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Autoplot was introduced in 2008 as an easy-to-use plotting tool for the space physics community.
The idea was that data sources would be identified with URIs, and data from these sources would
be loaded in and a reasonable rendering of the data would be shown automatically. The scientist
could then easily adjust plot axes and navigate the data. URIs would point to data files served on
web sites, and Autoplot manages the download and freshness of the files. Data from different
sources is easily integrated onto one page, and configurations are saved as ".vap" files. The
scientist can then easily communicate with others by sending URIs and attaching .vap files.

Autoplot is used widely on many missions, and its set of features has grown as well. Autoplot's
scripting is used by many students and workgroups to provide an alternate to IDL and Matlab
which makes loading data and producing graphics trivial, and allowing the scientists to focus on
the data. Autoplot has plug-ins that allow it to grab data directly from the CDAWeb and from the
PDS/PPI Node, providing a more abstract facility for discovering data. Last, Autoplot has been used
widely on the Van Allen Probes and Juno missions, and its use there is shown.

Looking at a CDF file with Autoplot A CDF file name is entered, and
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an editor pops up to get the
needed variable name. Note
this CDF file name is a URL, and

File Edit View Options Bookmarks Tools Help

Expert

gov/istp_public/data/polar/hydra/hyd_hO/2000/po_h0_hyd_20000109_v01.cde| LIRS

Autoplot will download the file

m axes | style | layout @ data | metadata @ script = console |

Into its cache automatically.
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® O O Editing URI http://cdaweb.gsfc.nasa.gov/istp_public/data/polar/hydra/hyd _h&2000/po_h0_hyd_20000109_vO01.cdf
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Select CDF Variable (2 data, 3 support not shown):
S ——

EMEELECTRON_DIFFERENTIAL_ENERGY_FLUX

| ION_DIFFERENTIAL_ENERGY_FLUX

Advanced
Load subset of the data:

-
[ | Only load data where:

ELECTRON_DIFFERENTIAL_ENERGY_FLUX v .eq

Interpret Metadata:

[ | noISTP [_] no dependencies

[ | show all

Electron Differential Energy Flux

Multiply the given value by 4 pi to obtain the total omnidirectional di
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ELECTRON_DIFFERENTIAL_ENERGY_FLUX(EPOCH=6260,ENERGY_ELE=29)

fferential energy flux.

File Edit View Options Bookmarks Tools Help

Expert

1/2000/po_h0_hyd_20000109_v01.cdf?ELECTRON_DIFFERENTIAL_ENERGY_FLUX|~ | (] (]

m axes  style layout | data | metadata | script = console |

el | | Overplot | | Plot Below |

POLAR/HYD Electron Differential Energy Flux

[y
o
=N
L1111

Autoplot v2015a_10

2 The URL and variable name form an
S o Autoplot "URI" which refers to specific
57 g data. These URIs can be shared with
: : colleagues and used in software.
: 102 3 % .
: After the data is loaded, you can
- Interactively adjust axes and labels to get
o S s— the plot you want.
00:00 06:00 12:00 18:00 00:00
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Autoplot's .vap files store canvas layout
and data references.

File Edit View Options Bookmarks Tools Help

st A URI can be an "aggregation" as well, which is a

axes  style = layout = data = metadata | script | console |

ar/efi/efi_k0/$Y/po_kO_efi $Y$m$d_v$v.cdf?POTENT&timerange=2000—01—09|21 > (&) template for generatlng ﬁle namesl USIng $Y for yea r’

$m for month, etc. $v will use the best file version

POLAR/HYD Electron Differential Energy Flux
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found.

This means:
 0old datasets are accessible without new code
 anyone can publish data without a special server
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See http://tsds.org/uri_templates for e
a full description of templates supported.

The button "Plot Below" is used to build stacks of
plots, and the layout tab is used to more finely

control the plot layout.

