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IPHC & NI Flex RIO DAQ for EUDET Mimosa 26 Beam Tel escope
Planning of DAQ training — IPHC Strasbourg December 20 10

OUTLINE

» Why a DAQ based on NI COTS> Flex RIO board

- System architecture & cost / EUDRB solution

» Flex RIO evaluationdone at IPHC - June 2010 beam test @ CERN

» Checkthat board + fw able to read Mimosa 26 without loosig frames

» Evaluation of the bandwidth required to transmit data (in red conditions )

» Our proposal for Flex RIO integration in EUDET DAQ

» Firmware, software, interface to TLU - Labview application + DLL
» To be done by collaboration> Interface Application / EUDET DAQ via Ethernet

» The DAQ emulator & Eudet flex RIO library ( C code)
» The DAQ Labview application

» Planning of the week
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Why a DAQ based on COTS . Save Human resources & Money

Easier to makeand maintain copies of Telescope DAQ

Performances & cost point of view

» In worst case ( Mimosa 26 frames full ) we MUST st@in 6 Mimosa 26 x 20 MB/s =120 MB/s

» EUDRB VME - Max — Flex RIO PXle board ~ 800 MB/s
» Cost
» EUDRB cost ~ 2000 € x 6 boards = - Need only oneFlex RIO + Adaptator module ~ 6000 €

» Cost of PXle crate + CPU / VME carte + CPU ~ the sae> ~ 3000 € + 5500 € = 8500 €
» Labview software ( FPGA + standard ) ~ 2 x 2300 € =600 €( But LynxOS — VxWorks are not for free )

Conclusion

» Flex RIO is aviable solutionon technical point of view

» The cost should be the same or le{we need Labview SWonly on the development syster® )
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Why a DAQ based on COTS : The Flex RIO Board

NI FlexRI0 FPGA Modules

NI PXI-795xR, NI PXle-796xR NEW!

Main characteristics

» 66 Differential inputs

= NI FlexRI0 FPGA modules Operating Systems
= PXland PXI Express = Windows 7/Vista/XP/2000 » User defined Adaptator Module
= Xilinx Virtex-5 SXT and LX FPGAs = LabVIEW Real-Time
= Programmable with the Required Software » LVDS I/O module - NI 6585
LabVIEW FPGA Madule = LabVIEW
* Up to 512 MB onboard DRAM « LabVIEW FPGA Module » User defined on-board fw
= Peer-to-peer data streaming
between PX| Express madules Recommended Software
at more than 800 MB/s = NI FlexRIO Adapter Module ) . > PXIe bUS X 4
= Up to 16 DMA channels Development Kit = . .
= 132 single-ended or 66 differential Driver Software » ~ 200 MB/s / Lane
data lines to adapter module interface = NJ-RID
2 > =~ ?
= Up to 66 Gbits/s adapter = NI FlexRIO adapter module support 4 lanes / board 800 MB/s
module bandwidth
= Multi-adapter module synchronization
far high-channel-count applications M a| n advantage
= Adapter madules available from NI
and third parties as well as through K e . .
custom development with the - / » Theuser can develop hiswn firmware
NI FlexRIO Adapter Module = . i .
Development it (MDK) » It can be written in Labview FPGA & VHDL
Madel Bus/Form Factor FPGA FPGA Slices FPGA DSP Slices FPGA Memory (Block RAM) Onboard Memory (DRAM)
NI PXle-7965R PXI Express Virtex-5 SX85T 14720 640 8784 kbits 512 MB
NI PXle-7962R PXI Express Virtex-5 SX50T 8,160 288 4752 kbits 512 MB ‘
NI PXle-7961R PXI Express Virtex-5 SX50T 8,160 288 4752 kbits oMB
NI PXI-7954R FXI Wirtex-5 LX110 17,280 64 4 608 khits 128 MB
NI PXI-7953R FXI Wirtex-5 LX85 12,960 48 3,456 kbits 123 MB
NI PXI-7952R PXI Wirtex-5 LX50 7,200 48 1,728 kbits 128 MB
NI PXI-7951R FXI Wirtex-5 LX30 4,800 32 1,152 kbits 0MB
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Why a DAQ based on COTS . System architecture

