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What is Tango

- A software bus for distributed objects
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'? TANG@®

A Light for Science

What is Tango

» GUI frameworks for C++, Python and Java

* Synoptic editor

[' " JSRRF version 2.9
File View Command Applications

Current 182.424 mA Accelerating voltage | 8.05 MV E

Op_Multi_without_Cav5 | Op_Multi_without_Cav5s Op_Multi_without_Cav5 |

sy/ms/1/Frequency
352.2022909 Mh

I 1014. kW_I

I 1. kW_RF 290. kW_R

I 1583. kw

SRRF 1 Commands

p_Multi_without_Cav5 EEV2_2_88kV_18.5A p_Multi_without_Cav5

I 352. kw

SRRF 2 Commands

l 533. kW

SRRF 3 Commands

m JRFKiystron on SRRF1 (srirf-tra/tral) version 2.0

BEa
File View Applications

Frequency Phase Elec. Power Rf_power Transmitter_mode

352.2022911 Mhz -0.2 deg 1579. kw 1013. kW_RF 4 CAVITIES

JC<)

Cavity phase Driver regulation

& Anode regulation
regulation

Klystron phase
regulation

Will be compared to 20.0 kY + /- 10%

Will be ramped to 50.0 k¥

Anode is at 7.1 kY

Will be compared to 7.0 kY +/- 10%

Will be ramped to 25.4 kY

srirf-hwvpsftral: Ramping HYPS voltage at  35.0 K and wait 1.0 sec.
srfrf-anode/tral: Ramping ANODE voltage at  16.2 KY ar

srfrf-hwpsftral: Ramping HYPS voltage at  50.0 KY and wait 1.0 sec.
srfrf-anode/ftral: Ramping ANODE wvoltage at  25.4 KV al

End Proc rrfl{) : Ramping HYPS and ANOD to RFL walues OK

srirf-anode/tral:
step #2

step #1

Stop sequence

:ﬂ:@:@

turopean Synchrotron Radiation Facility

PCaPAC2012 - Tango for Experiment Control



What is Tango

A simple Tango device

Power supply:

: On(), Off(), ...
Current, Voltage, ... Interface
On, Off, Moving, Alarm, Fault
Round robin buffer, polling thread, Code generator

event triggering...

Hardware control code

To be written
by the programmer
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What is Tango

ﬁTA NGO Code Generator - Holec
File Edit Help

Graphical interface and state ERFEFETTCPrLPLET
maChIne deS|gn [ Holec [ ACps | PowerSupply

Code generation: C++, Java
and Python ?ﬁlgi:s;;ropemes

? G‘E}Dev_ice Pr_oper‘ties @ Ta:n
Editing and code re-
generation

Fast development cycle # Scalar Aributes

4 Spectrum Attributes
E Image Attributes
v S States
o Onl
W OFF
o FAULT

A Light for Science
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o DeviceImpl

Pogo color code

Abstract item inherited from parent class
Concrete item inherited from parent class

Concrete item defined in this class

Value Item can be controlled by expert and operator level.
Value Item can be controlled by expert only.

Value Inheritance item type has changed.
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TAN

What is Tango

Administration and survey system
Graphical system configuration

deneb ( Mtatus, Srvac,

@ Level 1

@ MultiCellGaugesjfe
@ MultiCellGauges/sr

1 MultiCellGauges/sy :

@ MultiCellGaug
@ MultiCellRCAS
@ MultiCellvalved
@ MultiCellvalved
@ MultiCellvalves
@ MultiPirani

