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Background 

• Why? 
– Random conversation in Matt McGrath’s office 

a couple years ago after reading Nick Chrisman’s 
book (we all knew very little about this topic) 

• Focus 
– Timeline style approach 
– Nothing truly historical (e.g., before computers) 

• Caveats 
– We are not historians, merely curious Esri development staff 
– Intended to be low-key and fun – not scholarly 
– Determining what is historical is quite hard … 
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Overview 

• Timeline of GIS development 
• Key academic developments  
• Significant contributors and personalities  
• Commercial technologies 
• Cold War’s influence 
• Impact of computer technology 
• Esri’s role 
• Lots of amazing trivia 
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Message to Our External Reviewers 

 Your chance to influence history! Shape how 
young minds perceive the past! Cement your 
place (and your friends) in the historical 
record! Expunge your enemies and the 
wannabees! 
 



Law of the Famous 

 “The famous are given most, if not all, of the 
credit, and a large number of others who also 
made key contributions to the success are 
largely ignored.” 
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1941 

• First program-controlled computer (the Z3) was 
completed in Germany, architected by Konrad Zuse 
– The Z3 pre-dated the Harvard Mark I 
– Although based on relays, the Z3 was very sophisticated 

for its time; it utilized the binary number system and could 
perform floating-point arithmetic 

– Today, the Z3 is widely acknowledged as being the first 
fully functional automatic digital computer 
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1945 

• Secret U.S. Army team led by Geodesist Floyd Hough 
(HOUGHTEAM) captures vast quantities of German 
photogrammetric equipment, geodetic, and 
cartographic data 
– Geodetic archives of the German Army hidden in secret 

warehouse in Saalfeld 
– Data included first-order geodetic surveys of large parts of 

Soviet Union and Eastern Europe 
– 90 tons of captured materials 
– Secured a nucleus of German geodesists 
– Much remained secret till 1990s 



1946 

• Alan Turing presents first paper with detailed design 
of a stored-program computer 
– Considered by many the father of all modern computer 

science 
– The single individual most responsible for breaking the 

Enigma code during World War II while working at 
Bletchley Park in the UK 

– In 1950, laid the foundation for artificial intelligence by 
posing the Turing Test 
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1946 

• The Tech Model Railroad Club (TMRC) formed at MIT 
– Student organization and a wellspring of hacker culture 
– The Signals and Power Subcommittee created the circuits 

that made the trains run, popularizing terms such as “foo”, 
“cruft”, and “hack” (an elaborate prank by an MIT student) 

– They eventually move from telephone relays to computers 
and programming (e.g., the IBM 704 and the TX-0) 

– By 1962 the layout was already a marvel of complexity the 
control system featured about 1,200 relays 

– Famous members included John McCarthy  
(AI, Lisp, 1971 Turning Award), Alan Kotok (DEC),  
and Jack Dennis (time sharing) 

9  . 



1946 

• First image taken from space 
– 106km altitude, 5 times higher than any image ever before 
– V-2 rocket launched at White Sands, NM 
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1947 

• Mapping and Charting Research Laboratory 
established at Ohio State 
– Funded by U.S. Air Force 
– Assembled the world’s largest and most productive corps 

of geodetic scientists 
– Particularly strong in gravimetry and photogrammetry 
– Trained large numbers of analysts and scientists 



1947 

• The transistor was developed by a team led by John 
Bardeen, Walter Brattain, and William Shockley at 
Bell Labs 
– Initially primitive and unreliable, it allowed the 

miniaturization of computers and later  
development of microprocessors 
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1947 

• Grace Hopper, developer of the first compiler –  
A-0 (Arithmatic Language 0), traced an error in the 
Harvard Mark II to a moth trapped in a relay 
– Today errors in a program are termed a bug 
– The first use of the term bug is believed to have been by  

Thomas Edison in 1878 in a letter to an associate  
describing minor mechanical faults in his phonograph 
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1949 

• First practical stored program computer developed 
under Maurice Wilkes at Manchester – the EDSAC 
– Idea originated with Pres Eckert, John Mauchly, and John 

von Neumann in 1945 (EDVAC, operational in 1951) 
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1949 

• Norman Ramsey develops the Atomic Clock 
– Based upon Isidor Rabi’s (Columbia – quantum physicist) 

research between 1938-1940 on measuring the natural 
resonate frequencies of atoms 

– Atoms pass twice through an oscillating magnetic field – 
the oscillating field becomes a metronome to generate 
time pulses 
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1950 

