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el] ! Central control system
beamlines perspeCtlve

Laser Building l'i

First Floor N Y B | IR 9 %

)

beamlines

Ak J
Ground Floor I I :

Basement R — A N
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D)l Control view and subsystems

beamlines

el

AUXILIARY SERVICES

CONTROL SYSTEM UPPER PART

CONTROL SYSTEM LOWER PART

BEAM DISTRIBUTION

VACUUM SUBSYTEM
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ai Controlled and Related Systems

beamlines

TECHNOLOGY SUPPLEMENTARY SUBSYSTEMS
* Vacuum system * Control system network
* Switch-yard control * Timing system
* Beam alignment * Data acquisition
* Beam diagnostics * Safety systems

* Laser systems interface
* Experiment control
* Instrumentation

CONTROL SYSTEM SERVICES

* Control system Hardware (SysML)
* HW architecture - done
* HW design - in progress (Server room, Main control room, Experimental area)
* HW implementation - in progress (Server room, Main control room, Network,

Lab)

* Control system Software (UML)
* SW Architecture - in progress
* SW Design - in progress
* SW Implementation& Testing - in progress
* SW Deployment - in progress (testbed)
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bdd [Package] Control system [Control system] )

Control system structure

TOP LEVEL CONTROL
* Standard 2U control servers
* Standard 1U management servers

LOCAL Level

«blocks»
«blocks»

<<b|Ck?} ijﬂ u.; E

%ﬁﬁﬂhﬁ | LOCALLEVEL CONTROL
DAQ Computer e i ° Micro TCA

| * IPC

Chassis (Class C)

______________________________________________________________________________________

DEVICE Level

| DEVICE LEVEL

«blocks» «block» o
- E' . * AMC Cards
«fulll)&)( i .
CE=0] | * Fieldbus
| e - x|

| MTCA.4 AMC FPGA Carrier _%23 ull» X2X §§ §§
| wblocks ARTIX T 3 8,
R145 Digital Digital
Terminal IN ouT

'
_________________________________________________________________________________________________________
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) Control system network

beamlines
E1l El
EXPERIMENTAL HALL LOCAL CONTROL ROOM )
5 x 96 SM FIBRE OPTIC CABLES
MAIN CONTROL ROOM =55 B2 E2
EXPERIMENTAL HALL LOCAL CONTROL ROOM )
6 x 96 SM FIBRE OPTIC CABLES
=
(@] E3 E3
g EXPERIMENTAL HALL LOCAL CONTROL ROOM )
L1 E 6 x 96 SM FIBRE OPTIC CABLES
LASER HALL 10 x 96 SM FIBRE OPTIC CABLES >
& E4 E4
(7)) EXPERIMENTAL HALL LOCAL CONTROL ROOM )
L2 =
LASER HALL 12 x 96 SM FIBRE OPTIC CABLES < 5 x 96 SM FIBRE OPTIC CABLES
b
ES E5
L3 EXPERIMENTAL HALL LOCAL CONTROL ROOM
LASER HALL 12 x 96 SM FIBRE OPTIC CABLES
10 x 96 SM FIBRE OPTIC CABLES
L4 E6 E6
LASER HALL 27 x 96 SM FIBRE OPTIC CABLES EXPERIMENTAL HALL LOCAL CONTROL ROOM )
8 x 96 SM FIBRE OPTIC CABLES

15360 OPTICAL FIBRES ARE TO BE TERMINATED IN MAIN SERVER ROOM TOTALY
30+ KM FIBRE OPTICS CABLES ARE TO BE INSTALLED ACROSS THE BUILDING
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) Control system network

beamlines

MAIN ELASTIC DATA STORAGE AUXILIARY SUBSYSTEMS & APPLIANCES

ROBOTIC TAPE LIBRARY

BEEEBER 2

HPC CLUSTER
18888}
e ) B i

188881
=

TIERED PARALLEL
DISK MASS STORAGE

CENTRAL SWITCHING PLANT
FACILITY [MAIN) GLOBAL CONTROL
ROOM

e
NTTH

ke o

%
b \Q\\
\ T
\ N
e Py
: § T e §
) Pt @ ﬂj!
' § = e I )
[ = |
DATA ACQUISITION SUBSYSTEM EQUIPMENT CONTROL & PROCESS AUTOMATION SUBSYSTEM
_!(HIIIIIDGLMINI!
- JR—— -
— jo—— e chsnt compsa e = . st siie =
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) Control system network

