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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)
« Controls, Configuration, Monitoring, GUI ...
 Real data sources
 General purpose DAQ framework
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Download via dabc.gsi.de

‘ ‘ DABC ‘
Controls Java GUI* Core Plugins —— Applications —
Slim DIM* bnet-mbs bnet-mbs
mbs mbs
ROC* _ ROC
ABB* ABB —
ROOT bnet-test
Controls: No more XDAQ verbs core-test
net-test

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

* external packages needed

CBMDAQD A B C



E 5 ][ % C :»zz:;f <
DABC B

frontend gy ]| Linux PcsPABC
data
PCle input sorting .
filter
v analysis
sender A i
T ( aE
—(B —
Linux PCs
UDP _ | |
TCP Linux PCs| _
= analysis
archive
sender v
4 sorting |
tagging |
data filter v
input analysis archive

GE: Gigabit Ethernet
IB: InfiniBand
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A module processes data of one or several data streams.
Data streams propagate through ports, which are connected by fransports and devices

A 4

DABC Module

== port > process

L

port

Bufferqueue

\ 4

\ 4

A 4

A

Object manager

A 4

Threads

DABC Module

process =

po

t

Central data manager
Memory pools

Transport = — =

port

a2

Bufferqueue

Transport

i

Device

Network
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DABC
MBS: R3G-3
l localhost/Worker Stream server
Device 1

Device

- Combiner =
Transport | |
|—> InputO :I»_I.L'ServerOutput —> Transport

— Input FileOutput » Transport
Transport | ! !
T Device
Device
MBS: R3G-4 File
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» Context describes executable
* Run specifies libraries and functions
» Application has here no parameters

 Standard device (socket based)

* Module and Port parameters

<?xml version="1.07"7>
<dabc version="ims
“<Context hoszt="localhost™ name="Worker™:-
= <RFunx>
<libk walue="libDabcMbs.so™"/>
<func value="StartMbsCombiner™/>
: </ Run>
= <Module name="Combiner™:
<HMumInputs value=m"2m/>
<DoFile wvalue="false™/>

MBS: R3G-3
<DolServer value="true™"/>
T l """"_""I""”;_"t}\_/\_/"_k"""""""""""""": <Bufferfize wvalus=716384"/>
i ocalnos orker I
: - SUCEIM EZATL = <Port name="Input0™:-
[ Device T | . MBS
i ! <Inputipususfize value=Th"/> S
i d Combiner Defce i <MbsServerKind value="Trans§ort"f>
1| Transport | | : <MbsServerName valuse="R3G-3"/>
| I Input0 ServerOutput [~ Transport i <MbsServerPort value="60007/>
: ' :|" ‘I'L I B </ Port>
! ——* Input1 FileOutput » Transport i | <Port name="Inputl™>
: Transport l : l E H <Port name="FileOutput ">
! i Device i =i <Port name="SerwverOutput™:
) Device E <MbsferverKind value="Stream™/ >
: i </Port>
S S IS : B </Module>
B </ Cont T
MBS: R3G-4 File /Contex
~</dabox
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BRE & *xTCd =" OFRMIEEES

- DabcMbsController o 5 [ ] Logger 7
Ok: all running Logging
Name server: [xg0>23. gsi.de Mar 11, 2008 1004604 AM |U] DABC/EZC-7/MSG/M: -R2Z-2& transport JWaiting for server ready -
User name: goofy Mar 11, 2008 1004604 M |U] DABCRRG-7fMES/M: -E2-26 transport swaiting for client (oort &000)

far 11, 2009 1004606 AW |5 DABC fxiQ02:0fCantral/DaCanfigure

jethahl s Mar 11, 2009 10°46:06 AM [U] DABC/R2G-7/MSG/M: -R3G-7 ‘transport “Client 140,181 85 43 connected

MES master node: |[F3g-7 Mar 11, 2009 10:46:06 AM |U| DABC/RIG-7/MSG/M: -R3-36 transport :Client 14018185 43 connected
MBS servers: = Mar 11, 2005 10:46:07 AWM |5] DABCfIxi005:0fContral/DaEnatle
DAEC master node: |[xi009 Mar 11, 2009 1004736 AM [3] MBS ™5tan acquisition
DARC master name: |control far 11, 2009 10:47:326 AWM (U] DABC/RIG-7 /MG -R3C-7 il sstart acquisition
b Mar 11, 2009 10:47:36 AM U] DABC/REG-7FMEGM: -R2GC-7 read_meb found trig typoe 14 == start accuisition
DAEC servers: |1 Mar 11, 2009 10:47:26 AM |U] DABC/RIG-7/MSG/M: -R2-26 :util ‘this controller operates MOT with master trig
MES system path: |/dag/usrfgoofy mbswork 5 1 Mar 11, 2009 1004736 A U DARCIEZC-FIMSG M. -E2-3¢ read meb found trig twioe 14 == staft acquisition ™
MES user path: [dabcfmhbs2 I ! = 4
MBS Startup: startup. scom ‘= Infos ,j'f o @

