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ISWA: Who, What, When, Why...

* Who
- NASA, CCMC, SWRC
e \What
— Space Weather Analysis, Modeling, Forecasting
* \When
— 2008
* Why
— Protect NASA assets
— Support general space weather community
— Engage and Education the Public




“A US multi-agency partnership to

enable, support and perform the
research and development for next
generation space science and space
weather models.”




CCMC Goals

Facilitate Address National
Community Research Space Weather Needs

NASA, DoD and NOAA

]
..through partnering with the international community
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What the CCMC provides:

eModel Coupling in collaboration
with model owners

eScientific Validation of Models

eMetrics implementations

eModel Runs on Request

eData Format Standardization

e Advanced Visualization

eReal-Time Products

eSupport for Space Weather Center at GSFC
— Issue Alerts, Warnings, & Anomaly Reports

— SWx Support - develop tailored space weather analysis tools in support of NASA
missions, Operations, and Forecasters
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Computational Resources

eDedicated Beowulf Computing Clusters for
parallel codes

eDedicated workstations for
— Runs-on-request processing
—serial codes
—development environments ( staff & guests )
—visualization, movies-on-requests
—web, wiki, svn, cvs, ftp, JIRA servers
—lab computers

eDirect Attached Storage & Storage Area
Network implementations — Active/Online

eDedicated Network and Storage Fabrics
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Computational Resources (((@

 Dedicated Infrastructure

* 19 Rack Footprint

* 5 Beowulf Clusters

27 Enterprise Class Workstations
* 1100 CPU Cores

« .5 Petabyte of Storage

» dedicated network

« web, ftp, wiki, cvs, svn, file servers

* Multi-Building Setup for High
Availability and Failover




Data Management & Dissemination

O

eCCMC RoR Database and Data Archive

— All simulation results are online

eData Trees for Model Input and Output
—RoR input
—RT input
—RT output

*iSWA Database, Data Archive, and Web Services

—Information Retrieval & Data Sorter Robot Modules
—Data Streaming Service/API

— Cygnet Streaming Service/API

—Incoming Data Staging Areas

FTP Drop Box and Download Area
eKameleon Data Format Standardization Software Suite




©  ccmcGoals

A

Facilitate Address National
Community Research Space Weather Needs

NASA, DoD and NOAA
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@ /Model Simulation Runs-On-Request ézf‘

http://ccmc.gsfc.nasa.gov CCMC Center at NASA

S C ti
Requests uper Computing oL

Workstations
(1100 CPU’s)

.5 Peta Byte of Online Analysis
Data Storage Tools

*25+ Available Models ( covering from the Sun to Earth)
eUser Configurable Input Parameters

eData Downloads

eSimulation Archive

eSearchable Database

*Online Visualization Tools

eDownloadable Analysis Software

e Automated Movie Generation Tools
EEEEEEEEEE___
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Runs-On-Request Usage Summary
Total ROR Runs by Domain
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NUMBER OF RUNS

RUNS ON REQUEST - EXECUTED PER YEAR
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() ccmcGoals €

Facilitate Address National
Community Research Space Weather Needs

NASA, DoD and NOAA
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NASA GSFC Space Weather Research Center (SWRC)
is a growing CCMC Branch with roots in its original Support R20 goal.
" CCMC-SWRC: successful example of R20 & O2R
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© ccMc/ISWRC ¢

Pushing Frontiers of Space Science &
Space Weather Research, Development
Space & Operational Forecasting
Weather

Research

~

Revolutionary
Services )
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ISWA Project
Overview

OCE Technical Excellence Initiative Project

» Partnership between NASA HQ OCE, SWL, CCMC, & AETD

« Address technical challenges in acquiring space weather environment
information

 Began March 2008

« Version 1.0 deployed November 2009

Fundamental Challenges To Be Addressed

« Existing space weather resources are diverse and scattered
« Data accessibility

« Accurate real time now-casting & forecasting of the space environment
« Historical space weather impact analysis

Initial Requirements Gathering

« GSFC SSMO, JSFC SRAG

Refined Requirements

« Space Weather Workshops for NASA Robotic Missions

]
M. Hesse, M. Maddox
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@\/ ISWA Solution & Deliverables

1. Acquire, ingest, and produce NASA relevant
space weather information

2. Utilize both observational and simulation/model
data

3. Produce and provide real-time data streams

4. (Categorize and archive data for historical impact
analysis

5. Provide customizable and highly configurable
displays

6. Disseminate through the most widely deployed
and accessible interface — the web

D. Berrios, P. Jain, M. Hesse, M. Maddox, R. Mullinix, L. Rastaetter
20



David Berrios ( 587 )

*Cygnet development
*Servlet development
*Performance tuning

Michael Hesse ( 670 )

Ja=am-| Marlo Maddox ( 587 )

*HSD Division Chief
*iSWA Co-PI
*iSWA Visionary Leader

Peyush Jain ( 587 )

+JS Framework trade study
*Servlet development

| e<|nteractive Timeline

infrastructure and tools

*Project Lead/iSWA Co-PI
*System Architect

*Data model, database design
*Back-End development

Richard Mullinix ( 587 )
*Front-End development
*User Interface

*Servlet development

*JS Framework & Ajax

Lutz Rastaetter ( 674 )

1 *Real-Time Modeling

*Scientific Visualization
*Cygnet development
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NrEoriar=) SoAe= W= Arel=Zm ANAL SIS SHESTT=)Y

University /
NASA Non-NASA Commercial Educational International
Mission Data Mission Data Data Institution - Data
Data

Highly diverse and distributed
space weather data consisting of
the latest observational data along
with the most advanced space
weather model simulation output.

ISWA system collects data from a
large and evolving list of sources.
Data is sorted, characterized, and
iSWA system processed into ‘mission decision
supporting’ products in response
to individual user queries.

ISWA generates and provides a
user-configurable display panel

WARNING ! % ' L that can be accessed from a
A E standard web browser. The end
. [ user can then customize their
. Spacecraft Martian o ' display to focus on specific
Proton Waraing Charging Atmospheric o e " Solar Energelic products of interest.
Forecast Heating

Forecast

NrEoriar=e) SoAe= W= Arel=Zm ANAL SIS SHEST=)Y



Data Management Challenges

» |Ingesting data streams from a variety of sources with varying:
« Transfer Methods ( push and pull )
« Levels of availability
* Access Protocols ( http, ftp, scp, mv )
« Naming Conventions
« Update Intervals ( efficient polling for new data )

« Date & Time Stamp Formats i.e.

[2011-01-01 212500 Jor[2011-1-1 212500 ]Jor[20100101 212500 ]or
[2011 001 212500 ] wor[2010 Jan 01 212500 ]Jor[latest ]or...

