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Abstract

The basicdesignof the dataacquisitionsystemof the TelescopeArray experimentis reported.Fromsignals
of abouttenthousandPMTs in a station,eventswith string-like distribution of hit-PMTs are selected.Data
for sucheventsare collectedthrougha high-speechetwork and processedvith a computer(or a computer
cluster).For sucha high-speedietwork of large-scaledataacquisitionsystem techniqueof GigabitEthernet
is now availableunderthe Linux OperationSystem.

1 Introduction

Telescopéirray (TA) is a next generatiordetectorfor observinghighestenegy cosmicrays. In the basic
designof TA, eight stationsof w-steradiarair fluorescendetectorsare arrangedwith 30 km separation.A
stationhas40 telescopesvith 3 m diameter eachof which hasa camerawith 16 x 16 PMTs, so thatthe
dataacquisition(DAQ) systemshouldhandle10,240signalchannels.The schematicview of this systemis
shown in Figure 1. Two telescopess groupedinto one segment,and eight 64chmodulesare mountedinto
oneVME crate.Datafrom 64chmodulesin acratearetransferredo asub-computethrougha VME-PCI bus
adapterandthentransferredo a main-computethroughethernet.For triggerjudgementall 64chmodules
areconnectedo trigger moduleswhich arenotdrawn in Figurel.
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Figure1l: Schematiaview of DAQ system.



2 Required Data Transfer Speed

Assumingtrigger rateis 10 Hz and datasizeis 20 Words per channelin average, the datatransferrate
requiedfor aVME-PCI busadapteiis

2[telescopes] x 256[ch] x 20[Words] x 10[H z]
~ 100 [KWords/s]
~ 1.6 [Mbps] ,

andthatrequiredfor etherneis
1.6[Mbps| x 8 x 20[Segments| = 256 M pbs]

Thesevaluesare estimatedn averagesituation. The former for the VME-PCI bus adaptelis achived by
market productssuchas Bit3 Model 618. Thoughthe transferspeedbetweena sub-computeand SW is
comparableo the former andis achived with Fast Ethernet,we needGigabit Ethernet(GbE), at least,just
beforea main-computer

3 GbE Performance
Sincethetechniqueof GbEhave beendevelopedveryrecently we havefirst checledthe GbEperformance.
Tablel shavs computersystemPC),Net-

work InterfaceCard(NIC), andSwitching .
Hub (SW) usedfor the performancesval- Server o SWHub Client
uation. The operationgsystemon PC is PC |2 PC

Linux OS, which supportanary excellent
DAQ driversanddataanalyzingsoftwares.
The setupfor the GbE performancevalu- Figure 2: Setupfor GbE perfomancevaluation.

ationis shovnin Figure2. Threetypesof connectiorbetweerClient/Sener PCsaretested:(1) 3ComSW, (2)
Alteon SW, and(3) directconnection Alteon NIC andSW supportiarge MaximumTransmissiotUnit (MTU),
sothatthe performancewith large MTU wasalsomeasuredThe softwarefor the performancesvaluationis
Netperf.

Tablel: List of ComputersystemNIC andSW.

PC Gatavay2000 GP6-366Qwith 128MB memory)

(O] Linux 2.2.6(RedHatLinux5.2ase)
NIC Alteon ACEnic(with IMB memory)
SW 3Com 3C39024-3C39001

Alteon ACESwitch180

The resultsare shovn in Figure 3. For direct connection the transferspeedis obtainedto be 200-270
Mbps with MTU 1500(cyancurve) and400-430M bps with MTU 9000(blue curwe). Thesevaluesarealso
obtainedusing Alteon and3Comswitches;but 3ComSW doesnt supportMTU 9000. This meanghelarge
MTU improvesabout60 % of the network performanceSomenew techniquessuchasjumbo frame support
with Alteon productsarerequiredfor thelarge-scaldDAQ system.

The reasonwhy the transferspeeddoesnt reach1,000 Mbps is, maybe,PCl bus in a sub-computeis
32bits-lus,sowe planto install 64bitsPCl busfor theactualDAQ systemof TA.
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Figure 3: TCP/IPperformanceavith Netperf.

4 Conclusion

We have madethe benchmarksystemfor the GbE performanceevaluationand checled GbE for a high-
speedchetwork of large scaleDAQ system.Thetransferspeed-eachedabout400 M bps with large MTU, and
this GbEtechniques now availableunderLinux OS.
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