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Needs from user community
Introduction of the GABBs project

Technology
O HUBzero
O New geospatial additions

Examples

Why do you care?




Driving Use Cases

Easy deployment of geospatial tools
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Driving Use Cases (cont’d)

Multi-scale and multi-disciplinary data and modeling
for addressing hydrologic and ag economic issues
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The GABBs Project

Geospatial Modeling and Data Analysis Building
Blocks

Making it easy to:
O create geospatial tools
O share these tools
O share geospatial data
O use other people’s data




Key Outcomes

The rapid tool development library RAPPTURE will support
O geo-referenced data objects (maps, images, etc)

O Easy way to share geospatial data, both in raw data, and
visually and interactively

O Easy way to share interactive tools that uses, and produces
geospatial data

Tool builder that supports geospatial data to further lower
the barrier of creating interactive online tools

Service interfaces to upload and share geospatial and other
types of data in HUBzero

Service interfaces to link tools and data

Geospatial capabilities as part of core HUBzero open so{ \‘
release unEy
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A National Science Foundation grant

Data Infrastructure Building Blocks (DIBBs)
program

GABBs: 1 of 4 implementation awards in 2013
$4.5M, 4 years (10/2013 - 9/2017)

Collaboration with other DIBBs and DataNet
awards




Team (14+)

Carol Song, Pl & Project Director

Larry Biehl (CoPI, image processing and visualization)
Venkatesh Merwade (CoPlI, hydrologic modeling)
Nelson Villoria (agricultural economics, sustainability)
Betsy Hillery (project manager)

Michael McLennan (HUBzero architect)

Rob Campbell (sr developer)

Leif Delgass (sr developer)

George Howlett (sr developer)

Lan Zhao (research scientist)

Rajesh Kalyanam (graduate student)

Hou-Jen Ko (graduate student)

Graduate students in scientific domains




Building on prior work

HUBzero (Rappture, graphics rendering, collaborative tools)
IData (tool for self service data sharing and management)

Multispec (tool for analyzing multispectral/hyperspectral
image data)

Geospatial hub projects (DRINET, Geoshare, WaterHUB, U2U
etc)

Leveraging software developed elsewhere
O iRODS - federated data management
O Globus - reliable transfer of large data




Platform for Scientific Collaboration

Werslon 1.0 - published on May 08, 2013
doi:10.4231/D32J 68452 - cite thi

@- I, jar CCO = Greative

Databases / Publications

Group/Project Collaboration

Courtesy of M. McLennan, Purdue University




Who’s Using HUBzero?

Supporting Purdue’s largest research projects:
m‘ Neestus | NEES: NSF $105M - earthquake engr data (Ramirez)

¥ NCN: NSF $18M - nanotechnology (Klimeck/Lundstrom)
C3Bio: DoE EFRC $20M - biofuels (McCann)

, ! PRISM: DoE $17M - mems devices (Murthy/Strachan)

Supporting Purdue infrastructure

33 Purdue University Research Repository (PURR) — data mgmt
PURDUE PurdueNEXT / nanoHUB-U — online education

[l '._!l

Supporting many other Purdue Projects Outside Institutions
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SciTS 2014 User Conference

60+ Hubs for many disciplines

visitors
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Tool page

AgMIP Tool: A GEOSHARE tool for
aggregating outputs from the AgMIP's
Global Gridded Crop Modeling Initiative
(Ag-GRID)

By , , ! :
1. Purdue University

Aggregate the yield shocks provided by the AgMIP project from their original 30x30 min resolution to any

user specified level.

About | | Q St
Category Published on
05 Nov 2014
Abstract

Version 1.2.4 - published on 05
Nov 2014

0 Open source:

As part of the Agricultural Model Intercomparison Project (AgMIP), the Global Gridded Crop Model Intercomparison group (fast track phase) have estimated historical and future

changes in yields for several crops under several distinct climate change scenarios. For a detailed description of these data and its uses please refer to Rosenzweig, C. et al. (2014),

Elliott, J. et al. (2014), Nelson, J. et al. (2014), and Muller and Robertson (2014).

The output archive comprises time series (1971-2099) generated by seven crop models (EPIC, GEPIC, pDDSAT, LPJmL, IMAGE-AEZ, PEGASUS, LPJ-GUESS), under a number of
temperature trajectories from a suite of five global climate models (HadGEM2-ES, IPSL-CMSA-LR, MIROC-EXM-CHEM, GFDL-ESM2M, NorESM1-M) and five representative

Geoshare

5
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Rappture Builder
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Determine the simulation method.

Pz orbital:
The Pz Orbital model uses 1 Pz orhitalfatom as the basis set. Of the

two simulation methods, this has the advantage of being the faster,
hut the disadvantage of being the less rigorous.