beamlines

el

STRUCTURE

* Core switches
* Top of Rack switches

* Bottom of Rack switches
* Access switches

CONVERGED ETHERNET
* 10-slots 10/40/100G Datacenter Switch
* 42Tb/s Parallel Forwarding Capacity
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el] ) Control system network

beamlines

LOCAL CONTROL SWITCHES

Control switch
- 1U 'cheap' switches

Industrial switch
- DIN Rail mount switch

ELI-BL-4400-PRE-00000000-A



V)] Top level control hardware

beamlines

el

CONTROL SERVERS MANAGEMENT SERVERS
Standard 2U rack servers Standard 1U rack servers
- Top level control - Control system hardware
- Human interface management and remote
- Lenovo x3650 m5 system control
- Accessories have to be - Lenovo x3550 m5 system
purchased

ELI-BL-4400-P



ei .

CONTROL SERVERS

Standard 2U rack servers
- Top level control
- Human interface
- Lenovo x3650 m5 system
- Accessories have to be
purchased

ELI-BL-4400-PRE-00000000-A



U]

beamlines

el

LOCAL LEVEL CONTROL
Micro TCA for advanced control

HIGH-END
MTCA.4
2x MCH, 12x AMC
9U Crate

COMPACT
MTCA.4
2x MCH, 6-9x AMC
2U Crate

LOW-END
MTCA.O
1x MCH, 6x AMC
1U Crate

Control system structure

ELI-BL-4400-PRE-00000000-A



el] Ll Control system structure

beamlines

DEVICE LEVEL

AMC for advanced control
Digitizers, FMC Carriers, etc..

FIELDBUS for Industrial control

+ Standard Ethernet infrastructure
+ Rich portfolio of 10 terminals & Motor control
+ Available with fiber optics for environment with EMC/EMP

ETHERNETEH®E 1 Hil

.
POWERLINK EtherCAT.

ELI-BL-4400-PRE-00000000-A



) Data acquisition system

beamlines

el

DAC systamHisrarc hical /
‘ Data network - Infjniband (ELI-DATA)
=-.' { y
. o
g “ Disk Tape
storage storage

:DAQ server

=ire=mr—n
= _ Data storage head node :Server

Online data view NFS/CIFS mounts

Control system::DAQ network

User network (ELI-A)




ei .

d= ply et DAQ syste nrtructurs

Balanced data

Data network - Infiniband (ELI-DATAT
RDMA RDMA
RDMA flow
DAQ Server
RDMA Shared memory space
«devices «device» «dlevices
Bank 1 :RAM Bank 2 :RAM Bank N :RAM
Buffer Buffer Buffer
DMA/RDMA
data flow
«clevices wdevices device
Mode 1 :Node Node 2 :Node Node N :Node
«dlevice» «devicer
CPU 1 :CPU cPU 2 :CPU
L
PCle BUS ‘
«devicer «devicer «devicer
ETH/IF 0 :NET ETH/IF 1 :NET ETH/IF 2 :NET_
Interface Interface Interface

«cdevice»
Data storage
system

Experimental hall

| «devices» U
DAQ :Netwrrk switch

Detector GigE :

DAQ Computer

«devices
ETH/IF 3 :NET
Interface

DAQ server

HIERAR

* High speed disks - Tier 1
* Low speed disks - Tier 2
* Tape library - Tier 3

_ Multinode DAQ server

* Shared DRAM - TierQ

Network interface
* At minimum 4xSFP+
40Gb interface



ei M Data acquisition system

beamlines

DATA ACQUISTION DATA STORAGE
SERVERS
Central multi tier data storage
Blade rack servers - Data acquisition
- Infiniband switch - SSD/HDD/TAPE Tear
- Converged ethernet switch - TierO - Blade server RAM memory

- Extensible solution

ELI-BL-4400-PRE-00000000-A



U Local Data acquisition hardware

beamlines

el

DATA ACQUISITION
COMPUTERS

4U rack servers
- Local data acquisition
- 11x PCle x8 slots
- 4x 10Gb Ethernet, RDMA

