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The 1970s were a semind decade in the history of both computing machinery and
the applications humanity was finding for itsincreasingly intelligent mechines. The
proliferation of chegper computing power and the rise of aforma software industry both
would prove influentiad to computing. The year 1971 would spark the growth of the
persona computer, the precursors of the Internet, and give birth to the “processor on a
chip” microprocessor, the 8" floppy drive and the word processor'.

Events relevant to the history of computing during the year 1971 can best be
segregated into two categories. The technologies and products themsalves and the uses
corporations and indtitutions found for these products. The genera purpose computing
technology that began to arise during 1971 would dlow the “DP’ or data processing
companies that had sprung up during the 1960s to re-brand themselves and their products
for more widespread use. This de-isolation of the computing industry would alow for the
birth of the PC and the death of the specidist that had until that time dominated the
gpplication of computing technology. Most importantly, the individua user would began
to see the gpplications and benefits computing technology could hold for their lives, a
development that would take another decade to redize but began in 1971 with the
creation of a product known as the Intel 4004.

The Intel 4004, which went into production between October 1970 and January
1971"  was origindly designed as a processor for small caculators for an dectronic firm
known as Busicom. Busicom had made arrangements for Intel to produce the chip;
however the engineers working on the project were quick to redize the genera- purpose
gpplications that the 4004, and its accompanying chipset could provide. The processor’s

inventors were three Intel engineers: Ted Hoff, Federico Faggin and Stan Mazor'™. In



November of 1971, they lobbied Intel to change their agreement with Busicom to alow
Intel to market the chip independent of the other manufacturer. In what would become a
watershed move for Intel, the chipmaker was able to modify the exclusive manufacturing
agreement with the calculator manufacturer to allow them to market the chip for broader
purposes. Without thislegp of ingght on the part of Hoff and the other inventors, Intel
may have stuck to their core business of RAM manufacturing and wound up a bit player
in the high technology indusdtry, rether then the indudtry giant it has become. AsHoff's
biography demonstrates, changing the corporate mindset a Intel was easier said then
done. Intel had trouble seeing the reasons they should dilute their focus based on the

whim of afew junior engineers:

Hoff, Faggin, and Mazor immediately pitched ideas for new chip usesto Intel. But Intel
initially thought the chipswere only good for calculators, and besides, Busicom owned
therightstoit. The developersfinally convinced Intel that the 4000 series could be used
in other applications and Intel renegotiated a non-exclusivity agreement with Busicom. In
November 1971, Intel began marketing the 4000 series (then known as the MCS-4) to the

public. The original 4004 chip had as much computing power as the first electronic
computer, ENIAC (1946), which filled an entire room.""

The 4004 would become the progenitor for the entire series of Intel processors,
and the Ted Hoff’sidea of a“processor on achip” would be secure for decades to come.
The 4004 gave birth to severd processors, culminating in Intel x86 microarchitecture, a
computing platform that today runs alarge portion of the worlds desktop persond

computers. For the microprocessor, 1971 would turnout to be a defining yeer.

Advanced in data Storage, and specificdly the invention at IBM of the “ diskette”
or “floppy disk” asits commonly know aso contribute to the changing perception of
computers, increasing their versatility and reliability. The story of the floppy disk begins

with IBM. In 1967 the company redlized that a better way to load the main control



program onto their system 370 minicomputers was needed. Since the entire program’s
was gtored in volatile memory, a power interruption would force a time consuming reload
of the control program from tgpe. A method of storing datain a non-volatile, ingtantly

ble fashion was deemed necessary, and IBM’ s storage division began work on
what would eventualy become the floppy disk. In 1971, IBM presented its 8-inch floppy
disk, whichiit cdled a“memory disk.”¥ The technologies behind the disk seem quite
ample, but were revolutionary at the time, and would help to push computing closer
towards the idea of instantly accessible, non-volatile storage, a concept that would later
be embodied by the smdller floppy disks and findly the hard drive. A rapidly spinning,
meta-oxide coated piece of plastic formed into the shape of a disc was spun at high
velocities beneath aread head. The head could sense the subtle magnetic varigtions
contained with in the oxide surface of the disk, and interpret those variations as data. The
inventor of the disk was an IBM storage group engineer David Noble"'. Besidesinventing
the deviceits sdf, Noble ingenioudy came up with the ideato enclose the disk in acloth
deeve that prevented contaminates from causing errorsin the head' s read and write
operations. Al Shugart, Nobl€e's supervisor a IBM, speaks of the crucia notion of the

plastic deeve:

