Remote Operations

of an Accelerator
Using the Grid

Milan Prica
ELETTRA Sincrotrone Trieste



GRIDCC Project: www.gridcc.org

Grid Enabled Remote Instrumentation with Distributed Control and Computation

The goal of the GRIDCC project was to build a widely distributed system that
is able to remotely control and monitor complex instrumentation

Partners:
= INFN — Instituto Nazionale di Fisica Nucleare (Italy)
= |ASA — Institute of Accelerating Systems and Applications (Greece)
= Brunel University (UK)
= CNIT — Consorzio Interuniversitario per Tekecomunicazioni (ltaly)
= ELETTRA Sincrotrone Trieste (ltaly)
= |BM — Haifa Research Labs (Israel)
= |Imperial College of Science, Technobgy and Medicine (UK)
= |stituto di Metodologie per I'Analisi Ambientale, CNR (ltaly)
= University of Udine, HCI Lab (ltaly)
= GRNET Greek Research and Technology Network (Greece)
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Virtual Control Room

= The VCR provides a web-based collaborative
environment where users:

Meet and collaborate by means of groupware tools
(e.g. chat, shared calendar, logbook, video conference
tools)

Browse resources such as people, instruments and
other Grid resources (e.g. computing and storage
ones)

Transparently operate with remote Grid / non Grid
resources, including the GRIDCC instruments and
services

#l Milan Prica Remote Operation using the Grid - ICALEPCS, Oct. 17, 2007



* Instrument Element describes a set of services that provide the needed
interface and implementation that enables the remote control and monitoring
of physical instruments.

* Instrument Managers are the parts of the instrument element that perform
the actual communication with the instruments. (Protocol Adapters.)
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o
Remote Operations

= Remote operations of an accelerator involve:

maintenance and troubleshooting of the accelerator
repair of delicate equipment

understanding and pushing performance limitations
performing commissioning and set ups

routine operations

= Grid technologies enable integration with computing
farms where complex machine physics models can
run.
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= All the High Level Software (HLS) of ELETTRA is
suitable to be implemented using the GRIDCC
testbed.

= Elettra HLS for Remote Operations consists of
= workflows like OneBM & OrbitFB

= a set of data files describing the accelerator from the
machine physics point of view, parameters and calibration
files

Grid Enabled Remote Instrumentation with
.4, Distributed Control and Computation

= utility functions to access the control system and the machine
simulator
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Orbit distortion occurs...

= The Problem Solver rises an alarm, visualized by the VCR Notifier
» The operator sees the alarm and acknowledges it in the Alarm Viewer

* The operator seeks expert advice
= Starts a Skype session with an expert selected from the People Browser
= Verifies the distortion with the Position Moniotors
= Launches the OrbitFB workflow and monitors its progress
= (IE, CE, SE, ¢lite security)
= Checks the orbit after the correction in the Instrument workspace
= The Operator returns to the Alarm Viewer
= Verifies that the alarm has been turned off.
= Deletes the entries from the alarms table with the ACK button
= Registers the distortion and its correction events in the Logbook

Grid Enabled Remote Instrumentation with
J, Distributed Control and Computation
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VCR Snapshots —

Alarm ON

Welcome Close Al
£ Oct 17, 2007 2:52:33 PM CEST from
et —nn— ¥ el
; Eﬂ@%ﬂm'ﬂh‘:g{#ﬂ Home | MobileVCR ControlRoom  Workflows — Grid-resources [plumcake.grid.elettra.trieste.t]:
S  Personal Workspace _Setiings _Credentials .. [ PositionMonitors ] - On: Medium
-gg Message Viewer =C & _ orbit distortion registered.

- ¥
jEiS ::::::“:,- — “ October 2007 »
03 Timetable:
EQ Levet AL |v Su Mo Tu We Th Fr Sa
g g IE i | | M 1 2 3 a4 5 s (2007-10-17)
go Dmrlnllnmll | | 7 8 9 10 11 12 13
—T | Filter Clear filter
14 15 16 (17|18 19 20 .
2 % Lzl l | Adarrm's description El Time Carmrnand EOth F”Va[e and
o) ALk, 21 22 23 24 25 26 27 Workspace Events
- g_g 28 29 30 31
1 g Private Event{s)
T Workspace Event(s)
(] s
o9 From 00:00No appeintments
g% | To24:00 [add]
wLo
| =
-g‘u‘) logbook Oo®
| il
U]m)]
f I" Title Category | Author Location Keyword Last Post
8 ,i_.;-,' Orbit distortion ) Sincrotrone Oct 11, 2007
— . Warning Idelcano _ Accelerator
oZ registered Trieste 7:14:15 PM
N m ; Sincrotrone Aug 1, 2007
correitaorbitaHe V  Fatal demo i Accelerator
Trieste 4:57:20 PM
e - , Sincrotrone . Aug 1, 2007
¥ ¥x
: x
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| VCR Snapshots — Orbit distorted
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Information Socie

----- sadgw InLinfn.it:5353/rcms/ “ No Transition Selected ”