Extended Huckel Theory:
The Extended Huckel Theary model uses 4 arbitals (5, Px, Py,

Pzyatom as the basis set. Of the two simulation methods, this has the
advantage of heing the more rigorous, but the disadvantage of being
the most time consuming.
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Publication

Localization of MLL1 morphemes in mouse mm9 genomic DNA

By Minou B'|na.I

, Phillip 'UWSS1, Daidong Wang1, Kiaohui Song2

Version 1.0 - published on Mar

31, 2014
1. Purdue University, Department of Chemistry 2. Purdue University, Academic doi:10.4231/R7TKWSCXF - cite
Technologies and Rosen Genter for Advanced Computing this

Supplementary materials for the publication entitled “Discovery of MLL1 binding units, their

@ Licensed under CC0 1.0

localization to CpG Islands, and their potential function in mitotic chromatin.” Bina M, Wyss
P, et al. BMC Genomics. 14:927 (2013)

Listed in Datasets

Universal

About

Mixed Lineage Leukemia 1 {(MLL or MLL1) plays central roles in the regulation of protein-coding genes. Previous studies of mice
have established that MLL1 controls key developmental pathways including the formation of body plan during the early stages of
embryogenesis. Even though MLL1 is best known for catalyzing methylation of lysine 4 in histone H3 (H3K4), reported data
indicate that MLL1 performs histone methyltransferase-independent functions including gene-bookmarking during mitosis,
favoring genes that were highly transcribed during interphase, to accelerate reactivation of transcription following mitotic exit
(Blobel et al., Mol Cell. 2009).

By analyzing results of reported DMNA binding and chromatin immunoprecipitation assays, we have uncovered the DNA sequence
elements that bind the MT-domain in MLL1: Bina et. al, BEMC Genomics 14:927 (2013). We describe these elements as minimal
units or morphemes: the smallest ‘words’ in DNA that selectively bind the MLL1 MT-domain. This publication provides a file
(BINA_MLL_morphemes_mm3.bed) to display the position of MLL1 morphemes in the genome browser at UCSC. You can obtain a
copy of the bed file (in text format) by clicking on download. Alternatively, you can use the link below to view the position of MLL1
morphemes directly on a track in the browser at UCSC.

While using the genome browser, select Dense to view morpheme positions in genomic DNA. Select pack when zooming to short
DNA segments. If you use the data in your research, please cite the primary publication by Bina et al., published in BMC Genomics
14:927 (2013).

Open the position of MLL1 morphemes in the mouse built mm39 genomic DNA:




Building on HUBzero

Extend RAPPTURE Toolkit
Integrate map and spatial data rendering
Adding new data objects to Rappture Builder

Support geospatial data viewing and metadata in iData
O Data management

O Data sharing

O Data quick view

O Common processing

Link data and tools in Hubzero
O Dataset -> invoke tools
O Tools -> result published and shared




Geospatial computation Data presentation Data Sharing

Data management Rendering Tool builder Remote servers
Layers Geo-processing Data-Tool linkage
Maps Data sharing Data presentation

Computation tools and online databases, Content publishing,
hubzero -9 Collaboration (group, project), Learning (courses, self-help),
l\ Support (tickets, Q&A), Community (forum, review, calendar)

.

Supercomputers, storage, map servers, geo-processing engin [N\




Geospatial
Applications

HUBzero Visualization Server
GeoRenderer

GDAL/OGR @
Community lm‘” 0SG/osgEarth
Data Space I
Data Workspace Containe
Metadata Catalog *¥ Services WMS/WES/WCS/

WMTS Rappture

Image Processing —
API i

Data Manager

\ELET-L

Non-spatial
Data

Retrieve

SOAP/REST/ Core API

« WMS/WES/WCS/

Tabular Data

Transfer

WMTS Geospatial
Mapping API

Raster Maps Annotate

Publish

Data publishing Geospatial

Vector Maps Visualize

API HUB Tools

. \"ETe)
iRODS Solr MySQL PostGIS Server



Accessible via web browser
Interactive

Demonstrate capabilities




Chile Earthquake data

File Edit View

Help

File Edit View
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- - - -
File Edit View Help
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Upper MS River Basin & OH River Basin Data
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Start tools from datasets

&= C' | 8 https://gabbs3.hubzero.org/idata/?controller=collection&task=browse&gid=22&path=Data or| e =

You are here: Home

jData Publish, Browse, and Discover

Contents of:  Collections :; 2014 watershed: / Data

Create Folder I Upload File || § Parent Folder Download Rename Search For Files_
B Collections Name Size Created Modified Options
£l 2014 watershed
[ pata ["7] StJoe watershed 9/8/2014 5:40 PM 9/8/2014 5:40 PM #. Data Explorer

