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ALICE Physics requirements

Pb-Pb beam

Rate
- Central 20 Hz
- MB 20 Hz
- Dimuon 1600 Hz
- Dielectron 200 Hz
pp beam
MB 100 Hz
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Max. ev. size
86.0 MB
20.0 MB

0.5 MB
9.0 MB
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é 1.25 GB/s
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DAQ @ LHC

LHC Event Readout
Beam Size (HLT input)
(Byte) (Events/s.) (GB/s)
Pb-Pb  4x107 2x103 25
Pp 106 2x103 10
pPp 106 10° 100
LHCb
Pp 2x10° 40x104 4
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Mass Storage @ LHC

Recording Data archived
(Mass Storage) Total/year
(Events/s.) (MB/s) (PBytes)
Pb-Pb 200 1250 2.3
(o] 0] 100 100 6.0
(o] 0] 100 100 3.0
pp 200 40 1.0
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ALICE TRG/DAQ architecture

Rare/All R

>
l

LO, L1a, L2

BUSY BUSY

DDL

L0, L1a, L2 H.RORC

HLT Farm
—FEROJ|FERO [FERO) [FERO|
Event l 1123 DDLs 262 DDLs l — 10 DDLs
Fragment v

329 D-RORC 10 D-RORC

Sub-event | v v v v
@3@ [ Event Building Network ]
' Event v Y ‘r :‘

ooc| [eoc] [ovc] [omc] iS¢ [oss] [oss]
&DC GDC GDC GDC 25 TDS DSS DSS |5 DSS

File : \ .
[ Storage Network )
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Outline

 Hardware components
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Local Trigger Unit

¢ Common interface between Central Trigger }
Processor to TTC tree of each detector v

v
—
< <
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_

stdfuncs
cre_emuaor |

Configuration
Testing Inp3elTiming |
Monitoring
SimpleTests sendL1L2 |
SLM
MasterTest

Tt » SOXA0DO00:

cmd |

BPID 2407

initmain called. ..
posrl ()

L el e

St S S OxB100007

cmd |

M
startl quitl kill | Log: [Mome

PID 2404
LTUcode:56 serial#:3f VME wer:a3 LTUfpga:ad
EC_STATUS: 2

quit.
—
W L 5 SR e atoT; X
Sequence: |LO.seq
Load sequence | Sequencer editor | I
Trigyer src:  Disabled |
Errors enabled |
Frequency:
error signal rate: |1 0 Hz BC delay: ¢
Error generation allowed for: LO LZa | e [ (e
14 FIFO emf| .
Error on demand: L14 FIFO not L1A3
Fa

Pre-pulse LO L1 L1 Message L1&L1 Message LZa Message L2r Word L1A FIFO: . it

error error error error eror eror error 3 _ | “* Random
<+ Calibration
. Orhit: 0
Generate 1 'Start signal’ | Automatic START o colecteq | I
signal selection:

set CSR1 ]
Start emulation | | | quit |
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Detector Data Links

¢ Standard and stable interface detector/DAQ
¢ Point-to-point full-duplex digital data link

¢ Massive parallelism (100’s) <|> <l>
¢ Integrated with SDD, TPC, TRD, TOF, Muon, HMPID }
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Link performance

¢ HEP development based on commodity components:
m Fiber Channel or Gig. Ethernet: 2.125 Gb/s
m Optical transceiver 850 nm VCSEL
m Flash-based FPGA (Radiation tolerant)

220.00
200.00 A
: ® 180.00
200 MB/s sustained 2
. < |
Lots of bw available. 5 160.00
Major fraction available to 5§ 140.00
end application.
pp 120.00 -
[
100.00 ‘ ‘ ‘ ‘
10 100 1000 10000 100000 1000000
Block size (32-bit words)
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Links Adapters

¢ Adapter for 1 or a few links to PC I/O bus
+ A few-to-one multiplexer )

¢ Massive parallelism (100’s)

v

—
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Link and adapter performance

¢ Currently PCI and PCI-X busses. PCI-XP (PCI Express) in the future.
¢ No large local memory. Fast transfer to PC memory

¢ PCl interface

m |P core (VHDL code synthesized in FPGA)
m PCI 64 bit 66 MHz. Master enabled.

