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The start of TINE at the EMBL-Hamburg

Implementation of TINE in existing device
server

Graphical user interface
Labview and the Vision library

BW7B EMBL —HH Sample Changer
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. Tine more than 15 years of accelerator control with TINE

 TINE as the HERA CS. HERA was (6/2007) one of the world largest
accelerators

o Computer for Beamline control at the EMBL.
— 50% of the Beamline control computers were Windows
machines using PCI DAQ

» Status Control Software: 80% of EMBL beamline control software was
Labview code. The control system had to be integrated

It was important for us to easily be able to add Control system
functionality to the existing Control Software




is Status of TINE at the Doris

.+ Therobotic Sample Changer at BW7B is integrated
W nTINE |

The Multilayer Monochromator of BW7A is
integrated using TINE/CDI

The EMBL operates 5 PX beamlines, one SAXS
X33 and one EXAFS beamline.

The PX beamlines BW7B, BW7A are controlled by
TINE

X33 and X11 are partly TINE controlled

FOR PETRAIII EMBL WILL BUILD 2 PX AND ONE
BIOSAXS BEAMLINE
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UV-light source TINE Server (Labview , Win)
Phytron Motor Controller (VC++ , Win)
Mclennan Motor Controller (VC++ , Win)
Goniometer Server (VC++ , Win)

Mar345 Image Plate Server (VC++, )

Sample Changer Tine Server (VC++ , Win)

machine parameter Tine Server (VC++,
XREC Server (VC.Net, Linux , Win)

Heidenhain digital encoder Server (Labview)

Adept Robot Server (C++, )

Beckhoff CDI server (Group MCS ,Win)
CANOpen ExpStat (VC.Net, Win)

ANY DEVICE CONTROL PROGRAM CAN EASYLY
BE EXTENDED TO CREATE A TINE DEVICE

SERVER




Sample changer Labview GUI
Running on LINUX and WINDOWS
Using the Labview Vision library to
Detect the crystal center.

Barcode reading of the samples
Is performed with a CCD camera using
~ A Labview Vision library

Digital zoom option

Display of the sample changer status
Will be implemented as soon as the
TINE Video Server Web Cam tools
Are available by Stefan Weisse

llllllll

A optical microscope of the company OPTRIS
Will be implemented soon. Drivers for motor control
are Labview code




*Video Server / Client Application by Stefan Weisse DESY/Zeuthen
The NI-1410 National Instrument Frame grabber card has been adapted

Is able to switch between 4 cameras.

% Select Server (Camers) Diap, Frames Palled Frames

195.0962 [1561038 [1.000000 |AED<PHEGRAEBEF\ XPDzGHj Switch. ‘3397323 0000 Dalstat | Snap 0

500KByte @ 5Hz in multicast
Mode via TINE

|\ Globals x|
Parameter Yalue
DOEMERGY 4 442441
DOCURBRENT 102.7221
DOLIFETIME 17 49137
Bw7B_IC1 0.000
BwW?B_IC2 -0.005
Bw7A_IC1 -0.009
_ioi=i| |-0.001
2617
" H2168.195
i |
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EMBL local EMBL BEAMLINE STATUS MONITOR

H IStO ry re ad e r i:; Global Parameter @ 1Hz
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X11 CONTROL

Table Conirel | Slits settings | Table Alignmert - Crvs - 5ctun | Read & Move Axis | 5 07:43:11 FM 107

Slit Settings Ring Current === 123.781 mA
slit 1 Horizontal : 0.300 mm IC1 == 73.300 ¥

slit 1 vertical : 0.300 mm IC2 == 47.200
Slit 2 Horizontal : 0.300 mm

Slit 2 Vertical : 0.300 mm
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= 60—
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56—
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50—
43—
46— I
07:43:50 FM 07:49:50 PM

Log in EXPERT
Dismiss

By Christoph Hermes
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X11 CONTROL

“ "Table Control _ Slits settings Table Alignment 'Cryo ~Setup ~Read & Move Axis
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Scan IC2 with the back table motors in progress...

Back table scan finished

The max is: IC2= 48.050 Rear height= 0.876 mm Rear side= 6.707 mm
Moving back table to max values

Back table aligned!

