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The KLOE experiment at DAΦNE


3.3 m


4 m


• CP/CPT symmetries in KSKL system
• K±, radiative φ, η decays
• σ(e+e− → hadrons)
All φφφφ events interesting


Days of running
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Ldesign 5×1032 cm2 s−1


1700 Hz e+e− → φ


2001-2002
1.4G φ events


KLOE
EM calorimeter
Drift chamber
23000 channels


Physics 
objectives:







The KLOE computing environment – M. Moulson – IEEE/NSS, Portland OR, 20 Oct 2003 3


KLOE data flow
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Data handling
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Data handling
File database: IBM DB2


Tracks location and status of several million files


Data-handling interface: KLOE Integrated Dataflow (KID)
Access to data regardless of file location via URL’s
KID URL’s can incorporate SQL query for file database:
dbraw:run_nr=23015
dbdatarec:run_nr=23015 and 
stream_code='ksl'
dbraw:run_nr between 23000 and 24000 and 
analyzed is not null
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Online computing
DAQ designed for 50 MB/s from detector to tapeFDDI


Gigaswitch


builder


T3


recorder


270 GB


spy


monitoring
calibration


archiver


CR


CR, Bha
etc. 


online SMP
×3


2002 config.:
3 DAQ
1 calibration
1 monitoring
2 reserved


Online farm:
7 IBM H50 servers
4×332 MHz PPC 604e


Maximum rate:
2.4 KHz/DAQ server
in current configuration


2002 averages:
L: 4×1031 cm−2s−1


T2: 3.5 KHz/3 servers
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Offline computing


Hardware environment:
16 to 19 IBM B80 servers: 4×375 MHz POWER3
8 Sun E450 servers: 4×400 MHz UltraSPARC-II
800 GB NFS-mounted disk for I/O staging


Software environment:
ANALYSIS_CONTROL with KID interface 
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Offline computing


raw EmC 
recon


DC 
recon


MB/CR
filter


40%


25%


specific 
algorithms


event
selection compr


Reconstruction and streaming


DST production


ev
en


t c
la


ss
ifi


ca
tio


n


4 ms 40 ms180 GB/pb−−−−1


KSKL


rad


Bha


K+K–


ρπ


100 GB/pb−−−−1


12 ms20 GB/pb−−−−1 3 GB/pb−−−−1KSKL
K++++K−−−− 115 ms 4.5 GB/pb−−−−112 GB/pb−−−−1


Examples:
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Monte Carlo production
Simulated event samples statistically comparable to data


φ → all 450 pb−1 at 1:5 scale 260M events
φ → KSKL 450 pb−1 at 1:1 scale 430M events


Each run in data set individually simulated
• √s, pφ, xφ, background, dead wires, trigger thresholds…


GEANT 3.21-based simulation


Inclusion of accidental activity from machine background
• Extracted from e+e– → γγ events in data set
• Inserted run-by-run to match temporal profile of data


MC DST’s to provide convenient user interface
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Analysis environment
Production of histograms/Ntuples on analysis farm:


4 to 7 IBM B80 servers + 2 Sun E450 servers
DST’s latent on 5.7 TB recall disk cache accessed by KID
Batch processes managed by IBM LoadLeveler
Output to 2.3 TB AFS cell accessed by user PC’s


Final-stage analysis on user PC/Linux systems
Analysis example: 


700M KSKL events, 1.4 TB DST’s
6 days elapsed for 6 simultaneous batch processes
Output on order of 10-100 GB 
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CPU power requirements
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Mass storage requirements


Max. capacity: 324 TB
In use: 185 TB


Installed hardware:
5.7 TB recall disk cache (DST)
IBM 3494 tape library
• 12 Magstar 3590 drives (14 MB/s) 
• 60 GB/cartridge
• 5400 slots, 2 accessors
• Tivoli Storage Manager 


Predicted needs for 2004: 
2 fb−1 at L = 1×1032 cm−2s−1


410 TB tape storage
16 TB DST disk cache (50%)
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Upgrades for 2004


Additional servers for offline farm: ~80 B80 equivalents
10 IBM p630 servers: 4×1.45 GHz POWER4+ 


Additional disk space: ~20 TB for DST cache and AFS cell


Additional IBM 3494 tape library: 300 TB
Magstar 3592 drives: 300 GB/cartridge, 40 MB/s
Initially 1000 cartridges with space for 3600 (1080 TB)
2 accessors, 6 drives, remotely accessed via FC/SAN interface


KLOE computing environment flexible and scalable
Will be capable of handling 10 pb−−−−1/day in 2004
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Additional information
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KLOE computing resources


tape library IBM 3494, 5400 60GB slots, 2 robots, TSM 
324 TB 12 Magstar E1A drives, 14 MB/sec each


managed disk space 0.8 TB SSA: offline staging
6.5 TB 2.2 TB SSA + 3.5 TB FC: latent disk cache 


offline farm
19 IBM B80 4×POWER3 375


8 Sun E450 4×UltraSPARC-II 400


AFS cell
2 IBM H70 4×RS64-III 340


1.7 TB SSA + 0.5 TB FC disk


online farm
7 IBM H50 4×PPC604e 332 


1.4 TB SSA disk 


analysis farm
4 IBM B80 4×POWER3 375


2 Sun E450 4×UltraSPARC-II 400


file servers 2 IBM H80 6×RS64-III 500


DB2 server
IBM F50 4×PPC604e 166


CISCO
Catalyst


6000


nfs nfs


nfs afs


100 Mbps 1 Gbps