MBS Shutdown: shutdawn. scom
MES command: o=
DABC system path: |/misc/goofy/dabc fworkspace fodabc
DAEC user path: |/miscjgoofy/dabc,work fmbs2
DAEC setup file: | Combiner. xml
DAEC script: o=
MBS control file: MbsCantral.xml
DAEC control file: |[DabcControl. xml

BEOO0OEFO LD | I @ wistograms = &

Layout

RateMeters o' [
Settings

S/TrigCountHisInt =

Trigger#

b
I States

Layout
quisitian
nning . D 0
Q-7 RunMode . 30-7
I
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ROC cbmtest01
: localhost/Readout Stream server !
! Combiner De\(lce i
. 1 .
: 1! | | |
i Device Transport InputO ServerOutput —* Transport i
| | -Hl | i
i | Device |—>|Transport|——> Input1 FileOutput » Transport i
i | Il |
' | Device I—->|Transport|——> Input2 Device i
i | |
ROC cbmtest04 File
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<7xm]l version="1.07"7>

* Class Readout implements CreateAppModules <dabc version="1m>
 Application parameters known to all modules <Context name="Readout ">
= <REun>

<likb wvalue="libDabcMbs.so™/ >
<lik wvalus="libDabcEnut.so"/>

<Mb=zServerkKind value="Stream™/>

</fAapplication>

- </Run>
ROC cbmtest01 H  <Application class=T"roc::Readout >
Rl Rt bbb bbbl <DoCalibr value=m"0"/>
localhost/Readout Stream server ! <NumRocs value="3"/>
i T i <Bufferfize valus="6h536"/ >
| Device i <HumBuffers valus=m1001m/>
i | Combiner | T i <RawFile wvalus="run020. lmd"/>
i D;&E Transport Input0 ServerOutput | Transport i <MbsFilefizelLimit wvalue=7"110"/>
i [ -I-L I i <RocIpl value="cbmtest(Ql™/>
i| DeWme}—ﬂTmnqmdF——* Input1 FileOutput »|  Transport i <RocIpl valuse="cbmtest02m/>
i | l i <RocIpZ valuse="cbhmtest0dr/ -
§| DeWae}—ﬂTmnamnF——* Input2 Device i <Transportiindew valus="30"/>
: | |

e T T T T T </ Context>
File _<.-'"l dakbo>

ROC cbmtest04
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Raw file

localhost/Calibr

Calibration

A 4

I@l——P Input0 = —| FileOutput » Transport
Device

Calibrated file
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k?xml version=v1.0m"7>

* Class Readout implements CreateAppModules <dabc version=m1m>
 Application parameters known to all modules <Context name="Calibr'>
= <REunx

<lib wvalue="libDabcMbs.so™"/>

<lib wvalue="libDabcKnut.so"/>
- </Run>
=  <Application class="roc: :Readout >
<DoCalibr wvalue="2m/>

Raw file <NumRocs value="3"/>

T = <Bufferfize valuse="ahh36T/ >
localhost/Calibr <MumbBufferz value=71007/>
<RawFile wvalue="run028%*, Imd™/ >
<MheFilefizelimit value=7"110"/>
<CalibrFile value=T"testcal.lmd™/>

Calibration

A 4

EEE%EE}—‘—* Input0 = —{ FileOutput »  Transport </Application>
l T </ Context>
Device </ dabe>

Calibrated file
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Sender Receiver

ABB Eventbuilder
L | [ ] L 1L |
| L]

Generators

2
145

Bnet 4x4
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i <Context host="master™ name="Controller™:
= <Run>

