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The Needs

e Acquisition Chain :
developpement from scratch

e Control-Command Chain
(replacement for buggy Liblda)

« Human-Machine interfaces

* For DAQ debugging
* For data acquisition

* Properties

« Calice compatible (DIF-LDA-
Ethernet Calice format — can 2
use different Omega Rocs)




Design Concepts

Functional blocks with easy
communication channels (on
the Unix model)

Every block is making few but
making it fast and good

Easy evolutivity

Massively multi-threads
approach

Pipelined treatments




Ethernet
Usb

PCl(e)

Acquisition Chain

Data uncap

Driver

Checking
Uncapping
Reordering
Tagging

Interfacing
kernel and
hardware




Low level Transfer

Standard Ethernet driver (e1000)
Low-level socket (SOCK RAW)

Limited in rate by the SOCK_RAW
implementation

Projects to speed up: integrating UDP in GDCC
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* One of the two specific parts of the system
(dependant of the DIF Firmware version)

* Functionalities . uncapping packets, DIF
tagging, loss control, integrity control

* Implemented in an external library for genericity
and maintainabillity 6



The distribution bus

» Split data into beams (by dif) et = ==
o Offer the maximum flexibility in data treatment

 Offline through files
 Remote online through sockets
» Subsampling sockets for slow online analysis

programs
. | .
: _ ZonED] (de)coding
Skiroc Signal uncap command ASIC signal
/\ and control
subsample Control y
Shd Mems | | Files Soilals Sockets packets Offering

Generic various

distribution
Distribution memory bus mode




Signal Uncap

* The second specific block of the system
(dependant on the roc chip version)

» Actually adapted for skiroc, can be ported easily
to spiroc or any other Omega chip

* Uncaps the skiroc data to produce isolated
physical events

* QOutput a plain text format (without loss of
information) 8



The Control-Command chain

e All devices has their module in the
control-command

« Based on the pyrame framework
(LLR)

» All accessible through the pyrame
GUI




The actual ECAL hardware

Hardware Comm Bus - — " . |
Pulse generator Ethernet LXI/TCP T ,

High Voltage power RS232 Sl REAAA T

supply . -

Low Voltage power GPIB

supplies

LDA Reset device Arduino

CCC RS232/USB

LDA/DIF Ethernet




The Big Picture

Var Mod Detector Superv| XDAQ PyCalDaq

Electronics Debug Supervisor

setvariname, value)

getvar(name) Init_%hdev_apoitype name
definit_difldport,ldaid, dec_nibkle params)
roctype Ivaid, hvacard, hvachan) finalize_%dev¥_apcil)
finalize_difidifid.nbrocs,rocslist) definit_rocidif, chipld) config_%%devibapc{params)
config_dif(difid, mode, hvavalt, finalize_roc(} definitialize_apc{connectid) Detector C md
hvacurlim) ) ROC Cm d config_roc{rocid,filename, gtrigger, power_on/off_apcl)
set_rocconf_dif{difid,roc_id) delay,fhcap) pre_{synchro_apc()
readfwrite_berb_difidifid. borb_id, dump_sc_rocirocid) configure_apcirunid,configid)
{values)) set_gtrigger_roc{rocid, gtrigger) invalidate_apel)
readferite_rmgde_dif{difid set_delay_roc{rocid, delay) startfstop_acg_apc(takename) —
{values)) set_fbcap_recirocid, focap) check_config_apci) definitialize_det{connectic)
read/write_status_difidifid. reconfigure_apciparams) powrer_on/off_det()
{values)) configura_det(configid) H
reset_dif(dil_id} invalidate det() S I g na | M Dd

reset_rocs_sc_difidifid) Acq PC c md start/stop_acq_det(takename)

reset_rocs_probe dif{difid)

acq_start_int_difidifid) DI F Cmd definit_signal(name, goid channel
acg_start_ext_dif{difid) config_signal(sigid.freq)
acq_stop_difidifid) definit_tvalgpib_ad:dr) start/stop_signal(sigid}
ro_cont/stop_difidifid) power_on_lvallvaid)

power_hva_onfoff dif{difid) power_off_Iva(lvaid)

pawer_anjoff_difidind) setvoltage_lvallvaid, voltage)

