GRIN-Global Project

the global plant genebank
Information management system




“So what 1s GRIN-Global?”

GRIN-Global (GG) is a software suite that enables
genebanks to store and manage information associated
with plant genetic resources (or germplasm) and deliver
that information globally.




Genebanks, Biodiversity, and Plant
Genetic Resources

“Complementary conservation strategies couple the
protection of wild plant populations and traditional crop
varieties where they have evolved, with the collection and
preservation of genetic diversity in gene banks.”

-- Stephanie L. Greene, Thomas Hart
http://www.ncgia.ucsb.edu/conf/SANTA_FE_CD-ROM/sf_papers/greene_stephanie/sgreene.html




Why You Should Care

.. a decline in global biodiversity threatens plant genetic
diversity, the raw materials we rely on for food, fiber, fuel,
medicine and industrial products...

=0 . - "If crops don't adapt to climate change,
‘ neither will we," says Cary Fowler, an expert

in biodiversity. Key to ensuring that crops
will be able to adapt is maintaining crop
diversity. We're at risk of losing the very
diversity of plant variety that will keep us

Lowe (@) o0 alive in a warming environment. See Dr.
e ——— Fowler’s TED talk about the issue.

Thraugh massive maonocultures rather than diverse farms, we're putting our livelihood
1 atrisk by not giving space to what various plant species we have left.



http://www.treehugger.com/files/2009/09/cary-fowler-save-our-future-by-saving-the-seeds-video.php�
http://www.treehugger.com/files/2009/09/cary-fowler-save-our-future-by-saving-the-seeds-video.php�

...Why You Should Care

Researchers, breeders, and farmers can obtain
descriptions of plant traits and other information that
enables them to identify and place orders for plant
germplasm specifically suited for their needs.




...Why You Should Care

Those germplasm information users, as well as genebank
staff responsible for conserving germplasm, require
powerful information management systems with flexible
search and reporting capabilities.




The Need for GRIN-Global

Many national genebanks lack
effective technology for
documenting and managing
collection information digitally.




Global Crop Diversity Trust

GLOBAL CROP o
DIVERSITY TRUST ationa
A Fouxparios rog Foon SECURITY |

The Global Crop Diversity _ _
. ] Sustainable Efficient
Trust recognized this Global
System

common need of the
world’s genebanks--
consequently the Trust

initiated the GRIN-Global [Cost-efficientJ [ Effective J
project

Based on a slide by Cary Fowler




GRIN -- a Superior Genebank
Information Management System

The Germplasm Resources Information Network (GRIN),
developed by the USDA’s Agricultural Research Service
National Plant Germplasm System, is recognized
Internationally as a superior genebank information
management system

GRIN--1986-present:
25 years of continuous
development and

enhancements USDA
S



http://www.ars-grin.gov/npgs/searchgrin.html�

Agriculture and Agri-Food Canada

Bl L0irootGoaca  Agrosimentaire Ganacs Canadd

Agriculture and Agri-Food Canada

WWWw.agr.gc.ca

s
Francais Home Contact Us Search canada.gc.ca

Plant Gene Resources of Canada uses a version of GRIN
that has handled more than 40,000,000 requests for
Information over a nine year period since May, 2001

Canadian Plant Germplasm System



http://pgrc3.agr.gc.ca/about-propos_e.html�

Why don’t more international
enebanks use GRIN?

Genebanks interested in adopting GRIN were challenged
by the program’s complexity, and by the cost of software
licensing fees. |

=~7 Email this
National Plant Germplasm System
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GRIN-Global Partners

In 2008, the Global Crop Diversity Trust awarded a grant
to USDA/ARS and Bioversity International to enhance and
expand GRIN to address global germplasm information
management needs

&
GLOBAL CROP (’ \
DIVERSITY TRUST Bioversi‘l:y
A FounoaTion fOR FOOO SECumTy International

Trust Bioversity ARS



http://www.ars.usda.gov/main/main.htm�
http://www.bioversityinternational.org/�
http://www.croptrust.org/main/�
http://www.croptrust.org/main/�
http://www.bioversityinternational.org/�
http://www.ars.usda.gov/main/main.htm�

USDA/ARS Role

o Upgrade and expand the current GRIN system’s design
and user interface to develop GRIN-Global, a global
plant genebank information management system

 Provide an enhanced GRIN database schema

» Construct a core set of technologies for updating data
stored on a centralized information management
system and for distributing centralized data to existing,
off-site systems

des




Bioversity International’s Role

o Support deployment of GRIN-Global internationally,
through regional PGR networks and its Regional Offices.

