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Context

- Big fusion device :
- 1 million EPICS PV, i Neefq fo be
- Several thousands of EPICS IOC configured
- Many services (BEAST, BEAUTY, etc) i

- International collaboration _
- Pieces of the tokamak built by different entities
- Interfaces with CODAC Promote
- Standard and guidelines via PCDH CODAC

standards

- CODAC core software -
- Push the I&C designer/developer to follow our standards
- Ease the integration of all these pieces
- One key aspect is configuration management (via SDD toolkit)

Note : PCDH — Plant Control Design Handbook
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Configuration management : SDD toolkit

Static data

« Describe the configuration of plant system I&Cs (~
subsystem)
— Components and signals
— EPICS PVs (state, config and commands)
— Alarm tree and archived PVs, etc...

« Data is changed during maintenance phase not between
pulses

« Dynamic information is not stored in SDD
— Initial values

— Inclusion/exclusion of plant system 1&Cs
— Pulse definition

* Objective 1 : allow I&C designer to design its CODAC
Interface in term of EPICS PVs interfaces

* Objective 2: Generate as much as possible configuration files
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SDD model

Challenges
o « 3 EPICS PVs:

LR »  SAMPLE:PLC-AI: ->read
DTYP = "S7PLC" ” froma PLC (DTYP + INP
SCAN — /G 1o ORP fields, offset computation)

S « SAMPLE:CALC -> keep
calc : :

SAMPLE:CALC track that this PV requires
INPA = “SAMPLE:PLC-AI" SAMPLE PLC-AI
SanINsded « SAMPLE:FC-DO -> write

7 to a NI PXI 6259 board
b .
SAMPLEFC.DO (DTYP and OUT fields)
oo DOL field linked to
DTYP= “ni6259
OUT="#C255" SAMPLE:CALC
DOL="SAMPLE:CALC"
SCAN=Passive
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SDD offers different views of the plant
system 1&C

-

\_

hysical info:
List of components with
its signals
List of controllers with
/O modules + location
in cubicles/chassis

1&C PROJECT

( C

¢

\_

unctional info:

Control breakdown to
define |&C functions
EPICS PVs associated
with 1&C functions

\

onftrol info:

Combine functional and
functional views

Define deployment of PVs at
|IOC level (which controller)
Supported I/O modules are

in PCDH

\

J

/
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In v4, we will
add the
location view,
l.e. order by
cubcile,
chassis,etc
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Intfroduction

SDD minimizes development and
ensures consistency

All the
e EPICS files
valdatiors otabons, generoTed
Completeness autosave, fl|eS fO”OWS d
Naming convention IOC startup)

Alarm server .
@ i\ (BEAST) project
| _eontgties | structure
: SDD
[I&C Prolec’r} |:> [ Translator }

% Archive

server

(BEAUTY)

\i % config files
Color code:

standard 1&C

| SDD Toolkit ]

FIC HMI screens ( - )
Datablocks \ CODAC services J
(BOY) > ’

(57) | Conftrollers ]
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SDD model
Configuration files (plans for v4 and v5)

« Generate breakpoint tables (v4)

* Generate SNL codes for COS support (v4)

« Generate files for fast control — SDN (v5)

« Generate files for fast experimental archiving - DAN(v5)
* Improve BOY HMI templates (v4)

« Improve validations (v4, v5)

* Improve support for new EPICS device support
declaration (v4)
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Validation

» 3 levels of validation : objective minimize errors

— Level 1 : basic checks to make sure that your data is
consistent: e.g. we don’t allow saving a variable if name
already exists. Warnings are raised when there are invalid PVs
links

— Level 2: checks to ensure that we can generate configuration
files: e.g. If a variable has no record type, we complain

— Level 3: checks that you are complete and compliant with
ITER rules : e.g. naming convention
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SDD implementation : DATABASE CENTRIC

SDD editor
(eclipse RCP)

SDD translator
(eclipse RCP)

SDD parser
(eclipse RCP)

SDD model as Eclipse plugin

Sdd-sync (java app)

Sdd web app
(PrimeFaces /Tomcat)

SDD model (Hibernate +Spring)

-Data is stored in a relational DB (PostgreSQL)

SDD DB
(Postgresql)

5

-SDD model lib to interact with SDD DB (Hibernate and

Spring)

-SDD Editor and SDD web app to enter config data
-SDD translator to generate config files
-SDD parser to retfrofit data
-SDD sync to export/import [&C project into XML and
synchronize with PS Profile

~Excel import/export.for.mass.dgia.. ..