ELI-BL-4400-PRE-00000000-A



U Local Data acquisition hardware

beamlines

el

DATA ACQUISITION COMPUTERS

UTCA Chassis

- 12 AMC

- PCle x8 interface to DAQ
Computer

ELI-BL-4400-PRE-00000000-A
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)] Main control room

beamlines

el

MAIN CONTROL ROOM

Remote desktops & KVM
- - Quiet solution ||

Jr - Simple solution for remote T
displays (data available in A1

local control rooms)

- Safety (simple safety approach
H{ to internet by users) m
=:i: - Simple switching of any u
information to everywhere
without any added SW E

Qg Ag paigsioid

development effort
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el] ) Main control room

beamlines




el] ) Main control room

beamlines
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beamlines

el

Shot Director

ontrol system Software

cip 1 Gempamrts )
Control System

Level 1 - Shot Director

Shot director

Integration Level

Level 2 1‘ Top Level Control
|

W <
System Control

Pt - o

Laser Control EX]MI'i Control
=] +Laser ICD (| #ExperimentiCD =] +Beam Path Control
-1 +L1intertace 1 +RP1 =] +Vacu

] +RP2
-1 +L3intertace | +RP3
=1+ L4 interface | +RPY

] +RPS

] +RPS

Control

+ Delay Generator Controller

Control |1 Timing Master Controller

=] + Central Vacuum Control
=] +Section Control
| ] +Vacuum Device Control

Data Acquis

Local Level

Level 3 - Local Control

Beam Path Control

1 + Path Controller

Device Interface

(from BeamTrarisport Gontrof)
} (from Beam Tr'enspm Controf) l
i 1
o S— S —— s S —— i
2
| | | | ]
v v v v

|
Device Interface

—o + Device
—o + Device

=1 +Fieldbus Interface
1 # Industrial 10

] # Instrument Interface
] # Instrumentation

] + Optical Components Control

=] + Codesys XSD

] +Logdcpp

=] + Fieldbus Stack

] +Image library

] # Inventory interface
]+t Library

1 +TANGO

] + TANGO Database
] +€S Utils

] + Xerces CH




ei .

CONTROL SYSTEM SOFTWARE DEVELOPMENT STRATEGIES

Abstract API
Based on user requirements
Component model
C++/Python interface
TANGO interface
Matlab (Octave)&Labview&Scilab interface
Component complex configuration by XML
Plugin interface
Device level - lot of devices available on the market
Even more devices will come later
Software generation
Fieldbus software support
Instrumentation
Generic GUI interface
Complex GUI creation without compilation
Automatic software generation support
3D system model support



) Control system Component design
beamlines structure - TANGO deployment

el

Operator's Interface

Distributed CS = TANGO

g B

——
‘¥i_.__;/

Inventory
Database



ai Control system Software

. | Struct

Type Configuration

beamlines

COMPONENT CONFIGURATION

Reconfigurable components
- Solution for specific parametrization
- Based on XML ser/des technique
- May be edited by user from XML editor
- May be send/receive through data stream
- May be saved in local file
- May be saved in Database

© [ Configuration

Component
o—{3 comparert }-
Type Component a @

[] Device

Base Type Component
(_._| [[] Component (extension base) |@

@@ €] Attributes
manufacturer
(T mwm)
Type xs:string

Built-in primitive type. The string datatype represents
character strings in XML.

e
e < i R,
Type Dewvice Type xsistring

Built-in primitive type. The string datatype represents
character strings in XML.

serialNumber
o
Type xs:string

Buiit-in primitive type. The string datatype represents
character strings in XML.

Component

+ 4+ + + + + + + + +

getiD() :uint32_t {query}

isConfigurable() :bool

isConfigured() :bool

loadConfigurationFromDB() :bool
loadConfigurationFromFile(std::string&) :bool
loadConfigurationFromStream(std::string&) :bool
saveConfigurationToDB() :bool
saveConfigurationToFile(std::string&) :bool
saveConfigurationToStream(std::string&) :bool
setID(uint32_t) :bool

’T

Device

+ + + + + +

connect() :bool
disconnect() :bool
isConnected() :bool
isFailed() :bool
isOperational() :bool
isReady() :bool

ELI-BL-4400-PRE-00000000-A




ai Control system Software

beamlines

PLUGINS

Plugin

- Reused API

- User component does not have to be even recompiled

- New components or devices which supports well defined APl may be added simply
Extremely simple API

