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S0 What's the Big Deal

» Support connectivity across the Internet, in
constrained locations, and with clouds

« Simplify packaging
« Minimize Condor configuration
» Reduce downtime

 Let's try to make this easy ....
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ussion Goals

verview

ondor Components

he User Experience (Time allowing)




ayvel Overview

Overlay
« Job scheduling via Condor

« Customization through Debian |
and Stacked File system |
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Everything But Virtual Networking

 Virtual Machines (VMs)

— Support for VMware, VirtualBox, KVM, and Xen
- Homogenous environment on heterogenous resources

« Configuration
- Provided by Virtual floppy, 25 KB download
- P2P overlay info
- Users identification certificates
- Condor machine type
« Customization
- Based upon Debian 4.0, access to apt repositories
- Stacked file systems allow users to modify image and
share only the changes
« Condor .... :-)
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Configurable Components

 Daemons to start
— Worker — execution only - startd

— Client - submission and execution — startd and
schedd

- Master / Server — negotiator and collector
« Which Master / Server to connect or flock to
» User / Group Resource ownership and preemption
« Client can share files via autofs enabled NFS
« Monitoring and binding to a dynamic |IP address
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More Opportunities

e Support for VM Universe
 Distributed data storage

» Web portal front-end

« Self-policing security system
 Self-sustaining condor cluster

» Portable (decentralized) Condor System
Configurer

« Configurable through Social Networks and User
Portals
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Virtual Networking

» Unified layer 3 (IP) network for all machines

e Cross-site communication without a middleware
broker

University 1
128.255.234.234

irtual Network Nodes
10.250.6.92
10.250.88.45

10.250.99.21
Virtual Network

Nodes 10.250.5.6
10.250.88.34
10.250.99.22
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IPOP

Open Source

NAT Traversal (STUN) =

| P10119 )

Transparent Subnet Gateway

DHT

Structured P2P Network
Overlay

Provides tunneling and direct™
shortcuts

Distributed data store (DHT)

-

= P2P-BEEF |I4

)

Multiple Virtual Networks Per (8

Overlay

forma ACLS

ACIS:10.1.1.2 (I 4

b .
| IPOP

NS:ACIS

| IP:10.1.13 )

DHT

-.1
S UFL:10.1.1.9
' | = P2P:FEEF |



P2P Overlay

undred well distributed nodes

« Assist in bootstraping and NAT traversal

* Runs on top of
Planetlab
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VN Interfaces

» Each machine has VN Interface running locally
 Machine has VN and “Internet” connectivity

IPOP

~ TAP Device
Eth=A:B:C:D:E:1
IP=10.1.1.3 .

< TAP Device ™
Eth=A:B:C:D:E:0
. IP=10.1.1.2




VN Routers

» Single VN instance

(Router) for entire cluster L{J‘ﬁ

IP=10.1.1.2

» Limtedtonoresource Sl @&
configuration [ -\]
= |

 |solated VN overhead l

¢ Internet

» May have “Internet”
connectivity if there is an
“Internet” router

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

Jeo -
http://www.youtube

and obtain IP Addresses
— Condor access
— Direct connectivity (i.e. low ping overheads)
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http://www.youtube.com/watch?v=1XDvITdayhs

B criduser@C240195038: [home/ griduser

oricuserPC240 99038 7% Ashindifoonfig

gthil Link encapiEthernet Hiladdr 03:00:27 B4 :FF:B4
inet addr:10,0,2,15% Boast:10,0,2,255 Hazk:2Gh,200,250,0
UP BROADCAST RUMMWIMG MULTICAST MTU:1B00 HMetric:l
F¥ packetz:4936 errorz:Q dropped: overrunz:d frame:o
T# packet=ih462 errors:0 dropped:l overrunsil carrier:l
collizions:0 txgueuslen: 1000
R¥ butes:1260249 (1.2 MiB) TH bytes:1007914 (934.2 KiR)
Interrupt:ll Base addressiOuxclZo

¥u] Link encaptlLocal Loopback

[ inet addr:127,0,0,1 HMaski20h,0,0,0

P LOOPBACE RUMMING MTU:1E436 Metric:l

BH packetz:185 errorz:( dropped:( overtunszil frame il
T# packet=:185 errors:] dropped:( overtunsil cartier:l
collizionz:0 txqueuelen:d

R bytes:23496 (22,9 KiB) TX butes:23496 (22,9 KiB)

tapipop  Link encapiEthernet  Hiladdr O0:FF:09:DZ:21:76
inet addr:242,240,195,28 Boasti242,200,200,255 Maski2bb,0,0,0
JP BROADCAST RUMNIMG HULTICAST HMTU:1200 Hetric:l
B¥ packet=:512 errors:] dropped:( overtunsil frame il
T¥ packetz:486 errors:0) dropped:0 overruns:il carrier:l

collizion=:0 txgueuelen:bon
R¥ bytes:d0B269 (395,7 KiB) TH bytes:50157 (48,9 KiB)

or-iduser@C240195038: 7% hostname —-f
C240195038, ipop
oriduser@C240195038: 5 |

& griduser@C240... = griduser@C240185...