51 Controlled Servers on deneb

@ Event Notify Daemon

@ Level 2
@ EventGeneratorf1
@ FluidsDatafinfra

Kill Server
Restart server
Set startup level

4 Uptime

@ MultiPiranies 4
@ PressureAlar
@ SRIDPowerDS/|
@ SriD/sr

@ SrvacTempys

@ Level 5

@ DevicesMuxjc
@ DevicesMux/e
@ DevicesMux/e
@ DevicesMux/fid
@ PssEquip/

@ PssZonefpss
@ ScreenManage
@ Screensds/allg

Polling Manager
Polling Profiler

Pool Threads Manager
Configure (Wizard)
Server Info

Class Info

Device Dependencies
Test Device

Check States

Black Box

Starter logs
Standard Error

@ Level 4
@ NeutronMultiChannel/neutrons
@ RohdeSchwarzSMgix/ms-linac
@ RohdeSchwarzSMgix/ms2
@ RohdeSchwarzSMIfms1
@ TuneServer2 /tune-system
@ UnidosIGSMultiChannelfunidos-igs

@ Level 8
@ BeamlossMultiChanneljfall
@ EnergySpread/pinhole
@ MSTATUS/infra
@ MSTATUS/itlk
@ MSTATUS/srl
@ MSTATUS/sr2
@ MSTATUS/startup
@ MSTATUS/sy
@ MSTATUS/sys
@ MSTATUS_ADM finstl
@ MachStat/instl
@ MultiChannelEmittance/average
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TANGO Manager - Release 6,04 - Thu May 24 13;05/22 CEsT 2012 < [ [=] .3

File Yiew Command Tools Help

ESRF - Accelerators

TANGO Control System

B
¥ MuS .Tango Database

@ orion: 10000
@ Access Control
¢ @ Diagnostics
@ |-c04-2 { CO4- Scraper)
@ [-c06-2 (PCT Cell 5
@ [-c10-2 (PCT Celll0 [PCI])
@ 1-c21-2 {MBunches Fdbk Control )
@ I-cr104-5 (SYBPM )
@ |-crl04-7 {tunemonitor)
@ I-crild-1 (wrif)
@ I-id4-1 (VLM and Fuse C04)
@ id302 (id20 motor control )
- @D and DIAG
> @ Image Acq, Emittance
> @ Libera SR/SY/TL2 BPM, FOFB,
> @ Linac
> @ Power Supplies
> @ SR Yacuum c01-cl16
- @ SR Yacuum c¢17-¢c32
- @ SY Yacuum
- @ Safety PSS

7 @ Servers
@ aries (DC load )
@
@ doradus ( steerers,kickers,bpss )
@ hdbsery { HDB )
@ orion (loggers )
@ pc-ctrm { Speaker )
@ w-ch078-1 (Yideo Synopsis )

~arf

A Light for Science

Open control Panel
Remote Login
Starter info

Starter test

Clone

Change branch
Edit Properties

Remove

Black Box

Starter Logs
Starter Statistics
Uptime for Servers
Force Update

@ w-crl02-10 { OPC infra, MCA (rdesktop to restart) )
@ w-crl02-132 { Tune monitor and GPIB Enet/100 )
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A Light for Science
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What Is Tango?

An object oriented software bus

Communication types: Synchronous, asynchronous, grouped
asynchronous and event driven

Servers and clients can be written in C++, Python and Java
The Tango tool chain: Software from the hardware interface to the GUI

Module Description

Core Libraries Client/Server communication libraries for C++, Python and Java
Device Classes About 300 hardware interface classes are available to download

GUI Frameworks Available for C++ and Python using QT, for Java using Swing and a web
interface written in PHP
Client Bindings  LabView, Matlab and IgorPro

Tools Pogo — Code generator for device classes in C++, Python and Java

Jive — Configuration and testing tool

Astor — Administration and survey of the Control system

Archiving Archiving and snapshot system with GUIs and web interface.
Usable with Oracle and MySQL

Sardana Framework for experiment control : Interface standardization, configuration,
sequencing, command line interface

turopean Synchrotron Radiation Facility PCaPAC2012 - Tango for Experiment Control



