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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 β (plasma 
pressure/magnetic 
field pressure)
Began in 1999
$35M/yr budget
>200 people from 53 
institutions
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NSTX
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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 
questions
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Physics
Operations

Engineering 
Operations
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Why an 
Event-Summation System?

Some software needs to wait 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.
We 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

ev2files.pro sumEvents.pro

X
Test_a
Test_b
Test_c
Test_d
CorD
AandB

123456
123456

0
0
0

123456

AandB = Test_a & Test_b
CorD/EPICS = Test_c | Test_d

…

Init File EVS.QCS

Log File log/idlQCSserver.log

X

X

MonEvents.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

Test_a.123456
Test_b.123456

Event ‘Test_a’ for 123456

Event ‘Test_b’ for 123456
MDSplus

Event
Server

EPICS
Displays

Alarm
Handlers

Trending
Plots

EPICS
Events

EPICS 
Distributed
Database
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The EPICS display page for three MDSplus events from 
the Event Summation System.

red values indicate an alarm condition.
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An EPICS alarm handler display.
The red indicates an alarm condition for the QCS_Test Event.  A separate window 
provides alarm response ‘Guidance’ for the operator. e-mails are sent.
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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?
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Summary
The Event Summation System for 
MDSplus can declare composite events 
using logical AND and OR operations. 
It can also relay events to EPICS, so its 
extensive tool suite can be used.
We now can develop more automatic 
responses to “alarming” conditions.
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Questions?
Bill Davis, bdavis@pppl.gov

thanks to co-authors:
Dana Mastrovitoa

Phyllis Roneya

Paul Sichtaa

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

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

Supported by DOE Contract DE-AC02-76CH03073 
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Contrasts
EPICS MDSplus

Interactive & Realtime Control
Control Settings in 

Hierarchical Data Structure

Continuous Monitoring
Shot-based data acquisition 

emphasis

Hierarchical Alarming
Events declared upon 

success

Event-triggered data acquisition 
Clock-triggered data 

acquisition
Mainly used in High-energy 

physics, telescopes, etc.
Popular in fusion energy 

research
Rich tool set for creating display 

pages
Scripting language works 

throughout
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EPICS and MDSplus
Comparison on NSTX

EPICS
(Engineering)

MDSplus 
(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
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Event System Performance
# Events 

handled/sec
% Events

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
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The EPICS graphical database 
editor with a database for the 
three test alarms.
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