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EGSO
A maturing VO for Solar Physics

I R.D. Bentley, UCL-MSSL
^ (and the EGSO Team)

^3 3 May 2006

§ ICTP, Trieste

egso Overview

• Review of objectives of EGSO

• EGSO system

| • Special Providers

| • Interfaces into EGSO: GUI & API

• Example of application software

• Lessons learnt
o
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egso EGSO - European Grid of Solar Observations |

EGSO is a Grid test-bed related to a particular application
• Aimed to improve access to solar data for the solar physics and

other communities
• Addresses generic problem of a distributed and heterogeneous

data set and a scattered user community

• Funded under the Information Society Technologies (1ST)
thematic priority of the EC's Fifth Framework Program (FP5)

• Involves 12+ groups in Europe and the US, led by UCL-MSSL
. 4 in UK, 3 in France, 2+ in Italy, 1 in Switzerland, 2 in US
• Several associate partners, mainly in the US

• Objectives include:
• Building enhanced search capability for solar data
• Support of user community scattered around the world
• Provide access to data sources around the world
• Where possible, provide ability to process data at source

egso Generic Problem
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Identify suitable observations
• Need to identify when and where events

and features of interest occurred
o Many observations serendipitous

• Want to access as many different types of
data as are available

o Both space and ground based data important
2x106K

• Locate the data
• User only wants to know if data addressing a

scientific problem exists, not where or how
they are stored

• Process the data
• Extraction and calibration of a subset of the

raw data
• Growing problem with complexity of

environment user needs to do this

• Return results to the User
• Compare data from different instruments

• Assume scientist responsibility using existing
analysis tools

Problem similar for other communities using observations

8x104K

6x103K



onon Need to build on existing situation c
Bysu '

Data sources located around the world
• Large and small providers; varying resources and means of

access
• Need to make it as easy as possible to add new data sets

o Planned data volumes much larger than for current instruments
o Virtual observatory approach will be key in handling them

JS • User community scattered around the world
^ • Capabilities of users & their computing facilities vary greatly
-2
^ • Well established analysis environment
^ • SolarSoft (IDL) is a standard platform for analysis of solar data
'£ • Use what exists and require minimum change by the users
K • EGSO needed to tie back into these capabilities

g* • Other virtual observatories in solar and related disciplines are
^ under development - beneficial to collaborate

. VSO, VSPO, VHO, VSTO and CoSEC
• Working together provides a more capable system

r
Collaborations between Projects

"3

• Virtual Solar Observatory (US-VSO)
• Funded by NASA as a replacement for SDAC
• Differences wrt EGSO in scale of objectives - big/small box...

§ . SDAC (NASA-GSFC) and NSO are partners in EGSO
| • EGSO Coordinator in Chair of VSO Steering Committee

5 . Sun-Earth Connector (CoSEC)
^ • Funded by NASA under the LWS programme
"| • Significant synergies between EGSO and CoSEC
^ o EGSO using CoSEC services to provide additional capabilities
-S . EGSO Coordinator is a Col in CoSEC continuation grant

Virtual Space Physics Observatory (VSPO)
• Funded by NASA and recently established

£ • Discussions helping ensure EGSO provides full access to STP data
bq o The SPASE Data m o d e l part icularly helpful

• See URL: http://www.mssl.ucl.ac.uk/grid/iau
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egso The EGSO Search Engine O

New types of catalogue allow searches that identify events,
phenomena and features of interest
• Solar Event Catalogue (SEC) - derived from published lists
• Solar Feature Catalogue (SFC) - generated by feature recognition

Enhanced cataloguing & Registries describe the data
• Static Search Registry (sSR) describes the type of observations an

instrument makes
. Dynamic Search Registry (dSR) identifies which instruments were

observing during intervals of interest - allows narrowing of the
search in initial stages

• Standardized versions of observing catalogues (UOC) tie together
the heterogeneous data sets

o dSR can be an abstraction of the UOC, or derived from Provider
• Ancillary data used to provide additional search criteria

o DSO Server gives Yellow Page information on instruments, etc.
o QLK Server provides Phone book access to images, time-series,

derived products, etc.; can also do limited processing

Similar hierarchical cataloguing required in other data Grid projects

egso
Catalogue relationships
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DSO
Database of solar
- instrument
- observatory
- EGSO available?
- observing location
- observing interval
- description ....

