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SULEIL Outline

SYNCHROTRON

« Hardware acquisition systems
— MACUP project
— PandABox and MicroTCA studies and developments

« Software acquisition systems

— Scans
« ScanServer
* Flyscan

— Detectors
 Lima
- MCAs

* Perspectives
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SULEIL MACUP(Materials for data ACquisition UPgrade) project

SYNCHROTRON

=  Motivations

Supervision/Control:

TANGO. high level applications o Maintain installed acquisition systems at their best

performance level (MOC: Maintains in Operational
Conditions) and anticipate the obsolescence of the

- - ——
- ———
- -~ — ~ -

S —— r t‘\i . R acquisition systems (e.g., sustain the systems)
'I/'; e , ugfintie:{%gn:i '// (inguF;?r:aﬁy:;:trzm\)\“ o Improve the acquisition systems by delivering higher
' ‘ [ ! performance and better embedded processing
X SPI package, =,/ \JL.gl | / capacity, and answer new emerging needs

(FPGA,

3t :

¢ _ Hcontroller) PandA B';; -
T4 - — = = — "PROFIBUS .
orEe | 1 e = Selected strategies
. | 4 2
| H nﬁ? (L dmlpms ] o Deal with obsolescence of the acquisition systems
ﬁ N | o Industrial computer. Homogenize CPU/OS (3
1D Detector SR current g
ma - T o effcency ierface BOKES Wieasurement CPUs/30S ->1CPU/10S)
o . MCO & Technology . .
Current DAQ systems architecture watch o Lighten the catalog of functions managed by the
CPCI =PLC, Ethernet standalone products ...
Currently on production: Slobal o Migration obl_skole;e FdPA%A based products to
i successors like Pan oX
o 271 CPCI CPUs (~200 crates) reau rements
o ~1000 CPCI IO cards R o  Offer new architectures, hardware and software
© ;225;:0)3(;6‘“6"0”6 products (includina 2 solutions to meet emerging requirements (standardize
Analysis, Synthesis of "generic" platforms, firmware and embedded software)

o 113 SPI cards

architecture proposals,
Operational solutions

I
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SULEIL MACUP project: new services catalog

SYNCHROTRON

MCO & Technology

Scalable FPGA/SoC technology watch
Technology
watch & reql(JiiIr(;tr);tlents
MicroTCA Standard  evaluations pandABox collection

(Ethernet Standalone

Analysis, Synthesis of
architecture proposals,
Operational solutions

Virtex7

= Interoperability ~2800-5000€
=  Powerful architectures (ngztﬁggoo_
FPGA / microprocessors ) 3700€
T ZYNQ Z7045 (Kintex-7)
~1300-2300€
. . . { 2YNQ 27030
Well adapted for demanding Well dimensioned for 2 (Kintex-7) ~300-
applications such as  LLRF, short term requirements cl °00€
. . . EW T PicoZed (panpasox)
Position feedback from 2D such as improving S 122 ZYNQ 27020
detector, development of large scanning application, 9 ey
detector. Technology intended developing small \ J
for medium —long term detectors. S
ﬂ\e“‘ o0 Z Series SPIETBOX
e\oP \%
deV
FPGA cost . EILII
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SOLEIL Developments around PandABox

SYNCHROTRON

« UFX detector DAQ interface * CIEL (Current Injection Efficiency and Lifetime) :
A *  New acquisition system for the DCCT
DET board DAQ board Server (software)
f el SR Current (DCCT)
} _—> 1 NS

1xTCP/IP

Hardware & Firmware
adapted from PandABox

'<___34Qms '

Injected Injected
Chargei Charge i+l

« Continuous scan applications (Flyscan)

FMC 24 bits ADC

« FastATT XPAD: Upgrade of the real-time control system for the Fast beam-
ATTenuation with an XPAD detector

Global architecture of the XPAD controlled beam-attenuation system

* Beamline DAQ systems upgrade:

device

' somple - | Yoy beam o e - "

*+  QEXAFS monochromator position and ionization E"—. (C ' {
chamber captures - On going project e : ((@ 5

«  Strain gauge measurement for the fatigue test E | ot | = N
machine _ | xPaD Intensity ‘_-_. - I _ “ H . T

