cosylab s

Rok Sabjan, Cosylab

PCaPAC 2010, Saskatoon, Canada

iiiﬁﬂvé&f\s B ITer L



ITER: Lana Abadie, Franck Di Maio, Kirti Mahajan, Petri Makijarvi,
Denis Stepanov , Nadine Utzel, Anders Wallander

Cosylab: Matjaz Kobal, Csaba Gajo, Janez Golob, Takashi
Nakamoto, Klemen Strnisa, Anze Zagar, Klemen Zagar



Motivation
Explain Core System
Overview of Development Environment

Conclusions



Central Instrumentation and Control System

IN-FUND

Plant System Instrumentation and Control

IN-KIND

cosylabssm

SAFETY



cosylabssm

Human Machine Interface

CODAC CODAC Safety .
Terminal Terminal Desk
Central supervision, monitoring and data handling
CODAC Server CODAC Server CODAC Server
CODAC services % Applications % Directory Service %
(ZR) L . I
Rest of the world b
T _1) PON CODAC CIS CODAC €SS
[ I Interface Interface
| | |
ITER Subsystem
= Sl CODAC HPC Central Central
. Plasma Interlock Safety —
CODAC services Channel Access
and applications % Gateway % Control System System
[ I
SDN | | TON =4 =2
- CIM CSN
[
Plant System I1&C
TCN -i TCN
PON ‘
spl:t"e":n Slow Slow Fast Fast Interlock Safety
rlust Controller Controller Controller Controller Controller Controller
Signal Remote Signal Remote Signal Signal
Interface 10 Interface 10 Interface Interface
Actuators and Sensors —




Finite set of “Lego blocks”, which can be selected and

ine Interface

connected as required Safory |
LTI AT DUPUI VISTUTT, IIIUIIII.UIIII'H [=IRL* =1 t=] IIGIIIUIIIIH
CODAC Server CODAC Server CODAC Server
CODAC services % Applications % Directory Service %
(ZR) L . I
Rest of the world b
T _1) PON CODAC CIS CODAC €SS
[ I Interface Interface
| | |
ITER Subsystem
= Sl CODAC HPC Central Central
: Plasma Interlock Safety _
CODAC services Channel Access
and applications % Gateway % Control System System
— son ||t mPon
| ] CSN
[
Plant System I1&C
TCN -q TCN
PON ‘
spl:tlre‘:n Slow Slow Fast Fast Interlock Safety
:I‘-‘Ius t Controller Controller Controller Controller Controller Controller
Signal Remote Signal Remote Signal Signal
Interface 10 Interface 10 Interface Interface
Actuators and Sensors —




cosylabssm

Human Machine Interface

CODAC CODAC Safety .
Terminal Terminal Desk

Central supervision, monitoring and data handling

CODAC Server CODAC Server CODAC Server

CODAC services % Applications % Directory Service %

] L
Restofthe world ——(*= ’1) FON Plant System [1&C
| |
CODAC Server CODAC Server Is adeliverable by ITER member state.
Set of standard components selected from catalogue.
CODAC services Channel Access One and only one plant system host.
and applications % Gateway E% j
ﬂ
I
Pla m 1&C
TCN -i TCN
PON ‘
7/ sPI:t::“ Slow Slow Fast Fast Interlock Safety
rlust Controller Controller Controller Controller Controller Controller
Signal Remote Signal Signal
Interface 10 Interface Interface ’/

Actuators and Sensors




Time Communication Network (TCN)
Synchronous Data Network (SDN)
Audio/video Network (AVN)

Plant Operation Network (PON)

CODAC System /
Mini-CODAC

—/

CODAC Terminal

cosylabs=m

=

Central Interlock Network (CIN)

Central Interlock

System

Plant System 1&C

Plant Operation Network (PON) g7
Plant COTS
Fast Fast . Slow Slow Interlock
System Intelligent
Controller Controller ) Controller Controller Controller
Host Device
L 1
Signal Remote Remote Signal Signal
Interface /0 /O Interface Interface

