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« Self-triggered front-end components v
- Event building over fast networks %jlrf;?é -
« 1 GByte/s bi-directional @ ~1000 nodes LY

Software packages developed:

1. 2005 Simulation with SystemC (flow control, scheduling)
 Meta data on data network

2. 2006 Real dataflow core (round robin, with/without sychronization)
 Linux, InfiniBand, GB Ethernet
« Simulates data sources

Perf
CHEPO9 D A B C (& Performance
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« Self-triggered front-end components v
- Event building over fast networks %jlrf;?é -
« 1 GByte/s bi-directional @ ~1000 nodes LY

Software packages developed:

1. 2005 Simulation with SystemC (flow control, scheduling)
 Meta data on data network

2. 2006 Real dataflow core (round robin, with/without sychronization)
 Linux, InfiniBand, GB Ethernet
« Simulates data sources

« >500 Mbyte/s per node bi-directional @ 110 nodes

Perf
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Hardware for testing:

* GSI (November 2006) - 4 nodes, single data rate SDR

« Forschungszentrum Karlsruhe* (March 2007) — 23 nodes, double data rate DDR
*  UNI Mainz** (August 2007) - 110 nodes, DDR

Point-to-point tests

SDR (GSI) DDR (Mainz) 110 nodes Multic.
Unidirectional 0.98 GBytels 1.65 GByte/s 4 nodes Multic.
Bidirectional 0.95 GByte/s | 1.3 GBytels Bidir. DDR

Unidir. DDR

Multicast tests Nominal DDR |
2 KByte Rate per node llelli SIPIX i : |
Unidir. SDR
GSI (4 nodes) 0.625 GBytels et | ‘ |
- Nominal SDR |
Mainz (110 nodes) 0.225 GBytels
0 0,5 1 1,5 2 2,5
GBytel/s

* thanks to Frank Schmitz, Ivan Kondov and Project CampusGrid in FZK
** thanks to Klaus Merle and Markus Tacke at the Zentrum fur Datenverarbeitung in Uni Mainz
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DABC
> 500 MBytes/s bidirectional
+ 25%
900 — Asynchronous traffic on different number of nodes |
SGGi Lol 800 Comparison of synchronous and asynchronous traffic s
5700 700[
@ 700r -
i -
- = . »F
Z600[ e 3 600[
© = L >, -
-8 - W—# % -
c 500 : — — : : =500
= n : » o _ _ o =
2 ¢ 4 BENH S Py
-— u : N
E400: /.( - 10 nodes = - /.// T
© - /#/ ® 30 nodes a - B 30 nodes async.
© 300 ; - £ 300
a - nodes @ = / ® 30 nodes sync.
200 = / ¥ 110 nodes g 2000 72 nodes async.
L : : ; ’ T o [
C : — : ¥ 72 nodes sync.
00— e ] o /;//
1 10 102 N R
Package size (KByte) - . AR
° ¢
1 1 1
5 Package size (KByte)

Topology optimization for 110 nodes would have required different cabling of switches!
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Software packages developed:

1. 2005 Simulation with SystemC (flow control, scheduling)
 Meta data on data network

2. 2006 Real dataflow core (round robin, with/without sychronization)
 Linux, InfiniBand, GB Ethernet
« Simulates data sources

3. 2007/8 Data Acquisition Backbone Core DABC (includes dataflow core)
 Real data sources (arbitrary)
 Applications implemented by plug-ins
« Configuration, Controls, Monitoring, GUI ...
« o General purpose DAQ framework

e
CHEPO9 D A B C & Design
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Frontend gy
Frontend

Froniens

TCP

GE: Gigabit Ethernet
IB: InfiniBand

UDP

data

out sorting
'npu tagging
filter
v analysi
ysis
sender

~—

% FAR

DABC
Linux PCs

Linux PCs
sender v
4 sorting
tagging
o data filter
input analysis

CHEPO9 D A
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A module processes data of one or several data streams.
Data streams propagate through ports, which are connected by transports and devices

