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Overview

e \Web Tools in depth

e Overlaying in different ways
e Browsing Fast Camera data

e EFITmovies and EFITviewer
e New ways to visualize data like MPTS

e Databases at PPPL and DbAccess features
* Shot summaries and other tables of general interest available
* Creating your own
* Find shots based on EFIT parameters or other signals
e Search for entries in the NSTX Logbook

e Other ways to visualize NSTX data
e What other tools should be developed?
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- Web Tool access at
http://nstx.pppl.gov/nstx/Software/\WebTools

. ."\»".S'TX Lo‘"’""ﬁw rﬁ?wnmmr:,rat:::zmsﬁcs “I)s:ll):!linnllons
Designed for ease-of-use: -——-.m.—-}_ i e aE

[ Search NSTX software pages |

LOOKING AT MDSplus DATA MISCELLANEOUS

PLOTTING OPTIONS - Setting up TRANSP runs

SEARCHING/COMPARING/LISTING -
NSTX Controls Software

Information

INFORMATION ABOUT DATA W
NSTX Status Page *

LOGBOOK searching/viewing w
with Plot Summaries - Launch EPICweb

FINDING SIGNAL NAMES NSTX Control Room Monitorin
from Label list

SHOT LISTS
by XP
by XMP
by Date
of Calibration shots

Accessing TRANSP data in MDSplus

List of some MDSplus events used on NSTX

RELATIONAL DATABASE DATA

TF Tools

Find shots based on EFIT parameters -

TRANSP Run Listings

EFIT and LRDfit runs by owner new:
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Presenter
Presentation Notes
If you click on “Plotting Options” you get the next screen


Access to Plotting Web Tools

f i |' Overview YhogmmlngT Diagnostics }' Applications
NSTX } FAQ T"m UNIX & VMS T MDSplus ] 1

[ software

mdsPlotList, Web Tool for Plotting Signals OR Listing
MDSplus Data for NSTX (BEST) (20-signal version).

You can also plot from different servers. Sheta: =N T =
mdsMultiSig, (example) for Plotting Multiple MDSplus ,'I_D,Efag e (Maosurad)
Signals on the same Frame. Timebases are automatically macesk

converted o for math on signals (20-signal version). M-

mdsSignals clean, NSTX MDSplus Signal Plotting
(doesn't remember previous settings)

mdsPlot1, NSTX MDSplus Plotting Tool (for various
"canned" plots)

mdsScopeAd], NSTX MDSplus Adustable Scope
Plotting Tool (plots in a new window) ( BEST for
scopes)

mdsScope_clean, NSTX MDSplus Scope Plotting Tool
(doesn't remember previous settings)

PLOTTING NSTX DATA

mdsCrossPlot, Plot One MDSplus Signal vs. Another.
Optionally display X-axis as HH:MM.

Flux Cross-sections W, NSTX EFIT/LRDfit
Flux and Thomson Data Plotting

MPTSplots (or mptsColorCont (example)) NSTX Multi-
point Thomson Data Plotting

NSTX Fast Camera Movies news 1 or 2 cameras with
optional overlays of MDSplus signals.

NSTX RGA Trend Data new: (example)
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Presenter
Presentation Notes
Then you see a menu of plotting options. Clicking on mdsMultiSig brings up the next screen.


Overlaying Te Profiles from different shots

NSTX MDSplus Multiple Signal Plotting

Plot different MDSphus Signals on the same plot frame. (example 1 example 2)

When math is performed on signals on different timebases, conversion to the coarser timebase is automatic.

Shot Number(s): |127529-3 il (arrows plot shot before or after)
For tips on convenidat shot entrisfethods, see ShotEntryHelp hitml (search for desired shot mumbers)

Paste a Column of signals from the clipboard | Paste All 4 Columns | Help
m:ll{sm:ame, e.g., \wi::ip Y: (antoscale if blank) Plot # All->1
\activespec::tes[0.23.7] / froml tc—l |1 0
| from | to | |1
| from | to | |1
| from | to | |2
| from | to | |2 0
- For signal names see the NSTX Signals and Labels page or the MDSphus Tree Search Tool
Plot Ranges: X: & Autoscale  from IU-U to IU-S (sec., points, etc)
Plot Labels: # From MDSpluis ¢ TagNames © None 0

Size of Plot Window: Horizontal: ITBU Vertical: IEUU (pixels) '

?‘utput Desired: Plot File: Qutput File Font:
GOl - iots ol List © None & Postscipt C PDF
umerical Listing named: [plotees text [Defaut -]
[+ E-mail file to: |bd5\"i8 ™ keep aspect ratio same as plot window.

6

4

20

0

[0.23,¥]127529 1
127528
127527

127526

Resetl L
http:/Instx.pppl.gov/nstx/Software/WebTools/mdsmultisig.html
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() NSTX MDSplus Multiple Signal Plotting

Shot Number(s): € |[127523-5 ”ﬂ (arrows inc. shot)

Paste signals | or aste All 4 Columns | Help

| er Signal(s) With_tree name Y:

1 I'nusxr::usxr_hup_DU from [ tol
|'nusxr::u5xr_hup_{}0+1 00 \ from ] to |
[\sxr:-usxr_hup_00+200 \ from | to |
[usxr-usxr_hup_00+300 ] from | to |
[wsxr::usxr_hup_00+400 from | to |

| [lusxr:-usxr_hup_00+500 from | to |
( MDS ree Search to find signal names)

Plot Ranges: X: C AuQ @ from[0.2 to [0.34 c.. points, etc.)
Plot Labels: & From MDSplu ¢ None
Size of Plot Window: Horizontal: |[780 Vertical: |600 (pixels)

nanoamps

Output type: Plot File:
® None ¢ Postseript C PDF
@j @ Plots

| Defauit vl
 Listing named: |p!0mh#ﬁﬁﬁf +ext

™ E-mail file to: |

Output Font:

™ maintain aspect ratio

Signal Units Displayed: C None @ on Y-axis C append to Title
Median-Smoothing Neighborhood: | (Default: no smoothing)
Layout of Plots: # of rows: | # of columns: | (Blanks OK)