Sequenc

Ing and Scanning

Tango Scan Server + GUI

Different types of scans
available

Plug-in architecture for
hardware integration

Developed at SOLEIL

turopean Synchrotron Radiation facility

Seanlln_HotorStep = Salsa
e Edit Window Perspective Help

ew ~ Qi Delete (% Save T Save Perspectives | [> Start [] Stop

2 Scan Manager & - x

Scan Result # — X | pata Recorder | Data Fitter

an2DMonoHU256_BZP

o [ FLUX

i12-m-c08/dt/dtc_diode.1/value (Y1)

[Freeze values
[ General # _x @Tim*ﬂﬂﬂ Trajectory X | §? Hooks | [ Error Strategies

ScanNumber 1 | Acuatordelay
[l zigzag

[] on the fly

[] enable actuator speed

Post Scan Behaviour

No oper. i12-m-od /dt/ dic1/value |v| [i12-m-c02/0p/mir1-mt_rz.2/pos

Run Start : 2011-Feb-10 17:44:35 Remaining : 00:01:41 Dead time : 0.000 ms (51.855 % Scan start : 2011-Feb-10 17:44:35 Scan remaining : 00:

PCaPAC2012 - Tango for Experiment Control
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A Light for Science
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Sequencing and Scanning

Workflow editor Passerelle:
http://code.qoogle.com/al/eclipselabs.orqg/p/passerelle

Customized for experiment sequencing at SOLEIL

Library of standard actuators
Allows non programmers to write experimental sequences

B %]
I

turopean Synchrotron Radiation Facility PCaPAC2012 - Tango for Experiment Control
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http://code.google.com/a/eclipselabs.org/p/passerelle

] TANG@ s

ESRF
Sequencing and Scanning
- Sardana
* Integrated user environment
developed at ALBA BL Control GUI
* Interface standardization Generic BL Control GUI
 Scanning framework GUI Framework o

(TaU) IPython

* Python procedures + IDE
« Command line interface

. i | (Sard

 Configuration GUI

- GUI builder

* based on PyQt widgets
 http://www.tango-controls.org/
static/sardana/latest/doc/html/index.html

Procedures (Macro Server)

turopean Synchrotron Radiation Facility PCaPAC2012 - Tango for Experiment Control 12
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http://www.tangocontrols.org/static/sardana/latest/doc/html/index.html
http://www.tangocontrols.org/static/sardana/latest/doc/html/index.html
http://www.tangocontrols.org/static/sardana/latest/doc/html/index.html

2 TANG@ R

Sequencing and Scanning

- Sardana configuration GUI

‘@ Sardana
File Create

Component

| Measurement Groups | Communication Channels | Controller Classes

[ contraliers | SRS ot

44X iffrac4C
Lﬂn Ic ril
'7Q Communication Cha...
M % . xtimerctrll  tc_simumotctrll tc_simucotictril  diffrac4CCtrl
‘-
Description
This is the C++ pseudo mator controller for a four circle vertical diffractometer using the hkl library des
Name: | Details

Type: | PseudoMotor
Library: | Diffractometer.la

““j Measurem direction:

gamma: |90

I eonari
rt‘ Experlnen Properties | Pseudo Motor Roles |

a

wavelength: |2,

Organization: || CELLS - ALBA |
Family: |. Diffractometer /‘
ALBA
Model: [ Four Circle |

turopean Synchrotron Radiation Facility PCaPAC2012 - Tango for Experiment Control 13
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Sequencing and Scanning

Sardana procedure IDE and the command line interface

MacroGuUI
File View Taurus Tools Panels Help

i1 - LoadPerspectives- & - [T {» pymca @l Spock

® Macros
e cto1 \§| |as[an

@ ct02 | parameter

@ ctp3 |motor

start_pos

final_pos

nr_interv

IPy Untitled0
mot0t integ_time A © o ‘O 127.0.0.1

sardanakditor IP[y] NOtebOOk Untitled0  Last saved: Apr 25 2:11 PM
5 = | @ - —, [® scanpy % : .
ms/V3/1 216
¥ Macro libraries 217 class ascan(aNscan, Macro):