« Sorting, Archiving, and Management
» Persistent storage ( file system or database )
« Cataloging, How to keep track of what is where
« Scalability, Additional storage

« Changes ( urls, names, formats, extensions, etc. )
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Distributed Space Weather Resources CCMC Space Weather Model Resources

T 7%
< H Internet H
Resource Information Retrieval Robot
Registry ¢
Data Data Sorter :
Registry T files per
, da
Data/Tool Tool Service y
BACK END Registry
................................................................... l ‘NeW data products
FRONT END Prod are created usina raw
roduct . WA
Registry Widget Agent
* Data products are
= registered and
UMA Proton Fii Joule Venus FL '"".”‘? : SolarWim;ai Radiation : .pa.Ckaged for dISpIay
Forecast Heating Connectivity ectraibids Earth Belt 4000keV s in iISWA system
Cygnet - . . . .
Registry Configurable Web-Based Dissemination Service CWDS
4' * iISWA System
<; P— Interface provides a :>
[ highly configurable
v ¥ ¥ control panel to
— —— present operators with
O - only the products and
tools of interest

*370 Unique Data Feeds, 27 Million Files Registered and Archived, 275 Consumable Display Products currently managed in iSWA Cygnet Catalog




Database Schema Drill Down @%‘

iISWA Raw Data
Database

w w

iISWA Database

http://iswa3.ccmc.gsfc.nasa.gov/development/iswa database schema.jpg  http://iswa3.ccmc.gsfc.nasa.gov/development/iswa rawdata database schema.jpg
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AllData
-+ AlDatalD INT UNSIGNED
DatalD INT
data TmeStamp  DATETIME | CygnetinstanceParameter
DataLocation VARCHAR (255) & AllDatalD INT UNSIGNED
«+ DatalD INT .+ CygnetinstancelD INT UNSIGNED
DataDescription TEXT (65535) . CygnetParameteriD INT
Mode ENUM (7) @ Cy INT U D
AllowDirectStreaming ENUM (5)
machine DataFileName VARCHAR (1024)
LocalDataFileNameFormat VARCHAR (255)
- U INT LocalDataFileNameDelimiter VARCHAR (255)
MachineHostName VARCHAR (255) LocalDataFlleNameDateFleld INT
SSSONCeD N LacalDataFleNameTimeField INT UNSIGNED cygnetparameter
\ DataLastUpdateTime DATETIME . CygnetParameteriD INT
DataUpdatelnterval DOUBLE (22) DataiD INT
DataSourcePath VARGHAR (1024) CygnetParameterName VARCHAR (255)
DataStagingArea VARCHAR (1024) CygnetParameterMediaType VARCHAR (255)
DataDestinationPath VARGHAR (1024) /
DataDestinationName VARCHAR (1024)
- Ll S b)) Cygnetinstance
DataDs ‘ormat  ENUM (15)
resource DataConsunabis ENUM (4) .+ CygnetinstancelD INT UNSIGNED
DataCategory ENUM (11) CygnetiD o
.+ ResourcelD INT / DataReglon ENUM (13) CyagnetinstanceTimestamp DATETIME
ResourceName VARCHAR (255)
DataDescriptor1 VARCHAR (1024)
ResourceDescription  TEXT (65535)
DataDescriptor2 VARCHAR (1024) ISEPCatagory
ResourcelachineCount  INT DataProducedBy INT CygnetCygnetParameter
B ouFoeana e VARGHAR (255) DataAccessProtocol ENUM (5) JLLETE Y oy
ResourcePolntOfContact VARCHAR (255) —— s <+ CygnetCygr D INT L ) ISEPCatagoryName VARCHAR (255)
ResourcePOCEmall VARCHAR (255) CygnetiD INT /
UrlParameters ENUM (4) CygnetParameteriD INT
NumberUriParameters INT UNSIGNED CygnetiSEPCatagory
UriParameterList VARCHAR (2048) . Cygnetid T
PullFutureDays INT ., ISEPCatagorylD INT
PreFormatterScript VARCHAR (1024) ISEPGroup VARCHAR (255)
PostFormatterscnpt VARCHAR (1024) Cygnet
ReglsterinAliData ENUM (4) DataTool . Cygnetid INT
Priority INT UNSIGNED 4 DatalD  INT CygnetName VARCHAR (255)
UserNamestring VARCHAR (255) 4 ToollD  INT CygneticonLocation  VARCHAR (255)
PasswordString VARCHAR (255)  CygnetiD INT \ CygnetJSPLocation  VARCHAR (255)
CygnetDescription  TEXT (65535)
CygnetStatus ENUM (11)
CygnetUpdatelnterval DOUBLE (11)
CygnetLastCreated  DATETIME
CygnetLastUpdated  DATETIME CygnetDisplay
ToollD INT o CygnetD Tl 5
ICME_Catalog CygnetType ENUM (7) Cygnetd o
=+ ICME_CataloglD INT UNSIGNED tool o UL CygnetTitle VARCHAR (255)
|CME_EstimatelssueDate DATETIME . Toolld INT CCIITETs . Ly Cygnetwidth INT
ICME_EstimateAmvalTime DATETIME ToolName VARCHAR (255) ) LD CygnetHeight INT
|CME_DisturbanceDurationEndTime DATETIME ToolLocalLocation VARCHAR (255) AlOWINTCISUeaISNO MENOMIE) CygnetResizeable  TINYINT
ICME_DisturbanceDuration FLOAT (12) CygnetUpdatelnterval INT
ICME_EstimateArrivalTimeConfidenceLevel FLOAT (12) CygnetDisplayFlag  INT UNSIGNED
ICME_DI evel FLOAT(12)
ICME_MagnetopauseStandoffDistance FLOAT (12)
ICME_InducedElectricFleld FLOAT (12)
ICME_Bmax FLOAT (12)
ICHEALARM EEME) Syonstinfo CygnetCygnetCategory
.+ CygnetinfolD INT
Cygnetid INT = CygnetiD INT
CygnetDescription VARCHAR (255) = CygnetCategorylD INT
CygnetCredits VARCHAR (255) CygnetGroup ARG Y EED)
CygnetLinks VARCHAR (255)
ISWA System Data Model e
I ystem vata iviode  Grmecagoni
CygnetCatagoryName VARCHAR (255)




