TANG,« S, TANGO Controls

TANGO Controls

http://www.tango-controls.org/
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TANGA, Outline

What is TANGO?
Language/OS/Compilers
CORBA and ZeroMQ

TANGO Database Jive/Starter/Astor
TANGO device and device server ATK/Jdraw/Synoptic
Communication models Qtango/Mango
Multicast Taurus
Polling E-giga/Canone
Events TANGO Bindings
Alarms

Logging system
Historical DataBase
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TANGA.

What is TANGO?
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TAN G,« >, Language/OS/Compilers

TANGO release 8.1.2 (C++98, C++11)
Pre-release TANGO 9

Languages
Server side: C++, Java, Python
Client side: C++, Java, Python, Matlab, LabView, IgorPro, Panorama

OS - Linux (PREEMPT_RT, Xenomai hard real-time)
Architecture: x86, PPC, ARM
Compiler: gcc 3.3 —gcc 4.8

OS — Windows XP/Vista/7
Architecture: x86
Compiler: VC9, VC10, VC11

OS — MacOSX
Architecture: x86
Compiler: gcc 4.6 — gcc 4.8

25-27.03.2015 LMC Standardization Workshop



TANG,« 3, CORBA and ZeroMQ

CORBA - http://www.omg.org

- Common Object Request Broker Architecture specification

- Defines the ORB and the services available for all objects

- Uses an Interface Definition Language (IDL) and defines bindings between

IDL and programming languages

- An Interoperable Object Reference (IOR) identifies each object

- TANGO adopts omniORB for C++ and JacORB for Java
http://www.omniorb.sourceforge.net
http://www.jacorg.org

ZeroMQ, ZMQ, OMQ — http://zeromg.org
- An embeddable networking library that acts like a concurrency framework
- Sockets that carry whole messages across various transports like in-process,
inter-process, TCP and multicast
- Used for event-based communication in TANGO > 8
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TANGA. TANGO Device

Everything which needs to be controlled is modeled as a Device
Each Device is identified by the Fully Qualified Domain Name (FQDN)
tango.//host:port/domain/family/member
Each Device belongs to a TANGO class and exposes the same interface:
- Command(s): act on devices (e.g. power on)
- Attribute(s): set/get physical values (e.g. set/get motor position)
- Attribute properties: per-attribute configuration parameters
- State: TANGO Device finite state machine value
- Properties: configuration parameters

Device level TANGO software bus
Class level

Free/Global 4

network

Interface

Device
Code cenerator
cl:ass.‘< = I
To be written
\_ by the proerammer
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TANG,«“s. TANGO Device Server

The DS is the process where the TANGO class(es) run

Device number and names for a TANGO class are defined within the database,

not in the code

Which TANGO class(es) are part of a DS process is defined in the database

but also in the code

The DS can host several TANGO classes, each class can be instantiated several times
...but be careful with code or DLLs not thread safe

DS configuration is stored into the TANGO database (MySQL)

Advice: design for speed; never, ever do any assumption about the nature and the number

of clients — always minimize response time

A Tango device server Startup sequence

T an o i ~| g o — .
Fango device class A ango device class B

Dﬂ‘fi_‘x Device Device Device
sriv-1p/1 idd/mot/1 ) | idd/mot/2) | idd/mot/3

“ps” command shows one device server

¥

Get device(s) IOR R“‘m\ Send device(s) IOR

Tanga CORBA requests

client

Execute cmd/read-write attribute

peer-2-peer
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TANG,« 3, Communication models

Two communication models available

Client/server: the communication between clients and servers can be synchronous
and/or asynchronous
- The client inquires the server; the reply can be synchronous (blocking) or
asynchronous (non blocking)

Publish/subscribe: the communication is event-driven
The device server informs the client that something has happened

Additionally, as a special case, multicast is also available through ZMQ, that uses
the OpenPGM implementation of PGM protocol (RFC 3208 — reliable multicasting
Protocol). Has to be configured, defining the global property
CtrISystem->MulticastEvent containing the following fields:

multicast address, 226.20.21.22

port number, 2222

[rate in Mbit/s] 20

[ivl in s] 10

event name device/with/multicast/state.change
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TANG,f{ Polling