* Nanoprobe interferometers position captures — Anatyzer mmmm.é R ([ — 1

cyclic estimation of photon flux

continuously adapts beam attenuation Fig.: attenuation system installed
on the SixS beamline at SOLEIL

SCLEIL I
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SOLEIL MicroTCA standardization - Selected hardware for evaluations

SYNCHROTRON

NAT-MCH-PHYS80 MTCA Carrier
Hub for MTCA.4 and MTCA.4.1
applications

supports GbE and PCle Gen 3
switching and optical & copper
PCle x8/x16 uplinks

NAT-JSM
JTAG Switch Module AMC for DAQ & signal processing applications and

computing nodes based

* NAT NAMC-ZYNQ-FMC: FMC Carrier AMC with
Xilinx Zyng-7000 FPGA SoC (EOL)

* NAT NAMC-ZYNQUP -FMC: FMC Carrier AMC with
Xilinx Zyng UltraScales+ FPGA MPSoC

+ CAENels DAMC-FMC2ZUP: FMC HPC& FMC+
Carrier AMC with Xilinx Zynq UltraScale+ MPSoc

NAT NATIVE-mini
Smallest (1U) MicroTCA-chassis for industrial
applications, with integrated MCH

—_—e o o o mm = = =

FMC SFP+ & 4SFP+
High throughput Interface

—_—
eel LEILII
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SULEIL MicroTCA standardization - Expected generic Framework

SYNCHROTRON

Modular Interfacing & Processing Data flow Control Framework Ready

Tango Client

C%_\ETK
gz’ Common

TANGO/EPICS
interface

Y
module
FMC module rf \4 application
address space

nterconnect

| o m:(ern;l — |
Gateware* Software
* Schema not up to date
Modular Powerful Connectable
Flexible Framework architecture SOLEIL

} 3 for embedded processing and connectivity for Control and DAQ ’ cetits up e



SOLEIL

SYNCHROTRON

MicroTCA standardization - ChimeraTK software toolkit

Control system and Hardware Interface with Mapped and Extensible Register-based
device Abstraction Tool Kit

Developed by DESY

ChimeraTK “Tango Adapter” is under development at SOLEIL

ChimeraTK
EPICS OPCUA DOOCS TANGO i
Adapter Adapter Adapter Adapter .

Control System Adapter

Application Core Application

Module

Device Access

OPCUA MODBUS DUMMY
PCle backend
© backen backend backend backend

TCP/IP TCP/IP

PCle MODBUS

End-Point server

Hardware devices
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SULEIL MicroTCA standardization - Integration to the control system

SYNCHROTRON

2 selected complementory architectures:

Solution 1: remote TANGO DeviceServer

communicates with ChimeraTK embedded on

the MTCA Zynqg PS over Ethernet and OPCUA End user

protocol

 Embedded ChimeraTK takes FPGA data from
AXI bus to the custom process implemented Software client /
on its Application level, and expose .
processed data to the OPCUA Adapter
(server) TANGO OPCUA

« * ChimeraTK “AXI (UIO) backend” S
development just released by DESY

MicroTCA AMC (Zyna / Zyng US+)
OPCUA Adapter
(server) Config

management SUf EiEn

Embedded ChimeraTK
Lib & application

Processor

FPGA

‘_

MicroTCA Chassis 11

registers

SOLEIL I
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SULEIL MicroTCA standardization - Integration to the control system

SYNCHROTRON

2 selected complementory architectures:

End user

Software client /
HMI

(DeviceServer)

/ak
ChimeraTK (ChimeraTkK|
Lib & application > :”
PCle (XDMA)
backend

TANGO Adapter TANGA

MicroTCA AMC (Zyng / Zyng US+) Gortia

Sys expert
management v P

Processor

FPGA

registers Monitoring Sys admin

MicroTCA Chassis

Solution 2: ChimeraTK with “TANGO Adapter
(DeviceServer)” on the control server,

communicates with MTCA FPGA over PCle-over-
fiber link

ChimeraTK takes FPGA data from PCle link to
the custom process implemented on its
Application level, and expose processed data to
the TANGO Adapter (DeviceServer)

PCle-over-fiber’s hot-swapping feature needs to
be studied—> Evaluated but not stable

. SOLEILI
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SGLEIL MicroTCA applications

SYNCHROTRON

« Applications
— EOEB upgrade (Diags group collab)
— DLLRF upgrade (RF group)
— Fast acquisition: e.g. ADC for QuickExafs, digitizer for filling pattern measurement etc.

