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Autoplot Overview

Autoplot URI

AUtOpIOt s a Java application vap+hapi:http://amda.irap.omp.eu/service/hapi?id=mgs-er-omni&timerange=2006-10-10

for display of data, reading in \

data from many different file types e e

and data Servers_ E|hap+hapi:http:l;amda.irap.ump.eu;service;hapi?id=mgs.er.amni&timerange=zooa.1o.1o |H
canvas | axes | style | layout | data | metadata | script | consol le |

Data sources are identified by “Autoplot URIS”

which are entered in the address bar at the top. I
Data is then displayed as spectograms, lineplots, N

etc, depending on its structure.
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GUI editors allow scientists to create URISs.
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Autoplot Overview — Aggregation

The URI can be a file on a remote server, and it
will be downloaded and cached automatically.

File Edit View Options Bookmarks Tools Help

i . ., H |http:n’fautop|ot.orq.’datafaqqfefif$Y;’poikoiefi7$Y$m$d7v$v.(df?POTENT&ti mmmmm ge—Jan+2000 |M
Autoplot can aISO take an aggrega‘“on canvas | axes | style | layout | data | metadata | script | console |
template specification for filenames, like o
http://autoplot.org/data/agg/efi/

$Y/po_ kO efi $YSImPd_v$v.cdf?

timel‘ange:Jan+2000 ::: !
The website is listed, and each file’s time range ”
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Autoplot Overview — HAPI Server Support

* Autoplot uses custom client software to talk to servers like
CDAWeb, PDS-PPI, and Das2Servers

e Support for HAPI servers

Autoplot is part of HAPI development
Supports ‘bleeding edge’ features

Works around mistakes in implementations
to assist teams setting up servers,
provides feedback on log console.

Anyone can set up a HAPI server, but
there is a registry of HAPI servers
Autoplot will propose.

File Edit View Options Bookmarks Tools Help

Expert

E |vap+hapi:

canvas | axes | style | layout

[

Editing URI vap+hapi:
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HAPI Server:

https://cdaweb.gsfc.nasa.gov/hapi

|density

~la]

RBSP-A_DENSITY_EMFISIS-L4
RBSP-B_DENSITY_EMFISIS-L4

RBSP-A DENSITY_EMFISIS-L4

2| [¥] Time

[y: Digitized frequency point, interpreted using value of digi_type

[ 1 bmag: B-Field magnitude used to infer fce

| [ fce: Electron cydotron frequency (fce)

[Ifpe: Electron plasma frequency (fpe)

[] wpe_over_wce: Ratio of electron plasma oscillation (wpe) to cyclotron gy
[Ifuh: Upper hybrid resonance frequency (fuh)

density: electron density
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Autoplot Overview — Scripting

* Autoplot includes Jython scripting (where Jython is an
old version of Python implemented in Java)

« Jython scripts are used extensively

File Edit View Options Bookmarks Tools Help Expert

lé"|iap-¢-h.§|pi:https:f,f(daweb.gsfc.nasa.gowhapi?id=RBSII'-A_DENSIT‘|’_EI\-'IFIEiIS-LLl&p aaaaa ters=Time,density&timeran ge=2019-10-121H

B Create CUStom appllcatlons vas raxes rstyle rlayout rdata rmetadata rscript r ooooo le |

(interactive digitizer) | Save As... || Open... || New | Application Context |v‘

1 tr= getParam( 'timerange', '2018-04-01T09:11/2018-04-01T09:23"' )
_ Perform data handllng i load( PWD + 'Electric Aliz '.-'a:-‘:":i-'_li—ra'-.‘_i—: +tr ) | - -
(bU|k CSV tO CDF Conve rSiOn) g b_components= getDataSet('vap+das2server:http://jupiter.physics.ulowa.edu/das/server?dataset=Juno/FGN/MagComponents’, tr)

- Read new file formats o

11 AzOfB= atan2( By, Bx )

nts[:, 3]
s[:,0

[:.0]
nents[:,1]
s[:.2]

R d' J SPS fI 12 MSCwrtB= acos( Bz/magB )
a. IO Ove I e 13 EyWrtB = acos( cos( PI/2 - MSCwrtB ) * cos( PI/2 - AzOfB ) )
14 plot( 2, toDegrees( EyWrtB), ytitle='Ey wrt B")

15

homeljbfict/autoplotimestingsfihdea2021/medialE y_wrt_B.iy 15,1




Useful Libraries coming out of Autoplot

Autoplot is 750,000-lines of Java code delivered in 30MB jar file.
* I've been extracting libraries from there to make functionality useful to other Java codes
« TimeUltil library for managing time
- 1S08601 parsing and formatting of times and time ranges
- Previous midnight, next day, day-of-year, etc.
- https://github.com/hapi-server/uri-templates/blob/master/UriTemplatesJava/src/org/hapiserver/TimeUtil.java
« Stand-alone HAPI client https://github.com/hapi-server/client-java
- Up-to-date with the HAPI feature set
- Supports streamed responses, so codes can process data as it's received.