----- gladgw.Inlinfn.it:2010/rcms/

- gladgw.InLinfn.it:8110/rcms/ COMMANDS

Commands List: Arguments:|
| Choose Comm... 7|

Tunnel Resources

L
=
=
C
1=
'Es'-; ----- % http://plumcake.grid.elettra.trieste.it:8088/rcms/ No Command Selected
'
C-E 43 VNC Instrument control panel example
Q3 MONITORING
= E— ? People Browser 206 ‘ 5 HM HM H o HU tH 5 ‘
= . . b
S0 Select: All, None, On-line, Off-line ame injMax alue nt P
(&) Horbit - -- 0.0,046092,0.28217,0.7 -  Set... |
(e} izati
Eo ’ga”';i‘:'l"c ] Vorbit -~ 0.0,0.0416,0.05083,1.38 —  Set...
w C ..... E a
num_bpm - - 96 -- Set...
'E;E -] Augusto Senerchia P —l
Eg - Roberto Ranon Add Time chart, Add Bar chart, Add Scatter plot
o g 0] Luca De Marco T
-80 _____ = ELETTRA Sho:v,inde Farameter -
38 -] Roberto Pugliese 1: S
g.g D Milan Prica ) - _..||||I_.|.|IIIII_-||.IIIII|III.II-|II- T T
'g-luﬂ’ .. Laura del Cano o i
=, _ Warning
(D Communlcale j ShOW USEI’ Detalls | -5 o 5 10 15 20 25 30 35 40l'::rbi150 55 &0 (] 70 75 BO B5 a0 85 100
i | Bl
ShowfHide Parameter -
f: Warning
10
; - |I|.I|II||II-lI|.IIIIIII-.III--.“I_II.. B S
s g |||'| ™
-10
-15 .
. Warning
-5 1] 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 BS a0 95 100
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Refresh lisi
Select a Workliow:

-II'U'.I.I.IBI.E WORKFLOWS '7

Full_FeedbackCarrectian

Full_CneBumoaMachine
dema
hella

Submit I

Full_FeedbackCorrection_withCREAR
Full_FeedbackC arrection_withiwki Prc

B

e Fas ama (o | oemaemmes  |[opemsce]
l_ 1 Full_One8utonbachine -wims-withB PR xml submited konOct 15 161235 GEST 2007 Monilor I
r 2 Full_PesdbackCormrection-wims-withBP A omil submitted Wed Oct 17 14:08:50 CEST 2007  Moniior I
I- 3  Full_FesdbackCorreclion-whms-withBPR . xmil submitted Wed Oct 17 14:48:15 CEST 2007  Moniior I
r s Full_FeadbackCarmclion-whmg-withBPR oml submimed Wed Oet 17 14:54:27 CEST 2007  Monitor
r 5 Full_FesdbackCormaction-wime-withBPR oml submited Wed Oot 17 14:57:11 CEST 2007  Monilor
[+ & Full_FeedbackCormection_wshCREAM-wims-withBPA oml submified Wed Cot 17 15:07:30 CEST 2007 Monitor I

Refresh List | Cancel Jabs | Updare |obs I

BFEL Dasignar Subenisseon Do uimsnt | Dnplioy misail D s ripuos | WSDL Catmlog [+ T8 ‘Wigaflow Monirng

-

— Saarted bas Unksows Stares
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----- sadgw.Inl.infn.it:5353/rcms/
----- gladgw.Inlinfn.it:2010/rcms/
- @ gladgw.InlLinfn.it:81 10/rcms/

VCR Snapshots — Orbit corrected

Tunnel Resources

? People Browser
Select: All, None, On-line, Off-line

=0 E

Organization
----- EIHCI Lab

----- B ELETTRA

----- 1 Roberto Pugliese

----- 1 Milan Prica

Communicate... ~|  Show User Details |
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Close All

Oct 17, 2007 5:23:23 PM CEST from
[plumcake.grid.elettra.trieste.it]:
. [ PositionMonitors ] - Off: Medium

COMMANDS

Commands List:
| Choose Comm... 7|

Argumeni

No Commsz| orbit distortion registered.
MONITORING
‘ Name HMinHMaxH Value HUnitH Op. ‘

Horbit - - -0.4089175983078594,0 -- Set... |
Vorbit -- - 0.3520213566671733,-0 -- Set...
num_bpm - - 96 Set... |

Add Time chart, Add Bar chart, Add Scatter plot
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15
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VCR Snapshots — Alarm OFF