It was aread-only, 8-inch plastic disk coated with iron oxide, weighing just under
2 0z. and capable of storing about 80K bytes. A crucial point in itsdesign wasthe
creation of the protective enclosure. "We had this floppy disk running, but it wasn't in an
envelope [plastic jacket]," Shugart says. "The contamination just killed you. Error rates
were too high." So the jacket was lined with anon-woven fabric that continuously wiped
the surface of the disk asit rotated to keep it clean. "That made the thing go," Shugart
says. After passing extensive tests, the floppy was incorporated into the System 370 in

1971; it was also used to load microcode into the controller for IBM's Merlin 3330 disk
pack.”"

The crude, early device of 1971 would go on to become the basisfor IBM’s

Winchester hard drive design and the 5 and one-quarter and 3 and one-haf inch disks thet



were quite prevaent in the world of computing until recently. Another spinning disc
coated with materid on which it's datais stored has replaced it — the CD-ROM.

While Inel was creating the first genera purpose microprocessor and IBM was
creating what would become the standard for computer storage, Apple pioneers Steve
Wozniak and Bill Fernandez were busy working on what they thought of as a hobby — the
legendary “Cream Soda Computer.”V'! Named after the amount of soda the two drank
while designing and building the machine, the computer was technicaly unremarkable,
but is higtoric in the sense that it was the first venture between two of the three
individuas who would go on to found a computer company that would introduce ease of
use as a concept to the persona computer market. Wozniak would eventually become one
of the Engineers working on the Apple I, the first foray by Apple into the persond
computing market.

The smple computer the two built conssted of no microprocessor, but did
contain two 4-hit logic units, and a series of lights and switches that were used to accept
inputs and convey outputs. Wozniak even designed afew simple pieces of software to
run on the mechine, performing smple arithmetic and other operations. When
Fernandez' s mother heard about the machine the two had built, she called aloca reporter
to come to their garage and do a story about the machine™. When the two attempted to
demondtrate their computer to the reporter, afault power supply caused some of the
circuits to short out, and smoke poured from the burning ectronics. The reporter
decided that a story about the two budding young engineers was perhaps not such awise
idea, and the two would go undiscovered for saverd more years until their work a Apple.

Wozniak expressed his dismay; “We didn't get our story in the papers. We didn't get our



pictures taken. We didn't become heroes.””

Another legp forward in the generd gpplication of computing technologies came
in the form of the world' sfirst word processor, the Wang 1200. Although word
processing would not catch on until 1979 and the introduction of the PC based WordStar
package, Wang released the 1200 as a dedicated, computer based word processing system
when no other corporation viewed the computer as a platform to complete such atask.

One of the most rlevant new technologies to see the light for the first timein
1971 was the early forerunner of the Internet, “DARPANET.” This network, sponsored
by the U.S. government’s Defense Advanced Research Projects Agency, would provide
the technica legwork, such as the introduction of core protocols and global addressing
schemes, to dlow the Internet we know today to flourish. 1971’ srelevance to
“DARPANET” and the Internet isthet it wasthefird year that a sufficient level of
functiondity was present on the network in order to dlow applications to be developed
for it. In 1971, the Network Computing Protocol, or NCP was fully operational amongst
al of the network nodes. Because this level of service had been achieved, the researchers,
who until then had concentrated on finding away to get the network to function
technically, could begin devel oping applications to run across the network. Internet
protocol pioneers Vint Cerf and Bob Kahn agreed that since thislong awaited network

software phase was how complete, development could commence on gpplications.