• Development began on the USAF’s SAGE (Semi 
Automatic Ground Environment) air defense system  
– The first graphic system 
– Outgrowth of MIT's Lincoln Laboratory WHIRLWIND 1 
– Developed by IBM, Western Electric, RAND, and Burroughs 
– Used CRT displays to show computer-processed radar 

data and other information 
– 22 SAGE command centers 
– IBM built the AN/FSQ-7  

• 250 ton computer 
• 49,000 vacuum tubes 
• 3,000,000 watts of power 



1951 

• The UNIVAC I (UNIVersal Automatic Computer I) was 
the first commercial computer 
– Design led by Pres Eckert and John Mauchly, the inventors 

of the ENIAC 
– Delivered to the US Census Bureau 
– UNIVAC I used 5,200 vacuum tubes, weighed 29,000 

pounds, consumed 125 kW, and could perform about 
1,905 operations per second running on a 2.25 MHz clock 

– Famously known for predicting the outcome of the 1952 
US presidential election - it predicted an Eisenhower 
landslide when traditional pollsters all called it for Adlai 
Stevenson 
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1952 

• Arthur Robinson publishes the revolutionary The Look 
of Maps 
– Based upon his doctoral research at Ohio State 
– Urged cartographers to consider the function of a map as an 

integral part of the design process as well as to apply 
psychological research to improving maps 

– Influenced in part by German cartographer Max Eckert 
– Set the dominant post-war cartographic research agenda 
– Considered the origin of modern university cartography 
– Was Chief of Map Division for the OSS (CIA) during WWII 
– Developed the Robinson Projection (adopted by National 

Geographic Society as world projection of choice) 

“The work that makes the data intelligible to 
the reader … is the essential cartographic 
technique.” 
- Arthur Robinson, The Look of Maps 



1952 

• Hal Shelton and the Jeppeson Map Co. team up to 
produce the Jeppeson Natural-Color Map Series 
– Jeppesen paid Shelton by the square inch for painting the 

natural-color base maps 
– Large quantities of geographic info (land cover, vegatation, 

topolography, geology, and climate) went into making 
natural-color maps 

– Maps received worldwide acclaim 
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1953 

• John Backus (IBM) submits a proposal to develop a 
better alternative to assembly language for 
programming the IBM 704 
– A draft spec for The IBM Mathematical Formula 

Translating System (FORTRAN) was completed by 1954; 
the first compiler delivered in 1957 
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"Much of my work has come from being lazy. I didn't like writing programs, 
and so, when I was working on the IBM 701, writing programs for computing 
missile trajectories, I started work on a programming system to make it easier 
to write programs.“ 
- John Backus 



1954 

• Military and Civil State Topographic Services 
completes 1:100,000 topographic map of the entire 
Soviet Union 
– Decreed as first priority by Stalin following WWII 
– Very difficult, brutal task in Siberia and Russian Far East 
– Considered a state secret 
– Maps for consumers were at 1:2,500,000 
– G. A. Ginzburg at the Central Research Institute created a 

special projection that led to implementing random 
distortions of coordinates, distances, and directions 
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1955 

• DMATS (Detroit Metropolitan Area Traffic Study) 
completed 
– First assemblage of all the elements of an urban 

transportation study 
– Led by J. Douglas Carroll Jr. 
– Trip generation rates by land use category 
– Future trips were estimated from a land use forecast  
– Trip distribution model used a gravity model 
– Produced maps of traffic flow and volume 
– Much of the work was done by hand with the aid of 

tabulating machines for some of the calculations 
– Cost/benefit analysis of expressway network 



1955 

• Kelly Johnson and the Lockheed Skunk Works develop 
the U-2, a high altitude strategic reconnaissance 
aircraft 
– Perkin-Elmer developed cameras had a resolution of 2.5 ft 

(76 cm) from an altitude of 60,000 ft (18km) 
– Nicknamed the Dragon Lady, flown by CIA and USAF 
– Still in frontline service more than 50 years after its first 

flight despite the advent of surveillance satellites 
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1956 

• GENETRIX initiated by USAF 
– Camera carrying high altitude balloons launched from 

Western Europe, recovered in mid-air over the Pacific 
– 219 balloons launched, 40 recovered 
– 28 day program before cancellation 
– Very significant tool to improve maps of the Soviet Union 

and China (8% coverage, ~13,000 images) 
– Derivative of camera later used on first reconnaissance 

satellites 



1956 

• IBM invents magnetic disk storage with the IBM 305  
RAMAC System 
– Motivated by the need for real time accounting in business 
– The 350 RAMAC (Random Access Method of Accounting 

and Control) stored 5 million 7-bit (6-bits plus 1 odd parity 
bit) characters (~4.4 MB) 