@ trainingl 218 “*"Do an absolute scan of the specified motor.

test0l 219 ascan scans one motor, as specified by motor. The motor st: ascan mot@l © 100 10 0.1

14 submacros 220 position given by start pos and ends at the position given
B © standard 221 The step size is (start pos-final pos)/nr_interv. The numbe
: sequence 222 will be nr_interv+l. Count time is given by time which if
v

scans 223 specifies seconds and if negative, specifies monitor count:

scan L . -
scanhist 224 Favourite list | History Viewer

mesh 225 param_def = [ ascan mot010.0100.0100.1

fscan 226 ['motor®, Type.Moveable, None, 'Moveable to move ascan mot01 0.0 100.0 100.1
dscan 227 ['start pos', Type.Float, None, 'Scan start position 01 0'0100'0100'1
dnultiscan 228 ['final_pos', Type.Float, None, 'Scan final position ascanmotot0.0100. -
ddscan 229 ['nr interv', Type.Integer, None, 'Number of scan intel ascanmot010.0100.0100.1
gz“a" 230 ['integ time', Type.Float, None, 'Integration time'] ascanmot010.0100.0100.1
scan 231 1 test2_macro g

anultiscan 232 i . testz_macro 10 100 0. .
adscan 233 def prepare(self, motor, start pes, final pos, nr_interv, : test2_macro Operation saved in /tmp/hh.h5 (w5
adscan 234 **0pts): test2_macro Scan #25 ended at Wed Apr 25 14:12:41 2812, taking ©:00:16.873967 (dead time was 93.5%)
a2scan 235 self. prepare([motor], [start pos], [final pes], nr_ini testz_macrn
parameters 236 - - - - -

= test2_macro
L X 0 ) 5 test2_macro
ioregister test2_macro
® ‘V‘ € » {0 Aa M P test2_ macro
test1_macro
test1_macro
DoorOutput ® | test1_macro

test1_macro
INFO Operation will be saved in /tmp/hh.hS (wS) -
INFO Scan #23 started at Wed Apr 25 13:58:19 2012. It will take at least 0:00:01.100000 |] test1_macro

File: Edit View Insert Cell Kernel Help

L] X L] a + T » Code

Operation will be saved in /tmp/hh.h5 (w5)
Scan #25 started at Wed Apr 25 14:12:24 2012. It will take at least ©:00:01.160000
#Pt No mot@1l ctez ctes

NRRNNRNRNN NN

PeOPEEOREPERRE®

In[ ]: wm

a
a
A
a
a

Experiment Config MacroDescription DoorDebug DoorResult | sardanaEditor

test1_macro ‘ ~

100%

| [ascan moto1 0.0 100.0 10 0.1 ]

Macro ascan finished.
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Diffractometers

- SOLEIL developed a C-library for reciprocal space
transformations.

* The purpose of the library is to factorise single crystal
diffraction angles computation for different kinds of
diffractometer geometries.

 http:// rq/picca/hkl

THE equation

LPS (ex DW22)
i,

turopean Synchrotron Radiation Facility PCaPAC2012 - Tango for Experiment Control 15


http://people.debian.org/picca/hkl

Diffractometers

» The main features are:
* Mode computation
« UB matrix computation
 Crystal lattice refinement
* Pseudo axes (psi, eulerians, q, ...)