200 MB/s sustained Readout over PCI

250
f._\. = . =

N
o
o

Total PCl load: 92 %
Data transfer PCI load: 83 %

150

100

Data rate (MBytes/sec)

[é))
o

Lots of bw available.

Major fraction available to
end application

o
o

10 20 30 40 50 60 70
Block size (kBytes)

—=— Data rate MByte/sec
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Subevent & event buffer

¢ Baseline: 1

m Fast dual-port memories ) |

= Electronics racks are over <>
Extensive use of dual-CPUs PCs L/

¢ Key parameters:

= Cost/performance CD —> ‘
m Performance: I/O and memory bandwidth , \j
I‘ \4
_[ \ 4
-
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Readout System Performance

¢ Supermicro server motherboard with dual Xeon CPUs @ 2.4 GHz
m In the future: multicore CPUs from Intel and AMD

¢ Six PCI-X slots, 4 bus segments (3+1+1+1)
Linux OS
¢ ALICE Data-Acquisition software (DATE)

4
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Performance: 6 D-RORCs

¢ Testing the fully populated PC using data source internal to
PCl interface

m Interoperability test
m  Measure the maximal input bandwidth

3 PCI #6 1¢ch | 1¢h
AN
3+
® PCI #5 1Ch | 1Ch | 1Ch
Q PCI #4 1Ch | 1Ch | 1Ch | 1Ch
N
5 5 PCl #3 1Ch 1Ch
I =
= 2 PC| #2 1Ch | 1Ch 1Ch
S| g
n PCl #1 1Ch | 1Ch | 1Ch | 1Ch | 1Ch | 1Ch | 1Ch
Bandwidth [MB/s] | 264 464 424 528 792 | 1045 | 840
Normalized Bandwidth
264 232 | 141.3 | 264 264 | 261.3 | 140
[MB/s/Ch]
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Event Building Network

¢ Baseline: 1

m Adopt broadly exploited standards CP
Switched Ethernet and TCP/IP

¢ Motivations for switched Ethernet: <|>

m Performance of Gigabit Ethernet switches already =é
adequate: 2 Tbit/s of aggregate bandwidth

m Use of commodity items: network switches and ‘
interfaces C

m Easy (re)configuration and reallocation of
resources

L)

v

1

+ Network Interface Card (NIC) y

+ TCP/IP Offload Engine (TOE) !
Dedicated processor to execute IP stack —

+ 10 Gbit Ethernet in the PCs v
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2003 ALICE Data Challenge (ADC V)

10 Tape Server
~ 1 4xGE
Enterasys E1 OAS —r

3COM 4900
16 x Gbit

32 1A64 HP-rx2600 Servers
2 x 1 GHz Itanium-2
2 GBRAM

12 Gbit, 1 x 10 Gbit
HEE ! 3COM 4900 Broadcom NetXtrem BCM5701 (tg3)
RedHat Advanced Workstation 2.1
10GE 6.4 GB/s to memory, 4.0 GB/s to 1/0
4 x GE
10GE
Enterasys ER16
16 slots

4/8 x Gbit or 1 x 10 Gbit/slot
4 x 7 Disk servers

2 x 2.0 GHz Xeon

1 GB RAM
Intel 82544GC
4 x GE
L2 TTT SN L2 TTT SN L2 TTT SN L2 TTT SN L2 TTT SN L2 TTT SN L2 TTT SN L2 TTT SN 3COM 4900 Cs

~ 80 CPU servers 2 x 2.4 GHz Xeon, 1 GB RAM, Intel 8254EM Gigabit in PCI-X 133 (Intel PRO/1000), CERN Linux 7.3.3
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[l ADC V' Trunking

—e&— Distributed —=— Same switch

600 -

500 -

400 - — — —a— &

300

MB/s

200 -

100

Trunk of 4 x Gb Eth
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Scalability of network-based event building

DATE COLE EQUIPMENT FLAT, 1 MB events, 21 LDCs

1600.00

1400.00 o . o o

1200.00

1000.00 il
I 800.00
600.00

400.00 ~

200.00 pd

0.00 ++H+—+——+tH—H—t

0 5 10 15 20 25 30 35 40

# GDCs

* Reliability and scalability of the whole system
» Throughput limited by data sources