SEC/SFO

SR
Time coverages
- instrument
- observing date start
- observing date end

Objective of. the improved metadata,
etc. is to be able to pose questions like:

Identify events when a filament eruption
occurred within 30° of the north-west
limb and there were good observations
in Ha, EUV and soft X-rays

Event/Feature Catalogs
- catalog name
- event name
- observing date
- description ....

Data
Archives

777

- ....many more
relevant characteristics
needed for searches

Built from



(UKtvp.
Part of the EGSO
Data Model

1.1 relationships
(may be tcnverLefl as parameters)

egso
Architecture - simplified
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I
Implemented as 3 roles - Consumer, Broker & Provider - with a communications layer
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egso EGSO Special Providers

Solar Event Catalogue

: Make a Search on Solar Resources :,

European Grid of Solar Observations
Selur Feature CatuJu^uesDiriuu

Sunspols liy Si

JubiritFjrm | l " " r "

egso
EGSO Special Providers

Solar Event Catalogues (SEC)
• Lists of the occurrence of energetic events and phenomena
• Important criteria for selecting intervals of interest
• Built from information contained in published lists

o Includes 17 lists from late 1970s onwards
o Flare lists, CME lists, lists in Solar Geophysical Data (SGD), etc.
o Specialized lists prepared by individuals,e.g. EIT Waves
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• Solar Feature Catalogues (SFC)
• Lists of the occurrence of features and phenomena

o Contains sunspot, filament and AR plage data for 1996-2004
• Created using image recognition software developed in WP5
• Provides an alternate means of selecting data

• Database of Solar Observatories (DSO)
• Provides details of all instruments and observatories whether they

are integrated in EGSO or not
• Removes need to carry this information within other metadata
» sSR is a very flat abstraction of the type of information in the DSO

o Allows identification of instruments that could have made observations
depending on date, location, etc.
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egso EGSO Special Providers O

• Stand-alone servers providing special services for main system
• Relational database with Web Service interface
• Supports SQL queries; results returned in VOTable format

o Contents depends on server, but standardized where possible
• Complexity of creating/updating database hidden from system
• Servers can also be accessed by other organizations
• Web interface also provided for the user

• Systems developed in parallel to the main system
• Reduced complexity of main system
• Allowed better deployment of effort within the project

Resilience of system increased by deploying multiple instances
• Widely separated locations to reduce network problems

o SEC (3; Ts, UCL, Na), DSO (2; Na, To), UOC (2; To, Ts)
o SFC (installed at BU, 2nd instance to be at Obs. Paris-Meudon)

• Automatic fail-over by system if a Special Provider has problems

UOC & QLK are similar, but intended for internal use

egso
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Solar Event Catalogue
Results as VOTable File

The VOTable (XML) result tile is
The TXT result rile is Bed 200'

SQL queiy: SELECT -FROM goes xray flare WHERE lime start>=-2002-07-lS 00:00:00' AND time_start<='2002-07-1S 23:59:59'ORDER
BY time start;

goes id mime start

5352'!

53525

53626

53527

53528

2002-07-15
00:<l2:00
2002-07-T5
01:5fl:00
2002-07-15
Ckt:05:00

200207-15
09:55:00
2002-07-15
11:23:00

lime si art
2002-07- IS
00:46:00

2002-07-IE
02.00:00
2002-07-15
04:14:00

2002-07-15
05.93:00

2002-07-IS
10.12:00
2002-07-15 2002-07-15

11:55-90

;?xml version="l,0" ?>
sIDOCTYPE VOTABLE (View Source for full doctype...)>

- <VOTABLE version="l.O"?
^DEFINITIONS />

- cRESOURCE type="results">
!DESCRIPTION>EGSO SEC Serv8r=:/DESCRIPTION>

- cTABLE>
AFIELD name="goe5_id" datatype="int" />
<FIELD name="ntime_start" datatype="char" arraysize
AFIELD name="time_5tart" datatype="char" array5i?e=
<FIELD name="time_peak" datatype="char" arraysize=
<FIELD name-"time_end" datatype-'char1 array5iz
<FIELD name="ntime_end" datatype="char" arraysize=
<FIELD name-"nar" datatype-"int" />
AFIELD name="latitude" datatype float" />
<:FIEL

O r free SQL igiiude long carr xray class optical class

VOTable standard developed within IVOA
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egso Lists in t h e SEC

SEC l i s t entry population last update 2085-85-14
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egso
SFC data extraction algorithms
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Sunspot detection - edge
detection • Active region detection -RG