6 x Mimosa 26
Ethernet link
1 Gb/s=> ~ 100 MB/s

...p] Clock out 80 MHz

2 Data links / Mi26 PXIe Crate
Xilinx PX1 or PX1 Express
Virtexs FPGA Interface

EUDET JRA1 SW

“‘ Run ctrl & Monitoring

- e
2 N
L 3

Module Interfface  Onboard DRAM

PXle Link x 4 £ 4 x 200 MB/s

LVDS front end Flex RIO board CPU
PXI 6585 PXle 7962R PXle 8130

Clock in 80 MHz

Start

Question-> Is Ethernet 1 Gb/s link fast enough ?
» To sustain 6 x Mimosa 2§ full frames ) @ 8680 frames /s 120 MB/s—> No !
» Ex : Acq 6 Mi26 x 1800 frames / 207 ms @ 200 MB/sI129 ms-> 88 ms for Ethernet-> 270 MB/s >> 1 Gb/s
» But Mimosa 26frames may not be full& trigger rate not 8680 Hz

» We must evaluatedata throughput needed in real beam condition
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Flex RIO evaluation : Summer 2010 beam test

Mimosa 26
~21 mmx 10 mm
600 K Pixels
Pixels 18,4 x 18,4 pm

Beam Telescope
NI Module P S (2l 6 Mimosa 26 = 120 MB/s
32 1/0 LVDS PXle 7962R
Scintillator i )
shadow DAQ: Flex RIO - PXle

Pland Pland Pl 5
Focsing  © FIE P CEE ¢ FEE S CEE c CEE - O

Telescope M
’7 Plane 1

DAQ Monitoring = Hits cumul 6 planes

14/12/2010
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Flex RIO evaluation : System architecture used

D [MB/s] from board to disk
- we need 120 MB/s

B FEE NN S S S EEEEEEEEEEEEEENEEEEEENEEENEENENENEEENEEE,
— M "
meesstecesetennsttttttennsttttttnnnstttsttnnnnne B eeetteeeeeensssesssenensssessassnsssessssssssssssssssnsssssssssnnsssssssssnnsane Toeeeee
Xilinx PX1 or PX1 Express: :
Virtex& FPGA Interface = =
—3 ' ' .
]
]
3 1 -
N |
i [ |
]
— e .
]
[ |
— D1 [MB/s] from board to CPU .
- 200 MB/s ( Tested ) .
L T T T LTI TR RIT ORI IILE SUTTEUIIRCTIE o
—3 h f D2 [MB/s] :
S [ ]
No Ethernet transfer - Use RAID system from CPU to Disk ? &
» D [MB/s] Board = Disk must be >= 120 MB/s .
» D1 [MB/s] Board = CPU =~ 200 MB/s Tested( 800 MB/s possible ) ;
»D=(D1xD2)/ (D1 + D2)
» D2 [MB/s] CPU - Disk = 300 MB/s< 600 MB/s measured®
-> We want to test Flex RIO board NOT the Ethernet lirk
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Flex RIO evaluation : Beam test results

Tests condition

» Readout of 6 x Mimosa 26> Two act as a DUT
» Scintillator 7 mm x 7 mm — Trigger rate 3,3 Khz & 8,3KHz
» Continuous readout-> Take all frames during spill ( spill detected by pding a HW signal )

Results on Physics point of view

» No change on resulig test with old PXI system ( 94 % dead time )

» No strange behaviourof sensors

Results on DAQ point of view

» Run of 400 acquisitions of each 1800 frames take® 720 000 frames
» No frame lost, no data corruption ( testing frame header, frame cnt, trailer )

» Evaluation of real data throughput = Next slide
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Flex RIO evaluation

Data throughput in beam test conditions

[Id=0] Data size [Bytes] - 1800 frames | h10
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Required BW

if we have 100 ms to transfer data

~2 MB/s

Test conditions
» 6 X Mimosa 26
» Scintillator 7 mm x 7 mm
» Trigger rate 3,2 Khz
» Mimosa 26 thresholdS/N = 8

» Measuredata size of 1800 consecutive frames
» Real data size> frame DatalLength field