P. Vande Vyvre - CERN/PH 23
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Mass Storage System

¢ Logical model: distributed file-system

¢ Software implementation
m CASTOR system developed by CERN/IT
m Accessibility via the GRID

¢ Baseline hardware implementation
m Transient Data Storage

Located at the experimental area
Capacity: a few hours of autonomous data taking
Before archiving to tertiary storage, if any

m Permanent Data Storage

Located in the computing centre
Infinite capacity, very low cost
Single write and a few read

Sufficient performance to achieve performances with reasonable
number of parallel streams and media operations

€ 1 GByte/s: 40 active streams at ~30 MB/s

€ 1 media operation every 2’30’ with 200 GB/volume

m Open to new implementations thanks to software model

P. Vande Vyvre - CERN/PH
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Possible Transient Storage

:GDC] [GDC] [GDC

~

J

e o) (S 3

B

90 r - T T T 130 T v .
Separate devices - Separate busses —= 120 t _ 1 stream
80 Separate devices - Same bus —=— 110 | . 2 streams ——<—
Same device 3 streams —=—
T T — P 1 & 1007 . L d4streams - ]
= e . - S .. = LT I e T s e S e — I
@a 60 [ oy 0 B e ——
é /../ \"*»\\,?_“ é 80 b i o
£ 50 e s 70t
o O L
S s} g 60
230} 2 207
g O S G U R g 407
20 f _ otk 30 |
20 t
10 ' 10 }
0 — : : : : 0 =t : : : :
1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05
Record size (kB) Record size (kB)
¢ TDS: local GDC storage ¢ TDS: storage array
¢ Storage attachment: internal IDE ¢ Storage attachment: Fibre Channel
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¢ Transient data storage at the
experimental area

¢ Baseline
m Storage arrays of commodity disks
m Box attachment: Fibre Channel
m Disk attachment: IDE or serial-ATA
= RAID-level
¢ Partnering with industry for test of
equipment

¢ Key selection criteria:
m Cost/performance
m Bandwidth/box
m Robustness

P. Vande Vyvre - CERN/PH 26
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Storage Arrays

L —

¢ dotHILL SANnet Il 200 FC
m 12 fiber channel disk slots
m 1 GB cache
m 1 x 2Gbit fiber host channel

¢ Infortrend IFT-6330
m 12 IDE drive slots
m 128 MB cache
m 2 X 2Gbit fiber host channels

¢ Infortrend EonStor A16F-G1A2
(INFN CASPUR Storage Lab)
m 16 SATA drive slots
m 1GB cache
m 2 x 2Gbit fiber host channel
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Storage Arrays Performance

» Aggregate throughput measured for
 Set of 5 disks configured as RAID 5
* Filesizes of 100, 300, 1024 and 2048 MB
» Recl=8 kB, 32 kB, 128 kB, 512 kB, 2 MB, 8 MB, 32 MB and 128 MB

E : . 1 i .: i‘m mﬂ i . 1 i i
fiemgr2esg—— dothill 1 - 2 GB, write " e dothill2 - 2GB,read
dothill 2 i ;’Wﬂ -------------- e dothill 1= = T T

] F b P 155
150

: . - DR (ESCRTEON AT RSTSRAN RN bt R
i1E—' * . " .:h_\_-ﬂ\ 125 ..-........-....i..-.-......-.-.-......;.-......-.-.-........|..-.....-.......-.-.-.-|...-.-.-.......-.-....|.-..-...-.....-...-...
-”_.1 '\-El Im rErTErTT ||ng||r||l||||r||l|||:lr|l||| LIESSE S .:. T e prrrrE T rTrTET Y Y

130

filesize WRK

el e

SRR LR S e

Bandwidih, Mbywe ¥res

10° 1 10f 107

nggll_lgdu. Eyms
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Permanent Data Storage (1)

¢ Permanent data storage in the
computing centre

¢ Baseline solution

Magnetic tape

¢ Critical areas

High Energy Physics peculiar use of tapes

Infrastructure hidden by a hierarchical
storage management sw

Limited market, different application
Limited competition
No demonstrated alternative yet