..%X11 Table aligned

7 Tive By Christoph Hermes

* Dindid Michaal Ehlan ©. 2001

Scan 07:44:48 PM 07

Ring Current == 124.282 mA
IC1 == 73.600 V¥
IC2 == 48.050 V¥

Log in EXPERT

Dismiss




W=« Device control software for many standard
devices like oscilloscopes (Tektronics, 5
HP,LeCryo, etc..) ,function generators, | 2
meter (Fluke, Agilent, Keithley,...)

« Spectrum analyzeres are available at the NI
Webpage as download.

 |tis straight forward to generate a TINE device
server out of this device control software
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*High Density Fermentation Facility
Protein purification, characterisation
*High Throughput Crystallisation Facility

sAutomatic beamline alignment

sAutomatic sample handling
sAutomatic crystal centering (XREC)

Automatic data collection (BEST, DNA)
Automatic model building
(ARP/WARPAUtoRICKSHAW)

At the EMBL-Hamburg Outstation we have established

Europe’s largest high-throughput crystallization facility which

is open to the general user community. The facility has the capacity
to generate up to 10,000 crystallization experiments in an

8h day and to store and image 1,000,000 experiments. Users

have access to their results through the internet. All steps of a
crystallization experiment from screen preparation to experiment
setup and monitoring are executed by two completely

integrated modules.
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*High Density Fermentation Facility
Protein purification, characterisation

*High Throughput Crystallisation Facility
sAutomatic beamline alignment

sAutomatic sample handling
sAutomatic crystal centering (XREC)
Automatic data collection (BEST, DNA)

Automatic model building
(ARP/WARPAUtoRICKSHAW)
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*High Density Fermentation Facility
\ Protein purification, characterisation
‘ *High Throughput Crystallisation Facility

Automatic beamline alignment

sAutomatic sample handling
sAutomatic crystal centering (XREC)

Automatic data collection (BEST, DNA)
Automatic model building
(ARP/WARPAUtoRICKSHAW)
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*High Density Fermentation Facility
Protein purification, characterisation
*High Throughput Crystallisation Facility

& -Automatic beamline alignment

8| ~Automatic sample handling
= | *Automatic crystal centering (XREC)

Automatic data collection (BEST, DNA)
Automatic model building

4 (ARPWARPAUtoRICKSHAW)




*High Density Fermentation Facility
Protein purification, characterisation
*High Throughput Crystallisation Facility

sAutomatic beamline alignment

sAutomatic sample handling
eAutomatic crystal centering (XREC)
Automatic data collection (BEST, DNA)

Automatic model building
(ARP/WARPAUtoRICKSHAW)

4%

N 550,

B Centre of the crystal
H Edge of the crystal
Centre of the Loop

M Failed




*High Density Fermentation Facility
\ Protein purification, characterisation
—_— *High Throughput Crystallisation Facility

sAutomatic beamline alignment

sAutomatic sample handling
sAutomatic crystal centering (XREC)
eAutomatic data collection (BEST, DNA)

Automatic model building
(ARP/WARPAUtoRICKSHAW)




@@= * Mounting of the samples on the goniometer head

o Centering the sample/crystal with respect to the beam

o Start of the experiment

e Dismounting of the Sample

* Allow Screening and ranking of Samples

i s
* Dintsid Michaa Ehlan © 3001
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Robot Interlock
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There he is the — crystal -




Goniometer with centering mechanic and cryo
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EMBL Grenoble puck system for 10 samples




Cp100 Transport dewar
For max 50 samples
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Transfer tool




Assembly of a whole dewar unit of 40 Samples




Main dewar assembly
-filled with nitrogen




Industrial
ADEPT six axis Robot




Robot arm

Crash protection —p—»

Tool changer

Pneumatic Gripper

Gripper




Pneumatic
Gripper with

2 gripping
orientations




Loading of the puck from the preparation dewar into the main dewar







- Computer Room Experimental Hutch

TEP/IP

<«

PCI DAQ Multi I/0
PCI FrameGrabber NI

PCI Heidenhain'zzo—— |

Tine Name Server
Tine central archive

l TCP/IP Connection to Mar

dedicated TCP/IP to ADEPT FrameGrabber
IP-engine

Tine Name Server
Tine central archive

Sample Identification

ST CCD - Camera

SONY PHI Translation

L 1| g senceto S
Beamaxis

— DI/DO
ADAI ADAM
4017 AI/AO Modules

Heidenhain ND 281 Encoder for the
PHI Rotation Axis

«—>

.
«—>

PHI Translatiol
=i

ny [ ]