Test results
» Maximum size is~ 210 KB
» Ethernet BW to transfer data in 100 ms
» ~2 MB/s< 1 Gb/s ~ 100 MB/s

» Why transfer data in 100 ms ?
» Free time evaluated on our system
» 1800 frames = 207 ms cycle

» ~ 110 ms free time available
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Flex RIO evaluation

Data throughput in beam test conditions

[Id=0] Data size [Bytes] - 1800 frames | h10
= Entries 400
90—
B Mean Z2.014e+005
B = RMS 1.0456+005
70
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:\ e b ia by Lﬂnﬂ—\hnrhn\mf(mmw‘\”km 103

150 200 250 300 50
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for 1800 frames
~ 340 KB
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if we have 100 ms to transfer data
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Required BW

~ 3,4 MB/s

Test conditions
» 6 X Mimosa 26
» Scintillator 7 mm x 7 mm
» Trigger rate 8,3 Khz
» Mimosa 26 thresholdS/N = 8

» Measuredata size of 1800 consecutive frames
» Real data size> frame DatalLength field

Test results
» Maximum size is~ 340 KB

» Ethernet BW to transfer data in 100 ms
»~ 3,4 MB/s< 1 Gh/s ~ 100 MB/s

» Why transfer data in 100 ms ?
» Free time evaluated on our system
» 1800 frames = 207 ms cycle

» ~ 110 ms free time available

14/12/2010
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Flex RIO evaluation

Data throughput in beam test conditions

[Id=0] Data size [Bytes] - 1800 frames | h10

Entries 400
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Required BW
if we have 100 ms to transfer data
~5,1 MB/s

Test conditions
» 6 X Mimosa 26
» Scintillator 7 mm x 7 mm
» Trigger rate 5 Khz
» Mimosa 26 thresholdS/N = 8—1 DUT S/N =5

» Measuredata size of 1800 consecutive frames
» Real data size> frame DatalLength field

Test results
» Maximum size is~ 530 KB
» Ethernet BW to transfer data in 100 ms
»~5,1 MB/s< 1 Gh/s~ 100 MB/s

» Why transfer data in 100 ms ?
» Free time evaluated on our system
» 1800 frames = 207 ms cycle

» ~ 110 ms free time available
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Flex RIO evaluation : Data throughput in beam test conditions

Conclusion

» For a reference plane we will cut at S/N = 8

» This means a maximum data size of up to 340 KB / @8 frames

» Which requires an Ethernet BW of 3,4 MB/sto transfer data during 100 ms maximum
» It's far below a 1 Gb/s Ethernet specifications>» BW limit ~ 100 MB/s

- There should be no problem to transmit data over TGb/s Ethernet
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Flex RIO DAQ proposal : Mimosa 26 data stream

Readout configuration N° 3 : 2 serial outputs @ 80 MHz
» Provides thewhole states memory size1140 W16 ( word of 16 bits ) — 570 W16 / link

0123 45 6 7 8 9 10111213 14 15 Frequency cLkp = 80 MHz (clkrate = 1) ]

T Dualchannel = 1 ‘
0 < Data length0 < 570
0 < Data length1 <570
CLKD AL
MKD ———|
0 1 i datalengthO
DO0 = Header0[15:0] Framecpt[15:0] Data lengthO StatusLine[15:0] State,[15:0] State[15:0] Seeeesececcea< ... Trailer 0[15:0]
DO1 = Header1[15:0] Framecpt[31:16] Data length1 Statei[15:0] Dmeemeeeseeeee=< S@UsLine[150] Seeeeeeeeea= Trailer 1[15:0]
1 | [15:0] in this diagram means 16 consecutive bits ] 0 ! ! datalengtht
Summary
» Data generated orrising edgeof Mimosa 26 clock
» Header -> 16 bits / output
» Frame counter -> 16 bits / output
(2 -> 16 bits / output ( Sum the 2 W16 to gahatrix W16 size )
» Data - Max = 570 x 16 bits / output
» Trailer -> 16 bits / output
» Padding zero -> 32 bits / output

» Maximum stream size per output 9216 bits = 576 W16 = 1152 W8 .Can be less>
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Flex RIO DAQ proposal : FW tasks