Color Indices for Lines: !
(in IDL style, e.g., [20,40.60.80,100] or findgen(20)*10, or use these)
IDL Color Table for Indices: [34

Styles for Lines: | (Help)
Symbols for Points: | (Help)

[T No NSTX Logo on plot [T Display values of all X-axes

Optionally enter values 0-0.2 to adjust spacing between plots:
Fraction between columns: IOUB Fraction between rows: [0.05

Fraction at top of page: |0.06 Fraction at bottom of plot: |0.03
Fraction to right of plots: [0.04 Fraction to left of plots:  [0.13

Expert Entry: |
e.g., | (Click to see examples) -]

of plot keywords

T T 1T 7 T T T T 7 T T T T 1 T T OI/1 E O T T

i Hdrizontal Up Chojd 00 127523
tubxriusxr_hup 00+100 127522
‘ubxr:usxr_hup”004+200 127521
‘ubxr:usxr hup 004300 127520
600 — ‘upxriusxr_hup” 0(+400 127519 _ |

.
N

200

0

[ ™ e SRR
0.2 0.22 0.24 0.26 0.28 0.30 0.32 0.34
seconds

http:/Instx.pppl.gov/nstx/Software/WebTools/mdsmultisig.html

e Can overlay different shots of
same signal, different signals of
same shot, etc.
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Presenter
Presentation Notes
Signals can be mathematical equations. Timebases are automatically converted. Names and ranges can be stored in a file and pasted into the page on Internet Explorer.


Web Tools plotting has many options

http:/Instx.pppl.gov/nstx/Software/WebTools/mdsplotlist.html
Shot Number: “139816+23” Color Indices for lines: “findgen(24)/24*240” Color Table: “10”

SGTE: Plasma total stored energy
g @6y — —— v gy~ - ~— + —————7F

139817 250000
139818 200000 F
139819 — 150000 |
139820 100000 E
139821 50000 |

139822 ol
139824 :
139825 6 |
139826 5 F
130897 &4
139828 s ;-
139829 =
139830

139831

139832 —_—
139833 i
139834 Egg -
139835 < [
139836 400 g
139837 200 |,
139838 0
139839
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Presenter
Presentation Notes
You might use this scheme to see how shots evolve through a scan of some kind.


B
Multiple NSTX Camera images with plots

http://nstx.pppl.gov/nstx/Software/WebTools/nstxmovies.html

—ONSTY— Shot 138767

L TA L B B 1% D15

[ Plasma eurrent 15

BUO0 F  LinefIntegrated DEnsity 18=10
< - : 18x10° 5
400 ! Jax10'" E
I
g ; 12x10™
O 1 ! | ol

0 02 04 O6 08
Time (sec)

Fhantem710—-9202 42253 m=  Phantom?3—68683 422.25 mes
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Presenter
Presentation Notes
Individual frames, or animations, can be output from nstxmovies.html


humbnail summaries of fast camera data

http://nstx.pppl.gov/nstx/Software/WebTools/fcthumbnails.html
' * [ Overview | Programming | Diagnostics | Applications

FAQ rmﬂ UNIX & VMS T MDSplus ]

——— = a

Create Thumbnails from NSTX Fast Cameras
(To use this page from outside the pppl. gov domain, vou must be authenticated at the firewall)

Enter information and click on the CREATE box, below.

Shot Number: |137551 search for desired shot mumbers or see shots with fastest capture for 2010.

Select Camera:

Phantom710-9206

Miro2-7988

Phantom73-6663 List of common camera locations in 2010
Phantom73-8032

Phantom710-9205 (GP1)
Mira4-9373
Phantom4-6878

Time: I to sec (if blank will do for GPI range)

[~ Show separatrix and limiter shadows

# of frames wanted_'l
Min to show: I Max to show: I

(if frames all black, set max-to-show lower, like to 255

Smoothing: |3
Rotatej CClkWise 90 'l ™ Flip Horizontalty

Size of Plot Window: Horizontal: [1024  Vertical |780 (pixels)

Gamma: I

Saturation (for color images): I Help for these parameters

CREATE

I® NSTX-U - Reset Defaults |




Sample from GPIlthumbnails.pro

0.2 0.4 Q.8
Shot 141292 Time (sec)

(thumbnails) Shot 141293, at 600, 608, 615, 623, 631, 639, 647 ms:

i/

Woa/ 10D
ul 5

0.2 0.4 .6
Shot 141293 Time (sec)

(thumbnails) Shot 141295, at 501, 508, 516, 524, 532, 540, 547 ms:

|p— Da— PNB gt wml1d/100—

T T T T [T T T T T T T I—Eq,
60O 333
T 400 P
200 l,u 412
o P I [t 1 P ==§C'
o 0.2 04 0.6
Shot 141295 Time (sec)

(thumbnails) Shot 141296, at 502, 510, 518, 526, 534, 542, 550 ms:

, r ; 0.2 G4 0.6
| i Shot 141296 Time {sec)



Presenter
Presentation Notes
Clicking n the (thumbnails) link for a shot brings up more detail


Sample from FCthumbnails.html|

Easy to
spot the
L-H
transition,
Indicated
by the
suddenly
stable
edge
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IDL analysis tools tend to be more detailed

e Can be run directly on your
PC or Mac, but easiest to run
IDL on the PPPL Linux cluster

e Start with “module load nstx”

e Mouse can be used for
zooming, examining data
values, etc.

e Be careful of appending
additional directories to the

IDL_PATH definition from
others!
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EFITmovies.pro plots many things
synchronously

Created in IDL in X-windows on the PPPL Linux cluster by:

IDL> efitmovies,"miro*135060", /thomson, /summary

" IDL Animation Widget <@sunfirel0.pppl.gov>

||| &/ 2|

Animation Speed:

Frames./Sec: 0,0
|

Animation Frame:
94

[ o

- Active Slider

End Animation |

brite MPEG |

# dup frames: Ih

Write QuickTime |

0T framesz/zect Iﬂﬂ

88 on A Moy
EREE Myl |

Help | 002 04 05 0.8 0.0 0.5 1.0 1.3 20
Time (ogc)  =— NETY—. R(m}

3

@ NSTX-U
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Presenter
Presentation Notes
This is an attempt to show many types of data concurrently so correlations might be noticed