DAMC-FMC2ZUP Cell Node Central Node
MC + Trig .

f = SFPFMC DAMC-FMC2ZUP
-Timin
9 CACTUS RTM SFPFMC \\
" ‘ [ ‘
. R
/ \ li Other Software client /

End user

Cell Nodes HMI

10GbE,
star network

TANGO OPCUA
.......... DeviceServer

{12 .
. .
. .
0
3

MicroTCA AMC (Zyna / Zynq US+)

......
--------

OPCUA Adapter
(server) Config
management

Sys expert

------

"""""
..............

........

----------

ﬁﬁ

MicroTCA Chassis

syt SN SCLEIL Il

1 Cell = 10-12 «BPM 13 cience eclaire I'avenir
System integration. One Cell node is connected to 4 cells. sclence ights up the future
numbes of systerns, the network wil expand by adding a Cedl Node

One actual Cell :
7/8 eBPMs

418 Corr. PSUs Legacy connexion to

BPM DLS CC ring
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SOLEIL

SYNCHROTRON

ScanServer

Generic Tango
DeviceServer (C++)

1D / 2D step scans
Plugins system (68)
Easily configurable by
users

ISAC Clients integration
Legacy system

Does the job since 2005

on ~85 % of Beamlines
11

File Edit Window Perspective Help

TestlD1ActuatorlSensor - Salsa 3.8.

064 (2022-10-11 14:1

1) (sur dev-el6-7.ica.synchrotron-soleil.fr)

‘ & New H Qi Delete H @ save ‘

Lo ||

‘“ & Some warning(s) occured. You can check it in the log messages. | Ack error(sy

'$ Scan Manager

L Scan Result 2 - x

Recording | ) Data Fitter |

[r-ox]

root
o [ Ararat
@ KscanTest

4B TOC Sirius
4D rest

cerato_le_plus_beau

[ Detecteurs
GregiMerciDeNePasEffaceresCaniigs)
o B Kary

o [E3 Patrick

-

4B AscanLaunch

4 Mesh

4 Passerelie1Act1sensar
4B PROBLEM-T20

4B scan-z0s

4B TesDLAcuator1SEnsOr
4B Testauto_ascanlaunch
4 Testauto_Mesh

4B Testduo_Timescan
 Tesscan

4B TestlimabetectarTimehase

4D Timescan

5 Display Manager 2 — % | fi Scan Functions | [-] Scan Historic |

.
1575 1750 1925

.
700 875 1050 1225
tango/tangotest/spjz_01.01/short_scalar_w

>

[« —ox]
Run name : root.spjzTest1D1Actuator1Sensor
MName Label AXIS
SPECTRUM | IMAGE |lactuator_1_1 tango/tangotestspjz_01.01/short_... [ -
200 actuatorstimestamp: ica/salsafscan. 1/actuatorstimesta.

cata_ 0l

tangoftangatest/spiz_01.02/doull... Y1

sensorstimestamps

ica/salsafscan. 1fsensorstimestamps

—=—tango/tangotest/spjz_01.02 /double_scalar(sensor) (Y1)

Freeze Values

Clear Freezes

oparangrestso atsor. s [ |
ommrangoresiso oatsonse oo | |

Send all

ica/ salsa/fiLl

Sigm

[l

Axis selection : I:E

| Historic Log

[J General | &) Timebase | [ Sensors | % Actuators X 2 — | i Trajectory X | §% Hooks | 11 Error Strategies

Dcheckfuncheckall‘ New device Ml Delete ‘| Down |

tango/ /spjz_01.01/ shor_scalar_w

[tango/tan

Allil bl

L RUNNING Control Panel
B9 1+1940.00 MITINE

ICA/SALSA/SCAN.1 - Run startdate  Scan start date  Run remaining time  Scan remaining time

Dead time

Scan completion

wos N [T

Scan number

X Point

SULEILI
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ScanServer — Data flow

SALSA
e .. DataStorage
Tango bus
FileTransfer Sensor(s) ScanServer RecordingManager

\_/

Scan data

Move

files
asynchronous

Storage facility

Scan data

Spool (local
storage) (NFS)

projects &
users info

Metadata
configuration

Tango controls

—— Tango data
— Files

SCLEIL I

ience éclaire I'avenir
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SGLEIL Flyscan

« Tango DeviceServer (C++)
» With plugins (52 in C++ / python)
« Continuous and step scans in N dimensions

* Project started in 2010

 In production since 2014

* On 14 BL (out of 29)

* Number of configs: ~ 30 (one config = one acquisition, e.g. mesh,
Tomo ...)

