recognition of patterns, processing of images, new information technologies of Data Mining, in particular  neyro-fazzi design, evolutional and genenetic algorithms. 
	4

	8
	Directions of
research and development computer systems and networks
	Technology of multiprotocol label switching.  Base principles and mechanisms. Paths of label commutation, MPLS- tunnels. Co-operating of MPLS with technologies of channel level, network and transport levels.  Monitoring of the path (LSP) state. Engineering of traffic in MPLS networks. Fault-tolerance of networks of MPLS. Co-operating of MPLS technology with protocols of internal sluice routing (OSPF, IS – IS).
	3

	9
	Research
	Individual laboratory or theoretical work under the supervision of a professor finalized with project defense.
	8
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