UF rorms ACIS
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51ot1RCIBLOO0ZE4 1 LINUX
51ot2RC1BLO00ZE4 1 LINUX
=10t 1RCIBLOZ5227, i LINUX
=10t 2RC1BO025227, 1 LINUX
C186038058, ipop LIMUX
=lot1RCIBE1ES058, 1 LINUX
=lot2RC186185058, 1 LINUX
=lot1RC191158156,1 LINUX
=lot2RC191158136,1 LINUX
slotlRC1ISE080211,1 LINUX
5lot2RC193080211,1 LINUX
C134165156, ipop L IMUX
=10t 1RC19G03E083, 1 LINUX
=10t 2RC190036083, 1 LINUX
=lot1RC206214018, 1 LINUX
slot2RC206214018, 1 LINUX
2lot1RC211145230, 1 LINUX
=lot2RC211145230, 1 LINUX
2lot1RC223072125,1 LINUX
slot2RC223072125,1 LINUX
slotlRC224255233, 1 LINUX
slot2RC224255233, 1 LINUK
=1ot1RC228022109,1 LINUX
=10t 2RC228022103, 1 LINUX
=lot1RCZE2105165, 1 LINUX
slot2RC232105165, 1 LINUX
2lot1RC2EL052143, 1 LINUX
2lot2RC2E0052143, 1 LINUX
2lot1RCZEL252200,1 LINUX
slot2RC2E0252200, 1 LINUX
C240195028, ipop LIMUX
51ot1RC245031047 1 LINUX
=1ot2RC240031047 1 LINUX
=10t 1RC204062065, 1 LINUY
=10t 2RC204062065, 1 LINUX

B oriduser@C240195038: [home/ griduser

IMTEL
IMTEL
INTEL
INTEL
INTEL
INTEL
INTEL
IMTEL
IMTEL
IMTEL
IMTEL
IMTEL
INTEL
INTEL
INTEL
INTEL
INTEL
IMTEL
IMTEL
IMTEL
IMTEL
IMTEL
INTEL
INTEL
INTEL
INTEL
INTEL
IMTEL
IMTEL
IMTEL
IMTEL
INTEL
INTEL
INTEL
INTEL

Unclaimed
Unclaimed
Uhzlaimed
Uhzlaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Uhzlaimed
Uhzlaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Uhzlaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Unclaimed
Qurer

Unclaimed
Uhzlaimed
Unclaimed
Unclaimed

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
0, 00
£, ()
R
0, 000
0, 000
0, 000
0, 000
0, 000
0, 000
0, 000
0, 00
£, ()
R
0, 000
0, 000
0, 000
0, 000
0, 000
0, 000
0, 000
0, 00
0,030
0, 000
0, 000
0, 000
0, 000
0, 000
0, 000
0,000
0,320
0, 00
R
0, 000
0, 000

1485
1485

Sl

Sl
2371
1485
1485
1775
1775

B

B
22k
1485
1485
1775
1775
1775
1775

B0

B
1775
1775
1485
1485
1775
1775
1485
1485
1485
1485

243
1485
1485
1775
1775

O+05315:00
17+11:44:45
00 205
1+08: 4103
O+00355:04
O+00 350204
B+08140:33
O+02315:050
0+18307:03
17+11:10:55
O+003 10205
O+ 2500
O+0E3 40004
313327203
0+14335:52
O+02345:08
0+17356:31
O+023 25308
O+00 35004
08357100
O+023 20204
O+18: 055
003 20 04
J+003 57136
O+02 330204
0+14335:20
O+003 4504
/+16351:03
4+08351:42
O+00 345050
O+003 051
O+02 3 00204
J+03: 0504
O+003 40207
O+163 07210

