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PlanetLab (1/2)

® PlanetLab (PL)2| O|d}
a 3 7|8 A3 AZS HAEH|E: "PlanetLab is a global research network that supports the
development of new network services”
= J7|ZO| B2 AFS0| AlZ8|0|H, o 220|H, 82 A~ 22| HAEH E0| 7|8t510f 4F0| O|F

o > =2% F 29| Planetlab HAEH|E % SEUCZMN, 2ol SHHM ol 7|Ee A7t 4
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a Planetlab =E-& Al 2CH O| At X|2lato 2 M PlanetLab H|AEH|E0| &S = QA

(Non-profit 7| 2t9| AL)
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m 1=X: PLC (DB server + API server + Boot server +
Web server)
+ PlanetLlab = E & + PlanetLab A2 X}
a oy g
+~ PI (Principal Investigator): Slice / A / = E 2| e
+Technical Contact: & K& Ql - E 22|, 22X sf& St (:pache. mo::_pymon:
= User: PI, Technical Contact®| =&& B+o}
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PlanetLab (2/2)

® PlanetLab®| 7}Ats}
a HFE 7hdet
= 2| 5A VServerE A28
+="fair share” of the node’s available CPU & temporary
share increases (via Sirius)
s HEAZ 7tz
= 2|5 A Netflier A|AHIS 28235= VNETE 14
+~Slice?} I{Zl 2| bound %! connection tracking= Sdi
IfZl 50| 8 GSt= sliced| M T&/4 5| =5 OtC}.
+~ "fair share” access to outgoing network bandwidth

® PlanetLab2| X|2FA
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Private PlanetLab

w QITARI RHAIRRO| BA S Q8| H st PLC (MyPLO)O| 7|gH50] T2 El
PlanetLab EH|AEH I E
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B E s

Intel’s Wireless PlanetLab — PlanetLab for wireless research (France)

Corelab — PlanetLab-based more flexible environment supporting enhanced
resource virtualization

EverLab — Private PlanetLab for HPC and Networking researchers (EU & Israel)

VINI — PlanetLab for layer 3 researches, enhanced computing/networking
virtualization

PPK (Private Planab Korea)

Current:

= 10 sites, 52 servers
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VINI (VIrtual Network Infrastructure) — PL-VINI (1/3)

®  VINI (PL-VINI)O| bf-A
a AlSZO0|M =2tFo| HECQI “control” + real testbed2| 22l “realism”
w New techniques to support improved virtualization

& VINI (PL-VIND Q| Z}At3}
a ZHALE JtADL Improved CPU isolation
= VINI= PlanetLab?| “"CPU reservation”2} “Linux real-time priorities
isolationS X|-& L}

"

S &850l EL} ehdEl CPU

u U EQZ 7tASE Virtual network devices

* ZF user-space(] 7t&o| HEQ A C|HIO|AE MMSE7| |8l UML (User-Mode Linux)E AR
* 2|5~ TUN/TAP E20|HS 4 5310], 22 S80| T4 o] A0M IS &/44 =2 8}
L.
Simulators
E Emulab PlanetLab—VINI
£ WAIL
% X-bone
;; PlanetLab
6:’ WAN measurement
% L Realism of network conditions
) ,
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Andly Bavier, et. al, “In VINI Veritas: Realistic and controlled network experimentation,” in Proc. of SIGCOMM 2006.



VINI (VIrtual Network Infrastructure) — PL-VINI (2/3)

®m  VINI (PL-VIND)Q| 0|3}

-r-"_‘

A
a 29

+"a virtual network infrastructure that allows network researchers to evaluate their protocols
and services in a realistic environment that also provides a high degree of control over

network conditions”

s XH 7s
= A% Yo|o| HERR EEZXE dd 7t
— Virtual network devices in UML
— UDP tunnels and encapsulation in Click

- MNE EZ2X| MOAQ T2l HES Y
Z9g, 2128 7|5 X|g

— Separate instance of Click/XORP on each virtual node
—  Click for forwarding (data plane)
—  XORP for routing (control plane)
= Realistic condition =& 2|} external
real end hostsOj| C{st A4 X| &
— End-host connection to an OpenVPN server
— NAT in Click on egress
02 22l A T X2
— Virtual servers and network isolation in PlanetLab
— Extensions for CPU reservations and priorities
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Packets
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Andly Bavier, et. al, “In VINI Veritas: Realistic and controlled network experimentation,” in Proc. of SIGCOMM 2006.