EFITmovies.pro plots many things

synchronously

Movie saved from previous screen:

Click to
play

from SEFITOZ2, Shot 135060, time= 45ms

2F 12
1F " 11
f B |
of o E
[ ] -l
f Bl |
[ B ]
—4-E —1
—2F 'f"“ -
. iﬁew 1.éx1lil_| *
B gugp 1S
0.4 41017
L T T T P Y

.IIIIII||IIII|IIIIIII D_l:l D_5 -]_I:::I 1-5 ED'

o2 o4 o6 048 o
Time {=ec) :I’&;N&”T_‘f: H(m}
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EFITviewer (from GA) shows plasma flux in
relation to vessel and diagnostic site lines

% efitviewer # (entered at the Linux prompt)

= EFIT VIEWER on sunfire11.pppl.gov Hﬁﬁf
File H e IlPerI Diagnostic Overlays| Animation| (R,2) |[ 1,634, 1,072 I"rl.nl.l

[

Salect EFIT firom: File - HIkSp Luz Ehotz 117125 H
- Tine: 0. 305000

- ml_“z ﬂi...l?'-j L lr.l_; T I T TT III T rrT I | I I T ]
Selected: 117125 EFITOZ t = 0.305 P oo of ]
Zout{n} =0, 007

L]
-
3
il
=

LI ]

ERGEEE N TR

Lower Db Come By £

Enter Shot Run

-

LI )

Ll

m
-
%

LI ]

Li

2
g
L
:

-

595
dzepind
|~; Rrind

-

Zaln}
Roind
Zcind
betaPd
betald
Show Snapfile and Hore Info HediatH1¥

B

L)

-

Ir {HA
Update list of shotz/directories BTCOX{TY
TpFit{HA}
Rridin{n}

Rridout{m}
Select Plots geplnin}

I plassa_equilibriun . Fitting_quality :BPO'-"-‘ ::;
!q:hut'.'n}
tsind
Fwzininy
- profiles_2_nse - pointnanes_uvs_tine 2wzinin}
Ruzout{m}
J kinetic_pressure Zwgouting
Rzeplin}
Zseplind

Hulti-Slice Overlay: - on “ off d EFITOZ 117125 0305000 &
| 5] 1=

LI ]

-

ssaridcmcasRras4ED

- profiles_1_nse A ne_te_ti_frot

LI

_aL ]
'TT‘M i TR

0 a.5 1.0 1.5 2.0
Rim)

-

ILQIL hhﬁ§éﬁhﬁﬁﬁﬁ$ﬁﬁ=ﬂﬁéﬁﬂﬁ H!I=

-
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B

EFITviewer - zoom in to see
MPTS locations, strike points, e.g.

_ Plasma Equilibrium =@sunfirel3.pppl.gov=> = =
‘ tone | Preference| Diagnostic Overlays| Anination| (R,2) |1 1.270, 0.191  Print|
Shot: 142000 A1
Tines 0,040000
Rourcmy 0733
outin .
Zoutin} 0,017
ain} 0,547
elong 2.054
utri 0,404 ' ' 4 4 4 1
ltri 0,343 ! \ I I I
indent 0,001 ! \ [ [ B
¥ {p==x3} 8,446 1 1 | | l 1
A {n==2} 1.964 i i | | |
H ¢HJY 0.004 | Lo
betal (%) 0,282 | Lo
betaP 0,119 e
betaN 0,195 A
In 1.446
Li 0.372 I I I ([
errorie-4} 10000,000 ' ' L
ag 24012 o
q a ) A
dsep(n) ~0. 450 @ I_,I{ OGO CO:
Rnin} 1,000 | ™
Znin} 1.000 | | | | I |
Rcin} 0,659 I I | | (.
2cind 0,022 | | Lo
bataPd -0.089 | i i i i !
betald -0.211
HdiaHJy ~0.003 N
Ipneas(HAY 0.361 | ) ) i -
BT{0XC(T) =0,440 | | | Lo
Ipfit{HA} 0,348
Rnidinn} 0,186 | / ! ! UL
Bnidout{n} 1.278 ! ! I I ! !
gapintn} 0,001 ! / ! ool
gapout{n} 0,289 f ! ! ! !
gaptop(n} 0,459 ! { { [
gapbotin} 0,476 ! ! ! ! [
2tsln) 100,000 ] i ' i [
Businin} 0,000
Zvainin} 0,000
Rusout{n} 0,000
Zusoutin} 0,000
Rzeplin} -9.990 EFITO2 142000 0.040000 s
i’
5] 1=

Ctl-clicking on the plot
will print out the
R and Z coordinates

from \EFITO2, Shot 137702, time=196ms
-1.0 -1.0

05 06 07 08 09 1.0
R(m) e QONSTX oo
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Presenter
Presentation Notes
If the Thomson points are checked in “Diagnostic Overlays” you can see where the separatrix is in relation to the Thomson points. The zoom on the right lets you see the location of strike points in the divertor region.