Total Owner Claimed Unclaimed Matched Preempting Backfill

IMTELALIMUE 136

Total 136
ericuser@C240195038: 5 I

UF FLORIDA
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133



B oriduser@C240195038: fhome/ griduser _ (O] L _[FX]

griduser@C2401 95038 7% ping C174169130

PING C174169130, ipop (242,174,169,130) 56(84) bytes of data,
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=2 ttl=F4 time=581 ms
bytes from C174169130,ipop ©242,174,169,1300: icmp_seq=3 ttl=F4 time=439 =
bytes from C174169130,ipop ©242,174,169,1300: icmp_seq=4 ttl=F4 time=439 s
bytes from C174169130,ipop (242,174,169,130): icmp_seq=9 ttl=F4 time=581 ms
bytes from C174169130,ipop (242,174,169,130): icmp_seq=F ttl=F4 time=529 ms
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=7 ttl=F4 time=422 mz
bytes from C174169130,ipop ©242,174,169,1300: icmp_seq=8 ttl=F4 time=50E ms
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=9 ttl=F4 time=048 ms
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=10 ttl=F4 time=425 ms
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=11 ttl=F4 time=479 m=
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=1? ttl=F4 time=054 m=
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=13 ttl=F4 time=47.5 m=
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=14 ttl=F4 time=39.3 n=
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=15 ttl=F4 time=37.9 ms
bytes from C174169130,ipop (242,174,169,130): icmp_seq=16 ttl=F4 time=34,2 ms
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=17 ttl=F4 time=39.7 ms
bytes from C174169130,ipop (242,174,169,1300: icmp_seq=18 ttl=f4 time=50.5 ms

-—— C174169130, ipop ping statistics —-

18 packets transmitted, 17 received, 5% packet lozs, time 1721%ms
rtt mindavgsmaxmdey = 34,208,328, 699581, 804,224,589 me
oricuser@C240195038: % |

2lot2RCIE0221102, 1 LINUX INTEL Unclaimed Idle 0,000 8BE  0+01:30:06
=lot1RC174032235,1 LINUX INTEL Unclaimed Idle 0,000 1485 0+0E:45:04
=lot2RC174092235, 1 LINUX INTEL Unclaimed Idle 0,000 1485 3+19:34:58
slotl1RC1/4126132,1 LINUX INTEL Unclaimed Idle 0,000 1485 14+00318:29
slot2RC174126132,1 LINUX INTEL Unclaimed Idle 0,000 1485 O+00:05:050
slot1RC1/4163130,1 LINUX INTEL Unclaimed Idle Q000 1775 0+1h:11:h/
=1ot2RC174163130,1 LINUY INTEL Unclaimed Idle 0,020 1775 0+01335:050
=1ot1RC17E183202, 1 LINUX INTEL Unclaimed Idle 0,000 1485  0+02305:04
=1ot2RC178183202, 1 LINUX INTEL Unclaimed Idle 0,000 1485 12+14:01:26
=lot1RC183130251, 1 LINUX INTEL Unclaimed Idle 0,000 1485 0+03:00:050
slot2@C183190201, 1 LINUX INTEL Unclaimed Idle 0,000 1485 17+13:07:42

= priduser@C340195... |'< griduser@C240. .. T f=lio:07:05 Al
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Where We Are Now

* CondorView
e Tutorials
« Hadoop Appliance ¥
(Uses Condor to
« Organize)
* Archer
- Computer Architecture research/education

- Hundreds of cores distributed over 6 universities in the US
over 3 years

 Over 100,000 CPU Hours used since October
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Questions

« QOur Projects
- Grid Appliance, Archer — grid-appliance.org
- IPOP — ipop-project.org
* Acknowledgements
- ACIS P2P Group
- Condor Group — Ben Burnett and Alain Roy

— Effort sponsored by the NSF under grants OCI-
0721867 and CNS-0751112.

- Any opinions, findings and conclusions or recommendations expressed in
this material are those of the authors and do not necessarily reflect the
views of the NSF.
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ics w/ NFS

r — runs on condor master — Time sync issue :(
input files
wide area!

, only transfer what you need, and data cache,
s again, we reduce our transfer overhead

« From http://www.grid-appliance.org/wiki/index.php/Archer:Simics
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UF

User Feedback

The best thing we like about Archer is its computing power and easy accessibility and
usability. We can easily access 50 or more Intel Xeon cores remotely for our
computing needs to accomplish something we cannot do before. For example, in our
recent data prefetching and cache management studies, we used more than 10000
simulation hours on Archer.

Besides the huge computational resources, Archer is unbelievably easy to use. All
the needed software is packaged in a virtual machine, including the IPOP, which
provides communication among the grid. It is all transparent to users. Users just need
to download the Grid Appliance package, and is ready to go. Archer even provides a
couple of popular CPU simulators by default, like Simics, SimpleScalar and PTLsim,
etc. Our group uses Simics frequently and glad to see it is available on Archer.
Besides, Archer employs Condor to manage all the tasks and resources, which
makes it easy to deploy/monitor the tasks and need not worry about the resources.
With the newly added feature of NFS interface, we can do more in a customized way.
It allows mounting a local virtual disk to the grid, and sharing user-specific files, i.e.,
large Simics checkpoints. All the grid nodes can access the files shared in the NFS
file system. This feature helps build our own simulation environments efficiently.

- Jih-Kwon Peir

forma ACLS
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