6 x Mimosa 26
Ethernet link
1 Gb/s=> ~ 100 MB/s

...p] Clock out 80 MHz

—31 2 Datalinks / Mi26 PXle Crate

Xilinx PX1 or PX1 Express
Virtexs FPGA Interface

EUDET JRAL1 SW
Run ctrl & Monitoring

QOnipoard DRAM

Madule Interface

PXle Link x 4 £ 4 x 200 MB/s

LVDS frontend Flex RIO board

CPU
PXI 6585 PXle 7962R

PXle 8130

Clock in 80 MHz

Firmware

Start

» Deserialize data( 12 x W16 deserializer }> Don’t care about header, trailer ... > W16 stream
» Acquire all frames - Don't care about trigger ( we have enough BW Flex © / CPU to do it )
» Acquire full frame size = Don'’t care about real data length ( enough BW to ddt )

» Store trigger counter from TLU (up to 288 triggers / frame )

» Store Time stamp/ trigger info from Flex RIO (up to 288 triggers / frame )
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Flex RIO DAQ proposal : SW tasks

6 x Mimosa 26
Ethernet link
1 Gb/s=> ~ 100 MB/s

...p] Clock out 80 MHz

2 Data links / Mi26 PXle Crate
: Kilirx PX! or PXI Express

Virtexs FPGA Interface

EUDET JRAL1 SW
Run ctrl & Monitoring

Module Interfface  Onbjoard DRAM

PXle Ligk x 4 = 4 x 200 MB/s

LVDS frontend Flex RIO board
PXI 6585 PXle 7962R

CPU
PXle 8130

Clock in 80 MHz

p— Software
» Extract ONLY frames with trigger from data stream provided by Flex RIO
» Cut the frame sizeto useful part > by the having the
» Build variable length records ( including trigger info ) > Ready to be sent on Ethernet

» Send data over Ethernet> To be done> SW optimized to let maximum free time for this task
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Flex RIO DAQ proposal : FW & SW - Why ?

Why splitting tasks between FW & SW ?

» We hadless than one year to
» Learn how to use this new syster®» New environment HW, FW, Labview, Labview FPGA
» Evaluate HW & FW

» Developa DAQ demonstrator

» We need todistribute this system( EUDET, and ... ?)

» Therefore we havedecidedto
» Minimize FW development time-> Keep it as simple as possible
» Move taskswhich may need “ adjustment ” on SW
» Because it will beeasier for user& also for us to modify SW rather than FW

» With only 6 Mimosa 26to read -» it seems possible to it by SW
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Flex RIO DAQ proposal : Trigger handling

Flex RIO trigger & TLU trigger ...

» Flex RIO handles atrigger input
» Increments atrigger counter

» Storesindex of Mimosa 26 line read while trigger occurs> Flex RIO trigger / time stamp
» Can register up t0288 triggers per frame( 1 x W32 available / trigger )

» The trigger counter istested by SW to extract frames with trigger

» Flex RIO readsTLU trigger counter
» TLU trigger data handshakemode - Can store up to 288 triggers / framg( 1 x W32 / trigger )

» TLU simple handshakemode - Nothing to store from TLU, but can store a time stamp

» How to handleboth Flex RIO trigger input & TLU triggers
|

» Duplicate the trigger line provided by TLU
» One togenerate Flex RIO trigger

» One tohandle readout of TLU trigger counter by TLU
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Flex RIO DAQ proposal : Trigger handling

How many frames to read after trigger ?

» On Mimosa 26 point of view
» The matrix of pixels read while trigger occurs willappearone frame later on data stream
» Latency of one frame-> One frame processed while previous one sent
» There is also apipeline of 4 linesin Mimosa 26

» Therefore if atrigger occurs on frame n
» The pixels associated to it willappears on frame n + 1
» We alsoneed the following frame( to complete maxtrix readout )> n + 2

» Due topipeline, if trigger occurs on line >= 572 it requires onenore frame 2 n + 3

» Conclusion—-> We need3 frames to build a physics event

» On Flex RIO point of view

» We will store trigger on the frame it appears>

» Conclusion
» We need4 frames to build a physics even first with trigger info, but “empty” + 3 frames )