Other plots from EFITviewer, such has
Thomson profiles VS. R, rho, or psi

'l
= PROFILES 1_MSE NE_TE_TI_FROT
File Edit File Edit
v Select * Zoom o [dit Mark [ CrossMair |X 1.44261, -0.365164 ~R .1 Select *Zoom . Edil . Mark | CrossHair |K 739321, 1.4311) “R
80F 117128  Q.30% %) et N IS 308, Praseure LN !
T amf F
£ ooof £ gast 2f
= ﬂi ' ’ é .10 [ 10F
—30 ; i .05 - -
1008 g osf
0.5 1.0 15 2.0 o5 1.0 1.5 0 - B
r r - -
L
= L
12E o
b R A - 1??25 0.305 Salely Factar osf
E 0.8F & . L
3 ol 0.z
ozf 4 . oo
0.0k
0. 0.z a8 (X} 05 1.0 02 o4 08 03 1.0 12 1.4
r r
000 - 0.00 I I I | I I I | I I E
—IZIME' THIL 2.305 Bz w/o Er 3 _amh 0.305 Bz w/ Er __,;
= -DAGE E s —0.0F v E
X -Da5F M 3 & —0asE 3
-n.20f 7 3 -g.z0f — :
-0a25E T 025 3
1.0 1.1 1.2 13 4 1.0 1.1 1.2 1.3 1.4 3
R (m) R {ra} 3
3
3
MOSEAITIRE 0305 PR 7 0.10f1177125  0.305 E
-0.02F E 0.06 3 3
:g.ﬂt: : E_g'ﬁ R A SR )
_nnak E 2 -0 120 140
=0.18 3 —ae
T 4 =0.15
06 62 04 06 08 10 ] -1 o 1 2 T oy :
L Zim) sl 117125 0.305 5 Frot
=20 i0f 117125 0305 B £ = 40 i:l_'gg,ﬁ 0.305 NSE Fit -4 117125 0.305 Safety F&E—Q‘r\
3 B 20F \2F ine : r ;
E . MSE Unc = 1ok
3 E @ . 1 5 L
1 E 10 =
= hrd
3 L™ < °
1.0 1.0 1.1 1.2 1.3 14 5“_
& {m) [
3 1.0F E
E EEELE G308 Er Shearing RS b - - - - +
] o DEE s"tC' (V] 9 ollo o so o og S oo p oo nu N0 R o PRI RN R Il
E 5 06F 3 100 10 120 130 140
T osf i R [em)
3 T o2F i —
fuok
08 62 04 ©O85 08 10 60 02 04 OB O 10
\ eai & {m)
/




Various ways to look at Thomson Data

IDL> mptssurface, 142000, /project

T4 [.00000

Flot: Temperature Tensity Pressure

T2 |3, 20000

After clicking on “Plot: Density” and
“Shading: Temp”:

@ NSTX-U

Monday Physics Meeting— Data Analysis Tools,

Dane @sunfirelo.pppl.go m|
Shading: « Light A NBRF o T b P
- Auto Refresh for new shot sEEs T sedes : VOSP TEE File Edit Special Help
R SHOT #142000 15—0ct—2010 11:37:47 Shot j 42000 j 1 [oo0000 72 [1.20000 Plat: M@
Temperature lioe St L o b R
| — " K
lo— D Pyy— Pre W/ 100 I v ity e crmy st adings - Hent sauree s v
= I - e aannL SRS | S
— F L~ r h SHOT #142000 15-0ct—2010 11:37:47
‘———'_'_f ] T
1.0 foa - £ = Density
i L 1 lo— De— Prs — Prp — Wi/ 100—
_@ 08;__;——'. —_— _:15_) = . . RARRARRERNsF AN RARRS AR R T
z ERE —_— L i [ ]
F % r 1 % / aoa | ]
—_— |- I B 420
= % r g M [1J10% &T 3 s ]
3 e S, BT | r 1 - ]
el 1 s 509 J1532
= o 200 155 @ o | ]
T z i L N % kS 1 ==
PR i o4 v - 4001 J10Z
& : P e = e R SN | M1 121 e ) §D§ %2 F 1
0 01 02 03 04 05 3 e 200k A
: @ 0.5
Time (sec) T = L ]
a.z = b2
v z 0 B e e e U 0 g
i 0 01 02 03 D4 05
Time (sec)
1.2
& 1.0
o
= 0.8
=N = i =S O‘GE
T ST e " 0.4
T
= = == Q.;-ﬁ?-b% RS gg
: : T e X
Mo Skirt |« llire Frame “* Shaw fxes | ™ Shou Tap and Battam Time of Plotted Slices j ,273292 j
~ Skirt # Shaded Surface | w Hide Axes | -« Only Show Top
# Mo Skirt | + lire Frane # Shou Axes | 4 Show Top and Babon |1y cpie e ﬂ D.077092 j
< Skirt 4 Shaded Surface |« Hide fxes | + Only Show Top
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Presenter
Presentation Notes
Initially, regions of heating with NB and RF are shown on the surface. The plot on the right was what Stewart Prager took to a fusion talk at a congressional luncheon (with a few edits).


Thomson Data - Can zoom In,
e.g., to see edge effects

Created in IDL in X-windows on the PPPL Linux cluster by:

IDL> plot3 _mpts,138846,/GPI1 ,tmin=.45,tmax=.85,r1=1.2,r2=1.56,/contour,Plot_i1p=0

Zhet 138246

EE  MPTS Ne

NN ek mm mle o e e e

o o i i TR e (T T AT SN N M T M W
— T T T T T T T

a i LEE L 1 1l L1 L 1 N | L L 1
1D T T I T T T T T T T T T I T T T T T T T T T I T T T T -z_l:l

7 155

] k:
5 - \.._,.;?.-S-;
i LioF “;m
E i =
m I Rl
= 057 o
— o : B g o

_| =

o ] [ o

Cona [ N TN TR TN T NN NN SN N NN NN N NN SR R T T [ o0 —

1.5 (K3 0.7 .4
TIME {a=c)
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Presenter
Presentation Notes
While examining the effects of Gas Puffing on the plasma edge, Stewart Zweben noticed some decrease in temperature and increase in density in this shot.


Database Access via Point-and-click

IDL> dbaccess

= Database Access Utility &=
File Data Access Help
Databaze Tables Column Names Work Area
_ . _ Select
A DBkey ﬁ - hacoess, time_ts A :
thomzon_ch J shot - haccess,Pa - Create Yiew
tauZinda z0 | haccess,Pb Create Table
haccessold zvein haccess,Po
EFIT_backup Zuwsout - Populate Table
EFITZ ruptl ot hacoess, rTemax
xplh ruptd I —— hacoess, slowzns i Modify Table
transpruns Fi {ALL
—_— Plot
= tdouble-click to editl -

power{haccess, Temax, 1,53

Done| Cancel

Manual available at:
http://nstx.pppl.gov/nstx/Software/Documents/dbaccess.html
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Presenter
Presentation Notes
DbAccess has many features developed specifically for plasma physics data bases.


