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Network Virtualization Research in Japan
<>NV Research Lab (utokyo+NicT)

Objective: Understand “Advanced Network Virtualization” infra.
?

<>Corelab (utokyo+NicT) | 4
<>Enabling net-virt via only S/W on COTS x86 machines f
<>VNode (UTokyo+NICT+NTT+NEC+Hitachi+Fuijitsu)
<>Enabling net-virt via designing H/W based on production routers
<WiVi

<>Enabling wireless (wifi) network virtualization via COTS hardware
<>'A\ppl |Cat|0n5 VNode Presented at GENI GEC8 Plenary
<>In Network Processing (San Diego 2010/7)

<>Non-IP Protocols



CorelLab

(UTokyo & NICT)

Enabling net-virt via only S/W on COTS x86 machines



CorelLab

¢ Shares DNA with PlanetlLab (w/ more Net Virt Support)
¢ Creates slices across Japan (24+ nodes)

Overlaid on multiple backbone networks

¢ Extendingto Asian regions (plus part of U.S.)
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mam o Node Sliver: Programmable VM
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OpenFlow In A Slice

¢ Benefit

2 Allow a slice to experiment with OpenFlow networking
¢ Ingredients

=2 Slices created on Corelab

= VOFS: Virtual OpenFlow Switch within a sliver
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VNode Project

(Ry kD=2 {RBICEBTOIT O )

(UTokyo, NICT, NTT, NEC, Hitachi, Fujitsu)

12



D RB{E 2

—

Programmer Part
(IA Serverx4 +ATCAx2+0OpenFlow SWx2)

Fast-Path
Network Processor
Card

Redirector Part (AX6700+SMCx?2)

AX6708S

Service Module Card
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VNode Control Plane Demo
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Which features of VNode Infra that each slice demonstrates

)
Group NW Meta In Network App Specific | Adaptive Non-IP
Archiecture Architecture| Processing Network Computing | (E2E)
Resources | Architecture
UTokyo Packet Cache Slice 1 Packet Cache SlowPath
NICT FastPath %
NTT Flexcast Slice 2 Flexible
Multicast
Fujitsu Sensor Slice 3 Sensor Sensor
Specific Data Specific
Networking Processing Network
NEC Stream Slice 4 Stream SlowPath Non-IP
Computing Computing FastPath Ephemeral
Multicast
Hitachil | IP-Ethernet- Slice 5 IPEC IPEC
Chimera (L2/L3) (L2/L3)
(IPEC)
Hitachi2 | Data Sync for Slice 6 Data Sync
Distributed Network QoS
Data Center 16




Slice 1: Cache Oriented NW Architecture

Goal : Reduce redundant traffic in P2P and Cloud Streaming

« Utilize programmability and storage in VNode

« Confine P2P and YouTube Traffic to a slice and perform

packet caching b P

(or YouTube Server)

Cache &
Reconstruction

I Cache & Hash

/ a -
Traffic Volume Reduced! ]

P2P Peer
(or YouTube Client)




P2P Packet Caching

AGW Access Gateway Traffic
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CONA Demo

7
? pac
root®

IrAME RRE) RRY) BEE T900-28) WMD) ALTH
= v B 0 © |0 nttp://locathost :8080/mml/ Ny Y
MECMBA~Tv ¢ Getting Started [lLatest Headlines v "
6 http://locathos..mi 2ot cepkt S.php | 4 v

Traffic@rp-nh0 NICT_Slive_006

Thu, 03 Jun 2010 09:09:11 +0900

- Pkt Length (bytes)
1600

1,400

jocalhost SF-SEERLTUVET ..

L. oo s

v TR T T YTy -y

8371 7 Ss 2:00 ohclientd - IF METRIC=T08 -pt /var/run/éhclien
888 7 Ss 0:00 Jusr/sbin/sshd

%2 7 s 0:00 sshd: rootnotty

1048 7 S 13:48 . /flexcast splitter ~¢ ./flexcast _splitter. cont
184Y 7 Ss 2:00 sshd: root@pts/)