– It had fifty 24-inch (610 mm) diameter disks with 100 
recording surfaces 

– Data transfer rate was 8,800 characters per second 
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1956 

• Robert Colwell (Berkeley) publishes article featuring 
use of color infrared or “camouflage detection”) film 
to detect black stem rust in wheat 
– Landmark paper in remote sensing 
– Detecting stress and disease in plants 
– ASP later published his Manual of Photo Interpretation in 

1960 that documented his early work 
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1957 

• 4 OKTЯБРЯ, Спутник (Sputnik 1) launched by the 
Сою́з Сове́тских Социалисти́ческих Респу́блик 
(CCCP) using their R-7 rocket 
– First satellite to achieve orbit 
– Established precedent of open skies in space 
– Mounting of cameras on orbiting spacecraft became 

possible 
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1957 

• Gilbert Hobrough develops the first successful 
Stereo Image Correlator – a key event in the 
development of digital photogrammetry 

• Hobrough had 47 patents in many areas: 
– Phonograph turntable and tonearm 
– High-fidelity speaker design 
– Radar and barometric altimetry  
– 3D vision  
– Laser interferometry  



1957 

• Bruce Heezen and Marie Tharp (Columbia) 
published the first physiographic map of the North  
Atlantic 
– Heezen collected the data, Tharp drew the maps 
– They discovered the 40,000-mile underwater ridge  

girdling the globe 
– Their mapping of the Mid-Oceanic Ridge helped pave the 

way for general acceptance of the alternative theories of 
plate tectonics and continental drift 
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“It was very exciting in those days. 
We were explorers.” 
- Marie Tharp 



1957 

• U.S. Army Corps of Engineers constructed the San 
Francisco Bay Model, the largest hydraulic model in 
the world (1:1000 scale on the horizontal axis, 1:100 
on the vertical axis – 320’ x 400’) 
– Used as a scientific research tool from 1958-2000 to 

evaluate circulation and flow characteristics of the water 
in the estuary system associated with the Bay and the 
related San Joaquin Delta 

– Constructed out of 286 five ton concrete slabs  
– Operates at a time scale of 1:100 
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1957 

• Bob Bemer first describes the concept of  
time-sharing in Automatic Control Magazine 
– Time-sharing is sharing a computing resource among 

 many users via multiprogramming and multi-tasking 
– The prominent model of computing in the 1970s 
– A major technological shift in the history of computing  
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1957 

• Bob Bemer first describes the concept of  
time-sharing in Automatic Control Magazine 
– Time-sharing is sharing a computing resource among 

 many users via multiprogramming and multi-tasking 
– The prominent model of computing in the 1970s 
– A major technological shift in the history of computing  
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Idea originated in 1940 at Bob’s Big Boy 
in Glendale, CA 
 
Orders were placed by waitresses on a revolving 
drum with elasticized bands, and the cooks 
referred to them often (interspersion). Hardly any 
order ever got produced in its entirety at one time, 
with the production sequence “shared” by all 
customers and by all cooks. 
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1958 

• TERCOM (Terrain Contour Matching) development 
starts at the USAF’s Wright-Patterson AFB 
– Missile guidance system 
– Basic premise is any geographic location on Earth is 

uniquely identified by the vertical contours of the 
surrounding terrain 

– Reference contour data stored in guidance system 
computer 

– First digital terrain model 
– First used with SLAM (Project Pluto) – nuclear ramjet 

powered supersonic low altitude cruise missile 



1958 

• Jack Kilby (Texas Instruments) and Robert Noyce 
(Fairchild) co-invent the first integrated circuit 
– Kilby’s approach was the solid circuit with flying leads (not 

monolithic, but the first step) 
– Noyce’s approach was the planar process (all 

interconnects on the surface) 
– Huge revolution, allowed drastic reduction on size and 

component count for computers 
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1958 

• US government creates the Advanced Research 
Projects Agency (ARPA) to jump-start new efforts in 
science and technology 
– In response to Sputnik, initially intended to coordinate and 

accelerate US military space programs 
– Chartered with “preventing technological surprise” 
– From 1958-1965, ARPA's emphasis centered on major 

national issues, including space, ballistic missile defense, 
and nuclear test detection 

– ARPA redefined its role and concentrated on a diverse set 
of relatively small, exploratory research programs 