The Polling mechanism allows the Tango device to decouple the real device from the
client(s) request(s)
Each Tango device server may have one or more polling thread(s) (tuning)
Polling allows to continuously monitor the “health” of the equipment
Attributes and/or Commands can be polled
The polling result is stored in a buffer with configurable depth, just limited by available
memory
A client is able to read data from:
- The real device
- The last record in the polling buffer
- The polling buffer with fall-back to the real device
The complete buffer history is also available to the client - large buffers mean
“automatic” shared memory mechanism available

Advice: the frequency of real hardware access has to be tuned on the equipment
(e.g. accessing that old reliable 9600 baud serial line...)
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TANGA. Events

Implement the publish/subscribe pattern; based on ZeroMQ since Tango 8
(no more notification service)
Available on attributes
The client registers her interest once in an event (value)
The server informs the client every time an event has occurred
Default based on device server polling: needs configuration but does not require
changes in the device server code
Additionally the event generation can be managed by the developer: events pushed
by code
Client callback executed when an event is received
Six types of events available:
- Change: absolute change, relative change
- Periodic: period
- Archive: absolute change, relative change, period
- Attribute configuration: no parameters
- Data ready: managed by the developer
- User: managed by the developer

Heartbeat to check that the device server is alive (10s)

25-27.03.2015 LMC Standardization Workshop
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TANGA.

Device alarms
- Warning and alarm thresholds available as per-attribute configuration
- TANGO changes the State of the Device and the Quality factor of the attribute
depending on attribute value and thresholds

TANGO alarms
Specialized TANGO device servers, useful to handle complex alarm rules based on multiple
values/multiple logics

- C++ alarm device server: event based

- Python alarm device server: polling/event (with Taurus)

Parser for arbitrary alarm formula support
kg01/mod/linkstabilizer_kg01.01/State == ON && kg01/mod/linkstabilizer _kg01.01/Driftl_Threshold && \
abs(kg01/mod/linkstabilizer_kg01.01/Drift1_rate) > kgO1/mod/linkstabilizer _kg01.01/Drift1_Threshold

Support for alarm groups and alarm levels (LOG, WARNING, FAULT)
Support for external command execution (TANGO DS)

Scalability: any number of TANGO alarm servers can be deployed, based on requirements,
architectural constraints, performance required...
25-27.03.2015 LMC Standardization Workshop 11



TANG,« >, TANGO groups

TANGO groups provide the user with a single control point for a collection of devices.

For instance, the TANGO Group API supplies a command_inout() method to execute the
same command on all the elements of a group.

Tango Group is also a hierarchical object: in other words, it is possible to build a group
of both groups and individual devices.

Simple and effective way to create logical views of the control system.

Example: Beam Loss Monitors

bim2-srv blm = Group(‘radiation_protection’)
|- 01 blm.add(*/radiation_protection/*')
| | — bcO1/radiation_protection/blm_bpm_bc01.05 if biIm->ping() == True:

| = bcO1/radiation_protection/blm_b_bc01.01_|1 print “all devices alive”

... else

print “at least one device dead”
| = bcO2/radiation_protection/blm_b_bc02.01_1

|
|
|- 02
|
|
]

193 total device number
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TANGA.

TANGO ACL

Two kind of users (identified by system login name):
- users defined in the ACL

- users not defined in the ACL - rights fall below “All users”

Two kind of rights, at host and device level:
- Read (+ optional per-class allowed commands)
- Write

taurel
- write to sr/d-ct/01 and fe/*/* only from pcantares
- read all other devices only from pcantares
verdier
- write to sys/dev/01 from any host on 160.103.5.0/24
subnet
- read all other devices from the same subnet
all users
- read-only access from any host

25-27.03.2015 LMC Standardization Workshop
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File Action help
( Users | Allowed Cmd |