Filament/prominences detection -RG

SFC includes data from 1996-2004
Results as VOTable File
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egso Handling the data O

Data could be located anywhere in the world
• User only needs to know observations exist, not where located
• System isolates user from the intricacies of access
• Burden on providers minimized to encourage participation

Provider role uses adaptor modules to handle the different
access protocols of the data providers
. Supports HTTP, FTP, Web Services, SQL...
• Sources used include other VOs - VSO, VSPO - and CoSEC
• Data source interface appears in standardized way to the system
• Simplifies addition of new sources

If possible, desirable to process the data "at source"
• Involves extraction and calibration of a subset of the raw data

o Software for processing defined by instrument team (IDL, C . )
• Processing reduces volumes of data moved around
• Simplifies requirements on user's own system
• Resource problem - some providers unable to support this

Standard (pipe-line) processing adequate in most cases
• Use CoSEC SolarSoft Servers for TRACE data

egso
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Sources available through EGSO

Observatorv/
Network

SOHO

RHESSI

Yohkoh

TRACE

Coriolis

GOES-12

Coronas-F

ACE

Ulysses

GHAN

GONG

Mcudon

Pic-du-Midi

Ccsco Stn.

Kin Peak
Sac Peak

San Fernando

MLSO

Noboyama

Nancay

OVRO

Listiunient(s)

CDS, EIT, LASCO, MDI, SUMER, SWAN, UVCS
CELIAS, COSTEP, ERNE, GOLF and VIRGO (2)

RHESSI (returns data plus observation summary files)

BCS, HXT, SXT and WBS

T R A C E (EGSO UOC used to refine access)
(data extraction and calibration using CoSEC under study)

SMEI

SX1 (EGSO UOC used to refine access)

SRT (SPIRIT), DIPOS
(DIOGEHESS. SESIK under study: data seattered)

EPAM, SWEPAM, MAG

EPAC, VHM/FGM f f
H-alpha from BBSO, KANZ, OACT, YNAO & HSOS
(Global H-alpha Network)

Summary data from B B SO
(Global Oscillations Network Group)

Spectrohcliograph and White Light Telescope

Coronagraph

H-Alpha Solar Telescope for Argentina (HASTA)

KPVT and SOUS (VSM, ??)
S pectrohcliograph

Cartesian Full Disk Telescopes

Coronagraph (Mk IV), CHIP and PICS

Radioheliograph

Radiohcliograph, Dccaractric Array, TRFA

Owens VaUcy Solar Array (radio)

Archive (1)

OSFC-SOHO (V)

GSFC<T>tF)

GSPC-SDAC (F)

GSFCOMQ

XSOiH:

NGDC(T>fH)

EMIRAN(H)

CSFC(H)

QSFC(H)

BBSO(F)

BBSO(F)

BASS2000 (D+H)

BASS2000 (CH-H)

OAFA (H)

NSO(V)

KSFO(H)

HAO{V)

NOAJ(H)

BASSlOQOi'Dt-}!!

OVROfV)

Status

available

available

available

in prep.

available

available

available

available

available

available

available

available

available

available

available

in prep.

available

available

available

available

©
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tNew query

European Grid of Solar Observations

Introduction | Help | Tools

EG5O GUI • BUILD QUERY

^ Build query ^ List of euents | List of observations
• i

QUERY TYPE

O Standard Query

ft Registry Based Query

SEARCH PARAMETERS

O Observable Entity

RESULT PARAMETERS

G Select Plots

# Select Fields

a o

DATE/TIME

Start Dale: |2002-07-15 00:00:00

Format: 2003-12-3123:59:59

End Date: |2002-07-1B 00:00:00

Forma): 2003-12-3123:69:59

• E

OBSERVABLE ENTITY

V Gamma Rays

TXRays: FSXR THXR

r Ultra Violet: FEUV TUV

TVisible (inc. H alpha and 10930A)

nfrared

V Microwaves

r Radio Waves

Q i

EVENT

<" None

<=" GEV GOES Event
List

<" NOAA Proton
Events

<~ LAECOCME
Catalogue

^' LASCO Preliminary
CME List

C BAS Magnetic
Storms

C NOAA SRS Active
Keciiors

X-Ray Class

from

lo

-

SELECT PLOTS • i
f none

I

IMBI IBIBIBI lalalal B D e t a "

