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Overview
What is NSTX?
Reasons for choosing MDSplus
Computer Details
Integration with other systems
Locally-developed tools
Next Steps
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(National Spherical Torus Experiment)
What is NSTX?

A low-aspect ratio 
(spherical) tokamak
Predicted to have less MHD 
and micro-instabilities, and 
less energy loss
Mission is to explore low-
aspect ratio physics at high 
β (= Plasma Pressure / 
Magnetic field pressure) 

β t  ≤40%, a fourfold 
increase over conventional 
aspect-ratio tokamaks



National Spherical Torus Experiment (NSTX)

NSTX

Operations Began February, 1999
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What is MDSplus?

• Data Acquisition
• Hierarchical Data Storage
• Data Display tools
• Cross-platform networking
• Expression Evaluation

A System for: 
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Reasons for 
Choosing MDSplus

Designed for shot-cycle based 
experiments
Used at other Fusion Facilities
We had good experience with 
MDS
Turn-key support for most of our 
Legacy CAMAC modules
Works on VMS, Unix, Linux, 
Windows,…



NSTX Computer Schematic
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Major NSTX Computers
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Shot Cycle Timing
Before Users Adjust Settings

-2:20 Checks and Ramp-ups

-1:00 Files are Created

0:00 Plasma Shot Begins

0:01 Shot Finishes

0:09 Data Acquisition Begins

2:30 Data Acquisition Finishes

After Users Analyze Data
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Data Acquisition Statistics
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MDSplus Integration 
with Other Systems
Files received from the 
Experimental Physics and 
Industrial Control System - EPICS 
(a Distributed Control System) 
5 (and counting) PC-based 
systems write to trees directly
MS-SQL hooks in use
Callable from IDL and FORTRAN
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Locally Developed Tools
Two General Plotting Programs
Web Tools that users don’t need 
help with
CAMAC Control Widgets
Database Plotting Tool
Web Documentation getting better
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Web Tools Page
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Web Shot Search Tool
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Animating Profiles with other Data
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Next Steps 
Extend Web documentation
Better system diagnostics (CAMAC 
errors, sorting MDSplus 
diagnostics, event logging)
Non-CAMAC data acquisition
Spectral analysis tools
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Summary
~ 1 man-year to bring up our system
The use of MDSplus has saved 
years of development time.
4 programmers continue to support 
NSTX

For more information, come to the 
19th IEEE/NPSS Symposium on 

Fusion Engineering (SOFE) 
October 2-5, 2001 in Atlantic City, NJ  USA



17 July 2001 Bill Davis, PPPL 18

 NSTX

Questions?
Bill Davis, bdavis@pppl.gov
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