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1. ESRF, Beamlines, BLISS
2. Control system overview

3. Future challenges
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ESRF & Beamlines

29 ESRF beamlines

12 CRG’s

The European Light Source

Booster
ynchrotron

N Public beamlines

HE CRG beamlines

[ Insertion devics port for the machine
[ Free bending magnet ports

Storage Ring
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ESRF /Computling

BLISS / Software development and support
SciSoft / Scientific Software

C.E. / Electronics development and support 13

Software Engineering Group
System Admin and Networks 5
Digital Electronics

Management Information System

|
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BLISS PATH 10 BLIY)

A Practical Guide to Stages of Meditation

Beamlne Instrument bt' v
Software Support o
¢ r t
. ~ \
18 softw gre engineers /

G iving service to A& LL
ESRF bheamlines
mcliding CRG"'s

Translated by Geshe Thubten Jinpa
Edited by Christine Cox
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BLISS developments

k Scope:

*From low-leveldrivers %o
datys gnglysis /visuaglizgtion

F ”.., i Y., : B[»,__ 85 faras concerns the
KECWD SRR a0 : successfulrunning ofthe

egperiments

* Fourdevelopmentaregs:
‘Hardware supportsofw gre
Wisdom Deck il *Graphicalinterfaces
b | so Inspiration Cards = *Automation projects

*In frastracture 50 Flw are
JOSEPH CAMPBELL
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BLISS /Support

* Beamlne nstrumen ta tion
projects:

*Participate o heamlne
instrumentyltion projects

*Smallsoftware developmenis
*E yperiment macros
‘Beamlne specific GUI

* Software consulling /
8 uditing

/ Begmlne supporks:
mstallation gnd problem
re 5o lytion
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Begmline Control System
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A brief history of BL control system

1990
Control choices: VME (0s9) / HP + Sun
Taco development for accelerator control
1994
First beamlines open. Control system based on VME / Taco
SPEC used as main control program
2001
Modernization efforts
ID31 control uses only Linux
2004
BLISS graphical framework
Tango on beamlines
2005-2007

Automation efforts
Icepap, musst, frelon 2k,-medipix

2008+ : ESRF Upgrade program G p
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...anhd there be |Ight (at the beamlines)
“In the beginning there was TACO & Spg®

1.287

TACO:  IeemE
Developed at the ESRF
Objects in C. RPC communication.

- . 2RECs Emtﬂ.‘ca clen[m
Commercial program for-diffractometer contro |

And some other features...

S —
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I a C O ; BLISS: Database applications - Mozilla Eirefox

File Edit View Go ookmarks Tools Help

(:E - L‘r Blis http://blissdbyblissdb/listApps.php?keyw=&type=Control%2FTa © Go
D eve | O ped at th e E S R F |/ Red Hat, Inc. || Red Hat Network | )Support [ Shop | Products | ) Training

il Beamline Instrument Software Support
l | S e d a | S O at o ESRF [ BLISS Database Tools | BLISS brother | BLISS Home ]
. —

Packages in group: ControlTaco/Server

"  FRM-II neutron source (Garching- AppName Description
Munich) ;\Iﬂﬂ Aerotech a3200 Windows device server

ADSC Device rfor all adsc detectors
" Hartebeesthoek Radio Astronomy I e
AllDeviceServers Package that installs all the device servers in a platiorm
. Apfelds This server provide ic functionality for clients wanting fo talk
Observatory (South Africa). L
BLValveShutter Server for Valve and Shutter
u An ka BlValves 0s-9 device server
BeamShutter Os-9 device server
CT2ds Den rforthe ESRF CS C208 and P201 countertimers
cuB CUE device server
. CalcServer ser to executs and get the result fram any
Used-massively.at all ESRF
a Counter - i e
b | M . CryoSpy
- e a m I n e S [ DS_FastTiming Server for the control of the fast-timing board
- . . DS_vdi control of Vdl acquisition board
92 d|fferent servers d|str|buted _ DS_ipe ey

Dosemeter Taco device server to control a dose meter
7000+ devices eX orted Falcon Linux version of Falcon/IDS framegrabber device serve
p ndard (PAL and NTSC) video cameras

rce files for IDS/Falcon framegrabber D
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Taco : Device

3.SPEC> splot SCAN.
B4.SPEC> splot SCAN,

BS .SPEC> splot SCAN
frray access arr(35

b6 .SPEC> splot SCAN,

7.SPEC> splot SCAN_D
B8 .SPEC> splot
9.SPEC>

@ | | |vrioo [TcPAP 2312 | ooool| B
o 3 —_—

A ——_
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Move, Count Tafte data, Plot and
Save

Builtin macro ldnguage

Buyiltrin code fordiffractome ters

(£appg, foarc, sisc, surfy, .. )