¢ Demonstrated solution for LHC

P. Vande Vyvre - CERN/PH
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Performance of Permanent Data Storage

| Total MEEEHmHate '

H MBy

8
=
R Y Al Wl ] W

Data to tape

R
-
=
{
—
=
—
:-
il
=-

day
11:58 15/ Jan/04 11:88 22Jan/04
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! Outline

» ALICE DAQ

— Trigger/DAQ logical model - Requirements
— Trigger/DAQ at LHC
— ALICE Trigger/DAQ Architecture

 Hardware components
« Software packages

* Towards the final ALICE
» Conclusions
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ALICE DAQ Software

» >

Rare/All

BSY

l

LO, L1a, L2

LO, L1a, L2

__FEROlEERA)

BSY

[ DDL and D-RORC software

ﬁ:FRO FERO]

DDL
H-RORC

HLT Farm

]

—

\_

Dataflow
(DATE)

\J\LDC

v

DDL
D-RORC
HLT LDC [EBC

r

T\

Control (DATE)

| Monitoring (AFFAIR, MOOD)

P

ROOT /O
CASTOR

J
~N

J
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DAQ Software Framework

. —

¢ DAQ Software Framework
m  Common interfaces for detector-dependant applications
m Address all configurations and all development phases

¢ DAQ Software

m Complete ALICE DAQ software framework in 3 packages:

e DATE:
€ Data-flow: detector readout, event building
€ System configuration, control (1000’s of programs to start, stop, synchronize)

e AFFAIR: Performance monitoring
e MOOD: Data quality monitoring

m Production-quality releases
m Evolving with requirements and technology = home-development

¢ Key issues
m Scalability (1 to 1000, demonstrate it)
m Support and documentation
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Data Flow - DATE

RUHN Control

Ready to start | Data Taking

| Stop run |
 Run AutoStart |
W Autoset GDC |
@ Recording Enabled
W AFFAIR W EDM
1 ALIMDC | HLT

Com“igur‘ationl ‘ _l _|| Run Par‘ametersl ‘ _l _||
oeme oeme

Show | Show |

RUM MUMBERE : (1785
Info: [Run 1785 running|

Fri 13 11:07 Run 1785 runhing
Clear Fri 13 11:07 Run number saved on fdateSiteAdc/c i
Fri 13 11:07 Starting run 1785
Debug ||Fri 13 11:07 * Message from thed0029qgdc: TRACE STOP_PROCESS: EVB 3223 has been killed as r
Fri 13 11:07 * Message from thed0029gdc: ACTION End of run requested with error
[FEER | Fri 13 09:10 * Message from thed0049ldc: ERROR file fdatefrunControl/Linuz/checkProc.sh problem
Bigger | Fri 13 08:05 Run 1784 running
I-Fri 13 08:05 Run number saved on fdateSitefuc/c I+l .config

| Smaller | [

DAGQ Logic Engine Status : |[RUNNING

Trace

ationFilesst

.config

ationkFilesst

= == D N [
File View Options Windows - LDC status dlSp lag
LDC name thed0001Idc thed001 3ldc thedD030ldc thedD0371dc
DAG — Run Control S s . - 5
Evtes recorded rate 40162 M 41.203 M 41.938 M 40,163 M
Eytes in buffer C1192% M 17195%|C 1168% M 17193% 12 1192% M 1194% 1 C 1187% M 119
MNumber of events 10453 10462 10457 10450
DOMAIN: divia23073
Events recorded 9616 9825 9§20 9813

Eytes injected
Eytes recorded

31'051°205'1 36
29'141'663'284

31'057'322'836
29175752364

31'043'079'636
29'154'336'1 36

a1'022'239'216
29140480912

TOUTE TENO00T -~

11:21an up 78 days, 22:29, 1 user, load average: 1.73, 1.69, 1.62
90 processes: 87 sleeping, 3 running, 0 zonbie, 0 stopped