– ARPA was renamed DARPA in 1972 
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1959 

• First CORONA satellite launch (military 
reconnaissance) as part of Discoverer 4 
– Carried ~10km of 70mm panchromatic film 
– ~10m resolution (improved to 2m by 1972) 
– Returned film canisters to Earth in capsules, which were 

recovered in mid-air by C-119 
– Images used for base maps due to once a month capsule 

returns 
– 144 Corona satellites 
– USAF/CIA program - 1959-1972 
– Secret until 1992 



CORONA 

• Large grid of 281 survey markers visible from space 
placed in Arizona desert in a 1 mile offset pattern 
– Used to measure resolution and calibrate the orbiting camera 
– Markers are 50 feet in diameter and resemble Maltese cross 
– At the center of each cross was a saucer-sized brass disk 

stamped Corps of Engineers/U.S. Army Map Service 
– Resolution measured by examining the resolution test target 

on the ground in the clean low distortion air of Arizona 
– Markers still visible in Bing Maps and Google Earth 
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1959 

• Soviet space probe Luna 3 was the third spacecraft 
sent successfully to the Moon 

• It returned several rather poor pictures by later 
standards, the historic, never-before-seen views of 
the Moon's far side caused excitement and interest 
when they were published around the world 
– 29 pictures were taken, covering 70% of the far side 
– The Atlas of the Far Side of the Moon was created after 

image processing improved the pictures 
– Soviet scientists had exclusive right to name new features, 

resulting in a large number of Russian names 
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1959 

• The Calcomp 560 drum plotter was one of the first 
computer graphics output devices 
– A computer could control in 0.01 inch increments the 

rotation of a 12 inch wide drum and the horizontal 
movement of a pen holder over the drum 

– A solenoid pressed the pen against paper scrolling across 
the drum 

• IBM sold the Calcomp 565 as the IBM 1627 
– The first non-IBM peripheral that IBM allowed to be 

attached to one of its computers 
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1959 

• Tony Hoare (Elliot Brothers) invents the Quicksort 
algorithm 
– One of the most widely used sorting algorithms 

• Edsger Dijkstra (Eindhoven) invents an algorithm for 
solving single-source shortest paths 
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1960 

• Led by Robert Miller, the US Forest Service creates 
new forest inventory system using punch cards on 
the IBM 650 electronic tabulators 
– Considered major breakthrough in compiling data 

summaries – a true paradigm shift in processing field 
data 

– IBM 1620 moved USFS beyond tabulators; programmable 
in FORTRAN 

– Began hiring people to program (compile, edit, and 
analyze the data) 
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1960 
• Digital Equipment Corp. introduces their first 

product – the PDP-1 minicomputer 
– $120,000 ($802,000 today) 
– First computer to run a videogame (Slug Russell, MIT, 

Spacewar) 
– Two-player game involving warring spaceships firing 

photon torpedoes 
– By the mid-sixties, Spacewar could be found on nearly 

every research computer in the US 
– Wickedly addictive game  
– Famous for being the most important computer in the 

creation of hacker culture  
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1960 

• TRANSIT (also known as NAVSAT), the first satellite 
navigation system, used by the US Navy, was  
successfully tested 
– Used a constellation of five satellites 
– It could provide a navigational fix (200 meter accuracy) 

approximately once per hour 
– Led by F.T. McClure (Johns Hopkins APL) 
– Doppler shift, encoded signal 
– Used for ballistic missile submarine 

positioning 
– Funded by ARPA, retired in 1996 



1960 

• AT&T designed the Dataphone, the first commercial 
modem, specifically for converting digital computer 
data to analog signals for transmission across its long 
distance network 
– The development of equalization techniques and 

bandwidth-conserving modulation systems improved 
transmission efficiency in national and global systems 
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1961 

• Charlie Miller (MIT) develops COGO, the first 
computer program for topographical surveying  
– Early forerunner of CAD programs 
– Understood traditional civil engineering terms such as 

"locate," "inverse," "ramp" and "alignment“ 
– Made computers more accessible to civil engineers for 

surveying problems 
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1961 

• Waldo Tobler (Michigan) begins work on the first 
computer program for cartogram production 
– The “pseudo cartograms” were created by expanding or 

compressing the lat/long grid until the minimum root mean 
squared error of unit densities resulted 

– All following cartogram generation algorithms are 
considered decendants of Tobler’s method 
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1961 

