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Abstract

Thebasicdesignof thedataacquisitionsystemof theTelescopeArray experimentis reported.Fromsignals
of aboutten thousandPMTs in a station,eventswith string-like distribution of hit-PMTsareselected.Data
for sucheventsarecollectedthrougha high-speednetwork andprocessedwith a computer(or a computer
cluster).For sucha high-speednetwork of large-scaledataacquisitionsystem,techniqueof GigabitEthernet
is now availableundertheLinux OperationSystem.

1 Introduction
TelescopeArray (TA) is a next generationdetectorfor observinghighestenergy cosmicrays. In thebasic

designof TA, eight stationsof � -steradianair fluorescentdetectorsarearrangedwith 30 km separation.A
stationhas40 telescopeswith 3 m diameter, eachof which hasa camerawith 16 � 16 PMTs, so that the
dataacquisition(DAQ) systemshouldhandle10,240signalchannels.Theschematicview of this systemis
shown in Figure1. Two telescopesis groupedinto onesegment,andeight 64chmodulesaremountedinto
oneVME crate.Datafrom 64chmodulesin acratearetransferredto asub-computerthroughaVME-PCI bus
adapter, andthentransferredto a main-computerthroughethernet.For trigger judgement,all 64chmodules
areconnectedto triggermodules,whicharenotdrawn in Figure1.
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Figure 1: Schematicview of DAQ system.



2 Required Data Transfer Speed
Assumingtrigger rate is 10 Hz anddatasize is 20 Wordsper channelin average, the datatransferrate

requiedfor aVME-PCI busadapteris
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andthatrequiredfor ethernetis
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Thesevaluesareestimatedin averagesituation. The former for theVME-PCI bus adapteris achivedby

market productssuchas Bit3 Model 618. Thoughthe transferspeedbetweena sub-computerand SW is
comparableto the former andis achived with FastEthernet,we needGigabit Ethernet(GbE),at least,just
beforeamain-computer.

3 GbE Performance
Sincethetechniqueof GbEhavebeendevelopedveryrecently, wehavefirst checkedtheGbEperformance.

Table1 showscomputersystem(PC),Net-
work InterfaceCard(NIC), andSwitching
Hub (SW) usedfor theperformanceeval-
uation. The operationgsystemon PC is
Linux OS, which supportsmany excellent
DAQ driversanddataanalyzingsoftwares.
Thesetupfor theGbEperformanceevalu-
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Figure 2: Setupfor GbEperfomanceevaluation.

ationis shown in Figure2. Threetypesof connectionbetweenClient/ServerPCsaretested:(1) 3ComSW, (2)
AlteonSW, and(3) directconnection.AlteonNIC andSWsupportlargeMaximumTransmissionUnit (MTU),
so that theperformancewith largeMTU wasalsomeasured.Thesoftwarefor theperformanceevaluationis
Netperf.

Table1: List of Computersystem,NIC andSW.

PC Gateway 2000 GP6-366C(with 128MB memory)
OS Linux 2.2.6(RedHatLinux5.2base)
NIC Alteon ACEnic(with 1MB memory)
SW 3Com 3C39024K 3C39001

Alteon ACESwitch180

The resultsareshown in Figure3. For direct connection,the transferspeedis obtainedto be 200–2707!8L���
with MTU 1500(cyancurve) and400–430

7!8:���
with MTU 9000(bluecurve). Thesevaluesarealso

obtainedusingAlteon and3Comswitches;but 3ComSW doesn’t supportMTU 9000. This meansthe large
MTU improvesabout60 % of thenetwork performance.Somenew techniques,suchasjumbo frame support
with Alteon products,arerequiredfor thelarge-scaleDAQ system.

The reasonwhy the transferspeeddoesn’t reach1,000
7!8L���

is, maybe,PCI bus in a sub-computeris
32bits-bus,sowe planto install 64bitsPCI busfor theactualDAQ systemof TA.
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Figure 3: TCP/IPperformancewith Netperf.

4 Conclusion
We have madethebenchmarksystemfor the GbE performanceevaluationandchecked GbE for a high-

speednetwork of largescaleDAQ system.Thetransferspeedreachedabout400
7!8:���

with largeMTU, and
thisGbEtechniqueis now availableunderLinux OS.
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