» It's defined by a constant in flex RIO library ( can be modified if needed )
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Flex RIO DAQ proposal :

Software

¥ eudet_mi26_telescope_dag_demo_v1_0.vi

File Edt Yiew Project Operate Tools Window Help E,
»[&@n] Run configuration |{jz
B
JTAG configuration
Errar level EtrarLogFie Sl E load Fin E Unload fv Ik error
});srmrs 3 xilogierr_eudst frio_dl.txt - o n
EnableMsglog MsgLogFile: Load Fu EStopbosrd  E Start board
})]127 xillogimsa_eudet_frio_digxt C—! i 0

E Start saving E Stop saving

E Save Acg

[Foun configuration ; r :
o FrameMbPerAcq DestDir
Ghcco ol L6 fd: e (TG configuration 146 Error Y
TotEvhb DataTransferMode  FileNamePrefic TG config file
1}1 10000 1}1 1 run_ 1% Ci\comos_scbrhMIMOSAZE_ITAGY
MiZEND Trigger mode  Save ko disk E
g e e o

Emule & Mi26 on board

SendOnEth ndOnEEhPCent
e
Enable L
Header [ Header [1]{H)  Header[2](H)  Header[3)(H)  Header [4](H) (H) Prink board stbus —ff Part D4
80015009 50016009 50018009 50016003 20015002 F .
= )
Data length [0] Data length [1] Data length [2] Data length [3] Data length [4] Data length [S]
- - print board conf— ff Part DS

\zz80 {2280 |2280 12280 j2280 12280

=)
Frame crt [0] Frame cni: [1] Frame cri: [2] Frarne cni: [3] Frane crit [4] Frarne crit [5] Q
Mgoen 1408960 1408560 | 408560 |408960 1408960 Prink run conf i Part D7

-

5](H)

Traier (0] ( Traler [11(H)  Traler[21()  Tralse[31GH)  Traller [41(H)
ARAARARE | ARATTTENG LAARARAAE | AAAARAAE et | AARARAAE
Trignb TLU trig [0] T tig[1] TLU trig[2] TLU trig [Last]

] |F2047 - TE5535 |F2047 - 65535 |F2047 - TE5535 |F2047 - TeS535

Frame Id Display frame off-ine (incomplete)

Fields monitoring
‘Wa\tljﬂsAtEnd TriggerHandingMods  Acq Error cods Acq counter DEI_E& rat;lMB/s]
o o o 158 114,166

Trigstatus Tineout [ms] St RetlostFramelt  Acq size [Bytes]
e ! g posenidaliollo izl

i){ 10000 o | 24876000

Last error message

1 )

Run control

Labview application

» JTAG configuration
» Run control
» Monitoring of frames fields + triggers
» Header, frame counter ... trailer
» Store one acquisition = 1800 frames
» Can monitor frame by frame on/off line
» Can store data on disk
» The idea=> modify it to
» Act as aslave
» Under EUDET SW control
» Receiverun control param via Ethernet

» Sendacquired data over Ethernet

14/12/2010
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Flex RIO DAQ proposal : Software

8% eudet_frio

Fichier ~ Edition  Affichage Favoris  Outils 7

(D reecsdercs + () (TS Rechercher ([ Dossiers! B

Dossiers i

Eudet lib & DLL - eudet_frio

s %ZESZE;EZZZ:;EF » Onelibrary namedeudet_frio

B Poste de travall Library E] eudst_frio.h
@ i Disquette 31 (4: . = eudet_frio. . . )
i i source files Dot o » Compiled in aDLL called by Labview
I# g MALSON (D) [Z] eudst_frio_dba.c
[# a2 LABD (E)

[ 2 Lecteur DVDJCO-RW (F1)
[ e LABO (L)

[Z] eudst_frio_dba.h
@ eudet_frio_emul.c

» Standard C & C++ code

b s » Compiled with C++ Builder
5 (=) 2] eudet_frio_print.h )
#Qen e i » Can use another compiler( VC++ ?)
= I win E _frio_set,|
15 dba_log % eujet,:rio,usr.; i
129 eudet_frin =) eudet_frio_usr.del . .
, B » Taskshandled by this librar
w2 N Library B y y
e directory - » Interface to JTAG application (COM)
> Extract frames with triggers

