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e Needed a group computing facility for
CDF analysis

e Maximize compute power and user
convinience

e Minimize cost

e Use commodity components
(standard PC's)

e Allow for interactive users

e Single System Image appearence
(like a large standard SMP machine)
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MOSIX Kernel

e Multi-PC Operating System for UnlIX
(www.mosix.org)

e Linux kernel patch developed by
Hebrew University of Jerusalem

e [ransparent process migration
e Dynamic load balancing
e Home node concept

MOSIX Link

Home Node Remote Node
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e Direct FileSystem Access (DFSA)
process moves to data

e Needs special fs features
—> use MFS (Mosix File System)

e Disks distributed over all nodes

e Each disk visible on all nodes

e e.g. access /mfs/6/disk3 etc.

e MFS speed close to NFS for
nonlocal data access
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e Monitoring

# 1 2 3 45 6 7 8 31022232425
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e Migration characteristics

— mosrun (change job behaviour)
— mosctl (change node behaviour)

e User convenience

— diskspace
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* Current Configuration

e 10 Dual Pentium Il 1GHz

e 6 Gateways (Dual Pentium )
e ca. 10000 MIPS

e 2.5 Tb Harddisk space

e Total cost: $ 30k (Spring 2001)
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o Intel STL2 MB ServerWorks Chipset
e 1 Gb Memory

e 1 onbord EIDE controller,
1 Promise Ultra66 card

e 10 IBM 75Gb , 21 WD 100Gb disks

e 4-port Fastethernet cards
(D-Link DFE-570TX)

e 24port Fastethernet switch
(3COM SuperStacker 3300)

e KVM switches, LCD display

e 2U rackmounted enclosures
(space for 4 disks, 1 floppy, 1 CD)

e Two 12U racks
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The System
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e FRHL 6.12 kernel 2.2.19
e MOSIX version 0.98.0

e Processes migrate away
(job arrival blocked,

apparent speed reduced)
e NIS from MIT cluster

e /home nfs mounted
e Cdfsoft installed
e Ethernet channel bonding (3 channels)

e No accounts, no software
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* Operation

e System in “Production” for over
1.5 years

e MC production
e CDF data samples resident on disk

e Up to 2 Tb of data

e Data analysis by 5-15 active users

e Code development on gateways
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%(nown Problems & Concerns

e Intrinsic problems

— Home node concept
(system call execution)

— Lost connections

— Missing special file support

e MOSIX bugs

— Open file problem
— Login problem (freeze)

e Maintenance issues

— MOSIX release/bugfix policy
— Missing tools (example: no df)
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* Latest Developments

e New 5 node dual XEON test cluster
e FRHL 7.3 and MOSIX 1.8.0

e System more stable

e Several bugs fixed

e Home node concept still the main
limiting factor
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e Centralized network boot

e Improve maintenance issues

o Investigate Data File Catalog to
organize access

e Watch closely new R&D efforts
(SSI, openMosix)

e Good experience with a small cluster

e System currently not fully suited for a
large scale system
(judging for version 0.98.0)
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