• First SAMOS satellite achieved orbit 
– Reconnaissance satellite was first to develop film in space, 

scan the negative, and transmit the image back to Earth 
– Cancelled in favor of CORONA due to lesser quality 

imagery  
• 6m resolution, frame readout 
• Later versions used film return (1.5m resolution) 

– Later used as the NASA Lunar Orbiter mapping camera in 
1966 

• Selected Apollo landing sites 
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Military Mapping 

• Military laid many foundations; contracts provided 
money to several companies that play leading roles in 
GIS today; some prominent researchers were involved 
in both the military and academic worlds 
– E.g., Waldo Tobler working on radar displays for SAGE 

 
• Others contend that the military provided little that 

the commercial world found useful (other than GPS) 
 

• Many significant military programs remained classified 
until the past ten years 
– E.g., CORONA 



1962 

• Max Waters and Franklyn Perring (Biological Records 
Centre - BRC) author the Atlas of British Flora 
– BRC held the atlas data on record cards and punched cards 
– ~1700 species 
– Used mechanical equipment for data-processing, using 40-

column punched cards 
– One of the earliest machine readable geographical  

databases 
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1962 

• Apollo Guidance Computer becomes first computer 
to be implemented with integrated circuits 
– Designed at the MIT Instrumentation Lab (now the Charles 

Stark Draper Lab) by a team led by Eldon Hall 
– Directly influenced by the Poseidon and Polaris missile 

guidance systems 
– Integrated circuits were considered a huge (and 

expensive) gamble at this time 
• In 1960, ICs were ~$1000 each from Texas Instruments 
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1963 

• Development of CGIS (Canada Geographic Information 
System) starts, led by Roger Tomlinson 
– System was needed to analyze Canada's national land 

inventory and pioneered many aspects of GIS 
– A very significant milestone 
– First widespread use of “geographic information system” 

terminology (1966) 
– Over 40 people actively involved in developing CGIS between 

1960-1969 
– Built by IBM under contract to the Canada Land Inventory 

“[Tomlinson is] generally 
recognized as the ‘father of GIS’.” 
- URISA Hall of Fame 
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1963 

• Edgar Horwood (Washington) conducts training 
workshop at Northwestern on his Card Mapping 
Program and Tape Mapping Program 
– Programs displayed thematic data associated with 

statistical administrative zones 
– Inspired Howard Fisher to create SYMAP 

• Horwood led the creation of URISA and served as 
first president 

• Prior to 1960, offered first academic course utilizing 
computer processing of geographic information 
(according to Nick Chrisman) 
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1963 

• The Mouse was invented by Doug Engelbart while 
working at the Stanford Research Institute (SRI) 
– It was first widely used 20 years later in the Apple Lisa 

 

• SKETCHPAD developed at MIT by Ivan Sutherland 
– Allowed the designer to interact with his computer 

graphically: the 3D design could be fed into the computer 
by drawing on a CRT with a light pen – visual access to 
data and 3D were radical ideas 

– This changed how people interacted with computers 
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1964 

• The Harvard Lab for Computer Graphics and Spatial 
Analysis was established by Howard Fisher 
– Large grant from the Ford Foundation 
– Very significant research center, created pioneering 

software for spatial data handling 
– Many key individuals in industry participated:  

• Jack Dangermond, Scott Morehouse, Hugh Keegan, Duane 
Niemeyer, and Lawrie Jordon (Esri) 

• David Sinton (Intergraph), Lawrie Jordon and Bruce Rado (ERDAS) 

“[The Lab] was an important early moment in the development of 
what has evolved in GIS over the past four decades. The contributions 
of the lab included the training of many creative students and 
researchers who left the lab to make greater advances elsewhere.” 
- URISA Hall of Fame 
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Harvard Packages 

• SYMAP – general purpose mapping, output on line 
printer, simple to use, enormous interest 

• CALFORM – SYMAP on a pen plotter, table of point 
locations 

• SYMVU – 3D perspective views of SYMAP output, 
first new form of spatial display 

• GRID – raster cells, multiple layers 
• POLYVRT – topology, format conversion 
• ODYSSEY – comprehensive vector analysis, first 

robust and efficient polygon overlay (including sliver 
removal) 
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1964 

• The free-cursor tablet digitizer invented by Ray 
Boyle and David Bickmore 
– Part of the CGIS project 
– Boyle considered a pioneer of modern digital cartography 
– Grid of wires under the surface that encoded horizontal 

and vertical coordinates in a small magnetic signal; the 
stylus received the magnetic signal, which was decoded 
back as coordinate information 

– Unclear how this differed from the Stylator (1957) or the 
RAND Tablet (1963) 



