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Overview

« Setting the stage: MIT GIS Services
 Introduce MIT Geodata Repository
« MIT GeoWeb
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— View & download data

— Technical

— Evolution

— Impact

— Future



MIT GIS Services

Individual & classroom GIS support
General workshops

Loan GPS units

Access to GIS data: Geodata Repository
— MIT GeoWeb & ESRI ArcMap Interface




History

1999

« |S&T creates full time Spatial Data Specialist
position
T gets ESRI site license

M

2001 |« MIT Libraries create a full time GIS position
 MIT GIS Lab opens in Rotch Library

2002 | MIT Libraries establish GIS collections budget
 MIT Geodata Repository and search tool

created to run on top of ESRI software

2004

 Civil and Environmental Engineering Librarian
becomes involved with GIS services




History

2005

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

2007

* GIS responsibilities become part of Rotch
Reference Coordinator position

* Increased funding support for student/ casual
workers

2008

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




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



MIT Geodata Repository
Why we built it in 2002

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

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

Users must come to the
library during regular
operating hours

24/7 access from anywhere
with a network connection

Collection level record for
the CD/DVD

Metadata for each GIS data
layer

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

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




MIT Geodata Repository
Why we built it in 2002

Collection of GIS data on | MIT Geodata Repository:
CD/DVD in the GIS Lab, collection of GIS data in an
Rotch Library Oracle database

Data comes in a variety of | All data stored in oracle
format types on CD/DVD spatial format (formats
invisible to the users)

Geographic projection of all files have their

files not always defined — geographic projection
troubleshooting this is defined

confusing

Each CD/DVD has a 2 access points & interfaces
different arrangement & to access many data layers

interface for data




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

Data is stored in an

Oracle database.
MIT

Geodata
Repository

2 access points:

Released 2008

Released 2002

MIT GeoWeb:
Access through an

y web browser

GeoWeb

(public version)

MIT GIS Services

Search, view, and download data and
view metadata from the MIT Geodata
Repository. Get MIT certificates to view
restricted data.

Search Place Names
GeoNames.org

Example: Boston, MA

tnformation | Help
Using the map | What's NOT in GeoWeb? | Acknowledgement
Help using the map
To move the map click and drag the map with the mouse.
Double-click to o0m in on an area.
Hold down shift and click-drag a bo to zoom to an area more specifically.
« Use the navigation history button ( g, ) to o back to a previous view.
« Tutorial video

Questions? Comments? Feature requests? email: gishelp@mit.edu

What's NOT in GeoWeb?

Not all data held in the MIT GIS collection is available in the MIT Geodata Repository due
to various reasons including license restrictions, available server space, and limited staff
resources for data loading. More detailed information examples are provided below

« Data we are not allowed to put on a server due to licensing constraints. An
example of this is data from the publisher GFK Macon. This data is available on cd's
in the GIS lab. More information about it can be found

+ In some cases we only load  portion of a dataset.

1: “Boston, MA (Land parcels, xxxx) - for the years 2004-2007. The

‘online linkage" to the information about the original cd as listed in Barton, the
library's online catalog.

: 1n some cases we 0ad the portion of  dataset that we believe is
most likely to get used. An example of this is data for Atlanta, GA. Tt

following the “online linkage" in the metadata to the Barton record.
« There are some large datasets that are not on GeoWeb due to their size.
1: The US government provides easily accessible, free access to a

tasets. For example elevation data at 30
can be easily downloaded for free from the USGS
sources of elevation data and other data types by theme can be f

be found on the GIS Services data pages at:

Help using the may
Help using the search tabs
What's NOT in Geoweb?

IO Satelite+ Labels

Colombia ' =
P

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

= Untitled - ArcMap - Arcinfo
Eie Edt View Insert Selection Tooks Window Helf] MIT Geodata

DESE& = o + Census Data AR Y= CANCRC TN EUR- ) L LYK 3 RAr=y

Search Metadata

ConsusData  Search Metadsta  Search fiap A& - eowed  Help
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= et Data from Geoweb /T . ~/
A
. lstonjerighton ;
8 Back By fBeacon Hil /

= @ sde_data.us_ma_f7towns_2002
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Rostindale.




GeoWeb

search, view, and download data and view metadata from the MIT Geodata Repository
through a web browser

Search, view, and download data and —
G e W b \élew metadegatfﬁpr thertl\r}IT (ieodtata
i epository. Ge certificates to view
(ubiie wersiem) MIT GIS Services SR Sl
v

Search Place Names Search Map Area Search Metadata Browse all MIT GeoData
GeoNames.org MIT GeoData MIT GeoData (12100+ layers)

Help using the map

Help using the search tabs

What's NOT in GeoWweb?
Example: Boston, MA

Information Search Results Layers Help

Satellite+Labels

Using the map | What's NOT in Geoweb? | Acknowledgement -
Help using the map

+ To move the map click and drag the map with the mouse.