Configurgtion

Many moborconbrollers, counter

tm ers, con., Mca's ntegrated
o ——

yenc 10 leoagh CAMAC, VHE,
G PIB, _5‘
gnd 10 ports

The European Light Source

European Synchrotron Radiation Facility

Number: <=Controller
Unit/Channel

Name

Mnemonic

Steps per degres/mm
Sign of user % dial
Backlash [steps]
Steady-state rate [Hz]
Base rate [Hz]
Acceleration time [msec]
Motor accumulator
Restrictions

Dial = accumulataor / steps
High limit
Current
Low limit
User = sign * dial + offset
Offset
‘High’ limit
Current
‘Low” limit

Number of motors

|

|

| ITLOS_E|
| IXE|
| ES53112]
| EK5311al
| KS53195]
| MAXE |
| MAXE DC|
|

|

|

|

|

|

|

|

MAXE_S|
MC4|

MCB |

MCU|
MCU_E|
MCU_H]|
MCU_0O|

| MMzooo]
| MMZOCO_E |
| MMZ500]
= |MMzZ5a0_E|

Type ? or H for help,

N TN VAL~ W e

et, Bus coupler

961 .VICENTE> wa

Current Positions (uszer, dial)

Hexa X Heza ¥ Hexza 2

del A chi
1.00080 7.0000 2.0000
1.0000 7.0000 —2.0000

962 .VICENTE> umvr m3 5

Motor 3
13

963 .VICENTE> ct 1
Mon May 15 14:43:03 ZOOO
Seconds = 1
Monitor g {0/s)
Detector
Counter 3 = @ (@/s)
Counter 4 = 0 (0/s)

964 . VICENTE> ]

Motor 3
mn3
8.0000
8.2260

-20.846 (-20.846/3)
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Inter-process communication using Corba

Client and server API in C++, Java and Python

Objects include commands, attributes and properties
Features include: graphical development tools, event
notification, automatic polling thread for each device,
graphical java toolkit, remote administration of servers and
configuration...

Compatible-with Taco

Developed as a collaboration between ESRF, Elettra, Soleil
DESY and Alba =
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Logging

TANGO Software Bus

L.Claustre, XFEL Data Acquisition and Control for PBS Workshop

The European Light Source Hamburg — 10 March. 2008




European Synchrotron Radiation Facility

Experiment visualization / evaluation

Standalone tools for visualization
Should work both online or offline

g\pplications that users can bring along with their
ata

Emphasis on performance.
Non-intrusive
Evolution with time and technologies...
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PrePurgng Vessel Uy B Wil Tongsen Siop [ Erems srahbung Soop Fro: [0
| Poe-Puanping Vievsel Doan [ M1 Sdicon Miree [ Brews srahing Seop Back [
| Pimary s iy BN Togen Sop [ CobraseFrow BN
| Piman Sis Dioee HE Coliwakn Bk Ha
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Autom gtion

Optlics gutom g tion
Beam delivery

WMirror alignment

Eyperimentand sample handling
My data collection
Automatic (EMBL) and assisted sample centring

Dgta anglysis
Lyperiment annotgtion, boot teeping

li’emoée gccess :
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File Edit View Go Bookmarks Tools Help

BLISS: Database applications - Mozilla Eirefox

File

Edit

View Go

IR

QEl % LD’ i %} @ @ ‘Illis hitp://blissdb/blissdb/listPackageVersions.php?appname=Ccd1394

¥ oo G

| Red Hat, Inc. || Red Hat Network |~ Support | JShop | JProducts | Training

Beamline Instrument Software Support

ESRF

App. Name:

Description:

Ged1394

TANGO device server for IEEE

[ BLISS Database Tools | BLISS brother | BLIS

Belongs to group: ControlTango/Server

Contact:

Last built by::

Pack
click=computer installs

Ccd1394

Cecd1394

Cedi394

Ccdi1394

Ccd1394

Cecd1394

Ccdi394
Cecd1394
Ccd1394

Andy Gotz

goetz

Ver - Rel

S

2.14-1

S

-l )

=

2aa=1

25-1

2=

Date

2007-08-02 14:05:39

2007-05-22 22:33:20

2007-04-26 15:12:44

2007-04-25 11:11:41

2007-04-25 06:39:40

2007-04-24 16:34:34

2007-04-20 21:53:43
2007-04-18 07:36:23
2007-04-17 14:22:05

Home |

1394 (firewirz) cameras

Release Notes

added 8 bit bayer color
coding

bpm bug with border
exclusion fixed

bpm calculates for every
image even in single shot
wait for new image do not
poll

do not set video mode at
every start; removed mutex
when acquiring an image
this speeds up acquisition
protected all ieee1 394 bus
access with a mutex;
replaced state with global
variable

added ResetRoi command
fix speed to 400

do not reset bus; improved
startup and shutdown; print

Enable Created

(YIN)

by

goetz
goetz

goeiz

goetz

goetz

goetz
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BLISS: Database applications - Mozilla Firefox E]@@
Bookmarks Tools Help
@ |H|i= hrtp.,'.fbhssdbfbllssdbfllstlnsta\\ed.php?packname:&macname:hd%ctd&pll|V| © Go “Q. |
Hat Network | Support | )Shop |~ Products |~ Training
Blp~

