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EE542 Syllabus

- Layered Architecture of Computer Networks by catalogue
description

— Application Layer
— Transport Layer
— Network Layer

— Data link Layer

« Contemporary Topics
— Network Architectures for Multimedia
— Software Defined Networks (SDN)
— 5G Core Networks
— Networks for Cloud Computing and Data Centers
— Resource Management
— Network Virtualization
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Reference Material

William Stallings
EUNBONhS Foundations of

ATOP-DOWN APPROACH | seventn cormion Modern Networking )
SON, NFV, QoE, I, and Cloud Modern Networking

SDN, NFV, QoE, loT, and
Cloud

William Stallings
Addison-Wesley
Professional 2015

KUROSE = ROSS

Computer
Networking:ATop * Selected papers for reference and review
Down Approach :
7th odition PP * Lecture Note Slides
Jim Kurose, Keith Ross Copy right notice: Lecture Note Slides are compiled from the teaching material of
Addison-WesIey these books, previous lecture notes of EE542 and additional resources. Part of the
March 2016 slides are entirely created by Ece Schmidt.
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Grading

Midterm(s): 30%

Paper review and presentation: 10%
Final: 40%

Class Project: 20%

Guideline documents are posted on odtuclass
about the paper review, presentation and
project.
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Paper Review

We learn about contemporary research
about a topic covered in the lectures

| post the papers, you can suggest your
own

You will fill and submit the paper review
form

Short presentation
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Class Project

Track 1: The research paper that you reviewed

Track 2: Your thesis or other work you do in your
professional environment. We need to discuss
how to proceed if you choose this.

Motivation, previous literature, your contribution,
evaluations and results

We can submit to some conference ©
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Similar Classes

https://computer-networks.github.io/15-744-

sp23/
nttp://web.stanford.edu/class/cs244/

nttps://courses.engr.illinois.edu/cs538/sp2021/

nttps://faculty.cc.gatech.edu/~lingliu/courses/cs6
675/20Spring/cs6675.html
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https://computer-networks.github.io/15-744-sp23/
http://web.stanford.edu/class/cs244/
https://courses.engr.illinois.edu/cs538/sp2021/
https://faculty.cc.gatech.edu/%7Elingliu/courses/cs6675/20Spring/cs6675.html

Overview of Research Topics
Network Architectures for Multimedia
Software Defined Networks (SDN)
5G Core Networks

Networks for Cloud Computing and Data
Centers

Resource Management
Network Virtualization
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Network architectures for Multimedia
Delivery

* Requirements: e Tools: Scalable Video Coding and
HTTP Adaptive streaming

— Smooth/continuous .
Encode each segment
playbaCk @ at multiple bitrates
Split the video into
— Startup e e b e

Make each segment
E & & :

addressable via a HTTP-URL | Loy
=

— Throughput

— Multiple classes of
applications with

different
requirements
Media Capture & Encoding — E:E\:}jgﬁt‘;s‘gg‘iﬂfi?{?
download
Media Origin Servers HTTP Cache Servers
2024
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Software Defined Networks

Well-defined open API Constructs a logical map
s of the network

= Open vendor agnostic protocol

OpenFlow

Simple Packet

Forwarding
Simple Packet

Forwarding

Hardware

Hardware

Simple Packet

Forwarding
Hardware

Simple Packet
Forwarding

Hardware * Architecture

Simple Packet
2024 Forwarding SCHMIDT EE542 _Q\ 10
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1010 107, 1/24
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UE

5G Core Networks

AMF SMF

SBA control Plane

N2

Arny Intermet 1P

Radio Bearer M3 GTP-U MG
10.20.31.10/24 10.20.31.3/24 192.0.2.3/24 192.0.2.10/24
{Underlzy) {Underlzay) {Underlay) (Underlay)

UPF

DN [e.g., Internet)
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Data Centers

Core
. Architectural =
rchitectura
Edge
Top-Of-Rack (TOR) - Network Connectivity Architecture
Application
servers

Top of

<l Rack
Switch

N Y

Aggregation

Switch

ol ] el N

MNetwork
Rack

- J Rack Mounted
Server
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Resource Management

Communication
Internet

B o™
Mobile Broadband Slice

(=]

~

BN Ne \
URLLC =t 0 r /, '/5\%1 b B8 P> -
= Mission Critical Slice @ < . & 7P pecoupling
(= ( — / ar |, NONS N T
e P '(i T Y EY LY IY]
mMTC 2 users N ."—)" Task Ready Queue
@ﬁ‘i - I i ; | s user User Workload
Massive loT Slice Retai
. Shipping / -
GN k Smart Factory @
5G Networ P /4 LR

SLA

Agent Environment
State

Controller

11

Deep Reinforcement Learning Q

o

Job monitor

\ Energy Consumption

Resource monitm/

Resource Provisioning and Task Scheduling

Datg-""
Cg,ll'tre

Server Farm1 Server Farm2 Server Farm3
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Virtualization

* Architectural * Practical

Application

O Physical node Physical link
@ Virtual node Virtual link
Revisitation © End host
— Child I
n irt
- X}ﬁgi‘:\l neth(k/z >-\ A
-3
Service: Recursion
provider 2 (SB2) —
; .//--
£ i X virtua
- | ! Virtua > |
Service: ' \‘¢—_"_é network 1 (Vi network
rovider 1 (SP1) | ; i
P ( H ): — /I.__—-/— e
Infrasdtructure

rovider 2

Infrasc}ructlire ) FInPZ)

provider 1 (InP1 m|
Ghahddh &
u1 uz2

Traditional Architecture Virtual Architecture
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Network Function Virtualization

Classical Network Appliance
Approach

Session Border WAN
Controller Acceleration

Message
Router

Qaa
in

Firewall Carrier Tester/QoE
Grade NAT monitor

SGSN/GGSN PE Router BRAS

* Fragmented non-commodity hardware.

* Physical install per appliance per site.

* Hardware development large barrier to entry for new
vendors, constraining innovation & competition.

Radio Access
Network Nodes

Standard High Volume
Ethernet Switches
Network Virtualisation

Independent

Software Vendors

Virtual .Viﬂ!uai Virtual

g P A . =] oy
LO!| Virtual |[OF Virtual 5

Applian_ce i Appliance Appliance

efol forsd0b
ot | | Ko

|l Orchestrated,

automatic &
remote install.

Standard High Volume Servers

Standard Hig! Volume Storage

Approach
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All Related

’ Decouples functions from hardware ';
to reduce network operator CAPEX
. and OPEX, and increase service agility

World Closs Standards

FV

Function Abstraction

Automation Orchestratlon
Isolation , 7" \Resource Pooling
\
X F Agility f v Elasticity
@ A r ¢ Virtual- ‘
OPEN NETWORKING P |zat|on
FOUNDATION L Sp——
SDN  wewosne C lou d
Networking Abstraction Computation Abstraction
OpenFlow OpenStack
Creates network abstractions to !’ Enables resources sharing, allows N
enable faster innovation, network | flexibility and resource pooling hence
flexibility and holistic management . benefits from economies of scale |
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