Workflow

CODAC fest dafa PS development
Drogress

10 Managemeant

(%)

Systems 1 SDD Toolkit |2 requirgmeants CODAC
o _ @__________anine_sdi_ﬂ_ﬂsigni
DA
Problem SDD initial data| (8 )SDD delivery
"ePort (7 ) ps settings | Mini-CODAC i |

3

PS Operator ) )
PS response SDD.DB 5DD Toolkit PS |&C Designer
Transfation to tool-
1&C variables specific data
6) [Piant Systom 1&C Development Enviranment PS 1&C
programming
rs & & & ~0-g
data 5) EFICS Embedded Devices PLC BS 18C Programmer
Programming Programming Programming 9
Control units'
programs + static
configuration

Signals
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SDD implementation

SDD editor

SDD Edite

1&C Navigator

s Na\rigamr‘ Ternplates‘ =8

&

~ . |&C Projects
v P di3va
< £ Plant Systems
~ ¥, 55-Diagnostics
- Components
<[] 55B3CO-DNU-4101
1l 55B3C0-DNU-4101:UQN-CCC
Cubices
+ |E5 Plant System I&Cs
= [ Di-3
- Varnables & Commands
& D1-13
~ ¢ D1-13-B2A0
B D1-13-82A0:AU1-PA1-RET-CPIR
Di-13-B2A0:AU1-PAI-REI-CRIS
1-13-B2A0:AU1-PAT-RET-HM1R

D1-13-B2A0:ALUT-PAT-RET-PCIR

D1-13-B2A0:AUT-PAT-RET-PRIR
a D1-13-B2A0:AU1-PAT-RP1-CE1R
D1-13-B2A0:AUT-PAT-RP1-HMIR
D1-13-B2A0:AU1-PAT-RO1-P51S
D1-13-B2A0:AX1-5G1-PR1-HMIR
¥8| D1-13-B2A0:AX1-5G1-PRT-WF1A
a D1-13-B2A0:DA1-DAT-CCI1-CPIR
D1-13-B2A0:DA1-DAT-CC1-HMIR
D1-13-B2A0:DA1-DAT-HM1-FVIR
D1-13-B2A0:DA1-DAT-HM1-5N1R
D1-13-B2A0:DA1-DAT-HM1-TETR
£ D1-13-B2A0:DAT-DAT-HM1-VOIR
a D1-3-B2A0:DA1-DAT-HM1VOZR
I BB D143-B2A0:DA1 —Dﬁ‘I—HM‘I—\l’IOlGR]
L >

W/ D1-13-B2A0:AUT-PAT-RET-HMIR £3

Variable Editor

Fields marked with * and enabled for editing are mandatory for generating configuration files.

This section contains details of Vanable

Function Name

I= Signal ?

Signal Name

Varnable Mame *

Description

Category

Storage Specifier

Static Value *

Deployment Target *

Is Intemal ?

Is Visible on HMI ?

Is Alarm Enabled ?

D1-13-B2A0

) Yes (@ No

D1-13-B2A0:AU1T-PAT-RET-HMIR

Read the Request Function health

state | 3

VOLATILE o

[ 5583A0-PCF-0001

<

) Yes @ No

@ Yes () No

@ Yes () No

(<]

anable Details | EPICS Details| BEAST Details
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SDD Editor (o

1&C Mavigator | T, Navigator Templates = B8 | ¥ D1-13-B2A0:AU1-PAT-RET-HMIR 53 !

EPICS Record Editor -

- |AC Projects ~||| Value should be specified for configuring a record fiel for autosave.
2 i Fields marked with * and enabled for editing are mandatory for generating configuration files.

A5

= P d1i3_v3
= [ Plant Systems
— ¥ 55-Diagnostics |
~ Cornp-onenbs
< [ 55B3C0-DNU-4101
1 55B3C0-DNU-4101:UQI1-CGC

Record Type

EPICS Record Type ai

L4

Cubicles
= |3 Plant System 14Cs
~ = D143 |
=4 Varables & Commands User-defined Record Fields
& D143 Fiekis which can be defined by User for the EPICS record

- @ D1-13-B2A0
D1-13-B2A0:AU1-PAT-RETICPIR
D1-13-B2A0:AU1-PAT-RET-CRI1S Field Name Valug Field Type Description Default Value Auto Saved

5" D143-B2A0:AU1-PAT-RET-HMIR DTYP DBF_DEVIGE Device Type NO
BB D1-13-B2A0:AU1-PAT-RET-PCIR INP DBF_INLINK Input Specification NO