Autoplot reads data from many file formats:

e ASCII files, with full support for CSV files

 CDF files, the Common Data Format used in terrestrial space physics
e HDF5 and NetCDF files, used in earth sciences

e Binary tables, FITS files, Excel, .wav files, Cluster Exchange Format
Autoplot was designed with plug-in software modules and a

mature and proven uniform data model, QDataSet.

Note CDF files carry all sorts of useful metadata along with the data, so
Autoplot can effectively label axes, report units, describe caveats, and

Identify data providers.

Getting data from the CDAWeb

Though Autoplot can pick up a file and use it, it can also communicate with data
servers, like the CDAWeb at NASA/Goddard. These sources allow data to be
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discovered.
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m Edit View Options Bookmarks Tools Help Expert

New Window . — r
. a bookmark v
Clone to New Window - . > > &E

Reset Window...

laxes style layout data = metadata script console |

Add Plot From > das2server...

Add Plot... inline...

.= Open URI History... Local File...

5 -

pen .vap File... pds N\

Save As... !

Save #S

Print to >

Export Data...

Close

Quit
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File Edit View Options Bookmarks Tools Help Expert
vap+cdaweb: MELINE)
Editina 1IRl uan i rdawal:
— 1,006 Pick Dataset .

Datasely Select the dataset to work with: Pick... |
No dataset | CNOFS_CINDI_IVM_S00MS: CNOFS CINDI IVM ion density, composition, temperature, and drift (0.5-sec) - Dr. Rodericl
Loading DE1_PWI_LFC-SPECTRA: DE-1 Plasma Wave Instrument (PWI) Low Frequency Correlator (LFC) Electric and Magnetic Fie

DE1_PWI_SFC-SPECTRA: DE-1 Plasma Wave Instrument (PWI) Step Frequency Correlator (SFC) Electric and Magnetic Fie
DE2_PLASMASOOMS_LANG: .5 sec electron temperature, plasma density, and satellite potential - Larry H. Brace (NAS
I1_NEPROF_TOPS: ISIS-1 Topside Electron Density Profiles, manually scaled at CRC - ). E. Jackson (Communication Re:
I12_NEPROF_TOPS: ISIS-2 Topside Electron Density Profiles, manually scaled at CRC - ). E. Jackson (Communication Re:
I2_NEPROF_TOPIST: ISIS-2 TOPIST produced electron density profiles, of highest quality (quality flag= 2 and 3 - X. H
IM_ELECTRON_DENSITY_RPI: IMAGE RPI electron density along the spacecraft orbit, IMAGE Radio Plasma Imager (RPI)
PO_6SECPOTLDENS_EFI: Polar Spacecraft Potential and Inferred Plasma Density - Mozer (UC Berkeley)
RBSPA_EFW-L3: L3 Spin-fit Electric field in modified-GSE (MGSE) coordinates, density from EFW S/C Potential, and oth
RBSPB_EFW-L3: L3 Spin-fit Electric field in modified-GSE (MGSE) coordinates, density from EFW S/C Potential, and othe
RBSP-A_DENSITY_EMFISIS-L4: 1-second density and other parameters inferred by digitizing the trace on the spectrog
RBSP-B_DENSITY_EMFISIS-L4: 1-second density and other parameters inferred by digitizing the trace on the spectrog
SNOE_L3_GEO: NO density, 100 - 150 km, geographic coordinates - Charles A. Barth (LASP/CU)

SNOE_L3_MAG: NO density, 100 - 150 km, geomagnetic coordinates - Charles A. Barth (LASP/CU)

THA_L2_ESA: THEMIS-A (PS): Electrostatic Analyzer (ESA): Electron/lon Ground-Calculated Energy Fluxes (ions: 5 eV t
THB_L2_ESA: THEMIS-B (P1/ARTEMIS-P1): Electrostatic Analyzer (ESA): Electron/lon Ground-Calculated Energy Fluxes
THC_L2_ESA: THEMIS-C (P2 /ARTEMIS-P2): Electrostatic Analyzer (ESA): Electron/lon Ground-Calculated Energy Fluxes
THD L2 ESA: THEMIS-D (P3): Electrostatic Analyzer (ESA): Electron/lon Ground-Calculated Enerqgy Fluxes (ions: 5 eV t

