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Abstract

Autoplot (www.autoplot.org) is software for plotting data from
many different sources and in many different file formats. Data
from CDF, CEF, Fits, NetCDF, and OpenDAP can be plotted,
along with many other sources such as ASCII tables and Excel
spreadsheets. This is done by adapting these various data
formats and APls into a common data model that borrows from
the netCDF and CDF data models. Autoplot uses a web browser
metaphor to simplify use. The user specifies a parameter URL,
for example a CDF file accessible via http with a parameter
name appended, and the file resource is downloaded and the
parameter is rendered in a scientifically meaningful way. When
data span multiple files, the user can use a file name template in
the URL to aggregate (combine) a set of remote files. So the
problem of aggregating data across file boundaries is handled
on the client side, allowing simple web servers to be used. The
das2 graphics library provides rich controls for exploring the
data. Scripting is supported through Python, providing not just
programmatic control, but for calculating new parameters in a
language that will look familiar to IDL and Matlab users. Autoplot
is Java-based software, and will run on most computers without
a burdensome installation process. It can also used as an applet
or as a servlet that serves static images. Autoplot was
developed as part of the Virtual Radiation Belt Observatory
(VIRBO) project, and is also being used for the Virtual
Magnetospheric Observatory (VMO). It is expected that this
flexible, general-purpose plotting tool will be useful for allowing a
data provider to add instant visualization capabilities to a
directory of files or for general use in the Virtual Observatory
environment.
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Autoplot plots data from many different sources using an
interface that is familiar and simple.
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- Metadata (ISTP-CDF)
LNITS=#/cc
CATDESC=Solar Wind Proton Number Density, scalar
SCALEMAX=200.0
P DEPEND_O
WALIDMAX=1000.0
WALIDMIN=0.0
WVAR_TYPE=data
DISPLAY_TYPE=time_series
DICT_KEY=density=
FORMAT=FE5.2
AVG_TYPE=
FILLWAL=-1.0E31
WAR_MOTES=Mp is the proton number density in units of cm-3, as calculated by inte
FIELDMAM=Proton Mo, density
SCALEMIN=0.0
LABLAXIS=SW H Mum Density

00:00
2007-01-17

= Statistics
# invalid=0 of 288
Mean=3.34
Std Dev=0.55
Cadence=5.00 min
P dataset= Np[Epoch=288] (#/cc)

al [ [>]

Metadata is displayed in a tree widget, and is used to discover
axis labels and ranges when the metadata model is known.
ISTP-CDF is the model recognized here.
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Browsing the data is fast and intuitive. Drag out a range on
an axis to zoom in on the axis. The mouse wheel works as
in Google maps: press the mouse wheel and drag to pan
the axis. Spin the mouse wheel to zoom in and out.
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A context overview plot shows the new setting in context.

Autoplot plug-ins allow it to access many different forms of data. Plug-ins adapt file
formats, and also interfaces like OpenDAP. Here, the Java NetCDF code is
adapted for Autoplot so that NetCDF files can be read in. (Note the sea surface

temperature is interpolated over the continent, this will be fixed soon!)
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Autoplot is different from other analysis systems

* simple, general-purpose interface increases acceptance and broadens utility

* Java Webstart makes installation and maintenence trivial

* remote filesystem layer plus aggregation templates provide excellent browsing using a simple server
* handles data at many levels of abstraction, from array of numbers to timeseries with physical units

* all data is converted to standard, uniform model

* anti-aliased fonts and graphics improves ledgibility and appearance

* highly interactive graphics components

* extensible plug-in data sources

* plug-ins output digital data to Excel, CDF, many others to come

* Jython scripting allows derivation of new datasets, complex applications, and programmatic control

* separation of Model and Controller code from View allows for use on the server-side as well as client-side
* open-source, and building procedure documented from SVN checkout to invocation
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Autoplot with all of its features enabled. Tabs can be undocked allowing the
data and metadata to be viewed at the same time.
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Autoplot allows for fine control of appearence with the style tab and options

Launching Autoplot

Autoplot is released using Sun Microsystems' Java Webstart and runs on Java 1.5.
When webstart is properly configured, Autoplot is launched by clicking a link on a web
site. Most desktops have Java installed already and can run webstart applications. The
production version of Autoplot is linked at the top of www.autoplot.org.

Java can be downloaded freely from Sun (or Apple), and instructions for configuring
webstart can be found at www.autoplot.org.
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==Xl das2 (www.das2.org) is the

interactive graphics library
used by Autoplot. It provides
anti-aliased graphics and
interactive mouse actions, like
this horizontal slice of the
spectrogram.
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Integration with the VxOs

VIRBO: TSDS Server
* Specialized plugin written to request data at appropriate resolution
from the TSDS server
* uses server side Autoplot to generate preview graphics
* Lightweight applet contains just one plugin to browse TSDS

VIRBO: VxOWare Server
* netCDF files are staged on the server, then Autoplot is launched with
dynamic jnlp server so that webstart launches Autoplot and the
resource is plotted.

VMO:
* references to CDF files are plugged in by dynamic jnlp server
so that webstart launches Autoplot with the CDF URI
pre-loaded. CDF completions display the list of plottable parameters

DataShop:
* Specialized plugin quickly developed to use data from the server.

Model-View-Controller Architecture makes Autoplot
well-suited for server side applications as well. An
example servlet is provided that shows how Autoplot
and Tomcat make a high-performance graphics
server.
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. . . In the Virtual Observatory Environment, data is produced and consumed in many ways.
Autoplot uses Data Source Plug-ins to access new data sources. The plug-ins standardize the data and metadata, but also Autoplot is weII-positionei/JI to adapt to many app?lications These are all workingy y
provide the schema for creating valid URIls. Data sources are registered by extension and optionally mime-type. A URI can operational modes: '
explicitly request a data source by using "vap+ext:." as the uri scheme. Some plug-ins also provide formatting, adding another L ' )
option to the export data dialog. You can look at the list of loaded plug-ins by entering "about:plugins” in the address bar.
The Autoplot application allows the scientist to trivially access data in many forms.
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