5= 1l
<runfunc wvalue="BunTestBnet™/ >
DABC s </ Run>

= <Application class="bhnet::Cluster™>
<NetDevice valus="werbs::Device™/>
r </fapplication>
T </ Context>
. = <Context host="master™ namse="Workerl'™:-
Sender Receiver E R
ABB Eventbuilder <lib valus="${DABCSYS5}/1lib/libpcidriver.so"/>
[ 1 <libk valus="${DABCSYS5}/1lib/libmprace.so™/>
| | | | | | | || | | | <lik valus="S{DABCSYS}/1ib/l1ibDabcibb.so™/>
2 </Run>
Generators = <Application class="bnet::TestWorker":>
<HumReadouts valus=m17"/> Only one ABB
<Input0Cfg valus="ABB™"/>
r <fAapplication
| | | | <t | | | | | | T S Context»
. <Context host="nodell"™ name="Worker2™/:
<t <Context host="nodel2" name="Worker3™/ >
-+ <Context hozt="nodel3" name="Workerd™/ >
() -] <Defaults>
cC 7 <Context name=T*m: Values for all nodes
1] m CIC L= <Runz
| <libk wvalus="libDabc¥erbs.so"/>
<lik wvalus="libDabcBnet.so™/>
| mmmmmmmmmmmm o | e mmmmmmmmmmmmmmemo o . </Run
i o T </Context>
: b ! ﬁ <Context name="Worker*"> Values for all workers
i o [ 1 .
! L[] b [ I i I cRanz
i Vo ' <lib valus="${DABCSYS}/applications/bnet-test/1ibBnetTest.so™/>
i i i i B </ Run>
:h________________________: L______________________: = <Applicatiecn class="bnet::TestWorker™>
| <IzSender valus="true™/: Three generators
<IgReceiver wvalue="true"/>
00— <NumReadouts value=md™/> o coodouts each
r <fapplication>
B </Context>

CBM DAQD
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FPGA

LAN

KNUT DABC

Combiner

ROCO0

board[0]

board[2]

ROC1

ROC2

S
Lmd file(s)
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« This was the first usage of DABC (beta) in real work.
* First run of DAQ with 3 ROCs and sync messages half an hour before beam.
« 24 GByte of data stored in LMD files.

« Of course, lot of problems:

lost of sync markers;

lost of epoch markers;

only ~1 MB/s data rate per ROC;

unsynchronized drop of data at high beam intensity;
influence of nNXYTER control gui on DAQ.

* Most problems now identified and solved

CBMDAQD A B
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On PowerPC

— decoupling of three major tasks:
« data taking
« data sending
« serving control requests

— use ~110 MB for buffering data
— fix half-duplex problem with Ethernet driver

Fully redesigned UDP-based data transfer protocol

On host PC:
— fault tolerant, blocking peek/poke control interface
— blocking and non-blocking mode for data taking
— daq suspend logic
— first approach for master/observer modes of operations

CBMDAQD A B
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ROC

Sender head —>

Data filling—>

Sender tail —

ring buffer

A

Request from PC:
32-bit id
new sender head
new sender tail
retransmissions

Reply from ROC:
last request id
data packet id
up to 243 messages

v

PC

<— Receiver head

<— Valid

<— Consumer

ring buffer
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ROC

Data filling—>

Sender head —>

Sender tail —

a

Request from PC:
32-bit id

new sender head
new sender tail

retransmissions

Reply from ROC:

last request id

data packet id

up to 243 messages

ring buffer

v

PC

<— Receiver head

R\

<— Valid

<— Consumer

ring buffer
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» roc::Transport and roc::Device classes to encapsulate functionality of KNUT
SysCoreBoard and SysCoreControl classes

« SysCoreSorter class (later was moved into KNUT) to perform time sorting (and
errors corrections) of data stream from ROC

» roc::CombinerModule for packing of data from several ROCs into mbs
subevents — was used to produce raw data in beamtime

« roc::CalibrationModule to perform time sorting and merging of data streams
from several ROCs

» roc::ReadoutApplication for configuring and instantiation of all necessary
components to readout data from ROCs

CBMDAQD A B
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e Shot-term tasks

Fix problems with faster data readout from FPGA

Use DMA mode of Ethernet driver

gain performance up to 12 MB/s sustained

modify peek/poke logic that only register-like operations are performed

« Mid-term tasks

multiple controlling, single readout channels (several applications)
control and readout via PCle board

common access layer for Ethernet and optic channel

application layer (transactions) for specific front-ends

CBMDAQD A B
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online monitor

A

e

DABC file output
NXYTER gui ROC plugin
ROCIib (KNUT)
PowerPC PowerPC PowerPC
ROC ROC ROC
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online monitor
DABC file output
NXYTER gui TDC gui ROC plugin

+ simple control API
- extra buffer management

- extra thread management

ROCHD — vitual access ayer, | "oz cona managemet

KNUT PCle/mprace
=/ Ehemet_\o 2 < o =
PowerPC PowerPC SFP
ROC ROC ROC
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nXYTER gui TDC gui online monitor file output

ROC access layer

DABC

ROC/Ethr plugin

ROC/mprace plugin

’m PCle/mprace
= o o

+ control APl remains the same

+ UDP socket can be served by
DABC directly

+ buffer, thread and configuration
management provided

+ same software stack for tests
and beamtime

PowerPC
ROC

PowerPC
ROC

SFP
ROC
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