VINI (Virtual Network Infrastructure) — PL-VINI (3/3)

®  VINI (PL-VINI)Q| 0|3}

1 “arbitrary network topologies on a shared physical infrastructure” + “carrying real
traffic” + “controlling network events”
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VINI (VIrtual Network Infrastructure) - Trellis (1/2)

m  "Allows each virtual network to define its own topology, control protocols,
and forwarding tables, which lowers the barrier for deploying custom
service on an isolated, reconfigurable, and programmable network”

® Design goals: Speed / Isolation / Flexibility / Scalability / Low Cost

®  TrellisQ| H}A:
@ PL-VINIO| HIEQIA 7Iist M52 SHMA|7|= st EIEHO 2 x-||o|-5l

o e
==VINIO| A Q| mZ] E T2 user spacelf|A]l O|FO{X 7| I§20 £E2 &S LHX| £}
UL Trellisof| A= T2l 2| H 0| kernel space0j| A OITOMIE% HOeEMN H5 4

S 0|2 At ALt

m  Trellis@| 743}
s AFEY 7t
+=P-VINIQ} £
1 HERZ 7t
+7 Kernel space0f| Q| IfZl LT = X|R&lISH7| 2[5l NetNSE AtE
= User-space2| 2890 2 310{2 kernelo| FIBE X7 +He 4 YL 2 8192
7

- 150 Jh4 HER A XS fd ME22 HE23 7[=¢l EGREE GREO| 7|50 7
HIStH
NE S = O
I“I «~Point-to-point A 2| 45 &ehg Ui shortbridgeS 7H' | )
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Sapan Bhatia, et al, “Trellis: A platform for building flexible, fast virtual networks on commodity hardware ” in Proc. of ACM ROADS 2008.



VINI (VIrtual Network Infrastructure) - Trellis (2/2)

® Trellise| 4 E
m EGRE

+\/irtual linke| 2 &% 0| H=
encapsulation, multlplexmg% 28 HA1
GREE #2830 ME2 HEY 2=
EGRES &

A3 7Hd =

@ Terminate tunnels in the “root
context”

#~ Root contextO| Al virtual linkE =
AMNZ22M EgfH XN OoE EC} 80
St = SFRACE

2 =A EFT Ko REOl tcE AR

@ Bridging
== Point-to-multipointE I = 2l=

A 0| M K| E|= software bridging At
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VServer

commodity PC
virtual host \

application

virtual
interface

virtual

: |interface| 1 |[i )
v
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tunnel tunnel tunnel
interface interface interface

Ethernet Tunnel

virtual link

Overview of Trellis

NetNS

container

Ethernet Tunnel
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Ak/h/ro Nakao, et al, “Corelab: An emerging network testbed empolying hosted virtual machine monitor,” in Proc of ACM ROADS 2008.
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Private VINI A X| 8l A= /7

0o

®  Private VINL: MyVINI

@ "A standalone software distribution that allows researchers and application developers to
deploy their own virtual network hosting platforms”

a  Planetlab (PLC)2| private H{ 7 0| Private PlanetLab (MyPLC)Ql ZdX &, MyVINI= VINIC|
private M S = O|sfjet = QULCH

s (Private PlanetlabX|2l) G170| LR3I 7|52 Qojz I}t & O, (VINI K ) Lst=
olel MESIS HAE P & 2

% 0f) MyVINI @ GIST

MyVINI Node

-ppl2.nm.gist.ac.kr
Dell Precision T3400

MyVINI Node
- ppll.nm.gist.ac.kr =
DellOptiplex Gx280 [i=

MyVINI Node

- ppl4.nm.gist.ac.kr
Dell Precision T3400

MyVINI Central
- vs.nm.gist.ac.kr
Dell Precision 340

SR
p £
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Sapan Bhatia, et al, “Trellis: A platform for building flexible, fast virtual networks on commodity hardware ” in Proc. of ACM ROADS 2008.