D1-13-B2A0:AU1-PAT-RET-PRIR DESC DBF_STRING Descriptar NO

D1-13-B2A0:AU1-PAT-RP1-CS1R SCAN DBF_MENU Scan Mechanism NO

D1-13-B2A0:AU1-PAT-RP1-HMIR PINI DBF_MENU Process at ioclnit NO

D1-13-B2A0:AU1-PA1-RQI-PS1S HIH| DBF_DOUBLE Hihi Alarm Limit NO

D1-13-B2A0:AX1-8G1-PR1-HMIR HHSY DBF_MENU Hihi Severity NO

D1-13-B2A0:AX1-5G1-PR1-WF1A HIGH DBF_DOUBLE High Alamm Limit NO

D1-13-B2A0:DA1-DA1-CC1-CPIR HSY DBF_MENU High Severity NO

D1-13-B2A0:DA1-DAT-CC1-HMIR HOPR 100 DBF_DOUBLE High Operating Range NO

D1-13-B2A0:DA1-DAT-HMI-FV1R LOLO DBF_DOUBLE Lolo Alarm Limit NO

D1-13-B2A0:DA1-DA1-HM1-SN1R LLSV DBF_MENU Lolo Severity NO

D1-13-B2A0:DA1-DA1-HM1-TE1R LOW DBF_DOUBLE Law Alarm Limit NO

D1-13-B2A0:DA1-DAT-HMIVO1R LSV DBF_MENU Low Severity NO

D1-13-B2A0:DA1-DAT-HM1-VO2R LOPR 0 DBF DOUBLE Low Operatina Ranae NO L

n DH-3-B2A0DAT-DAT-HMIVOSR (X)Ll e ¥
. » anable Details | EPICS Details | BEAST

EPICS Collaboration meeting Fall 2012, SDD status and plans Page 12



SDD implementation

File Edit View History Bookmarks Tools

SDD web app

SDD Web Explorer - Mozilla Firefox (on sopra.codac.iter.org) =

Help

* I;'} .4 ?@ e ﬁ [‘-._|http:Hsopra.codac.iter.org:Bl}ﬂl}fsdd-webapp!pageﬁbs.face5?id:31&tagid:4&level:3

-

Google ]

[&iLes plus visités ¥ MHRed Hat MlRed Hat Magazine MMRed Hat Network MBIRed Hat Support

|‘.._ 5DD Web Explorer x | anomalies x [ﬂ trunk_m-sdd-translator-part... x &

the way to new energy

S00 web application :
DB schemawversion = 3.0.0, db api version =3.0.0

Perspectives Help

| Configuration View

Case sensitive : Start with :

Project:

W Config List- 10 projects found

i CwsCaseStudy

Physical
Functional
CWs

i PHTS

Control
- V1

-l V2

- V4
CWSTestDelete

DemoProject
FastControllerSample
FastControllerSample ToDelete

ICHSample

FFFEF

Show all projects Show last ten projects

Search

eneral information about FBS

FBES .CWS-PHTS-DLHT Level 3 Configuration project selected :CWSCaseStudy V0 Created at :23/0%2011 02:49:59 Update Date :23/0%2011 02.49:59

List of fbs

List of functional variables deployed on

76 functional variable(s) found. |

Functional Variable Name & Map to Physical Signal & Description Neighbours
© | CWSPHTSDLHTHFST High flow state achieved @
© | CWSPHTSDLHTVC2TCVZL 26PHDL-VC-0002: TCVZL-CCC valve command (7] O
- T Alarm attiil Archi

Category : config Storage specifier : PERSISTENT Data type : uint

Created at : 23092011 02:49:59 Updated at : 23/0%2011 02:49:.59 Is archiving Enabled : Is alarm Enabled :
© | CWSPHTSDLHT:STOPCOOL for cooling stop (7] O
© | CWSPHTSDLHTTISPTARGET DLHT loop temperature setpoint target 7] O
© | CWSPHTSDLHT:MF1-FSL1 26PHDL-MF-0001:FSL1-1CC LOLO flow (7] O
© | CWSPHTSDLHTMP1-PSH1 26PHOL-MP-0001:PSH1-ICC HIHI pressure (7] O
© | CWSPHTSDLHTVC14FWY1 26PHOLVC-0014:FYY1-CCC valve state (7] O
[+ ] CWS-PHTS-DLHT.PL1-SY1 26PHDL-PL-0001:5Y1-CCC speed measurement e O
©  CWSPHTSDLHT.TCONTROL initiate a temperature control state 7] O

EPICS Collaboration meeting Fall 2012, SDD status and plans

china eu india japan korea russia usa

Page 13



Some statistics

Help +
Configuration View - | GememlinfomationapoutieCproiect
Plant system: 26- Water tem Selected |&C project: CWSCas: W10 Created at: 09/03/2012 13:01:59 Updated at: 09003/2012 13:01:59