Actuators and Sensors




Time Communication Network (TCN)
Synchronous Data Network (SDN)
Audio/video Network (AVN)

Plant Operation Network (PON)

CODAC System /
Mini-CODAC

—/

CODAC Terminal

cosylabssm

=

Central Interlock
System

Central Interlock Network (CIN)

Plant System 1&C

Plant Operation Network (PON) E

P! Fast Fast
System
Controller Controller
Host
Signal Remote
Interface /0

Slow Slow Interlock
Controller Controller Controller
L 1
Remote Signal Signal
/O Interface Interface

Actuators and Sensors




Supplied by IO

Time Communication Network (TCN)
Synchronous Data Network (SDN)
Audio/video Network (AVN)

Plant Operation Network (PON)

CODAC System /
Mini-CODAC

—/

CODAC Terminal

cosylabssm

=

Central Interlock
System

Central Interlock Network (CIN)

Plant System 1&C

Plant Operation Network (PON) E

P! Fast Fast
System
Controller Controller
Host
Signal Remote
Interface /0

Slow Slow Interlock
Controller Controller Controller
L 1
Remote Signal Signal
/O Interface Interface

Actuators and Sensors




Supplied by IO

Time Communication Network (TCN)
Synchronous Data Network (SDN)
Audio/video Network (AVN)

Plant Operation Network (PON)

CODAC System /
Mini-CODAC

—/

CODAC Terminal

cosylabem

=

Central Interlock
System

Central Interlock Network (CIN)

Plant System 1&C

Plant Operation Network (PON) E

P! Fast Fast
System
Controller Controller
Host
Signal Remote
Interface /0

Slow Slow Interlock
Controller Controller Controller
L 1
Remote Signal Signal
/O Interface Interface

Actuators and Sensors




Supplied by IO

CODAC Terminal
—]
Time Communication Network (TCN) COMD_ACC%VS'T(;“ / Centrsal Interlock
Synchronous Data Network (SDN) ni- T,
Audio/video Network (AVN) |
Plant Operation Network (PON) d Mini-CODAC: stand-alone
Plant System 1&C system before integration
Plant Operation Network (PON) E
Plant
Sysatgm Fast Fast Slow Slow Interlock
Host Controller Controller Controller Controller Controller
I
Signal Remote Remote Signal Signal
Interface I/O I/O Interface Interface

Actuators and Sensors




cosylabssm

Supplied by IO

CODAC Terminal

—]
Time Communication Network (TCN) COI\AI?ACC%VSL\%“ / Centrsal Interlock
Synchronous Data Network (SDN) ni- T,
Audio/video Network (AVN) |
Plant Operation Network (PON) d Mini-CODAC: stand-alone
Plant System I&C system before integration
Plant Operation Network (PON)
l e o
Linux,
EPICS
S;Isotuel;n Fast Fast Slow Slow Interlock
Host Controller Controller Controller Controller Controller
I
Signal Remote Remote Signal Signal
Interface I/O I/O Interface Interface

Actuators and Sensors




cosylabem

Supplied by IO

CODAC Terminal

Time Communication Network (TCN) COI\/ID'ACC?)ySL\e(;n == Centrsal Interlock
Synchronous Data Network (SDN) ni- T,
Audio/video Network (AVN) |
Plant Operation Network (PON) q Mini-CODAC: stand-alone
Plant System I&C system before integration
Plant Operation Network (PON)
l e o
Linux,
EPICS
S;Isotuel;n Fast Fast Slow Slow Interlock
Host Controller Controller Controller Controller Controller
I
Signal Remote Remote Signal Signal
Interface I/O I/O Interface Interface