rawdataquantity -
HTMLColorPalette RawbataQuanutylD INT UNSIGNED RawDatajoin
.+ HTMLColorPaletielD INT UNSIGNED RawDataQuantitylsSuperTimelineEnabled INT 4 RawDawaResourcelD  INT UNSIGNED
HTMLColorHexCode CHAR (7) '+ RawDataQuantitylD INT UNSIGNED
HTMLColorName  VARCHAR (255) RawDataQuantityDatatype VARCHAR (255) / ', RawDataTableRegistrylD INT UNSIGNED
RawDataQuantiyvakivn DOUBLE (22)
RawDataQuantiyVakiMax DOUBLE (22)
RawDataQuantiyDescription TEXT (65535)
SpaceWeatherAlert
»s SpaceWeatnerAlertD  INT UNSIGNED
AlertType ENUM (9)
AlertsentoateTime DATETIME
RawDataResourcelD INT UNSIGNED
RawDataTableRegistrylD  INT UNSIGNED
RawDataTableQuantitylD  INT UNSIGNED
rawdataresource
RawDataRecordDateTime DATETIME
SuperTimelineProperty .+ RawDataResourcelD INT UNSIGNED
o INT UNSIGNED JASCHAR {220y
'/ RawDataResourcelD INT UNSIGNED e U
HTMLGOlorPaletielD _INT UNSIGNED (i R
RawDataResourceDescription TEXT (65535)
RawDataTable_stereo_b_impact_P1M RawDataTable_stereo_a_impact_P1M RawDataTable_NOAA_SWPC_EVENTS RawDataTable_WIND_MFI_P2M RawDataTable_WIND_SWE_P2M
- RawpataRecordiD INT UNSIGNED - RawDataRecordiD INT UNSIGNED Eventate DATE - RawDataRecordiD INT UNSIGNED - RawpataRecordiD INT UNSIGNED
RawDataRecordTimestamp DATETIME RawDataRecordTimestamp DATETIME s Eventid INT UNSIGNED RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp  DATETIME
SFSEPTElectrons DOUBLE (22) SFSEPTElectrons DOUBLE (22) »s BeginTime DATETIME SecandsofmeDay INT SecondsofmeDay INT
SFHETElectrons DOUBLE (22) SFHETElectrons DOUBLE (22) BegnTimeFiag CHAR (50) pg_flag INT pg_flag INT
SFSEPTIONS1 DOUBLE (22) SFSEPTIONs1 DOUBLE (22) MaxTime DATETIME dq_flag INT dq_fag INT
SFSEPTIONs2 DOUBLE (22) SFSEPTIONs2 DOUBLE (22) MaxTimeFiag CHAR (50) x_pos FLOAT (12) x_pos FLOAT (12)
SFLETProtons DOUBLE (22) SFLETProtons DOUBLE (22) EnaTime DATETIME ¥.pos FLOAT (12) ¥.pos FLOAT (12)
SFHETProtons DOUBLE (22) SFHETProtons DOUBLE (22) EndTimeFiag CHAR (50) 2 pos FLOAT (12) 2 pos FLOAT (12)
SFSITHO DOUBLE (22) SFSITHo DOUBLE (22) - Observatory CHAR (50) B.x DOUBLE (22) v.x DOUBLE (22)
SFSITCNO DOUBLE (22) SFSITCNO DOUBLE (22) Qualty CHAR (50) By DOUBLE (22) vy DOUBLE (22)
SFSiTFe DOUBLE (22) SFsiTFe DOUBLE (22) »s EventType CHAR (50) Bz DOUBLE (22) vz DOUBLE (22)
SFLETHe DOUBLE (22) SFLETHe DOUBLE (22) .+ LocationOrFrequency VARCHAR (255) Bt DOUBLE (22) Bulkspeed DOUBLE (22)
SFLETCNO DOUBLE (22) SFLETCNO DOUBLE (22) Particulars VARGHAR (255) Latitude FLOAT (12) ProtonDensity DOUBLE (22)
SFLETFe DOUBLE (22) SFLETFe DOUBLE (22) ActveReglonNumber INT UNSIGNED Longiude FLOAT (12) Thermaispeed FLOAT (12)
RawDataTable_goes13_part_flux_PSM RawDataTable_ace_epam_P5M RawDataTable_ace_mag_P1M RawDataTable_goes11_mag_P1M RawDataTable_goes13_mag_P1M
-, RawDataRecordiD INT UNSIGNED . RawDataRecordiD INT UNSIGNED .+ RawDataRecordiD INT UNSIGNED . RawDataRecordiD INT UNSIGNED -+ RawDataRecordiD INT UNSIGNED
RawDataRecordTimestamp DATETIME RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp  DATETIME
MadifiedJutanbay INT ModifedJuianDay INT MadfledJutanDay INT MadfiedJutanbay INT MadfiedJutanbay INT
SecondsormeDay INT SecondsormeDay INT SeconasormeDay INT Secondsormenay INT Secondsormenay INT
1 DOUBLE (22) status S INT status_S INT Hp DOUBLE (11) Hp DOUBLE (11)
s DOUBLE (22) ElectronFlux 38 53 DOUBLE (22) B.x DOUBLE (22) He DOUBLE (22) He DOUBLE (22)
P10 DOUBLE (22) ElectronFlux 175 315 DOUBLE (22) By DOUBLE (22) Hn DOUBLE (22) Hn DOUBLE (22)
P30 DOUBLE (22) ProtonFlux_a7_68 DOUBLE (22) Bz DOUBLE (22) TotalFleld DOUBLE (22) TotalFleld DOUBLE (22)
P50 DOUBLE (22) ProtonFlux_115_195 DOUBLE (22) Bt DOUBLE (22)
P100 DOUBLE (22) ProtonFlux_310_580 DOUBLE (22) Latitude FLOAT (12)
Es DOUBLE (22) ProtonFlux 10601900  DOUBLE (22) Longitude FLOAT (12)
E2.0 DOUBLE (22) FPop_761_1220 DOUBLE (22)
Ea0 DOUBLE (22) Anistropyindex DOUBLE (22)
RawDataTable_ace_swepam_P1M RawDataTable_HelTomo_SolarWind_P6H RawDataTable_ace_sis_P5M RawDataTable_goes14_xray_flux_P1M RawDataTable_goesp_xray_flux_P1M
- RawpataRecordiD INT UNSIGNED - RawDataRecordiD INT UNSIGNED - RawDataRecordiD INT UNSIGNED - RawDataRecordiD INT UNSIGNED - RawDataRecordiD INT UNSIGNED
RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp DATETIME RawDataRecordTimestamp  DATETIME RawbataRecordTimestamp DATETIME RawDataRecordTimestamp DATETIME
MadfiedJutanDay INT R DOUBLE (11) MadifledJutanDay INT MadfiedJutanDay INT MadfiedJutanDay INT
SecondsormeDay INT Latude FLOAT (1) SecondsormeDay INT Secondsormenay INT SecondsOrTepay INT
staws_s INT Longhude FLOAT (1) status s INT short wave DOUBLE (22) short wave DOUBLE (22)
ProtonDensity DOUBLE (22) ProtonDensity DOUBLE (22) IntegralProtonFlux 10 DOUBLE (22) Long Wave DOUBLE (22) Long Wave DOUBLE (22)
Bulkspeed DOUBLE (22) Bulkspeed DOUBLE (22) IntegralProtonFlux 30 DOUBLE (22)
fonTemperature DOUBLE (22)
RawDataTable_ALTEA_PS5M RawDataTable_ENLIL_KP_P7M SpaceWeatherAlertRecipientEmail RawDataTable_NMDB_JUNG1_P1M RawDataTable_NMDB_MGDN_P1M
., RawDataRecordiD INT UNSIGNED . RawDauaRecordiD INT UNSIGNED s AlertReciplentEmaliip INT UNSIGNED RawDataRecordiD INT UNSIGNED RawDataRecordiD INT UNSIGNED
RawDataRecordTimestamp  DATETIME RawDataRecoraTimestamp  DATETIME DATETIME RawDalaRecordTimestamp  DATETIME
ParticleFlux DOUBLE (22) KP_18 FLOAT (12) Alerthiode ENUM 3) NeutronCount FLOAT (12) NeutronCount FLOAT (12)
LETSI DOUBLE (22) KP_30 FLOAT (12)
Dose_in_water DOUBLE (22) KP_180 FLOAT (12)
EquivalentDose_In_water DOUBLE (22)
RawDataTable_Predicted_KP_P1M RawDataTable_NMDB_OULU_P1M RawDataTable_NMDB_AATB_P1M RawDataTable_NMDB_LMKS_P1M RawDataTable_NMDB_JUNG_P1M
- RawpataRecordiD INT UNSIGNED - RawDataRecordiD INT UNSIGNED - RawpataRecordiD INT UNSIGNED - RawDataRecordiD INT UNSIGNED - RawDataRecordiD INT UNSIGNED
RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp  DATETIME RawDataRecordTimestamp  DATETIME
KP FLOAT (12) NeutranCount FLOAT (12) NeutronCount FLOAT (12) NeutranCount FLOAT (12) NeutronCount FLOAT (12)
RawDataTable_NOAA_RADIO_BURSTS
RawDataTable_NMDB_BKSN_P1M RawDataTable_NOAA_KP_P3H
EventDate DATE
.+ RawbataRecordiD INT UNSIGNED .+ RawDataRecordiD INT UNSIGNED > BeginTime DATETIME
RawpataRecordTimestamp  DATETIME RawbDataRecordTimestamp  DATETIME BeginTmeriag CHAR (50)
NeutronCount FLOAT (12) KP FLOAT (12) MaxTine DATETIME
MaxTimeFiag CHAR (50)
EndTime DATETIME
EnaTmeFiag CHAR (50)
< Observatory GHAR (50)
Quallty CHAR (50) = 14 L1)
Froquency VARCHAR (255)
S | ystem “Raw Data” Data Mode
Solanwndspeed INT UNSIGNED
ActiveRegionNumber INT UNSIGNED




AllData

~ AliDatalD INT
DatalD INT
TimeStamp  TIMESTAMP

DataLocation VARCHAR (255)