1964 

• The US Army discharges Donald Cooke after three 
years service as an artillery survey instrument 
operator and computer in Korea and Europe 

• Don’s duties had involved operating Wild T2 and T16 
theodolites and writing lots of logarithms on forms 
 

• The US Army replaces Don with a FADAC electronic 
computer that could complete Don’s three-year 
Army career in 1.4 seconds. 
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1964 

• Q (MI6) develops first car navigation system for an 
Aston Martin DB5 
– Car destroyed during chase while James Bond was spying 

on Auric Goldfinger’s evil lair in Switzerland 
– Car also featured: 

• Tire slasher 
• Ejection seat 
• Machine guns 
• Bullet proof shield 
• Oil slick dispenser 
• Revolving license plates 

– GOLD FINGER, JB007, BMT216A 
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1965 
• Gordon Moore (founder, Fairchild Semiconductor – later 

founded Intel) observes: 
 The number of transistors that can be inexpensively placed on an 

integrated circuit is increasing exponentially, doubling approximately 
every two years. 

• Termed Moore’s Law by Carver Mead (Cal Tech) in 1970  
• Describes the driving force of technological and social change in 

the late 20th and early 21st centuries 
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1966 

• First picture of earth from the vicinity of the moon 
– The photo was transmitted to Earth by Lunar Orbiter I; the 

first American satellite to orbit the moon 
– The intent was to photograph landing sites for Apollo 

 

• SYMAP (SYnagraphic MAPping System): a 
pioneering automated computer mapping 
application  
– Begun by Howard Fisher at the Northwestern Technology 

Institute and completed in the Harvard Lab 
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1967 

• U.S. Bureau of Census DIME (Dual Independent Map 
Encoding) topological data format was developed 
– Address coding guide – match streets against addresses 
– For the New Haven Census Use Study 
– Explicit topology for street segments with left/right 

address ranges, to/from nodes, etc. 
– Topology used for data quality/integrity 
– Eventually morphed into TIGER in the 1980s 
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1967 

• Donald Cooke and William Maxfield (Bureau of the 
Census) publish first paper in an academic journal on 
topological data structures 
– The Development of a Geographic Base File and Its Use for 

Mapping, in Papers from the 5th Annual URISA Conference 
 

• AUTOMAP (Automatic Mapping System) became 
operational 
– Developed by the US Central Intelligence Agency 
– It could produce coastlines and any form of line or point 

data 
– A map compilation program at the world level 

“Don Cooke has been a leading proponent 
of making government data available for 
public use.” 
- URISA Hall of Fame 



1967 

• First color map 
on 1403 Line 
Printer, using 
colored carbon 
paper, Cooke / 
Maxfield 
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1967 

• George Jenks introduces the Jenks Natural Breaks 
Classification (or Optimization) system 
– A data classification method designed to optimize the 

arrangement of a set of values into "natural" classes 
– Cartographers and map makers can utilize the Jenks 

method to identify break points in a data set by picking the 
class breaks that best group similar values and maximize 
the differences between classes 

– Considered by some the "Father of GIS Classification 
Systems" 
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1968 

• Apollo 8 takes first images of Earth from deep space 
orbiting the Moon during Christmas 

• National Geographic Society publishes their  
map of the moon 
– Indexes hundreds of lunar features 
– Landing spots for lunar missions 
– Descriptions of the moon's phases 
– Depicts the moon’s revolution in relation to the Earth and 

Sun 
– How the moon affects tides on Earth  
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1968 

• Whole Earth Catalog first published 
– Purpose was to provide education and "access to tools" in 

order that the reader could "find his own inspiration, 
shape his own environment, and share his adventure with 
whoever is interested."  

– Steve Jobs considered the Catalog a conceptual 
forerunner of a Web search engine, “sort of like Google in 
paperback form … it was idealistic, and overflowing with 
neat tools and great notions” 

“I was influenced by the Whole Earth Catalog. That’s how I actually got into GIS. It 
was the whole-system approach and systems thinking that the Whole Earth 
Catalog epitomized.” 
- Scott Morehouse 
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1969 

• Environmental Systems Research Institute (Esri) was 
founded by Jack and Laura  
Dangermond  
 
 
 



Esri – Early Years (thru 1980) 

• Consultants for landuse analysis projects 
• NOT a software company 
• Software created as one-off solutions 

– GRID (1969), GRIDTOPO 
– PIOS (1970) 

• Training part of the package 
• Support by phone anyone who answered 
• Newsletters to users (1979) 
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1969 

• Intergraph Corporation was founded by Jim 
Meadlock (Harvard Lab) and four others from the 
Saturn V rocket program in Huntsville 
– Originally called M&S Computing Inc. 

