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Software Defined Infrastructure

출처: 

“(네트워커들의) SDI에 대한 일반적인 생각”

SDI  
   = SDN+NFV+Cloud 
   = OPNFV (incl. ODL)
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‘Telco SDI’ for 5G Mobile Network
“Virtualization First, NFV Second, SDN Third”

PAST  

NE Oriented 
(eNB, SGW, PGW, MME) 

Standard (Only) 

Uncontrollable Network

5G 

Function Oriented 
(eNB & VNFs) 

Software APIs (Major) 

Controllable Network
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‘Telco SDI’ for 5G Mobile Network
“SDN/NFV-based METIS2020 Architecture”
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‘Telco SDI’ for 5G Mobile Network
“METIS2020 - Network & Device Communication”



KYUNG HEE UNIVERSITY 6

What is OPNFV ?

출처: 

“OPNFV(Open Platform for NFV) 구성 요소”

OPNFV=  
   + OpenStack 
   + Ceph 
   + KVM 
   + Open vSwitch 
   + Linux  
   + ODL

: Cloud Computing 
: Software Storage 
: Virtualization 
: Software Switch 
: Operating System 
: SDN Controller
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Anatomy of OPNFV Components

출처: WiKi for OpenStack, Ceph, KVM. openvswitch 홈페이지

“OPNFV 구성 요소들에 대해서 알아본다면”

OpenStack Ceph KVM Open vSwitch

시작 년도 2010년 2007년 이전 2007년 이전
2007년 

(공식은 2009년)

최초 개발
NASA,  

RackSpace
Sage Well 

(박사학위논문)
Kivity -

관리 주체
OpenStack  
Founcation RedHat

Open  
Virtualization 

Alliance
openvswitch.org

참여 기관 500여사 - 200여사 -

개발 언어 Python C++, Perl C C

http://openvswitch.org
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Anatomy of OPNFV Components

출처: “open vSwitch: Past, Present, and Future”, Ben Pfaff (vmWare NSBU)

“정책면에서 OPNFV는 2015년생. 기술면에서도?”

OPNFV=  
   + Linux  
   + Ceph 
   + OpenFlow 
   + Open vSwitch 
   + KVM 
   + OpenStack

New Born? 
: 1991 
: 2007 
: 2007 
: 2007 (or 2009) 
: 2007 
: 2010
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Today’s SDI
TYPE #1: Telco Friendly Approach

출처: www.opnfv.org

http://www.projectcalico.org/learn/
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Today’s SDI
TYPE #2: Telco Friendly Approach (ONOS replacing ODL)

ONOS

출처: www.opnfv.org

http://www.projectcalico.org/learn/
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Today’s SDI
TYPE #3: IT Friendly Approach (Network as a Service)

출처: openstack.org

http://openstack.org


KYUNG HEE UNIVERSITY 12

Today’s SDI
TYPE #3: IT Friendly Approach (Network Abstraction)

출처: openstack.org

http://openstack.org
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우리는 뭘한거지?

OpenFlow Protocol을 제외하고 
네트워킹을 연구/개발하는 사람이 한게 뭔가?

Why SDI at Today ?
“미래를 위해서는 이제라도 제대로된 접근법이 필요하다”
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Back to the BASIC
“다시 처음으로 돌아가서, 과거를 토대로 미래를 준비해 보자”

SDN/NFV

네트워킹은 수단인가 목적인가?

현)네트워킹 기능의 가상화가 우리의 목표인가?
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Back to the BASIC
“한정된 분야를 가르키는 단어를 버리고 다시 처음으로 가보자”

Computing 
Storage 

Networking 
Orchestration
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Computing
Beyond Server-Virtualization: Job & Service Scheduling

OpenStack OpenStack OpenStack

docker

MESOS

docker MESOS

MESOSOpenStack docker

Case A Case B Case C Case D Case E Case F
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Computing
“모두가 서버 가상화를 원하지는 않는다”

OpenStack OpenStack OpenStack

docker

MESOS

docker MESOS

MESOSOpenStack docker

Case A Case B Case C Case D Case E Case F

http://www.theplatform.net/2015/08/13/will-openstack-kubernetes-or-mesos-control-future-clusters/
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Networking
L3 Rising: IP Routing in SDN & Datacenter-Networking

출처: http://www.projectcalico.org/learn/

http://www.projectcalico.org/learn/
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Networking
L3 Rising: IP Routing in SDN & Datacenter-Networking

