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Condor (v6.7.2) - Production Dual Xeon 2.4GHz, 4GB 0.49
PBS (v2.1.8) - Production Dual Xeon 2.4GHz, 4GB 0.45
Condor (v6.7.2) - Production uad Xeon 3 GHz, 4GB 2

Condor (v6.8.2) - Production 0.42
Condor (v6.9.3) - Development 11
Condor-J2 - Experimental Quad Xeon 3 GHz, 4GB 22
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« Falkon: A Fast and Light-weight taskK executiON
framework

— Goal: enable the rapid and efficient execution of many
Independent jobs on large compute clusters

— Combines three components:
» A streamlined task dispatcher
» Resource provisioning through multi-level scheduling technigues

« Data diffusion and data-aware scheduling to leverage the co-located
computational and storage resources
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- Allocated CPUs
— Delivered Tasks

Max CPUs: 163K
CPU Hours: 1.4M

Num Tasks: 164M
Task Exec: 31 sec
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Workload
» 160K CPUs

e 1M tasks

e 60 sec pertask
e 17.5K CPU hours in 7.5 min
e Throughput: 2312 tasks/sec
« 85% efficiency
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CPU Cores: 130816
Tasks: 1048576
Elapsed time: 2483 secse
CPU Years: 9.3
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CPU cores: 118784
Tasks: 934803

Elapsed time: 2.01 hours

Compute time: 21.43 CPU years

Average task time: 667 sec
Relative Efficiency: 99.7%

(from 16 to 32 racks)
Utilization:

Time (secs)

Number of Processors

1000000

Il Processors
[ Active Tasks

900000

800000 :

Tasks Completed

— — Throughput (tasks/sec)

Iy
700000 {4

600000 - L, i

500000 +

400000 [

300000 -

200000 '

L I‘ I
ik | 'l i |
! Ml\l '\ ]

M
\M

Wi ‘ﬁ

100000

O O QO O O
OO RO OSIAN)
I R S L
Time (sec)

taskK executiON framework

on Jobs in 10 Minutes via the Falkon Fast and Light-weight

12

450

- 400

- 350

- 300

- 250

- 200

- 150

- 100

50

Throughput (tasks/sec)



Application Script

Global FS
:
ZOID IFS for\| ZOID on
staging IO node
|__ <-- Torus & Tree Interconnects -->
CN-striped IFS for Data "7,
= IFs || - Es |
S| compute IFS | compute |
= node | | (=9 node |!
3 ————
Compute Compute
LFS l LFS

node node
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Resource acquired Iin
response to demand

Data and applications diffuse
from archival storage to N
. as| ispatcher
nEWIy achIrEd resources Data_Aware%ChedUIer Persistent Storage

Resource “caching” allows -
faster responses to
subseqguent requests
— Cache Eviction Strategies: L
RANDOM, FIFO, LRU, LFU
Resources are released
when demand drops
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Ewmmly parallel apps are trivial to run

— Logistical problems can be tremendous

Loosely coupled apps do not require “supercomputers”
— Total computational requirements can be enormous
— Individual tasks may be tightly coupled
— Workloads frequently involve large amounts of I/O
— Make use of idle resources from “supercomputers” via backfilling

— Costs to run “supercomputers” per FLOP is among the best
* BG/P: 0.35 gigaflops/watt (higher is better)
» SiCortex: 0.32 gigaflops/watt
* BG/L: 0.23 gigaflops/watt
» x86-based HPC systems: an order of magnitude lower

Loosely coupled apps do not require specialized system software
Shared file systems are good for all applications

— They don’t scale proportionally with the compute resources
— Data intensive applications don’t perform and scale well



More information: http://people.cs.uchicago.edu/~iraicu/

Falkon: http://dev.qglobus.org/wiki/Incubator/Falkon
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Check out Falkon:
— “svn co https://svn.globus.org/repos/falkon®
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