EléﬂAccess to pcantares:11111

5 5 All Users
¢ = Allowed Addresses
;‘i,_ L R
¢ ¢ Devices
o w‘;w‘/ﬂ-
7 = taurel
¢ % Allowed Addresses
% 160.103.5.157 (pcantares)
¢ ¢ Devices
@ fe/ v/ /"
@ sr/d-ct/01
¢ = verdier
¢ 5 Allowed Addresses
% 160.103.5.*
¢ <& Devices

@ sys/dev/01

Devices: @ Read/Write @ Read Only



TANG& Logging system

The TANGO logging system allows a device server to send messages to:
- The console
- Afile
- An application called LogViewer (GUI)
- Afile on a remote host via specialized TANGO device server exposing the
appropriate API
Six logging levels: DEBUG<INFO<WARN<ERROR<FATAL<OFF
LogViewer: Java graphical application to display, filter and sort logging messages

5| ) Tango Log Viewer 1.2.3 [tmp/log/sr-admin-srfi@94] N ) e
File Actions
Controls
Lewel Filter DEBUG | -
Time Filter | Exn |
Thread Filter
Saurce Filter Clear
Mezzage Filter Pauze
o~ [J kglo ~|4| Logs
o= [Hrkgll : TEce Time Levwvel Source Message
o JkglZ : 14 3719715 2:29:43 PM.2... Laogyigwer Unregistering lodaing source: pilfenergy_meterfeml_pil. 01
o= T kgl3 : i 3719715 2:29:40 PM.5... | DEBUG wmilfenergy_meaterfeml_pil...|run: read_last returned: ret=0 energy=10320 time s=1426774771 us=4&2 963 bunchnum=...
- Jkgld : v 3719715 2:29:33 PM.5... | DEBUG pilfenergy_meaterfeml_pil...|run: read_last returned: ret=0 energy=3780time 5= 1426774770 us=4&1707 bunchnum=1...
o CIkals : 1] 215015 2:29.28 PM. 7. | DEBUG pilfenergyv_meterfeml_pil...|run: read_last returned:; ret=0 energy=3780time s=1426774765 us=450645 bunchnum=1...

4 ! 1] 215015 2:29:.27 PM. 7. | DEBUG (pilfenergyv_meterfeml_pil...|run: read_last returned: ret=0 energy=5%780 time s=1426774768 us=459284 bunchnum=1...
o [ kgsp : ] 2519015 22926 PM. 7. | DEBUG pilfenergy_meterfeml_pil...|run: read_last returned: ret=0 energy=37801time s=1426774767 us=458028 bunchnum=1...
o [ 100 ; ] 2119515 22925 PM. 7. | DEBUG pilfenergy_meterfeml_pil...|run: read_last returned: ret=0 energy=32201time s=1426774766 us=456352 bunchnum=1.. .
o= Jlol 1] 2S19015 2:29:24 PM. 7. | DEBUG pilfenergy_meterfeml_pil...|run: read_last returned: ret=0 energy=3780time s=1426774765 us=455507 bunchnum=1...
o= 10z2 ra 3719715 2:29:323 PM. 7. | DEBUG pilfenergy_meterfeml_pil...|run: read_last returned: ret=0 energy=3780time s=1426774764 us=454473 bunchnum=1...| |
o= 103 ] 3719715 2:29:33 PM.3. .. - Logviewer Fegistering logaing source: pilfenergy_meterfeml_pil. 01 |
o104
o=[Fla :
o= Jlh —
o 71l :

252 .l 14

e [ hr :
o= ] mhd ]
o [ mbd_felol :
o= I mhd feloz2




TAN G,./ 3, Historical Database

HDB (Java) - Set of three databases
- HDB: permanent, up to 0.1 Hz archiving rate
- TDB: temporary, up to 1 Hz archiving rate
- Snap: context save/restore
- Support for Oracle and MySQL RDBMS
- 4(+3)+3 Device servers
- Polling based
- GUI: Mambo, Bensikin

HDB++ (C++)
- One database for slow and fast archiving (up to 1 Khz)
- Support for existing HDB schema on MySQL
- Support for hdb++ new schema with improved features (us timestamp)
- Support for noSQL backend (Apache Cassandra)
- 2 Device servers (EventSubscriber, ConfigurationManager)
- Event based
- Fast data extraction library
- GUI: HdbConfigurator, ghdbextractor (plotting)
- Scalability: same as TANGO, deploy as many DS as you need

