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Overview

« Introduce NSTX

« Introduce EPICS & MDSplus

¢« The Event-Summation System
« Side Benefits (EPICS Pages)
« Future Plans
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NSTX

« Spherical tokamak with
high 3 (plasma
pressure/magnetic
field pressure)

« Began in 1999

« $35M/yr budget

« >200 people from 53
Institutions
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EPICS-MDSplus Similarities

« Data acquisition and
monitoring systems

« Used by >30 Experiments
World-wide

« Open Source
« Client-server model

« Quick on-line response to
guestions
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Engineering
Operations

Physics
Opgrations
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EPICS and MDSplus on NSTX
Enginesring RIVSIES

Unix & VMS

_ _ nalysis
Workstations Workstations
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Why an
Event-Summation System?

« Some software needs to walit for
more than one data set.

« Some software will want to run if
either of several events occur.

« We want to communicate MDSplus
events to EPICS.

« WWe want convenient logging and
alarming of MDSplus events.
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Event-Summation System
Features

« Declares composite MDSplus events based on
logical AND and OR operations.

« Can manage thousands of events.

« Architecture supports multiple instances, so it
can be distributed.

« Written in IDL, so will run on popular operating
systems.

« Provides a communications interface with
EPICS.
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Event-Summation Data Flow

AandB =Test_ a & Test b

CorD/EPICS =Test_c | Test_d

Init File EVS.QCS

Event ‘Test_a’ for 123456
MDSplus

Event ‘Test_b’ for 123456 Event
Server

ev2files.pro
Test _a.123456
Test_b.123456

MonEvents.pro

123456
123456

Test_a
Test b
Test_c
Test_d
CorD

AandB

sumEvents.pro

11:29:01 ev2files wrote EventShots/Test _a.123456
11:29:02 sumEvents saw event Test_a for shot 123456
11:29:13 ev2files wrote EventShots/Test b.123456
11:29:13 sumEvents saw event Test_b for shot 123456
11:29:13 sumEvents declaring event AandB for shot 123456

Log File log/idlIQCSserver.log
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The EPICS display page for three MDSplus events from
the Event Summation System.

05/23/07 10:39:31 QCS/EPICS Events Monitoring Shot Time 283

124288 05/23/07 10:38:16

1035 05/23/07 10:35:01
124288 05/23/07 10:38:16

red values indicate an alarm condition.
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2 Alarm Handler: OPS

File Action Yiew

An EPICS alarm handler display.
The indicates an alarm condition for the QCS_Test Event. A separate window
provides alarm response ‘Guidance’ for the operator. e-mails are sent.

Setup Help

- _|

| ck_evtMon_CALC| <
| ] acs_TESTevent | G| <

L
CAMAC| » <

EPICS 1

- | 10C_Status| <

| EPTST Echo event| G <

&.{3 QCS_TEST event Guidance

EPICS haz not received the OCS_TEST (MISPlus) ewvent, which normally comes every 5 minutes,
Check OCS (nstxops), MDSplus event serwer, EPICS IOC ‘nstxiocl', EPICS gateway 'epicsgatedl'. the network,

o

- |

- |
- |

CLOCK

- | [l [Event_Mgr <---—> (0,0.1,0,2)

Data_Acquisition| <
PC Systems| <

Execution Status: Local Active

Mazk <CDATL>:
Group Alarm Counts:
Channel Alarm Data:

Filenames

<Cancel ,Dizable, nofck ,noackT , nolog:
(ERROR, INYALID, HAJOR . MINOR, NOALARK )
{Statuz,Severityr . {Unack Severity>

CiHSTHwepicshalh_files/chAlarm,alhConfig

d SilencelneHour

d SilenceCurrent

Silence Forever:

Beep Severity: HINOR



Future Plans

« Develop more EPICS intelligent alarm
pages
« Enhance the high-event-rate reliability

« To make generally available, we will
consider removing the dependency on
IDL

*« Incorporate into MDSplus distribution?

June 5, 2007 Bill Davis, PPPL
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Summary

« The Event Summation System for
MDSplus can declare composite events
using logical AND and OR operations.

« |t can also relay events to EPICS, so Its
extensive tool suite can be used.

« We now can develop more automatic
responses to “alarming” conditions.

June 5, 2007 Bill Davis, PPPL
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PHYSILS LABORATORY

(It would be interesting to see if another site could use this system easily,
Any volunteers?)

Questions?
Bill Davis, bdavis@pppl.gov

thanks to co-authors:
Dana Mastrovito?

Phyllis Roney?
Paul Sichta?

aPrinceton Plasma Physics Laboratory, P.O. Box 451, Princeton, NJ, 08543, USA

Supported by DOE Contract DE-AC02-76CH03073 (4,

R
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EPICS and MDSplus
Comparison on NSTX

EPICS \YIDRYI I
(Engineering) (Physics)
Digital Points 2500 730
Analog Channels 700 2000
GB Archived/day 0.2 40
Displays 250 2000
Users during run 15 25
Subsytems 19 57

June 5, 2007
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Event System Performance

# Events % Events
handled/sec missed
Just MDSplus 705 0.00
NSTX requirement 1 0.00
Event Summation 5 0.00
Event Summation 10 0.02
Event Summation 100 0.37
Event Summation 1000 1.50

June 5, 2007
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