Object manager

DABC Module DABC Module
== port > process Threads process = port ——>
port port

a

Central data manager
Memory pools

Bufferqueue Bufferqueue
Transport —~ — — — — el drieEpies)_ _ _ _ R Transport
Device > Device
Network

CHEPO9 D A B C
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% FAR

CallBacks

Event queue

Module
CallBacks

~> Module
CallBacks

"l o Module
>CaIIBacks

Threads

MainLoop

Module::MainLoop

Synchronization, buffer queues

Module::MainLoop

Synchronization, buffer queues

Module::MainLoop

CallBacks

MainLoop

Several per thread (assigned by setup)

One per thread

Sequential execution

Parallel execution

Non-blocking resource requests (faster)

Blocking resource request (slower)

For low CPU requirements

For high CPU requirements (multicore!)

For high data flow (no context switch)

For low data flow (context switch)

CHEPO9 D A

B
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dabc::Buffer

Reference list

dabc::Memory

Memory blocks

dabc::Buffer

Reference list

Multiple references of resources (blocks)
Copy buffer without copy of data

PCI/DMA — buffer — IB/DMA

CHEPO9 D A B C
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*  Module (owned by manager)

— Each synchronous module is executed by a dedicated working thread. The thread executes a
method MainLoop() with arbitrary code, which may block the thread.

— Several asynchronous modules may be run by a shared working thread. The thread processes
an event queue and executes appropriate callback functions of the module.

*  Port (owned by module)

— Buffers are entering and leaving a module through Port objects.

— Each port has a buffer queue of configurable length.

— A module may have several input, output, or bidirectional ports.

— The ports are owned by the module.
 Transport (owned by device)

Outside the modules the ports are connected to Transport objects.

— Local transport (zero copy)

— Transport over network

— Input/output from/to data source/sink (PCI, TCP, file)

*  Device (owned by manager)

— Owns and manages transports

— Controls transport thread

— usually represents an I/O component (e.g. network card, PCI card)
 Buffer management

— Preallocated buffers in pools

— Counted reference lists (overlapping)

CHEPO9 D A B C
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* Finite state machine
— Application states
— Controlled by manager (state transitions) -> application methods

c Parameters
—  Structures (predefined)
— Initialized by setup files
— Exported to monitoring (update)
— Maybe changed by commands (GUI)

« Commands
— Managed by manager
— Execution from control system (GUI) or via Execute method
— Can be dispatched to module or device threads

0 Manager (singleton, working thread)
— Object manager
— Implements control system (commands, parameters)
— Default state machine
— DIM server
 Application (singleton)
Setting up the overall topology of a DAQ process

Rel
CHEPO9 D A B C & Release
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 Plug-ins
— Modules, transports, devices, application by subclasses and interfaces
— Compiled and linked into shared library
— Loaded by name by DABC executable
— Interface methods called at state transitions
« Design
— Flexibility by combination of code and setup
— Data flow topology established by methods of application
— Use of threads depending on performance requirements

CHEPO9 D A B C
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User GUI
Application
User Applicatio Java GUI

User

Plug-ins BNET

DIM Ctrl

verbs

sockets

S|0J1U0)D
uolyeinbiyuo)d 19sn

Biyuod TNX

DABC Base B
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dabc::WorkingProcessor ¢ > dabc::WorkingThread
A
dabc:: Transport e . A T A
: verbs::Thread
T\ gerbs::Processor
dabc::SocketThread
: / dabc::SocketProcessor
dabc::NetworkTransport / -7
: 1 .
4"/ 2l B dabc::Device dabc::Module
- — T 1 A T
verbs::Transport / -
— verbs::Device dabc::ModuleSync
dabc::SocketTransport
dabc::SocketDevice

dabc::DataTransport dabc::ModuleAsync

)

dabc::DatalOTransport

(]
R

mbs::CombinerModule

bnet::SenderModule

t.. dabc::Datalnput

1\ €— inheritance
mbs::Lmdlnput < hooooooooc association

CHEPO9 D A B C
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Download via dabc.gsi.de

‘ DABC ‘
Controls Java GUI* Core Plugins —— Applications —
I B
| | |
[ EPICS**] Slim  DIM* < bnet-mbs bnet-mbs
(batch) mbs mbs
ROC* . ROC
ABB* ABB —
ROOT bnet-test
Controls: No more XDAQ 15 wstise MEAES!
net-test

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

ROC: ReadOutController board (UDP)
ABB: ActiveBufferBoard (PCle)

IB: InfiniBand

mbs: MultiBranchSystem (GSI DAQ)

* external packages needed
** future?