TimeMachine

- System restoring tool based on context, HDB++ archived data and extraction library
25-27.03.2015 LMC Standardization Workshop 15



TANG& Historical Database

5 HdbConfigurator - 1.7a - Wed Nov 12 09:27:05 CET 2014 |a e pox
File View Tools help
- Archiver: |tango:/{srv-tango-srf.fcs. elettra.trieste.it: 20000/archiving/hdb+ + archiver/blm |v‘
u@:jﬁ HDB++ Configurator
: 1005 Started Attributes [+ |
- — tango://srv-tango-srf.fcs. elettra.trieste.it: 20000/bc01/radiation protection/blm b be01.01 Ifbl
|kgOlfmudf|Irf_kgOl.Olftrlgger_mlssmg | ﬂ ﬂ tango:/fsrv-tango-srf.fcs. elettra.trieste. it: 20000/bcol/radiation_protection/blm_b_bc01.01 /bl
= @ inj ~[tango:ffsrv-tango-srf.fcs.elettra.trieste.it: 20000/bcOl/radiation_protection/blm_b_bc01.01_I/bl
o ¢ jufelol —|tango:/!srv-tango-srf.fcs.elettra.trieste.it: 20000/bc0l/radiation_protection/blm_b_bc01.01_I/bl
o @ jufel02 tango://srv-tango-srf.fes. elettra.trieste.it: 20000/bc0l/radiation_protection/blm_b_bc01.01_Ifst
o (@ kg tango://srv-tango-srf.fcs. elettra.trieste.it: 20000/bc01/radiation_protection/blm_b_bc01.01 _r/bl
¢ & kgol tango:{/srv-tango-srf.fcs. elettra.trieste.it: 20000/bc0lfradiation_protection/blm_b_bc01.01_r/bl
o {& climate tango:/fsrv-tango-srf.fes.elettra.trieste.it: 20000/bcOlradiation_protection/blm_b_bc01.01_r/bl
¢ (&% mod —|tango:ifsrv-tango-srf.fcs.elettra.trieste.it: 20000/bc0l/radiation_protection/blm_b_bc01.01_r/bl
o {8 fug =|tango:/fsrv-tango-srf.fcs. elettra.trieste.it: 20000/bc0l/radiation_protection/blm_b be01.01 r/st
- {& general —ltango:jtsrv-tango-srf.fes.elettra.trieste.it: 20000/bc01fradiation_protection/blm_b_bc01.02 /bl
o~ hy tango:{/srv-tango-srf.fcs.elettra.trieste.it: 20000/bc0l/radiation_protection/blm_b_bc01.02 I/bl
o & klyfil tango://srv-tango-srf.fcs.elettra.trieste.it: 20000/bc0l/radiation_protection/blm_b_bc01.02 /bl
o= & linkstabilizer_kgo1.01 tango://srv-tango-srf.fcs. elettra.trieste.it: 20000tbc0l/radiation_protection/blm_b_bco1.02 Ifbl
¢ 4 lirf_kgo1.01 tango:/fsrv-tango-srf.fcs. elettra.trieste. it: 20000/bco0l/radiation_protection/blm_b_bco1.02 Iist
E ’E&g&:gg’;m tango://srv-tango-srf.fcs. elettra.trieste.it: 20000/bc0lfradiation_protection/blm_b_bc01.02 _r/bl
0 RfEnd tango:/fsrv-tango-srf.fcs.elettra.trieste.it: 20000/bcOl/radiation_protection/blm_b_bc01.02 _r/bl
0 RfLength tango://srv-tango-srf.fcs. elettra.trieste.it: 20000/bc0lfradiation_protection/blm_b_bc01.02 r/bl
O RfReverse tango://srv-tango-srf.fcs. elettra.trieste.it: 20000/bc01/radiation_protection/blm_b_bc01.02_r/bl
trigger_missing tango://srv-tango-srf.fcs. elettra.trieste.it: 20000/bc01fradiation_protection/blm_b_bc01.02 r/st
O TrigErrors tango:/fsrv-tango-srf.fes.elettra.trieste.it: 20000/bcOlradiation_protection/blm_b_bc01.03 I/bl
Ll RFCntErrors tango://srv-tango-srf.fcs. eletira.trieste.it: 20000tb c0l/radiation_protection/blm_b bc01.03 Itbli—
EBﬁnchNumk}erErL?jrsM . T R B |’|L
PhasewaveformabsMode
D Am WaveformAbSMUde ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
E PhaflaseWaueformNumCycles 0 Stopped Attributes [frepsrer |
AmnpwaveformiumCycles
O Phasewaveform
O ampwavefarm
O PhasewavefarmBunchMNumberStart
E AmpWa;eformEunchHumberStart
Ramiode
O AmpLimits —
[zl il mmieed
Device Filter: %%+
Archive event properties: Folled attribute narme = trigger_rissing
abs_change: Not specified Folling period (mS) = 3000
rel_change: Not specified Folling ring buffer depth = 10
period : 3600000 Tirme needed for the last sttribute reading (mS) = 0.118
Data not updated since 206 mS
Delta between last records (in mS) = 3000, 2895, 2688, 3000