« Complex configs : by ctrl people

1 17 La science éclaire I'avenir
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Flyscan

SOLEIL 1
SYNCHROTRON 'Canse rveI‘J

_______________ Collecting ... ... ... .saving
—>Trigger Trigger : E Local HPC
sequence Tango X spool(s)
Tango : X
1 p hdf5
. »r o 1 Ewce = file 1 Nexus/
> Files ensor 1 :: file
=p| Sensor 2 Een‘s’i)ﬁez = file 2
LR ] lllllllllllllllll -------- lIllll.l.u.......Ei: Tango Local Central
. N SRRLLLLLLLLEEN storage storage
g ¢ :: .

- Nexus/hdf5 Nexus/hdf5
» aMerger file file

file n
r Sensor n BR<Or N
p file Sig
. vice y
»Flgnal actuator e tuator actuator

3

i ntext exp.

ctuator

SCLEIL I
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SOLEIL Flyscan — Data flow

SYNCHROTRON

FlyscanGUI
... DataStorage
Tango bus
FileTransfer i— FlyscanServer RecordingManager
. projects &
ng'txfr @ users info
Move ,@63 Metadata
files we configuration
asynchronous
Storage facility Tango controls
-~
DataMerger Up to
700 MB/s ——p Files

SCLEIL I

ience éclaire I'avenir
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SOLEIL

SYNCHROTRON

Flyscan

#® FlyScan GUI - Expert level@flyscan-el6- lica.synchrotron-soleil fr

File Edit Help Configurations

Scan Control

FS5!

: flvecan/corefserver.l Current configuration: cfg2D

File Edit Images Help

Internal State:

Fly Scan Visu

Cartography
Transformation: MNone
Ca Cu
| Monitored Devices Langase -1.0535-0.9647 115133 gldS3a-L3345 12086 1083509647 75
g PR N
flyscan/actuator/ml  fly
300
15
-11.3874 -11.3874 Gy
540
45
-11.2605 -11.2605
480 10
J cfg2p * [o] v 2 &
30
_[ - § Easy Config | <> Generé|[_.11 1345 320 -11.1345
zRange {mm) 0 5
7T 15
-11.0130 b 160 -11.0130
A Y
zPixelSize (um) +0
v 0 0 0
1 1 . A
integrationTime (ms) ig Zoom: 265% axes: [out] [] Show Statistics Zoom: 265% axes: [out] [ ] Show Statistics Zoom: 265% axes: [out] [ ] Show Statistics
clockMode E D Le Zn
115133 gldB3g-13345 12086 10335-0.8647 o 115133 gldS3-13345 12086 L0835-0.9647 . 115133 glA538-13345 L2086 _10835-0.9647
FSS Logs Ac 50
21.04.17@16:04-08: [DEBUC] dor| | 0 p— 350 -
21.04.17@16:04:08: [DEBUG] don||[ T T o
21:04:17@16:04:08: [ERROR] [Ex
21:04:17@16:04:08: [ERROR] [Ex 20 280
21:04:17@16:04:08: [ERROR] [Ex
21:04:17@16:04:08: [ERROR] [Ex||||-11.2605 -11.2605 -11.2605 30
21:04:17@16:04:08: [ERROR] inv: 210
21.04:17@16:04-08: [ERROR] CO| el
21:04:17@16:04:08: [ERROR] CO|
21.04:17@16:04:08: [ERROR] API|||.17 1345 Las a3rs Lo a5vs 20
21:04:17@16:04:08: [ERROR] TAI 20 140
21:04:17@16:04:08: [ERROR] DE
21:04:17@16:04:08: [ERROR] ERR
21:04:17@16:04:08: INFO] Abor( || 11 0130 10 Lan gaem 70 110130 o
21:04:17@16:04:08: [ERROR] [Ex : : :
21:04:17@16:04:08: [ERROR] [Ex
21:04:17@16:04:08: [ERROR] [Ex 0 0 o
21:04:17@16:04:08: [INFO] [rz]:
21:04:17@16:04:08: [INFOI [rz]:
- Zoom: 265%  axes: [out] [] Show Statistics Zoom: 265%  axes: [out] [] Show Statistics Zoom: 265% axes: [out] [_] Show Statistics