“Public” tables available in the NSTXLOGS Database

e “Survey” table contains a few dozen
parameters at 3 times of interest (FlatTop,
Maxlp, RampUp) for each shot

e EFITnn tables contain most of the EFIT
parameters at 6 times of interest for each shot

e Neutron production
e XP-specific tables

e “Haccess” table contains parameters related
to H-mode

e Blob database contains blob characteristics for
NSTX and CMOD shots

¢ (Better organization and documentation of
existing public tables are needed)

@ NSTX-U Monday Physics Meeting— Data Analysis Tools, Bill Davis (8/26/2013)
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Column descriptions can be described in the
“Contents” table of the NSTXLOGS Database

e Selection for the “Contents” table in DbAccess:

COLUMN CONTENTS.DESCRIPTION SOURCE TABLE UNITS
Table: Survey D. Mastrovito/S. Kaye Survey
baye_bii Boron Il emissivity from filterscope \passivespec::baye_bii_fscope Survey |AU
bt Total TF current \engineering::pc_tf tot cur Survey |Amperes
bayc_cii Carbon Il emissivity from HAIFA \passivespec::bayc_cii_haifa Survey |AU
bayc_ciii Carbon Ill emissivity from filterscope \passivespec::bayc_ciii_fscope Survey |AU
dalfal Lower divertor Da emission \passivespec::bayc_dalf haifa Survey |AU
dalfamp Midplane Da emission \passivespec::bayg_dalf haifa Survey |AU
dalfau Upper divertor Da emission \passivespec::baye_dalf haifa Survey |AU
bayg_heii Helium Il emissivity from filterscope \passivespec::bayg heii_fscope Survey |AU
ichi CHI injector current \ENGINEERING::pc_chi_tot_cur 1 Survey Amperes
ip Plasma current \engineering::ip2 Survey Amperes
nel Line integral density \microwave::line_density Survey |cm-2
baye_oii Oxygen Il emissivity from filterscope \passivespec::bage_oii_fscope Survey |AU
pinj Total injected neutral beam power \nbi::nb_p_inj Survey |MW
prad Total radiated power from bolometer \passivespec::bolom_totpwr Survey |MW
prf Total injected HHFW power \rf::hhfw_power Survey |MW
shot Shot number mdsvalue(current_shot(nstx) Survey
time Time of beginning of store phase of shot mdsvalue(shot_date($) shot) Survey |sec
toi Time of interest nstxS:[db]times.dat Survey
vchi CHl injector voltage \OPERATIONS::chi_voltage Survey |Volts
vloop Loop voltage \operations::v_flohm Survey |Volts
Table: XP19 S. Kaye xpl9
bt Vacuum toroidal field at the geometric center xp19 T
ip Plasma current xp19 MA
nebar Line averaged density xp19 10719 m”-3
phase Phase of discharge xp19
pnbi Injected neutral beam power Xxp19 MW
poh Ohmic heating power xpl9 MW
95 g at 95% flux surface xpl9

Etc.

@ NSTX-U
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.

Flexible constraint specification in DbAccess

= DhAccess Constrain Data Set E
Columns to be Returned Where Clause:
haccess, DBkey A = e
_J haccess,shot Bz 103000E =~ And Or
haccess,zvsin A
haccess,zveout haccess, shot < 10600 And - Or
; w 4 fnd Or
haccess,phase Like L, w
haceess, pribi Is HOT Mull ;
¥
I Order ¢Saorty Eesults by rSelecty
E Select I Cancel -

Add any parentheses needed for logic:

Input Field: | bhere haccess,shot>=109000 Dr haccess,shot<106000 fnd haccess,.phaze Like "LE" #nd haccess.pnbi Is MNAT Mull

0k | Cancel

NSTX-U Monday Physics Meeting— Data Analysis Tools, Bill Davis (8/26/2013)
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Presenter
Presentation Notes
This widget forms the SQL query for you, which can then be edited.


Flexible publication-quality graphics

—
El =
Top Plot Title: IShot Farge Exanpld
Plot # Axiz Title
W1 xpl9, shat. I Ij'_shgt : :
Line Label [ttt Plot Style Constraint—-——--—-——-——-
L | v [ ptgpn | I}m |” I” < | tselenty |< I” S I I t
Lo | e [ ptgpon | I}m |” I” | tsetect |< I” p p
| o : o [ < from DbAccess |
= DbAccess Plot Widget K2 (= |
2| oy | ptap ||}m |* |* < [ etashot ] < |1051495 il B e
o | % | P I IT IT IT < T I . IT + Select -« Edit “* Zoom -+ Mark |7 CrogsHair I:’( 106793, , —0,207645
Shot R F |
B | W | (sl | I” |” I” < | tsereety |< I” = ; b g F ST . ¥
E MNB Power 3
7| o [ sl ] I” |” I” ¢ | tsereety |< I” 4E ! ¥ X 3
3 % E
E w3
Dismissl Create Plot | % 35_ 2 %& §>?{ % Xx _é
2F x 3
E ® oE 3
)y o i g -
] §—| il A kg 1 1 1 |—§
AL & - ek w e W T LI T —]
C ip; xpl9.shot=>106149 ]
1'2:_ip;xp193hot<106149 N
1.0F .
ey C i
= C ]
DB -]
0.6k .
04k . i . . : ]
103500 104000 104500 102000 105500 106000 1068500
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Presentation Notes
Constraints can be easily added from this widget


Select plotis) to configure:

Plot
Properties are
configurable in

DbAccess

(Uses GA Plot
Objects)

1 PLOT1L Ileseleu:tl
Zoon |

lelete |

Slice mode: A

Configure: & Sighals -~ Plot properties < Ranges

Select =ignal to configure:

IP; ¥P19. SHOT>106149 0K Deselect |
IP; iP19. SHOT<106144 3 Geals 7ol

Delete |

I Set automatically

LABEL: If_ip: pl9, shot<106149

¥ zcale factor: M= X o# Iflﬁﬂﬂﬂﬂ + T, 00000
COLOR: Red  — Edit Color Table| {Caution!?
LINE:  Solid  — | SmBOLS: | Mone I

0
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Presentation Notes
See J. Schachter, Q. Peng, D.P. Schissel, Data analysis software tools for enhanced collaboration at the DIII-D National Fusion Facility, Fusion Engineering Design 48 (2000) 91-98, or http://web.gat.com/comp/analysis/uwpc/reviewplus/manual/customizingtheappearanceofplots.htm for more on GA Plot Objects


~  Example showing Poloidal velocity vs.
distance from separatrix

e A wide spread in
poloidal velocity,

(output from DbAccess.pro)

142220; 290-294 msec

6 [ | < mas | even during a small
o, ‘{ ’ < Hel6 1 time window in the
4 % e 1 same shot.

