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Motivation and use cases

Core design: dataflow, modules, manager object
Application plug-in mechanism

Controls and configuration interface

Status and Outlook
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W.F.J.Mdller, 2004
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FE J

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

*4 2.5 GBit/s data links

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, IB: InfiniBand
MBS: MultiBranchSystem

clock distribution to FE

DABC PCle support

8-20 PCs dual quad .
< Active Buffer Board*:

| S PCl express card
bidirectional

2
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5 ABB |
O — PCle
MBS g PC
GE switch

event building «A.Kugel, G.Marcus, W.Gao,
v *Mannheim University Informatics V

IB switch DABC
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Use cases: Requirements:
[« Detector tests * build events over fast networks
 FE equipment tests « triggered or self-triggered front-ends
CBM ( - Datatransport tests » time stamped data streams

Gs.{ j

r

Time distribution tests
Switched event building
MBS event builder

data flow control (to front-ends)

connect (nearly) any front-ends

interface for application plug-in code
connect MBS readout or collector nodes
interface for several controls frameworks

=> DABC for CBM DAQ testing and as future ,,general purpose”“ DAQ system
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DABC data i PC . ¢
frontend input (oiiing ;—:H,—;
DataCombinerr tagging

filter
frontend v analysis
Readout scheduler 5
frontend » GE
other v
—(—
PC
- v
PC analysis
archive
scheduler v
4 sorting |
tagging |
data filter ".
input analysis archive

GE: Gigabit Ethernet
IB: InfiniBand

» DABC data flow

C
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Linux PCs
LynxOS Ixi013 Ixi015 1»*#
L1 4 MBS frontend > input ‘s
X86-7 event
v builder
sender ¢
MBS frontend
x86g-4 —l
DIM, Java
o)
©
- Ixi014 Ixi016 Ixg0517
S
"qc'; sender —
2 ¢ event controller
TCP . builder
> input
No common trigger for demo

GE: Gigabit Ethernet

» DABC structure
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DABC MBS pluglns :
MBS
Device Second node
Transport DABC Module DABC Module p; ,
» port > Formatter =*| port » port > Sender —[: !
port
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pclrt DABC Module DABC Module
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A module processes data of one or several data streams.

Data streams propagate through ports, whi connected by transports and devices
/r\\\ ,_/ / 1 \

DABC Module DABC Module
—— port ——* process separate threads process = port >
rt / rt

\DO_/ \p?/

Central data manager
Memory pools

Bufferqueue Bufferqueue

\ 4

Transport = — = — = =X'—=—==+

Devi Network . W

A
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Controls Memory Pools Object registry
interface
Devices Modules Commands| | Parameters Plugins
SocketDevice E i E AN
: . create | _
: Bnet modules | € = = =— = =t =— = BNet-Plugin
. connect !
; -~ i
5 5 A A
| define i
configuration .:.
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DoError

DoEnable

DoConfigure

DoHalt DoHalt

» State machine is defined by controls interface of DABC core
« ApplicationPlugins implement state transition actions (,,user code)

 Nodes in B-net may set up state machine hierarchy:
(e.g. 1 master node, n worker nodes)

D A B http://wiki.gsi.de/DABC



I=5= 1l ;e
DABC

Parameters:

 Registered by plugin or device class

« DIM field service with naming convention and DABC structure
 Also: SOAP/ XDAQ infospace representation, web interface, xml input
 Recognized by generic GUI, automatic graphical presentation
 Types: Simple, Status, Rate, Histogram, Info, Command description,...
Commands:

 DIM (and SOAP) implementation

- State machine commands
(generic, with overwritten standard callbacks in plugins)

Framework commands (generic, e.g. ,,SetValue®)

« User defined module commands (registered by plugin or device):
— execution in user callback
— recognized by generic GUI via command description

— command streamer and description (XML)
independent from controls implementation!
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X D‘é\ag framework for CMS, see http://xdaqwiki.cern.ch

XDAQ Executive (process, addressspace)
Web browser «
> Web server (SOAP) «
SOAP client: ) |
Java GUI » DIM server «
4
~ .
(L et XDAQ Application |
Nava GUL_~|, ; ; .
LabViEw GUI : » Infospace State machine
EPICY GUI |
: DABC Core
GRID¢C . . Modules .
command queue
A 4
following screenshots * Infospace: remotely accessible parameters

of first implementation

DABC core is not depending on XDAQ environment!
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% DABC Controls o= [