Actuators and Sensors




cosylabem

Supplied by IO

CODAC Terminal

Time Communication Network (TCN) CODAC System /1] —— Central Interlock
Synchronous Data Network (SDN) HINECOIRC System
Audio/video Network (AVN) |
Plant Operation Network (PON) d Mini-CODAC: S_tand'al_one
Plant System I&C system before integration
Plant Operation Network (PON)
— " —_——
Linux, Linux, EPICS
EPICS ! j
S;Isotuel;n Fast Fast Slow Slow Interlock
Host Controller Controller Controller Controller Controller
I
Signal Remote Remote Signal Signal
Interface I/O I/O Interface Interface

Actuators and Sensors




cosylabem

Supplied by IO

Time Communication Network (TCN)
Synchronous Data Network (SDN)
Audio/video Network (AVN)

CODAC System /
Mini-CODAC

—/

CODAC Terminal

Central Interlock

Plant Operation Network (PON)

System

fan

Plant System 1&C

Plant Operation Network (PON)
' -

Linux, Linux, EPICS
EPICS ! i
rren Fast Fast
System
Controller Controller
Host
Signal Remote
Interface /0

Mini-CODAC: stand-alone
system before integration

SIMATIC S7 PLC

Slow Slow Interlock
Controller Controller Controller
L 1
Remote Signal Signal
/O Interface Interface

Actuators and Sensors




cosylabem

Supplied by IO
CODAC Terminal
Time Communication Network (TCN) CODAC System L — Central Interlock
Synchronous Data Network (SDN) HINECOIRC System
Audio/video Network (AVN) |
Plant Operation Network (PON) { Mini-CODAC: stand-alone

system before integration

Plant System 1&C

Plant Operation Network (PON)
Linux, Linux, EPICS SIMATIC S7 PLC
EPICS ! ! i i
S;Isotuel;n Fast Fast Slow Slow Interlock
Host Controller Controller Controller Controller Controller
| I
Signal Remote Remote Signal Signal
Interface /0 /O Interface Interface

Actuators and Sensors




cosylabem

Supplied by IO

CODAC Terminal

CODAC System /[] —— Central Interlock
Mini-CODAC System

Time Communication Network (TCN)
Synchronous Data Network (SDN)

Audio/video Network (AVN) |
Plant Operation Network (PON) ¢ Mini-CODAC: S_tand'al_one
Plant System 1&C system before integration
Plant Operation Network (PON)
Linux, Linux, EPICS SIMATIC S7 PLC
EPICS ! ! i i
U IRe b Fast Fast Slow Slow Interlock
SstOt:tm Controller Controller Controller Controller Controller
| I
Signal Remote Remote Signal Signal
Interface /0 /O Interface Interface

Actuators and Sensors
Complete software



cosylabem

Supplied by IO

CODAC Terminal

CODAC System /[] —— Central Interlock
Mini-CODAC System

Time Communication Network (TCN)
Synchronous Data Network (SDN)

Audio/video Network (AVN) |
Plant Operation Network (PON) ¢ Mini-CODAC: S_tand'al_one
Plant System 1&C system before integration
Plant Operation Network (PON)
Linux, Linux, EPICS SIMATIC S7 PLC
EPICS ! ! i i
U IRe b Fast Fast Slow Slow Interlock
SstOt:tm Controller Controller Controller Controller Controller
| I
Signal Remote Remote Signal Signal
Interface /0 /O Interface Interface

Actuators and Sensors

Complete software  Development tools and
standard components



cosylabem

Supplied by IO

CODAC Terminal

CODAC System /[] —— Central Interlock
Mini-CODAC System

Time Communication Network (TCN)
Synchronous Data Network (SDN)

Audio/video Network (AVN) |
Plant Operation Network (PON) ¢ Mini-CODAC: S_tand'al_one
Plant System 1&C system before integration
Plant Operation Network (PON)
Linux, Linux, EPICS SIMATIC S7 PLC
EPICS ! ! i i
U IRe b Fast Fast Slow Slow Interlock
Sstot:tm Controller Controller - Controller Controller Controller
| I
Signal Remote Remote Signal Signal
Interface /0 /O Interface Interface

Actuators and Sensors

Complete software  Development tools and Standard components for
standard components integration



|1&C development must follow standards (Plant Control Design

Handbook).
A long development period with many distributed partners.
Partners not familiar with ITER control system.