- Client-side caching, where repeat reads are fast and cache data is kept up-to-date.
Python client will use the same cache.

* URI_Templates
- Autoplot’'s aggregation feature based on this, format and parse strings like $Y$m$d_$v.dat

- https://github.com/hapi-server/uri-templates


https://github.com/hapi-server/client-java

Pure-Java CDF Library

* Nand Lal's CDF library was moved to Github to be maintained under
Autoplot's area (for now).

« Jeff Maxwell at Uptake (a private US company) is using it for applications.
 He modernized the project, adding unit testing and modern build systems.

* With Nand's passing this last year, Jeff and | will continue to curate it, in
coordination with the CDAWeb team.

* https://github.com/autoplot/cdfj



Build and Distribution moved to U. lowa Site

e autoplot.org was an Amazon AWS node

* To simplify the site and allow it to be moved to a new host, the software
distribution was moved to U. lowa servers

* This has been almost transparent to the scientists who use Autoplot

* The mechanism for launching Autoplot with CDF file CDAWeb with WebStart
uses has been problematic. (I think this still has issues?) With WebStart going
away, | wonder if we should look at using the SAMP Hub for this.



Build and Distribution moved to U. lowa Site

* New launch page encourages use of non-WebStart launch methods
(.dmg for Macs, .exe for Windows) that work more reliably.

Autoplot Application (v2021a_9) - Google Chrome

° 64-b|t Java ' 2021/hapi/20210926_ihde= % | @ Agenda-IHDEA-Cosmos X | <> Autoplot/Bugs/#2394is: X Autoplot Application (v20: X | 4+ O
|S assumed’ & > (€ A Notsecure | autoplot.org/jnlp/latest/ r & O PF @ N G :
32_b|t Stl” =% apps B timekeeping M ihdea/agu WM fun BB ct W project W autoplot W git % Bookmarks » | [ Other bookmarks Reading lisk

SuU p p 9] rte d ] Autoplot Application (v2021a_9)

~ | jnlp WebStart : Open JDK and Java 8 through Java 11 launch mechanism, 64-Bit Java will improve capabilities.
n

ingle-Jar : .jar files can be launched on Windows and Mac, and contain a shell script for launching on Unix computers.

=

n
:(’ S

s

DME, : a self-contained installer for Mac computers.

{ WM oy 5 self-contained installer for Windows computers. (Production releases only)

L

Autoplot [dev2T119] (alTline}

File Edit wiew oOptions Bookmarks Tools Help Expert
T wap-intarnal: - ||
canvas ~ axes | style [ layout | data [ metadata | console |
| —
o+ 10 ! L L 1 LB Run | Save As... Open... Hew Application Context |+
o 1 L E - =
L 4
Zda 9 B cache= getParam{'useCache', True, Use file system listngs cache to spesd up', [TrueFakse] )
=0 c T ing R it cache:
vl cache:
a g : ' - . - 8 Fi=Systemn.reset()
. . . 8  FleSystem.settings(). offine=True
2014-01-01 2016-01-01 2018-01-01 2020-01-01 Do seringst) o




Example Scripts — File Coverage

Bobby at CDAWeb may use a script | made for the RBSP-EMFISIS team,
which uses aggregation ($Y$m$d...) to compare data products at two sites.

Autoplot 20210924a (offline) - + X
File Edit View Options Bookmarks Tools Help Expert
lg‘ge.’ccnterageTcmI.jy?catsea:13&(.3tsel:n:i-l.‘&asc:‘a‘.S:timerang(-3=2012-10-01;’2019-10-01.‘&euseCache:True|H
canvas | axes | style | layout | data | metadata | (script) | console |
| | | Save As... || Open... || New | |Application Context |v|
lO 1 1 1
115 C -
mq:if 3 F /{cdaweb.gsfc.n
g%@ 54 - +sc+'_mag
omg Jmissing [ +SC
028 4 F
0 T I T I I T I //cdaweb.gsfc.n
2014-01-01 2016-01-01 2018-01-01 2020-01-01 tmpl= +sc+'_magn =
labl= 'CDA “RBSP- "+5C+" IcMag-L3
10 . | . | | . | af ( case==2 ): -
115 C base= /{cda 0 n'+sc+' /14/emfisis/wna- g
o 1+ F
@<L 1 F tmpl= sep).cdf
58 54 - labl=
goc 1 missing F S ( case==3 )
U A ] C base= 'https sp'+sc+' /14/emfisis/densi
0 T I T I I T I tmpl= 'SY/ p).cdf
2014-01-01 2016-01-01 2018-01-01 2020-01-01 labl= 'cCD:
if ( case==11 ):
10 1 | 1 | ] | ] base= /RBSP-"+5C+'/L3/
] L tmpl= g s-sm_emfisis-L3_$y$méd
] ?n%ldfff?'égﬁn%‘é.ﬂ” F labl= 'Towa!cRBSP-'+SC +'!cMag-L3
5 ' 9 = if ( case==12 ):
i - base= 'h f/emfisis. phy
] E tmpl= 'SY/Sm/Sd/r wna ).cdf
0 ' T ' T Y ' T labl= CRBSP - '+5C+' I cuna_su
2014-01-01 2016-01-01 2018-01-01 2020-01-01 it ( case==13 ):
lowa base= 'htt //emfisis.physics.uiowa.edu/Flight/RBSP-"+5C+'/L4/ |
tmpl= 'SY/Sm/Sd/rbsp-"'+sc+' depnsitv emfisis-14 SYSmEd vE(v.sep).cdf |
RBSP-A T— | [v]
Density-L4 ) )
dataffscache/httpsiresearch-git. uiowa. edu/space-physicsirbsp/ap-scriptimaster/coverage/coverageTooljy (rez 169,1