ERER % wmpr@d@ TR =32

TED MbsLauncher o’ o [ I?_-'i DabclLauncher o' « [
— —
Mame server: [[xq0% 00, gsi.de Mame server ||xg0% 00, gsi.de
hMaster Mode: (xE&g-<4 Master node: ||xg0% 17, gsi.de
User name: |goofy Master name: [Contraoller:41
Password: User name: [goofy
User path: [+v5 0/ x86 fnewmbs Password:
MBS path: |/dag/usrfgoofyfmbswark WS 1S User path: [/misc/goofy/sniff/dabbcapplfconfig
Script: |script/remote_gxe s DABC path: |/miscfaoafyfsnifffdakc/
Command: |m_rising 50,/ %86 fnewmbs | x860-4 x86-7 Setup file: [DABC_MBS_Setup.xml
DE~0 #0006 F & F R e
Dwe®0e 00|

Start MBS

o‘ " Stop DABC s iin“w" [

Columns

0, MBJfs: 000
ACCUisition

-4 Funni
Current node: .

RateMeters 7 X
Columns




# DAEC Controls
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e MbsLauncher

o @ [

%/ DabcLauncher

MES connected

hMame server |I}{§105 Q0. gsi.de

hla:

B3 Parameters ;

DABC connected

Mame server ||xg0% 00, gsi.de

nrt
EIN

D

Mode

Application

Farameter

Current

Set walue

L7
=
=]
=

00030

HEEG-4

M55

Funtaocde

MBS 1o DABC

o003l

HEGG-4

M55

=zer

goafy

00032

HEGG-4

M55

sPerform

Ewents:

208441, MBuses: &

00033

HEGG-4

M55

sRizing

Funning rising receiver

000z4

HEGG-4

MG

s5etup

Loaded ml setup set_mo.usf

00035

HEGG-4

MG

sTranspart

Funning transport

flloooze

HEEG-4

M55

sUtility

Eunning utility

UNER

HEEG-4

FEM

Current

CUrrent node: X8e-7

000z E

HEEG-4

00nz9

xgos17.gs. Full parameter table of DABC and MBS

00040

LO&Fel 22 ...

lxgo517.gsi. Parameters can be set here, if not locked

1xa05 17 g5iue.. .

T ner. <+ 1

PIELLEWILE, LIS,

P L AN |

IxQ05 17 gside:;. .

Controller: 41

mlodelist

|}{I0 13 geide: 1972, %014 gside. .

%0517 aside:;. .

Cantraller: 41

Funstatus

Feady

1xa05s 17 asi.de:. .

Controller: 41

State

Feachy

%0517 asi.de:. .

Controller:41

cantrollerTid

41

%0517 asi.de:. .

Controller:41

debuglewvel

1

%0517 asi.de:. .

Controller:41

heartbeatPeriod

5

lxa05s 17 asi.de:. .

Caontroller: 41

nodeDMy

lxgos 00, asi.de

1¥g05 17 gsi.de:. .

Controller: 41

hiodeld

0

%005 17 gsi.de;. .

Controller: 41

porDNG

2505

NN .

1¥g05 17 gsi.de:. .

Controller: 41

runhingTirme

290

1¥g05 17 gsi.de:. .

Controller: 41

s1anTime

1203957518

l¥g05 17 gsi.de:. .

Controller: 41

statushessage

State machine reached current st

lxa05 17 gsi.de:. ..

Controller: 41

wrarkerTid

42

i 13 geide: 1. .

Feadout: 42

CfgClusterhar B. ..

YDA xg05 17 gsi.de: 1965

%012 gside: 1. .

Feadout: 42

CfgConnected B .

%012 gside: 1.

Feadout: 42

CfgContraller.B. ..

%012 gside: 1.

Feadout: 42

Cfghladeld. Bnet...

Cfghumblodes.. ..

OO0COCO OO O OCEOO OO OO OO OOEEREEEECOR

%012 gside: ...

