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Virtual Networking in the Grid

* Unified layer 3 (IP) network for all machines

e Cross-site communication without a middleware
broker
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IPOP Architecture

| PoP |

» Structured P2P Network
Overlay R

* Provides tunneling a nd ] =
direct shortcuts

* NAT Traversal (STUNY
e Distributed data store
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Unique Features of IPOP

» WWe provide the infrastructure for you!

e How to connect:

- Specify a network to join

- Start IPOP and you are dynamically given an
address in that network

- You can find all resources by having a central
manager or using multicast

* |POP takes care of configuring routes, address
allocation, and DNS for you!

e Support for individual workstations and clusters
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Setup in a Workstation

*» Each machine has IPOP running locally
» Machine has IPOP and “Internet” connectivity
* Low latency

TAP Device
Eth=A:B:C:D:E:1

I IP=10.1.1.3 l



Setup in a Cluster

» Single IPOP instance for g
entire cluster *

* Machines have
connectivity over IPOP
* May have “Internet”

connectlwty if there is an I
“Internet” router " Intormet

IP=10.1.1.3
Eth=A:B:C:D:E:1

» Limited to no resource configuration
» Reduced virtualization overhead
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B oriduser@C240195038: fhome  griduser M=

o iduserBC2401950238: “F A=bindifoonfig
gthi Link encapi:Ethernet Huaddr 08:00:27:B4:FF:B4
inet addr:10,0,2.15 Boast:l0,0,2,.2050 Mask:285,200,206,0
UF BREOADCAST EUWNIMNG MULTICAST  MTU21S00 Metric:l
F¥ packetz:d986 errorz:( dropped:0 overrunzi0 frame:l
T packetz:B462 errorz:l dropped:d overrunsi0 carrier:
collizions:0 txgueuslen:l000
R bytes:12B0249 (1,2 MiB) TH bytes:1007314 (934,2 KiB)
Interrupt:ll Baze addressiOxcOZ0

1o Link encapilocal Loopback

[ inet addr:127,0,0,1 Hask:206,0,0,0
UF LOOPEACK RUMMING HMTU:1B43E8 HMetric:d
B packetz:185 errorz:0 dropped:l overrunz:l frameio
T packetz:185 errorzi0 dropped:l overrunz:l carrierio
collizionsi0 txgueuelen:d
R¥ bytes:23496 (22,9 kiB) TH bytes:23496 (22,9 KiB)

tapipop  Link encap:Ethernet  Hiladde O0:FF:09:02:21:76
inet addr:242,240,135,38 Brast:Zd42,200, 255,200 Maski200,0,0,0
UF BROADCAST EUMWING MULTICAST MTU21200 Hetric:l
R packetz:512 errorzi0 dropped:l overrunzid frameio
Th packets:486 errors:l dropped:l overruns:) careier:0
collisionsi0 txgueuslen:hi)
R bytes:4002E3 (395,7 KiB) T# bytes:bolb? (48,9 KiB)

ericuser@C2400 95038 “% hoztname -f
C240190028, ipop
griduser@C240195038; % |

'+ Gt
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UF

=lot1RC1E5000234, 1
£l ot 2RC1IE5000234 , §
slot1BCIAS025227, 1
=lot2RC185025227, 1
C186033058, ipop

£lot1RC1BE185058, i
=lot2RC1EE185053,
=lot1RC191158136, i
£lot2RC131158156,
£lot1RC1AE080211,
=lot2RC193080211, 1
C134165156, ipop

£lot1RC1A5036083, i
=10t 2RC1A503E033, i
=lot1RC20E214018, 1
5lot2BC206214018,
£lot1RC211145230, 1
=lot2RC211145230, 1
slobIBCEEA07E125,
5lob2BC22E073125,
slotlRC224255233, 1
=lot2RC224255233, 1
£lobIRCZ2R0Z2107, i
5lob2BCZ2R022107,
=lot1RC232105165, 1
=lot2RC232105165, 1
slot1RCEE5052143,
slot2BC235052143,
=lot1RC2ZR252250, 1
£l ot 2BCEE5252250, 1
C2401350358, ipop