Example Scripts — TFCat Reader

Baptiste and Corentin are using script to read new
TFCat formatted JSON files.

File Edit View Options Bookmarks Tools Help Expert

E |aves_lesia_tfcat_2017.json?mode:'Iabel'&script:https:ffgithub.comfautoplotfscriptSfblobfmasterf‘formatsftfcatftfcat.jyds‘H

This script could be built-in (GamuaE Y axes 1 siyis | Tayout | data | motadata | sargt | consels |
to Autoplot so that the
the files are recognized
on any running Autoplot.

Juno Wawves - Electric Field Spectral Density

Freq. (Hz)

2lusoiad YI0T 2A0dy gp

00:00 06:00 12:00 18:00 00:00
2017-07-20 2017-07-21

https://doi.org/10.25935/nhb2-wy29



Example Scripts — Digitizing

LookTimeTags.vap* - Autoplot 202109243
File Edit view Options Bookmarks Tools Help Expert digitizer

File Edit
S h I n g IS u SI n g a SCrI pt fo r E ‘file:m‘homeljbffctfautoplot!data.'sps]shingfl3031U_l?UO_ZEIOO-HeIiolown.sps ‘H
(slopes)

‘ x(UTC) y(MHz) X2(utc) Y¥2(MHz) slope(s**-2)

- -, " - . *r—ml it m tadat I/ int |/ ] ’/;_‘: gitizer) r/ ‘ ‘201ErOErlDTlB‘Z}ESJESZ 17.473 2018-03-10718:5...|19.729 1064.2
digitizing RadioJove data, [« oo B L e e
Wh iC h I m p I e m e nts a ‘ Hel\otom{n (Thoma‘s Ashcraflt) @ Lamyl' New Me)&\co LHC ‘ 2300

30+
workflow so the human E
. 28 [
operator can quickly
26 [ =
prOCeSS featu res. :72150 ‘mflzlrf]:!tde) | Clear selection Delete Selected Export Data...
T 24 r
g r slopes
The RadioJove reader is L7
g g 2050 ' ‘ ! '
. . . . . & - 1000 4 [~ siope]
20+ p
itself a script which is built- : ol J’\ :
. 2000 ‘ .
In to Autoplot. *
2018-03-10
15| 1950 . I ‘ I . '
- 22 - ~Y2|
‘ ‘ I I I ‘ - igz /\ Z
18:00 20:00 22:00 T T T T
2018-03-10 Time (UT) 18:00 20:00
2018-03-10




GitHub/GitLab Support

€) scripts/readTypeSps.jyds at X + File Edit view oOptions Bookmarks Tools Help Expert

N t th t I’I t r ft n m Int In d t € > C & githubcom/autoplot/scripts/blob/master/formats/spsE [nttps: /github. com/autoplot/scripts/blob/master/formats/sps/readTypesps.jyds H
0 e a SC p S a e O e a a e a 5% apps I timekeeping WM ihdea/agu M fun BN ct MM proiectd( canuac | axes | ctula | lavou + | data  metadata I ccrint I concala |

Editing URI https://github.com/autoplot/scripts/blob/master/formats/sps/readTypeSps.jyds2timerange=2018-04-02+6:06 +to+ ..

GitHub or at a GitLab instance. Q) snerormmoo. ) |
Das2Java’s FileSystems API allows 5 oot seripte. - |
these server types to be “mounted” and e o :%ﬁt‘;ﬁ’:f:’;':‘:;f:;ii?,“JZ;“3;;‘1”,’;375133‘::‘;:’:21;’§f:;“E.-TL;Z‘ZJ?°‘“”5”“"°E““""”“M' ‘u ‘
files retrieved from them.

