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CBM experiment at FAIR
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DAQ architectures
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InfiniBand performance studies
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thanks to Klaus Merle and Markus Tacke at the Zentrum für Datenverarbeitung in Uni Mainz
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Hardware tests

nXYTER, 128-channel self-triggered

readout chip with few ns time

resolution, DEFNI collaboration

CBM Readout controller (ROC),

Kirchhoff Institut für Physik, Heidelberg

(see Norbert Abel talk TDA4-4)
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Future DAQ requirements

Flexible – adopt different kinds of soft- and 
hardware

Compact – use only necessary code

Scalable – from small detector tests to 100-
nodes clusters

Performing – low framework overhead

Multiprocessing & multithreading
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Multithreading

Thread1

void MainLoop() 
{

while (IsWorking()) {
…
writeSomething();
…

}
}

Thread2

void MainLoop() 
{

while (IsWorking()) {
…
doSomething();
…

}
}

Thread3

void MainLoop() 
{

while (IsWorking()) {
…
calcSomething();
…

}
}

Thread4

void MainLoop() 
{

while (IsWorking()) {
…
readSomething();
…

}
}

Deadlock!

runs

runs

runs

runs
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Multithreading in DABC

Thread1 Thread2

Thread3 Thread4

Processor
Processor

Events queues

• Events
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• Commands

Processor

Processor
Processor

Events queues

• Events
• Timeouts
• Commands

Processor

Processor
Processor

Events queues

• Events
• Timeouts
• Commands

Processor

Processor
Processor

Events queues

• Events
• Timeouts
• Commands

Processor

ev1

ev2 ev3

runs

runs runs
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dabc::Buffer
References

Memory management

dabc::Buffer
References

dabc::MemoryPool

Memory blocks

Multiple references on resources (blocks)
Copy of reference without copy of data
Zero copy transfer: PCI/DMA → buffer  → IB/DMA

References

dabc::Buffer
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User code - modules

dabc::Module

dabc::PoolHandle

dabc::Timer

dabc::Port

dabc::Port

dabc::Port

dabc::Parameter dabc::Module provides:
• I/O ports for communications

• Pools handles to request memory

• Timers for timeouts processing

• Configuration & monitoring parameters 
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Two kind of modules: sync & async

CreatePoolHandle("Pool", 2048, 1);
CreateInput("Input", Pool(), 5);
CreateOutput("Output0", Pool(), 5);
CreateOutput("Output1", Pool(), 5);
fCnt = 0;

void UserModule::MainLoop()
{ 

while (ModuleWorking()) {
dabc::Buffer* buf = Recv(Input());
if (fCnt++ % 2 == 0) Send(Output(0), buf);

else Send(Output(1), buf);
}

}

void UserModule::ProcessIOEvent(dabc::Port*) 
{

while (Input()->CanRecv() && 
Output(fCnt % 2)->CanSend()) {

dabc::Buffer* buf = Input()->Recv();
Output(fCnt++ % 2)->Send(buf);

}
}

Explicit loop in ModuleSync Event processing in ModuleAsync

Constructors mainly the same

UserModule

“Pool”

“Input”

“Output0”

“Output1”

dabc::Module

dabc::ModuleSync dabc::ModuleAsync
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Transport & device – dataflow

UserModule

“Pool”

“Input”

“Output0”

“Output1”

File

UserModule

“Pool”

“Input”

“Output0”

“Output1”

UserModule

“Pool”

“Input”

“Output0”

“Output1”

File

DataServer

NetworkDevice

NetworkDevice

PCIeDevice

node1

node2

Transport

Transport

Transport

Transport

Transport

Transport
Transport

Transport:
• manages buffers queue
• runs in own thread
• decouples user code from  
actual transport functionality

Device:
• represents hardware items
• manages several transports
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Many other features

Central dabc::Manager class

Configuration with XML files 

Controlling interface and GUI

dabc::Commands 

Factories (plugins) architecture

Application and state machine

Event building network (BNET)
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DABC release 1.0

Controls

core-test
net-test
bnet-test
mbs
bnet-mbs
ROC
ABB

Slim
(batch)

DIM

Java GUI

ApplicationsPlugins

socket
IB verbs*
bnet
mbs
bnet-mbs
ROC
ABB*

Core

Plugins: Implementation of applications  
(programmers)
Applications: Mainly setup or testing 
programs (users)

DABC

Download via http://dabc.gsi.de

ROC: CBM Readout Controller board
ABB: Active buffer board (PCIe)
IB: InfiniBand
MBS: Multi Branch System (GSI DAQ)

* external packages needed
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DABC in CBM test beam 08
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raw 
data

calibrated 
data
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Output1
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DABC as access layer to ROC

file I/O 
online monitor

ROC/udp
plugin

ROC/PCIe
plugin

U
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r 
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ss

 
la

ye
r

DABC Users 
scripts, 
GUIs

optic

PCIe

Ethernet
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Planned CBM beam tests 
Readout 
boards

FEEDetectors Combiner 
boards

Commodity PCs

Copper Optic InfiniBand



DABC

J. Adamczewski-Musch, H.G. Essel, N. Kurz, S. Linev http://dabc.gsi.de15.05.2009 19

Event building network test

Rnd

Rnd

Rnd

Rnd

PCIe

Rnd

Rnd

Rnd

Rnd

Rnd

Rnd

Rnd

Rnd

Event 
builders

Senders ReceiversReadouts

Controller

Worker1

Worker2

Worker3

Worker4

InfiniBand

Libs for all 
applications

Defaults for 
all workers

Explicit config 
for PCIe board
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Conclusion

DABC is general-purpose DAQ framework

Can be used for different purposes – from small 
detectors tests to multi-nodes application

Through its plugin architecture can be easy 
extended to specific needs

Open for improvements and new ideas



DABC

J. Adamczewski-Musch, H.G. Essel, N. Kurz, S. Linev http://dabc.gsi.de

Thanks!

15.05.2009 21



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