R o Y Cooling Sys projec eStudy: pda
p———— Plantsysteminformation
Name Number of elements
Project: Search
Control units 4
- L 1&C projects - 10 projects displayed /0 modules 2
. PLCSample Cubicles P
TEST-FC1
: Chassis 69
b4 CWSCaseStudy
b version0 Components =
i Version1 Signals i)
L Version3
b version4
b ersions
- | Version 10
~ | Physical view

& EPICS Collaboration meeting Fall 2012, SDD status and plans Page 14
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Create |&C Project

Export/Import your 1&C project

SDD Web Explorer -4 | PS Prefile Database & | Ir Export
1. Click on the 1&C project name,
version
el - 2. Click on Export to XML/Send to
Central (you need an IDM account)
Configuration View — | Generalinformation about I&C pre 3. Click on Download and specify where
Selected |&C project 4-1-P2-KO-01_° to save the file

All projects Last ten
Import

1. Click on the config list
2. Click on XML Import/Import (for

Case sensitive: [/ Startwith: [J7]

Project: . . Search

Send to central

* | 1&C projects - 10 projects displayed L7 alldate (Min) central database)
R e — 3. Upload your XML file
4. Click on the small arrow to start the
&” Validate (Full) IOading
Functional view Generate config files K ‘ PS Profile Database x | ':II}:'

"l

W Search variable view
Save as new project

b

Control view
i Console view Delete version
W 41-P2-KO-01 CCC

HE|p -

Welcome in 30D Web Explor
Configuration View . |

i Create project

All projects Last ten
D Import 3
Case sensitive: [ Startwith: [/ -
Project: . ' Search ‘ & XML Import

¥ 4 |&C projects - 10 projects displayed

- A1 MNa Ean Trno
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Better support for card configuration
Click on of the I/O module

——togethelpforboard

Record name: ai j continuous .
e config such as asyn
Category:  state -| Storage specifier: . WVOLATILE LI redsons

Predefined attributes: 3 board type(s) found.
Board type

Soft / Cther

Ml PXI-6259

© 0o

Ml PXI-6EE2
| 1

| 0 predefined EPICS attribute(s) used.

MName Valu

Mo records found.
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Get the list of asyn reasons supported by an

/O module

System g %
SDD Web Explorer - Mozilla Firefox (on trunk.codac.iter.org)
File Edit View History Bookmarks Tools Help
« v e ﬂ [ http://localhost:8080/sdd/page/alll oModule Ty pes.faces vl [-' ~ |0 ‘Q{l
[ Most Visitedv MlRed Hat Ml Customer Portal MDocumentation MBRed Hat Network
| SDD Web Explorer | ap v
1 = T ra
All projects Last ten | PO ==
Case sensitive: [ Start with: [/ Case sensitive : Start with : Name
Project: Search Case sensitive : Start with : Description
. . . Driver name (Exact match)
b |&C projects - 10 projects displayed
code (Exact match)
| EPICS templates = T |
List available templates
Search Clear
| Information View - |
| 3 V0 module type(s) found.
list L . -
= Name Description Driver name applicable to TTT
U Module Type list
EPICS record list o MI Ml M Series - High-Speed Multifunction DAQ (32 Analog Inputs, 48 Digital /0, 4 Analog Outputs); httpi/sine.ni.com/ds/app/doc/p 6258 FASTCONTROLLER 0B
— P¥I-6259 fid/ds-2 2/lanalen
[ ~] E,IS(I-SSZB Industrial Digital O - 24 Inputs, 24 Cutputs, Channel-Channel Isolated; hitp:/fsine.ni.com/ds/app/doc/plid/ds-148langfken asyn FASTCONTROLLER 106
| Application Project Structure - |
B || Interfaces | Asyn commands ‘
| Import/Export Excel templates - |
Components and Signals | |
Control units and 10 Modules Asynreason Description Record type DTYP
10 Modules
Signals read This command reads value from selected port. The address selects the port. longin asynint32
Functional Variables
write This command writes value of a record to selected port. The address selects the port. longout asynint32
resetWatchdog This command resets the watchdog timer. The address is not used. The value of a record is ignored. longout asynint32
[} E,IS(I-SSBZ GPS, IEEE 1588, IRIG-B Timing and Synchronization for PXI; hitp:ihwww.ni.com/pdf/products/usicat_pxi_6682. pdf asyn FASTCONTROLLER THI
| 1 | &
Done
@ 2 [abadiel@current: ~ftranslatortest/m-TEST... ][ B root@trunk: ~ ] w SDD Web Explorer - Mozilla Firefox (on u'u][ SDD Editor {on trunk.codac.iter.org)