 Translate the new system into Arabic, French, Russian
and Spanish, and implement it in developing countries.

e Implement and monitor barriers to adoption.
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Hence GRIN-Global

Genebanks can tailor a powerful information management
system to meet their specific requirements because GRIN-
Global has been developed with free or open source
software and its source code is available.

o O
@ 0 &

open source




GRIN-Global manages many
different types of data...

Passport and Provenance

(Accession ID, Taxonomy, Accession name, Origin, Material
Type, Maintained By, Availability, Intellectual Property, Material

Transfer Agreement Status)

Phenotypic and Genetic Marker Observations

Images of germplasm

Germplasm inventory (e.g. number of seeds in storage)
Requests for germplasm and order fulfillment

and much more...




GRIN-Global & Interoperability

GRIN-Global will interoperate with databases that provide
specialized genomic, ecogeographic, and many other
types of information needed for multidisciplinary research
objectives.




GRIN-Global Design

New applications written with the .NET framework and
browser-based components comprise a system flexible enough
to handle the needs of both small and large organizations.




...Design...Web Services

 The GRIN-Global Application Program Interface (API)
provides web services-software modules accessible over
the internet via standard messaging protocols.

 The web services allow the data to be retrieved In
various formats - XML, CSV, TXT - making it platform
Independent. Any application that can make HTTP
requests can use the GRIN-Global API.
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...Design...3 Tiers

The -3yStem Presentation Tier
architecture uses WebBrowser) | (Desktopciient) | (Thirdparty
three tiers -

database, ‘\ I /
business, and
presentation - (Web Services)

that can be

developed and I

modified

Data Tier
independenﬂy_ (PostgreSQL, Oracle, MS SQL Server, MySQL)




...Design...Open Source

o Supports free or open source database management
systems:

MySQL, Oracle Express, MS SQL Express, or PostgreSQL

e By providing all source code for system components,
GRIN-Global enables genebanks to tailor the application
to meet their specific requirements
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Presenter
Presentation Notes
The GRIN-Global program suite runs in a Windows environment. Besides the basic Operating System, GG also requires the Windows IIS. 

One of the four supported database engines (MS SQL Server, Oracle, MySQL, or PostgreSQL) is required. The database software houses the many GRIN-Global table files. GG is a relational database system -- these tables are related by key fields. The major related “families” of tables include Accessions, Inventory, Taxonomy, and Orders.

Users access the data via the GG applications: the Curator Tool (CT), the Search Tool, and the Public Website. The CT and the Search Tool are closely integrated – the CT has a Search button which invokes the Search Tool; however, the Search Tool can run as a stand-alone application and will be listed as a GG option on the Windows Start menu.


GRIN-Global Environment

The GRIN-Global (GG) program suite runs in a Windows environment.
Besides the basic Operating System, GG also requires the Windows IIS.

One of the four supported database engines (SQL Server, Oracle,
MySQL, or PostgreSQL) is required. The database software houses the
many GRIN-Global data tables. GG is a relational database system --
these tables are related by key fields. The major related “families” of
tables include Accessions, Inventory, Taxonomy, and Orders.

Users access the data via the GRIN-Global applications: the Curator
Tool (CT), the Search Tool, and the Public Website. The CT and the
Search Tool are closely integrated - the CT has a Search button which
iInvokes the Search Tool; however, the Search Tool can run as a stand-
alone application and will be listed as a GG option on the Windows
Start menu.




