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Working in beamline control 
since 2000

Heading BLISS group since jan. 
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1. ESRF, Beamlines, BLISS

2. Control system overview

3. Future challenges

O u tlin e
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29 ESRF beamlines

12 CRG’s

E S R F  &  B e a m lin e s



L.Claustre, XFEL Data Acquisition and Control for PBS Workshop 
Hamburg – 10 March. 2008

E S R F  / C o m p u tin g

 

18

TBS / Experiments Division

Computing Services

BLISS / Software development and support

13C.E. / Electronics development and support

8SciSoft / Scientific Software

9Digital Electronics

10Software Engineering Group

15System Admin and Networks

8Management Information System
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B LIS S

• B e a m lin e  In s tru m e n t 
S o ftw a re  S u p p o rt

• 1 8  s o ftw a re  e n g in e e rs

• G ivin g  s e rvic e  to  A LL 
E S R F  b e a m lin e s  
in c lu d in g  C R G ’s
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B LIS S  d e v e lo p m e n ts
• S c o p e :

•F ro m  lo w -le ve l d rive rs  to  
d a ta  a n a ly s is  / vis u a liz a tio n  
a s  fa r a s  c o n c e rn s  th e  
s u c c e s s fu l ru n n in g  o f th e  
e x p e rim e n ts

• F o u r d e ve lo p m e n t a re a s :
•H a rd w a re  s u p p o rt s o ftw a re
•G ra p h ic a l in te rfa c e s
•A u to m a tio n  p ro je c ts
•In fra s tru c tu re  s o ftw a re
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B LIS S  / S u p p o rt
• B e a m lin e  in s tru m e n ta tio n  

p ro je c ts :
•P a rtic ip a te  to  b e a m lin e  
in s tru m e n ta tio n  p ro je c ts
•S m a ll s o ftw a re  d e ve lo p m e n ts
•E x p e rim e n t m a c ro s
•B e a m lin e  s p e c ific  G U I

• S o ftw a re  c o n s u ltin g  / 
a u d itin g

• B e a m lin e  s u p p o rt :  
in s ta lla tio n  a n d  p ro b le m  
re s o lu tio n
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B e a m lin e  C o n tro l S y s te m
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A brief history of  BL control system
 1990

 Control choices:  VME (os9) / 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
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…and there be light (at the beamlines)

“In the beginning there was TACO & spec” 

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

spec:
 Commercial program for diffractometer control
 And some other features…

E arly TAC O client
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Taco
 Developed at the ESRF 
 Used also at :

 FRM-II neutron source (Garching-
Munich) 

 Hartebeesthoek Radio Astronomy 

Observatory (South Africa). 
 Anka

 Used massively at all ESRF 
beamlines:
 92 different servers distributed
 7000+ devices exported
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Client / Spec Client / Slits

Manager/
Database

1.Register in DB

2.Client asks DB

3.Client / Server 
Communication

Device Server

Ta c o  :  D e v ic e  S e rv e rs
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s p e c

•M o ve ,  C o u n t,  T a ke  d a ta ,  P lo t,  a n d  
S a ve

•B u ilt-in  m a c ro  la n g u a g e

•B u ilt-in  c o d e  fo r d iffra c to m e te rs  
(ka p p a ,  fo u rc ,  s ix c ,  s u rf,  … )

•C o n fig u ra tio n

•M a n y  m o to r c o n tro lle rs ,  c o u n te r-
tim e rs ,  C C D ,  M c a ’s  in te g ra te d

•G e n e ric  I/O  th ro u g h  C A M A C ,  V M E ,  
G P IB ,  S e ria l Lin e ,  S o c ke t,  B u s  c o u p le r 
 a n d  I/O  p o rts

● Pseudo motor/counter handling
● Client / server mode over TCP/IP
● TACO and Epics and soon Tango 
● And also:

 Data arrays with math. functionality
 Statistics, fitting…

 Interface to C user code
 …
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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

Tango
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DeviceDevice

TANGO Software Bus 

LoggingMonitoringConfiguration

(motor…)

Hardware

(E/S…)

Hardware

Archiving
Users 

Environments :
MATLAB, IGOR, 
python, Labview

Bindings
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Experiment visualization / evaluation
Standalone tools for visualization
Should work both online or offline
Applications that users can bring along with their 

data
Emphasis on performance.
Non-intrusive 
Evolution with time and technologies…



L.Claustre, XFEL Data Acquisition and Control for PBS Workshop 
Hamburg – 10 March. 2008

Graphical user interface

BLISS Graphical Framework

 Editor
 Application
 Hardware Repository / Hardware Objects
 Bricks

mxC uBE
ID21
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A u to m a tio n

• O p tic s  a u to m a tio n
•B e a m  d e live ry
•M irro r a lig n m e n t

• E x p e rim e n t a n d  s a m p le  h a n d lin g
•M x  d a ta  c o lle c tio n
•A u to m a tic  (E M B L) a n d  a s s is te d  s a m p le  c e n trin g

• D a ta  a n a ly s is
• E x p e rim e n t a n n o ta tio n ,  b o o k ke e p in g  

• R e m o te  a c c e s s
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H a n d lin g  s o ftw a re  d is trib u t io n

• R P M  b a s e d

• C e n tra l d a ta b a s e

• M a n u a l / n o  a u to m a tic  in s ta ll

• A p p lic a tio n s  fo r:
•C re a tin g  p a c ka g e s  / ve rs io n s

•B e a m lin e  in s ta lla tio n s

•W e b  m o n ito rin g
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The fun continues…

…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

 Pixel detectors
 Maxipix ( 5 x 256 x 256 pixels) – ESRF - 

 1000 frames / sec = 600 MB/sec 
 Expected limit: datalink / disk speed 

 Today 
 1000 frame / sec for 1 x 256 x 256 (ID10) 

 Pilatus 6M ( 2400 x 2328 pixels ) – SLS/ PSI -
 2ms readout ~ 500 fr / sec = 5 GB/sec
 Today: 20 frame / sec = 200 MB/sec

 And more…
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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
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Beam line control evolution
Issue

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

Software
 Evolution with linux kernels, hardware 

protocols.
 Consider embedded solutions
 Tango: participate to / profit of the 

advantages of the collaboration
ID32 –  psic diffractom eter
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Fast / C ontinuous Acquisitions
 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
1 3-elem ent detector
 4xXIA DXP -XMAP
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Data handling

 Visualization:
  multi-dimensional, virtual 

instruments
 Online analysis and experiment 

estimation

 Navigate through data
 Data formats and metadata

Experiment databases
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Thank you