ITER procedures should be easy to adopt.
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Integration of PLCs

Version 1 EPICS distribution

2010/Q1 . i .
Preliminary | Self-description tools (preliminary)
Examples

Version 2 Extensions for fast controllers

2011/Q1 | (1st) Stable for | Introduction of new Mini-CODAC tools
developments | APIs frozen

Version 3 New Mini-CODAC tools (CSS)

2012/Q1 | (1%) Stable for | Robustness

tests




A common development environment.

Tools to enforce strict development procedures (SDD).
Based on EPICS and Red Hat Entrerprise Linux.

Automatic installation via RHN Satellite Server.

Two samples (PLC demo, lon Cyclotron Heating (ICH) demo)

Documentation, training and support.
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File organization.

Development tools.

Unit and integration testing.

Automatic system build and testing.
Packaging and distribution procedures.

Issue tracking.
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Functional units.

SVN

Prescribed directory

structure (Maven)

src/, doc/, target/

b-plant-systems/
m-51RS11/
m-alarmhandler/
m-archiveviewer/
m-artifactory/

m-asyn/

m-autosave/

m-caj/

m-casnooper/
m-channelarchiver/
m-codac/
m-codac-firefox-settings/
m-codac-sdd-editor/
m-codac-sdd-examples/
m-codac-sdd-translator/
m-edm/

m-epics/

m-epics-s/plctemplate/

== m-plc-sample
--E branches
--E tags
=G trunk

=G sre
=G main
BE epics

--B configure

--B etc

--Er iocBoot
=& plc-samplelpp
A& Db
B op
B alh
--[E? archiver
--[E? edm
-G misc
[H-l= src
----- Makefile 3337
~L@ Makefile 3336

== test
BE epics

----- %] pomxml 4340
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SDD editor

Self Description Data Editor v1.0.0

Plant System property configu rationMPIant system I&C configu rationHList of componentsMHelpﬂ

Plant system 1&C name : 4511RT

PBS-L1: |45-CODAC |2 PPPP (4 charac.)11rT |

Component types and their properties

¥ Name (PPPPPP-TTT):4511RT-TSTPPPP: |11RT "[TT:[TST hd
List of its properties

= New property
... |unsigned char . Deployment Unit:
- Name: |AlUs-|T-CRC | Description: Enable Archiving: |Yes | ~|+ (slow contraller | =] 2
Duplicate - . ) Archiving sampling mode: . i =
Archiving sampling frequency (msec): [Monimr (event.driven) ﬁ Is a signal: [true |~|%
Type: Category: I . =
(eirraers ﬁ [State Property = Storage Specifier: |[volatie | ~|%
Data e: High oper. : Low oper.: Arch. Dead band: o Precision:
s =] ] [ ]
HIHL HIGH: towle | rolo:fp ] SeHereue
= Hide
property
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Reduce QA effort.
Problems are easily spoted.
Should be part of every unit.

Automatic tests are part of the build process.
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codac-devi@localhost: ~/s-codac

File Edit

RT

Testing
Testing
Testing

Testing
Testing
Testing
Testing
Testing
Testing

Testing
Testing
Testing
Testing
Testing

Testing

Tabs
#® codac-dev..

View Terminal

# codac-dev..

m-extensionstop

m-alarmhandler

m-archiveviewer
Exit code: 1.
Examine test.log and m-archiveviewer/test.log file for details.

m- sequencer
m-asyn

m- autosave

m-caj

m- Casnooper
m-channelarchiver
Exit code: 1.

Help

# codac-dev... ¥ TUNEL

[FAILURE]

[FAILURE]

Examine test.log and m-channelarchiver/test.log file for details.

m-edm

m-jca

m- ms1

m-s7plc
m-visualdct
Exit code: 1.
Examine test.log and m-visualdct/test.log file for details.
m-wlresharkCa

[FAILURE]

[codac-dev@localhost s-codacls |

# golobj@co...
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codac-devi@localhost: ~/s-codac

File

RT

Edit

Tabs
#® codac-dev..