- Today the HKL library can handle 5 different geometries:
« 2 circles

Eulerian 4 circles

Eulerian 6 circles

Kappa 4 circles

Kappa 6 circles

* Modes hkl
* bissecteur
* constant omega, chi, phi




TANG@®

Diffractometers

» Generic diffractometer device server + GUI
- Example : Kappa 6 Circles diffractometer GUI

LPS Control Acquisition Application
File Edit Help

| cantrol Salsa | HKL |
| ATK Panel | ew Crystal | Copy Crystai | Detete Crystal
& g - - - -y~

0
Reciprocal Space #| SimulatedModeComputedAngles

AULATED - h
AULATED - h

SIMULATED © h

-y

v [o0oNe ] « [[Z0/00Neunt]
k | 10.00 No unit | ¢ | 60.00 No unit | |
& [ O0LNounit | y [ 000NouRit ] |

Source Configuration | Mode

Calcul Mode

'
'
[
’
'
[
'
’
'
'
'
’
'
'
[
/i

Vertical Eulerian 4C tal Configural

Crystal | CuGeO3 |

Lattices Reflections

C @Iﬂ

Alpha @Iﬂ
Beta @Iﬁ
Gamma 800684 1

Bm

CurrentUBMatrix

Axes Values

Simulate Mode :p

PCaPAC2012 - Tango for Experiment Control 17



% TA N G@ A Light for Science
2D Detectors

« LIMA : Library for Image Acquisition

» Lima is a C++ library for integrating )
2D detectors developed at ESRF Control Layer

+ Oriented to high-speed detectors mmt | Display || Saving || Pmss

- Separate hardware specific code Spectlic Ay Buffer ]

from common software come Mode: l—
u[

* Provide software alternatives to | Video |

“missing” hardware capabilities
el g —T— JJ,
* Plug-in architecture for detector i H,,dwm .m{m
integration pp

* Web site :
http://www.lima.blissgarden.orq

» Contributors: SOLEIL, PETRA-III,
FRM-II, ALBA, RAYONIX, ADSC

turopean Synchrotron Radiation Facility PCaPAC2012 - Tango for Experiment Control 18
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2D Detectors

- Geometric image transformations:
* Reconstruction of discontinuous readout
* Bin, Rol, Flip & Rotation
« Stripe concatenation
- Basic image processing:
* Multi-Rol Statistics
» Centroid (Beam Position Monitoring)
* Rol Spectrum
* Background subtraction, Flat-field normalisation
- Spatial distortion correction
* Frame accumulation
- Image Mask




 Available detector plug-ins:

turopean Synchrotron Radiation Facility

TANG@®

2D Detectors

Detector

Basler

Prosilica

Ueye (IDS)

Pilatus (Dectris)

PCO Edge

Pco Dimax
PhotonicScience 4022
RoperScientific

Andor I-Kon
PerkinElmer Flat-Panel
ADSC 315r

MarCcd 165

Mythen (strip detector)
XPAD

Maxipix (ESRF)

Frelon 2K{ESRF)

Interface

Gigk

Gigk

Gigk

300K, 1M,2M,6M, 6M-F
Camera-Link

GigE + Camera-Link
uUsB

PVCAM SDK

uUsB

Proprietary board
Proprietary board
Proprietary board
Proprietary board
Proprietary board
Espia

Espia

A Light for Science

PCaPAC2012 - Tango for Experiment Control 20
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Data Analysis Workbench

=
)

- Data analysis workbench with a workflow editor
* Developed by DIAMOND and ESRF
* Viewing scientific data: 1D, 2D and 3D datasets
- Data exploring, data analysis and data saving
 Importing and running other tools based on Eclipse RCP
- Editing and running python scripts for data analysis
» Web site : http://www.dawnsci.org

DAWN Product

Ul Custom plugins

plotting System m dawn-workflow
: ' E ICAT passerelle-ui

passerelle-core
DAWN-Core

Analysis Ptolemy II

turopean Synchrotron Radiation Facility PCaPAC2012 - Tango for Experiment Control 21
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Data Analysis W

Data Explorer Perspective

BEspior  iamonddsaThwy 1_GOOLEo - Bawn
PromctExplorer e Navetor | 05 76.1_002 cor

= Dutaset ey

oim St postion Satvave  tams  Swpsize

turopean Synchrotron Radiation facility

o2 1

°

A Light for Science

orkbench

Python Perspective

3 7 =0 [ Metadata View (1] Surface Profie: Mot 3 15 i} Cotour mapping 15

| ¥
 Cotour Scheme
actions prm3d (biack-bive-red-yetow) |~ | ] Log Scale
» Colour Scheme par Channel
» Brghtness ana Contrast
« Hstogram Range.