U
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Testbeam for nXYTER readout chain

Poster 302, Thursday:

Integration of CBM readout controller into DABC framework

ROC cbmtest01 Analysis
L 2 5y S |
: r localhost/Readout 1 :
1 UDP Stream server i
1
1
: DeIice :
E Combiner y s ;
! A 4 I | :
| I Device |—>|Transport'—> Input0 _lLServerOutput —> Transport 1
1
| | | :
1 .
:l Device I—blTransportI—b Input1 FileOutput » Transport :
1

| | IS
:| Device |—>|Transport|——> Input2 Device :
1

| ]
: :
! 1
3 )

File

ROC cbmtest04
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* Class Readout implements CreateAppModules
* Application parameters known to all modules

ROC cbmtest01

Combiner

| Devme F—+h?anspoﬂ}————*

____r ____________________________________________________

UDP localhost/Readout

Stream server

'

Device

Y

—

Transport

| Device F—41Tanspoﬁf————*

Input0 ServerOutput
. JL |
Input1 FileOutput

| Device |—>|Transport|——>

——— " ——————————— = -y

ROC cbmtest04

A 4

Transport

!

Device

<?xml version="1.0"72>

<dabc verzion=T1m>

<Context namse="Beadout ">
<REun>

<likb value="libDabcMbs.so™/ >
<lib walue="libDabcEnut.so™/ >

</ Runx>
<Application class="roc::Readout™>

<DoCalibr value=m"0"/>

<NumRocs valus=m3m/ -
<BufferfSize valus="655367/>
<NumbBuffers value=7"100"/>
<RawFile value="run090. lmd™/>
<MhsFilefizelimit value=7"1107"/>
<RocIpl valus="cbmtest0ol™/>
<RocIpl value="cbmtest02™"/>
<RocIpZ value="chmtest0d4r/>
<TransportWindow valus="30"/x

<MbhzServerkKind value="Stream™/ >

</Applications
</ Context>

</ dabos
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File Tools Analysis Settings Windows Help

o a@S A wh: J@ T ies @Ml dFRES [ sivilh b @ 2 u

et s @@= noaMoo|l0 F0< > v AX T v 44 Q @] vivide pad intos” Jx 1 3

I o - - nfo % Panell: [Chiso] % Panel2: [Chlsl]
On Ilne analysls Wlth GO4 [CaWorkspace |fDLder File Edit Select Options I Apply to all ¥ AutoScale File Edit 591805‘ Options '__JC.\PPWr to all ¥ AUE‘I’SCale
e GoaAutosave. root [ Channels from single ROC 10:21:16 | o s [ Channels from single ROC 10:21:29 | = gy
.(JHistograms subdir i ] g
4.[IROCO subdir 10¢ P 10 “ a
~|a MsgTy... Distributio...
-l HitQu... Is hit ok (... 10°
-l Aux® t  Time distri...
lda Aux®_ch Number even... 10
|4 Ch1s@ Channels fr... i
-l Correl® Correlation... 10° &
- fij ADCO ADC over al...
S-[aROCL subdir 10°
ROC cbmtest01 ~laMsgTy... Distributio...
lwHitQu... Is hit ok (... 10l
:' - r ___________________ -l Auxl t  Time distri... i
1 -l Aux1l ch MNumber even... 1 "" % - L e % e
1 UDP locallt ~laChlsl  Channels fr... 0 20 40 60 80 100 120
1 - J§ Correll Correlation...
1 - Jij ADCL ADC over al... [ Panel4: [Correld] o8Panel3: [GEM] =lol=
: ~-aRroC2 subdir File Edit Select gptions I Apply to all ¥ AutoScale File Edit Select Options I~ Apply to all ¥ AutoScale
| ~llaMsgTy. .. Distributio... [__Correlation 10:21:44 | [ Distribution of GEM channels 10:21:34 |
1 [ HitOu... Is hit ok (... 10
1 | -l Aux2 t Time distri... E i
: L 2 -4 Aux2 ch Mumber even... 9
i | Device |—>|Transport|—> Inp “luChts2 - Channels fr... 8
1 - J§j Correl2 Correlation... 7.
1 | -l ADC2 ADC over al...
1 p | GEM Distributio... 6
{ | Device HTransport Inp --L].E?mtSize Number of s... 5|
: | -[JConditions subdir 4
1 [JParameters subdir §;
1 A ~(JDynamicLists subdir 3E
i | Device I—PITransportI——b Inp oraires o £
: | ~[JCanvases subdir 1?_
i - [JUserObjects subdir F
] S~ %0 oo s zoo 0 % 2
| S
Ready Y
ROC cbmtest04 File
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Eventbuilder