—

Time Ran ™ Filter |density &
data avi CCancel ] [0
y ;_Plot

uri rejected, inspecting resource for parameters
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File Edit View Options Bookmarks Tools Help Expert
vap+cdaweb: Z\ LIRES)

e OO0 Editing URI vap+cdaweb:

Dataset: RBSP-A_DENSITY_EMFISIS-L4 A" | Pick... |

1-second density and other parameters inferred by digitizing the trace on the spectrograms. - Craig Kletzing (University of lowa)

Select CDF Variable (8 data, 1 support not shown):
C

I Ny Advanced
| bmag Load subset of the data:

1 fce =
] fpe B -

| wpe_over_wce || Only load data where:
] fuh i _ - . ,.
] density y v .eq 4 0

_1 digi_type

density(Epoch=1035)
electron density

Time Range: 12015-03-18| ] (&)
2012-09-15 03:02:33 to 2015-07-01 01:43:24

| Cancel | | Overplot | | PlotBelow | DPRt

ﬁ

uri rejected, inspecting resource for parameters
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File Edit View Options Bookmarks Tools Help Expert

cdaweb:ds=RBSP—A_DENSITY_EMFISIS-L4&id=density&timerange=2015-03—183! >) &)

m axes | style layout data metadata script console |

RBSP-A/EMFISIS electron density

103 3 '

102 3

] i
10 &!
: A ]

density (cm**-3)

100 3
10713
||||| I T T T T T I T T T T T I T T T T T
00:00 06:00 12:00 18:00 00:00
2015-03-18 2015-03-19

ready

File=Add Plot From... shows the
data sources that allow discovery.

das2server is a homebrew server
at U. lowa, inline allows short
code snippets for data "mashing,"”
and pdsppi is described later.

CDAWeb brings up the CDAWeb
editor panel.

The panel shows a list of the data
sets available. Each of these
represent one type of CDF file.

A filter is provided to search on
mission, Pl name, or free text.

Here "density" constrains the
search and we find the density
product for RBSP-A (also known as
Van Allen Probes) mission.

One of the files is downloaded,
and the parameters found within
the file are displayed.

The CDF file for the time
requested is downloaded, and
parameter displayed. Additional
data will be loaded as the time
axis is adjusted.

You can re-enter the editor panel
with the inspect-folder icon, and
add additional parameters below.

Output from Autoplot

Data can be output in many ways

— Render canva
&timerange=2015-03-183l > &) PNG and PDF

adata | script | console |

Save canvas

jl —"_ configuration

file, data can

\
CDF files

18:00 00:00
2015-03-19

embedded within

Copy and PaSte Image 1979—I03—17 | 1979—I03—19 | 1979—103—21 | 1979—103—23 |
,A Into email or PowerPoint Time

Export Data to ASCII
table, Excel Spreadsheet,

Getting data from PDS/PPI

e OO0 Autoplot v2015a_10 H .
2N Edit View Options Bookmarks Tools Help Expert ThIS uses the DITDOS Web Interface to
[ File |
New Window IMAG-4-SUMM-HGCOORDS-1.92SEC-V1.0/DATA/HG_1_925_C&param=Bmag v | (] (&) : .
Clone to New Window S browse and retrieve data. Data is sent
eset Window... B axes | style | layout | data | metadata | (script) | conso le |
Add Plot From > inline...

over in VOSPASE tables.

Export Data...

Close
Parameters:

Quit

Product: |DATA/HG_1_92S C | Pick... |

be able to read data and provide the
same functionality as other data sources.

