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Lecture 16: Web-based 
cartography



Web cartography

ÅExamine history of the WWW

ÅMaps and the web, and how they developed

ÅNew capabilities, data, search, distribution, interaction

ÅThe evolution of the client-server model

ÅMobile computing and the web

ÅThe GoogleMaps/Earth Era

ÅSpatially enabled Location-based services and maps

ÅWhat next?



Early Internet History

ÅJ.C.R. Licklider of MIT, then DARPA, first proposed a global 
network of computers in 1962. Predicted interactivity, GUIs 

ÅLeonard Kleinrock of MIT and later UCLA developed the theory of 
networks and packet switching

ÅLawrence Roberts of MIT connected a Massachusetts computer 
with a California computer in 1965 over dial-up telephone lines

ÅKleinrock's packet switching theory was confirmed. 

ÅRoberts moved over to DARPA in 1966 and developed his plan for 
ARPANET



Leonard Kleinrock demonstrates how the first 

Internet communication was made with the help 

of an Interface Message Processor machine at 

his office at the UCLA Computer Science 

Department in Los Angeles 



Simple beginnings
ÅARPANET brought online in 1969 

ÅInitially connected four major computers at universities in the 
southwestern US (UCLA, Stanford Research Institute, UCSB, and the 
University of Utah)

Å1970, MIT, Harvard, BBN, and Systems Development Corp in Santa 
Monica, Cal. were added. 

Å1971, Stanford, MIT's Lincoln Labs, Carnegie-Mellon, and Case-
Western Reserve U were added. 

ÅAlso, NASA/Ames, Mitre, Burroughs, RAND, and the U of Illinois 
plugged in. 

ÅFirst message: Charlie Kline at UCLA sent the first packets on 
ARPANet as he tried to connect to Stanford Research Institute on Oct 
29, 1969

ÅThe system crashed as he reached the G in LOGIN!



The doubling begins



Important landmarks

ÅE-mail 1972 (Ray Tomlinson of BBN selects @) When Tomlinson showed it to his 
colleague Jerry Burchfiel, Tomlinson said "Don't tell anyone! This isn't what we're supposed to be working on."

ÅTelnet, ftp 1972-3 

ÅEthernet 1974, outgrowth of Bob Metcalfe's Harvard dissertation on 
"Packet Networks." 

ïThe dissertation was initially rejected by the University for not being 
analytical enough

ÅFrederick G. Kilgour of the Ohio College Library Center (now OCLC, Inc.) 
led networking of Ohio libraries during the '60s and '70s. 

ÅTCP/IP develops 1970s onward

ÅBITNET connected IBM mainframes around the educational community 
and the world to provide mail services beginning in 1981 (includes 
listserves)

Å1986, the National Science Foundation funded NSFNet

Å1989 Archie, WAIS



Packet switching

Protocols

Send/Acknowledge

Wrapper: target 

IP address

Divided content

Handshake

Header, Path



Web landmarks

ÅGopher (distributed document search and retrieval

network protocol )

ïUsed  hyperlinking features

ïReplaced by HTTP protocol

ÅLater tools built upon HTTP: e.g. Mosaic, Mozilla

ÅMosaic was developed at the National Center for 

Supercomputing Applications (NCSA) beginning in late 1992

ÅNCSA released the browser in 1993, and officially 

discontinued development and support on January 7, 1997

ÅLed to Netscape and Mozilla

ÅNSF Network project BITNET



Appleôs Hypercard ñStacksò



Interactive map software

ÅMike Peterson Mapping with Small Computer Systems. 

Plan and Print, Vol. 55, No.10, 1982, pp. 43-45. (with 

Kenneth Lepczyk)

ÅCreated interactive Choropleth mapping program using 

hypercard and Fortran: MacChoro 1986

ÅAdded animation in 1988



WorldWideWeb for NeXT (1991) 



Arrival of the Browsers



Browsers galore: MapMyUser



Web cartography would have been impossible 

withouté

ÅThe Internet

ÅPrecise positioning

ÅMobile computing

ÅWireless communications

ÅStandards

ÅOpen Source software



The first GNSS: GPS



Mobile computing



Wireless



Standards



Open Source Software



Isla Vista Wiki entry



geohack



Software Mash-Ups



Enter the GeoBrowser

ÅGoogle Local 2004-5, Google Earth/Maps 2005

ÅData ñPortalsò

ÅData ñClearinghousesò

ÅNSDI -> GSDI

ÅVision of Digital Earth



NASA World Wind



ArcExplorer (2006) -> ArcGIS Online



Microsoft: Virtual Earth



VRML and GeoVRML



GML (XML) and SVG



An example: Google Earth



ñWe are like an iPod for Earth images.ò

Michael T. Jones, Chief Technologist, Google Earth (Nov 2006)



Google Earth: A history

ÅGore in the US Senate, 1985-1992. VP 1993-
2001. Senate Select Committee on Intelligence

ÅDayton Peace Agreement /Wright-Patterson Air 
Force Base, Ohio Dec 1995, ends war in Bosnia

ÅGoogle founded 1998

ÅKeyhole Earthviewer (2002) In-Q-tel funding

ÅGoogle buys Keyhole (Oct. 2004)

Å100 million downloads: Version 4 (Nov. 2006)

Å1 Billion downloads: Version 6 (2011)

Å4 Billion by about 2017

ÅAn entirely redesigned version of the program; 
Currently only available for Google Chrome and 
Android. The desktop application continues to be 
Google Earth Pro, with regular updates



3D Google Earth Coverage

By Eugen Simion 14 - Own work, CC0, https://commons.wikimedia.org/w/index.php?curid=40198759



Keyhole EarthViewer 3D



Google Earth Today

ÅGoogle Earth viewer 6

ïTimeline

ïHistorical

ïCommunity Bulletin Board

ÅGoogle Earth Plus 

ÅGoogle Earth Pro (now the standard, free)

ÅGoogle Earth Builder

ÅGoogle Earth Enterprise

ÅAPI support from Google ended in 2015



Google Earth Mania



Google SketchUp

Model of the Alte Oper, Frankfurt



3D Warehouse (ended 2015)



Multi-temporal: Rumsey Map Collection



Basic KML
<?xml version="1.0" encoding="UTF - 8"?>

<kml 
xmlns="http://earth.google.com/kml/2.2"> 
<Placemark>
<name>Simple placemark</name>
<description>Attached to the ground. 
Intelligently places itself at the height 
of the underlying terrain.</description>
<Point>
<coordinates>

- 122.0822035425683,37.42228990140251,0

</coordinates>
</Point>
</Placemark> 

</kml> 



Photos and 3D Panoramas