definit_dee(lda_id port) setlimeur_tvaitvald,limich LVA MOd GC'DCk MOd

— — finalize_dco{dccid nb_difs)
DCC Cmd | Grmgacciaccar - definit_geinost, port)

definit_ccolust_print)

dec ; o start_signal_gcigeid,channel)
definit_ldaimac_addr,pc_dev lvaifi) o IE":E‘rIJE dCiCl: ]:j. “ config_ccc(ceeid, mads) 5“3‘F'_5i9.”3| _g‘:f‘:“‘:ij channel)
finalize_ldalldaid,nb_difs, nbdccs) rst. nks_dc_r_"(-:_ r,'l'l' ! start_acqicccid) sat f_rshqup n_cy g-rtn'u-ﬂ channel
cunﬁg_l_dail:lan::l.:rsl‘_s-:lelay'] reset_decidecid) StGP_BCﬂ__CCCi'»-'”d_J CCC Cmd :"l.'q] o S
get Inks locked Idalldaid) pausi!_trtlg__ccci-_{-.cl:ll : :
et version ldalldaid resume_trig_coc{cocid )
get_status |_C|EIHEJ\.IiI’.::I] one_pulse_ccciccoid) d':ﬁnlt_hva['.'.-Il_.l"u.p:l it}
set_macdest |da{ldaid,macaddr) power_onfoff_ccc(cocid) definit_apiblap_add - E::Er_uﬁ:lﬂ_h'fﬂ['-d"«_ d,
I daid mas 2fi apfe_addrusb_prin n
;:'tﬁ:]nl'\f;flﬂ:?i|:;;I|J':i.|::a '::i” datal LDA Cmd — wf!"ll’d_gﬁ’,:-il:lﬁﬂ;.'_.1:1dr_:1.:| 1) poweEr off_hvaicard_id
send_diffc_Ida(idaid mask,data) reset_lda_ard{ldald) write_gpibldst_addr,data) chan_id)
— = - close_gpib{) setyoltage_hvalcard_id,

get/set_trans_delay_|daildaid,[delay])
power_ondoff lda(ldaid)

chan_id,voltage)
Ard ui n D i’.p:tlu.!'m: url hvalcard id,
definit_eacqnb_streamsuncap_lib GPIB Mod HVA Mod e

athdev,datadir, stream_suffix)

start/stop_eacaql} open_seral(ush print)
startistop shmem eacg(h read_seriallserid) apen_lxi{host,port)

fush_files_eacqiprefix) wrnrd_serial(serid,data) warrerd_Ixi(lel i, data)

get_cpkt_byid_sacq(id1-id5) send_fopkt_eldal...) write_serial(serid data) write_lxiflxiid data)

allowydis_autoflush_eacql) send_ldapkt_eldal.. } sxpect_serial{serid pattern) close_|xiflxiid)
close_seriallserid)

Ethacq Mod | Ethlda Mod Serial Mod TCP LXI Mod

Hardware




The detector control command

 Detector Abstraction
Layer

* Allows only the
global detector
transitions with
iIntegrity checks

« Commands all the
other blocks

« Based on a state
machine

SUpenvisor AN ENX
Calice Commands
Local Supervisor
- Initialize initialize_det
Variahles

i AT Deinitialize deinitialize_det
Ei = 0 % Power on power_on_det

. ] Power off power_off_det
Acquisition active 0
S 0 rfEe Configure configure_det
Acquired contral 0 packets |Check configuration check_config_det
Unknown data 0 packets (nvalidate configuration invalidate_det
Lost data 0 packets | Start Acquisition start_acq_det
Number of busy buffers 0 Stop acquisition stop_acq_det

i Connection

Dt iz L b 5 i Host (disconnected) Port Connect
Shared memory export active 0 10.220.0.2 9000 Disconnect
Data transmitted to shared memary 0 bytes
Data transmitted on sockets 0 bytes
Files autoflush 0

Errors
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- Load connectivity

ECAL state machine

State = UNDEFINED \

<

5

Database e PEPNT, e s 0 Cnn
~Allocate memory | Wransition Initializ init_dev(dev,parms) | Transition Deinitialize
structures (connect id) finalize dewv() T