Welcome Close Al
= ol Oct 17, 2007 2:54:29 PM CEST from
2 Eﬂ@%@ﬂim nwﬁ,#ﬂ Home | MobieVCR ControlRoom  Workflows — Grid-resources [plumcake.grid.elettra.trieste.it]:
= | Personal Workspace Settings Credentials .. [ PositionMonitors ] - Off: Medium
‘gg Message Viewer = O & _ orbit distortion registered.
c3 [(Aturms | evems | «  October2007  »
o= e F  Timetable:
EE— Levet [aL |+ Su Mo Tu We Th Fr Sa .
=
=0 IE i: | [ i 12 3 4 5 6 {2007—1 0-1 ?}
go Deseription: | 7 8 9 10 11 12 13
—T | Fitter | Clear filter |
= ' 14 15 16 18 19 20 -
2 m Lzl l ! Adarrm's diescription El Time Cormmand @ EOth anate and
EB Ak, 21 22 23 24 25 26 27 Workspace Events
Ak,
0= 28 29 30 31
o4 g Private Event{s)
80 Workspace Event(s)
38 EFFO"” 00:00 No appointments
2 L dg) =000 |
| =
EE logbook O0E
O]m}
Title Category | Author Location Keyword Last Post
Orbit distortion ) Sincrotrana Oct 11, 2007
; — Warning  Idelcano _ Accelerator
registered Trieste 7:14:15 PM
i Sincrotrone Aug 1, 2007
correttaorbitaHe V  Fatal demo X Accelerator
Trieste 4:57:20 PM
e - Sincrotrone . Aug 1, 2007
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Event handling with the Problem Solver

JESS

Instrument events

Manager logic
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VCR CoGRIDCC

Alternative approach: Integrated scripting environment offers
a simple tool for building workflows

JYTHON

Script
Engine
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VCR Script Manager — OneBM workflow

= Vitual h
@_Q{ﬁk@h‘ol Ranm'@] Home mceinstruments ContredRoom | Workflows | Grig-resources

th

; | Workflow Manager  Workfiow Submission  Script Manager |
c T Script Mana
‘=0 " AVAILABLE SCRIPFTS — ~ [ SCRIPT EDITOR | =
" —
L= Retresh list, New Seript, Seript Name.:
%-5 UploadDownioad Scripts }onehuttonmachin&.py
£EQ Select a Seript Script Body:
SE enebuttonmachine.py O # Inport resources =4
= o outputScript.txt from org.grideo.moe.mosinstrumants.servicas.is import InetrumencElement, InstrumsncE]lementFactory
‘Eo error‘Stript.t:t from org.gridoc.mce.mosinstrusents . pervices.is import =
c from java.utill import *
o ¥ Get a rescurce
(03] (= rasource = Rescurceltem{*hctp://plumcake.grid.aletrra.trieste.ic:8088 /roma/earvices/1E8arvice®, Reasourca.lE, %, WRasourca
-+ (0 pescription®, Rescurce.RONE}
o # Connect to an Inetrument Elemant and opan a seaslon -
—
E (@] instrumentElement = InstrumentElementFactory.getInstance{rescurce)
) | print inetrumantE]lement
m : pesnion = instrumentElement.ocpenfession{*demo®)
(o] % GCat an InNECrumant Mansgar
-c,o if instrumentElemsnt is not Nooe:
®
—'U inptrumentElenent .getIM{*http:/ localhost 1 B0BB furnirema - Emi ful lpath=/remp /Elettra/Accelerator, group=Elet tra, owner=reme®] is
L m not Hone:
m‘s instrumentManager =
c inetrumentElemant .geciM{*hetp: //localhost s BOBE /urn;: rema - fm: fullpath=/roema /Elertra/Accalerator, group=ElaL Lra  OWNEr=CCmE" )
|.|.|_-Q_ print instrument®anager.getDescription()
o ‘-Il el for emd in instrumencHManager.getCommands i) :
-—m 2 if cod.getSame()] == vBtopMachine®: 75
N Edit |_Delete | =
O]a] = : _save | Run |
Seripl Outpul
lorg.gridoo.moca.moalnstruments .. aervices. e InstrumentElamanc I tam@l 12 fad
rurrant value is 50.0 mA
current value is 100.0 ma
= ant value is 130.0 mA
current value is 200.0 =&
pMachina Btatus
current value is 200.0 =A
lifecima value 1 ES400.0 h
InefuttonMachine Script Done
Clear
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_ﬁ Remote Desktop (tunneling)

VNC http 7
client client client

Laboratory
Network
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Disconnect | Options | Cliphoard | Record | Send Ctrl-Alt-Del | Refresh |

YHC conlfiyg

BUE
Informatio

[#] AtkPanel : elettraforbitfl

File Yiew Preferences Help

B naca |inject current |~

) ) nada
_ﬁ f’,_ The device is in QM state.

| ¥

1]

'r.l.\' n I
current 136,028 m&

[gridccl

Mum_bpm | 396.00 Mo unit

Mum_correctors 82,00 Me unit

Input/S 0

El El El E

Lifetime |E&400, 00 Mo unit
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Help Apply Cancel Close
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- Conclusions
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= GRIDCC testbed pilot application

= The demo shows the capabilities of the GRIDCC middleware in
accessing and controlling of distributed instrumentation in a large
experimental physics facility.

= Grid technologies can be used to integrate operations with
computing farms where complex machine physics models can run.
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= The VCR provides a set of tools that allows for collaborative efforts in
coping both with everyday tasks and exceptional events.

= Shows the use of VCR, IE, WIMS, PS, AS, VOMS (+ CE, SE)
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Thank you kindly for your attention!
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Questions?
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