CPUO states: 2.0% user, 50,.5% systen, 1.2% nice, 46,.1% idle
CPU1l states: 3.0% user, 75.3% systen, 2.0% nice, 21,0% idle
Hen: 384356K av, 374564K used, 9792K free, 3020K shrd,
iuap: 1044184K av, 2636dK used, 1017820K free

147540K buff
152456k cached

COMMAND

Readout SOR/EOR phases |0 a a 0
Recorder SOR/ECR phases |0 a a 0
P I E
GDC status display
GDC name thedD003gdc thed0004gdc thed0014gdc thedD0O1
Events received 4924 5170 5438 3505
Events recorded BZZ 634 673 432
Bytes received 14'588'026'344 15347910144 16167 256'396 1042866l
Bytes recorded 14'392'096'256 15175'728'576 15'983'200'G32 10'259'64"
Event builder SOR/EOR phases |0 1] 1] 0
Status FULL FULL FULL
| = -
EDM status display
EDM name thed0015edm

wakelpld received
maxiakelpld
lastThreshaoldSent
lastUpperBoundsent
edmhdask
Excluded

(nbinRun:10442)

(nbinRun:10442)

(nbinRun:10454)

(nbinRun:10464)

[0]:00040000 [1]:00000100

3414 26 29 41 50 51 B4 65 74 75 96 97
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Control - DATE

=

Experiment
| Control
S e

. System Detector
A s Electronics

Abart run

STOPPING_SHM_EVE -
STORPI VR 1 Hecorning Emabiv
STOPPING_ALIMDC | Aftair on
WAIT_STORPED
bt 5 - ALIMDE on
ST [STOPPING.LOCS.
jLoc (22)
NOT_AUNNING
STARTING
STARTING_ED ﬁ
STARTING_RECORDER
ELT’R‘\I"I:IGG_QEJ!DOIH [ETART_PROCESS THEDOIZTLDC_KEADOU
[START PROCESS TOEDO0ZO0LDC READOU
STOPPING_SHM_READOUT ot sfm'l"mﬂﬂss Uﬁmmnl.oﬁ-ﬂ

g;g&zﬁﬁaﬁg&omn [START_PROCESS TOEDOOOSLDC READOU

STOPPING_RECORDER [BTART PROCESS THEDOISZLDC KEADOU
STOPPING_SHM_EDMC =
WAIT_STOPPED e______________________
STORPED
RESETTING

1

[ Event Building Network }

& DATE software

m  Operator console
m State machines
m  Control of distributed system

¢ Home-made development based on

GDC
free software

[ Storage Network
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DATE Scalability in ADC V

| ADCY_CONTROLS::ALLDETECTORS_CONTROL Ty SMI Status |G

Hle View Options Windows ||GDI: (91))
DAG — Run Control [[SHu—

STARTING_ALIMDC
HI running on thed0001,.cern.ch with PID 29758 || STARTING_EVE
RC running on tbed0001,cern.ch RUNMING
RUMMIMG_ERR
STOPFING_EYE
STOPPRING_ALIMDC
WAl (o]
FED

Disconnected ‘ | | Connected | | ||Ready to start TI Data Ta
Configuration Run Parameters | LDC