=lot1RC245091047, i
=lot2RC245091047 ., 1
£l ot 1RC254063065, i
5ot 2RC254063065, i

LIMNUE
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B oriduser@C240195038: fhome/ griduser

THTEL
IMTEL
THTEL
THTEL
IMTEL
IMTEL
THTEL
THTEL
IMTEL
IMTEL
THTEL
IMTEL
IMTEL
THTEL
THTEL
IMTEL
IMTEL
THTEL
IMTEL
IMTEL
THTEL
THTEL
IMTEL
IMTEL
THTEL
THTEL
IMTEL
THTEL
THTEL
IMTEL
IMTEL
THTEL
THTEL
IMTEL
IMTEL

Unclaimed
Uhzlaimed
Urhzlaimed
Unclaimed
Unzlaimed
Uhzlaimed
Uhclaimed
Unclaimed
Uhzlaimed
Uhzlaimed
Unclaimed
Unzlaimed
Uhzlaimed
Uhzlaimed
Unclaimed
Uhzlaimed
Uhzlaimed
Unclaimed
Unzlaimed
Uhzlaimed
Unzlaimed
Unclaimed
Unzlaimed
Uhzlaimed
Unclaimed
Unclaimed
Uhzlaimed
Urhzlaimed
Unclaimed
Unzlaimed
Quner

Uhclaimed
Unclaimed
Uhzlaimed
Uhzlaimed

Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle
Idle

0,000
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0, 000
0,000
RN
0, D00
0,000
0,000
0, D00
0, D00
0,000
RN
0, D00
0, 000
0,000
0, D00
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0, 000
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0,000
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0, D00
0,000
0,000
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0, 000
0,000
0, 000
0,220
0,000
0,000
0, D00
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1435
1485

G20

B20
2971
1485
1425
1775

1435
1775
1775

0+03:15:00
17+11:44:48
0+003 5505
1+08:41:03
0+00 3 5o 04
0+00 350304
B+0B8140:33
0+02:15:00
0+18307:039
17+11:10:58
O+00 10205
O+03: 20100
0+033 40304
3413327103
0+14 130102
0+021 45306
0+17106331
O+02: 20206
O+003 50204
3+08137105
0+023 20304
0+18:08:52
O+00 3 25204
I+ 37136
O+02 3 30204
0+14:30:0
0+003 45304
+16351:09
4+08:01:42
0+003 45200
0+003 05312
0+02: 00304
3+09:59:04
O+00 3 40307
0+163 07310

Total Owrner Claimed Unclaimed Matched Preempting Backfill

IMTELALIMUE 138

Total 136
oriduser@C240195038: 5 ||
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B oriduser@C240195038: [home/ griduser _ |5 %]

