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2004 — EU RP6 project JRA1 FutureDAQ*

2004 — CBM FutureDAQ for FAIR

o

Intermediate :

demonstrator °
1996 — MBS future ’
50 installations at GSI, ‘
50 external .
http://daqg.gsi.de
Use cases

v

* RII3-CT-2004-506078

Detector tests

FE equipment tests
Data transport

Time distribution
Switched event building
Software evaluation
MBS event builder
General purpose DAQ

Requirements

build events over fast networks

handle triggered or self-trigger front-ends
process time stamped data streams

provide data flow control (to front-ends)
connect (nearly) any front-ends

provide interfaces to plug in application codes
connect MBS readout or collector nodes

be controllable by several controls frameworks

Data
Acquisition
Backbone
Core
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Complex trigger algorithms on full data:

= Self-triggered front-end electronics.

— Time stamped data channels.

= Transport full data into filter farm.

— Data sorting over switched network on
full data rate of ~1TB/s.

= Sorting network: ~1000 nodes.

Is that possible (in 2012)?
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_________

Detector electronics, time stamped data channels

vy VY VY VY

Complete
data

Processor farms, event definition, filtering, archiving

Merge channels

optimize for
partial readout
Main buffer space

Network connections
1 GByte/sec each

Sort over

switched network,
units are not events,
but time slice data!

Distribute
complete data




I=5= 1l ;e
DABC

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

4. 2009 Applications
« Standard library for CBM Readout controller
- DAAQ for CBM test beams 2008 / 2009
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People of data processing group
H.G.Essel

J.Adamczewski (2009 8 month absent)
S.Linev

People of controls group
maybe one FTE

People from CBM
hopefully

CBM required in 2008 a data taking system
Start with small system, grow on demand
Preliminary controls

NUSTAR ?
In discussion

MBS a first test bed: FOPI




Release DABC v1.0

DABC v1.0
DABC v1.0
DABC v1.0
DABC v1.0
DABC
Infiniband
DABC
Infiniband
DABC

DABC design

DABC/MBS
DABC
DABC
DABC
DABC
xDAQ
InfiniBand
DABC
DABC
FutureDAQ
FutureDAQ

Given at 16th IEEE NPSS RT09 May, Beijing (Paper)
Given at CHEP 2009 Prague, Mar, 2009

Poster at CHEP 2009 Prague, Mar, 2009

Given at CBM collaboration meeting GSI, Mar, 2009
Given at CBM DAQ workshop GSI, Dec, 2008

Poster at Nuclear Science Symposium Dresden, Oct 2008
Given at Nuclear Science Symposium Dresden, Oct 2008
Given at NUSTAR DAQ meeting Ljubljana, May 2008
Given at DPG Darmstadt, Mar, 2008

Given at DPG Darmstadt, Mar, 2008

Given at CBM collaboration meeting GSI, Feb, 2008
Given at CBM collaboration meeting GSI, Feb, 2008
Given at NUSTAR DAQ meeting KVI Groningen, Dec. 2007
Poster from CHEPO7 Victoria, Sep, 2007 (Paper)

Given at NUSTAR DAQ meeting Huelva, Jul 19, 2007
Poster at 15th IEEE NPSS RT07 May, Fermilab ( Paper)
Given at CBM collaboration meeting GSI, Mar 1, 2007
Given at CBM collaboration meeting GSI, Mar 1, 2007
Given at CBM collaboration meeting GSI, Feb 28, 2007
Given at NUSTAR DAQ meeting Legnaro, Jan 22, 2007
Given at CHEP06 Mumbai, Feb, 2006 ( Paper)

Given at 14th IEEE NPSS RT05 June, Stockholm (Paper)
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DABC v1.0 Paper submitted IEEE NPSS realtime conference Beijing May 2009
DABC v1.0 Paper submitted from CHEPO09 Prague, Mar, 2009
DABC Paper from CHEPO7 Victoria, Sep, 2007
DABC Conference record IEEE NPSS realtime conference Fermilab May 2007
FutureDAQ Paper from CHEP06 Mumbai, Feb, 2006
FutureDAQ Conference record IEEE NPSS realtime conference Stockholm May 2005
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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
verbs core-test
net-test

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

* external packages needed



4 DABC Controls and Monitoring ,:" g [X

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




% DAEBC Controls o = [

BreE % CEO ETOBLEE =R
= MbsLauncher o & X 9= Commands o' o X
0OF: MBS tasks ready E MbsStrearm_seny = Command ConnectRfio, scope MBS
MName server: |xg0S23.gsi.de ClMbsTo node (C, REQ):
User name: goofy C MbsTranspoaort -diskserver
Password [RET]: [ CloseFile —archiveserver
Master node: (x5c0-<4 [ CannectRfio

Servers: |2 ] DisakbleTcp -
System path: |fdagfusrfgoofyfmbswork S 1 I
User path: w086 fnewmbs
Script: [scriptfremote_gxe. sc
Command: [m_rising w5 0 /xB& fnewmbs | x8&9-4 x8&-7
Launch file: MbsLaunch.xml

BERrsE 0000 FE 6 F »

[==] MbsMonitor

. Lojuisition
LN
- IdingMaocde
Irme

entBuilding

Rateheters o = [
Layout

5 Parameters o = [
] Mode Applicatian Farameter Twoe Current Set walue Show
o012 |[KEcG-4 MEG Rizing info Fizing - v -

O0l249 [(XKEB&C0-4 M55 Fun char -

00120 |[KEGC-4 MG Streambkeep int 0] -

00121 [KEEC-4 ME=G Streamibyies int 0] -

Q0132 |[KESC-4 M=G StreamPBatetih rate 0.0 - v
00123 |HEE&G-4 b=y Streamscale int 4] -