CygnetinstanceParameter

cygnetinstanceparameter_ibfk_1

alldata_ibfk_1
data

= DatalD INT
DataDescription TEXT (65535)
DataFileName VARCHAR (1024)
Mode ENUM )
DatalastUpdateTime TIMESTAVP
DataUpdatelnterval DOUBLE (22)
LocalDataFieNameOelimiter VARCHAR (255)
LoceIDataFileNameDateField INT
LocalDataFieNamaTimoField INT UNSIGNED /
LocalDataFileName Format VARCHAR (255)
DataSourcePath VARCHAR (1024)
DataStagingAres VARCHAR (1024)
DataDestinationPath VARCHAR (1024)
DataDestinationNama VARCHAR (1024)
DataDestinationNameFileExtension  VARCHAR (255)
DataDestinationNameDateStampFormat  ENUM (15)
DataConsumable ENUM (4)
DataCategory ENUM (1)
DataRiegion ENUM (13)
DataDescriptort VARCHAR (1024) \
DataDescriptor2 VARCHAR (1024)
DataProducedBy INT
DataAccessProtocol ENUM (5)
MachinelD INT
UrlParameters ENUM (4)
NumberUrlParameters INT UNSIGNED
UrParameterlist VARCHAR (2048)
PullFutureDays INT
PostFormatterSeript VARCHAR (1024)
RegisterinAllData ENUM (4)

DATA_RESOURCE_ID_REF

AllDatalD INT
» CygnetinstancelD
CygnotParametorlD INT

INT UNSIGNED

Cygnetinstance

CYGNET_INSTANCE_PARAMETER_CYGNET_PARAMETER ID_REF

CygnetParameterMediaType VARCHAR (255)

CYGNET_INSTANCE_PARAMETER_CYGNET_INSTANCE_ID_REF

CYGNET_PARAMETER _DATA_ID_REF

DATA_MACHINE_ID_REF

DATA_TOOL_DATA ID_REF

resource

+ ResourcelD INT N
ResourceName VARCHAR (255) machine
ResourceDescription TEXT (65535) + Machineld INT
ResourceMachineCount  INT MACHINE_RESOURCE_ID_REF MachineHostName VARCHAR (255)
ResourceWebSite VARCHAR (255) ResourcelD INT
ResourcePointOfContact VARCHAR (255)
ResourcePOCEmail VARCHAR (255)

cygnetparameter CygnetCygnetParameter
o CygnetParameterlD INT ' INT UNSIGNED
Dslald INT CYGNET_PARAMETER_ID_REF Cygnetd INT
CygnetParameterName VARCHAR (255) CygnetParameterlD INT

tool

+ ToollD

INT

ToolName VARCHAR (265)
ToolLocallocation  VARCHAR (255)

DataTool

DatalD  INT
ToollD  INT
/ Cygnetid INT

DATA_TOOL_TOOL_ID_REF

DATA_TOOL_CYGNET_ID_REF

ogica
Registr

esource
used by

IRR module

CygnetiD INT

CygnetinstanceTimestamp TIMESTAMP

INT UNSIGNED

CYGNET_INSTANCE_CYGNET_ID_REF

CYGNET_ID_REF

mon._nn_lar
. Oy

CygnetDisplay
4 CygnetDisplaylD  INT UNSIGNED
Cygnetid INT
CygneTitle VAFCHAR (255)
CygnetWidth INT
CygnetHeight INT
CygnetRosizeable  TINYINT
CygnetUpdatelnterval INT

CYGNET_DISPLAY_CYGNET _ID_REF

Cygnet
notiD INT
CygnetName VARCHAR (255)
CygneticonLocation  VARCHAR (255)
CygnetDescription  TEXT (55535)
CygnetStatus ENUM (11)

CygnetUpdatelnterval DOUBLE (11)

CygnetlasiCreated  TIMESTAVP
CygnetlastUpdated  TIMESTAVP
ToollD INT
CygnetType ENUM (7)
Mode ENUM 7)

CreateFutureDays  INT

Cygnetinfo

J CygnetintolD INT

CygnetiD INT
CygnetDescription VARCHAR (255)
CygnetCrodits VARCHAR (255)
CygnetLinks VARCHAR (255)

cygnetinfo_ibfk_1

cygnetcygnetcategory_ibfk_1

CygnetCygnetCategory
CygnetiD INT
CygnetCategorylD INT

cygneteygnetcategory_ibfk_2

CygnetCatagory

. CygnetCatagorylD  INT
CygnetCatagoryName VARCHAR (255)




AllData

~ AliDatalD INT
DatalD INT
TimeStamp  TIMESTAMP

DataLocation VARCHAR (255)

alldata_ibfk_1
data

= DatalD INT
DataDescription TEXT (65535)
DataFileName VARCHAR (1024)
Mode ENUM )
DatalastUpdateTime TIMESTAVP
DataUpdatelnterval DOUBLE (22)
LocalDataFieNameOelimiter VARCHAR (255)
LocalDataFileNameDateField INT
LocalDataFieNamaTimoField INT UNSIGNED /
LocalDataFileName Format VARCHAR (255)
DataSourcePath VARCHAR (1024)
DataStagingAres VARCHAR (1024)
DataDestinationPath VARCHAR (1024)
DataDestinationNama VARCHAR (1024)
DataDestinationNameFileExtension  VARCHAR (255)
DataDestinationNameDateStampFormat  ENUM (15)
DataConsumable ENUM (4)
DataCategory ENUM (1)
DataRiegion ENUM (13)
DataDescriptor! VARCHAR (1024) \
DataDescriptor2 VARCHAR (1024)
DataProducedBy INT
DataAccessProtocol ENUM (5)
Machineld INT
UrlParameters ENUM (4)
NumberUrlParameters INT UNSIGNED
UrParameterlist VARCHAR (2048)
PullFutureDays INT
PostFormatterSeript VARCHAR (1024)
RegisterinAllData ENUM (4)

DATA_RESOURCE iw_icl

cygnetinstanceparameter_ibfk_1

AllDatalD

CYGNET_INSTANCE_PARAMETER_CYGNET_PARAMETER ID_REF

cygnetparameter CygnetCygnetParameter
o CygnetParameterlD INT ' INT UNSIGNED
Dslald INT CYGNET_PARAMETER_ID_REF Cygnetd INT
CygnetParameterName VARCHAR (255) CygnetParameterlD INT
CygnetParameterMediaType VARCHAR (255)
CYGNET_PARAMETER_DATA_ID_REF
tool
+ ToollD INT
ToolName VARCHAR (255)
ToolLocallocation VARCHAR (255)

DATA_MACHINE_ID_REF

DATA_TOOL_DATA ID_REF

resource

+ ResourcelD INT N
ResourceName VARCHAR (255) machine
ResourceDescription TEXT (65535) + Machineld INT
ResourceMachineCount  INT MACHINE_RESOURCE_ID_REF MachineHostName VARCHAR (255)
ResourceWebSite VARCHAR (255) ResourcelD INT
ResourcePointOfContact VARCHAR (255)
ResourcePOCEmail VARCHAR (255)

DataTool

DatalD  INT
ToollD  INT
/ Cygnetid INT

DATA_TOOL_TOOL_ID_REF

DATA_TOOL_CYGNET_ID_REF

moun_lar Cygnet

+ CygnetiD INT
CygnetName VARCHAR (255)
CygneticonLocation  VARCHAR (255)
CygnetDescription  TEXT (55535)
CygnetStatus ENUM (11)
CygnetUpdatelnterval DOUBLE (11)
CygnetlasiCreated  TIMESTAVP
CygnetlastUpdated  TIMESTAVP
ToollD INT
CygnetType ENUM (7)
Mode ENUM 7)
CreateFutureDays  INT