TANGA.

Administration: Jive

TANGO database browser and device configuration/administration/testing tool

File Edit Tools Filter

aepOx

ServeEr |/De*u'1|:e rCIass r,&lias r,&tt. Alias |/F'r|:|p:|er't~ya

o= %5 pc-mod-kg09-01
A ec-mod-kglo-01
% ec-mod-kgl1-01
A ec-mod-kgl2-01
% ec-mod-kgl3-01
A ec-mod-kgl4-01
o & Procfs
o @ ec-mod-kgl4-01/procfs; 1|
o= Froperties
& Polling
B Event
@_{] Artribute config
o= @: Artribute properties
5 Logging
9 % ec-mod-kgl5-01
?

I

Frocfs
o @ ec-mod-kgl5-01/procfs;1
o= Froperties
& Polling
B Event
@_{] Artribute config
o= @: Artribute properties
5 Logging
% ac-mod-kgsp-01
% ac-mps-usa-01
% ac-pil-plpsr-01
% ac-ps-esa-01
% ac-ps-kgnl-01
% ac-ps-kgn2-01
% ac-ps-kgn5-01

TYYTYTYR

a

E Time needed for the last attribute reading (mS3)

E Time needed for the last attribute reading [ms)

Device Info

Cype_id: IDL:TangoDewice_4:1.0

Tiop_wersion: 1.2

host: ec-mod-kgld-01. fos.elettra.strieste it
port: 35627

SEFvEr: procfs-zrv ec-mod-kgld-01

Server PID: 21441

Exported: true

lTast_exported: 28th March 2014 at 15:55:14
Tast_unexported: 25th March 2014 at 15:22:085

- PolTing SEAfuUs ----------------- -
Folled command name State

Polling period (m5] T
Pol1ing ring buffer depth = 1

E Time needed for the last command reading (m>) = 0.154

Pata not updated since & 5 and 605 ms

Polled attribute name = Cpullsed

Folling period [m3) = 10000

Folling ring buffer depth = 1

0.432

Data not updated since 3 5 and 277 ms

Folled attribute name = Eernelwer

PolTling period (m5S) = SE400000

Pol1ing ring buffer depth = 1

0,575

Pata not updated since 22 MW ,11 % and 35 ms

Polled attribute name = MemFree

4] I | L]

1]

Refresh
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TANGA.