00124 |[KEGeG-4 =G STFEANSY T int 0] -

00125 |[KE&C-4 MEG StreamTrendkb rate 0.0 -

00126 |(KESC-4 MG StrearmnsFull rate 0.0 - v =

PV R e T A b = at A [ et )
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900 Asynchronous traffic on different number of nodes [
800 e
- ST
700
600 O o
500 I T T

/ B 10 nodes
//:/ ® 30 nodes

72 nodes
¥ 110 nodes

AN

Data rate per node (MByte/s)

100

—

10 10°
Package size (KByte)

We thank Klaus Merle and Markus Tacke at the
Zentrum fur Datenverarbeitung der Johannes Gutenberg Universitat, Mainz,
for providing resources and support for the large-scale measurements.

D-- A B C



Use case example: CBM test setup 2009

¥
" " g 2
‘ DAQ" Configuration -$-
Detector Front-End Read-Out
Board Controller
FEB ROC

DABC
Switch <+—» event
building
- Master ROC
Auxilliary
Signals
Slave ROC
29 February 2008 11th CBM Collabosation Meeting - Walter FJ. Miiller, GSI I |

J.Adamczewski, H.G.Essel, N.Kurz, S.Linev

ata cquisition ackbone ore http://dabc.gsi.de
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PC

Ethernet ROC/udp

Aplugin g
()]
O Users
O
DABC Cm ‘ scripts,
o GUIs
| ROC/PCle =

plugin

1 |

optic YT — file I/O
- AT online monitor

gBE, I

)

14
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From this, the following main applications of DABC are:

High speed event building over fast networks (tested on 110 nodes with Infiniband)
Front-end readout chain tests (CBM, September 2008/9)
DABC as MBS event builder (Ready, Demo)
DABC with mixed, triggered (MBS) and time stamped, data channels (future)
* Needs Synchronization of between both
* Insert event number from trigger to time stamped data stream
* Read out time stamp from MBS via VME module (to be built)

B w =
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¥

FE

2.5 GBit/s bi-directional (optical) link: data, clock

J Front end board: sampling ADCs (4*4),

clock distribution
FE: Frontend board

DC: Data combiner board
ABB: Active Buffer board
GE: Gigabit Ethernet

Data collector boards, JES Ui =2ne
= clock distribution to FE MBS: MultiBranchSystem
c
£ x4 2.5GBit/s data links
w ¥ The goal:
% Active Buffer board: - Investigate critical technology
> ABB || PClexpress card . Detector tests
< — PCle » Replace existing DAQ
8-20 PCs dual quad
MBS ] e ) Scales up to 10k
bidirectional channels, 160 CPUs
event building
GE switch IB switch
D A B
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frontend

DataCombinerr

frontend
Readout

frontend

other

TCP

GE: Gigabit Ethernet
IB: InfiniBand

DABC data ; PC . ¢
. sorting - -
input tagging P
PCle filter
v analysis
scheduler A i
» GE
—(—
PC
o '
C analysis
archive
scheduler v
A Sorting |
tagging |
data filter v
input analysis archive
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« Configuration via XML files

« ApplicationPlugins (entry point to application libraries)
— Call application factories

« Application factory classes
— CreateDevice
— CreateModule
— Device->CreateTransport ( Module->GetPort )
— ConnectPorts ( Module1->GetPort, Module2->GetPort )
— CreateMemoryPool

 State commands
— Startup
— Initialize
— Run/ Stop
— Hold / Resume
— Shutdown
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« Commands
Objects with command description (XML) and ProcessCommand function.
Name string: / server [ node / application / type.thread.name
— server: DIM namespace
— node: name:ID (port)
— application: namespace::name:|D
— type: DEV, MOD, POOL, PLUG
— thread: name of module or device or...
— name: command (description by related parameter record)

« Parameters
Same name structure as above

 Parameter records
Recognized by GUI, graphical presentation
— Status
— Rate
— Histogram
— Command description
— and more
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 General upgrades
¥1 Large buffers (up to now 32K limit) in MBS.
4 Large buffers in LMD files.
¥l MBS control via DIM
- DABC specific mode (DABC is event builder)
/1 MBS transport in DABC mode blocks, if no DABC is connected.
A MBS transport sends variable sized buffers.
41 Using large buffers and one buffer per stream: no event spanning.
* New LMD file format
/1 No buffer structure.
¥1 File header, data elements, index table (random access).
4 No size limit ( > 2 GB).
¥l Supported by event API.
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Triggerbus

MBS frontend

MBS frontend

TCP

> input PC
l
v
event
builder
> input

. ¢
DABC =x-
archive
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MBS

!

MBS Device

!

MBS Transport
DABC Module
» port
| } MBS Combiner =»| port
| . port v
MBS Transport File Transport
MBS Device File Device
MBS File
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MBS frontend
MBS frontend

Triggerbus

TCP

> input

v

sender

event

builder
A

PC

DABC =x-

21,
ok

@

GE: Gigabit Ethernet

A 4

— archive

PC
sender v
T event
builder
input
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MBS
MBS Device 2 x Second node
MBS Transport |
DABC Module DABC Module —
» port = MBS Combiner =»| port —* port —> Sender —[: '
port
[
Local or over network
| DABC Module DABC Module

A 4

port
. :|-> Receiver =»| port
port

v

port > MBS Builder =

port

A 4

File Transport

Second node 2 x

File Device

vV

File
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