Private VINI A X| 8l A= 2/7)

® MyVINI (Trellis) 2 X]|
s X HH
+\/INI Trellis vO0.1 kernel (2.6.22.14-vs2.3.0.32.trellis)

a AX|3t Trellis Known issues
« [P HE|F|AE X|@ ot
+ XORP X| & ©ot=l
#~ Shortbridge CH&l 2|5 A bridge X| &

s 2X| Ofr

# MyVINI installation guide

— http://svn.planet-lab.org/wiki/MyVinilnstallGuide
#New MyPLC user guide

— http://svn.planet-lab.org/wiki/MyPLCUserGuide
+#+~Vserver installation on Centos5

— http://svn.planet-lab.org/wiki/VserverCentos
#+Centos5 installation

— http://wiki.linux-vserver.org/Installation_on_CentOS
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Private VINI A X| 8l A= 3/7)

®  MyVINI & X| 2= A
s CentOS (Host OS) A X| -> Fedora 8 (Guest OS) AX| -> MyPLC &X| -> Trellis A X|
®  MyVINI A X| 9l Q09| Atk

s CentOS AX|
~ M22 2EO0|0X| 4% = TAIZ & I 22 £E O|0|X| MEY

s Fedora 8 AX|
*~Host {AMOf| httpd server?7t &2f6t10 0| 0F &t
- MAX| Al 2Z web server0f ™3

2
[k
0
rot
0
m
4>
r=
oo

s MyPLC EX] = &
#7 Host A1 9| httpd server®| S2F2 S X|A|7{0f &
—  Guest {0 A httpd serverZt T2t OF St =0| Host2t Guest A 0| Al SAtSE= httpd server 79| &
=0| 0| MyPLC A&l A| ‘web server'?t ‘crond 7t A | X| QS

m  Trellis O|O|X| WA
#7http://www.vini-veritas.net/boot/bootstrapfs-planetlab-i386.tar.bz2 Of| A trellis O|0|X|E Ct2E2 =
Off MyPLC7} A X| &l Guest T 419| /var/www/html/boot/bootstrapfs-planetlab-i386.tar.bz2 ot
KB,

m VINI = E AX]
= PlanetLab = E MX|o} 5«

3—‘;‘
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Private VINI A X| 8l A= @4/7)

® MyVINI EEZX| MM K}
m ]# make configs
= VINl tE52 d&E 278 oto| dd &t
@ ]# make sync
- MAE MY THUO0| VINI = E2 M EICE
@ ]# make install
« L QS Il 7| X| =0| 2t VINI =E 0 AX|=IC}.
@ ]# make topo
= 27 ntof 7|£510] 7t HERAE gt
u® ]# make test
=~ d8E 7ty HESRRS AZHS ping2 2 HAESH,
@ ]# make start
= 7tg HESR oM 22T 2ZEQ O (0, Quagga)S SAHAIZICH
@ ]# make stop
= SA50 Qe 2t Y 2T EQI0E SX|AIZICL
@ ]# make teardown

« A 7Hd HEX/IE SlAUCt

LRE T

IIII ,
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Private VINI AX| 8! A= (5/7)

®  "make configs”
1 2HAEl O

= Makefile MyVINI Node
-ppl2.nm.gist.ac.kr

- 273 o ddA ArEE FH| 0t =5 X[Fott
— CONFIG= $(BASE_DIR)/config/vini.rb
+\/ini.rb o}

—  ###Slices
$iias = Slice.new('nml_2") //slice name
$iias.set_environment('Trellis")
$iias.set_key(110); //erge key

###Nodes ' = .gistackr

$ppll = Node.new('ppll.nm.gist.ac.kr', $iias, 'ppll’)
$ppl2 = Node.new('ppl2.nm.gist.ac.kr’, $iias, 'ppl2")