- Supports version control (automatically taken from plugin source code)

- Supports type checking

template<typename T> class Plugin

{
public:

Plugin();
~Plugin();

void attach(const std::string path);
void detach(void);

T* operator->(void) const throw(csexception::CSRuntimeError);
uint32_t majorVersion(void);

uint32_t minorVersion(void);
uint32_t patchVersion(void);

ELI-BL-4400-PRE-00000000-A



b')m” Control system Software -
Example Cameras

eli

STANDARD API DETECTORS

* Abstract API

* Implementation based on GigE Vision,
naturally supported wide range of modern
cameras including Wave front sensors

* GigE, GigE2.0, USB 3.0

* CoaxPRESS in development

* Plugin concept gives us the opportunity
to work even with obsolete interfaces
(USB 2.0) but only in case of specialized
detectors

APl IS NOW ADOPTED TO X-Ray cameras
just by simple inheritance




test_rcamera,'l The device is in RUNNING state, |

Control system Software -
Example Cameras

2o o

=
[#[=[+F o]+

E Vision,
je of modern
' Sensors

=l =
| =

E

%x: 839 y: 123 value: 173 time: 100 ms zoom: 0.31 [0-1295]x[0-965]

» ) |.| B HWtrlgger

d :'if-\l:u'-.-"'-'_'l' onnect b [ Disconnect 1B I__-:-a-.'l -stat_-'—. ) po rtU n Ity
- Get modes || Select mode 1 [f StartACQ | StopACQ te rfaces
parameter Value “specialized

» ImageFormatControl

O

» AnalogControl

¥ AcquisitionContral

AcquisitionMode |Cont|nu0us |OK . . N
API o — |U@ AMETr{ XML device configuration
ExposureAuto |Cont|nuous |g/|i|

ExposureMode |T|med ||%|J
ExposureTime |5054.000000 \%/

ExposureOverlapTime[ |%|_|

AcqumltlonBurstFramél |OK|I_|

Reload all

Camera selection Acquisition setup | All settings




API

%x: 839 y: 123 value: 173 time: 100 ms zoom: 0.31 [0-1295]x[0-965]

|_}' i E| [] HW trigger

Discower Connect [ Disconnect [ Load state I) p
| Getrmodes || select mode || StartACQ | StopACQ te
Parameter Value

» ImageFormatControl
» AnalogControl
¥ AcquisitionContral

Continuous |@D

AcquisitionMode

ShutterMode \Global | |\_|Ii3|
ExposureAuto |Cont|nuous @I;I
ExposureMode |T|med @“J

|5054.000000 \%H_]

Expr::sureO\.ferlapTimeI| \%/
AcqumltlonBurstFramsjl |\%/

| — =

ExposureTime

Reload all

Camera selection Acquisition setup | All settings

Control system Software
Example Cameras

- R

B

an

[

x: 988 y: 900 value: 107 time: 188 ms zoom: 0.31 [0-1295]x[0-965]

'F' 'T' |i| [ ] HW trigger

Discowver Connect ' Disconnect ' Load state
Get modes Select mode || Startac Q

| | StopACQ _




V)] Control system Software -
e Example Instrumentation

el

AUTOMATIC SOFTWARE GENERATION

SCPI Based devices are good example BV 7 7 A N .
. Motivation - piezo actuator e R T
. Also other devices are support

. Agilent wave generator

. Agilent oscilloscopes

. TTi controlled power sour

ELI-BL-4400-PRE-00000000-A




’@Apph:ahnns Places System &) = ¢u & BH[T)

File Edit Find Project Options Tools Document Window Help

OEGRRC |V Q

(g

B en s FII 110 wedjan27, 1655:

XPath 2.0 - [ - Execute XPath on_‘Current File'

SCPLxsd [/home/pepa/mytango/SCPI/Generator/SW/SCPIGenerator ati i L/SCPLxsd] - XML Editor ( ic use only)

.' -f B »

® 4

a

DEGE

m &% oF o3

u_e‘ I8 project & 0r x |[* commonSCPLxml x| keysight33600.xml x ®5CPLxsd x & palette a0 ox |
chpl.xpr - % & 4 Basic components =
B SCPLxpr [

Z¥ commonSCPLxmI
% cpxaoospxml

% gitLood.ml

4 keysight33600.xml
5 nfe7az.ml

b ScPixsd

© [ command
@ Attributes
: °
Type xs:boolean
and false.