&fstartl @' @ w > uS bugzilla - Mic. .. | [D My Documents | c Trois jeunes | % 1.4-Self_De... | % 50D Mew Fe... | % SDD-webap. .. | E devicesuppo... | Office Comm. .. | @ Documentl -, “m NX - abadie... | i EILS@% % @E@




Functional variable’s neighborhood
Click on one of the node to naviaate

Graphical representation of variable's neighborhood

Legend :
r==="
1 1 variable not deployed on the same controller |:| : variable deployed on the same controller . link from selected PV . link to selected PV
Lew-d o
WD _LINK e [N_LINK mm  OUT_LINK

Rendered link types :

FWD link M link OUT link Draw :'RF-Tcﬁz;Gca e ot

|RecordType: cale |
L= === = = = = -
I Formula; A=8||B=8||C=8||D=871:0 1 IRF-ICH2:fauItCnunter \\
|
| =cond - eale
INPD Runtime valus: DISCONNECTED | [Recerype: == 1
_i ST T IFormulz: 4=3(18=3 || C=3IID=571:0
< 1
L e e e e e m == o |
INPD Runtime value: DISCONNECTED |1 r = = = = = = = = -
p IRF-ICHE:nmInitialis«edl:nunter\
e
L e e e e == = - |RecordType: calc

NFF NMS IFarmuls: & =3(|8=3 || C=3)|0=37
MFP NMS 11:0
NFP NIMS INFS
Runtime value; DISCONNECTED
Fa

RF-ICHZ-R54.0F STATE L e e e e e e = = o

NPP NMS

N
I
I
I
1

/

RecordType: mbbi VAL

Runtime value: DISCONNECTED

MPRNMS( - -

-
INFD ITIF-IEHz:nntRead]rCDunter “

NPP NMS RecordType: calo |
IFarmula: & =1 1IB=1 [|[C=1]|D=17
1:0
INP& | RF-ICH2-R 54:0PCALCSTATE ! |
1
1
RecordType: calc IRuntime valee: DISCOMMECTED /
Fd
Formula: 2*A L e e - -

Get neighborhood view of one ..o
PV, hide/unhide link types
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Adding/removing |

| 5 functional variable(s) found.
Functional Variable Name
RF-ICH1-RS1:MSR1-POWERINJECTED
RF-ICH1-RSLCMBEI1-JT-CRC
RF-ICH1-RSL:HV11-LCUL1-JT-CRC

RF-ICH1-RS1AHF11-1Z-CRC

(- 202N 2N

RF-ICH1-RS1.AHF12-1Z-CRC

Description
testichl
testichl
testichl
testichl

testichl

G Addlink | g Remove link

Graphical representation of variable's neighborhood

Legend :

==

:. Jl variable not deployed on the same controller |:| cvariable deployed on the same controller . link from selected PV :link to selected PV
— FWD_LINK — N _LINK T OUT_LINK
Rendered link types :

FWD link IM link oUTlink .~ Draw

RF-ICH1-FS1:CME1-JT-CRC RF-ICHI-AS1:HV11-LC U JT-CR RF-ICH1-RS1:AHF11-JZ-CRC
RecordType Ao
cP
L= |

RF-ICH1-RS1:AHF12-JZ-CRC

FecordType:ao

EPICS Collaboration meeting Fall 2012, SDD status and plans
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Debugging view

.. SDD Web Explorer | =
L+ RE-ICHERSTHVILLUL-J T-LRE ESTICHL
i Demo
0 RF-ICH1-RSLAHF11-JZ-CRC testichl
W dsv-b2158
0 RF-ICH1-RSLAHF12-1Z-CRC testichl
b dsv-b2724
W Osu-b2B36 | El
b dsv-b29Ta
W ExvPartl Legend :
W ExIVPartl-Fjig r==-1 . . .
1 1 :wvariable not deployed on the same controller I:l variable deployed on the same controller :link from selected PV link to selected PV
L EXPORT_WITH_NC b=
— PWD_LINK — IN_LINK s OUT_LINK
. FC-SAMPLEL
Rendered link types :
T 4 |CHSampleTestWithTwolCs