¥ master ~  scripts / formats / sps / reaq

This allows the scientists share a SCript @ s cupecrose
without having to worry about moving it ...
back and forth, and GitHub/GitLab T
provide editors so fhe script can be : TZST.‘:Z’;;iiii?‘?;222325522?;2222??J‘

modified directly, right on the websites. o

| cancel || overplot || Plot Below H > Plot ‘
06:20 4

06:10
2018-04-02 Time (L)

logger= LoggerManager.getlLogger('apdss.radiojove.sps")

resourceURI= getParam( 'resourceURI', 'http://www-pw.physics.uiowa.edu/~jbf/autoplot/jyds/formats/radiojove/1522660086180402060

antenna= getParam( 'antenna', @, 'the antenna to load when multiple dual antenna file is used.', { 'values':[0,1], 'labels':['®

© W o~ oo W

10 logger.fine( 'resourceURI: %s' % resourceURI )
11 logger.fine( 'antenna: %d' %antenna )

12

13  oldslow= 'F'

14



GitHub/GitLab Support

The RadioJove data is read into Autoplot
using a script that Masafumi Imai wrote

and maintains. Autoplot sees the .sps file

extension and uses the script, grabbing a
current version from the website.

Currently the GitHub/GitLab support
doesn’t recognize instances
automatically, so people must provide the
server URL (e.g. https://github.umn.edu)
and | have to hard-code it in. Also,
private projects are not accessible to
Autoplot, so only public projects are
supported. | hope to fix both of these
problems this coming year.

<« > C @ g\'thub.[om/autoplctfscrlpts[blcb/master/format&fspi,g|hllps:/fqithub.(0m/autoplot/s(ripls/hlob/maslerffarmats/spsfreadTypeSps.iyds

scripts/readTypeSps.jyds at 1 X + File Edit view oOptions Bookmarks Tools Help Expert

I=]
pps W timekeeping MM ihdeafagu Bm fun B ct MM proiect i canwas | avec | etula | lavout | data | metadata | ecrint | console |
Editing URI https://github.com/autoplot/scripts/blob/master/formats/sps/readTypeSps.jyds?timerange=2018-04-02+6:06 +to+ ..
script | params

RadioJove SPS Reader -‘

resourceURI, example file to load:
|http:fﬂwww-pw.physi(s.uiowa.edu/~ihffaulop|ot/jyd5/formals/radioioveflSZZGﬁOOEGlEOaOZOGO‘lH [ deraur ]
ant

[x[e]

[ autoplot/ scripts  Public

enna, the antenna to load when multiple dual antenna file is used.:

<> Code i1 Pull requesis |0

() lssues

¥ master ~  scripts / formats / sps / reaq

0 jbfaden Update readTypeSps.jyds

2 1 contributor Select from the variables calculated by the script, 'data’ or 'result’ is use:

Select variable: ‘V‘
[ cance 1| overplot || Plot Below H > Plot ‘
200 lines (169 sloc) 6.92 KB 06:10 06:20 06:30
1‘ 2018-04-02 Time (UT)

1 from org.das2.util import LoggerManager
2  setScriptTitle( 'RadioJove SPS Reader' ) ready
3
4  logger= LoggerManager.getlLogger('apdss.radiojove.sps")
5
6 resourceURI= getParam( 'resourceURI', 'http://www-pw.physics.uiowa.edu/~jbf/autoplot/jyds/formats/radiojove/1522660086180402060
8 antenna= getParam( 'antenna', @, 'the antenna to load when multiple dual antenna file is used.', { 'wvalues':[®,1], 'labels':['®
9

10  logger.fine( 're sourceURI )
11 logger.fine( 'antenna: %d' %antenna )

SourceURI: %s' % re:

13  oldslow= 'F'
14



New Formats

It's fairly simple for me to add support for new formats (like RINEX mentioned on
Wednesday, for example) and people who would like to use Autoplot with their data
should feel welcome to ask. Baptiste’s team asked me to add support for TFCat, and |
was able to provide the function to them in about an hour.

Once the format is added, all of Autoplot’s functionality is available with that data.



Coming this next yeatr...

Autoplot has a built-in HAPI server | use for testing, and | plan to make a free-standing Java
version of the HAPI server. This software might be useful to the Madrid ESAC team, for example.

Office hours, inviting people to Zoom in to ask questions. Of course people can
email me, but | think this might bring in some new people.

Monthly show-and-tell Zoom meetings, where people can ask questions, share things that they’'ve
been working on, and | can show new features.

Hold Zoom classes for groups requesting a live introduction to the Autoplot. | wrote a new class
outline and did this with U. Minnesota Space Physics people earlier this week.



Thanks!

Jeremy Faden
faden@cottagesystems.com