Administration: Starter/Astor

Starter: TANGO DS to manage device servers
Astor: control system manager GUI

L TAMGE Manager  Nelease T84 - Tew Jam 07 10 00 08 C Rl | l

File  Yiew {ommand Josnls MHelp

- L\, Tango Database
e e

o @ AN contrelled servers are PUSIFIrg

[+ @ Staster iz starting server(s)

TANGO Control System [# @At least, one controlled server is stopped
[# @ Starter 15 not mnnang on host

on hosts

Hosts . Servers

{# W Server 18 ninsung
(# W Server is unaing bt not alve (Starting 7)
[# @ Server is not running

@ g ] 1000 | -
@ arigs 10000

~ @ Diagnostics
= @D and DIAG

= @ Salety P55
¢ @ Servers

& wiE (D oad )

o prioe | Wi, WEserssurcel, logpers

@ pr-0rm | Speaker )

o W-ChUTE-1 { ¥idab Sdbpiid

WO 100 =00 | DL IAIFE ) I

~ @ Ilmage Acg, Emittance # Level 1
« @ Linac e
= @ Power Supplies et

& Eilarel (w00 b & Level 4 & Level § ]

b
-
& densl Wil
-
Ll
£l

il s wian All (TR (T T

Controlled Servers em orien

W Evewi Saiiy Daemen

& Leval 2 @ Level 3
LRCTRCL & LD T T DY R ] Ea g ap T
. & D e v T B Fobdel Ferar c2W ga -
il & CoisliraceTarar gl @ Fobdeb:aareiH g s
Fobish: Paw i im
¥ T
gy FRITT]

&L ®oD

gl B
o R

+ @ Vacuum - Miscellansous
=@ Yacuum c0l-cl6 + Libera TL2 bpm
& Vacuum el?-c32

W T
mmal2-2 | falsd )

L

@ Not Critical [ i g e o

o

& i-irmi-] |

W -IELE-]
@ g6 ¢ k0 mer comirpt § I :}_ L] L::-EI_.EI S R
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File Edit Help

MyDCps |/[}C|:|-s rPowerSupply |

TANGA.

Development: Pogo

O] =] 8| paete: | @ £ B K S K

JENGD Gesisl Jaaterd
&

I
i _‘=l___! 3

; ® |- MyDCps

&] Class Properties

7 & Device Properties
» MaxCurrent
» MinCurrent
¢ " Commands
¥ State
»# Status
o On
' OF
o Reset
¢ 4 Scalar Attributes
o Current
¢ I Spectrum Attributes
w# ErrorList
5 Image Attributes
7 e States
5 OM
g OFF
g FAULT

&

bl Tango DeviceImpl
+ State

+ Ftatus

i

25.27.03.2015

&
kld PowerSupply
+ State

+ Status
SR O,

i

©
bt DCps

+ State

+ Jtatus

s

‘.ﬁ.

Pogo is a TANGO class generator

Generates C++, Java and Python
Source code and html documentation

The class skeleton is saved in a .xmi
file

Well defined areas for programmer's
code
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TANGA.

GUI: ATK/Jdraw/Synoptic

Application ToolKit: provides a

framework to speed up the development
of TANGO applications

Core of any TANGO Java client

ATKpanel: generic GUI (data introspection)

Use Jdraw to draw the specialized
synoptic

Design your own specific ATK application
Using your favorite Java IDE

Final result...

25-27.03.2015 LMC Standardization

Application

Model

Myviewer.setModel(coreCbject)

ATKCore

Attribute
AttributeList
Command
CommandList
... efc.

Tango Java APl

View
ATKWidget

NumberSpectrumViewer
MumberScalarListViewer

CommandCombo Viewer
StateViewer
... BiC.

Java Swing

File Wirw Commands

Mod1 PeakPowerQut 3486 MW  Mod1 VPFN | 29.49 kV CT device P\’.ET-
A
Mod2 PeakPowerOut 2479 MW  Mod2 VPFN 2560 kv  Beam Stop 0%

yvs

)
13."! 4

7Y

8=

elinfgun/hy

nnumm

un HV is OFF -
-

) lsmu11- § section2 |

x —“X _X"'

High Vattage |1.79 KVolts T5 1UI_|

|| High valtage cuirent I 000 uA

| Dismiss

PN < BN %o —

2000

100.0 |- ‘E.—.yr Stop

Wﬂoﬂlrrurﬂml . . _I
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TANGA.