View Terminal

# codac-dev..

Help

# codac-dev... ¥ TUNEL

# golobj@co...

Testing
Testing
Testing

Testing
Testing
Testing
Testing
Testing
Testing

Testing
Testing
Testing
Testing
Testing

Testing

m-extensionstop
m-alarmhandler
m-archiveviewer
Exit code: 1.
Examine test
m- sequencer
m-asyn
m- autosave
m-caj
m- Casnooper
m- channelarch
Exit code: 1
Examine test
m- edm
m-jca
m- ms1
m-s7plc
m-visualdct
Exit code: 1.
Examine test.log and m-visualdct/test.log file for details.
m-wlresharkCa

[FAILURE]

[codac-dev@localhost m-epics]$ sh test.sh
Jhome/codac-dev/s-codac/m-epics/test.sh

Executing test_install_dir...
Executing test executables...

Executing test _create test app...
Executing test test app...

Tests failed: 0/4

[FAILURE]

[codac-dev@localhost s-codacls |
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Automatic build from sources in SVN.
Reduces build effort and removes human errors.

Easy to spot problems.
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EMABLE AUTO REFRESH

[#add description

& New Job
All | Branch rt53045_20091209 trunk +
& Manage Hudson
s w Job | Last Success Last Failure Last Duration
E Eecple -
_— ig- trunk-check-website-url M A M A MSA
== Build History
: Edit View 0 trunk-clean-mvn-repository 21 hr (#£15) M/ A 1.6 sec @
o L
Delete View o )
® 0 trunk-m-alarmhandler 44 min (£57) M/ 17 sec @
Q-% Project Relationship - :
8= Check File Fingerprint 0 trunk-m-archiveviewer 44 min (£214) NfA 19 sec @
l/l_ : I . im i
Build Queue .)J- trunk-m-artifactory NS A MNSA MNSA
Mo builds in the queue. — )
0 '::ij trunk-m-asyn 37 min (£57) 5 hr 14 min (£54) 1 min 5 sec @
Build Executor Status !
# Status = .
0 trunk-m-autozave 44 min (£48) N/ A 9 zec @
1 Idle !
0 @ trunk-m-caj 2 hr 40 min (£32) 7 hr 12 min (£23) 5.8 sec @
0 trunk-m-casnooper 43 min (£50) MR 8.3 sec @
0 trunk-m-channelarchiver 43 min (£84) 4 hr 58 min (£73) 2 min 5 sec @
0 trunk-m-edm 41 min (£63) 6 hr 0 min (£63) 3 min 53 zec @
0 CQ trunk-m-epics 47 min (£43) S hr 26 min (£44) 2 min 14 =ec @
0 trunk-m-extensionstop 44 min (£42) & hr 0 min {£37) 6.1 sec @
0 @ trunk-m-ich-core-demo 31 min (£58) 45 min (£55) 1 min 36 sec @
0 @ trunk-m-ica 29 min (£31) 7 hr 17 min (£28) 5.8 sec @
0 trunk-m-maven 44 min (£32) 9 days 23 hr (#11) 5.6 zec @
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All code packaged in RPMs.

RHN satellite is used for package distribution.
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ENENEN [CNAnge) PNOWISOESDASE | LOCUMENTATION USER: rhn-admin | ORGAMZATION: ITER Organization | Preferences | Sign
Out

q :;% RED HAT NETWORK SATELLITE [ Systems v| | | | Search |

Overview Systems Errata Channels Configuration Schedule Users Admin Help

Owverview 0 UVEI'V'iEW @

Your Account

¥Your Preferences :
e e
Locale Preferences

Subscription © Manage Entitlements and Subscriptions: QD n 1 Day(s)
A EITTELETE My Organization | RHN Satellite-wide
Organization Trusts D 2 week(s)
@ Register Systems
. ", ® Manage Activation Keys 0 fel 2 Week(s)
Overview Legend
® Manage Kickstarts View All Inactive Systems (3)

o [Rals . . .
B @ Manage Configuration Files
0 Critical ® Manage RHH Satellite Organizations