MyVINI Central
- vs.nm.gist.ac kr

###Links
$11 = Link.new($ppll, $ppl2)

###Additional node configurations E@ ﬂl’l‘ﬁ
$ppll.hostinfo("210.125.84.14") | Al
$ppl2.hostinfo("210.125.84.13") |

-0 MY
- Vini DI E2|0 YA Y K

a

| il | DEPT. OF INFO. & ComMm,, GIST I NETmEBiﬁ
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Private VINI AX| 8l A= (6/7)

®  “make topo”
a 2 I “setup-links”
1 7tsoh of 2] HA|X|
= "audit_log_user_command(): Connection refused”
- o2 HAIX|E Ed5tL BE 0= Mz 5%
— Fedora 8| A2t HHMS= 2 X £ sudo useret Ha0| RS
== "/vsys/setup-nat: line 14: echo: write error: File exists”
— Named pipe & 0f| 2
- O8] HAIX|= 2oL Y= &%

1 7tsot of g
#+="SIOCADDRT: File exists”
— "make topo” T A| MME|= ‘setup-links'= NAT interfaceE 2t43tA|7| 10 0|QF &+
&l routing tableg /g?gaq
- O] mj 2tek 7| =0 5 Ygt O|F2 2 routing table0f A7H0| &[0 QJUCHH f|2F 22 0
S} S5 (1, moke iopo BHE ofzt o 4A B2 B3
- =X dfZ: routing tabled] ST LfE0| g2 R0 AAME|=E "setup-links"mt 7.

== VINI ' E 9| /etc/vini/egre-keys.txt £t 0f 2
- TOF ?o| ThO| ALER egre key 40| GIEHEH 7 HIERIR QBT O|A H80] O|F
OfX|X| E=Et
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Private VINI AX| 8! A= (7/7)

¥ “make topo”

AlS
Ll A

ppll ~14§
IP routi

If
alllifn
allnifo
ethi
natlln
natlln
ethd
natx110

il NETMEDIA
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Private VINI 2 49l 2%k (1/3)

m =8 dtot o - Dynamic IPS (Informed Peer Selection)
@ Informed Peer Selection

= P2P ALZ X7} ISPI} M BHe LIEYT RO 7|£510] SAIT A
OZ M, ISPO| 28 H|ES AZUA|7|10 P2P AFE X} =

@ Dynamic IPS
*7 IPSO|| 7|40 MEHE| Ab

AR E JOet Sdlols SO HERR o Heto| tSot
P2P AEAS| Z2 S EE0LY| floll P2P ALEAt 7Ho| Sl 825 #HES= T’

CNETMEDIA
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Private VINI &

oo

N =ZHEF (2/3)

F
f &£
% e
G
2 T 3
S| B

MyVINI H|AEH E

RN
*+VINIE 283 HEQZ O[HE 2 (VINI X| &)

= O
+ VINIO A 7t 239 HERIA &&= 2EHE = U= 7ls F7h

0f) S3(Scalable Sensing Service): E2E latency, E2E available bandwidth, loss rate ...
- Z9T Ho|2S SO MY

A O]l 7|i 7<7|.
o = T AN o T
— 0 “route add/delete ~~" BHZ Sot 228 HO|= HE
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Private VINI & 8l ZtxF (373

¥ CREO| HAEHE 25
" =H
= "revisitation” 7|E MES E8| M2 £90| LEZ 129 HAEHEE 1=
=+~ revisitation: allows a physical in the underlying infrastructure to host multiple
virtual nodes of a single virtual network

Virtualized
MyVINI Nodes

Virtualization
&
revisitation

Physical MyVINI Nodes

s 97 AR
wItN SAES 7SS Jhat 230 YEYD M (O, XIMAIZ, TR ML)
=S L EO|M KRS Ttat SAE 7ho| M5 £2| (isolation) 2O

?233‘3,

i | ]
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N.M. Mosharaf Kabir Chowdhury and Raouf Boutaba, “A survey of network virtualzation,” Technical Report CS-2008-25, 2008.
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