Filtered log level lo infa

a

flyscan/ core/viewer.1l

4 Motor positions
3

data-merger has switched to state STANDBY

106-M-CX/EXfGONIO.2-MT_Ts.2 |—1.1786

e | SRR

106-M-CXfEX/ GONIC.2-MT_Tz |—1 13568

[ sene | SRR

STANDBY
STANDBY

20 - —————
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SOLEIL

SYNCHROTRON

Flyscan

* Python interface & ipython profile

In [9]: fss.cfgs.cfg2D.easy config.parameters
Out[9]:
EasyConfigProp ()
+- clockMode ......... 0
+- integrationTime ... 10.0
+- split ... ool 1
+- xPixelSize ........ 100.0
+- xRange .......c.c.... [-10000.0, 10000.0]
+- xrf config ........ {"p": [400, 430], "K": [652, 689], "s":
+- zPixelSize ........ 200.0
+- zRange ............ [-500.0, 500.0]

(452, 485],

"Cl" :

[516, 5521}

« SPYC (SOLEIL's Python Command line interface) integration

* FlyscanViewer Tango device

— Display data during acquisition as Tango attributes from final Nexus file

— Plugin system to do some data reduction

21
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SULEIL Detectors - Lima

« Library for IMage Acquisition

SYNCHROTRON
Detector NB instance Detector NB
instance

® C++ Wlth Python InterfaCe Andor RoperScientific
» Generic part with standard interface S #0 | e L
] o 3  Dhyana 8 17 SLSJungFrau 1
* Plugin system to handle camera specific s &ge 3 T ————
StUﬂ: 5 Hamamatsu 15 19 SpectrumOne 1
« Collaboration with ESRF, ALBA, MAX4,  ° ™ M e i
7 Lambda 3 21  Uview 1
DESY 8 Marccd 1
« 21 Camera type supported at SOLEIL (45 9  Maxipix 1
|n total) 10 Merlin 10
] ] 11  Pco 9 .
« Basler (Beam Monitoring), Hamamatsu, 12 perinemer 1 lea
Eiger, Pco ... 13 Pilatus 4
. 301 instances (200 Basler)  Teleayne) '

https://limal.readthedocs.io/en/latest/
https://lima-tango-cpp.readthedocs.io/en/master/ SCLEIL I
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https://lima1.readthedocs.io/en/latest/
https://lima-tango-cpp.readthedocs.io/en/master/

AtkPanel 5.4 : |13-LN-CX2/DT/IMG.4

File View Preferences Help -

S‘(&i EI L na-ozonme [ e ﬂe 7.16 [172.16.3.1:20001] D et e C t O r S - L i m a

113-LN-CX2/DT/IMG.4

Waiting for a user request = = > S
ANCHROTRON - = ’ ‘ |, AtkPanel 5.4 : I13-LN-CX2/DT/IMG.4-BA: | 0/ X/ File Edit Tools Filter
=] File View Preferences Help
= “w || : \
detectorDescription | CX2 Img#4 = 113-LN-CX2/0T/MG 4-BASLER [ || ‘ I l . | l ~ I ds_LimaDetector/basler/BaslerCCD/107-C-C}
et Ty [ e B . . -
eeconsode [ SRR T53 (el e b ool B - Server | Device | Class | Alias [ Att Alias | Property |
detectorWidthMax 2048 Gl =
s sy B _J] ———————————————————————— | ¢ % ds_LimaDetector -
i I — binnedWidthMax | 2048 j < .
= binnedHeightMax | 2048 [wo| == 9 5 basler
triggerMode [INTERNAL SINGLE |INTERNAL.SINGLE | [ | ? E BaslerCCD
acquisitionMode [ SINGLE  [SINGLE Cal frameRate [ 0.7 Frames/s e =
exposureTime | 1100.00 ms $1160.00 [] dataRate [ 3.08 MB/s E] 5 é gy:’(z-C-CXWTIIMAGLSPEGFIC 1=
latencyTime | 200.00 ms _‘::ig‘(iéi | temperature | 0.0 Celcius E
el autoGain @ E] o= @ 107-C-CX2/DTNIMAG.1-LAYOUT
oy o = T TTTY ¢ &) LimaDetector
S e = ol I o ¢8 107-C-CX2/DT/MAG. 1
e Gl ¢ &] RoiCounters |
i ,7‘ = Saatar | o= {8 107-C-CX2/DT/IMAG.1-ROICOUNTERS -
nbFrames 0 j:jij{i ]
currentFrame 121 |
Salar | log | Image |