B\ Warning ® Configure RHN Satellite

o Unknoremn

a . Most Critical Systems

@ Kickstarting
Pending Actions

) raied Actions

psh2 299 - &7 F 25
unknown 299 @ 102 %1 72 7 25

unknown 299 @ 102 %1 72 7 25

@ compiees actions ws3 299 @ on @ ..
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Bugzilla - Enter Bug: CODAC Core Systems

Bugzilla is used to track bugs.

Bugs can be reported by all users.

Home | Mew | Search | [:] | Reports | Preferences | Administration | Help | Log out csaba.gajo@cosylab.com

Target Milestone:

Hide Advanced Fields
Product: CODAC Core Systems

Archiving service
Documentation
Examples

Mini CODAC
Red Hat Setup —
S7 EPICS Driver |+|

1.0al
1.0b1
1.0b2

R =

Component Description

Before reporting a bug, please read the bug writing guidelines, please look at the list of most frequently reported bugs, and please search for the

Reporter: csaba.gajo@cosylab.com

Bugs that occur during installation of CODAC systems

Severity:
Hardware
0s:

Priority:

¢ A

L3

(4]



All CODAC information found in one place.

CODAC and EPICS documentation.

Links to infrastructure.

ITER CODAC Development

CODAC IDM Home Page | CODAC Team Site | Contact Web Master

Documentation
Tutorials
Manuals
FAQ
Felease MNotes
Roadmap
Dependencies

Support
Femote Access
Report a Bug
Development Process
Infrastructure

Download

CODAC Development
Environment

Project Documentation

Project Information

CODAC Manuals

Bld- manuals apt 3801 2010-02-04 15:35-457 goloby $

Last Published: 2010-02-05 | Version: 1.0b2

;o;ylabﬂ

Document Status

Document

CODAC web page

CODAC Core Systems Overview

CODAC Installation Manual

CODAC Developer Manual

CODAC Saftware Development Environment
CODAC Development Environment Cverview Presentation
CODAC Versioning System

ITER Plugin For Maven

Self Description Editor Manual

Directory Structure of Software Repository
Installed System Directory Structure

|CH User Manual

|CH Developer Manual

PLC Sample Application Guide

CODAC Core Support And Development Process

Owner
kzagar
fdimaio
mkobal
mkobal
jkamenik
kzagar
azagar
cajo
dstepanoy
mkobal
mkobal
nutzel
nutzel
kmahajan

kzagar

Status

First proposal
Draft

Paesed review 1
Passed review 1
C5L review
Ready for review 1
C5L review

C5L review

Diraft

Ready for review 1
Ready for review 2
First proposal

First proposal

First proposal

CSL review

Mext action - CSL

Update

Make review

Make review

Review
Review
Review

Make review

Mext action - [TER
Make review

Finalize

Make review

Make review

Provide licensing policy

Make review

Finalize
Make review
Make review
Review
Review

Review

(]
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Integration of PLCs

Version 1 EPICS distribution

2010/Q1 . i .
Preliminary | Self-description tools (preliminary)
Examples

Version 2 Extensions for fast controllers

2011/Q1 | (1st) Stable for | Introduction of new Mini-CODAC tools
developments | APIs frozen

Version 3 New Mini-CODAC tools (CSS)

2012/Q1 | (1%) Stable for | Robustness

tests
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Standardization of EPICS development and deployment
Simplified installation for Red Hat systems (tarball, RPMs?).
Reduced learning curve (tools and documentation)

Current version (1) is preliminary: focus on development infrastructure
All cases are not yet covered.
Basic sample applications and preliminary SDD tools

Will be improved with newer versions
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http://www.iter.org/ ORG/TEAM/CHD/CID/CODAC/Pages/CoreSystem.aspx

Thank You for Your Attention
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