 

• Azriel Rosenfeld publishes Picture Processing by 
Computer, the first book on image processing and  
analysis 
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1969 

• Ian McHarg's landmark book Design With Nature 
published 
– First book to detail many of the concepts of GIS analysis 
– Helped pioneer the development of map overlay 

techniques 
• Overlaid transparency maps (reflecting social values placed on 

different environmental factors); the composite showed where 
development more suitable given values placed on each factor 

“[Design With Nature] had a greater influence on the 
development and application of Geographic 
Information Systems than any other single event in 
GIS history.” 
- URISA Hall of Fame 



1969 

• Tom Waugh begins work on GIMMS (Geographic 
Information Management and Manipulation System) 
at the Harvard Graphics Lab 
– A portable, high quality, vector mapping system with data 

manipulation and analysis capabilities  
– Used at 300+ sites in 23 countries, it ran on a huge variety of 

computers ranging from PCs to a Cray YMP 
– GIMMS can be considered the first globally-used GIS 
– It pioneered the use of topology, user command languages, 

macro languages, and user control of high quality graphics 
– In many respects, it is a prime antecedent of modern GIS 
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1969 

• ARPA (Advanced Research Projects Agency) begins 
development of ARPANET to allow resource sharing 
among subcontractors 
– Wide-area packet-switching network 
– Eventually evolved into the Internet 



1969 

• Bolt, Beranek and Newman (BBN) deliver first 
Interface Message Processor (IMP) to Leonard 
Kleinrock’s group at UCLA 
– A packet-switching node used to connect computers to the 

original ARPANET 
– The first generation of what is known as a router 
– A ruggedized Honeywell DDP-516 minicomputer with 

special-purpose interfaces and software 
– It was attached to a SDS Sigma-7 
– Funded by ARPA 

73  . 



74  . 

1970 

• First Law of Geography by Waldo Tobler 
– Everything is related to everything else, but near things are 

more related than distant things 

• First GIS conference sponsored by the International 
Geographical Union (IGU) 
– Representatives of all known GIS systems invited 

• Ken Thompson, Dennis Ritchie, and Douglas McIlroy 
at Bell Labs, develop UNIX on a Digital PDP-7 in 
assembler 
– Development spurred by Thompson’s Space Travel game 

that he wrote for the GE-645 mainframe (the game was 
too slow and cost $75 per run) 



Xerox PARC 

• Founded in 1970 with mission to “create the 
architecture of information” 

• Numerous significant inventions 
– First laser printer (1971) 
– First OO language with integrated UI – Smalltalk (1972) 
– Client/server architecture (1973) 
– Alto – personal computer with mouse (1973) 
– Ethernet protocol (1973) 
– first WYSIWIG editor (1974) 
– First PC GUI with pop-up menus and icons (1975) 
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1971 

• Allan Schmidt named director of the Harvard Lab for 
Computer Graphics and Spatial Analysis 
– Set the stage for the ODYSSEY era 
– Many important software packages developed at this time 

(GRID, CALFORM, SYMVU, and POLYVRT)  
– Oversaw the Harvard Computer Graphics Weeks 
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1972 

• The first Landsat satellite was launched (also known as 
ERTS-1) 
– First civilian satellite-based remote sensing 
– Systematic repetitive observations of the Earth 
– Greatly expanded number of scientists interested in 

multispectral analysis 

• Astronauts on Apollo 17 take the first photo of the 
entire Earth against the black of space on the way to 
the moon 
– Usually referred to as the “Blue Marble” 
– Embraced as a symbol of environmental awareness, one of 

the world’s most recognized images 
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1972 

• Hewlett-Packard introduces the HP-35 
– First scientific pocket calculator to offer basic trig and 

exponential functions  
– 5.8” long and 3.2” wide - the size of William Hewlett's 

pocket, hence "pocket calculator"  
– Considered the death of the slide rule 
– Cost $395 (~$1750 today) 
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1972 

• Bruce Baumgart develops winged-edge data 
structure for representing polygon models (fixed 
length format, topology and geometry) 
– More significantly, Bruce wins the Five-Man  

Free-For-All at First Intergalactic Spacewar  
Olympics at Stanford  



1972 

• The video game Pong is released 
– Originally designed by Ralph Baer for his Magnavox 