Nar XRayClan Long. tUfi.

a
r

2002-07-15 00:4-8:00

2002-07-15 02:00:00

2O02-W-15 04:14:00

2002-07-15 05:03:00

2002-^7-1510:12:00

2002-07-15 11:39:00

2002-07-15 14:00:00

2002-^7-15 18:37:00

200247-15 19:59:00

2002-07-1521:03:00

-2002^17-15 00:55:00

-2002^17-15 02:10:00

-2002-07-15 04:34:00

-2002^17-15 05:22:00

-2002-07-1510:39:00

-2002^17-15 12:17:00

-2002^17-1514:10:00

-2002-07-15 18:49:00

-2002^17-15 20:14:00

-2002^17-15 21:49:00

Time Peak
2002-07-15 00:50:00

2002-07-15 02:02:00

2002-07-15 04:23:00

2002-07-15 05:12:00

2002-07-15 10:29:00

2002-07-15 11:55:00

2002-07-1514:04:00

2002-07-15 19:40:00

2002-07-15 20:06:00

2002-07-15 21:32:00

VIEW QUERY

VIEW CONTEXT

Nar

10030

10030

10030

10030

10030

10030

10030

10030

10030

XR.

01.9

C1.B

C1.6

C3.6

C1.6

C9.1

03.6

01.9

X3.0

M1.E

-8.0/24.0

-8.0 /19.0

-9.0/21.0

-4.0 /19.0

^.0 / 20.0

-1.0/18.0

1.0/17.0

1.0/19.0

finery p^ Build query . List of events . - . Li^t of oI) : ;?rat ions

© H D
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egso GUI Capabilities O

• Supports time intervals defined by:
• Simply entering a date/time range
• An event selected from the Solar Event Catalogues
• An entry in an ingested VOTable

• Supports refinement of instrument selection based on:
. Domain: photon (HXR, SXR, EUV, UV...), particle (enegetic.)
• Type of observation: spectrometer, coronagraph...
• Object being observed: disk, corona, heliosphere

• Allows user to make selection at each stage of the search

• Provides assistance to the user:
• Ability to examine details related to a flare
• Ability to view image files - includes a Web-based FITS Viewer

egso
EGSO API and SolarSoft

s
•S1
O

-S

•S

a

1

T

T

•

• P
• P
• P

L--
L
[

i;

>
*•

[ ;•

gen

binaries

database

doc

Idl
efr_acces5

J efr.dean
~j main.api
.. search.access

P test
LJtil

]ava
11

? egso-common-utils.jar
"? egso-consumer-4.3.jar

. Java-sre
nb
related

bin
dist

-y_ egso-related-dso-1
2_ egso-related-sac-1
2' egso-retated-sfc-l.
| egso-related-uot-1

2 : esso-related-vso-1
setup
test.data

.l.jar
.l.jar
ljar
.l.jar
.l.jar

Special Providers can be accessed
directly from SolarSoft
. Uses same Java code as is used for

their interface into main system
SolarSoft routines make requests to
SEC and SFC; lists retrieved directly
• Applications software available to

over-plot these data on FITS images

Access into main EGSO system
from SolarSoft being finalized
• Supports same capability as the

GUI using object oriented code
• User will be able to request data

directly from user SSW session
• Interface uses same Java library as

the Special Providers
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egso

API: Connecting EGSO to an
interactive environment O

In general grids are "batch-oriented" systems
• Difficult to display intermediate results, to go back and forth

between data products, to perform own "client" analyses
EGSO has developed access via an interactive environment.
• In an interactive environments, users have better control
• Tested within IDL/SolarSoft - widely used by the community
• Can also be accessed by other system, VOs, etc.

• Within EGSO API, users can:
• Access the entire functionality offered on the GUI
• Discover the parameter space (global schema) in real time

• API provides enormous potential for further development

Times from FileList

egso

^

NEIBE/NORH

HSOS/HALPH

YNAO/H4LPH

KANZ/HALPH

NANC/NFH

NANO/NTRFA

BBSO/G0NG.J5YN

BB5O/5YNOF

0VR0/OVKA

MLSO/CHIP

MLSO/MK4

ACE/EPAM

ACE/MAG

Coronas-F/DIFO5

Coronas-F/SRT

RHESSI/HESSI-HXR

SOHO/CDS

S0HO/CEL1AS

5OH0/COSTEF

SUHO/EIT

50HO/GOLF

SOHO/IASCO

SOHO/MDI

SOHO/SWAN

5OH0/UVC5

SOHD/VIRGO

ULYSSES A H M-FGM

^ T

11 11 11 111 Illllllllllllllllllllllllllllllllllll I

ill ii ii ill ii ii im ii ill ii ill im ill ill ii ill im ill ill ii ii

in 1111111111111 IIIIIIIIIIIIII IIIIIIIIIIIII iiiimiin

10:00 20:00 06:00 16:00 02:00
Start Time (13-Jul-OZ 2-3:00:00)
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egso EGSO Documentation O