Heidenhain
Pneumatic

PHI Rotation
B a Encoder for
Heidenhain ND 281 the Detector

Detector Distance} Distance

Pusher, PreAlign Crystal,
PHI Translation, Slits 1
Slits 2, BeamStop, PHI-
Rotation, Detector Distance

MC Lennan 8 Motor
Controler

Deicing | |

ADEPT
Controler
TCP/IP Tine Client
\I.I;nguage
BW7B Beamline user Area
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M BEAMUINE STATLSS WONITOR

Lﬁ Alarm Database Manager
D Blarm Viewer

‘ 'ﬂ Archive Database Manager

b Atach To Service Fec
@ Event Archive Database Manage
@ Fec Administration
@ Fec Checker

Fec Remote Contral

Will be developed for Petralll

\ ~/ Control System Architecture

& Fec Setup - ’ Translators to
L Fec Stati.stics / ]J-I?I.:[[,Mg%::t m amd Presentation Clients
BR rrtank client m / ’/EBI—QS, DOOCS
By systes 4+ 2 Plan to build a
\ TANGO and Spektra
ge =l Commen Davice translator
Serviices Services
, -
\ Soffewars Bus (TERP) ochromator, Mirror,
i L b2 Front-End Device Servers ample Changer, etc
VisualBasic, ; .
LabView Specific Bevice T&MN Instrument Gommen Bevice
Interfaces [mterfaces mterfaces
fgrishtion and Confrel Buses
(CANepam, SEDAG, GFIER, RS23Z; TEPIR USE; PCl, VMIE, TwinGAT ADS)
' . ASS!‘II]I}](‘]' V\ Fr.m Eml“

Stepper Motors, DAQ, Counter,Al/AO, DI/DO f
Robot,etc

Detector Distance: Crystal PHI Ratabion:




*Video Server / Client Application by Stefan Weisse DESY/Zeuthen
The NI-1410 National Instrument Frame grabber card has been adapted
-~ |s able to switch between 4 cameras.

Application  Image Background Help
T\h

m = RAMS yRMS Scale Select Server [Camera] ]} Sum Pissls Diop. Frames Polled Fray

2
3820911 | 2523645 |135 0362 ‘1551038 1.000000 |ACD<F‘HEGHABEEH XPDZGF\J Switch.. |3BSTSZS 0000 DAQstatt | Snap

500KByte @ 10Hz in multicast
Mode via TINE

“UGlobals x|
Parameter Yalue

DOEMERGY 4 442441
DOCURRENT 102.7221
DOLIFETIME 17.49137

BwW?B_IC1 0.000
BwWY?YB_IC2 -0.005
BwW?7A ICT -0.009
BwW7A IC2 -0.0Mm

Bw?7A EOB 2617
Bw?7A ENERGY [12168.195

< | 21




During the development of the beamline automation on
BW7B 6 computers with different operating systems
were involved in the control of the system.

To combine all relevant data and information a control
system was needed which also enables reliable and fast
operation.

In 2005 we have decided to use TINE as Control
System.

Since than many device server were developed and lots
of experience collected.



Wwm ° Researcher, developer and administrators accesses data from their
offices and from home

standardized experiments any more (saving of travel costs and time

o Users require remote access and do not travel to the synchrotron for
etc)

.+ All data of the beamlines, detectors, the data processing,
: automation, robotics are linked together.

» The network traffic will increase with the new type of detectors and
overall improve of automation




o N/ / /
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TINE SUPPORTS MULTICAST

WIN_CE

TINE offers a fast history data base

TINE offers Labview server support

TINE offers SECURITY tools for data access BEAMLINE CUSTOMER LIKE THAT

The TINE protocol is based on Sockets (used on all systems and will always stay) not
3" parity products (that products are than also socket based).

THE COMPLETE KNOWLEDGE OF TINE AND ITS TOOLS IS AVAILABLE BY
DESY/MCS

The group MCS of Reinhard Bacher gives great support

Regular programming trainings offered by MCS

TINE is as Open source code free available, the installation takes less than 5 minutes
EMBL participates in small quantity in TINE tool development

— TANGOZ2TINE AND TINE2TANGO TRANSLATOR (COSYLAB/DESY)

— TINE COMPILATION FOR WINCE SUPPORT (embedded developments)
Andres Pazos/Phillip Duval



Client People like watching
video

5MB/sec

SWITCH

SWITCH

10MB/se Client
15MB/sec
SWITCH
t) _ Result: High server
- B B R/ [V sr5MBlsec=25MB/sec and Network load !!!