Alternative GRIN-Global Configurations

Alternative 1: Standalone PC Alternative 2: PC Networked to a Server

The entire GRIN-Global application Client application installed on each PC;
suite installed on one PC server applications on the remote server

local host

remote
host

More details on the next two slides


Presenter
Presentation Notes
There are two alternative methods for installing GG – the complete suite on a stand-alone PC, or on a server. When in a server environment, the users’ PCs will store a few lookup table files on their PCs, but the main curator data is stored on the server.  In larger organizations, the server environment is more common.


GG System Architecture Overview — Single PC

Self-contained in a Personal Computer
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GRIN-Global System Architecture Overview
— Networked to a Server

Client Suite

Client Suite % %_3 %

T =) =e ]
Tables
Look
Tablos Genebank A
Genebank B

Server
Client Suite

- % Public Website

:F 'i\‘ .t ringlobal
% N S e Middle Tier /
% Web services

Client Suite
gue

Lookup
Tables

Genebank D
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Presentation Notes
The networked alternative


®)

GRIN-Global Suite of Software Components

After GRIN-Global is installed, its components are
accessible from the Windows Start button.
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Presenter
Presentation Notes
For more details, refer to the Admin Guide, section Introduction to the GRIN-Global Suite of Applications. 

GRIN-Global Updater�Windows application for updating all locally installed GG apps. Will also update itself as needed.
GRIN-Global Curator Tool�Windows application, designed primarily for curators and managers of genebanks, for viewing and manipulating GRIN-Global data. Uses GG web service.
GRIN-Global Search Tool�Windows application for performing searches of GRIN-Global data. Uses GG web service (which in turn calls search engine).
GRIN-Global Public Website �Web site and web services used for interacting with all GRIN-Global data. Will make calls into the database and search engine as requested.
GRIN-Global Admin Tool�Windows application for administering GRIN-Global. Requires a direct database connection.



Updater

The GRIN-Global program updater operates on all of the
locally installed GRIN-Global applications.

€ GRIN-Global Updater v 2.0.1556.0

File  Tools  Help

Download From Server: htt 1 4dhest grin-global. org/aringlobal/gui. azm v| ’ |Jze Offline... l

[ Check For Server Updates l

Component Inztalled ersion | Latest Version Size [ME] Status
GRIN-Global Admin 201574 20143 333 Current Urinztall
GRIN-Global Database 201514 201437 614 Current rinztal
GRIN-Global Search Engine 201574 20143 2589 Current ninztal
GRIN-Global Web Application 20,1574 20,1431 1543 Curent | Urinstal
[ Cownload / Install _]
[ Check. For Client Updates
Component Inztalled ersion | Latest Version Size [ME] Statuz
NI GRIN Global Curator Tocl 20,3950 20,3915 494 Curent | Urinstal

Checking for new version of GRIM-Global Client,..Done
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Presentation Notes
GRIN-Global Updater�Windows application for updating all locally installed GG apps. Will also update itself as needed.



Curator Tool

The Curator Tool is a GRIN-Global application designed
primarily for curators and genebank workers who will
create and manage their genebank’s data

& GRIN-Global v2.0.3994.23426

File  Help
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= 2
"7 WICURA_ID mar 95006 2800 YICURA_ID mar | 35008 Phaseolus vulgais N N 2
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Yy WICUFA_ID mar 95017 v 2804 YICURA_ID mar 95012 Phazeolus vulgaris M M
4 VlCUEAJD mar 35020 2805 WVICURAID mar | 95017 Phaseolus vulgaris M H
i WICURA_ID mar 95021 -
% VICURA_ID rar 95023 1r 2808 WYICURIA_ID mar 95020 Phazeolus vulgariz N M
2807 WICURA_ 1D mar 95021 Phaseolus vulgariz M M
2808 WYICURIA_ID mar 95023 Phazeolus vulgariz N M
< | ¥
Jd 4 |1 of 12 | b B | 0 ] wy Fefresh Data
Data Editing
< | ®
[] Hat-Sync Treeview with Dataview ‘
|Sh0wing rows: 12 of 12 Connected to: http: filocalhostfGRINGlobalfGUL asmix
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GRIN-Global Curator Tool
Windows application, designed primarily for curators and managers of genebanks, for viewing and manipulating GRIN-Global data. 