Logical Data
Registry used by

DS module

CygnetinstanceParameter Cygnetinstance
r y INT UNSIGNED
» CygnetingtancelD  INT UNSIGNED CYGNET_INSTANCE_PARAMETER_CYGNET _INSTANCE_ID_REF CygnetiD INT
CygnetParameterlD INT CygnetinstanceTimestamp TIMESTAMP

CYGNET_ID_REF

CYGNET_INSTANCE_CYGNET_ID_REF

CygnetDisplay
4 CygnetDisplaylD  INT UNSIGNED
Cygnetid INT
CygneTitle VAFCHAR (255)
CygnetWidth INT
CygnetHeight INT
CygnetRosizeable  TINYINT
CygnetUpdatelnterval INT

CYGNET_DISPLAY_CYGNET _ID_REF

cygnetinfo_ibfk_1

Cygnetinfo

J CygnetintolD INT

CygnetiD INT
CygnetDescription VARCHAR (255)
CygnetCrodits VARCHAR (255)
CygnetLinks VARCHAR (255)

cygnetcygnetcategory_ibfk_1

CygnetCygnetCategory
CygnetiD INT
CygnetCategorylD INT

cygneteygnetcategory_ibfk_2

CygnetCatagory

. CygnetCatagorylD  INT
CygnetCatagoryName VARCHAR (255)




AllData

L AIDa@D  NT
DatalD INT
TimeStamp TIMESTAMP

Datalocation VARCHAR (255)

CygnetinstanceParameter
AlIDatalD INT

Cygnetinstance
INT UNSIGNED

alldata_ibfk_1

DATA_RESOURCE_ID_REF

resource
. Resourceld INT -
ResourceName VARCHAR (255) machine
ResourceDascription  TEXT (65535) . Machineld INT
ResourcobachineCount  INT MACHINE_RESOURCE_ID_REF MachinoHostName VARCHAR (255)
ResourceWebSite VARCHAR (255) Resourceld INT
ResourcePointOfContact VARCHAR (255)
RosourcoPOCEmaIl  VARGHAR (255)

cygnetinstanceparameter_ibfk_1

+ CygnetinstancelD  INT UNSIGNED CYGNET_INSTANCE_PARAMETER_CYGNET_INSTANCE_ID_REF

CygnotParameterlD INT

CYGNET_INSTANCE_PARAMETER_CYGNET_PARAMETER_ID_REF

CygnetiD INT
CygnetinstanceTimestamp TIMESTAMP

DATA_MACHINE_ID_REF

and Registration

Data Model
(TS &WA)

Cygnetinfo

+ CygnetinfolD INT

CygnetiD INT
CygnetDescription VARCHAR (255)
CygnotCrodits  VARCHAR (255)
CygnetLinks VARCHAR (255)

AN

Cygnetparameter CygnetCygnetParameter
data + CygnetParameteriD INT ; STREIIED
@ DaulD INT Lo INT CYGNET_PARAMETER _ID_REF Cygnetd INT
DataDescription TEXT (65535) CygnetParameterName VARCHAR (255) CygnetParameteriD T
DataFileName VARCHAR (1024) CygnetParameterhediaType VAACHAR (255) CYGNET_INSTANCE_CYCNE' _ID_REF
Mode ENUM[7)
DatalastUpdateTime TIMESTAVP
DataUpdatelntorval DOUSLE (22)
LocalDateFieNameDelimiter VARCHAR (255) CYGNET_PARAMETER_DATA_ID_REF CygnetDisplay
LocalDataFileNameDateField INT T TS
LocalDataFieNamoTimoFiold INT UNSIGNED ey e
LocalDataFileNameFormat VARCHAR (255) s o
DataSourcoPath VARGHAR (1024) CYGNET_ID_REF ::mm b s
DataStagingAres VARCHAR (1024) Crpetiight =
DataDestinationPath VARCHAR (1024) o Cronethesiatle  TRNYINT
DataDestinationNamo VARGHAR (1024) E Ly
DataDostinationNameFileExtonsion  VARCHAR (255) + ToollD INT
DataDestinationNemeDateStamaFormat ENUM (15) ToolName VARCHAR (255)
DataConsumable ENUY 4) ToolLocalLocation VARCHAR (255)
DataCategory ENUM (11) CYGNET_DISPLAY_CYGNET _ID_REF
DataRogion ENUM (13)
Databescriptor VARCHAR (1024) \ TOOLID_REE Cygnet
DataDescriptor2 VARCHAR (1024) © Cygnotid INT
DataProducedBy INT CygnetName VARCHAR (255)
DataAccessProtocol ENUM (5) DATA_TOOL_TOOL_ID_REF CygneticonLocation  VARCHAR (255)
MachinelD INT DATA_TOOL_DATA_ID_REF CygnetDescription  TEXT (§5535)
UrlParameters. ENUM (4) CygnetStatus ENUM(11)
NumberUrIParameters INT UNSIGNED CygnetUpdateinterval DOUBLE (11)
UtParmetorlist VARCHAR (2048) CygnetLasiCreated  TIVESTAVP
PullFutureDays INT CygnetLastUpdated  TIMESTAVP
P 4 DataTool Toolld INT
Al JVARCHAR toza) DATA_TOOL_CYGNET_ID_REF
RegisterinAllDeta ENUM (4) DatalD  INT CygnetType ENUM (7)
ToollD  INT Mode ENUM[7)
+ CygnetiD INT CresteFulureDsys  INT

cygnetcygnetcategory_ibfk_1

CygnetCygnetCategory
cygnetinfo_ibfk_1 CygnetiD INT
CygnetCategorylD INT

cygnetcygnetcategory_ibfk_2

CygnetCatagory

o CygnetCatagorylD  INT

CygnetCatagoryNsme VAFICHAR (255)
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AllData CygnetinstanceParameter Cygnetinstance
= nm.lum T e — i INTUNSIGNED
N cygnetinstanceparameter_ibfk_1 , CygnetnstancelD  INT UNSIGNED CYGNET_INSTANCE_PARAMETER_CYGNET_INSTANCE_ID_REF Cygnetid INT

TimeStamp  TIMESTAWP CygnotParametorld. INT CygnetinstanceTimestamp TIMESTAMP
Datalocation VARCHAR (255)

CYGNET_INSTANCE_PARAMETER_CYGNET_PARAMETER _ID_REF

alldata_ibfk_1
Cygnetparameter CygnetCygnetParameter
data + CygnetParameteriD INT ; T
@ DaulD INT Lo INT CYGNET_PARAMETER _ID_REF Cygnetd INT
DataDescription TEXT (65535) CygnetParameterName VARCHAR (255) CygnetParameteriD WT
DataFileName VARCHAR (1024) CygnetParameterMediaType VARCHAR (255) CYGNET_INSTANCE__YCNET_ID_REF
Mode ENUM 7)
DatalastUpdateTime TIMESTAVP
OataUpdatslnterval DOUBLE (22)
LocalDateFieNameDelimiter VARCHAR (255) CYGNET_PARAMETER_DATA_ID_REF CygnetDisplay
LocalDataFileNsme DateField INT
LocalDataieName TimoFeld INT UNSIGNED 2 g:::ﬂ"""o ::: RIED
LocalDataFileNameFormat VARCHAR (255)
DataSourcoPatn VARGHAR (1024) CYGNET_ID_REF i o
DataStagingArea VARCHAR (1024) g:mm-lgm m;
::::::r:::::':: z:m::‘g::: tool CygnetResizeable TINYINT
DataDostinationNameFiloExtension  VARGHAR (255) + Toolld INT Sty ) L
DataDestinationNameDateStampFormat ENUM (15) ToolName VARCHAR {255)
DataConsumable ENUY 4) ToolLocalLocation VARCHAR (255)
DataCategory ENUM (11) \ CYGNET_DISPLAY_CYGNET _ID_REF
OataRegion ENUM (13)
OataDoscriptor! VARGHAR (1024) TOOL ID_REE Cygnet
DataDescriptor2 VARCHAR (1024} \ © CygnetiD INT
DstaProducedBy INT Cygnetame VARCHAR (255)
DataAccessProtocol ENUM (5) DATA_TOOL_TOOL_ID_REF CygneticonLocation  VARCHAR (255)
Machineld INT DATA_TOOL_DATA ID_REF Cygnotescription  TEXT (65535
UrlParameters. ENUM (4) CygnetStatus ENUM(11)
NumberUriParameters INT UNSIGNED CygnetUpdatelnterval DOUSLE (11)
UrPammotortit VARGHAR (2048) /’"’"” CygnetlasiCreated  TIMESTAVP
PullFutureDays INT CygnetLastUpdated  TIMESTAVP
PostFormatterSeript VARCHAR (1024) DataTool Wlﬂ Toolld INT
RegisterinAliData ENUM (4) DatalD  INT R - CygnotType ENUM (7)
ToollD  INT Mode ENUVM )
/ Cygnetid INT CresteFulureDsys  INT