GUI: Qtango/Mango

Qtango

- A multi-threaded framework to develop
TANGO applications

- Based on Qt

- AP| to manage/talk to TANGO devices

- Widgets to draw the GUI

- For programmers

Mango

- An on-line designer to easily create
graphical interfaces based on Qtango

- Quick development of simple GUI

B
5 T
Lalanadon b langdaly

Eroparty

. v | --kg01-01 |a = Ox
- Useful for the device server programmer, File View Help ==
the control room operator, the tests, the Wodel DPCREA 1S S ™
end'user Line Voltage 233.00 [V] Cpu Temp 39.00 [°C]
Line Current 1.50 [A] Unit Apparent Power 355.00 [VA]
Outlets State Current [A] Commands

socket strip ON 0.00 Power ON Power OFF

plc-mod-kg01-01 ON 0.13 Power ON PowerOFF .
rack fan tray ON 0.26 Power ON Power OFF
sw-c-kg01-01 ON 0.31 Power ON Power OFF
sds-vac-kg01-01 ON 0.58 l Power ON Power OFF
25-27.03.2015 LMC Standardization W | % C B
rack lamp ON 0.00 Power ON Power OFF
ec-ps-kg01-01 ON 0.00 Power ON Power OFF




TANGﬁ. GUI: TAURUS

A library for connecting client-side apps (CLI/GUI) to TANGO device servers
Based on PyTango python bindings for TANGO
GUI built on top of PyQt python bindings for Qt it

File View Taurus Tools Help StEItE'

- @ pymca a Spock
[ |

| e oo | | o0 e [-[. [ || o Gap 10.000| mm

Load Perspectives ¥,
- =

3

Speed 20.00 | nm/s

The device is in ON state. ascan

| e e [ | s (1) - =) | Acceleration
2] =

50.00 | nm/s/s

Encoder Parami| ’
mator < Reset | ‘ & Apply
start_p( L4

Encoder 0.00 edge_p* -

step_size_k 0.025
start_integ_time  0.001
pow_integ_time 2.0 @

IOHIFSM4 | JFE/PSH | IOHIDCM | /OHNFM | IOHWCM | [FEIXBPM | IFEMOVM Macros | Sequences

DooiOutput 1D Scans
CITPUT TUS UIS5.38  ULOUS B9 ISBY 29 9EI1 44, ULY5 39,9525 - - .
ouTPUT 346 9758.1 0.006 89.5519 0.0873661 -22.2594 40.0929 ] prum——— & tdimer
oUTPUT 347 9760.83 0.006 89.3162 0.244731 -22.4928 40.2485 80 « tattrel
oUTPUT 348 9763.56 0.006 B9.2056 0.318243 -22.6019 40.3219 ] R
oUTPUT 349 9766.3  0.006 B9.0823 0.399873 -22.7233 40.4039 50 3
CUTPUT 350  9769.04  0.006 88.963 0.478587  -22.84 40.4823 3 tattre3
oUTPUT 351 9771.78 0.006 88.8376 0.560652 -22.9616 40.5643 403  tatires
oUTPUT 352 9774.53  0.006 BB.7071 0.647057 -23.0854 40.6508 9
CUTPUT 353 9777.29 0.006 BB.5519 0.747381 -23.2381  40.752 1 .
ouTPUT 354  9780.05 0.006 BE.4083 0.838565 -23.372 40.8422 21
oUTPUT 355 9782.81 0.006 88.2797 0.920899 -23.4933 40.9246 ]
oUTPUT 356 9785.58  0.006 88.1457 1.00642 -23.6193 41.0103 04
CUTPUT 357  9788.36 0.006 BB.0182 1.08707 -23.7376 41.0942 ] |
ouTPUT 358 9791.14 0.006  ®7.8619 1.18556 -23.8817 41.1892 20 .
oUTPUT 359 9793.92  0.006 87.74  1.2613 -23.9934 41.2656 ] |
oUTPUT 360 9796.71 0.006 B7.6151 1.33986 -24.1073 41.3435 = 40— ‘ 5 : ! ‘ . 5 - 5 : . ‘ . 5 - . : . ‘
CUTPUT 361 9799.5 0.006 B7.4978 1.41266 -24.2137 41.4164 - 8800 9000 9200 9400 9,600 3800
[ Doorouput | Dooidebug J dmot1
oH MacroDescription
photon " Syntas: =
shutier s (e constEscan <motor> <start pos> <final_pos> <edge pos> <step size k> <start_integ time> <pow_integ time>
Ll
“Undocumented macro»
Parameters:
moter @ (Hotor) Hotor to move
25_27 03 201 start_pos : (Float) Scan start position
o © final_pos : (Float) Scan final position
edge pos : (Float) Bdge positicn
i step size k : (Float) Scan step size k
e ! - start_integ _time : (Float) Start integration time @
Y MacroDescription FE