Search Tool

The Search Tool can be launched from the Curator Tool, or
launched directly from the Windows Start Programs list

Fnk g

& GRIN-Global Search v2.0.3994.23426

Basic Queny | Advanced Query |
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= R 1 e
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L] e 5 1
: :rr- :: [ z i Taxonomy Srea ;
™ R e Other Areas }
= TEE | PR L o
= HE T
o '::::: : — : [ Add To Query ] [ Clear Query ]
" (] b _
. HE TR | TS | T T [ Show &l Columns
. H TP
™ TH | VR e, | |
4 ion D Accession Accession Accession T
CosssIon Prefiz MHurmber Suffix Gl

Connected to: http: /flocalhost)GRIMGlobalGUT, asmx
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GRIN-Global Search Tool�Windows application for performing searches of GRIN-Global data. The Curator Tool has a search button which launches this tool, or the Search Tool can be launched from the Windows Start Programs list.



Public Website

Through the Public Website and web services, clientele
can access germplasm information; search the entire
GRIN-Global database; and order germplasm from the
genebank through a “shopping cart facility.”

File Edt Wiew History Bookmarks Tools  Help

A c A |j http:flocalhostfgringlobalfsearch.aspx

W '| ‘!-'.lv NET

OPEN SOUFCE Feport compon

s

Your Gene Bank Name Here

Downloads  Seal h b Taxonom ¥ VlewCrT by A

Search For

Search Options | Advance d Search

(8] Most visited ﬁ Getting Started 5| Latest Headines || GRIN-Global | USDA | Intrl || Resources 13 shorteuts || Local | wehinar toals
| & 7DayForecastfor .|| | = Traning- GRIN-Glo...| | | | | Report Generator || | 6] Report Generator - .|| | ] Report Generator -... | | 4k Messagelist—GRL. | | || GRIN-Global we... £ |_
Login for retuming member, Do Tm account? Register Now Sl N items in cart powered by Contact Us
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GRIN-Global Public Website �GG Public Website and web services used for interacting with all GRIN-Global data. Will make calls into the database and search engine as requested.



Admin Tool

The Admin Tool for GRIN-Global administrators handles
diverse functions including adding or modifying user
accounts and their security permissions; importing data;
and creating and editing dataviews used by the Curator
Tool and the GRIN-Global Public Website.

£ GRIN-Global Admin v 2.1.1816.0 - [Dataviews - localhost\sqlexpress - Administrator |