Help pages [or the EGSO SolarSoft Code Available help: | fcGSO S

How to work with the egso object

Last update:

This document describes how to use the egso object. Please d i e d
use the egso object you need to have solarsoft installed.

Note: the parameter values shown on the right slcie of the equal si
the values by whatever your own values are.

1 . Create an egso object:

This is the access point (handle) which connects you the system,
as get query results.

2. Get to know your environment

print, o->wh.ich (
Tells you what feature H '.'. .••:-. a - i'.c c'r o • :cori.vj too

Tells you what event catalogues you can search on.

3. Set general parameters

Now you car set the parameters that will narrow doi

Sets the system to search in that specific event cat;
which command:

Help pages for the EGSO GUI/Con; IKIJ: |^:

Standard Query: List-driven

In a List-Driven Query, thcESGO Solar Event Catalogue (SEC) is queried for events, in die selected list, within die time range entered by [he
user, At any stage chc results can be saved to a VOTablc file,

• When you select an event list an extra bar will appear at the top called 'List of Events',
• S e t a the time interval you warn using The Daia/Timc dialogue bos and then hit the'List of Events' button.

ft New Query fcjufld Query OList of Events # List af Observations fcListofFilcs

• After a short delay, die selected list of events will appear in The main window -this is generated by a query to the EGSO SEC Server. A
placcf [hcGQES'X-rav flux (or panicle-flux) covering the overall time interval defined instep 2, should appear above the table - this is
generated by acalltoCoSEC.

• Select one or more eventfs] for examination h> checking [he Luucs in the left-hand (select) column of [lie rcstilts table, You can Find out
more information about the event and active- region it oeeurrcd in by clicking on die 'Detail' Lu.ttn:'. i:: d'.e :ijiL'[ I'.arx cult.ni:'. of die :\i:>.- a.
an event,

« Then click on the 'List of Otiser^inir.iis '• •:. ; :_ -j-•:':--• •:- : : VL^J • d.- :.j . :-. .•.;.•:. !;-'\J .':.:-.
H*lp pages [or the EGSO SolarSoft Code Available hrelp: Using the SEC and SFC data

Using the EGSO Feature and Event Catalogues

Demonstration Routines

It is easier to explain how to use feature and event data from, the EGSO Solar Feature Catalogue (SFC) and Solar Event Catalog JO (SEC) if
this capability is demonstrated. Data from these catalogues arc ingested in VOTable format,

The routine sefc_test3 docs not a^ume a:', jntemet connection and reqtiircs diat all data have been gathered ahead of time - this can be done
Li> siting che Web pages for chc SEC and SPC Servers, etc, The routine also assumes chat all die required data, ineluding VOTablc files
(containing feature and event data) and selected FITS files f-1- sarec J:". a>i : :^ ti;eca];>, Tl;e ej/ecar-y JS aiie.c^ce Li) tl'.e c::vi;o:-,:ne:-,t
variable TEST_SEFC_DERS - diiscanbc a string defining mukblc LJ.'CCCO.'JO jfc;>i::c. Tf.; VOTabl: files a:: read jsine the routine
get_votable, die FFTS File wtb egso_Eet_Qts. Test data to demonstrate this routine, including images, arc included in the EGSO distribution,
so you should just be able to type:

Iselecijmage allow;, the user to select a nev.- reference mage; ket_zoom /.tiLimh die field of viz-;; to ii\i aremin;, centred at tbe
cursor selected position; lreset_zoom resets the zoom; !nsw_datasst allows the user to select a new dataset director;, (if there arc several
defined).