¥ 1 _eDownward flow >-1
oo S o X ¥ 2. cm evidence of
5 1 shear in this shot.

Vpol (km/sec)
]
%
=

1 eShear reverses

[~

| “: between 2 & 4 cm.
6 e Larger blobs (red)
6 4 2 o 2 46— aremorelikelyto
R-Rsep (cm) be ejected through

the separatrix.
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Presentation Notes
Except for the green line and the idd & edd indications, this plot came right from DbAccess.


Statistical Interface

< Bemowe <

I Use Powers

Comment for Hardcopy?

Effect=z in Model?

— Dbfccess Model R ]
elp In DbAccess
s Ty A 13, taue  Multiple Linear Regression
*pl,.time T
S * Powers Optional
s « Weighting Optional
xpl9,poh _ _ _ . . . .
TERT <Plat Distribution] « Distribution Plotting
.‘:-:F'1E|E|5 II'F 4i Regression Plot Widget | r. i =
File Edit Help

xpl9,pnbi
*pll,ip
xpld,bt

¥P 19 Scaling Analysig

70
Dismissl Fun Hndell o s i?mi%d#i?l =
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100
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G0

*pl13.taue

40
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20 30 40 50
f=4.83pnbi" ! ht 12

o]
o)



Presenter
Presentation Notes
Especially good for creating scaling laws


Statistical output from DbAccess

Hardcopy

Dizmis=s I

Bummary of Fit: - %P 19 Scaling Analysis

FSquare 0, 290697
FSquare Adj Q,2782583
Foot Mean Square Error 0,400l dd
Mean of Fesponze A2,511485
Oh=zervationzs {or Sum Wghts! 175

Farameter Ezitmates: - ®P 19 Scaling Analysis

Term Eztimate 5td Error t Fatio Prob>ltl
EE L E L EE L L R R L E L SR LS E L L R R R L L L A E R E R R R R R E L R R E R R EEEEEEEE L L LK
Intercept d, 83028 0,211k 22,83 0, oo
xplY, pnbi -0, 042063 0, 0135 S T 0, 0021
xpl9, ip 1,312325 0,2183 B, 01 0, 0000
xpl9, bt 1,.218166 0, 2034 5,99 0, 0000

Analy=zi=z of Yariance: - ®P 19 Scaling Analy=zis

Source OF Sum of Squares Mean Square F-=tat Proh of > F
R N N N A X E N X EE XX EE XX EE XX EE XX EE XXX XXX
Model 3 11,22115 3,740 23,36 0, Q000
Error 171 27,3797 0,1a01

C Total 174 28,60025

3
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Presentation Notes
From the JMP Manual:

Rsquare measures the proportion of the variation around the mean explained by the model
Rsquare Adj adjusts Rsquare to make it more comparable over models with different numbers of parameters
RMSE estimates the standard deviation of the random error
Mean of Response is the sample mean of the response variable

Intercept is a constant term in the model
Estimate lists the paramter estimates of the linear model
Std Error lists the estimates of the standard errors of the parameter estimates
T Ratio (test statistic) is the ratio of the parameter estimate to its standard error. (Sometimes called Students T Ratio)
Prob>|t| lists the observed significance probability calculated from each t ratio. It is the probability of getting, by chance alone, a t ratio greater than the computed value. Often, a value below 0.05 is interpreted as evidence that the parameter is significantly different than zero.

DF is the associated degrees of freedom for each source of variation
F-stat is the model mean square divided by the error mean square.
Prob of > F is the observed significance probability of obtaining a greater F value by chance alone. > 0.05 is often considered evidence of a regression effect.


Creating an SQL table in DbAccess

e Click on “Create Table” on the top widget

e Point, click, and describe your fields:

Table Mame INestthabIE}r_

lzerMame of Table Creator Iﬁdauis

Column Mame Data Type * Length | Allow Mulls ¥e/M | Units Description
0 zhot int 0 Y n'a zhot
1 toi char 0 ) h'a time of interest
2 time float 0 Y zac time relatvie to start of zhot
3 ip float ] Y A Plasma Current at toi
4 ] b
] ] ¥

|~

[

]

¥ [lata type must be one of: char, datetime. float, int. warchar,

Add another cu:ulumnl Advanced Dptinnsl Create Tal:ulel Helpl Eancell

e The table can be populated from columns of data in a text file

e Other IDL code is available for creating and filling SQL tables

@ NSTX-U
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Locus plotting available for databases

T T T T
— 179700
e | ocus was used o G
. : Symb Error AQ Al A2 A3 A4 AL
t I L. 0 5.921e-01 1.,686e+00) 4,246e-01
eX enSIVe y On B 2, 230e-01 8.024e-02 A

TFTR
¢ T

e Rewritten in IDL
by Steve Scott _
and adapted for il I R A S AP I A AP
NSTX by Bill Davis

locus,ps Fri Oct 23 16:09:24 2003

Instructions available at:

http:/Instx.pppl.gov/nstx/Software/pdf files/locus_users _guide.pdf
NSTX-U Monday Physics Meeting— Data Analysis Tools, Bill Davis (8/26/2013)


http://w3.pppl.gov/tftr/Pellet_bremsstrahlung.jpg

Search EFIT Database Table

gole in the NSTX Logbook database (NSTXLOGS).