Bik-in primitive type. The string datatype reprasants
charackar strings in XML,

Bik-in primitive type. The string datatype reprasants
charactar strings in XML,

Info.
o

Buik-in prirnitive typs. The string datatyps represerts
character strings in XML,

clement  group  skirbute  sttribute
1 aroup

e type
4 Compositors and Wildcards

@ @ @

sequence choice  all

any
attribute
4 Directives

import  include  redefine
4 Constraints

key  keyref  uniqus  sslector

a Attributes EIEES
Xt 4B

Target Namespace

Element Form Default unqualiied

Atribute Form Default unqualified
Block Default

© [0 Parameter Final Default
Min Version
© @ Attributes Max Version
joct L i x
I8 Project CR Open/Find Resource Version
Outline 5 0r x o ]
Component schema
Type filter text - x| B
Bk primitive type. The string datatype represents System ID SCPlLxsd
? SCPlLxsd character strings in XML
¢ No namespace
@ position
o Attribute RECE Tostor
@ command E:\h—mnvr\;:mve iypxeMYLhe string datatyps represents
charactar strings in
@ Errorcommand
@ ErrorMessage
& netromentelementset
Bl
IntegerRange Buitin prirmitive type. The string datatype represents (7 Facets g 0 x
O Parameter character strings inXML.
0 Restrictvalues x4
isDevNumber
¢ 7 smpleTypes Type xsiboslean
v AttributeType Built-in primitive type. It defines the boolean values true
7 DataTypes pfel
¥ Fosition
¢ = elements © [ integerRange
= Attribute 0. | Parameter
= command Type Parameter © @ attributes
= Errorcommand
= ErrorMessage max o—(17 waidoubls
= Instrument Type xs:double
= InstrumentElementset Buit-in primitiva type. The double datatype correspands to
= Integerrange IEEE double-precision 64-bi flosting point type [IEEE.
= Parameter =
= Restrictvalues - T [7 xs:double
= Returnvalue RestrictRange £
STRE] integerRanga Buit-in primitiva type. The double datatype correspands to L%
EEE dovble-praciion 64-bit flosting point typs [IEEE <le
Text |[ Grid || Author || Design |
l/Generat IGener i i /SCPLxsd U+0000

[ pepa@debian-pepa-w pictures P Write: screenshety [ScPixml] (imported)- ..

ELI-BL-4400-PRE-00000000-A




’@Apphcat\uns Places system &) |5 ¢ © BT

File Edit Find Project Options Tools Document Window Help
NEGBRRC |V QQh | L£e->

XPath 2.0 ~ | B - Execute XPath on_Current File'

e | B -

CRACTERY:

@ [ ] Command

=) Attributes

printfFoarmat

55| [£ Project = 0r x |[* commonSCPlxml x| ® keysight33600.xml x [ * 5 E:I_( V D b ﬂﬂle an b > |
ETE T & Type xs:boolean i
B SCPLxpr
3 commonacrlami =
5 cpxaoosp.xm gp. o P
e © (2 commans Built-in primitive type. It defines the boolean values trus
keysight33600.xml
## nfB742.xml @ @ Attributes and false_ 3
> SCPLxsd
o printfFormat L
e s boslean ) { I
command :
[" =s:string
Type =s:string
. Euilk-in primitive type. The string datatype represents
- character strings in XML,
20
name :
— [+ xs:string
Project C@ Open/Find Resource X . A
— Type xs:string
e ~6, ;
e P e e i
Y e mamespace B uilk-in primitive type. The string datatype reprasents
¢ O complexTypes . .
a attrbute character strings in XML,
@ command
@ ErrorCommand
O ErrorMessage
@ InstrumentElementSet
& IntegerRange Buitin primitive type. The string datatype reprasents (7 Facets g 0 x
@ Parameter character strings in XML
O Restrictvalues +x 14
@ Returnvalue " isDeviumber )
¢ 7 smpleTypes Type xsiboolean
7 AttributeType Buikt-in primitive type. It defines the bolean values true
7 DataTypes Cthil
- ronon
¢ = elements © [ IntegerRange
= Attribute 0.« Parameter
= Command Type Parameter © © © Attributes
= ErrorCommand %9
= ErrorMessage 2 max o
= Instrument Type xs:double
= InstrumentElementSet Buit-in primitive type. The double datatype corresponds to
= e e
& Parameter 3 min
= Restrictvalues Type xs:double
= Reetrctvels e ) !
e s R e g
Text |[ Grid || Author || Design |
l/Generat IGener /SCPl.xsd U+0000 1:1