cygnetcygnetcategory_ibfk_1

ygnet Display

DATA_RESOURCE_ID_REF DATA_MA
ata M Od e l CygnetCygnetCategory
( WA & CWDS ) cygnetinfo_ibfk_1 e 0
CygnotCategoryld INT
resource
+ Resourceld INT N
ResourceName VARCHAR (255) machine
ResourceDescription  TEXT (65535) + MachinelD INT cygnetcygnetcategory_ibfk_2
RosourcoMachineCount  INT MACHINE_RESOURCE_ID_REF MachinoHostName  VARCHAR (255)
ResourceWebSite VARCHAR (255) ResourcelD INT
ResourcePointOfContact VARCHAR (255) G tinfo
RosowrcoPOCEmAll  VARCHAR (255) yancn
+ CygnetinolD INT
CygnetiD INT
CygnotDescription VARGHAR (255) CygnetCatagory
CygnotCrodits  VARCHAR (255)
CygnetLinks VARCHAR (255) S dsil) Ly
CygneiCatagoryName VAFICHAR (255)
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Innovative Dissemination

ISWA has ~300 products including modeling results and comprehensive sets of observational data.

Proton Flux ‘. STEREOB : ] Polar Cap ACE-ENLIL
(Forecast) £ / EUVI28s J (guogroghie) Potential Solar Wind J
SOHO Electron Proton Flux
@ ascocs S Flux 108kev J Keindices 106keV
SOHOEIT
T
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1.7keV Beacon
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~ | h————

’

Radiation

Magnetopause Electron
Belt 10keV
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] sition Flux 300keV J

landoff
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Radlation STEREO A Proton Flux
Belt 50keV EUVI19s 22.5keV
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T

EX (movie) EY (movie)
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Velocky SOHOEIT ACE-ENLIL Induced STEREO ENLIL induced Proton Flux STEREOB PFSS Solar 50HO MDY o STEREOB
Synchc 304 Temperature Jlesste Fuig Beacon SEP SPIRAL Flectric Petiey ) 1.0kevV EUVITN Mag Fleld Magnetogram k ! EUVI 304

Polar Cap
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4 -
HF Signal ACE-ENLIL ACE-ENLIL STEREOB Electron
Loss 10.0MHz 2 8.0ke /4 Mag Field J Density Cor1 ) Flux 8.0eV

Radiation
Belt 100keV

lono Electric
Potential

Proton Flux ASAP Flare Electron
63.3keV Monitor Flux 2.8keV J

Radlation
Belt 2000keV

- vor—

Radiation STEREOA Electron Radiation STEREOQ ACE ION & Sectria Proton Flux

Potential
Difference

- . . .
\ - i
S e - g > { 4 J
Radiation PFSS Solar STEREOB STEREOA Proton Flux b Radiation Kitt Peak Proton Flux Field Aligned
Belt 200keV Mag Field [ CorR1 37.7keV [ Belt 400keV WSA+ENLIL 4 4.7%eV Currents

Web-based. User configurable. Available world-wide.
One-stop shop for state-of-the-art information!
http://iswa.gsfc.nasa.gov

Belt 1000keV 2 EUVI304 A Flux 1.0keV & 4 A Beit 4000keV 4 2 Beacon SEP | Mag Field (Real-Time) J

32



ISWA Design Highlights

Comprehensive data model that drives the system
e Minimizes need for actual code modifications

% e Allows rapid additions and modifications to data feeds and display
L products
Q!) e Every granule of data is registered, cataloged, and archived
5 e Access data products for any available time period
e (Generate new tools and functionality using multiple existing data products
e Consistent Interface with uniquely identifiable product icons
A e Customizable layout
5 e automatically saved on browser exit
— e can be bookmarked and shared
(ZD e Auto updating products and tools
E ¢ Individual and global date search functionality for historical impact

analysis

Detailed descrintions fordat ot
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Sample iISWA Products/
Cygnets

Monitor Magnetic Connectivity and Proximity to Active Regions

Active Region Proximity Alert !

iSWA Earth-Sun Magnetic Field Connectivity WAEarh: Sun Magnatic.lekiCannectiy, EC“pti e Plane SO0 LAT = —B.9°
1 22 ’

arth’s footpoint location
de: 35°

2008-09-25 18:09:00.0 +

T T 000 .
o 5 10 15 20 25 30

ENUL-Z2.6 lowres WSA—1.6 GONG

7 2009-09-25 18:09:00.0 ~

* Monitor active regions and their proximity to magnetically connected foot-point locations of the earth
* View future projections of active regions and foot-point locations

* Date selection tool for historical analysis

« Select different EIT wavelengths

* Monitor in real-time
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Save Layout v Global Date/Time ~

Clear Layout

I I Save Layout v I Global Date/Time ~
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e |« Monitor in real-time
SEL s o « Date selection tool for historical
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- Left/Right controls for single steps within time

analysis .Zoom

functionality

Super

Timelines

iSWA Interactive Timeline - Ace + ENLIL Magnetic Field

T T T
2009-9-18T00:00:00Z 2009-0-187T18:00:002 2009-9-19712:00:002 2009-0-20T06:00:002 m
_ ACE Bx ACE By ACE Bz enu Bx [ enc ey [ BN B2

“|| « Mouse over to view specific data values

Zoom in feature

Toggle on/off specific quantities
Selectable time range 1 - 10 days
User selectable resources &

L quantities s —
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EventIssue Date: 2011-03-07 19:41:06.0 GMT
CME Arrival Time: 2011-03-10 19:33:24.0 GMT
Arival Time Confidence Level: + 6 hours
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4 N

Cygnet Gallery

/

' Floating/Resizable Cygnets \

Date/Time Selection

/

FRONT END BACK END

f Share/Bookmark Layout \

4 N

oloqg /1diaogeaepr

Gallery Data

Cygnet Data

Additional “Views”

- J

[ Mobile Apps (i0S, Android ) || &8

Additional
Web Services

SEIIYETS

R. Mullinix, D. Berrios

ISWA
Back
End
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solar
. heliosphere
magnetosphere
ionosphere
[JELEIETSY

SDO - AIA 193
2012-03-07 00:22:20.0

Android Front-End to iISWA
e History Mode

* Movie Mode

e >50k Downloads

e Available in Google Play Store

Loa - NSO GONG
GONG: H-alpha

EGS-SAM
SAM Pin nera

10S Front-End to iISWA

e History Mode ( coming soon )
e Movie Mode ( coming soon)
e >100k Downloads

e Available in App Store
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ISWA User Community bﬁ%‘