Stop

Show | Show |

STARTING

STARTING_EDMC
STARTING_RECORDER
o o STARTING_HLTAGENT
STARTING_EDMAGENT
STARTING_READOUT

L B
L

RUN NUMEBER : [5443 Run Control Status : |RUNNING

RUMMING
Trace  [Tue 26 15:42:46 (RC) Run number saved on fdateSiteAdc/configurationFiles/ALLDETECTORS/rul STOPPING_READOUT
- Tue 26 15:42:45 (HI) Run Options Ioaded from : /dateSiteAdciconfigurationFiles/ALLDETECTORS SOIPAPING EDTFGIET
car Tue 26 15:42:45 (HI) Start processes time : 32 seconds SIEIARRIE LIEESNT
o (H) F ° STOPPING_RECORDER
Debugy | Tue 26 15:42:13 (RC) Starting run 5443 I STOPPING_EDMC I
Tue 26 15:42:13 (RC) Run Options loaded from : fdateSiteAdciconfigurationfles/ALLDETECTOR:! STOPPED
Pause ||r.e 76 15:42:13 (HI) RC options saved as : /dateSiteAdc/configurationFilesfALLDETE CTORS/AD! — T T
e | Tue 26 15:41:56 (RC) Connected to remote hosts = SD N T
Tue 26 15:41:58 (HI) Cs tion time 34 | ]
Smaller | Tue 26 15:41:29 (RC) Starting Logic Engines at 26 Aug 2003 15:41:28 {Wait...) LDC status d lsp lag
Tue 26 15:41:24 (RC) Connecting to thed002ldc LDC name |thed0001Idc |thed0002Idc |tbed00D3IdC |thedDD0Idc
Tue 26 15:41:24 (RC) Connecting to thed00d1ldc Event rate 377 311 z97 330
O e TG0 A1EEE (L) (il o WG AL e Byles recorded rate  [35.453 M 31852 M 30443 M 33514 M
Tue 26 15:41:24 (RC) Connecting to thed0079ldc E
Tue 26 15:41:24 (RC) Connecting to thed0076idc ytes in buffer C40% M 40% 638 |C 39% M 39% 623 |C 39% M 39% 620 |C 40% M 40% 6
Tue 26 15:41:24 (RC) Connecting to thed0077ldc Number of events 8645 7761 7560 6533
Tue 26 15:41:24 (RC) Connecting to thed0076idc Events recatded 5008 7128 5344 7496
Tue 26 15:41:24 (RC) Connecting to thed0075ldc -
Tue 26 15:41:24 (RC) Connecting to thed0d7<dc Bytes injected GH6056720 795453732 FTEI02T40 74577616
Tue 26 15:41:24 (RC) Connecting to thed0073ldc Eytes recorded GZZ185216 F33107796 714306545 11135200
Tue 26 15:41:24 (RC) Connecting to thed0072ldc Readout 5OR/EOR phases |0 1] 1] 0
Tue 26 15:41:24 (RC) Connecting to thed0071ldc Recorder SOR/EOR phases |0 i 0 0
Tue 26 15:41:24 (RC) Connecting to thed0070ldc
Tue 26 15:41:24 (RC) Connecting to thed0063ldc I'\I_l =
Tue 26 15:41:24 (RC) Connect!ng to thed0068ldc GDC Etatuﬁ d lsp ].-Elg
Tue 26 15:41:24 (RC) Connecting to thed0067ldc
Tue 26 15:41:24 (RC) Connecting i thed00GBIdc GDC name [tedooo1gac |thedooozgde |thedooo3gdc [thedooc
Tue 26 15:41:24 (RC) Connecting to thed0065ldc Events received 5007 4872 AT26 4658
Tue 26 15:41:24 (RC) Connecting to thed0064ldc Events recorded 145 3 2 2
Tue 26 15:41:24 (RC) Connecting to thed0063ldc .
Tue 26 15:41:24 (RC) Connecting i thed0052lde Bytes received SB3359165 SEOGET 364 S4z7eE82E 533713160
A i Eytes recorded GBSTEZZTE B4G23205 43215472 43215472
T Event builder SOR/ECR phases [0 0 1] 1]
Status
A = =
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DAQ Configuration Database

¢ DATE Configuration Database
m  Operator console
m State machines

¢ Home-made development based on free software (MySQL

Detectors i e
Roles list

Role Detector
ID 111

Hostname

Description
KMade of Undefined

AlonelLdc Ton | ,

DetOne op feve

DetOneLdcl Active

Suppression DetOneldc?
Event building patterns DetOnelLdc3

Memory banks

Event building rules

|
|

Tree structure

Triggers

Yariahles

Commit Rollback |
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Web access to Configuration Database