¥ PWDlink [ INlink [# OUTlink . Draw
v [ Versionl

W Physical view

AF-EH1-RS1:CMB1-JT-CRC AF-IEHT-RS1:HVA1-LELH-JT-C AF-EH1-RS1:AHF12-JZ-CRC
T | Functional view
RecorciType:al RecorciType:al RecoroiType: a0
W CTRL FUNfime value : DISCONMECTED <Funﬂrmvsjus'nm > <Funﬂrmvsjus'nm >
-
i RF
<
i icH1
i RsL
.
i Rrsz cP
i RS3 — | —
L cP cP
i Rrs4
B 1cH2 RF-ICH1-RS1:AHF11-JZ-CRC

W Searchvariable view

W Contral view <

W Console view

Fe
Funlime value: 000

PLCSamplz

REPLICATE
test
testConfig

testexcel

TEST-FC

TreT rea

Get values of PVs while IOC
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Search variables

You can add

Selected |&C project: PLCSample:V0 Description: Created at: 3/05/2012 11:16:05 Updated at: 3U/05/2012 11:16:05

| Search

Criterion:

Click on a row to fetch variable data, then expand the row by clicking on the blue button on left side with an arrow.

32 functional variable(s) found.

- < El 2 B el

TEST-57-COMM:AIUZ2-JT-CRC

TEST-57-COMM

TEST-57-COMM:AIUE-IT-CRC

Name CBS name Map to Physical Signal e Record type o D
()] TEST-S7-COMM:AILE-JT-CRC TEST-S7-COMM ai 0 * V. ]
(] TEST-57-COMM:AIZZ-JT-CRC TEST-S7-COMM ai 0 F - |
) TEST-57-COMM:AIB-JT-CRC TEST-57-COMM ai Q@ +# 7 O
()] TEST-S7-COMM:AIF-JT-CRC TEST-S7-COMM ai @ * V. =1
(] TEST-S7-COMM:AIU16-JT-CRC TEST-57-COMM
o
o

or update
epICs
attributes by
filtering your
PVs : e.qQ.

Selected 1&C project: PLCSample: WD Description: Created at: 34052012 11:16:05 Updated at: 3L/052012 11:16:05

TEST-57-COMM

| Search

Criterion:

Field name

Click on a row to fetch wariable data, then expand the row by clicking on the blue button on left side with an arrow.

8 functional variable(s) found.

<[ - -

china eu india japan korea russia usa

EPICS

Name & CBS name Map to Physical Signal & Record type ] ﬁ
[»] TEST-57-COMM:CMD0 TEST-S7-COMM bo 0 f 2z |
(] TEST-S7-COMM:CMD0Och TEST-57-COMM calcout 0 @& " O
(] TEST-S7-COMM:CMD1 TEST-S7-COMM bo 0 #* Vi =]
()] TEST-S7-COMM:CMDI1ch TEST-S7-COMM calcout 0 F g 1-]
[»] TEST-57-COMM:CMD2 TEST-S7-COMM bo 0 f 2z |
(] TEST-57-COMM:CMDO2ch TEST-57-COMM calcout 0 @& " O
(] TEST-S7-COMM:CMD3 TEST-S7-COMM bo 0 #* Vi =]
()] TEST-S7-COMM:CMD3ch TEST-S7-COMM calcout 0 F g 1-]




List of template instances per template

Owner name: | search
Mame o Version
pshcos 1 Q | /2 » =2 | 3 i
mytemplate 3 Q Zz B & 23 i |

I <4 III Lo L

Add = Add (Db syntax)

Back to templates

Name: mytemplate Version: 3 Cwner: Description: Created at: 12/03/2012 13:43:19 Updated at: 12/03/2012 13:43:19

" -] - @)

I&C project name Ee] I&C project version
[-] | UserTemplateTest | 1
| Instance 2 deployed on PSH - |

Name Record type
TEST-TEMP-FO00:F1-51T1-FTE b
TEST-TEMP-FO00:F1-S1T1-FTEE bo
TEST-TEMP-FO00:F1-S1T1-FTEL bo
TEST-TEMP-FO00:F1-51T1-FTEM bi
TEST-TEMP-FO00:F1-S1T1-FTEN longout
TEST-TEMP-FO00:F1-S1T1-FTES longout
- <4 EI > L4

Fi Delete

EPICS o« [1] e w0 (2]

china eu india japan korea russia usa




temnl

Flant system |C: RF-ICH1

Selected |&C project: ICHSample TestWith Twol Cs: W'l
Included under CBS L1 (system): RF CBS L2 (system): RF-ICH1

Nort

Itfulfills the following CES L3 functions: RF-ICH1-RS3, RF-ICH1-R31, RF-ICH1-R54, RF-ICH1-RS2

5 control unit{s) found.

i) (] 1o o) (0]