Pictures

B9 @ pepa@debian-pepa-w

™ write: screenshoty

[scPixml] (imported)-..
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en ofm [l [ 11°C wedjan 27,1651
QEE

e Edit Find Project QOptions Iools Document Window Help

IDERBBC |V QRE | Le>

JXPath 2.0 + [BExecute XPath on_Current File' -, I v - J [CRACH J
s EEg
16+ ] 8 Project = 0F x |[* commonscpixml x -
SCPIxpr - o% o version =
B SCPixpr Instrument  @name waveforn generator Keysight 33600
& commonscplxml @filenane keysight33600
%5 cpxaoosp.mi @classnane Keysight33600
5 gftLood.xml @tineout 30000
i econnandTern, .. \n
& nfs7az.ml anin L
% scpiusd anax 2
Library for controlling the Keysight 33600 Waveforn generator
ErrorConnand @comnand SYST:ERR?
ereturnType  string L
@oKString +0.&quot:No erroréquot:

xiiinclude  ghref .. /onmonSCPT xnl

exnlns:xi NTtp: /Anw 3. 0rg/200L /XInclude

enphasis FIXME: WISSING XINCLUDE CONTENT
Start of device-specific comnands

Attribute
(14 rovs) SOURRs: AM: DEPT? | SOURRd : AM: DEPT  true Internal Paraneter
%

Paraneter... @name depth ’7ReturnValue @type

atype real

channel

@name
@type integer

@isDevhumber  true

channel Faraneter... gname node [ Returnvalue @type

etype integer

SOURSsd : AM: DSSC? SOURSd : AM: DSSC  true Parameter @name
d atype integer

node - Double
Sideband @isDevhunber  true
Suppressed

Carrier (1) or

AM nodulated

carrier with

sidebands (0)

DISP? DISP Enables or ereturn 1 when @paran state 1 [|Parameter... ename state |[©|Returnvalue  etype
disables the on. 0 vhen off to tum on, 0

front panel to turn off @type integer

display
Disabling the
display
inproves

DISP:TEXT? DISP: TEXT @paran text Paraneter... @name text || Returnvalue  @type
etype string
panel display
characters,
e.g
DisplayTextSet
("\"Hello,
world!\"*).
SOUR%: AM: INT: | SOURRd : AM: INT: Frequency of Parangter  @name channel Paraneter... ename frequency [©lReturnvalue  etype
FREQ? FREQ T the Anplitude @type integer
nodulation
@sDevlumber  true

\@name function

etype string

SOURs: AM: INT:  SOUR%d:AM:INT: true Returnvalue  @type

FUNC? FUNC %s

Shape of the Faraneter  @name channel
nodulating
function,

atype integer
@isDevhunber  true

[4]

L@ open/Find Resource |
liGenerat IGener i i Likeysight33600/key sight33600.xml |
.I [B pepa@debian-pepa-w.. [ Pictures Write: screenshoty
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>x1:Tallback [lpara EﬁphaSIS FIAME: MISoING ALWCLODE COMTENT
Start of device-specific commands
Fibute |{@name | @type @commandRead @commandWrite  @printfFormat @unit Info In
D st e smen SO s @ BEL | rows)| ) aupapth ReadWrite  SOURSd:AM:DEPT? SOUR%d: AM:DEPT true Internal .
e gt rind ggecé Qplin"S(inﬂ; l;su"\e"l(_ﬂi"dﬂ % modulation te
e e - depth
NHHNEDE R I["percent
[P ot 2 0 x |[commonsc modulation™) s>
| Do afloe in percent. s
& SCPLxpr
5 ot 2 AMModeDSSC ReadWrite  SOURSd:AM:DSSC? SOUR%d: AM:DSSC  true amplitude
? i %il Modulation
B s mode — Double
Sideband
Suppressed -
Carrier (1) or
AM modulated
carrier with
sidebands (0).
3 DisplayStatus  Readwrite  DISP? DISP Enables or H
disables the
front panel
display.
Disabling the
display
improves
command
execution
speed from the
remote
interface and
provides basic
security.
2 T oz =) ooty Jire 2] — 5]
e e A st SR cramel Spermeter aare function [Frevmietee letree
funetien. Trstic e i s strin
i
NRAMD, =]
LT | ) | .
Jhome/pepalmytango/SCPliGenerator/SW/SCPIGenerator i i Jkeysight ight 33600.xml |u+o000 [1:1 | [=
B pepa@debian-pepa-w... Pictures ' write: sereenshaty [FACCIE B8
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V)] Control system Software -