Beamline Instrument Software Support

[BLISS Database Tools | BLISS brother | BLISS Home ]

Showing packages installed on

Computer: lid0Bctrl

Beamline: D06

BLISS Contact: Vicentz Rey Bakaikoa
Platform: redhated

Nethost: yes

Description:
Package Inst.Date Latest
click=other computers where installed
SPEC-redhated-7.303-1 2007-09-05 23:06:32  7.303
taco_lib-redhate4-2.16-1 2007-09-05 23:06:59 2,16

draw-src-1.0-1 2007-09-05 12:03:08 1.0
tango java lib-sre-3.6-1
gtblissgraph-src-3.4-1
SpecClient-src-1.61-1

BlissFramework-Core-src-2.49-1

2007-09-05 12:02:54 3.6
2007-09-05 12:02:27 34
2007-09-0512:02:26  1.61
2007-09-05 12:02:11 252
MotorSpinBoxBrick-sre-2.8-1 2007-09-05 12:02:10 2.8
PyMca-src-4.12-1

Motorl istBrick2-src-2.8-1

2007-09-05 12:02:10 413
2007-09-0512:02:08 2.8
Oxidis-src-2 7-1 2007-09-0512:02:08 2.8

lcons-src-2.21-1 2007-09-05 12:02:08 223

GraphBrick-src-2.4-1 2007-09-05 12:02:07 24
gtmea-se-3.16-1

CommandBrick-src-2 8-1

2007-09-05 12:02:07  3.18

2007-09-05 12:02:06 29
QPeriodicTable-src-1.9-1 2007-09-05 12:02:06 19
MultiAxisAlignement-sre-1.6-1 2007-09-05 12:02:05 1.7
Qub-src-1.10-1 2007-09-05 12:02:06

-sre-1 f-1 007-09-05 12:02-04 1

EI |

fore

4]

=
talled.php?packname=tango_java_lib

Sop_]
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...some challenges ahead
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What beamline software in next
years?

Detector systems

Beamline control evolution

Nano: positioning, sample environment

Graphical interfaces

Automation projects

Fast acquisitions

Data: visualization, online analysis, large dataset handling

—

Accrued beamline support -
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Detectors & Computing

Essential on upgrade program / cutting edge technologies
Commercialization / collaboration

CCD:
Growing size: Mar / ADSC
Growing speed: Sarnoff CCD / 1 tomography in 0.8s
500 frames/sec = 125 MB/sec

Linux PC

Maxipix « PRIAM » 2.5 Gb/s optical ESPIA interface board
dule digital interface link

Pixel detectors
Maxipix (5 x 256 x 256 pixels) — -
1000 frames / sec = 600 MB/sec
Expected limit: datalink / disk speed
Today
1000 frame / secfor-1-x-256 x 256 (ID10)
Pilatus 6M ( 2400 x 2328 pixels ) — -
2ms readout ~ 500 fr / sec =5 GB/sec
Today: 20 frame / sec=200 MB/sec

And more... T
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Detectors / and still more to come

CMOS Photron Ultima
10 bits
Example: 4000 fps

Already tested at ID15 at
10000 fps (512 x 256)

2 Gb/sec

L.Claustre, XFEL Data Acquisition and Control for PBS Workshop

The European Light Source Hamburg — 10 March. 2008




European Synchrotron Radiation Facility

B EAM INE CANRAL EVAUTAY

Ensure the evolution of the beamline control
system for constant modernization

Follow up with functionalities offered by
electronics developments

Participate from/to developments in other
European synchrotrons / XFEL

l ‘ k<l
) 1 ] /
=1 \ uvs/
dith || daz i i

dvs
dhs

Evolution with linux kernels, hardware o\ S m——
protocols. - _‘,tab.}/ -
Consider embedded solutions = -
tabz | =1 7 A

Tango: participate to / profit of the : ; a

—_—
— -

advantages of the collaboration | - —
ID3Z  PAIC DRATAN EER
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F A5T/C ANTINUALA ACAULATANA

Enabled by electronics

Detectors with data buffering and near- zero
readout ( kinetics, pixel, mca buffering...)

Synchronization cards
Intelligent motor controllers

Synchronization + buffering

From VCT6 synchronization to ISG suite:
MUSST for signal synchronization
Fully-programmable-features in Icepap

Software must handle them

Experiment sequences must be
reconsidered

I 5-E[EM ENTDEECTR
HXX1A D XP XM AP
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Visualization:

multi-dimensional, °
instruments

Online analysis and e @8 4
estimation

E 40

FLL-E

—_— - = —
B Emaitwet  mop  [JELCE Miser  Gthen
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Thank you
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