MCN 7200 Advanced Internetworking Protocols
Course Description
This course assumes the basic knowledge regarding the Internet  and its protocols.  It offers advanced level treatment of data transport and switching concepts; TCP/IP protocol stack with detailed analysis. It also looks at architectures of network components mainly routers and switches and their types regarding queues location. Quality of service mechanisms; packet scheduling and active queue management mechanisms. LAN and core network technologies.

Aims
The goal of this course is to take a broader view of networking issues and solutions. The main objective is to strengthen the student’s understanding of fundamental concepts, requirements and design tradeoffs, particularly as related to congestion control, routing, scheduling, and overlay and wireless architectures. More importantly,  the course covers the basic knowledge needed to design current and future networks capable of providing ubiquitous high-quality support in heterogeneous environments.

Teaching and Learning Pattern
This course shall adopt interactive teaching that shall emphasize on allowing students to use ana- lytical thinking to required to get in depth understanding of advanced network protocols. Teaching patterns shall include class sessions, laboratory sessions, reading  assignments of related research pa- pers. Network and system laboratory of the department shall facilitate hands-on; simulations and

test-bed experiments in an isolated setting . These may include configuring a network, a routing protocol, doing traffic measurements, testing a new protocol, etc. in addition to simulations. The course shall provide an overview of discrete-event simulation and ns-2, and MATLAB programming that shall be important to conduct laboratory and some research course work.

Indicative  Content
• Review of Architectural trends : Layering and end-to-end principle

• Internet routing : OSPF, Interdomain routing and BGP, Multicast routing, interconnection

Principles
• End-to-end transport : Fundamentals of transport protocols (conn mgmt, error control, con- gestion and flow control), TCP congestion control algorithms, TCP throughput modelling and TPC-friendlyness, TCP over wireless links, Recent extensions and open issues in TCP, Reliable Multicast
• Switches: Switch architectures, output queued switches, input queued switches, Virtual  out- put Queues, scheduling in switches. Internet routers : HW architectures and packet processing Router hardware architectures, Longest-match prefix algorithms and IP lookups, Flow clas- sifications algorithms, Active Queue Management (AQM) and RED, Traffic limiting/shaping algorithms.

• Virtualization  : VLANs, Intro to ATM  first, IP over ATM,  LAN Emulation, MPLS Quality of Service : IntServ, Diffserv, Traffic Engineering Signalling SS7, RSVP, Q.2931

Assessment
• Assignments, Laboratory Projects (ns2, C++, Matlab), Research Project: (Research paper review plus presentation) (40%)

• Final Examination (60%)

Reading Material /Indicative sources
There is simply no single textbook that either covers all the material in this course or covers them in a reasonably detailed level. Some lecture slides and notes will be made available on-line, and supplemented with research some papers, Internet RFCs and drafts. In case we use portions of a textbook, the textbook will be placed on reserve in the Science & Engineering Library.