LimaDetector BaslerCCD Layout RoiCounters

Start = |PAddress = Flip Rois
ExpoTime = PacketSize = Rotate Sum
NbFrames = Gain - Std

Lima (LimaCore + LimaBasler + Processlib)
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SULEIL Detectors - MCA

* XIAs

* Tumba 226-SNAPSHOT - ${build-date}

(=] E s
File Edit Help
—_ Xm ap ROis | Log | channet o} Selected channel:00
ROls Settings | Controls
| NbModules
] NbChannels
— Falcon
Current Alias

Current Mode

« Xspress3

Preset vaiue | ——

= = = = | presecType [ A E RS e
. DanteD 3 |
ROIZ ] 1] Recording Config 1:MCA;DDevice Servers_vcd_xia_uniied_vZinixmapltest_xmap_mca.ini H
ROI3) ]

Infos

« Not a standardized lib
as Lima

Refresh Dnllcllannels‘ Add Line | Remove Line ‘ ‘ Set ROIs | | Remove ROls Set Labels utpulCoumRat

ia.unified Waiting for request ...

* Buttrying to get a —
standardized Tango s
Interface -

0 T n 1 . . . . . . . . . . . . . . . . .
0 85 170 255 340 425 510 595 680 65 850 935 1020 1105 1190 1275 1360 1445 1530 1615 1700 1785 1870 1855 2040
AV
— tmphestixia.unifiedichannel00 (Y1)
Freeze Values Clear Freezes

. SCOLEILII
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CH ROTRON

Acqguisition system perspectives

SOLEIL I
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SULEIL Process with DAQ, Data Reduction and Al

SYNCHROTRON

Data reduction/
preprocessing
Decision making

i i

g [l
PLUSS Events Manager (Broker)

2| 3

)
2
>

Orchestration
/workflows

Control & Data
Acquisition

£
C

-

Computing Resources

DOI 10.1107/s1600577518005787

>

Data Catalogs Exp. Projects &
Data Sample Life Cycle
Visualization Manager

Assets
Manager -

Supervision,
Monitoring

e

Smart Instruments, Edge Computing, Robots, Detectors

SCLEIL I
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SOLEIL Perspectives

SYNCHROTRON

 Hardware systems

— Put MTCA systems on production for SOLEIL
« HW, FW, SW standardization and development
» MicroTCA systems monitoring (Zabbix under evaluation)

— PandABox Gen 2
— Migrate legacy/obsolete systems to new products

« Software systems
— Decommissioning of the ScanServer: towards Flyscan

— Flyscan upgrade
« With automatic retroaction
* Visualisation improvement

« Connected to PLUSS* (event & api manager)
— * see Gwenaelle’'s DataManagement slides

27
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SULEIL Flyscan V2 Architecture

VISA
platform
|

_ Detector2 <+ DATA !
METADATA Data rServeron
Merging |

[ J
o
: .
| beamline or on VM1
Tﬁ ‘ R \ ‘ -
I A

Off-line
.

PLUSS EVENT MANAGER

I
-

processing
Automatisation

=

MetaData Retroaction On-line processing /

Visualisation
Automatisation

r-F- BN N NN NN . -

PLUSS EVENT MANAGER



SULEIL

SYNCHROTRON

Perspectives

« Data Streaming

— New solution for future requirements
— Lima2, ASAPQO, Hidra, Odin, DataStaMP ...