The routine (jlk_stfc_teii2 ::t.'ii c> caca o:: ±t fi; a:x .'eci,i:es chat yix a.1; coi'.r.ectec co ch: I::t:./.;c, The roucine al lots the user to jc:::cifv a
EFTS image of interest (currently limited to 2002) using die EGSO Quicklook Catalogue (QLK.) and then submits requests to the SEC and
SFC Servers for event and feature daca marchi:1.^ ± : hia^e. The o::h •:zc.u:z£ ;:a:ia:]i:c::ij> ch: c ;^ : ; c cat; acefat.lt tal tc J> aj^.mec if :.o:.
is specified.

Note: Although :kc ^overage, of tilt SFC bcrtt.t.r. 1996 ar. a 2004 is- i.t.rf good, it Is
have any dale in the Ctikitogvc if you find anything you do not understand

100% - it is possible :kc: a selected date might t
'ntact: fr-egso© brad &c Jik
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BIJ&U So, where are we? | "\

• Flexible GUI using selectable portlets has been deployed
• User able to conduct date driven and event driven searches

o Event driven search accesses EGSO Solar Event Catalogue
g • System searches for datasets that match search criteria
•S , User able to make selections at each stage of the search with aid
§ of supporting data

-2 • Many popular data sources are being integrated
;" • More than 50 datasets from 20 obervatories
"I . Space-based: Yohkoh, SOHO, RHESSI, TRACE, SMEI, GOES/SXI...
P̂ • Ground-based:
o2 o Optical: NSO, Meudon, Pic-du-Midi, Global Ha Network, MLSO...
•£ o Radio: Nobeyama, Nancay

| • Search Registry (SR) is still being developed
• Simplified version currently installed in GUI

o More complex version in preparation (Release 4b)
• Fully functional Search Registry will allow comprehensive selection

of the types of instrument, data, region observed, etc
o Interoperable with the STP & heliospheric observation

^
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ftMn So, where are we? (cont...)
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• Special Servers are becoming operat ional
• SEC Server is fully integrated into EGSO

o Web Service accessible relational database - SQL in, VOTable out
o Several lists are already included: Flares, particle events, CMEs...

• DSO and SFC Servers functional, but integration not yet complete
o Both available as Web and Web Service interfaces
o Over 9 years of data processed for Solar Feature Catalogue

• QLK Server is still under development

o2

• Processing using CoSEC partially integrated
• GOES X-ray & energetic particle lightcurves generated for GUI
• In process of adding ability to:

o generate quicklook images & movies
o extract and process certain datasets (e.g. TRACE & RHESSI?)
o create composite plots for use in searches and publications

• EGSO API deployed for use through SolarSoft
• Seen as way to develop new capabilities
• Java command-line capability also developed
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• Use cases for a virtual observatory are hard to define
• Users do not understanding the potential of the VO
• In ESGO, we had to add cases to extended system requirements

o
'•§ • The purpose of the virtual observatory is hard to explain
fc • Users remain unsure of the need for the VxOs

J2 o Same problem as before - understanding the potential
^ • Currently, ma in purpose is to save users t ime
-2 o Not having to search for data leaves more for research
^ • For future projects, m a n a g e m e n t of da ta within the VO structure
° will be very important

•£ o Too much data to move around, easily assimilate
o Need to provide ways into the data for users

Standards are a good idea, but you need to keep pushing
• Data models (FITS headers), Registries, databases...
• Extremely important for interoperability between VOs
• Will make things more compatible in the future

o Funding agencies need to encourage this in projects

Some lessons learnt

• When building a VO, the combined need for expertise in the
discipline and IT (information technologies) is a problem

^ • Communications can be difficult
s
•S • Pushing the edges of technology can be frustrating
£ • Considerable evolution in technology over 3 years

J2 • In the next layers, semant ics will b e impor tant

O

-5 • Be flexible, things change and can bear fruits.

?̂ • The concept of the Special Providers has proved useful
~̂  o Hides complexity from the system; provides independent resource
^ • Multiple instances of the Roles and Special Providers have
K produced a resilient system
^ • Two layer Search Registry proving quite powerful
o
•§ • The Applications Programming Interface (API) gives enormous
^ potential to use EGSO capabilities from other systems
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• EGSO can be accessed through:
• Web Page Interface

o Main system and Special Providers have own interfaces

• Application Program Interface (API) using Web Services

o Includes access from SolarSoft/IDL

o Access to Special providers functional

o Main system interface under test

a • Useful URLs:

co The different parts of the EGSO system, including the main entry portal, can be
^ accessed from URL:

Ŝ http://www.egso.org/software

a General information about EGSO can be found under URL:
<4>
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