Feadout:42
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# DAEC Controls

R %@ EEE WL =E

TE MbsLau

ncher

MES connected

Mame server
Master Mode:
User name:
Password:
User path:
MES path:
Script:
Command:

%/ DabcLauncher

& Commands :

> Ixi015.gside:1972 || - Command MbsCommand, scope Commaon

¥ Ixi016 gside 1472 | |

o [ Readout: 42 —

o= ] DoEnable :
o [ DaErrar :
o 3 DoHalt | Argument (C):| | [Eonrig
o= ] DoStart 1k

& ] DoStop 2
=t : Commands of DABC and MBS

o 7 ManagerCommand L an
o= ] MbsCommand i L

o [ Mbsshell

l

I
I
l Loaging
{ A5 0 008 1TV 2751 U XDADKEeG-4MYG M -XE8e-7 rirec e -
I 25022008 172751 |U) XDAD/XEGC-4/MICM: -XE86-7 rirec sbuffer size: Qx10000, 1 buffer per strearn, 10 streams
[ll25 02,2008 172751 |U] XDAQUXEE0-4/MS0M: -X86-7 rirec sstream segment base: Ox0, outmode: 1
(25 022008 17:27:51 |U] XDADQ/XKEE0-4/MIG/M: -XE86-T rirec e
|25 02,2008 17:27:51 [U] XDAD/XE6G0-4MSCM: -XB6-7 rirec ‘task m_rirec started
(|25 02 2008 17:27:51 [U] XDAD/XKEBeD-4 /M5S0 /M: -XEB6-7 transport task m_transport started
|25 02 2008 17:27:54 |5 MB%: ™enable dalbc
25 02 2008 17:27:54 |U] XxDAD/XSEC-4/MICIM: -XE60-4 (transport :starting server in exclusive mode
5 022008 172754 U] XDADSHKEEC-4/MICIM: -XEBeC-4 transoort “5et DARC mode, buffer farmat wariable, tyipe 100
25 022008 17:37:54 |U] XDADSXEEG for client (part &000) 3
25 02,2008 17:27:54 (U] XDADXESG OUtpUt of DABC and MBS sefver in exclusive mode I

25022008
22008
22008
22008
22008
22008
22008
22008
22008
22008
22008
22008

[ P ) §
Td P Fod Pd B Pl Bd Pd Bl Bl [
L oLA L L LA U LT L e L

172754 U ¥xDAQJKEBGC-4/MEC M, -XE86-7 transport (5et DABC mode, buffer format wariable, twpe 100
17:27:54 |U] XDAD/XBeo-4/MICM: -X86-7 transport waiting far client {port G000}

17:28:04 |U] rsh ®x86g-4 -| goofy fdagfusrfaoofymbswark S Lfscriptfremote_exe.sc fdagfusrfgoofyfmbswark S L w5 O KEE fnewn
172804 U [1] 5

172804 U] XDADQfKEGD-d/MSC M, -XE860-4 rirec ‘icp socket connection 1o RISIMG data sender node established

17:28:04 |U] XDAD/XBeo-4/MIS M -X86-7 rirec ‘top sacket cannedction ta RISIMG data sender node established

17:28:05 [U] XDAD/XEe0-4MSC M -XE865-4 (rirec ‘top thread: acquisition running

172805 |U] XDAD/XEBeC-4/MICM: -X8&-7 rirec ‘tcp thread: acquisition running

1732806 U XDAQ/KEeS-4 /M5 M: -XE860-4 rirec smain thread: acquisition running

17:28:06 |U] XDAD/XEeo-4/MIC M: -X86-7 rirec smain thread: acguisition running

17:28:27 |5] frmiscjaoofyfsnifffdabc/script fdabostantup. sh fmiscfgoofyfsnifffdabcf fmiscfgoofyfsnifffdabcapplfconfig DABC _MBSY _Set

17:28:27 |U| ssh 1x005 17 gsi.de -| goofy /misc/goofyysniff /dabcfscriptfdabestariup. sh /misc/goofyysniffjdabc; fmisc/goofyysnififdan
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DABC is a new ,,general purpose®“ DAQ system

Achieved Todo

« Core infrastructure  Controls, GUI c't

- Data flow engine  Data formats

.+ XDAQ runtime environment * Combiner/time sort

« Generic Java GUI * Programming Interface

- PCl(e) support implementation c't

- MBS event building * Configuration DB

- Programming Interface « Packaging and deployment
definitions  Documentation

Network performance tests: see next talk (S.Linev)
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