[Instx.pppl.gov/nstx/Software/WebTools/searchefitdb.html

Select shot, BETAN, IP, TAUMHD, TEMAX, TOI, TIME from

where shot>=136000 AND shot <=137000

AND IP>=500000 AND TOI="maxip' order by shot

EFIT
Not all EFITs are available for all shots. See fitsAvailable html
Optionally limit to entries in which:
Bt = ®_ AND betan< | (Normabized BAD) shot BETAN
betat>= | AND betat < (Toroidal Beta) 136000 5.14471
BTO >= I AND BTO < I (Toroidal Field at Mag. Axis, 0-1) 136001 2.06752
chisq == I AND chisqg = I (Magnetic Chi™2) 136002 3.32942
gapbot >= I AND gapbot < I (bottom gap - m)
mpin>= | | AND mpin< || Gabosrdgp-m) 136003 3.50953
gapout >= I AND gapout < I (outboard gap - m) 136004 1.64804
gaptop >= AND gaptop < | (top gap - m) 136005 2.43354
Ip == ‘ |5fm000 AND Ip= I (Plasma Current, amps) 136006 3.56997
kappa>= T —— | AND kappa< | (Flongation, 1-3) ’
Li== I AND Li= I (Internal Inductance) 136007 2.76261
nebar_ts >= I AND nebar ts <| (Electron Density - n/cm™3) 136008 1.66388
Pax>= | AND Pa< I (NB Source A, watts) 136009 2.65181
Pb>= | AND Pb< | (NB Source B, waits) 136010 2.23641
Poc>= I AND Pc< I (B Source C, watts) 136011 2.46628
Pubi >= I AND Pnbi= I (Injected NB Power, watts) )
Prad >= | AND Prad < I (Radiated Power - w/cm™3) 136012 2.72194
Prf>= AND Pif< | (RF Power - watts) 136013 6.4532
taumhd == AND  taumhd < I (Energy confinement time - s) 136014 2.5175
Temax >= AND Temax < I (Peak Electron Temp, eV) 136015 1.83123
tribot >= AND tribot < I (bottom triangularity, 0-1)
tritop == I AND tritop < I (top triangularity, 0-1) 136016 0.99563
wmhd >= | AND wmhd < I (wtot; Total Plasma Energy - I) 136017 1.77389
, . 136018 1.85509
(a * will return that field. but not limit the query;
if both fields are blank, that parameter won't be returned) 136019 1.78315
136020 2.95963

Time of Iut
Configuration= ~ 5

e e

IP
751026
775327
768031
761056
751014
775475
788279
781949
734348
779994
768482
772562
785012
744939
776437
757323
721911
760615
766116
767601
786564

TAUMHD
-1.71009
-0.006489
0.03963
0.057189
-0.021714
-0.056866
-0.077491
-0.088126
-0.048584
-0.060781
-0.067917
-0.063587
-0.053308
-0.051581
-0.045682
-0.035338
-0.019168
-0.03144
-0.065414
0.029537
-0.065389

TEMAX
177.696
0.923537
405.139
155.196
0.99357
0.739999
0.741862
1.34959
0.728282
0.681013
0.672851
0.668319
25.7932
345.731
238.921
0.695359
0.658756
0.836369
0.618252
1.18659
1.46719

TIME
0.553
0.265
0.217
0.304
0.249
0.175
0.193
0.185
0.583
0.181
0.169
0.175

0.18
0.535
0.175

0.49

0.41
0.285
0.169
0.304
0.185

= ~
Limit the Search to Shots ﬁ'mﬂ1 36000 to |‘1 3?009

(Optional)

1 Analysis Tools, Bill Davis (8/26/2013)
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®
Search for shots with certain criteria

http://nstx.pppl.gov/nstx/Software/WebTools/mdsshots.htmi Shots with a Max of \EFITO1::betat GT 2
( ; | Overview T Programming r Diagnostics | Applications d Shot itha M f\wf::ip GT 700
i@.‘\STX } FAQ r Web Tools 1 UNIX & VMS ] MDSplus ] an ots with a Max of \wi:ip

software

SHOT MIN MAX Units
Search for Shots in the NSTX MDSplus trees ol e

136000 -7.3507 800.045kA

136001 -30.38 817.384kA
This page will list shots from the NSTX MDSplus Trees which meet certain criteria. You may
select common parameters from the menus below, or specify your own signals. (This method is 136002 -27.772 853.651kA
MUCH slower than using a database, such as Searching the EFIT database.) 136003 -28.058 839.946 kA

Search Shot(s) [136000-136020 136004 -32.09 819.479kA

For tips ol ; entry methods, see ShotEntrvHelp hitml. 136005 -31.119  826.311kA
To find the shots for a certain date, Query the NSTX Logbook 136006 -31.303 808.516 kA
136007 -32.047 813.431kA

136008 -27.533  825.746kA
cify will be displayed with the shot list. 136009 -29.964 811.417 kA

(To use this page from outside the pppl gov domain. you must be authenticated at the firewall)

{You may wish to copy and paste shots from the NSTX XP Lists

The min an

Whete the Maximum value for Signal:
| IEleta Toroidal (%) E isl:’j |2 ) 136010 -32.703 810.815kA
sma Current (KA) =] is|>j |TUU 136011 -30.77 817.195kA
|(Se|ectinm 1 5T 136012 -32.254 807.92 kA
| is|> ]| 136013  -27.453  809.922 kA
| is|> = | 136014  -26.624  806.96 kA
I ; = is_l £ j I 136015 -28.935 825.323kA
(Typed signal names must include the tree, e.g., 'wiip
-- See the NSTX Signals and Labels page or the MDSphus Tree Search Tool ). 136016 -31.572 846.212kA

136017 -28.491 816.568kA
136018  -30.761 805.05 kA
136019  -24.551 844.514kA
Format to use for data list : I_L, (blank is default) 136020 -28.067 813.223kA

For the Signals specified above, use a Median-Smoothing Neighborhood of |5
points

_Reset | alysis Tools, Bill Davis (8/26/2013)



Presenter
Presentation Notes
The columns shown are the min & max of the last signal specified


Search the NSTX Logbook

http://nstx.pppl.gov/nstx/Software/WebTools/weblogplus.htmi
Search/view the NSTX Logbook with Plot Summaries

This page will search the ENTRIES table in the NSTX Logbook database (NSTXLOGS).
(for output in table form, see searchlogbookcomments.html; For a simpler version of this page, see logbook.html.)