Control unit Name Logical Name Description Type 3 10C host name List of fqns Get PLC config files Simple command
51CICM-PSH-1001 PSHO PSH 8n H
51CICM-PCF-1004 PCF3 PCF 8n H
51CICM-PCF-1003 PCF2 PCF B W O
51CICM-PCF-1002 PCF1 PCF 8 H
51CICM-PCF-1001 PCFO PCF &l O

|Instanciate usertemplate|

Plant system IC; TEST-FC1

Included under CBS L1 (system): TEST CBS L2 (system): TEST-FC1

Selected [&C project: TEST-FCL:V1

It fulfills the following CBS L3 functions: TEST-FC1-100

2 -

WO Module Mame | Location | Type ] Controller ] Index File demmtm | | Configure |
[DMODO ‘ | NI PXI-6259 | PCFO00 | 0 ‘ Idev/pxiE259.0 ‘ e | (+ ]
14 < [ i 20 j
Generate CSV Import CSV Log
12 module configuration
e
Template uses substitution file
SAMPLERATE (sampling rate in Hz) (1000000 || Range [1,1000000]
NUMSAMPLES (num of samples to read) 5000 || Range [1,32000]
NUMAICHANS (num of Al channels to be active) | |32 || Range[132]

PAdd  $@Cancel




Generate config files

SDD Translator generates all configuration files

|&C Navigator | &5 Navigator S =

2,

= 1= m-CWSCaseStudy
P G SymbolLibrary
¥ [=smc
¥ [ main
= (= beast

=0

S

5l CWS-PHTS-beast.xml
~ [ beauty

Alarm Configuration

y

El CWS-PHTS-beauty.xml
- = boy
=l CWS-PHTS-DLHT-HMI. opi

Archive Configuration

= CWS-PHTS-MainHMI. opi <
2] CWS-PHTS-SYSM-HMI.opi
¥ = epics
v (= CWS-PHTSApp
~ = Db
= Makefile

Generated HMI

= PLCO-CWS-PHTS-DLHT.cb <
~ [= PLCApp
~ [= src
= Makefile
~ [= iozBoot
P = ioccCWS-PHTS-PSHOCCRE

EPICS records

EPICS IOC files

«

~ = iocCWS-PHTS-PSHOPLC
=l PLCO-s7simplecommand. substitution
=l dbToload.cmd
= iocCWS-PHTS-PSHOPLC.req
\=| sddPreDriverConf.cmd
P = iccCWS-PHTS-PSHOSYSM
< = ple

P = 26PHDL-PLC-000D1 G

P = scripts
[ .project
5 sdd.xml
| | n

[3]

STEP-7 files

ollaboration meeting Fall 2012, SDD status and plans
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Development platform

 CSS EPICS SNL (State Notation Language) editor Is
used to develop SNL code

« Apache Maven (software project management) to build
|1&C project, to start, stop, run and package EPICS
application and ioc-screen to access IOCs console

« Step 7 platform is used to develop PLC applications

« Labview FPGA is used to program and generate FPGA
codes

« SDD parser (based on ANTLR) reads back the [&C
project and parses only information which go to SDD
DB (e.g. no parsing of FPGA code or S7 PLC
application)
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Development platform

$ mvn run

[WARNING] Only a single IOC can be started in non-daemon mode

= COS_actions_sim.stt &2 ‘

short RFSourceOPSTATE[9];

assign EFSourceCPSTATE to |
"ICTRL} :OPSTATE",
"{CTEL} : MSE1-CPSTATE",
"{CTEL} : AUX11-OFSTATE",
"{CTEL} : AUX12-OFSTATE",
"[CTRL} :HV11-OPSTATE",
"{CTEL} :FP511-CFSTATE",
"{CTEL} :P512-CFSTATE",
"[CTRL} -PS-1:0PSTATE",
"{CTEL}-F5-2:CPSTATE"

bi
meniter RFSourceCPSTATE;

short RFSourceCPREQ([4] ;
assign RFSourceCPREQ to |
"{CTEL} : TNCLUDE",
"{CTEL} : PULSEHMODE",
"{CTEL} : STMULATICH",
"{CTEL} : COMTEOLMODE "
bi

short FFSourceFault;

] program COS_actions_sim("CTEL=FF-ICHI1-ES1,

/* BEF Source Array of Common Operating State PV

/* BF Source Array of Binary Input Process Variables */

PSH=FF-ICH1")

Starting
Starting
Starting
Starting
Starting
Starting

- MEEI records */

I0C
I0C
I0C
I0C
I0C
I0C

pshl-plcl
mc

pshl
pcfl-sysm
pshl-sysm
pcfl

[

OK
OK
OK
OK
OK
OK

[ S R}

(use -Diocc=)!