el

beartines Example Fieldbus
SOFTWARE GENERATION
Supported fieldbus stacks
* PowerlLINK User layers
* EtherCAT
— ‘ — Abstract layer
—
EtherCAT. " [«—
! INTERMEDIATE -

ETHERNET luR "R 1 GENERATED LAYER
POWERLINK |« >
open source technology
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el. m Control system Software -
1 ceamine Example Fieldbus

SOFTWARE GENERATION

Software generation chain
* Abstract APl upon fieldbus implementation  Supported fieldbus stacks
* Create configuration in supplier provided tool  * PowerLINK (B&R Automation)
(almost kind of XML file) * EtheCAT (Beckhoff)
* Use abstract API (Industrial 10 = iio)
* Generate intermediate C++ code
* Generate GUI components
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. CAantral cxicyroarn CAaflvainra
‘3-'; C\projects\ELL_| GENERICUUI\EU GEMERICO01.apj/ELT_GEMNERICO0L - Automation Studio FieldbusDESIGMER 3.0.80.41 #1 535153

File Edit View Insert Open Project Tools Window Help

AR EHG gl g o . - 4 oo oo

% GENERICO0L,CPU [POWERLINK] | g GEMERICO01,CPU.IFLSTL [¥2% Link] | $§ GENERICOOL.CPUIFLSTLIFLST2 [I/O Configuration] X

| Slat | Description

] " GEN  Generic POWERLINK MN (Masier) | |lome . e Description
X20BC0083 T GEN  X20 Bus Controller POWERLINK = G IF1STLIFT.STZ | |x208i2622
X20P59400 GEN 24 VDC power supply module for BC, if -~ @ Function model default Module's operating made
X20R12622 GEN  2Inputs =10V / Oto 20 mA E| ' General
X20D15371 GEN 12 Digital Inputs 24 WDC, Sink, IEC &1 i @ Module supervised on Service mode if there is no hardware module
¥20D039322 GEN  120utputs 24 VDC /0.5 A : & Module information  off Additional module information
@ Input fiter off Defintion of filter level
; ; : : 32767 Specifies the upper measurement limit
ERRE @ -32767 Specifies the lower measurement limit
* oltage = cument Oto 20 mA / cument 4to 20m
Automation Studio 0V Voltage +10V / Oto 20mA / 4to 20mA
FieldbusDESIGNER
7 =10V Voltage =10V / cument Oto 20 mA / cument 4to 20 mA
Autormation Studio Thig product iz licenzed to;
Wersion FieldbusDESIGHER 3.0.80.41 [2014.11.20.1] Fyzikalni ustay 24 CR, w.wi.
Harfa Office Park
Copyright € Bemecker + Rainer 2014 Ceszkomaravszka 242015
Bemecker + Rainer Industrie-Elektronik Gez.m.b.H. 13033 Fraha 3

i br-automation. com Relicense
Installed Froducts | Licence Information

Autornation Studio Desktop  AS53.0.80.38.5P06
Hardware configuration A53.0.80.38.5P06
GMU C Compiler W 25953

GMHU C Compiler W11

Warning: This computer program iz protected by copyright law and international treaties.

|dnautharized reproduction or distribution of thiz program, or any partion of it, may rezult in Lpgiadess
severe civil and criminal penalties, and will be prosecuted to the masimunn extent possible
under the law.
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el] m Control system Software -

| ]
beartines Example Fieldbus
43 TE_MOTIONOOLCPUIFLSTL [X2X Link] X | g TE_MOTIONOOL.CPU [POWERLINK] | g TE_MOTIONOOL,CPUIFL.STLIFL.ST2 VO Configuration]
Modil‘no. | Slat ” | Slave Madule Slave Backplanel Connedinrl Description
Elay

Generated files

i xap.xml
xap.h

LML L Compiler GEAR

wharning: Thiz computer program iz protected by copynght law and international treaties.,

Unautharized reproduction or digtribution of this program, or ang portion of it, mag resulk in Llpoadess
zevere civil and criminal penalties, and will be prosecuted to the masimum extent poszible

under the law.
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eli .