griduserBC2401 99038 “F ping C174163130

FING C174169130, ipop (242,174,169,130) 56(84) bytes of data,
butes from C1741E9130,ipop (242,174,169,130): icmp_seq=2 ttl=F4 time=081 ms
butes from C1741E9130,ipop (242,174,169,130): icmp_seq=3 ttl1=E4 time=439 ms
bytes From C174169130,ipop (242,174,169,1300: icmp_seq=4 ttl=E4 time=433 n=
buytes From C1741E9130, ipop (242,174,169,1300: icmp_seq=8 ttl=Gd time=5831 m=
butes from C1741E9130,ipop (242,174,169,130): icmp_seq=E ttl=F4 time=029 ms
bytes From C1741E9130,ipop (242,174,169,130): icmp_seq=7 ttl=Fd4 time=422 ms
bytes From C174169130,ipop (242,174,169,1300: icmp_seq=3 ttl=E4 time=S05 ns
butes from C1741E9130,ipop (242,174,169,130): icmp_seq=39 ttl=F4 time=048 ms
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=10 ttl=E4 time=425 m=
bytes From C174169130,ipop (242,174,169,1307: icmp_seq=11 ttl1=F4 time=4739 ms
bytes from C174163130,ipop (242,174,169,13200: icmp_seq=12 ttl=F4 time=554 m=
butes from C1741E9130,ipop (242,174,169,130): icmp_seq=132 ttl=F4 time=47.0
bytes From C1741B9130,ipop (242,174,189,130): icmp_seq=14 ttl1=54 time=29.3
bytes From C1741B9130,ipop (242,174,189,1300: icmp_seq=15 ttl=F4 time=37.9
bytes from C174169130,ipop (242,174,169,130): icmp_seq=1E ttl1=E4 time=34.Z2
butes from C1741E9130,ipop (242,174,169,130): icmp_seq=17 ttl=F4 time=39.7
bytes From C1741B9130,ipop (242,174,189,1300: icmp_seq=18 ttl=F4 time=00,5

-—- C174169130, ipop ping statiztics -—

13 packets transmitted, 17 received, 5% packet lozs. time 17215ms
rtt mindawgsmaxsmdey = 34, 278/338, 699081, 804,224,589 ms
oriduser@C240195038: *% |

=lot2RCIE0ZZ1102, 1 LINHUX IMTEL Unclaimed Idle o000 885 OH0LiE0:06
=lot1RC174093230, 1 LINUX INTEL Unclaimed Idle 0,000 1485 0+0E:45:04
g | [510t2RC174035235, 1 LINLX INTEL Unclaimed Idle 0,000 1485 3+13:;34:55
Foo =lot1RCI74126132, 1 LINUX IMTEL Unclaimed Idle 0000 1485 14+00513:23
' =lot2RC174126132, 1 LINUX INTEL Unclaimed Idle 0,000 1485 0+00305505
=1ot1RC174165130,1 LINUX INTEL Unclaimed Idle 0,000 1775 0+15311557
g | [lot2RC174163120, 1 LINLX IMTEL Unclaimed Idle 0020 1775 0+013E5:05
- =lot1RCITEIEZ202, 1 LINUX IMTEL Unclaimed Idle 0000 1485 O+02305:04
[ =lot2RC17ALIEZ202, 1 LINUX INTEL Unclaimed Idle 0,000 1485 12+14:01526
=1ot1RC183190201, 1 LINUX INTEL Unclaimed Idle 0,000 1485 0+0E:05:05
19-0) =lot2RC183150201, 1 LINUX IMTEL Unclaimed Idle 0000 1485 17+13307 142

hor d'-?h'ﬂ"::.‘-1l % I ’T » _.__!‘ErlriduSEI'[ii_ : . _-j'griduser@(]ﬂd;ﬂ___ wn 10:37:35 &
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Documentation

i ]

Below is a sample DHCPServerConfig in XML format:

Ipop requires an lpopConfig =ml file in addition to the NodeConfig xml

P file. Below is a sample config followed by a description of the fields.

HFHE#
HiHH#
HiHH#

HiHHH
HibE
Hib
Hib
Hib
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http://www.grid-appliance.org/documentation/BasicNodeHowTo.html
http://www.grid-appliance.org/documentation/BasicNodeHowTo.html
http://www.grid-appliance.org/documentation/IpopNodeReadme.html
http://www.grid-appliance.org/documentation/IpopNodeReadme.html

Host 940
. IPOP Workstation 205

IPOP Router 220




Conclusions

* Coming up next:
— Security is available working on improving deployment
- Automated tools for creating network configurations
- Working on support for more operating systems

* Going on now:

- Used in real systems:
e PlanetLab - 500 boot strap nodes
* Archer — 250 active Grid Appliances

- http://www.grid-appliance.org

- http://www.ipop-project.org

- Completely free and Open Source (GPLv2)
- Product of ACIS P2P Team

e Questions?
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