S mvn status
Service "IOC
Service "IOC
Service "IOC
Service '"IOC
Service "IOC
Service "IOC

/* BF Source Array of Operation Request PV - BO records */

pshl-plcl' is running
mc' 1s running

pshl' is running
pcfl-sysm' is running
pshl-sysm' is running
pcfl' is running

Usage:

assign RFSourceFault te " {CTEL]:LCUl-ERE-CY-CRC"; & 17382.
meniter FEFSourceFault; 17204
/* BF Source Array of Binary Cutput Process Variables */ = 17118.
short RFSourceBO[15]; & 17021.
assign RFSourceBO teo | & 172493,
"{CTEL} :HFE11-CZ-CRC", * 16955 .

N |

T Problems 3

0 items

Description

Resource

Path Location Type

$ ioc-screen

ioc-scresn

ioc
ioc
ioc
ioc
ioc
ioc

<screen>

pcfl
pcfl-sysm
pshl

mc
pshl-sysm
pshl-plcl

Try running as root to access system TOCs

running as codac user!

The following IOC screens are available for current user (codac-dev):

EPICS Collaboration meeting Fall 2012, SDD status and plans
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Development platform

 Plans for v4 : a new editor

— We will add a new perspective (ECLIPSE RCP based) which
IS maven editor

— Wil be integrated with sdd-editor

— Main objective to develop code in the 1&C project and import
configuration files directly to BEAST/BEAUTY

— Way of people keen on GUIs to avoid using CLIs

— Will allow to execute mvn clean, compile, run, access an I0OC
console and execute db commands

— Next step (>4.0) is to allow remote run of IOCs (mainly for fast
controller as they have I/O modules)
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Maintenance

SDD DB migration

The SDD DB schema changes from time to time at the
development stage. We provide a migration application
to migrate existing data to the new schema.

SDD DB and SVN

A 1&C project consists of both configuration data stored in
the database and code (e.g. SNL, FPGA code) stored in
SVN. Tools based on Maven are provided to synchronize
the data between SDD DB and SVN on a project level.
These tools follow SVN concepts like import, check-out,
update.
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Conclusion

Good progress
SDD Toolkit is being used by external users.

SDD Design to be completed
— Support SDN and DAN (later for 5.0)
— Improve validation

Some improvements to be done on tools level
— More features
— Ensure scalability and modularity
— Provide utilities for integration (merging several I&C projects)
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BACKUP SLIDES
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Specification of NI PXI-6259

Al Channels

Channel : 32 Single-Ended Channels
/16 Differential Channels

Sample rate : 1.25Ms/s single channels
1Ms/s multi channels (all)

1 10 M Series
HH | [ Mekheckn DAQ Devce.

@0
v
i i

AO Channels
Channel : 4

Update rate . 1.25Ms/s per each channel

Digital 1/0
Bidirectional Channel : 48
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Example of EPICS Template

# Sequence configuration
#
record(longout, "${MC)-POS:PULSE_NUMBER") {
field(DESC, "Pulse Number")
field(DTYF, "Soft Channel")
field (OMSL, "supervisory™)
field(DOL, "13573")
field (PINI, "YES")
H

record(calc, "5(MC)-FOS:COUNTDOWH") |
field (DESC, "Pulse Countdown™)
field (SCAN, "1 second")
field(CALC, "(B=0 ? C : & + 1)")
field (INPA, "5 (MC)-POS:COUNTDOWN PP NMS")
field (INPE, "5 (MC)-POS:STARTINITSE(Q PP MMS")
field (INPC, "35(MC)-POS:PSTART PP NMS")
field(SDIS, "5 (MC)-BOS:enableCountdown™)
field(DISV, "O")

}

record{bo, "§(MC)-POS:enableCountdown™) |
field (DESC, "Enable countdown")
field (DTYF, "Soft Channel")
field (OMSL, "supervisory")
field(DOL, "O")
field (FINI, "YES")
field (ZNAM, "disabled")
field (ONAM, "enabled")
}

record(bo, "§(MC)-POS:STARTINITSEQ") |
field(DESC, "Start Pulse Initialisation Ewvent")
field (DTYP, "Soft Channel")
field (OMSL, "supervisory")
field(DOL, "O")
field (PINI, "YES")
field (ZNAM, "HO")
field (ONAM, "YES")
b

record{bi, "§(MC)-P0OS:PULSEFINISHED") {
field(DESC, "Pulse Finished Event")
field(DTYP, "Soft Channel")
field{INne, "1™}
field(PINI, "YES")
field{znaM, "HNO")
field(ONAM, "YES")
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