File  Wiew  Tools  Help
= E Connections localhosthsglexpress - sglserver > Dataviews
= E Ilr?‘cag'uost\sqlexpress - salserver MName Title: Category Database rea 4
:; U:::SDS accession_lookup Accession Lookup Lookups Lookup Table —
= Pemissions acceszion_name_lookup  Acceszion Mame Lookup Lookups Lookup Table
=) e — accesgion_source_lookup  Acceszion Sounce Lookup Lookups Lookup Table
(777 Client all_dataview_field_descr.. Dataview Figld Descriptions System Dataviews
{771 Exports all_dataview_field_titles Dataview Field Titles Spstem Dataviews
71 Impaort Wizard all_table field descripiions T able Field D escriptions Spztem Syztem
I Lookups all_table_field_titles Table Field Titles Spgtem Sygtem
{1 Search Engine big_cooperatar_lookup Conperatar [Big] Lookup Lookups Lookup Table
{1 System citation_lookup Citation Lookup Lookups Lookup Table
{_] web Application code_walue_id_lookup Code Walue 1D Lookup Lookups Lookup Table
() Tatle Mappings code_walue_lookup Code alue Lookup Lookups Lookup Table
-:a Dat_a Triggers cooperator_group_lookup  Cooperator Group Lookup Lookups Lookup Table
BT hf_la.untenance. caoperator_laokup Coaoperator Lookup Laokups Lookup Table
i': :;;pdirtgﬂi?: crop_lookup Crop Lookup Lookups Lookup Table
W F‘il'e Groups crop_trait_code_lookup Crop Trait Code Lookup Lookups Lookup Table
Q Search Engine crop_trait_coded_name...  Crop Trait Coded Mame Loo...  Lookups Lookup Table
@ Wb Application crop_trait_lookup Crop Trait Lookup Lookups Lookup Table
E arin-global-dew? agron. iastate. edu, 8083 - feedback_form_lookup Feedback Form Lookup Laokups Lookup Table
E dev1.grin-global org. 8083 - sqlserver _Eeec!!:ac!t_lookul L EEEC!PE‘C!‘ iDDkuIIJI . !-ODE‘UPS !—DDFUP Ia!:!e "
< | S S | >
446 ikems | Refreshed Dataviews at 332011 2:18:57 PM
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GRIN-Global Admin Tool
The Admin Tool handles many diverse functions.  Using the GRIN-Global Admin Tool, an administrator can: 
add user accounts and edit GRIN-Global users’ settings such as passwords,  permissions, etc.
review, edit, and create dataviews which are used in the Curator Tool, the AT’s Import Wizard, and the GRIN-Global Public Website.

use Table Mappings to associate a dataview field with a table field 
import .dll files (see the Data Triggers section)
 use the Import Wizard to import data into GRIN-Global as well as review existing data
add / edit / delete GRIN-Global Code Groups 
configure the GRIN-Global Search Engine and Public Website settings



Installed Components

When GRIN-Global is stored on the user’s PC (“localhost™),
several programs are installed (if they haven’t been
already).
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If the GG database will be stored and accessed on the user’s PC (“localhost”), then several Microsoft programs are installed on the user’s PC if theses applications have not already been installed:  
.net
IIS
 SQL Server

Only SQL Server will be installed if the user will be working in a networked environment.






For additional information,
please visit:

o Wwww.grin-global.org (project background)

o www.grin-global.org/index.php/Training (training and

documentation references including videos, exercises,
and presentations)



http://www.grin-global.org/�
http://www.grin-global.org/index.php/Training�

Getting Started with GRIN-Global

 Determine the appropriate configuration (see slide 21)
 Install the software (see Installation Guide)

e Import existing organizational data (see the Import
Wizard Cookbook)

« Establish user accounts and security settings (see the
Administrator’s Guide)

* Create or edit data (see the Curator’s User Guide)



http://www.ars-grin.gov/npgs/gringlobal/docs/gg_installation_guide.pdf�
http://www.ars-grin.gov/npgs/gringlobal/docs/gg_cookbook.pdf�
http://www.ars-grin.gov/npgs/gringlobal/docs/gg_admin_guide.pdf�
http://www.ars-grin.gov/npgs/gringlobal/docs/gg_curator_tool_usermanual.pdf�

	GRIN-Global Project
	“So what is GRIN-Global?”
	Genebanks, Biodiversity, and Plant Genetic Resources
	Why You Should Care
	…Why You Should Care
	…Why You Should Care
	Slide Number 7
	Global Crop Diversity Trust
	GRIN -- a Superior Genebank �Information Management System
	Agriculture and Agri-Food Canada
	Slide Number 11
	GRIN-Global Partners
	USDA/ARS Role
	Bioversity International’s Role
	Hence GRIN-Global
	GRIN-Global manages many different types of data…
	GRIN-Global & Interoperability
	GRIN-Global Design
	…Design…Web Services
	…Design…3 Tiers
	…Design…Open Source
	GRIN-Global Environment
	GRIN-Global Environment
	Alternative GRIN-Global Configurations
	Slide Number 25
	Slide Number 26
	GRIN-Global Suite of Software Components
	Updater
	Curator Tool
	Search Tool
	Public Website
	Admin Tool
	Installed Components
	For additional information, �please visit:
	Getting Started with GRIN-Global