Odyssey gaming console (world’s first console) 
– Nolan Bushnell (Atari) played this game at a Magnavox 

product show 
• He hired young engineer Al Alcorn to design a car driving game, 

but when it became apparent that this was too ambitious for the 
time, he had Alcorn design a version of ping-pong instead 

– The game was tested in bars in Grass Valley and 
Sunnyvale, California where it proved very popular 

– Pong would revolutionize the arcade industry and launch 
the modern video game era 
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1972 

• Steve Wozniak built his "blue box" a tone generator 
to make free phone calls 
– An early phreaking tool, the blue box simulates a 

telephone operator's dialing console – replicating the 
tones used to switch long-distance calls and using them to 
route the user's own call, bypassing the normal switching 
mechanism in order to place free telephone calls  

– Sold the boxes in dormitories at the Berkeley where he 
studied as an undergraduate 
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"The early boxes had a safety feature — a reed switch inside the housing 
operated by a magnet taped onto the outside of the box," If apprehended, you 
removed the magnet, whereupon it would generate off-frequency tones and be 
inoperable ... and you tell the police: It´s just a music box.“ 
- Steve Wozniak 



1973 

• First call on a mobile cell phone made by its inventor 
Martin Cooper at Motorola 
– Call placed to his rival Joel Engell, Bell Labs' head of 

research 
– Resulted in a fundamental technology and communications 

market shift toward the person and away from the place 
– Cooper stated that his research was inspired by watching 

Capt. James T. Kirk using his communicator on Star Trek 
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Xerox Alto 

• First workstation developed at Xerox PARC, led by 
Chuck Thacker and Butler Lampson 
– First computer to use the desktop metaphor, three-button 

mouse, 5-key chord keyset, detachable keyboard, 
WYSIWIG editor, Smalltalk, and graphical user interface 

– Not a commercial product, but thousands of units were 
built and were heavily used at PARC and at several 
universities 

– The “interim Dynabook” (Alan Key) 
– Greatly influenced the design of PCs, notably the Apple 

Lisa/Macintosh, the Apollo/Domain and the first Sun 
workstations  

• Apple’s Steve Jobs visited PARC in 1979 
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1974 

• First building on the Esri New York Street campus 
arrives 

 

• TCP/IP protocol suite developed by Vinton Cerf and 
Robert Kahn (DARPA Information Processing 
Technology Office) 
– Military computer networking standard in 1982 
– ARPANET standard in 1983 
– The basis for the modern Internet  
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1974 

• The Tektronix 4014 graphics terminal  
– Prior to the 4014, most computer graphics was done with 

vector graphics displays that continuously repainted the 
image under computer control 

– Required a very high bandwidth connection to the computer 
– Having local memory in the display that stores a value for 

each pixel was prohibitively expensive in the 1970s 
– Problem solved by developing the Direct View Bistable 

Storage Tube - the vectors were only written once 
– The CRT itself remembered the data 
– The entire image had to be erased as a whole 
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1975 

• Thomas Poiker and Nick Chrisman from the Harvard 
Lab publish Cartographic Data Structures in The 
American Cartographer 
– Seminal paper on spatial data structures 
– POLYVRT 
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1975 

• The MITS Altair 8800 was released 
– Microcomputer based on the Intel 8080, designed by Ed 

Roberts 
– Sold as a kit through Popular Electronics 
– The Altair is widely recognized as the spark that led to 

the personal computer revolution 
– Named after Star Trek destination by Les Solomon’s young 

daughter 
– Harvard students Bill Gates (19) and Paul Allen wrote 

Altair Basic, their first product (4KB interpreter) 
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• Nick Chrisman (Laval) 
• John Cloud (USGS) 
• David Cowen (South Carolina) 
• Teresa Dolan (Esri) 
• Geoff Dutton (Spatial Effects) 
• Sara Fabrikant (Zürich) 
• Paul Hardy (Esri-UK) 
• Harlan Heimgartner (Esri) 
• Hugh Keegan (Esri) 
• Logan Hardinson (Esri) 
• Mike Kevany (PlanGraphics) 

• Robert Laurini (INSA Lyon) 
• David Maguire (Esri) 
• Matt McGrath (Esri) 
• Scott Morehouse (Esri) 
• Cathy Mueller (Esri) 
• Robert Seifert (Esri) 
• Tina Skousen (Esri) 
• Bernt Wahl (UC Berkeley) 
• Peter Woodsford (1Spatial) 
• Pusheng Zhang (Microsoft) 
• John (docent, USS Midway) 
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