* NASA GSFC (SSMO) * Heliophysics Summer School

* NASA MSFC ( ISS) * CISM Summer School

* NASA JSC ( SRAG) « CCMC Research & Event Studies

* NASA LRC ( CALIPSO) » Space Science Programs (cua,

-Al Solutions/GSFC Conjunction Michigan, GMU, Embry-Riddle, UCLA, ITU, AFIT, BU)
Assessment Risk Analysis Team * Korea Astronomy and Space

« UK Met Office Science Institute ( KASI)

- Air Force Weather Agency * Department Of Homeland Security
- Air Force Institute Of Technology * Federal Aviation Administration

« Electric Power Research Institute * Power Grid Community (NERC, EPRI)

« Belgium Institute Of Technology * NASATDRSS

- Space Research Institute, Russia | * Japan Aerospace Exploration
IKI RAN Agency

- Korea Meteorological Administration | * American Museum Of Natural
- Space Environment Technologies | History

—————————————~.~~—.......-- ]
http://iswa.ccmc.gsfc.nasa.gov
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2008 - 2009
[TRL 6]

2010-2011
[TRL 7/8]

Usage/Growth

2012-2013( 4/18/2013 )
[TRL 7/8]

ISWA Version 1.0

ISWA Version 1.9.8

ISWA Version 1.13.3

171 Data Feeds

370 Data Feeds

427 Data Feeds

6 Million Data Files

27 Million Data Files

43 Million Data Files

135 SWx Products/Cygnets

275 SWx Products/Cygnets

312 SWx Products/Cygnets

3K Visits (2008, 2009)

170K Visits (2010, 2011)

265K Visits (2012 — 2013
4/18/2013)

728 NASA Visits (2008,2009)

10K NASA Visits (2010, 2011)

8.5K NASA Visits (2012-2013
4/18/2013)

671 Unique Visitors
(2008, 2009)

70K Unique Visitors
(2010, 2011)

102K Unique Visitors
(2012-2013 4/18/2013)

0 twitter followers
@NASAISWA

132 twitter followers
@NASAISWA

927 twitter followers
@NASAISWA

http://iswa.ccmc.gsfc.nasa.gov




@ Usage/Growth

...some other notabl‘e‘iSWA stats:
iS)
1 Two Week Web Service Snapshot From
6 3/1/2013 — 3/15/2013
13
3 iswa3: 1.1 Million Cygnet Requests
- iswa2: 1.3 Million Cygnet Requests S
— iswax: 0.8 Million Cygnet Requests
(2

http://iswa.ccmc.gsfc.nasa.gov




‘Services for NASA Robotic Missions
Powered by iISWA

1. Providing assistance in spacecraft anomaly
resolution by assessing whether space weather has

any role in causing the observed anomaly/
anomalies.

2. Sending out weekly
space weather reports/
summaries to NASA
mission operators,
NASA officials and
iInvolved personnel.
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B Services for NASA Robotic Missions
Powered by iISWA

3. Sending out timely space weather info/forecasts

4. Providing general

regarding adverse conditions throughout the solar
system, such as significant CME events, elevated
radiation levels, etc.

space weather
support for NASA
customers.
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Arranged by NASA IV&V Educator Resource Center

High school teachers from West Virginia

e R
Y. Zheng

47



Training Young Scientists &
Educating the Public
Powered by iSWA

Q Browse  Movies Upload

e

Weekly Report for April 4-10, 2012 - N...
NAS, ther B835views 1 week ago

X1.4 Solar Flare, SEP, and Earth-directed CME (July 12, 2012) - NASA Goc CME SCORE Scale: Typification Syste...
NASASpaceWeather 420 views 2 weeks ago

(] 26 videos ~

Weekly Report for March 28, 2012 - Ap...
NASASpaceWeathe 534 views 2 weeks ag

b4

X1.4 class solar flake™
Peak at 16:52UT
July 12, 2012

OxOKe) empeiatinre ~2.8 million K
SDO/AIA835 A t t 2 / /

Incredible Active Region 1429: One fo...
NASA 356 views weeks ag

& Lke ®  Addto | Share P 8,708 i

C. Black, D. Berrios, L. Mays, J. Collado-Vega, R. Evans
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Summer Interns Learning Space
Weather Science

& Powered by iSWA

NASA GSFC Summer Interns Discuss July 12, 2012 X1.4 Flare + Earth-dir July o, 2012 A-Uiass Fiare Ffom AK 1212 - NASA (5000ara space weatnel

NASASpaceWeather ° Subscribed 26 videos ~

NASASpaceWeather ° Subscribed 26 videos ~

* Impressed with their progress
« Space weather excites them
v' Real time
v Creative experimental research forecasts
v" Help NASA robotic missions
v Responsibilities

C. Black, D. Berrios, L. Mays, J. Collado-Vega, R. Evans, A. Young
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‘Undergraduate Computer Science Interns
SW Research Analysis Tool Development
Powered by iSWA

Jack LaSota Justin Boblitt

Web-based CME Analysis Tool Android iISWA App

CME Tool Link Sample Analysis Link iTunes Link Android Link
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ISWA Impact

NASA

ISWA provides a new capability to quickly assess past, present, and expected space

weather effects.

«  Mission operators have a resource to assist in both anomaly resolution as well as potential
space weather impacts.

iSWA has helped enable the Space Weather Laboratory to establish a new Space

Weather Center service providing alerts, anomaly reports, and weekly space
weather summaries based on iSWA tools and products.

External Agencies

Air Force Space Weather Agency can monitor the iISWA system 24x7 for CME
eruptions and notify the CCMC as soon as an event is detected. A notification
triggers a CME Cone Model calculation at CCMC that estimates the CME arrival
time, duration, and expected impact on earth.

iISWA has enabled numerous collaborations with data, model, and product
developers/providers who want their tools to be available in iISWA.

Science, Education, and Public Outreach

Researchers, universities, and “citizen scientists” have access to a comprehensive
suite of real-time and historical space environment data products.



New Products, Services, & Business

Integral tool for NASA Space Weather Center

ISWA is integral component of several new
proposals and activities. One currently underway
between GSFC and SRAG at JSC.

Interoperable interfaces allow external entities to tap

into iswa data streams. UK Met Office, Korea
Meteorological Administration.

Mobile NASA Space Weather applications for I0OS
and Android Devices-both powered by iSWA

Framework for external development activities.

National Aeronautics and Space Administration

Cutting |
g Technologies

Goddard's Emerging

Volume8 | Issue2 | Winter2012 }
in this issue:
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High Availability (A
@ Architecture b\,‘ﬁ’

e |P failover

e | oad Balancing proxy/virtual proxy front end
Servers

e Database Replication

e Data Tree Replication/Mirroring

e Multi-site backups systems (muti-buiding in our case)

e Redundant Storage Fabrics

o Software-Monitoring Software (heaith, performance )

® NetworkTaitoverwith-Buat-Heming ( not allowed per gsfc security )
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HA DETAIL REMOVED FOR WEB
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solar
heliosphere

magnetosphere

ionosphere
[JELEIETSY

e Project specific implementations
e Full iISWA feature set, infrastructure
e customized cygnet/product catalog
e Integrated Solar Energetic Proton Event

Alert Warning System — Advanced Radiation Project
( OCT Game Changing Office)

Expanded Numerical Database Web Services

* New parameters ¢ Building web-based interfaces for
e Custom alerts machine-to-machine interaction

e Dynamically generated products e Enabling external systems to query,
e Data streaming for external applications | access, and link to iISWA data

Space Weather Event Catalog and Event Linking
¢ Building catalog of space weather event, forecaster-logs, alerts, etc.
¢ Establishing linkages, relationships, cause-and-effects between activities
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SWL, CCMC, & Space Weather Research Center aim to
advance space weather specification and forecasting
capabillities...