Server

ideo application/ Stefan Weisse Desy/Zeuthen



Don't do it !!!

TINE offers Multicast and Publisher
subscriber possibility to reduce server
and network load




multicasts
» Doris Parameter (current, status of

Client

- beamline etc) all EMBL user can start

this client.

* Robotic sample changer 3 click

centering min 2 Clients
Client

5MB/sec

. | SWITCH 5MB/sec
_ et ESRF Detector data streams
) [ amPMB/sec Max. 200 MB/s
T Pilatus 6 M 250 MB/sec ?1?1?1?
Server-. ’ We have the Pilatus 2M with max

60 MB/s



sf TINE JAVA Tools of the TINE4 Release
= T — LEx ;I;IISNtEnt
Client

A [N =
Winsieserver |~ WiisineGeno |~ [iisne _________ |~ Coma Application

/DEFAULT/WinSineServer/ SineGen0 Sine @ 08:21:56.023

AVAVAVAVAVAVAVAV

s o] TINE JAVA
ol g2 COMA TOOL
2 RUNTIME
it. - Client generation!

E”F‘m Platform independent Control system Tools are important



, Tango?2Tine Translator

« Tine 2Tango gateway enables TINE to operate on Tango Device Server

 The generic Tango2Tine Gateway was developed by COSYLAB/EMBL and
DESY.

« EMBL paying the COSYLAB parrt.

« The generic gateway is available for Windows and Linux (SUSE 10.2) and
will be available at the TINE Website http://tine.desy.de and at www.embl-
hamburg.de/tine

» All Tango data types are supported.

» First Test applications with the EMBL simulated MD2
device server are started.



http://tine.desy.de/
http://www.embl-hamburg.de/tine
http://www.embl-hamburg.de/tine

MD2 Simulated Server
| Simulated MD2 server (No hardware)

——————

B sta e o il
@ Reset El;lgl (I B E | ﬁl'mm T

|
A5 :
‘%/ " The simulated server

o

“Tve  simulates this
Wb chiosi iehisn. o 2001
hardware




File Edit View Refresh Run

b @ | & a | B B &

By the Translator automatic created
TINE MD2 server

Insl ient (Instance 1)

Cptions ...

Prink ...

Device Context

_ioidl
=101 ]
Debug Toals ... Input Panel |

Device Subsystem

Device Browsing P
L Levives

[ dserver
3 EMBL

9 o2
] MicroDiff
1 Cantral
[ Aftributes
MO 2MicroDifffControl/phiposition
MO 2MicroDifiControl/ScanStartangle
MO 2MicroDiffiControl/ScanRanoe
WD 2MicraDifiContral/SeanExposureTime
MO 2MicroDifffControl/ScanSpeed
MO 2MicroDifiControl/SeanPassDuration
MO 2ZiMicroDiffControliScantumberOfPasses
MD 2MicroDifiContral/PhiTableYAdsPosition
WO 2ZiMicroDifffControliCentring TableverticalFosit
WD 2icroDiffiControl/PhasePosition
WO 2ZiMicroDifffControlilUseSamplaChanger
MO 2MicroDifffControl/SamplelsLoaded
MD 2MicroDifiContral/Samplels Centred
MO 2MicroDiffiControl/SamplelsAligned
MD2MicroDifiControl/BeamisLocated
WD 2iMicroDifffControlFregquencylnput
MD 2MicroDifiiControlFastShutterls Open
& mMO2MicroDiffControliSampleUiD
@ MO 2MdicroDifffControl/Samplelmagellame
& MD2MicroDiffContral/SampleLoopType
MO 2MicroDiffiControl/SampleLoopSize
MD 2MicroDifiContral/SampleHolderLength

D2iMicroDifffControlkKappaEnabled

&)/ WD 2iMicroDiffControl/PhiTableXAdsPosition
Al 60 2MicraDiffiCnntra /P hiTableF AvisPasition
vi

[Ready..
Tango Jive with all
exported Attributes

Translator running
on Win/Linux

Dindd Michasl Fhien ©.3001

r |MD2 j |.ALL j [~ Show Stock Properties
= Attributes = =
5 = Device Server Device Name Device Property
Devce Wame Label Yalue Disp- L [MicroDiff ~| | [Contral Ml lCentiingStatd -
Data Size ——Data Type Description Coillartis iz =