5 Eile  Edit  Miew Go  Bookmarks  Tools  MWindow  Help
Eﬁk Yoe e Bl I@ http#flocalhost'date/dumpconfia. php j
' T} Home | “WkBookmarks
Clonnected successfully to DATE database
Roles
Name Hostname Description Role Id || Toplevel | Madeof
zdel hosts GDOC #1 GDC 1 1 1 Undefined
gdez hostS GDO #2 GDC 2 |1 1 Undefined
DetOnesldel host1 DetOne LD #1 LDZ 1 i 1 Undefined
DetOnel dez host2 DetOne LDC #2 Lo 2 |0 1 Undefined
DetOnel de3 hosts DetOne LD #3 Lo 3 |0 1 Undefined
DetTwoldel poald37 DetTuwo LDC #1 LD 10 |0 1 Lndefined
DetTwoldez hosts DetTwro LD #2 Lo 11 |0 1 Undetined
Alonel de host7? single LDO LD 2001 1 Lndefined
DetThreel de hostd DetThree LDC Lo 1600 1 Undetined
DetOne Dietector 1 Detector 1 1 1 subdetector
DetTwo Dietector 2 Detector 2 1 1 LD
— | [— - [ 1M 1. 1. 1 |

P. Vande Vyvre - CERN/PH 38 Split - October '04



! Performance Monltorlng AFFAIR
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¢ MOOD framework

m Interfaces to detector code

m  Software development in all
institutes

¢ Applications:
s Raw data integrity
m Detector performance
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Data quality monitoring - MOOD

| Event: "377" Timebin: 0-1000 |

1¥ Hor poacl| 2¥ Hor poa ¢l ¥ Hor poa el 4¥ Hor poa ¢l 5Y Hor pos gl
af = wf
1am =
a of
o
=t 1om| =£
Row (IROC) 1 i
mm
=f =£
mf = =f
12 | o
am
Lol by vatdbberchombersim sl N
Zoinane | o1z Latale U ozoioaos | o1ziaia e 0 ooz 21318 m D ozoinane | LziaLein o oz osooom 1oz e tooie
 pointing to eh [em]  pointing to eh [em]  pointing to eh [em] x pointing to eh [em] x pointing to eh [em]
1H Yer poac| | | 2H ¥er poa ¢l | | 3H ¥er poa ¢l | | 4H ¥er poa ¢l | | EH ¥er poacl|
af =
=}
m
=}
=t
=f

naos 1 o1zLata e D ozoamaom |12 13 ta 8
¥ pointing up [em] ¥ pointing up [em]

T T P P P i
oz n3oa I

I mmm
0 0zo3oan ' 0 0z naoms o

) o B oLziatae
¥ pointing up [em] ¥ pointing up [em]

of
o oz o3

nans 1 o1z Latate
¥ pointing up [em]

P. Vande Vyvre - CERN/PH 41 Split - October '04



Outline

 Towards the final ALICE
 Conclusions
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Combined ITS test beam

Micro-strip telescope

T

Most major detectors
(SDD, TPC, TRD, TOF,
Muon, HMPID)
integrated with the
ALICE DAQ system

SSD (Silicon Strip Detector)

SDD (Silicon Drift Detector)
SPD (Silicon Pixel Detector)
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DC SDD

s LDCc sPD GDC:
|, — Seil 2 Xeon 2.4 GHz 1GB
_;2 RH linux 7.3.2 — DATE 4.6

L

1 equipment:
‘RORC

*Event builder
Run control
*Monitoring
*NFS server

3 equipments:
*Trigger (HW/SW)

*Microstrip readout
*TDC
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Control for ITS Test Beam

Hle View Options Permissions |

ITS
Partition Control Agent

B _4"

Haiting for commands

KMore ...

| Access rights g¢ranted to the PCA

PCA info: [16:16:19 : {3

ITS
Individual Detectors operations

Fi
| Haiting for commands ISTHNDALONE_HUN I:_Iﬂ | Haiting for commands

File Permissions

ITS
TRG d i

i ]
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Simulation

¢ Complete model of the ALICE TRG/DAQ
¢ See next 2 talks:

= Tome Anticic
ALICE Trigger and DAQ — Simulation

= Linda Vickovic
ALICE Mass Storage System Simulation
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Conclusions

¢ ALICE TRG DAQ system

= All major hw and sw components released

m Production phase

¢ Towards the final system
m Integrated with most major detectors
m First combined test beam

= Simulation

¢ System evolution
=  New technology: PCI-XP, multicore CPU, 10 Gbit Eth

m [solate from technology obsolescence by logical interfaces (DDL or Mass
Storage System)

¢ Start installation 1Q 2005. Startup 1Q 2007
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