Fichisr ~ Edition  Affichage Favaoris  Qutills 7

= — » Check data integrity ( header, trailer ...
@ Précédente + d I’j‘f e ) Rechercher u'_ Dossiers ‘ ' g y ( )
Dossers Ha » Add trigger information to frame

@ Bureau i]eudet_frio.cpp

=) ID Mes documents DLL @E“dgtﬁm*d"‘hpf

&eudet_frio_d\l‘bpr
il sudet_frio_dll.cpp
=) eudet_frio_dil.res
FQ how_to_create_new_dl, tx
[Elmake _clean.bat
Frok o bat

B 4 Poste de travail . . \
2] i Disquethe 3t4 (A} prOIECt flles

[# % Disque local (C:)
3] G MAISON (D:)
[ G LABO (E:)
[k Lecteur DVDICD-RW (F1)
[E e LABO (L)
=] % LABO (X1}
® I bin

» Can implement interface to EUDET DAQ
uay » Add Ethernet handling

13 eudet_fria_dll
e N o ]

» Build variable length records( 6 x Mi26 )

» Save dataon disk

» Empty src files eudet_frio_usr.* foreseen for this
DLL directory
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DAQ emulator : Why ?

And now an emulator ... why ?

» Because HW, FW & SW are not ready ?
» No ! The system is ready©

» Because ...
you need to understand the following topics & “play with all of them together ...
» HW > Mimosa 26,JTAG configuration, Flex RIO board
» SW - The DAQ Labview SW

» SW - The eudet_frio compiledin a DLL ( C code )
» SW - The eudet DAQ software

» It's a long test cycle> Need to run the system (HW) to test ...
» Testing & Ethernet
» Need tocompile DLL, then executethe application totest

» As it's a Labview application which call the DLL = No integrated debugging tool{ may exists ?)

» The idea
» DAQ emulation application, GUI compiled with C++ Builder

» See eudet_frio lib as a a part of it's source filenot as a DLL )=» Can use Borland’s debugger if needed

» Don't needany HW to develop & test Ethernet interface / EUDET DAQ
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DAQ emulator : What can we do with it ?

Run control
Emulation parameters settings

DAQ Emulator

Jlii EUDET Flex RIO DAQ emulation

o » Emulates1 or 6 Mimosa 26
Hain | pobug| Run configuration
Application initiaization Flex RIO pefl .
— Logiee W " . » Header, frame counter, trailer
m A cycle [ms] cquisition count
— = = S = Emude DRAM read[ms] 110 Bzl emten - H
Mossogesiogie s o » Trigger nb / frame & trigger values
[ g /msg_emul_fiex_rio_dan tut ‘ [1z7 ST ’— P
o | [| emisiontierre T i » Fixed or random data part size

Emulation funct comment

Mi2B[0]  MiZB[1]  Mi26[2]  MiZB[3]  MizB[4]

Fiun Copfal

i <] » Data part filled with 0 ( but can be modified )

M2 5

Hesder |2008000 [s0mieoot [soovenoz [sooieonz [sooisood [eooisog

tate |FRAATORD AR [SAATORE [eaATo o [eeaglats » Emulation parameters

1 S Tty ] Tine sreme
v nr 120 @ 1@ Ay |40

Run No 3
Total events rb 100000

Events nb / fle [looma
Frames b/ acquistion |1800

» controlled from GUI

e e SC LIS S » or coded in emulation functions( eudet_frio )
o hdatatt,

Destination directory

Status |

FRUN_

I ssWNgdsk [ SendonEthemer [100

Conf Run

Sta [RGB M

» Few code in the applicationtself

Mize (0] Mi26 [1] Mi26 [2] Mi26 [3] Mi26 [4] Mi26 [

eader |S0018000 |BOOTSOO  [S0OMB002 |B0018003 |S0CMS004  |&0016005
Trailer  RA0A0000 [AAAADO0T |AAAADO0Z |AAAADOD3 |AAAADDDS |AAAADDDS

