FIRST: Future Internet Research
for Sustainable Testbed

March 8t 2011
Korea-German WS on Future Internet Research
@ Seoul, Korea

Dr. JongWon Kim on behalf of FIRST Team
(ETRI & GIST/CNU/Postech/KHU)

(Jongwon@gqist.ac.kr)
Networked Media Lab., School of Information and Communicalﬁs-rr\.I

o Gwangju Institute of Science and Technology q | |
| 3 R s

POSTECH


mailto:jongwon@gist.ac.kr

FIRST (Future Internet Research for
Sustainable Testbed) Project Overview

Development of the core technology and virtualized
Programmable platform for Future Internet

> Period : March 2009 ~ February 2014 (3+2 years)

> Institutions: ETRI and 4 universities F R

Project Goal

® Research on the core technologies for FI platform realization

- programmability, network virtualization, and control framework
® Development of the FI platform for experimental infrastructure

- for network & service architecture researchers

- with mid-range ATCA platform and PC-based platform
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Resource Aggregations for FIRST

Development of the core technology and virtualized
Programmable platform for Future Internet

FIRST@ETRI ATCA-based NP RA

@onirol Framework (ProtoGENI-compaTble)

- > - —> FI RST@ PC: pc-based

Control plane Control plane .
22 NetOpen RA & MediaX RA
Open Media Experiments Towards Next-Generation Immersive Broadcasting
@ Privileged VM | VM VM s
R LEISIA CoRIC Online Video Production IMS-based Service

irtualization S/W (Xen extension) (UDTV, 4K Video)

FIRST@PC: Media-based Service-oriented Testbed

outer Substrate H/W (ATCA based)

@ py Memory - Storage

Data
Transport




FIRST@QETRI
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Future Internet Research Electronics and Telecommunications
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Research Institute
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FIRST@ETRI Platform - Overall
Architecture

® Control Framework

- International Federation
@ Control Framework (ProtoGENI-compatible) - APIs
— === - — > . -
Control plane Control plane Cl_ea”nghouse APls
= Slice APIs
: ) = Node Manager APIs
- Resource Negotiation
@ Privileged VM VM VM

® Virtualization
Virtualization S/W (Xen extension) - Number of Max VMs

- Resource Isolation
Router Substrate H/W (ATCA based)

: - Scale-up Virtualization
@ - Sliver Migration
Data
Transport “Mux Mux
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® Substrate
- - Resource Specification
- Resource Allocation
- Resource Monitoring




FIRST@ETRI Hardware Platform

e COTS blades — ATCA
e Octeon Network Processor for Packet Processing  ATCA Chassis

'

—

- Dual Octeon NP 5860 : Octeon NP based
- 2 X 10GbE, 10x1GbE :  Line Cards CPU Boards
H I I
o ]
1

| PC Servers

Iwith NetFPGA - Inff:el Xeon dual core

{ | - Dual 1GbE Ethernet Controller
1| - 2% 10/100/1000 Base-T

aue|dyoeg

- 16:slot 10 GbE and 100/1000

Base-T fabric switch

- More than 100 Gbps of external
connectivity

- No;n-block,i'hg Layer 2 switching
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FIRST@ETRI Platform - Substrate
Architecture Model

Execution
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FIRST@ETRI Platform — Virtualization &
Programmability

Data Plane Programmability:

Network Virtualization: PacketvisorVM PacketvisorWorks
®

FIRST Platform
®
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Flow
m Table
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Virtualization Sys SW(PktVMM) . .
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FIRST@ETRI Demonstration @ GEC6
(Nov. 2009)

FissT@e ETIIRRI

ETRI is developing the high performance Future Internet
Virtualized Programmable Platform based on Network
Processors

It has the ProtoGENI compatible Control Framework and
the functions of dynamic resource management
dynamic topology management and program download
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Create Experimaent Topology