+ Double-click to zoom in on an area.

« Hold down shift and click-drag a box to zoom to an area more specifically.
+ Use the navigation history button ( ‘ ) to go back to a previous view.

o Tutorial video

Questions? Comments? Feature requests? email: gishelp@mit.edu

Hudson
Bay

What's NOT in GeoWeb?

Not all data held in the MIT GIS collection is available in the MIT Geodata Repository due
to various reasons including license restrictions, available server space, and limited staff
resources for data loading. More detailed information examples are provided below.

+ Data we are not allowed to put on a server due to licensing constraints. An
example of this is data from the publisher GFK Macon. This data is available on cd's
in the GIS lab. More information about it can be found at:
http://libraries.mit.edu/qgis/data/findingaids/index.html#gfkmacon

+ In some cases we only load a portion of a dataset.
North Pacific
example 1: "Boston, MA (Land parcels, xxxx) - for the years 2004-2007. The Ocean
version of this data loaded onto the MIT Geodata Repository was created by
joining the parcel records with the assessor records from the City of Boston. In
some cases, for example condominiums, there could be multiple residences b CGAT
represented as one GIS parcel record {polygon). Since a join only accepts one : ANI°'“‘
record for each shape, there are additional condo records to be found in the 3 FL O‘S(.';l,'f
original tabular data on the cd in the GIS lab. The metadata record provides an \ . {("(‘\‘l’&; A western
“online linkage" to the information about the original cd as listed in Barton, the ; . Ul
library's online catalog. * Cub: -—-—Jf
Maumanl
example 2: In some cases we load the portion of a dataset that we believe is 2L .
most likely to get used. An example of this is data for Atlanta, GA. The original North Pacific S
dataset includes aerial photography and additional shapefiles, which are not Ocean Nicaragua 1
loaded in the MIT Geodata Repository, but can be found in the GIS lab by N i
following the "online linkage" in the metadata to the Barton record. P08 \ Venczuela

+ There are some large datasets that are not on GeoWeb due to their size.

example 1: The US government provides easily accessible, free access to a
number of datasets. For example elevation data at 30 meter resolution or better
can be easily downloaded for free from the USGS. More information about
sources of elevation data and other data types by theme can be found on the GIS

POW(R[D,V
Services website at: http://libraries.mit.edu/gis/data/themes/elevation.html Links li000km| | 3 P c
to some additional GIS datasets being freely hosted by the US government can O J i 7 “?’/‘L 2 TORS '8 e
be found on the GIS Services data pages at: » ol |1 G Lse

bito: 7 /libraries ool edifoic/dataldatalin dataweh hicol bl Imagery ©@2008 TerraMetrics, NASA, Map data ele A AapLink/Tele .-'Atlas,AND,Euyopﬁf-Igchnologigs-Ter,




Search

Geoweb MIT GIS Services

(public version)

Search, view, and download data and
view metadata from the MIT Geodata
Repository. Get MIT certificates to view
restricted data.

Search Place Names Search Map Area Search Metadata Browse all MIT GeoData
GeoNames.org MIT GeoData MIT GeoData (1100+ layers)

Keyword v | boston

All of these terms ¥ | Search Metadata

(No Boolean or advanced search yet.) Wildcards are * and !

Search Results Layers Help

Results: 26

Geometi§ Title -
Boston Metro, MA, (Building Footprints and Heights from LIDAR, 2002)

3

I
) €

Boston Metro, MA (Building Footprints, 2002)

) ©

BOSTON NORTH, M (N Wetlands)

) €

BOSTON SOUTH, MA (NW Wetlands)

) €

Boston, MA (1/4 and 1/2 Mile Radii Around MBTA Train Stations, 2001)

) €

BOSTON, MA (Border, 2001)

) €

BOSTON, MA (BRA Planning Districts, 2000) 1 Lexington

C

)

BOSTON, MA (Building Footprints, 2000)

) ©

BOSTON, MA (City Council Districts, 2002)

) €

BOSTON, MA (Land Parcels, 2000)

C

)
/

BOSTON, MA (Land Parcels, 2002)

Boston, MA (Land parcels, 2004)

) @

Boston, MA (Land parcels, 2005)

) G

Boston, MA (Land parcels, 2006)

) €

Boston, MA (Land parcels, 2007)

-

Boston, MA (MBTA Subway Lines, 2006)

¢

)
/

BOSTON, MA (Ocean and Infand Water, 1995)

BOSTON, MA (Open Space, 19389)

ee

BOSTON, MA (Railroads, 1935)

YyEEYE OO DD DD EDEBEEBEMO
¢

\Burling .
@-‘chué
) o) \ \u

D

Help using the map
Help using the search tabs
What's NOT in GeoWeb?