Frent |1 [ [ [ [ [

2] of tiggers

» Usesfunctions written in eudet_frio

Print n parameters

» No extra effort to move back to Labview

Load Fiun O lenghn [54 [128 {3 E3 [z20 E3
R e [ m . - » Can print frames fields content
Source drectory [erdaa Trigger FODT - TO04D[FO000 - TO300_[FOPG0 - 70000 _[Fooon - Tonn

Time stamp FOO0T - L0400 |FOOOO - LOOOO | FO000 - L0000 |FO000 - LOO0O
3 fomens | 2] Mopine <] P

v | [T Verbose

RUN_

Load Close

File name prefi

» GUI or in text mode

Stans Reset | Eqy

» Can store data on diskin a run file

7

L / » Canload a run file from disk and scan it
Monitoring of fames
header, trailer field — Trigger
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DAQ Labview application

. The GUI

¥ eudet_mi26_telescope_dag_demo_v1_0.vi

File Edt ¥iew Project Cperate Iools Window Help =
»[&@n] Run configuration |{jz
Flesin] Ex=rzl JTAG configuration
Errar level ErrorLogFils Tnitialzation E load fiv € Unload fuoy Ik errar 7
HlErors 3 xilogierr_eudst frio_dl.txt L .;)’ o 0
EnableMsglog MsgLagFile Load P EStopbaard  E Start board
iz [x:Alogmsg_eudet_frio_diext C—E o o
e Acg E Stop saving
— - -
o FrameMbPerAcq DestDir
o B o e @
TatEvhb DataTransferMode  FileNamePrefix ITAG config file
gimnnu 1_);1 run_ 1% Ci\comos_scbrhMIMOSAZE_ITAGY
EvhbFerFile MiZERb Trigger made  Save bo disk e i
) e e gl =
SenddnEth ndOnEEhPCent B el

do

Enable L
Header [ Header [1]{H)  Header[2](H)  Header[3)(H)  Header [4](H) (H) Prink board stbus —ff Part D4
80015009 50016009 50018009 50016003 | 80016003 C;') -C—)
Data length [0] Data length [1] Data length [2] Data length [3] Data length [4] Data length [S]
R S = S printboard conf~ {/ Park DS

‘2260 |2280 |2280 2280 |2280 2280

=
Prink run conf 1} Park 07

>

Frame crt [0] Frame cni: [1] Frame cri: [2] Frarne cni: [3] Frane crit [4] Frarne crit [5]
Megoso 1408960 1408960 1408960 |408960 | 408960

Trailer [0] (1 Trailer [1] (H) Trailer [2] (H) Trailer [3] (H) Trailer [4] (H) 5] (H)
AABARAAE | AT | AALALAAE | ABARAAAE L LinirtereeiE | ABARAAAE
Trig nb TLU trig [0] TLkrig (1] TLU trig[2] TLU trig [Last]

o |F2047 - T65535 [F2047 - TE5535 |F2047 - TE5535 \F2047 - T65535

Frame Id Display frame off-ine (incomplete)

Fields monitoring
WaithisatEnd  TriggerHandingMode  Acq Error code
e e Al
oo Jo o

Tineout [ms]  artrn RetlostFramellb  Acq size [Bytes]

o toono (= o

Acq counter 15 il
|158 1114,

Trigstatus

Last error message

l )

Run control

Labview application

» JTAG configuration
» Run control
» Monitoring of frames fields + triggers
» Header, frame counter ... trailer
» Store one acquisition = 1800 frames
» Can monitor frame by frame on/off line
» Can store data on disk
» The idea=> modify it to
» Acts as aslave
» Under EUDET SW control
» Receiverun control param via Ethernet

» Sendacquired data over Ethernet

14/12/2010
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DAQ Labview application : The source code

Diagram on Second_Project_PXIe_diff_ended.lvproj/My Computer
dowr Hel

jow_Help
[bal ] [ L2et Appication Fornt |~ [ 2~ |70~ 4024

Ef T[] Inirialzation: Mouse Do ¥

B
The source code
Labview GUI It's Labvi hical .
indicator Vs » It's Labview graphical programming