— Interaction with PLUSS

Q
o b human-system interaction

o exchange flow by acquired data
requests

.
° Q exchange flow by TANGO
P, '« requests

° exchange flow by control or
information requests

role
external system

/ synchronous flow

_-v asynchronous flow
.

Detector/Sensor

On-line proc /
display

- Jill]

Retroaction

BL/MAC
user

BL/MAC
user/
Grades

Sys admin

o SOLEILII
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SOLEIL Open Questions

SYNCHROTRON

e Questions
— MicroTCA generic framework ?
— MicroTCA monitoring / supervision ?
— Embedded SW: CI/CD ?
— Which GUI for detectors ?

— Data / Metadata streaming ?
« which ?
« Lessons learn on selection ?
— Data reduction at edge computing (GPU, FPGA) ?

— Post processing automation

La science éclaire I'avenir
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Thank you!
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SULEIL Control command and acquisition architecture at SOLEIL

SYNCHROTRON

General services :

Supervision/Control : Data archiving, data storage ...

TANGO, high level applications

e = —— ETHERNET
-7 - - TS~ D RN - —
~ 7 ~
Custom systems 7 CPCl s S _
ystem _
(embedded 7 (industrial s stems\ Motion system Automation
processing) \ / y \ system &
¥ oo vV Robotic S
‘ - ' ‘ .h;liff-ﬂ-l.‘;::i-_:.-_;‘ > ’:’ »
1 ‘J CoFm=) NN /1 \ :%L ] ‘:’n" ‘Y
SPI package 7 MEalt / <
vk (FPGA, I : e I
N7 controllers) Timing ~4 _ .7 &
~So i"f L FIBER =~ — ~ PROFIBUS \\ PROFIBUS
e S Wi o W
GPIB ~ j
m" e 7 ' Equipment ‘ g \
s : LN Equipment
SR current " i
1D($gtg;3t0f Emphu Flysca efficiency Interface boxes peasurement Transiation stages Hexapod
n measurement Instruments
Acquisition and onboard : i i
. . Motion control systems Automation & Robotics
processing
., SULEILN
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SULEIL FWK framework

NCHROTRON

PCle clock 125MHz/250MHz BOARD/AXI clock (100MHZ)
PCle application AXI interconnect i

ENT_PCIE_APP_AG4 IBUS 11 ADAPTER
I
[S]AXI o Il ——> Application |
———— registers
stream [QAXIIOIIQ—— '
AXI4 e MARD |
stream RO Nl .
“Tx coder - ——>[S]axito.
- .”"“”""‘1*’”‘7." ,
B E&!@%@F\ e 18US
FIFOs [ o o , - - 5
Board ‘ 18US E
: . registers oy
(interconnect) Egisters € |5
@ i<
DA DAQ
" "> uobite
DDR user clock 133-266 MHz Application clock domain I
‘w  SCLEILI
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SOLEIL

SYNCHROTRON

SWLEILThe progress of the DLLRF on MicroTCA

SYNCHROTRON

Reference

1Q processes

Vadatech pTCA Crate m—
* 4 channels ADC FMC board (TECHWAY) successfully interfaced into the Zynq of the ZC706 evaluation board, IQ process
tested and validated
*  Configuration and setup of Vadatech MicroTCA: done
*  Migration of the previous development to the AMC580 (Vadatech) board is successful
*  Development of python socket server on PS side for communication is done
* Interfacing of DAC FMC board (FMC224) is ongoing
* Interoperability difficulties during development: Vadatech AMC580 seems not working on NAT MicroTCA rack
*  After repairing of the power supply of AMC580, we never tried it again and AMC580 is working fine on Vadatech rack

Today status: The main deal is to interface the DAC FMC.