Allocate components 10 Virtualized Resources
Allocate Repecs 20 Sliver and Link

Modify Experiment Topology duting Operation
Change Ripecs during Operation

Create more than 2 shivers in a single CPU
Download Network Program into Sliver

o Query CPU, Link Unilization Statyus
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FIRST@ETRI Demonstration @ GECY

CPU Core

[ Sliver A Sliver B n

Demo Introduction

(Mar. 2010)

Demo Network

Experiment (Video)
Sm
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ETRI
Platform
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® Sliver-based
Virtual Routers
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FIRST@PC

PC-based Testbed for Media-centric Service
Composition

$

& 'in L A
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rPOSTECH

for Sustainable Testbed
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A Tentative Model for Dynamic Media-Oriented
Service Composition

* One possible (evolutionary) direction?

Intelligent & Immersive media-oriented services Service
- request (
Highly mas;ive Highly interactive %““1 }
(UHDV, 3D video,...) (Haptic,..) AN ) |
Service |
Overlayer |
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Service Operation & Control for Media-centric
Service Composition Experiments (Design)

®. TB Experiment
ﬂ TB Management Experiment Description #1
=9 T\ pu—— Server e ; Control - ]
| Server

= (OpencF) 3
Administrators ’ Ve L s ~lr =i L (OMX) Descnptuon #2 Experimenters
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NetOpen RA & MediaX RA
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Mobile display service

Display service

Caching service

Video tiling service

Live capturing service Tiled display service

—— e . Slice #1 —-—— . .- Slice #2 —— Slice #3

Composite service #1 - Composite service #2 ——le-  CoOMmposite service #3



FIRST@PC TB: Early Integrated Testbed

(NetOpen RA V0.2 + MediaX RAv0.1 + OMX Service
Control v0.2 + OpenCF O&M v0.0)
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FIRST@PC Platform Design (v0.9)

TB Experiment Control SQ Mx
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FIRST@PC Platform Components (v0.2)

NetOpen QoS
Control

Inter-Cloud Interface

3. Activate Remote Cloud Service
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FIRST@PC OMX Experiment Control Software

(v0.2)

« FIRST@PC OMX (Open Media Experiment for
Service Composition) Experiment Control

Software

— Operate and control distributed media-centric

services based on user-defined experiment

description

— Designed OMX-enabled service interfaces such as
DP (data port), TP (tuning point), and MP

(measurement point)
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FIRST@PC Basic-level Service
Composition Experiments
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FIRST@PC Service Composition Experiment:
Target Environment

Commodity Network

NetOpen RA
RM OpenFlow Island n OpenFlow Island
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FIRST@PC Service Composition Experiment:
Multi-party Visual Sharing

OMX control agant in TB axpariment control server
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FIRST@PC NetOpen RA + ORCA Control
Framework (RENCI) — GEC8 Joint Demo (July 2010)

* OpenFlow Network Substrate (VLAN
tunneled) for ORCA Control Framework
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FIRST@PC {NetOpen+MediaX} RA + ORCA

Control Framework (RENCI) — GEC9 Demo (Nov
2010)

eal \_i"gm

Gloriad /
ONET
FIRST@PC

D )e;eon

NetOpen RA oy POSTECH
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GW‘"EBU et (L &~ JCluster@RENCI
~
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| a MedaXx
GIST 7 -t Networked Tiled Display P T —
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OpenFlow Switch L) Endhost-VM = VLAN 2701
O OpenFlow Production Switch End host w— VLAN 2702

Non-OpenFlow Switch

Integration of OpenFlow into ORCA CF (Control Framework) =~ = 7%
over FIRST@PC NetOpen RA (OpenFlow-enabled devices). & @
FIRST@PC NetOpen RA connects five video sources (two at
Renci as VMs and the others at GIST, CNU, POSTECH in
Korea) to Networked Tiled Display (NeTD) in Korea.
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Thank you!

Send Inquiry to jongwon@aqist.ac.kr

http://nm.gist.ac.kr
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