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Note Well
• The current Internet architecture is under 

serious reconsideration and people started 
thinking about alternatives. 
– Redefining Internet architecture requires many 

challenged works

• It’s necessary to support a variety of the new 
different architectures to accommodate the 
heterogeneity of Future Internet. 
– A common means IS REQUIRED to accommodate 

the new heterogeneous architecture research and 
experiments in a shared infrastructure.
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Roadmap

• Step 1. Private Domain
– GENI-compatible, but holding domestic a 

control center

• Step 2. Domain Federation
– GENI <-> Korea Domain 
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Korea Testbed Requirements

• Multiple/Heterogeneous/Simultaneous 
Experiments Support   

• Scalability (# of experiments)
• Threat-Zero 
• Diverse Wireless Subnet Support 
• GENI-compatible 
• Private Domain + Domestic Control Center 
• Domain Federation
• Inter-working with Today’s Network (e.g., 

IPv6, BcN, IP-USN, etc. – ISP Peering) 
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Why GENI-Compatible ?

• Global Environment Support
• Global Partnership
• Quantum Jump

• Strategy-dependent
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GENI-Compatible Means --
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Why Private Domain (GENI) ? 

• Domain Control Center 
• Resource Sharing 

– the gulf between rich and poor

• Security / Policy 

• E.g., Private PlanetLab 
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Common Controls for mGENI-
Compatibility 

• Control framework
– Two choices (GEC’s choice-dependent)

• PlanetLab extensions (*)
• Completely New Controls defined

• Resource federation 
– Identity 
– Resource Specification (Rspec) (mGENI + α)
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Construction Plan

backbone 
wavelength

게이트웨이

미래인터넷 백본

프로그래머블 가상
코어 라우터

현 인터넷

프로그래머블 가상
엑세스 라우터

미래인터넷
서버 플랫폼

프로그래머블 가상
무선 (서브넷) 라우터

미래인터넷
엑세스 클러스터

GENI

vBGPDomain 
Federation
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Korea Testbed Facilities

• Router Virtualization 
• Wireless Virtualization 

– 3G/4G, WiBro
– Mesh, Ad-hoc, Sensor …
– Cross-layer, cognitive radio …

• Server (Cluster) Virtualization 
• Inter-working with Today’s Network

– E.g., ISP peering (vBGP)

• Security Virtualization
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Router Virtualization (1/2)

• Resource pool architecture 

: for geographic routing

Line
Cards

Switch 
Fabric

Processing Engines (e.g., 
NP, FPGA ..)

PVR-1
PVR-2

PVR-4
PVR-3

PVR-5

: for data-centric routing

: for IPv6 routing
: for legacy IPv4

: for non-IP forwarding
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Router Virtualization (2/2)

게이트웨이

미래인터넷 백본

프로그래머블
코어 라우터

현 인터넷

프로그래머블
엑세스 라우터

미래인터넷
서버 시스템

VR/
FE1

VR/
FE2

VR/
FE3

가상화 SW

Processor H/W

Interfaces

Processor
Board

VR3

switch

processor

VR1 VR2

라인카드
VR1
FE

VR3
FE

VR2
FE#1

VR2
FE#2

VR: virtual router
FE: forwarding engine

프로그래머블 가상
무선 (서브넷) 라우터
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Wireless Virtualization

backbone 
wavelength

게이트웨이

미래인터넷 백본

프로그래머블 가상
코어 라우터

현 인터넷

프로그래머블 가상
엑세스 라우터

미래인터넷
서버 시스템

프로그래머블 가상
무선 (서브넷) 라우터

Flexible 
라우팅

네트워크 가상화 SW

무선 라우터 HW

프로그래머블 가상
무선 (서브넷) 라우터

계층간
통신

이기종
무선통합 ….

미래인터넷
엑세스 클러스터

•Labs, Simulations
•802.11 Mesh/Ad-hoc Network
•3G/4G/WiBro Network
•Sensor Networks (Kit)
•Cognitive Radio Network
•Cross-layer communications
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Common Infrastructure

• Two Backbone Providers (KOREN/KREONET2)
• General Requirements for KOREN/KREONET2

– GENI (NLR) Connectivity 
– Flexibility / Isolation / Equipment Position

• cf) NLR Support for GENI  
– NLR owns its own national footprint dark fiber 

plant and its own DWDM optical systems.
– NLR infrastructure has the flexibility to support a 

broad range of experiments, services and users 
• Support clean slate-based experiments 
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Infra + Facilities

• Nation-wide Backbone
– Bandwidth Allocation (long-term vs. short term)
– Network/Experiment Isolation 

• Decide whether existing equipments could 
be isolated/re-used or not …

• Decide where can be new equipments in 
position …
– Router/Switch 
– Wireless Subnet 
– Server/Access Cluster



16

Conceptual Design of FI 
Infrastructure

미래인터넷 공유인프라

….. …..

USN/RFID

BcN (NGN)

IPv6IPv6
IPv4

(현 인터넷)신기술 실험망
-DTN, 센서 ..
-Cognitive, Cross-layer 무선망
-Bio, Autonomic, Data-oriented …

사용자-자동설정 망
- UCC, IPTV, 멀티캐스트 …

미래 서비스 망
-가상현실/게임
- 위성, 차량/항공
- 센서 등 …

차세대 무선/이동망
-4G
-와이브로 Evol. 
-802.11 메쉬 ..

Network Virtualization, Resource Federation, 
Programmability, Cross-layer Communication, etc.  
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Milestone (1/2)

• 1st step (Private Domain)
– Minimum GENI-compatible 

• GENI Minimal Core (defined by GEC)

– Domain Control Center 
– Domain-Specific Reqs. 

• Policy & security 
• Substrates
• Operations, Management, and Monitoring
• User Portal and services 
• Experiment Workflow
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Milestone (2/2)

• 2nd step (Domain Federation)
– Programmability

• Building blocks and dynamic plug-in 

– Domain federation 
• GENI – Korea Domain

– Architecture federation
• Diverse network inter-working  (e.g, Internet vs. 

Future Internet) (ISP-peering)
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Open Issue : Testbed Name 

• Choice 1 
– KENI (Korea Environment for Network Innovation)

• E,g,) PlanetLab <-> G-Lab, OneLab …

– Private GENI -> KENI / JENI / CENI 
– AENI (Asia) 

• Choice 2 
– Completely different name from GENI 
– Don’t use “K” …


