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Fusion Experiments at PPPL

NSTX: 1999 NCSX: 2009



Fusion Experiments atﬁ@ﬁ_ ORNL

QPS: 2010






First plasma - 2016



NSTX Computing Genre

Engineering (EPICS)

— Timing & Synchronization

— SCADA & Integrated Control (NSTX SubSystems)
Physics (MDSplus)

— Diagnostics

— Offline Codes

Plasma Control System (real-time)
Networking

Control Room



EPICS and MDSplus on NSTX

MDSplus
— Il Repository

Engineering







There are new Web-browser Tools for Working with
MDSplus Data




NSTX Shot Cycle
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NSTX Timing and Synchronization System
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New Universal Networked Timer
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The Plasma Control System is a high-performance
real-time control system

* VME-based Control System.

* The Plasma Control System software was developed by General
Atomics, and is used on their DIII-D fusion experiment.
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Networking

* Network drops are expensive.

| expect arisein inexpensive networked-
devices.

* Network group isresistant to low-cost and
especially unmanaged (SNMP) switches.

— They don't appreciate |ow-bandwidth
applications.

— 3Com NJ240FX



NSTX Control
Room



Proliferating EPICS




Proliferating EPICS

For casual users

— Web browser access

—JavaDM?

— Medm & displays on other computers
— Windows users who don’t have eX ceed.

MDSplus integration
|mplement more Physics applications
Liaison Fusion Community



www access to EPICS variables via
LabVIEW Webserver



www access to EPICS variables via
LabVIEW Webserver



Integrating MDSplus & EPICS



Putting EPICS *“ Trended Data”
Into MDSplus




New record types:
MDSplus Data Interface



New record types:
MDSplus Event Interface



Looking ahead ...

» Cyber-security: Hspd-12, remote/home control policies.

— X-terminal replacement using HP Thin-clients.

 EPICS :
—Conversion to EPICS 3.14, Solaris-to-Linux.
—Better integration of EPICS with MDSplus and PCS.
—Implementation of Soft IOC using Linux, fanless, remote-boot.

—web-browser tools.

e Clock System:

— Develop more emulations/functions/applications for the Universal Networked Timer.

« PCS
—Reliability improvements.
—InfiniBand-based Linux cluster.

—Rekindle collaboration.






Teal memore...

Near-term

— 3.13/Tornado 2.0.x to 3.14/Tornado 2.2
e gotchas
o vxWorks driver updates
* Seguencer update

— EDM

— VDCT

x86 10C

— PXE/remote boot of IOCs
— 1/o & drivers
— PC-104, other fanless solutions?

Tightly-coupled LabVIEW/IOC status

Personnel Safety Systems — PL.C implementations?
Control Room - Operators
PLC communications ... OPC?