Computers were added quickly to the ARPANET during the following years, and work
proceeded on completing a functionally complete Host-to-Host protocol and other
network software. In December 1970 the Network Working Group (NWG) working
under S. Crocker finished the initial ARPANET Host-to-Host protocol, called the
Network Control Protocol (NCP). Asthe ARPANET sites completed implementing NCP
during the period 1971-1972, the network users finally could begin to develop
applications



Although 1971 was ayear when few higtoricdly sgnificant deveopments for the
Internet took place, critical work on the protocol suites and network gpplications was
being completed. The Internet had yet to grow from this primitive scattering of nodes at
various universties and military organizations to anything tangible, but during this year
the development of the consumer-friendly and commercidly viable network we now see
today was rapidly taking place.

Technologies like those described earlier have been insgrumenta in changing
what was once the monoalithic, costly, and difficult facade of computing into what we see
on our desktops, laptops and cellular telephones everyday. Although movement in core
technologiesis dwaysimportant, of more consequence is how society in generd, driven
by the computing industry uses these technologies. 1971 was not orly ayear when
computing moved forward, it was a year when the imaginations and vision of thosein
computing were quickly finding new ways to use these wonderful technologies.

Sports and dectronic data processing (EDP) were being brought together for a
variety of agpplications. EDP systems were being utilized for statistical tabulations and
andyds, information retrievd, red-time modeling, and other purposes. Sports teams
around the nation were enhancing the viewer’ s entertainment experience with graphicd
interpretations of game data, andysis of player performance and scoring, and smply
providing as much information to the viewer as possible. EDP was used to creste
massve, animated banners to display scores and related Statistics to fans at sporting
events, and the fan’s response was very positive. Datamation, in a 1971 piece about
sports and EDP, outlined severa areas where computers could be, and were, being

gpplied in the sporting world.



1. Entertainment. Athletics are fun; people enjoy participating in and watching
sports, which means computer people can easily enjoy applicationsin thisarea. 2.More
Information. Computers can make the sport more interesting since it provides more
information to everyoneinvolved. 3. Improved Performance. Computers can improve the
athletic performance and quality by providing more information in less time than with
other methods. It should be made quite clear at the start that computers or their output are
not going to take the place of peoplein any sport. Rather, computers simply provide a
way to organize and analyze the available information so that it can be put to the best
possible advantage of the athletes"

It seems very tdling that the author is quick to warn the readers that computers
will not “take the place” of any athletes in ports. This exemplifies the sentiment of the
time that computers were at risk of removing humans from certain agpects of life. Some
30 years later thisis ill not the case, but in the intervening decades computers have
found afar-reaching role for themselvesin sports. Sporting events are produced,
displayed, scored and andyzed dl with the help of computing technology. Computers
have alowed sports to mature into the mass-market product they have become. Weather
or not this is a positive outcome will have to be |&ft to historians.

Optica character recognition, or OCR, is of course the system by which
computers, utilizing some sort of optical interface, can recognize printed words from a
page of text and convert them into “machine readable’ format. In 1971, OCR was a
technology that had been available for dmogt 15 years, however during that time period
the rudimentary optica scanning and pattern recognition hardware and software that was
available made the technology unrdiable and expensive. 1971 was ayear when
corporations saw human input costs increasing, while at the same time the price of OCR
equipment was dropping. This lead to the widespread deployment of OCR systems,
systems that would take the place of many human data entry specidists. Far from being a

negetive sde effect, thisincreased adoption of computing technology for generd- purpose



gpplications would help the industry spread and flourish. The year saw OCR equipment,
which had been in the $750,000- 1 millionrange; drop to between $50,000 and $100,000
per ingdl. With costs dropping, organizations quickly found applications for OCR.

Datamation, in 1971, described the rapid spread of OCR to the corporate world

As prices have declined, the number of applications for OCR systems have been
expanded. In the past, the chief concern of most users was the replacement of card
(keypunch) systems where return documents were processed. This philosophy spurred the
development of credit card charge slip, utility billing and subscription fulfillment

systems. Despite this, thereislittle realization, even among data processing people, that
the large gasoline and financial credit card systems would simply not be possible without
reliable, highs peed, OCR charge slip readers, and by far the largest volume of credit card
processing is done in an environment of multiple machineinstallation...”*"

Saying that such systems would “smply not be possible” without effective OCR
highlights just how important this technology was (and is) to business. OCR is a powerful
enabler when it comes to trandferring the written world of humansto the digita world of
machines. Although reduced in sgnificance somewhat by purdy digitd transaction
systems, OCR il dlowsthe credit card and bill processing industries to exist in a cost-
effective form.