Then all 1Q process are ready to be implemented. =

SULEILI
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PandABox project

(Position and Acquisition)
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SOLEIL

SYNCHROTRON

PandABox project context

Initial objectives

— Connecting Motion Control Systems and Data Acquisition Systems for simultaneous and multi-technique

scanning applications

— Providing Encoder Processing, Common Synchronous Triggering and Data Captures

Motivations

— Managing obsolescence and limitations
— Maintaining modularity
— Improving performance

Organisation
— Development collaboration between SOLEIL and Diamond

— Task sharing
= SOLEIL: Electronics and Mechanics
= Diamond: Firmware, Software and Web GUI

Resulting system
— Flexible design solution, open and extensible platform

= Modular hardware with removable modules

» Firmware and software easily configurable and adaptable

LAY ERTEE AN

ZEBRA

donond < 8T iy
« PandABox »

SCLEIL I
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SWOLEIL Hardware architecture

SYNCHROTRON

 Packagedina 19” 1U rack

» Platform developed around an off-the-shelf product:
— Avnet PicoZed Z7030 module based on a Xilinx Zyng 7030 SoC (System On Chip)

e HW architecture around PicoZed and I/O interfaces

— 4-Channel Encoders I/Os (Quadrature, SSI, BiSS-C, EnDat)
— TTLand LVDS 1/Os

Rear panel

s

— 1 Gigabit Ethernet for Control and DAQ = d

— 3 SFPports R X ' |t
— FMC LPC slot ] gl °

— On board clock tree & power supplies e : ==l cupon reglator
—  Slow control via a Xilinx SPARTAN-6 FPGA: s

« Temperature monitoring Aunet Pcozed

xcZ7030 with a
. Zynq SoC
« On-board power supplies h
voltage monitoring

* Fan-speed monitoring
» Configurations of the I/O encoder signals
* Front panel configurations

— JTAG for SoC and FPGA debugging l& — und 9.9, m S
= ront pane
— RS-232 serial console terminal o HEER &mmm_G ¢
— USB host for firmware upgrades https://www.ohwr.org/project/pandabox-hw/blob/master/PandABox u,ser G.uﬁ_lp_
38
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https://www.ohwr.org/project/pandabox-hw/blob/master/PandABox_User_Guide.pdf

SOLEIL Firmware architecture

SYNCHROTRON

» Flexible and configurable architecture m
SERVER tep onfig [ c :/l ] TPS Data Capt J
| l I
@ iﬁeN:elf C Linux Kernel Driver )

FPGA Gateware

Function| | Function | | Function
______________ alblocks al blocks al blocks

installation

I
|
I
I
|
I Auto- .
'—»{ generated FPGA Firmware
VHDL

16th Int. Conf. on Accelerator and Large Experimental Control Systems

— FPGA firmware layer (PLL? ICALEPCS2017, Barcelona, Spain JACOW Publishing
. Structured into numerous Functional Blocks (FBs) ISBN: 978-3-95450-193-9 doi:10.18429/JACOW-ICALEPCS2017-THPHAO6S

— TCP-Server layer (PS)

« Two socket endpoints to connect to clients (EPICS, TANGO, etc.)
— configuration control (control & status register)
— streamed data capture (interface with DMA engines for synchronous R/W)

= 2 layers tightly coupled through a common set of configuration files (FB’s I/O ports, configuration registers,
and descriptions)

= Allowing to design and compile a custom set of FBs into the firmware with access from the TCP Server

* Fully re-wirable (at run-time) architecture
SCLEILIN
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http://accelconf.web.cern.ch/AccelConf/icalepcs2017/papers/thpha068.pdf

SOLEIL Software architecture

SYNCHROTRON

Setup \ / | Run \

Web GUI J ( EDM / M S J[ Flyscan J
‘ CS-Studio o User GUI  TCP Server

Websocket cA /\ - To interface with either TANGO Device

Ics TANG. Server, EPICS IOC, or web-server
Web Server EPICS TANGO
'\ /

— — .

ontrol | TCP Server " Data

G

« Web GUI
- Visualizing and wiring the
functional blocks
- Setting the functional blocks’
parameters

- Help to build customized
applications

SCLEILII
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SULEIL Continuous scanning application

SYNCHROTRON

S Flyscan or Malcolm framework (TANGO DServer, EPICS IOC, etc.)
e —— TANG.. mo

Ethernet Bus (TANGO, EPICS, etc.)

.N Sensor 2D detector

UDP
Triggers

Software
synchronization

Motion control

Encoder
signals

Hardware synchronization (Master clock bus)

= Firmware setup

Quadrature,
BiSS, SSl or
EnDat encoder

signals

S LEILII
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