PCle - ----Sender--- - Receiver---------

SJoJelauas)
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Generators

<
x
<
—
()
c
28]

CHEPO9 D

“<Context host="master™ namse="Controller™":
<Run>
<runfunc value="RunTestBnet"/>
</ Run>
<Application class="bnet::Cluster™:>
<MNetDevice wvalue="werbs::Device™/>

</Application’
</ Context>
“<Context host="master™ nams="Workerl™:
PCI board
<Runx>

<libk valus="${DABCSYS}/lib/libpcidriver.so™/>
<lik valus="8§{DABCSYS}/lib/libmprace.so"/>
<lib value="S{DABCSYS}/lib/libDabcabb.s0™/>
</ Run>
<Application clas=="bnet::TestWorker™:>
<HumReadouts value="lm/> <J
<Inputlcfg valus="RBB"/>

</Application>
</ Contexts
<Context host="node0l™ nameZ"WorkerZ"f>__==:::f
Three data
<Context hozt="mode02™ name="Worker3™/ >
generators
<Context hozt="mode03 ™ name="Workerd™/>

<Defaults>

<Context name=T%m>:
<Run ‘# For all contexts

<lib wvalue="libDabcVerbs.so"/>
<lib wvalue="libDabcBnet.so™/>
</ Run>
</ Context>

<Context name="Worker*":
CRUn> For all workers

<lib valus="§{DABCSYS}//applications/bnet-test/1ibBnetTest.so"/
</RFun>
<Application class="bnet::TestWorker™:>

<IzfSender wvalue="Ttrue™/>
<IgRecelver valus="true"/>
<HumReadouts wvalue=mar/> <9
</Application’
</Context>

</Defaultss>
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4 DAEC Controls and Monitoring

Cd
LY muscunuune
(MBS servers ready
|xg243. gsi.de
fopi

MName server
User name:
|Password [RET]:

Master node:
Servers:
System path:
User path:
Startup:
Shutdown:
Command:
Launch file:

[x8Eg-15
[15

SmhsfvEl
nxmy
startup.scom
shutdowen. scom
@startarch
MbsCantral xml

BE-0000:

RateMeters
Settings

Time

!

3

=l

{52 Commands
e #ota-5
o= [ showarg. scom
o= [ showtapes.scom
o= [ showtrig. scam
o= [ shutdown. scam

[ start_dr.scom
[ startacg.scom

-

- ﬁstarcharch—to—disk.sc. .

o x|

Command showtrig.scom, scope Common) ||

*CE)

Time

a1

[&5| SpillCounter

Counts-T|

Mar 13, 2009 &:
Mar 13, 2003 &
4

35:
35:03 PM U] DABC/XE6G-15 fMSG/M: -R2F-1 read_meb

TR g A0 _mel
02 PM |U|] DABC/XE86C-15 /MSCM: -R2F-1 :read_meb

I
226463 1 [ 1 202

12 50Y2 2028

D12 7edr4 1 4] 1 517E 2061 206
114 o 1 4] 1 4608 1863 18632

c 15 2666 1 4] 1 4217 1689 1e84
cle 16 0 14 16384 2643940 0 &

cnrof triggers processed; 14761601

CHEPO9 D A