A union between computers and engineering that would at first seem
experimentd, but go on to encompass the entire industry, was aso tentatively defined in
1971. Engineering professionds began to see computers as a technology that could both
sreamline and increase the safety and efficiency of their work. Outside the native realm
of dectricd enginesring, one of thefirgt “traditiona” disciplines of engineering,
architecture, began to redize the value computing and EDP could build for their industry.
The Boston Computing Conference of 1964 was the first ever gathering of architects
looking for computing technology that would suit their needs. The needs of architects are

broad, and range from arithmetic caculations to materids analyss and computing stress



loads on their structures. Because of this general need, hardware and software
manufactures were dow to develop gpplications pecificaly designed for the
architectural community. Additiond reasons were described in Datamation in September

of 1971.

Hardware manufactures and general software companies have been slow to
develop programs for the architectural industry. There are two reasons for this apparent
lack of interest: 1. The market size of the architectural industry islimited relative to other
industries such as aerospace, etc. and 2. computer specialists typically have alack of
understanding regarding computer potential within the architectural industry X'V

Because of this disconnect between the architects and the computer specidists,
architectura applications were dow to emerge. However, afew applications were turned
out for some of the most common architectura applications. “ Space planning,” the
adlocating of areawithin abuilding such as an office or home was something that became
available to architectsin 1971. A program known as MATRAN was developed for this
task, and enjoyed some success amongst the architectura community. Additionaly,
programs for urban planning were developed at the Laboratory for Computer Graphics
and Spatid Andyssa Harvard. Thiswas the only organization formaly churning out
software for the architectural community at the time. Because of the graphics-intensve
nature of architecture, the technologies of the day were smply not mature enough to be
of agreat use to architects. The early acceptance and need for such programs demonstrate
that in 1971, architecture was an industry filled with opportunities and gpplications for
computing technology.

Large organizations exhibit a high degree of complexity in their processes for
resource dlocation, HR management, payroll, and other logidtic efforts. This confluence

of batch processing needs makes them an obvious target for computing technology’s
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greamlining abilities. Although universities used computing to scientific or academic

ends, 1971 was one of thefirst years when enterprise resource planning and organizations

communications software would proliferate on the academic front. Dartmouth College
began usng atime-sharing system, known asthe DTSSin 1971 to solve logistical shores,
but a0 to provide executive support and decison support information. An andyss of

their system in 1971, Datamation looks at the Situation of the college’ s president.

John G. Kemeny, computer genius, Ivy League College Professor,
mathematician, philosopher and football nut sat down at the teletypewriter consolein his
office. Dartmouth College was in the last stages of its capital fund drive. The trustees
were coming the next week. Kemeny needed to some projections: How well wasthe
drive going? What would Dartmouth’ s financial position bein five years?

Kemeny punched away at the teletypewriter, and, moments later he had the
answersto hisquestions. “1 don’t know how an American executive can get by without a

computer,” Kemeny told arecent visitor in describing how he uses the Dartmouth Time-
Sharing System.”

Organizations were beginning to redize the efficiency and decison support gains
technology could offer them. Dartmouth is notable in so far as was one of the first
academic organizations, not corporations, to use technology for a norn-academic god.

When it comes to the advancement of computing technology, 1971 is rather
ungpectacular. No wonderful breskthroughs or Earth shattering new technologies.
Perhaps more important then any of that, 1971 was a year when much of the
technological legwork that makes computing possible was completed. Things that society
wanted from computers were becoming viable products, and organizations for the first
time were becoming proactive in identifying market needs and trying to role out software
products to meet those needs. With the ddlivery of the Intel 4004, the Wang 1200, parts
of what would become the Internet, and the growing genera application of technology to
mogt facets of amodern business's operations, 1971 should be considered an important

year to al computer scientigts.
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