Optionally limit to entries where the comments contain the strings (blanks are OK):

| |AND =] | |AND =] |

(NOT case sensitive)

Optionally limit to:
username= | (e.g.. KAYE; blank returns all users)
™ Include all entries with TOPIC="PHS OPS', 'SESSION LEADER/, or 'RF".

xp=| (e.g., 5; blank refurns all)

topics to display: ALL: ¥ (if checked, ignores boxes below)
BOLOMETRY: [ BOUNDARY PHYSICS: [ CHI: ™
CONDITIONING: [~ EFIT: [ ENGINEERING: [ FIDA: ™
HYBRID: [ IMPURITIES: [ MAGNETICS: [ MHD: [~

MPTS: [T MSE: [ SOPS: ¥ RF: 7 —SESSION LEADER: ¥

Limit the Search to Shots\from [132400 to [139499 Optional) Also see
ShotEntryHelp.html

Limit the Search to Rundate (yyyymmdd) I (Optional) e.g., 20080229; O=today

(defaults to all of the most recent day with an entry)

[ Suppress plot thumbnails Reset |

(Output will appear in a separate window entitled "Search Results from the NSTX Logbook")




Output from Searching the NSTX Logbook

139451 XP# 1045 SESSION LEADER Zug 03 2010 01:59PM ekolemen

Problem with the reproduction of the x-point shot from friday.
Try to relcad 137983.

Ends at 450 ms.

OF but the beams were not the same.

139451 XP# 1045 SESSION LEADER Zug 03 2010 02:00PM VLAD

iry ioadin 157985, aﬁothér Sﬁ—coﬁtroiled.shoé. .

Result: better, but still short.

139492 x4 1045 SESSION LEADER  Aug 03 2010 02:00PM ekolemen
ﬁeloéd tﬁe séme ﬁeamé. Géod &atcﬁ. Wé caﬁ stért éhe ﬁP.

139452 XP# 1045 SESSION LEADER Zug 03 2010 02:01PM VLAD

ﬁepeét péevi;us éhot; wiéh NﬁI féom i3?953. . .

Better.

139492 xPf 1058 BOLOMETRY Aug 03 2010 02:15BM  spaul

Very high Prad with peaked profile,collapsing at .65 sec Prad on wings
rises

forming a hollow profile with edge power density exceeding .2 MW/m™3.

Total Prad about 1.5 MW and Te decreases after .6 sec.

139453 XP# 1045 SESSION LEADER Zug 03 2010 02:04PM ekolemen

Move the strik point inwards by 3 cm from 250 to 350 ms to 47 cm.

l

800
600

K 400
209

0

0 0.1 0.2 0.5 0.4 0.5 0.6
Shet 139487 Time (sec)

O
=

I O
=
m
=
=3
=
=
a

O= R A e
MW & kJ

1] 0.2 04
Shot 139492 Time (sec)

0.6 08

—  Da— Pyg— Wipg/ 100
J TrTruri ) -
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Combw.pro (from Eric F.)

IDL> combw

= = Speciral Plot 1 B
. 4 File Edit Color Process Replot
shoks | 117645 g Get Latest Shot #
| Sedot 1 dmivehnd _raw for shot 117648 #FFTs=40%6
100 0 F I|r|rIJ LUBLESE B L e B B L 0L.Ozo
SYSTEN: vx—m@ - | ' {1] . l
| [ l . _
Pt o i b ki R anl
i 0015
Arrauy; =~ Center Stack - Poloidal vTu:ur‘ -
DNigitizer Typet == HiF o hf _ 50—
EH L
wl b a9 13 e
Channel 3
w2 B ardl s ld L
w3 T wrll arih i 0005
it
# of FFT poirts: | 4095 | i — 5
= = ol i1, 8 Lk L et 3
Window Size: H: 200 i |£40 o 9.2 0.3 0.4 0.5 0.8
| T T F= G ] 6
8,
Plot 1] Plot 2| # of smooth x@ 48
3L
1
DISMISS |  fu]
g
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Presentation Notes
The plot window has several other options for configuring and plotting under the menus


RGA data can be plotted as trends

IDL> rgaplot

0B/17/2009
T T T T
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Presenter
Presentation Notes
You can quickly browse by day by clicking the green squares


Xsectionw.pro shows cross sections of images

IDL> xsectionw, ‘Frame_255.tif’

File Edit Special Appearance Help

Click on Image to set line positions:

Ju/bdavis/Frame_Z55.tif

302— —

10F

[i] il T . gy Jrng gy
1200 1400 1600 1800  Z000
Yaluea aleng Mertical Lins

Pixel Yalues

u] GOg8 1212 1BE18 2424 303G 3638

“Walues aleng Horlzental Lne
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Toriodal Mode Numbers browsable from web

http://nstx.pppl.gov/nstx/Software/Diagnostics/SpeckFit/...

Shot 142005 wB(w) spectrum o EET
for toroidal mode number: 1 2 3 4 5

100 m _— -
2 ', (g, L
80 - L™ o
N 4 o | :
= g0 W mr}( | -
3\ . ' : L
& ] H | i
5 40- . —
g g —
o ] o :"l“ | -
20 Lol N
0 : 111 | ' , e l;, *‘I?h“ I ' | | :

0.2 0.8

Time (s)

(instructions on the web page for creating plots with different axes in IDL)

@ NSTX-U Monday Physics Meeting— Data Analysis Tools, Bill Davis (8/26/2013)



Summary

e Web Tools have many features and options with intuitive
interfaces

e Tools available for “mining” the large amount of NSTX camera
data

e Databases seem underutilized on NSTX, but tools are available
and can be supported

e |t is easy to search for shots with certain characteristics

*There are various ways of visualizing data that could be
explored to get more from your data

e \What new data analysis and visualization
tools do we want for NSTX-U?

@ NSTX-U Monday Physics Meeting— Data Analysis Tools, Bill Davis (8/26/2013) 39
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