1896 pts/) Ss 0:00 -bash

8831 pte/1 S1 12:34 ./ro_cond

8855 pts Re 0:00 ps ax

rootONICT-S1ice -DOG-NSRS-SPOD: - /nicty/ingress? kill 88%)
rootOMICT-S1ice-B06-NSRS-SPRB:-/nict3/ingresss ramod hcache drv
[
ootONICT-STice-O6-N503-SPM: -/nicti/ingresss intmod heathe drv/heache dr
v.ko

root@NICT-SLice-R06-NS03-SPRD: ~/nicti/ingressd ./ro_comd > /dev/mwll {] “

Done Jro_comd > /dev/null

IrAME BRE BRY ERD ALTH

arning: the sha module is deprecated: use the hashlib mogule instead =
from sha isport sha

rootOUTR9: ~/kke/bt testd rm 4w dot

rootOUTRS: ~/kke/bt _test? brdomnloadcurses 4dm. dat. torrent

.dat

fusr/Uib/pythond. 6/dist-packages/BitTorrent /Storage.py:d: DeprecationV

arning: the sha module is deprecated; use theé hashlib msodule instead
from sha import sha

rootOUTRS: ~/hke/Bt _tests ro 4dm dat

rootOUTR9: < /kke/bt _testd brdownloadcurses 4Ba. dat.torrent

Jdat

fuse/Uin/python?. 6/dist-packages/BitTarrent/Starage.py:4: Deprecation®

arning: the sha module is deprecated; use the hashlib module Instead
from sha imsport sha

rootQUTES:~/kke/bt_tests ra 4bu. dat

rootQUTE9: - /kke/bt _testd bedomnloadcurses 4Ba.dat. torrent --saveas dda

4]

L= | StV | NAS

“saveas 4be

~saveas 4dm

root®@NICT-Slice-006-N502-SP00: ~/nict2/egress
27104E RRE BRY) KD ALTH)

=l

887 7 Ss 0:00 dhclientd <o IF _METRICAIMD -pf /var/run/ohclien ®
888 ? Ss 0:00 Jusr/sbin/ssha
952 ? Ss 0:09 sshd: root@notty
1048 7 S 14:34 /flexcast_splitter -c ./flexcast_splitter.cont
18269 ? Ss 0:00 sshd: rootlpts/t
18322 pts} Ss 0:02 -bash
18767 ? Ss 0:08 ssha: rootfpts/@
18820 pts/® Ss 0:08 -bash
18831 pts/® S 0:09 ssh root010.6.3.2
18869 pts/ s1 15:07 ./ro_comd
19944 pta Re 0:00 ps ax

root®MICT-51ice -D06-NSB2-SPOR: - /nictd/egresss kill 13869
rOOtONICT-SLice-206-NS02-SPOQ:-/nictl/egresst ramod hoache dry
[1]+ Done Jro_comad > /dev/mull

rOotOMICT -SUice - 006 -NSO2-SPRO:~/nict)/egresss insmod hcache drv/heache drv
ke
root@NICT-S1ice-0086-N502-5P9R: -/nict)/egresss ./ro comd » /devw/oull ﬂ ﬂ
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WiVi [wiivi]
Wi-Fi Network Virtualization Infrastructure



Vision: Network-Virtualization Infra. for diverse NWs

Slice 1 Slice 2 Slice N

Sensor
- : Cloud ID/Loc Content L Fut
roclz\le\e/;\;e, 'ng Access NW Oriented ?\glg\?vcy Kl\yvre
NW NW

Observation: Wireless access network virtualization extends our reach to a
proliferating number of end/edge devices (handsets, sensors, appliances, etc)

\@/'ces” accamgodate diverse'NWs
Handsets, PCs 2. \ n— Cloud

= [raing

Wireless Access Network Virtualization
A

Wwork Virtualization Infrastructure “

23




Goal of This Talk : Slicing Wi-Fi Access Point

Goal : Slicing Wi-Fi Access Point to extend our reach from wired slices to wireless ones

Handset
(Sli

Laptop
(Slice3)

&

Handset \‘~\

|| Wired Network Virtualization Infra. ||

/
U4
] (Slice3) ," * Corelab
aptop - R
(Slice2)
' * WiVi

|| Wi-Fi Network Virtualization Infra. || (Amphibia for EMC)
- . ibi




Prototypes
J—




WiVi [wiivi:]
Application of Programmability



Application : Cache-Enabled Wi-Fi APs

W
e -
YouTube Origin Server @‘ ‘< Original Content

Advertising Hash values of cache entries
via Beacon / Probe responses

@@ﬂ) / \ .:‘-:?Cached Content
3G .

3G/WiFi HarfdSet

X WiFi /
;J‘-:ﬁ ) / L
w Download cached WiFi

content via 802.11

—>Enable “content cache” and “beacon advertisement” in Slicel
to enable faster download than 3G connection 27
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Net-Virtualization Research Lab Contact:
nakao@iii.u-tokyo.ac.jp
info@nvlab.org
http://www.nvlab.org

\’ THE UNIVERSITYOF TOkyo MIC T & =

&
&S PLANETLAB Japan e

»
JGN2 An open platform for developing, deploying, and accessing planetary-scale services
Plus

FRDORY ;D —O{REB{EHEMTZJGN-XICTER U.
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