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CBM experiment at FAIR F-\IR
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* DAQ architectures FAIR

DABC

Conventional DAQ CBM DAQ
Self-triggered Front-end
Detector all hits shipped to DAQ.
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¥* InfiniBand performance studies FA|R

DABC
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thanks to Klaus Merle and Markus Tacke at the Zentrum fur Datenverarbeitung in Uni Mainz
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% Hardware tests FAIR

DABC

¥ oM

o SysCor ]

nXYTER, 128-channel self-triggered
readout chip with few ns time

resolution, DEFNI collaboration

CBM Readout controller (ROCQC),
Kirchhoff Institut fir Physik, Heidelberg
(see Norbert Abel talk TDA4-4)
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* Future DAQ requirements FAIR

DABC

o Flexible — adopt different kinds of soft- and
hardware

o Compact - use only necessary code

o Scalable - from small detector tests to 100-
nodes clusters

o Performing - low framework overhead
o Multiprocessing & multithreading
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% Multithreading IFEGEIE

DABC

Deadlock!
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DABC

15.05.2009

Multithreading in DABC
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* Memory management FAIR

DABC

dabc::Buffer

References

[ ]

dabc::MemoryPool

dabc::Buffer

References

dabc::Buffer

References

Multiple references on resources (blocks)
Copy of reference without copy of data

Zero copy transfer: PCI/DMA — buffer — IB/DMA
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% User code - modules FAIR

DABC

dabc::PoolHandle

dabc::Parameter

dabc::Module provides:

e I/O ports for communications

e Pools handles to request memory

e Timers for timeouts processing

e Configuration & monitoring parameters

dabc::Port
dabc::Port

dabc::Port
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* === Il
Two kind of modules: sync & async FAIR

DABC

Constructors mainly the same

“Pool”

Y.

“Outputl”

CreatePoolHandle("Pool", 2048, 1);
Createlnput("Input", Pool(), 5);

CreateOutput("Output0”, Pool(), 5);
CreateOutput("Outputl”, Pool(), 5);

fCnt = 0;

Explicit loop in ModuleSync Event processing in ModuleAsync
void UserModule::MainLoop() void UserModule::ProcessIOEvent(dabc::Port*)
{ {

while (ModuleWorking()) { while (Input()->CanRecv() &&
dabc::Buffer* buf = Recv(Input()); Output(fCnt % 2)->CanSend()) {
if (fCnt++ % 2 == 0) Send(Output(0), buf); dabc::Buffer* buf = Input()->Recv();
else Send(Output(1), buf); Output(fCnt++ % 2)->Send(buf);
ks ks
b b
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¥* Transport & device — dataflow  FAIR

DABC

nodel File

> Transport”
> Transport”

Y.

Xo.tputr)

NetworlkDevice;

Transport: nocez
e manages buffers queue
e runs in own thread

e decouples user code from
actual transport functionality

..

Device: !
e represents hardware items | feemeememeeeoeees ' File

e manages several transports
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* Many other features FAIR

DABC

o Central dabc::Manager class

o Configuration with XML files

o Controlling interface and GUI

o dabc::Commands

o Factories (plugins) architecture
o Application and state machine

o Event building network (BNET)
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FAIR

* DABC release 1.0

DABC

Download via http://dabc.gsi.de

15.05.2009

DABC
Controls Plugins Applications
| ' | Core —
Slim DIM socket core-test
(batch) — IB verbs* net-test
Java GUI bnet bnet-test
mbs mbs
bnet-mbs bnet-mbs
ROC ROC
Plugins: Implementation of applications ABB* ABB

(programmers)
Applications: Mainly setup or testing
programs (users)

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

: ROC: CBM Readout Controller board
1 ABB: Active buffer board (PCle)

' 1B: InfiniBand

i MBS: Multi Branch System (GSI DAQ)

* external packages needed i

____________________________________________
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DABC Contex ame="Readout ">

<Run>

<lib walue="libDabcMbs.so™/ >

<1lib walue="libDabcKEnut. so™/>
. </Run>
[  <aApplication clazs="roc::Readout >
<DoCalibr value=T0m"/>
<MumRocs value=m3im/>
<Bufferfize wvalue="65536"/>
<MumBuffers wvalue="100%"/>
<RawFile value="run020.lmd™/>
<MbsFilefSizelLimit value="110"/>
rOC. .Reado t <RocIpl value="cbhbmtest0l™/>

" LJ <RocIpl wvaluse="chmtesto02"/>
<RocIpZ value="cbmtest04m/>
<TransportWindow valus="307/>

% DABC in CBM test beami:08.%"

<MhsServerKind value="Stream™/>

</Application>

T T EC R Y R
X2 o @ @][osioe «h g

setect gytions T Apply
sl from single ROC 10125

calibrate;}‘:}: o
data data i

Usertnects  susir

Ready.

online go4 monitor
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% DABC as access layer to ROC FAIR

DABC

Ethernet

Users

‘ scripts,
GUIs

DABC

User access
layer

1 |

iaded file I/O
O online monitor
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DABC

#  Planned CBM beam tests FAIR
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DABC

% Event building network test FAIR

| | [ .
Readouts | % <Context hozt="master™ nams="Controller™:
. = <Runx>
! <runfunc value="RunTestBnet™/>
</Runi>
<Application class="bnet::Cluster™:

<NetDevice value="werbs::Device"/ >

</Application>
</ Context>
<Context host="master™ name="Workerl™>
<Runx>

</Run>
<Application clazs="bnet::TestWorker >
<MumBsadouts valus="1"/>
<Inputlcfg walus="BBB"/>
</Application>
</Context>
<Context host="nodel0l™ name="Worker2"/>»
<Context host="nodel2"™ name="Worker3"/>»
<Context host="nodel3" name="Workerd™/>»
<Defaults>
<Context name=T"*T>
<Runx>
<lib walus="libDabcVerbs.so"/>
<lib walus="libDabcBnet.so"/>
</ Run>
</ Context>
<Context name="Worker*r>
<Runx>

</Run>
<Application claszs="bnet::TestWorkerm:>
<IsSender value="true"/>
<IsReceliver valus="true™/>
<NumReadouts valus=747/>
</Application>
</Context>
. «</Defaults>

<1lib walue="§{DABCSYS}/lib/libpcidriver.so™/>
<lib walue="§{DABCSYS}/lib/libmprace.so™/>
<1lib walue="${DABCSYS}/lib/libDabcabb.so™/ > EXleC't Conﬂg

‘\

<1lib walues="§${DABCSYS}//applications/bne

Fe s mea

‘\\

> for PCle board

Libs for all
applications

L-test/libBnetTest.so™/ >

- Defaults for
all workers
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D'Esc Conclusion FAIR

o DABC is general-purpose DAQ framework

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

o Through its plugin architecture can be easy
extended to specific needs

o Open for improvements and new ideas
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FAIR

Thanks!
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