Scalability, Performance and Simplicity

Connectivity through IP Routing

출처: http://www.projectcalico.org/learn/

http://www.projectcalico.org/learn/
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Networking
L3 Rising: IP Routing in SDN & Datacenter-Networking

L2 Approach L3 Approach
• Scale challenges above few hundred servers / thousands 

of  workloads. 
• Difficult to troubleshoot due to packet encapsulation. 
• On/off-ramp device (or virtual router hop) required to 

access non-virtualized devices. 
• Every node in the network is state-heavy (e.g. VLANs, 

tunnels). 
• Virtual NAT device required to connect a workload to a 

public “floating IP”. 
• High availability / load balancing across links requires 

additional LB function and/or app-specific logic. 
• Geographically distributed data centers require inter-DC 

tunnels. 
• CCNA or equivalent required to understand end-to-end 

networking

• Scale to millions of  workloads with minimal CPU and 
network overhead 

• What is happening is “obvious” – traceroute, ping, etc., 
work as expected; routing and ACL rules tell you 
everything you need to know 

• Path from workload to non-virtualized device is just a 
route 

• Physical fabric is state-light (standard IP forwarding only) 
• External connectivity is achieved by assigning a public IP 
• Equal Cost Multi-Path (ECMP) any Anycast just work, 

enabling scalable resilience and full utilization of  physical 
links 

• Traffic between data centers is natively L3 routed 
• Basic IP networking knowledge only required

출처: http://www.projectcalico.org/learn/   
       http://etherealmind.com/briefing-project-calico-bgp-driven-sdn-without-overlays/

http://www.projectcalico.org/learn/
http://etherealmind.com/briefing-project-calico-bgp-driven-sdn-without-overlays/
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Networking
Container Networking: Docker Container Network Model, libnetwork

출처: https://github.com/docker/libnetwork/blob/master/README.md 
       https://blog.docker.com/2015/04/docker-networking-takes-a-step-in-the-right-direction-2/

https://github.com/docker/libnetwork/blob/master/README.md
https://blog.docker.com/2015/04/docker-networking-takes-a-step-in-the-right-direction-2/
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Orchestration
Orchestrate WHAT?
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Storage
COMING: Open Source Storage, Software Defined Storage
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New OSI Layer
Datacenter Oriented View 

출처: https://coreos.com/blog/cluster-osi-model/

https://coreos.com/blog/cluster-osi-model/
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Keep the Frame !
“SDN/NFV가 중요한 것이 아니고, 우리가 사용할 기술의 Category가 중요”

Computing 
Storage 

Networking 
Orchestration



KYUNG HEE UNIVERSITY 26

SDI 목적
“SDI는 어떤 문제를 해결해야 할까?”

Telco IT

내가 가진 네트워크의 
제어 및 관리

내가 하고 싶은 서비스를 위한  
Computing 및 Storage 자원의 연결
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SDI 방향 정의
“SDI 도입은 어떤 방향으로 추진되어야 하는가?”

Telco IT

필요한 SDI 기술을 어떻게 빠르고  
안정적으로 도입할 수 있을까? 

어떻게 새로운 서비스를 만들어서  
수익을 창출 할 수 있을까?

어떻게 무선/이동 통신 네트워킹을 
내 맘대로 사용할 수 있을까? 

어떻게 단말을 제어하여 
새로운 서비스를 창출할 수 있을까?
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Wireless: Open Source Cellular
No New Thing … But Growing Up
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One More: Instant Networking
Dawning of New DIY SDI

‘Toll-Free Network’ 

‘Wiring-Free Networking’ 

‘Anti-Cloud (= Localized)’ 

‘Server-less Communication’
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What is Seeds ?

출처: https://coreos.com/blog/cluster-osi-model/

Raspberry Pi 

OpenWrt & Linux

https://coreos.com/blog/cluster-osi-model/
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What is Seeds ?

출처: https://coreos.com/blog/cluster-osi-model/

https://coreos.com/blog/cluster-osi-model/
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title
subtitle

출처: http://piratebox.cc/start
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title
subtitle

출처: http://radicalnetworks.org/about/index.html

http://radicalnetworks.org/about/index.html
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KYUNG HEE UNIVERSITY 38출처: http://www.open-mesh.org/projects/open-mesh/wiki

http://a
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subtitle

출처: https://tox.chat

https://tox.chat
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subtitle

출처: https://tox.chat

https://tox.chat
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What is Coming ?

INTEGRATION WITH 

OpenStack, 
Docker & Kubernetes, 

Mesos & ONOS.
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