BL22-CLAESS-GUIis ready



TANG,« >, E-giga/Canone

E-Giga: a WEB interface to historical archive data
Canone: a tool to develop WEB interfaces to Tango devices
File Export Bookmarks Format Options Help

tree  [db] [=] | list
@ Variables E-Giga 2014-93-25 08:00:00 - 2014-P3-26 09:00:00
-1 Formulae M e e — 1 - ec—hE-uza—
i Y1 - ec—ps-usa-02/procfs/1/Cpulsed Y1 - ec—-ps-usa-02/procfs L NunProcesses
—-I be0l Y1 - ec—ps-usa-02/procfe A MNunThreads Y2 - ec—ps-usa-02/procfsslMenlzed
E=-C] beo2
B ef 260
-5 ec-mps-usa-01 2407 -dEE000
El_‘| procfs 30—
Cpulsed 200__
MemUsed 1801 F487000
MumProcesses 1
MumThreads 160__
: State 161 -
- % UpTime E FAER000
El-£5 ec-pil-plpsr-01 12':'__
El_‘| procfs 106 ]
- _-Ii Cpulsed 807 483000
----- % MemUsed 50_-
----- % MumProcesses - N . i A
-3 NumThreads & 41000
...... " State 20_
...... % UpTime ] |
El__l ec-ps-esa-01 0 - ! ! ! S S e S S S S S S g S g |
E-E3 procts 204 Il il il il " - . 478000
g = = = = = ] = = =
T E & = & = g = & 5
e 3 MemUsed = — - — & = = = =
----- % MumProcesses -
----- % MNumThreads
----- X State
i % UpTime




TANGL. TANGO bindings

Access TANGO control systems from different high level “programming”
environments.

TANGO provides bindings for the following “languages”:

- C language (partial support)
- Matlab (>= R2009b)

Windows and Linux, 32 and 64 bit
- Octave (>=3.6.2)

Windows and Linux, 32 and 64 bit
- LabVIEW 2010 - 2012

Windows, Linux, MacOSX, 32 and 64 bit
- LabVIEW 2013 (2.0.0 RC2)

TANGO 8.1.2 with patches; Windows and Linux, 64 bit
- Igor Pro (>=6.0)

Windows, Linux, MacOSX, 32 and 64 bit
- Panorama

Tango 7.2.1, Windows, 32 and 64 bit

25-27.03.2015 LMC Standardization Workshop
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N Device Hierarchy
TANGL, TANGO Domains

A Tango control system eart must be hierarchically [ TANGO Software bus
(logically) organized | e Process & calouiion devioss
Devices associated with hardware equipments TANGO Device
usually live at lower level s T R |5 (et
Higher level devices aim to: l

- abstract functionalities from mechanisms i el o ﬂ ------------------

.. . Device Dievie Hardwiare access devices
- group similar devices b
- implement services based on many @

low level devices (e.g. alarms) Figure 1: The software bus view of devices

Each domain is identified by the TANGO_HOST/port couple, e.g. by the TANGO Database
An arbitrary number of devices may belong to a domain, just limited by available memory,

processing power, network bandwidth (Operating Database limit ~ 5*10° devices)
...but...

Multiple domains can be configured in a control system
- Complex systems ea#r must be splitted into different Domains
- Each Domain ea#r must be hierarchically organized

Multiple domains + Device hierarchy + Peer-2-Peer architecture = unlimited scalability

25-27.03.2015 LMC Standardization Workshop 25
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