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Overview

• Setting the stage: MIT GIS Services
• Introduce MIT Geodata Repository
• MIT GeoWeb

– Search
– View & download data
– Technical
– Evolution
– Impact
– Future



• Individual & classroom GIS support
• General workshops
• Loan GPS units
• Access to GIS data: Geodata Repository

– MIT GeoWeb & ESRI ArcMap Interface

MIT GIS Services



History

•  Civil and Environmental Engineering Librarian
becomes involved with GIS services

2004

•  MIT Libraries establish GIS collections budget
•  MIT Geodata Repository and search tool
created to run on top of ESRI software

2002

•  MIT Libraries create a full time GIS position
•  MIT GIS Lab opens in Rotch Library

2001

•  IS&T creates full time Spatial Data Specialist
position
•  MIT gets ESRI site license

1999



History

MIT GeoWeb releases
–Version 1: February
–Version 2: April
–Version 3: September

2008

• GIS responsibilities become part of Rotch
Reference Coordinator position
• Increased funding support for student/ casual
workers

2007

MIT GIS Lab remodeled to accommodate more
computers, group workspace, demonstrations and
small classes – expanded from 2 to 6 workstations

2005



MIT Geodata Repository

• A diverse, international collection of GIS data covering maintained by
GIS Services

• 24 / 7 online access

• Eliminates barriers to usage arising from challenges with finding data,
and working with different formats and projections

• Data purchasing, licensing and loading handled by libraries

• Server supported by IS&T

• Oracle/ ESRI ArcSDE system

• 2 access points:

– GeoWeb: search, view, and download data with a web browser
– Tool (DLL) built for ESRI software: search and add data directly to

ArcMap



Metadata for each GIS data
layer

Collection level record for
the CD/DVD

Can work directly from the
server and change
machines without having to
move data

Regularly swapping disks in
drive or copying and moving
large datasets around

24/7 access from anywhere
with a network connection

Users must come to the
library during regular
operating hours

MIT Geodata Repository:
collection of GIS data in
an Oracle database

Collection of GIS data on
CD/DVD in the GIS Lab,
Rotch Library

MIT Geodata Repository
Why we built it in 2002



All data stored in oracle
spatial format (formats
invisible to the users)

Data comes in a variety of
format types on CD/DVD

all files have their
geographic projection
defined

Geographic projection of
files not always defined –
troubleshooting this is
confusing

2 access points & interfaces
to access many data layers

Each CD/DVD has a
different arrangement &
interface for data

MIT Geodata Repository:
collection of GIS data in an
Oracle database

Collection of GIS data on
CD/DVD in the GIS Lab,
Rotch Library

MIT Geodata Repository
Why we built it in 2002



MIT
Geodata

Repository

Data is stored in an
Oracle database.

A diverse,
international
collection of GIS data
maintained by MIT
GIS services.

2 access points:

ESRI ArcMap with MIT built tool:
Must have ESRI software installed

MIT GeoWeb:
Access through any web browser

Released 2008 Released 2002



GeoWeb 
search, view, and download data and view metadata from the MIT Geodata Repository 

through a web browser 



Search



View & Download Data



Analysis

Accessing the
MIT Geodata
Repository
with ArcGIS –
a full GIS
package



FGDC Metadata



PostGIS: PostGIS adds support
for geographic objects to the
PostgreSQL object-relational
database. In effect, PostGIS
"spatially enables" the
PostgreSQL server, allowing it
to be used as a backend spatial
database for geographic
information systems (GIS),
much like ESRI's SDE or
Oracle's Spatial extension.

ESRI ArcSDESpatial Data Engine
(MIT Geodata
Repository)

postgresqlOracleDatabase
(MIT Geodata
Repository)

Alternative optionMIT system

Technical



Technical

Yahoo Maps APIGoogle Maps API: supplies the basemap (terrain,
map, satellite, satellite & labels)

Basemap
(MIT GeoWeb)

ESRI ArcIMS
ESRI ArcGIS Server
MapServer

GeoServer (geoserver.org): manages a web map
service (WMS) with all data layers from the
Oracle/SDE system, and makes images from the
ArcSDE data. GeoServer is built on Geotools, an
open source Java GIS toolkit.
TileCache (tilecache.org): keeps the images for
reuse and faster drawing, since the dimensions and
locations of each map tile will always be the same.
GeoServer is implementing TileCache into its next
release.
OpenLayers (openlayers.org) : a javascript library,
integrated into GeoServer, used to control the map
interface. OpenLayers makes it easy to put a
dynamic map in any web page. It can display map
tiles and markers loaded from any source.
OpenLayers implements industry-standard methods
for geographic data access, such as the OpenGIS
Consortium's Web Mapping Service (WMS).

Web Mapping
Service
(MIT GeoWeb)

Alternative optionMIT system



Technical

• searching is performed by PHP scripts called
from the interface using jQuery's AJAX/JSON
functions.

• Development tools included Firebug & text
editors



Evolution of MIT GeoWeb

Version 1: (November – February) move from concept to release
–database connection setup and testing
–Interface design
–Usability testing

Functional requirements: search, view, and download data
Goal: launch version 1 for the beginning of Spring 2008 semester
Resources:

–Alex Manley, casual employee with computer science and library
degree, working ~20 hour/ week
–IS&T server operations team
–Libraries Web manager and Usability Specialist (Nicole Hennig)

GIS Staff learned about GeoServer and OpenLayers at FOSS4G (Free
and Open Source Software 4 Geospatial) conference in September 2007



Evolution of MIT GeoWeb
Version 2 – released April 2008
  Implement suggestions from users :

Enable:
• Saving search results (through url) and making it easy to
bring search results into ArcMap (with MIT tool)

• Reordering of layers in the layers list and on the map

• Obtaining record level attribute table information

• Transparency settings

• Printing of map (without Google background)



Evolution of MIT GeoWeb
Version 2 – released April 2008
  Implement suggestions from users :

• Provide users with more control over number of search
results listing per page

• Increase the number of export formats

Improve:

• alignment between data layers drawn by Geoserver and
Google Maps background

• alignment and scrolling features on page

•messages indicating when searches and drawing of layers
are in progress and complete



Evolution of MIT GeoWeb
Version 3 – released September 2008

•MIT GeoWeb searchable by anyone

•Data which is restricted by license agreements
require an MIT certificate to be able to view or
download the data.

•People without an MIT certificate can view all
metadata, which provides dataset descriptions,
including source information.



MIT Geodata Repository
Number of Unique Users per fiscal year
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GeoWeb

ArcMap



Future
Next steps:
– Use geographic coordinates already stored in the MARC record for

paper maps to make paper and digital geographic information
searchable through MIT GeoWeb – provides geographic interface for
searching geographic info.

– Rasters
– Enable download of a selected portion of a dataset (important for large

files)
– Coordinate MIT GeoWeb with MIT DOME – add coordinates to metadata

for photography and make geographically searchable

Collaboration opportunities:
– Using open source tools, interoperability standards and sharing

discoveries
– Data will continue to be created in a multitude of places / New data will

continue to come online all the time / No one institution can house all
information / Connection and cross searching of systems without
recreating them – Universities, USGS, MASSGIS, etc