U]

amlines

+g TB_MOTIONOOL.CPU.IFLSTL [X2X Link] X

43 TB_MOTIONOOL.CPU [POWERLINK]

+3 TB_MOTIONOO1.CPU.IFL.5TLIFL.5T2 [/O Configuration]

[ Siot ||| Slave Module

| Slave Backplanel Connedinrl Description

Model no.
B
| Generated files
4  xap.xml

xap.h

Generated TANGO API & QML GUI

X20BC0083 X20PS9400 X20A12622

Status: Connected | | Status: Ok 0.
C.

Ch 1: 0.31V
Voltage: 23.39 V Ch 2: 0.01V

X20D19371

Bit 01
@ Bit 02
Bit 03
@ Bit 04
Bit 05
Bit 08
Bit 07
Bit 08

X20D09322

Bit 01
Bit 02
Bit 03
Bit 04
Bit 05
Bit 08
Bit 07
Bit 08

LML L Compiler

wharning: Thiz computer program iz protected by copynght law and international treaties.,

Unautharized reproduction or digtribution of this program, or ang portion of it, mag resulk in |ﬂ|
zevere civil and criminal penalties, and will be prosecuted to the masimum extent possible ————
under the law. | Ok |

CEAN
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el. m Control system Software -
1 ceamine Example Fieldbus

43 TB_MOTIONOOL.CPU.IFLSTL [X2X Link] X | %§TE_MOTIONOO1.CPU [POWERLINK] | %8 TE_MOTIONOO1,CPU.IFL.5T1.IFL.5T2 [VO Configuration]

Madel na. | Slat ” | Slave Madule | Slave Backplanel Connedinrl Description

| Generated files Generated TANGO API & QML GUI Real system

X20BCO0083 X20PS9400 X20A12622 X20DI19371 || X20D09322
i, Bit 01 ) Bit 01
A Xap.xml Status: Connected || Status: Ok Ch1: 031V e Bit 02 () Bit 02
Voltage: 23.39 V Ch 2: 0.01V Bit 03 Bit 03
xap.h - Bit 04 () Bit 04
Bit 05 () Bit 05
I Bit 06 () Bit 06
I Bit 07 () Bit 07
I Bit 08 () Bit 08

LML L Compiler GEAR

wharning: Thiz computer program iz protected by copynght law and international treaties., Uiearedes
Unautharized reproduction or digtribution of this program, or ang portion of it, mag resulk in
zevere civil and criminal penalties, and will be prosecuted to the masimum extent poszible

under the law.
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el. m Control system Software -
1 cearines Example Frameworks Interfaces

STANDARD FRAMEWORKS SUPPORT

Every Component from the lowest layers support frameworks used in research
* Using TANGO — natural support for remote control
* In some cases using standard C++ API for local control when necessary

Supported frameworks
* MATLAB
* LabVIEW — LabVIEW - TANGO interface is an issue, automatic bridge is under
development

All components are supported
* Cameras
* Motion control
* Fieldbus
* ...and more
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ai Cooperation

beamlines

WE ARE OPEN FOR COOPERATION

* Sharing ready to use components, strategies, ideas etc.
* Co-development for higher efficiency
* HW and SW support

COME TO SEE!
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Na Slovance 2
182 21Prague 8
Czech Republic
beamlines

elicz@fzu.cz
www.eli-beams.eu

°® ’) ) Institute of Physics ASCR, v. v. i.
i

Fyzikalni Ustav

L
L]
project supported by: - iy
Akademie véd CR, v. v.i.

EUROPEAN REGIONAL DEVELOPMENT FUND
INVESTING IN YOUR FUTURE OP Research and
Development for Innovation
/1

2007-13
L]
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