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OpenFlow&DHELY

! 20064E: Stanford Nick Mckeown&D¥T5&HET.
Future InternetAmliF7=HRE&H#HF% 7045 L (Clean
Slate Program) ®37:2 & HXE®ASTIIA.

o MBLOHAET—2DrhIC OpenFlow/SDNEIRODT—=
(OpenFlow, Ethane, NetFPGA) &),

| OpenFlow®sE—EI% : “ScaleLZL \UxA -Single
Point of Failure7z&k#a 1 ™
® Centralized control
® Flow switching

o x&. B3 IP switching (like Ipsilon) ®ScalabilitydRs
Bl DOULVTER.
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OpenFlowEDHEL #2

| OpenFlowDEEHIELNEWER -77O0—-FEH S

® Open Programmable Interface (Not CLI)

o O hA—7 EDOFRZYMNI—VHIE ) 7 ) T EEH

o AbA—Z LT 7V r—aadBLCE LB RYNT—V#]
HoL/NN—3

® Merchant SiliconZ;FHL7=-R&KNBEHE (wire-rate
performance&Flexibility®DMiiz)

e =>ZhSNEFHS0penFlowdD P EEZ KR

@ =>Scalability/Single Point of Failurez €3I TR TE
HHNEHML. Ltz EN.

! 20074F: Stanford X% Clean Slate Program

® OpenFlow/SDN#ZEIc;E B &A% —b. OpenFlow{t#&iRst. b
4TIV -REE (W/ N5, F+)7)
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OpenFlowEDHEL #3

| 2008%F: Stanford X% Clean Slate Laboratory;® &hF%s
® OpenFlow ConsortiumTad OpenFlow spec (v0.8.9, v1.0),
Trial;& &) Stanford University
® http:/ /www.openflow.org CLEAN SLATE
* MREFIRE & BEIS

@ Stanford/GeorgiaTech/Rutgers/BBN/Internet2 /GENI@QUSA,
OFELIA@QEurope, JGN-X@NICTE X RTORIH Trial €€

® => INSDTrial&BL T, SESFLRYMNTI—I7D1—-AR5—A
(oL T, FEICOpenFlowlc kW92 &% EEE,
® => Centralized / Flow Switching&\L\ S REIM L EEZIBA 7=
2YMI—2DProgrammabilitye L D /85 4 1 L& Rk,
12009-2011%:
® ProgrammableFlow B A mARE&IESROIEHA{L@2011.3
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http://www.openflow.org/�
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OpenFlow  OpenFlow OpenFlow
Controller A Controller B Controller C

Trialffl: itk OpenFlow Campus Trial @ GENI #2
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RMERiEoHxBaE#H:E S #1 (Data plane)

OpenFlow TRILL/SPB MPLS
/SDN =F-1e] g e

Data Switching  Flow Switch(L1-L4) L2 tunneling Label Switch
plane FlowEI{E Reactive/ Topology-Driven
Proactive (Proactive)
Fabricklfl OpenFlow Fabric L2 Fabric (L2
(Nto 1{R%*8 (multi path, waypoint, multi-path)
{t) maintenance routing)
Slicing(1to L1- L4 sliced network L2 overlay MPLS VPN (L2,
N{R*84L) L3)
OAM SEME (Ether MPLS-OAM

OAM/MPLS OAME)

Protection S{#ME (OAMEH) --- ITU-T Protection
Switching Switching

-- MPLS Multicast

Multicast Optimized multicast
(any fashion)
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BMERifEOHEBSEHESR #2 (Control plane)

OpenFlow TRILL/SPB MPLS
/SDN Fabric

Control ControlEIfE Logically Distributed Distributed
plane centralized
Program i/f Programmable CLI CLI
(Northboun interface (CLI,
d API) RestAPI, C, C++,

Python, Java, Ruby)
Topology Topology Discovery TRILL/SPBAN—AX OSPF, BGP AN—

Discovery A
Traffic Logically centralized Distributed TE &
Engineering path computation & optimization
optimizatoin
Traffic Flow-based MIB
monitoring  accounting(byte/pack
et#)
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OpenFlow/SDN®Openftick 3L SNER

| OpenFlow/SDNIz &y h7—2 85t ERA(EETH#E). Y—EX%
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9) => XYM I—I7BRDITILDOENE,
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Ay b Y AsIC

19802 ¢ UNIX/Linux
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