[= stioew

- iNata - aweh-hacard rdata mananement tnnl 1 inlnad chare nrnrece and archive data eallectinne includinn enreadchest  racter and wertnr dataceate \



Publish data from tools

W | Wpiuaa | EulL | HUn | VisUudnzauun |

View | Upload
Please select the case from model list at your left and press run. My Models
-90.45279, 437
Al =
)= Run
=
=4
= Refresh |

Job ID Model Name Job Type Job Status Submission Time Actions

Qutput Delete Publish
1393 flatriver normal DONE 2014-07-14-15:12:41 EDT [ Output | [ Delete | Publish
1392 flatriver normal FAILED 2014-07-14-14:52:34 EDT [ Output | [ Delete | pulh! ilsh
1382 flatriver normal DONE 2014-07-14-09:22:51 EDT [ Output | [ Delete | pulhjlish
1379 flatriver normal FAILED 2014-07-13-22:31:15 EDT [ Output | [ Delete | Publish

Log Information

2014-07-14-16:12:04 EDT : Log history entry has been inserted to database.

2014-07-14-16:12:04 EDT : Credential File location is /group/ssg/waterhub/apps/swat/run/x50%9up_u3 18864
2014-07-14-16:12:04 EDT : GlobusCredential has been created.

2014-07-14-16:12:04 ECT : Created GSS credential.

2014-07-14-16:12:04 EOT : Created the RSL file for globus run

2014-07-14-16:12:04 EDT : Resource Specification RSL String =

[ =]

&lexecutable=/group/ssg/waterhuby/apps/swat/run/swat_run_zip.csh){arguments = ‘/group/ssg/waterhub/data/hydroshare-dev/swat/users/

¥ lanzhao/inputflatriverzip' /group/ssgfwaterhub/datashydroshare-dev/swat/users/lanzhao/output/fatriver-1394-out.tar' Ygroup/ssa/

.c')r—T;'i—,,' : waterhub/data/hydroshare-dev/swat/users/lanzhao/jobs/flatriver' 'SWAT2009' ‘flatriver */group/ssg/waterhub/data/hydroshare-dev/swat/users/
85 lanzhao/output/flatriver-out.tar ‘normal’ '/group/ssg/waterhub/data/hydroshare-dev/swat/users/lanzhao/jobs/flatriver/swat-1394.out’ */group/

ssg/waterhub/datashydroshare-dev/swat/users/lanzhao/jobs fatriver/swat-1394.err') (stdout=/group/ssg/waterhub/data/hydroshare-dev/swat/

users/lanzhao/jobs/flatriver/swat-pbs.out)(stderr=/group/ssg/waterhub/data/hydroshare-dev/swat/users/lanzhao/jobs/flatriver/swat-pbs.err) [ Shared Models

iproiect="TG-ATMO20060") h/ Other Models




MyGeoHUB.org

A hub for geospatial modeling,
data analysis and visualization

Hosting tools, datasets, groups
and projects

Free to sign up _— ——— i} g
GABBs software will be installed RS Retrmt I W i e
on MyGeoHub.org | § — A e

Demonstration applications will | ]
be hosted b s

of hyelming information, dits, madeiy
B 0N MOCFL CONE g

rosnaribrt wead whasderdy b bighe

User feedback and wishes are S O

welcome! e

Build your own project, group,
and community with
Supergroups!




Super Groups

DECISION DASHBOARD MEDIA CENTER

d by mygeahub

Helping producers mj

‘Weather and climate patterng
cropping systems. Useful to U]
working to improve farm resil|
existing climate data into usal
producers make better long-t
manage crops for maximum yi

Welcome to Water ]

NEWSLE

TTER ABOUT US

RESOURCES EXPLORE ABOUT WATER HUB

G2 E =St A -R—E

GEOSPATIAL DATA HOSTING FOR DISCOVERY AND DECISION MAKING

RESOURCES  COMMUNITY

Enabling scient

ractive tools and r

S

GABBs Is an NSF-funded project to create a powerful Wab-based system that will allow researchers worldwide to manage, curate, share, analyze and visualize

geaspatial data for purposes ranging from predicting damaging floods to projecting climate change effects an the poar. The project will bulld geospatial data hosting,

processing and sharing capabilities into Purdue’s HUBzero platform. This should open the way for easy development of a variety of Web-enabled tools for probing and

presenting geospatial data in ways that can, among other things. help policymakers address pressing issues in the LLS. and around the globe.

Latest News




Collaboration

Use cases
O Datasets
O applications

Feedback, suggestions

Participation
O Share your work on MyGeoHub.org

Ask questions
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