Satellite+Labels




View & Download Data

Search, view, and download data and
view metadata from the MIT Geodata

GeoWeb it GIs services Repository

Search Metadata Browse all MIT GeoData
MIT GeoData MIT GeoData (1100+ layers)

Help using the map

Keyword v |[ boston planning |1 All of these terms ¥ HWEApatLIJSSIS%_FP':ﬁ éeeaor;/cvr;bt?bs

(No Boolean or advanced search yet.) Wildcards are * and " )

Information Search Results

Satellite+Labels

Layers

W [A]BOSTON, MA (BRA Planning Districts, 2000)

Show Layer

O Click layer on map to get more information
Download whole layer

Drawing: Done

Opacity:

[ Save link to this map ][ Printable image of map display (no background) ]

BOSTON, MA (Border, 2001)

Use of many these resources is governed by license
agreements, which restrict use to educational or
research purposes, by the MIT community. It is the
responsibility of each user to ensure that he or she
does not violate the license adgreements. Check the
"use constraints" in the metadata for licensing
restriction on this file.

Choose download format: (Images will be 800x510)

Shapefile (ArcGIS)

KML (Google Earth)

KMZ {compressed KML)
GeoRSS feed

PDF (Adobe Acrobat)

SVG (Scalable Vector Graphics)
JPEG Iimage

GIF image

PNG image

TIFF image

GeoTIFF image (TIFF with geographic metadata)




Analysis

%= Untitled - ArcMap - Arcinfo

File Edit View Insert Selection Tools Window Help J MIT Geodata

SEH& L B0 || conmsome [ £3O R | QAEZOSED 00k OM LS
Search Metadata

Census Data Search Metadata Search Map are Geoweb Help
Search Map Area

= Results -~ /J\
- £ Layers —

~— / \
= sde_data.us_ma_boston_g45Splnng_200 Data from Geoweb
NAME Help

|
I Allston/Brighton \
[ Back Bay/Beacon Hill
B Central
Bl Charlestown
M East Boston
[ Fenway//Kenmore /_/”’>
M Harbor Islands i
I Hyde Park
I Jamaica Plain
[ Mattapan
I rorth Dorchester
[IRoslindale
[ Roxbury
I South Boston
I South Dorchester
I South End
M west Roxbury

= sde_data.us_ma_F7towns_2002
[

: Accessing the
- MIT Geodata

: Repository

- with ArcGIS -

ds

| -3

Harhor Islands .

Roslindale

a full GIS
package

=, Add layers found in Geoweb

< |

Display | Source Seleclionl @0~ n LI

-~ o [N S5 I e B S L — | I |

/

Add Layers




FGDC Metadata

2 http://web.mit. edu/sde/www/metadata/us_ma_cambridge_g46bldgs_1995. html - Microsoft Internet Explorer

File Edit View Favorites Tools Help
&) Bac ©Q - [X] B @ POsearch YgFavoites € (A~ i - J B
Address | @] http: /fweb . mit.edu/sde fwww/metadata/us_ma_cambridge_g46bldgs_19395 html v &
Googlev v |GlSearch + & § B78blocked *¥ Check - “N Autolink ~ ]/ BdOptions &
| o2 i/ . . o2 - -
Cambridge, MA (Building Footprint, 1995)
Metadata:
o Identification Information
e Data Quality Information
e Spatial Data Organization Information
e Spatial Reference Information
e Entity and Attribute Information
e Distribution Information
o DMMetadata Reference Information

Idenfificafion_nformafion:
Cifafion:
Cifafion_nformafion:
Originafor: City of Cambridge GIS
Publicafion_Dafe: 19950329
Tifle:

Cambridge, MA (Building Footprint, 1995)
Geospafial_Dafa_Fresenfafion_Form: vector digital data
Publicafion_mformafion:

FPublicafion_Flace: Cambridge

Publisher: City of Cambridge GIS
Online_Linkage: http/igis ci.cambridge maus/

Descripfion:

Ar _- . _ _e.



Technical

MIT system Alternative option
Database Oracle postgresql
(MIT Geodata
Repository)
Spatial Data Engine ESRI ArcSDE PostGIS: PostGIS adds support

(MIT Geodata
Repository)

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.




Technical

MIT system

Alternative option

Web Mapping
Service

(MIT GeoWeb)

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).

ESRI ArcIMS
ESRI ArcGIS Server
MapServer

Basemap
(MIT GeoWeb)

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

Yahoo Maps API




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

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

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



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

(note: GeoWeb w as released late Feb. 2008. FY 08 stats do not include June,
w hereas June is included in the stats for all other fiscal years)

700 -
600 -
500 -
400
m GeoWeb
300 - m ArcMap

200 -

100

FYO05 FYO06 FYO07 FY08



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