- Increased computing capacity

* |Increased storage capacity

 Ingest state-of-the-art space weather models

« Update existing space weather model suite

« Continue to advance model output metadata standards
* Improve visualization techniques

* Improve real-time and forecasting capabilities

« Generate custom tools and services

* Improve general public knowledge and access to space
weather
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iNtegrated Space Weather Analysis System ( iSWA Primary ) : Version 1.6.0 [AltoSax] =

X - - i ‘
ul E] ([ hutp:/ /iswa.ccme.gsfc.nasa.gov:8080/ IswaSystemWebApp/ »v) (% co Q)
tegrated Space We... /manager MACFUSE_FS_SSHFS ... blender.org - Featur... iNtegrated Space We... MCS Invoice Tracking Adams Pee Wee Foot... Restricting Access t...  iNtegrated Space We... JIRA http://spacerice.ed... Overview (Google W... »
W iNtegrated Space Weather Analysi... n - [

sacmoriiry = 10 [ ~ Available Cygnets e o

by ETPH AP CAU Kiel ong SWRI

| solar | Heliosphere | Magnetospnere | ionosphere | Planetaryispacecratt | i cygnets | New cygnets | evems | aerts [N

Northern Hemisph

Induced

Precipitati Precipitati
Joule "9 5 CME Arrival Electric Flelds

: Electrons Electrons
Heating {8eomagnetic) SRDraTE) Time Prediction

Field Aligned
Currents
(geomag coord)

<4 OO0OeO000O0 > “

SOHOZ S5iep FIOWN riua

Stereo Behin: - EUVI 195 SDO - Al 193 Stered) Ahead - EUVI 195

Planetary KP SWMF Magnetopause Position iSWA Interactive Timeline - GOES Primary Electron Flux

—
2010-12-18 22:39:08.0 ~ m_

& || Max KP Level: Normal |

8000

6000 ] .

4000 lonospheric Joule Heating

2000 2o '
o ~

11Dec 12Dec 13Dec

http://iISWA.ccmc.gsfc.nasa.gov




« Space Weather Event 04/11/2013 - http://go.nasa.gov/130VkrB

* Venus Transit - http://go.nasa.gov/130R2k1

« St. Patricks Day Storm 03/15/2013 - http://go.nasa.gov/Y GUeiO
 Filament Eruption 02/27/2013 - http://go.nasa.gov/XcgWDi

« Space Weather Event 09/28/2012 - http://go.nasa.gov/XGWOEu
» Space Weather Event 10/5/2012 - http://go.nasa.gov/XtGsmH
 Current 8-Day Timeline - http://go.nasa.gov/16TediU

J http://iSWA.ccmc.gsfc.nasa.gov L




Specific Examples...



Jan 23 flare (M8.7)/CME (v=2210km/s) m-’

e e - - DUHU - LASLU L3

Stereo Ahead Coronagraph 2

2012-01-23 04:39:00.0 ~ o

SDO - AIA 131 -
SDO EVE MEGS-SAM -

2012-01-23 03:57:56.0 + E 2012-01-23 03:50:00.0 ~
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SEP: proton radiation (flare and CME)
1ISWA SuperTimeline

iSWA Custom Timeline Cyanet

10K — GOES-P: Long(Wattsim?) I
: ACE:>10 MeV } =,
300 — ACE: Integral Proton Flux
at > 30 Me¥ (pl{cm’-sec-ster])
190 — STEREO-A: HET Protons
30 {:{f:;ﬂg gm’v}n
" —STEREO-B: HET Protons
3 {ilows 2
1 .
= STEREO A 13-100.MeV  ACE:>30 MeV
01
o STEREO B 13-100 MeV
0.01
3.00e-
I.OOe:’:

s.ooe?f X1 -8 V=2500 km/S

7 23dan 24Jan 25Jan 26Jan 27Jan 28Jan 29Jan 30Jan 31Jan 01Feb

4 2012-02-01 17:50:00.0 - | » £&7 Settings ~ | Add ByResource - | Add By Quantity ~
The Jan 23 and Jan 27 flare/CME pairs were associated with the same active region
1402. Both events created significantly enhanced ion radiation (SEP flux levels).

Several polar flights were rerouted due to the radiation
]
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Severe
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CME impact at Earth (a minor geomagnetic storm only)

ISWA Customn Timeline Cygnet
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| 4 | 2012-01-26 04:00:00.0 ~ uﬂ Settings » | Add By Resource « | Add By Quantity ~
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An iSWA layout for the 23 Jan 2012 event

http://bit.ly/dJan23 27 2012 layout
Provide a dynamic view of the event with some key products

The Jan 23 event produced a very strong radiation storm

- slightly less than that of the March 7 2012 event

Peak flux (Jan 23): 6310 pfu at Jan 24 15:30 UT
Peak flux (Mar 7): 6530 pfu at Mar 8: 11:15 UT

Active Region 1429 activities during March 2012
Earthside Major Events

Backside major events
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Present /In-Progress &Q@
/‘;

Users
 NASA GSFC (SSMO) * Heliophysics Summer School
* NASA MSFC ( ISS) * CISM Summer School
* NASA JSC ( SRAG) « CCMC Research & Event Studies
« NASA LRC ( CALIPSO) « Space Science Programs (cua,
*Al Solutions/GSFC Conjunction Michigan, GMU, Embry-Riddle, UCLA, ITU, AFIT, BU)
Assessment Risk Analysis Team * Korea Astronomy and Space
« UK Met Office Science Institute ( KASI)
+ Air Force Weather Agency » Department Of Homeland Security
« Air Force Institute Of Technology * Federal Aviation Administration

» Electric Power Research Institute * Power Grid Community (NERC, EPRI)

» Belgium Institute Of Technology * NASATDRSS

- Space Research Institute, Russia | * Japan Aerospace Exploration
IKI RAN Agency

- Korea Meteorological Administration | * American Museum Of Natural
- Space Environment Technologies | History

——————————..........-- ]
http://iswa.ccmc.gsfc.nasa.gov
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@ Potential Users

* Any agency, entity, or individual with space weather
requirements and/or interests

» Extended educational use ( training, K-12, higher education )
« Extended research use ( case studies, correlation studies,
historical events, general space weather research )

ISWA software can be applied to any agency, group,
or project with general data ingestion, storage,

management, display, & dissemination needs....
* “instant ground system” for other NASA projects
* turn-key software system for commercial and/or
educational data management and dissemination
* customizable interface for existing data archives and sets
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ISWA Impact

NASA

ISWA provides a new capability to quickly assess past, present, and expected space

weather effects.

«  Mission operators have a resource to assist in both anomaly resolution as well as potential
space weather impacts.

iSWA has helped enable the Space Weather Laboratory to establish a new Space

Weather Center service providing alerts, anomaly reports, and weekly space
weather summaries based on iSWA tools and products.

External Agencies

Air Force Space Weather Agency can monitor the iISWA system 24x7 for CME
eruptions and notify the CCMC as soon as an event is detected. A notification
triggers a CME Cone Model calculation at CCMC that estimates the CME arrival
time, duration, and expected impact on earth.

iISWA has enabled numerous collaborations with data, model, and product
developers/providers who want their tools to be available in iISWA.

Science, Education, and Public Outreach

Researchers, universities, and “citizen scientists” have access to a comprehensive
suite of real-time and historical space environment data products.
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Integral tool for NASA Space Weather Center

ISWA is integral component of several new

proposals and activities. One currently underway
between GSFC and SRAG at JSC.

Interoperable interfaces allow external entities to tap
into iswa data streams.

Two mobile NASA Space Weather applications for
|OS and Android Devices-both powered by iISWA

Volume8 | Issue2 | Winter2012
in this issue:

> 40K I0S downloads
> 17K Android downloads
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