Time:

Add Plot... cdaweb...
S to SVG , .= Open URI History... ET
d _ i}
(S)pe“Avap File... Local ... ' ® O O Editing URI vap+pdsppi:sc=Voyager+1&id=PPl/VG1-}-MAG-4-...
ave AS... r " " " ] [ ]
Save 3®S SPACECRAFT: | Voyager 1 ™ ThIS IS Stl” a Work In progress’ but It WIII
Print to > ; o Dataset: | PPI/VG1l-)-MAG-4-SUMM-HGCOORDS-1.92SEC-V1.0 =
i I ‘* ,
s \ {f i |

Spacecraft Clock:
MAG ID:

to a .vap ey | LR
be BEIR |

1071 =

| Cancel | | Overplot | | PlotBelow | [ Plot
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File Edit View Options Bookmarks Tools Help

Using Jython to Mash Data

Expert

[aSet('http://papco.org/data/nc/Ismask.nc?mask[O]')&removeVaIues(temperature,where(eq(landMask,0.0)))"‘ @ L\_’;J

axes | style | layout @ data @ metadata

® O O Editing URI vap+inline:temperatuN=getDataSet('http://papco.org/data/nc/sst.wkmean.1990-present.... '
| %ata | jython

Autoplot works on
server-side render

server iIs available

servers like Tomcat for

thin clients, and an example

Java web

Dashup is the data mash up tool, for combining data from different sources.

100. -

ing to ]

-
[ ]

N

0. j‘

Matlab and IDL Integration .

Autoplot can be easily linked into Matlab and IDL -100. -
and used to load data into these environments. o.  s0. 100. 150. 200, N

See http://autoplot.org/idIMatlab. g%gﬂ

temperatu... | |http://papco.org/data/nc/sst.wkmean.1990-present.nc?sst[1000] MEZ|&)
| landMask= | http://papco.org/data/nc/Ismask.nc?mask[0] MEZ=|S)

L #& | (click to add)

50. 1-" = - M dataset | filters | Double-click on the name to set the data set.
- = [

add(x,y) L] removeValues

subtract(x,y) L

multiply(x,y) ~ temperature

divide(x,y) v

DOW(XY) ] where

atan2(x,y) ; ¥ B eq

toRadians(x) )

toDegrees(x) - landMask
“ 0.0

I I L I I LIN D B | I LINN B B | I LIN B B | I

. plot_0 selected

Starting Autoplot

Autoplot is a Java application that uses Oracle's Java Webstart to provide click-to-launch
functionality. Many people have found it easier to just download a single .jar file and
launch that instead. Go to http://autoplot.org to get new releases. 22

(Autoplot is free and GPL)
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Slicing and Dicing Data

hopeSlices.vap* - Autoplot v2015a_10
File Edit View Options Bookmarks Tools Help Expert

A)pe/Ievel3/PA/rbspa_reIO3_ect—hope—PA—L3_20140117_v6.0.0.cdf?FEDU&where=Mode_EIe.eq(mode)j" (>) (&)

RBSP/ECT HOPE data is
a "qube" of data Iin
time, pitch angle, and

| Cancel | | Overplot | | PlotBelow | FPIOI

Coming soon is a data mashup GUI (above), where Autoplot
can load data from several sources and combine them
using any of the scripting functions. Presently an Autoplot
script (Jython code with Autoplot functions) is used for this:

e OO0 script
t [ Execute J W stop | SaveAs.. | | Open.. | | New | | Data Source Context 7 |

1 temperature=getDataSet('http://papco.org/data/nc/sst.wkmean.1990-present.nc?sst[1000] ")
2 landMask=getDataSet('http://papco.org/data/nc/lsmask.nc?mask([0]")
3 result= removeValues(temperature,where(eq(landMask,?.0)))

4

/Users/jbffautoplot_data/fscache/http/jfaden.net/~jbf/autoplot/agu2015/mash.jyds (read only) 4,1

