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Introduction Introduction –– ALICE data flow ALICE data flow 
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Introduction Introduction -- Why and how to simulate?Why and how to simulate?

Prevent potential I/O bottlenecksPrevent potential I/O bottlenecks
To optimize system performances by exploring the To optimize system performances by exploring the 
influence of different parameters on system influence of different parameters on system 
performancesperformances
•• file size, record size, RAID stripe size, file size, record size, RAID stripe size, ……

Modeling techniques can be grouped into two Modeling techniques can be grouped into two 
categories:categories:
•• Analytical model Analytical model –– uses mathematical expressions uses mathematical expressions 
•• Simulation model Simulation model –– uses specialized computer programs  uses specialized computer programs  
•• CombinationCombination
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SimulationSimulation tooltool –– PtolemyPtolemy

Universe ● complete simulation (e.g. DAQ)
● No external ports
● consists of stars and galaxies  communicating with each other

Galaxy ● consists of stars communicating 
with each other 

Star
● lowest unit in simulation
● C++ code

Go{
If (input.DataNew){

Cout << “ New data”;
}

}

Heterogeneous simulation and design environment supporting Heterogeneous simulation and design environment supporting 
multiple models of computation. multiple models of computation. 
Each object can haEach object can hass multiple inputs and outputs, firing in any multiple inputs and outputs, firing in any 
orderorder
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Single disk modelSingle disk model

Required parameters:Required parameters:
•• Transfer rate from disk Transfer rate from disk 

interface to disk cacheinterface to disk cache
•• Disk cache sizeDisk cache size
•• Transfer rate from disk Transfer rate from disk 

cache to mediacache to media
•• Rotations per minute Rotations per minute 

(RPM)(RPM)
•• Full stroke seekFull stroke seek
•• Controller overheadController overhead
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Single disk measurementsSingle disk measurements

Maxtor Maxtor MaXLineMaXLine Plus II Plus II 
•• 300GB300GB
•• 5400RPM5400RPM
•• 2M cache2M cache
•• 133MB/s interface 133MB/s interface 

tr. Ratetr. Rate
•• 2424––42 MB/s int. tr.42 MB/s int. tr.

rate  rate  
Amount of data on disk [%]
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Results for single disk modelResults for single disk model

--1.291.290.180.18--1.881.88--2.192.19--3.103.10--2.802.80--3.103.10--3.413.41--3.723.72--4.044.04--4.354.35131072131072

0.990.992.442.440.400.400.100.10--0.810.81--0.500.50--0.810.81--1.111.11--1.421.42--1.731.73--2.042.043276832768

1.121.122.572.570.530.530.230.23--0.680.68--0.370.37--0.680.68--0.990.99--1.291.29--1.601.60--1.921.9281928192

2.992.994.414.412.402.402.112.111.221.221.521.521.221.220.920.920.610.610.310.310.000.0020482048

3.043.044.464.462.452.452.162.161.271.271.571.571.271.270.970.970.660.660.360.360.050.05512512

2.052.053.493.491.461.461.171.170.270.270.570.570.270.27--0.040.04--0.340.34--0.650.65--0.960.96128128

33.533.533.433.433.333.333.233.233.133.1333332.932.932.832.832.732.732.632.632.532.5[[kBkB]]

Difference between measured and simulated values for different iDifference between measured and simulated values for different internal transfer nternal transfer 
raterate, , forfor 2G 2G filesfiles [%][%]

Record Record 
sizesize

Record size [kBytes]
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RAID modelRAID model

Required parameters:Required parameters:
•• All single disk All single disk 

parametersparameters

•• Number of disks in RAIDNumber of disks in RAID
•• RAID interface transfer RAID interface transfer 

raterate
•• Size of the DAC cache Size of the DAC cache 
•• RAID stripe sizeRAID stripe size

dacCache

DiskOut

out2Server

outRaidCache inRaid

parityCache X

Disk X

diskCache X

DiskGalaxy

parityCache 0

Disk 0

diskCache 0

DiskGalaxy

RAIDGalaxy

inRAIDoutRAID

out2Server
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Results for RAID modelResults for RAID model

--2,092,09

1,331,33

2,492,49

2,762,76

2,952,95

2,882,88

26,526,5

Difference between measured and simulated values for different iDifference between measured and simulated values for different internal transfer ratenternal transfer rate, , forfor
2G2G [%][%]

--2,462,46--2,832,83--3,213,21--3,593,59--3,973,97--4,354,35--4,744,74--5,135,13--5,925,92--5,925,92131072131072

0,970,970,610,610,250,25--0,120,12--0,490,49--0,860,86--1,241,24--1,611,61--2,382,38--2,382,383276832768

2,142,141,781,781,421,421,061,060,700,700,330,33--0,040,04--0,420,42--1,171,17--1,171,1781928192

2,412,412,052,051,691,691,331,330,970,970,600,600,230,23--0,140,14--0,900,90--0,900,9020482048

2,602,602,242,241,891,891,531,531,161,160,800,800,430,430,050,05--0,700,70--0,700,70512512

2,532,532,172,171,811,811,451,451,091,090,720,720,350,35--0,020,02--0,770,77--0,770,77128128

26,426,426,326,326,226,226,126,1262625,925,925,825,825,725,725,625,625,525,5

RecordRecord sizesize
[[kBkB]]

InfortrendInfortrend RAID RAID 
•• 200MB/s 200MB/s 

interfaceinterface trtr. . 
RateRate

•• 128 MB 128 MB cachecache
sizesize

•• 133 MB/s 133 MB/s 
internalinternal tr.ratetr.rate
to to disksdisks

•• 5 5 MaxtorMaxtor
MaXLineMaXLine Plus Plus 
II II disksdisks
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ResultsResults forfor RAID modelRAID model
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DotHill RAID performances

DotHillDotHill RAID RAID 
200MB/s interface and internal tr.200MB/s interface and internal tr. raterate
2G MB cache size2G MB cache size
5 Cheetah X15 36LP FC disks5 Cheetah X15 36LP FC disks

•• 36.7GB36.7GB
•• 15kRPM15kRPM
•• 8M cache8M cache
•• 200MB/s interface tr. Rate200MB/s interface tr. Rate
•• 51.851.8––61.8 MB/s internal tr.61.8 MB/s internal tr. raterate
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Conclusion & future worksConclusion & future works

It is possible to simulate the behavior It is possible to simulate the behavior 
of such a complex system.of such a complex system.

Change the simulation to use variable Change the simulation to use variable 
transfer rate to disk drivetransfer rate to disk drive. . 
Find the distribution of the transfer rate Find the distribution of the transfer rate 
that will simulate the real system that will simulate the real system 
behavior as realistic as possible.behavior as realistic as possible.
Make the simulation of the whole Make the simulation of the whole 
system.system.


