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~Jefferson Lab

2000 CEBAF ~B GeV heam delivered to experimental
halls, exceeding machine design by 50 percent.

2000 JLak received contractto engineer and assemble the
superconducting accelerator and to design and oversee
installation of the helium refrigeration plantforthe
apallation Meutron Source (SH5) at Oak Ridge Mational
Lakh.

2003 Groundbreaking data published on the shape of the
proton.

2004 DOE approved"mission heed"forJLab's 12 Gey
Lpgrade.

2005 JLab data revealed that the contribution of strange
guarksto proton propediesis small.

20045 Free-Electron Laser earned RE&ED 100 Award.

2006 Upgraded Free-Electron Laser surpassed 10k
designto achieve 14.2 kK in the infrared.

2007 Cryogenics GroupwinsprestigiouswWhite House
award for energy-saving advancements.

200812 Gey Upgrade Projectreceived Critical Decision-3
Approvalfromthe LS. Dept. of Energy.
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Experiment Control Domain

* Real world physical components constitute experiment

* Channelsare observablesthat describe physical
components

* Collective valuesof these observablesdefine the state
of component

* States and state transitions define component specific
behavior

* Rulesdescribe behaviors of the
component/componentsand are designed to achieve
control objectives of the experiment
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“Control System Cohteptualizétion

* Identity natural language terms that refer to concepts,
relations among them and their attributes

* Conceptsand their propertiesas a control system
modeling primitive

* An experiment knowledge-base consists of instances
of concepts and relationships between them
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'*#Rﬁélationships Between Concepts

* Taxonomicrelations are used to describe further
specializationof a concept.

e Component isSupervisor

¢ Process isInitiator

* Associativerelations relate concept across the
language structure.

e Component hasState

e State achievedThrough
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'L/é{héua ge Basic Con cepts_
- 1

¢ 1
Process
Panel
) Package
Widget
Channel
Script

= Rule
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‘Language Model and Syntax

* Languageis using RDF as a meta-data modeling
specification
* Triplet structure of the language statement
e Subject — Predicate — Object

e Concept — Property — Concept

Control hasComponent HlV Mainfirame.
HVMainframe hiasState HV ' Statel.

HV ' Statel aclievedThrougi HVProcessl.
HV Processl seinds Packagel
Packagel hasChanmel Channell
Channell hasSetlalie

HVMainfiame providesService Servicel
Servicel hasCode
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- State Machine Description

Language

* Terminal node of hasCode action concept is used to
describe finite state machine algorithms

* C++/Java like syntax

* && and || logical operators

¢ Casesensitive

if elseif else ‘ do while

| | |

in_ state  not in state  move to e false |
grounp Sup ervisor all | sleep

[

If {(EB1 in_state EBStatel) &&

( HYMainFrame not_in_state HVStatel ) ) {
EB1 move_to EB5tate2;
do externalProcessl;

elseif (HVMainFrame in_state HVStatel }{

——

move_to HVS5tate2;
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Sum mary

* Ontologylanguage for describing complex,
hierarchical control systems, control logic and finite
state machines has been developed

* Language provides following advantages:

* Increased descriptive power

e Heterogeneous system component description and
Integration

e Graphical interface eliminates direct, programmatic
description
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Cool example coded inXML

<rdf:Descriptionrdf about="http://COOLHOME /Ebs/ebl#EBI"=

<cool: rasIpe=dpsh=/cool:hasIpc=

<cool:representsCodal Client-true=/cool:representsCodalClient-

<cool:rasType=EB</cool:hasType=

<cool:hasName=EB1</cool:hasNane=

<cool:rasCode={ CODA }{ CODA }=/cool: lmsCode=

*:33Cﬂ{}l'fltl,$'Pﬂbﬂﬂ -33</cool:hasPriority=

<cool: hasReportingInterval-3</cool.setsReportinglnterval-

<cool:irasStaterdf:resour ce="http://{COOLHOME/State/TStateZ T State1 "~

“/rdt:Description=