@ axes | style | layout | data | metadata | script = console |
Autoplot v2015a_10 ) energy- AUtOpIOt ShOWS
RBSP_A/eCt;i%)g)Ee_-ElﬁER%oYtE|2iiff£e8lj‘§igle$/|eCtron flux F::frel::_l:ct—:l:::—Pf\)—pl.t::(s)14::1()7%?:::.cd::ll)su&::elfe=Mode_Ele.eq(mode)_' L;xpL;t 2 B D S I i C e S Of t h e d a ta )
T T T ””M M | BN o= o | vou | i | e A user interface is
%\ E ; | ‘ | -A/ect-hope-L3 HOPE differential electror p rOV i d eS i nte ra Ctive
< 100. Epoch_Ele=2014-01-17T05:06:08.108Z Lo
] 50_;»] | [ | . ‘ FO controls to allow
] |l | 1 ' I
0. 1 hl ; I|m|ll “‘ i “Wl.‘lbl l lll "m' o 100. 3 109 eX p I O ra tl O n Of th e
(2)8!1040-01-17 06:00 12:00 50. . data. Other data
RBSP-A/ect-hope-L3 HOPE differential electron flux § 0. .. . ' ;— 108 O pe ra tl O n S a re
PITCH_ANGLE=72.0 > = . .
e i available as well (via
$ perations . .
%{, _H Slice Dimension: | Epoch_Ele (3143 bins) = U TO O I S—)Ad d Itl O n a I
@ g index: [ B31)J[(AO 2014-01-17T05:03:06.536Z .
: oy = Operations), such as
g s smoothing and
I o N [ Cancel | [ Okay | detl‘endlng data, and
0000, B0 20 1800 - -
2014-01-17 g " performing FFTs.

. plotElement_1 selected

PNG Walks

The PNGWalk tool lets you quickly browse pre-generated PNG walks of your data.
Autoplot easily generates PNG walks as well, and inserts "Rich PNG" metadata so

Using Jython to Build Applications

e OO0 Autoplot v2015a_10 ‘ J .
File Edit View Options Bookmarks Tools Help Expert u n O Waves tOOI IS
http:/fwww. physics.uiowa.edu/~jbffjuneWavesModes jy?orbit=4 = LEJ Ll:'d u Sed to p I a n
@ axes | style | layout | data = metadata | script | console | i n Stru m e nt m Od eS fo r

each Jupiter orbit.

10. 4 P4 i North as seenfrom

" 7 utt=2016-11-16T16:55:00.001Z : ~~above the horth pole "
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Clicking on the plot
draws an overlay
showing time,
position and the

\\Foo | Instrument mode
i (e.g. "INS3" is green)

5 2016-11-16T10:52:00,0012
> at=5/. ,Jon= .
2 .-*_',fg’“’. INS3

..............................................................

axis labels and plot cordinates are available later. http://autoplot.org/richPng g\% 40 T N This is implemented
J:T&:Ielfcsa gsg)au;cnt?rlwsi.eTgLet’ ‘afgd the hope is more data systems will adopt this o ] T T as a script yvhlch sits
PUE- O S R N on a web site so any
File_Navigate _Options _Bookmarks team member can
LSingle | Comextion | Grd Covers _Digruzer — . T ~easily use the tool.
| I | LT ™ ; File _Ed _
= | oo o7 Autoplot is intended to be a simple tool providing easy
[ wrr access to data. As it. hgs matured with RBSP (Van AIIe.n
Kl i \}[ Probes) and other missions, more advanced features like
ARSI Y oy scripting are being used for other business functions needed
1°°-;‘\§J¥P‘W*'M’q gy, T vyt " in research. These are quickly maturing, and should be
RS R “’W Mt [\\S * useful to many in the coming years.
M
L | | More information about Autoplot can be found
at http://autoplot.org. ==
JTNEE U S - T s pillautoplot-org. gig
- The PNGWalk Tool has a built-in A community discussion group answering questions and

file:/Users/jbf/Desktop/pngwalk/product_S$Y$mS$d-SHSMS(S,delta=15).png

|| Limit range to: Select... || Show Missing
U () (W U IRU SRV

. Plot Coordinates: 2015-02-02T06:12:00.5442, 1.7338

e digitizer which allows rapid

~enanso | AIQItiziINng of pre-rendered png
Images. (Data from NSF
FIREBIRD-II mission, Pl H. Spence)

announcing new releases and functionality isat
https://groups.google.com/forum/#!forum/autoplot &