INTEGER ~

/DORIS /Do atevsayTunnel 40 Energy & Sep 14 15:32:32.000

CentringT able¥erticalPositic
CentringT ableXAxisPosition
CentringT ableYAxisPosition
CheckB ackground
CheckMoveSalety

FAILED = -1 HIUNKNOWHN

Usage

/rpc_‘eru [OPTIONS —dn —df -po ! —dev]

Domain name of the Tange Device Server
Device family of the Tango Device Server
TINE Seruver port offset

Device name — opticnal

If given, the gateway will connect to the device
in a forn of: sdomain namesdevice family/device name

CheckPosition5 afet:
ChiPosition

Diaw Mode

Text dum ~

[~ Autoscale

J [~ Log Scale

If not given, the gateway will search the Tango Datahase
for the devices exported in the device family

G:\Documents and Settings:ristau~Desktop:Tango2TineWin“\EMBL\Tango2Tinelin>tango2|
tine.exe —dn MD2 —df MicroDiff —po 9?9 dev Control

MD2/MicroDiff /Control

o registered IP nets

>No registered IP net

> : string too long B13.89.87 14:89:55.880 CDT
>Exporting the following properties

DzClient.vi Frontpam

Datei

Eearbeiten  Anzeigen Projekt  Ausfihren  Werkzeuge Eenster
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i T (RERD llRITE HCCES
CheckPositionSafety (REA
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>MicroDiff C(ITTEQM

M
s -

Set Samplelmagehame

Abort8can {(READIWRITE ACCESS)
StartSanpleLoadlng CREAD iWRIT]
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Centl‘lngTahlexnxl“Pﬂ“1tlﬂn fes | T
on <{— |MD-5ample 1
UseSampleChanger {READ ACCESS]
SMicwoDiff (TTTEGH): HoueOwganDeuices CREADIURITE || EcREmmuinpyiey
MoveAperture. MoveCapillary. MoveScintillator <- [ rrEem
)Ml[:l'nl)lff (TTTEQM>:  FrameNumber |MD35-ample 1

atacollection associat

>l‘|1cxul)1ff CTTTEQM>:

he X axis of the XYZ translation table holding the
)chl‘nl)lff CITTEQM>: SampleUID <READIWRITE ACCESS))
)chrnl)lff (TTTEQM>: BeamSizeHorizontal (READ!URIT
size

>l‘|1cxul)1ff (ITTEQM>: CentringState <READ ACCESS>
UNKNOWN = 8 .
CMD[StartScan] moving

erminated with succeNo un

ss information depe ndiNo unif]
Grablmage <READIMRITE ACCESS)

FastShutterlsOpen (READ ACCES)

ocus _plan. Rel.
FastShutter (READIURITE
lised <-

woDetectorBack <READIWRITE
lised - Uninitialised <-

itia
)chrnl)lff CTTTEQHM>: FluoDetectorBack (READIWRITE HULESS Y —7 rIUODETECLOrDacK |

)chl‘nl)lff CTTTEQMY =
ag Uninitialised
>Mice ulef CTTTEQH
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Generic TINE2TANGO Translator

Scince the 20" of September and until the 4% of
October Rok Stefanic ( COSYLAB ) and Phil Duval
( DESY ) will work on the development of the

TINE2TANGO Translator which was started in June
2007.




TINE (DESY/MCS)
%)« Highlights E
— Robotic Sample Changer BW7B
— X33 Sample Changer
— Mulitlayer Monochromator Beckhoff/EtherCat
* Next Projects

— Generic TINE Detector server for the Pilatus 500k and the
MAR 555 Flat panel Detector

— — PXIl integration of a Fast digitizer 1GS/s
and a FPGA (NI) [y

ARRRRRRRARRNINE




Instrumentation group Petralll

Group leader: Stefan Fiedler
— Andres Pazos Pilatus
— Mario Di Castro since 7/2007

Doris Instrumentation group

Group Leader: Christoph Hermes
— Bernd Robrahn Beckhoff PLC programming
— Lifu Gao
— Fernando Ridoutt

Dimitri Svergun SAXS group
— Timo Ikonen,Alexej,Daniel Franke X33 SC,Pilatus, CANOPEN

« COSYLAB (Roc Stefanic TANGOZ2TINE)
« David Watt XREC implementation (ongoing)

e Phil Duval, Reinhard Bacher, Mark Lomperski DESY/MCS
Hong Gong Wu Beckhoff integration CDI

o Stefan Weisse DESY Zeuthen Video system
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