Error level

» Labview is used for

e

yd » GUI
-abview GU » To high level control - Sequence operations
control Vis

0 EFRIC_FPrintMsg.vi
sl
irit end step 0

\ » Board driver

Sub Vs € Function » Labview call eudet_frio function
call

Eudet_frio lib initialization function » Via eudet_frio.dll

called via a Labview VI » Functions encapsulated in Vi

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Labview control structure
The frame structure - execute code sequentially
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DAQ Labview application

. Performances

¥ eudet_miz6_telescope_dag_demo_v1_0.vi
Ele Edk Vew Project Operate Jook Window Help

£ windows Task Manager 1 [=] 3|
File Options Wiew Help

plcations | Procésses Petfarmance | Netuworking |

CPUUssge | \ CPUUsageHstory |
[nitialization
Error level ErrorlogFile
HErrors 13 xilogierr_eudet_frio_dl.txt
EnahieMsqlog WsaLagFile Page Flle Usage History ————————————
iz | xiiiogimsg_sudet_frio_dl.txt
Runto FrameMbPerficy  DestDir
" rrmy ' D [didata Totalk—— \( Physical Memory (k)
J i Handles 51583 206620
TotEvhb DataTransfertlode  FileNamePrefix e e b
: e o s Processes 54 Cache 739248
: r e
- Commit Charge (K) KernelMgory (k)
EvhibPerFils Mi2sh Hager mode TR Total 678540 Tatal 149924
Q)ﬁnnn \’UE‘ 0 Mg Limit 4032788 Paged 120116
peak 679988 | | manpaged 29808
SendonEth SendOnEthPCent EE e

Enable [

Header [0]{H}  Header [1]{H}  Header [2J{H}  Header [3](H}  Header [41(H}  Header [S](H}

N\
[Processes: 54 [CPU Usage: 24% [Commit Charge: cozWa938M

Print board status [ Pork D4

|80018009 |a0018009 |en018002 |Bo018009 |

atalength[1]  Datalength[2]  Datalength[3]  Datalength[4]  Datalength [S]

80018009 |Bo018009 C:’? @

=3 2200 [2z80 2250 [2z80 Print board conf  ff Port DS
® >
Frame cnt (1] Framecnt[z]  Framecnt(3]  Framecnt[4]  Frame ct[S)
13843969 13843960 | 3843969 |3843969 |3843969 13843369 Frint run conf It Part D7
Trsler (o)) Traler[11G) Tralee[2(H)  Traler (310D Traler (4I(H)  Traler [STGH) @ @
e Ty R Ty R [Aaaapags |haansand
LU brig [0] TLU krig (1] TLU trig (2] TLU trig [Last] Exec ant
0000 - 0000 | FO00D - T000Z |FOD00 - TO004 |FOD00 - TO574 o

Display frame off-fins (incomplete)

T
o -

[Start acquisition
EmuleMode TriggerHandingbode  Acq Eror code
do oo

Start run
Trigstatus Timeaut [gs]

9}258 /10000

Last error message

RetLostFramenib

Data rate [MB/s]

Acq counter
(134,167

11645

Acq size [Bytes]

|

Test conditions

» Readout of6 Mimosa 26
» 1800 frames / Acq> 1800 x 115,2 pus 207 ms
» Maximum frame size

» 288emulatedtriggers / frame

M .

ime to read
flex RO - -

Inter| acquisition time

I e ] 207 ms

o

| Free time <

» No frame lost

» 100 ms freetime between acquisitions

14/12/2010
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System Status : What is done / ?

Status-> HW, FW, SW

» Hardware
» How to setup the system
» IPHC boards documentations
-> Will be provided in January 2011
» Firmware
» Done— Upgrade may be needed depending on trigger handlindecisions
» Doc - Not needed (Ve will upgrade & maintain FW )
» Software

» Done

» Optimized
» 25 % CPU usage — 100 ms free to send data over Ethet
» DAQ demonstration SW provided
» Documentation > OK
>

>
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Planning of the week : From SW to HW ...

» Labview DAQ application & Source code

» Thursday afternoon
» Setup the system> Mimosa 26, TLU, Flex RIO and SW

» Friday morning

» Discussions — Next steps
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