Max [0

» Dead pixel and Zinger cutoffs
« bastogram ot

satx g

o NI
sty (g =) weight 3 06 04 02
o =

010 20 30 40 50 60 70 80 90100 p

Overwrite Aspect Ratio togram

| Send 2d dataset as a
| surface plot to Plo
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A Light for Science

Data Analysis Workbench

Designing pipelines for data analysis
Workflow editor Passerelle
Customized with a library of data analysis actuators

pes_model.mom| - Dawn &%

ARPES Data Reduction - new/dat:

fle Edt Diagram Navigate Search Project Run Window Help
rev Q - | b A o 'S
£, arpes_model.momi £

= Python $¥Poling E§MX Pipelin »

=0 |¥ A-20120113-012 nxs £ Pallette 3 (=]

& Projec 13 File Na
= o) & i ¥ | 4 i palette

Region Select and Scale & General

& Hardware

(@ Processes

1 Select Correction Map Plot

b i data
+ i, Marquee Combiner Region Normalise > >

N
] 4 5
& J ¥

¥ @Data

v pdata 3 Connection | o ‘ o
b [£A-20120113-012.nxs 1| General sl

b PP A-20120114-006 nxs
b |2 A-20120114-008.nxs
P [Bgold.nxs 11 M
b [Bsiverfake nxs 41
b (3 ExempleData
v @new
A data
WorkflowConfiguration laut
P ez Virtual

&= Outine 5

%

A Yo
56

itryl/analyser/ang
H

&

1648 166 167

¥ input Port

* Output Port
@ Vertex
# Comment
& Console
© Sleep
Edemail

# Stop

|
Counter

Timed Source

| Favorites

| Run | Edt| XML

/entryl/analyser/energies
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NormRegion
y
[ »

>

RawRegion
1
} Fermiscaiar

»

»
>
£ 3

DetectorScalar

»

= O |2 Normalization 2

Erlov mdh=aa@n o
data_slice_0

“weh L a

|try&/ana lyser/ang
H

ot
o}

1648 166 167 168
/entryl/analyser/energies

WorkFunction

>

>
»
>
PhotonEnergy
o7
»
»
Function
o
f P
.

= B 12 CorrectionMap 12

L~

oo L

S

ntryl/analyser/angle
&

1648 166

16.7

W gk

168

Combiner2

/entryl/analyser/energies

PCaPAC2012 - Tango for Experiment Control

Q| Create new profile

"
Normalized Plot & Fie Operations

» > F Maths
4 @ User Interface
(& Region of Interest
5 Edna Plugins
@ Composites
& Protting Actors
12 Plot Image

4 Region Normalise
4k Region Select and Scale

£ Actor Attributes 2

Property

Type

Name Data
Data Set Slice [0:0,1, X, Y]
Data Sets. analyser/data
Data Type
File Filter

T | —— )
D console; =0

-

Complete data as numel

[ Metadata View | Value | Box Profile 3

2y v % | 4k
Plot of Y roi against Y Pixel

Y Pixel
0 100 200 300 400 500 600 700 800 900

020406080 120 160 200 240 280 320 360
Pixel
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TAN G@ A Light for Science

How to try it?

Z
=

Binary Packages
» Available for Ubuntu (Debian) Linux in the standard distribution
- Available for Windows on the Tango web site

* The Tango Box

* A virtual Linux machine with most of the Tango packages
Installed and configured for easy testing

* Runs with VMware Player

- Common Tango web site : http://www.tango-controls.org

- A mailing list for all questions and propositions to the
community
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