: Y

- Power on ccc

State = OFF \

v | |

- Power on Idas
- Power on difs

Transition Power On Transition Power Off

- Power on arduino

- Reset devices
- Load configuration

i A

State = READY \
v

Database
- Configure devices

O |
Transition Configure

- Synchronize clocks
- Zero the chips
- Power on high voltage

- Start ethacqg

config_dev(dev,parms) Transition Invalidate
(run_id,config_id) T
Y

State = CONFIGURED ‘

vl O]

- Start spill

Transition Start Acq check_config() Transition Stop Acq

reconfigure(parms)

- Start trigger
- start cccacg

(take_name) T
Y

State = ACQUIRING \

Legend :

states

parameters

cyclic transitions

(state internal functions)
actions

- Destroy memory
structures

- Power off ccc
- Power off Idas
- Power off difs
- Power off arduino

- Power off high voltage
- close connections

- Stop cccacq
- Stop trigger
- Stop spill

- 5top ethacq
- Flush files
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Unified XML configuration format

Parser sends « init » and « config » orders to every modules

LDA Mod >
Acquisition PC -
hﬂ()(iL”(E [)IF hﬂ()Cl g
-
| | DCC Mod
Dispatching H
%
parameters CCC Mod a
H
GC Mod r
<pcacg name="pcacqgl"> W
<param name="pcacg ip addr">10.220.0.2</param>
<param name="pcacg nb lda">1l</param> a
Parser <lda name="ldal_ 1"> r
A <param name="lda pc interface">em2</param>
<param name="lda alim id">2</param> e
Parameters <dif name="difl 1 1">
. <param name="dif lda port">8</param>
e)(traCtlon <param name="dif hva id">2:1</param>
</dif>
<dif name="difl 1 2">
CalXml File <param name="dif lda port">1</param>
<param name="dif hva id">2:2</param>




Pycaldaq : a scripting interface

 Embedded Python
scripts to pilot the
whole detector

def acg run():
ldaqg.
 Programmed or SRR
. . caldag.start trigger ()
' .sl 15
Interractive e etos thigger O
caldag.stop spill()

SeSSionS caldag.stop acq()

caldag.flush files ("trash")
® V f | f for trig in range(150,401,15):
ery use u Or caldag.set gtrigger (trig)
acg run ()

Cal | b rat| on caldaq.flush files("calib trig%d" % (trig))



Online Monitoring

Ongoing work
Integrating online data in a circular buffer

Allows to display real-time physics histograms
and curves

Soon available for Root and R

Chip0_column_1_channel 55

160 — Mean 329.2
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120 —
100 |
80—

60—
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Hitcam

» Graphical visualisation of hits
* Online visualisation tool

* Adjustable gain .
» Can be used offline : video - -

generation SEmsmEn - EEEm ®
« Useful for : ::::";:: =;;;: -

+ beam spotting Tl

» online visual data control e
* beam supervision



Results

 Good data rate : perfect for 10 Hz

* Very good reliability

* 15 days of beamtest at DESY without bugs
« 3 weeks of calibration without a problem

 Easy to use
« Multiples graphical interfaces
 Programming interface

» Good evolutivity

* Any block can be improved and modified easily by
anybody a



Perspectives ?

* Increasing the flow rate by specific modification :
plan to use UDP in GDCC

* Online event building : Eudaqg / AIDA

* Integrating the system in a global SCADA system
(XDAQ / AIDA)
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The Framework connection

* Not implemented now

» Connection to XDAQ for Lyon SDHCAL
compatibility

» Can be easily compatible with any other
framework Doocs, Tango...

* High level integration : replacing the detector
GUI (the state machine steering)

D a™ ™ €~ =
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Future

Summer
2013

February
2013

July
2012

Output Perspectives

Online Monitoring

AIDA
Global Monitoring

Storage

LCIO
Eudaq integration

Analysis

Global Framework
LCIO2Root

AIDA Event Builder

ECAL Hitcam
ECAL online R

Aggregated Plain Text

one file per spill

AgregPlain2Root

ECAL Aggregator

DIF Hitcam

) Plain Text ReadOut Plain2Root
DIF online R one file per dif
Skiroc Uncapper
DIF Hitcam Raw Chip ReadOut Raw2Root

one file per dif
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Thank you for your attention, any
questions ?
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