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they are. To achieve this, library sci-
entists like Melvil Dewey devised 
means of classifying and cataloging 
information. A human would find it 
challenging to navigate even a mod-
estly stocked library to find a spe-
cific text without the organizational 
aid provided by the library’s cata-
loging system, ensuring items can 
be found and are likely to be stored 
alongside related items.

Conversely, if the Internet is a li-
brary, it is the most massive library 
ever assembled. Yet humans navi-
gate this online library without re-
gard to its internal organization. 
Online data storage is driven by 
technical considerations, not orga-
nizational ones, and the contents of 
a single web page may be scattered 
across networked computer systems 
around the world. The physical loca-
tion of the binary data correspond-
ing to a piece of the Internet is al-
most irrelevant; what matters is how 
pieces are connected.

The shift to storing information in 
digital form fundamentally changed 
priorities. Instead of worrying how 
to optimize physical space, the main 
concern for the new Information 
Age would be finding information 
in an exponentially growing inven-
tory of almost limitless capacity.

Bush applied himself to this chal-
lenge. This was the pre-digital age, 
so his concern was how to find data 
on microfilm, but the principles he 
developed would be applicable to 
digital technologies.

Bush developed a process of 
imprinting index codes onto the 
microfilm to embed the catalog-
ing scheme into the documents 
themselves. Paired with a mecha-
nism that could automatically scan 
those codes, he had a way to speed 
through microfilm to find what he 
wanted. A given document was inte-
grally linked to related documents 
via those index codes. A reader 
who started at one document could 

follow the web of links across the 
wider library of microfilm to ex-
plore a train of thought.

While the specific mechanics of 
this idea are rooted in quaint analog 
technologies, a user of the World 
Wide Web should feel a twinge of 
recognition. Before digital comput-
ers existed, Vannevar Bush had in-
vented hyperlinks.

Bush built a prototype version of 
this device, but the world was not 
allowed to know about it. The Al-
lies used his “Rapid Selector Ma-
chine” in their codebreaking efforts. 
The program was perhaps the most 
closely guarded secret in the world. 
Bush was unable to share his inven-
tion—at least not openly or directly. 
Nevertheless, he knew that World 
War II had ushered in a new age of 
information—the citizens of the fu-
ture would need a way to cope with 
an exponentially growing universe 
of information.

Bush found a way to meet his 
moral obligation to the citizens of 
the future while meeting his ethi-
cal obligations to the government 
charged with safeguarding the se-
crets of the codebreaking program. 
He did it by pretending his inven-
tion did not exist.

In July 1945, Bush published 
a landmark article in the Atlan-
tic Monthly, “As We May Think.” It 
was reprinted in Life Magazine and 
summarized in Time, and has been 
reprinted and cited ever since. It is 
one of the foundational texts of In-
formation Science.

In it, Bush described plans for an 
imaginary machine he called the 
Memex. This device was shaped like 
a desk and contained a storehouse 
of spools of microfilm. A projector 
in the Memex allowed the contents 
of the microfilmed pages to be pro-
jected onto a screen. Central to the 
utility of the Memex, however, was 
its internal organizational princi-
ples—a set of index codes imprinted 

on the film to associate conceptual 
links among different records.

For years, it was assumed that 
Bush’s Memex was a fantasy—a 
thought-piece to inspire other engi-
neers to try their hands at making 
one. Indeed, generations of com-
puter scientists took their lead from 
this article.

Bush passed away in 1974, long 
before the creation of the World 
Wide Web (the term “World Wide 
Web” was coined in 1990 by Tim Ber-
ners-Lee and Robert Cailliau, who 
also created the first web browser to 
explore those links). The computer 
pioneers who helped build that new 
realm of cyberspace, however, were 
following a path blazed decades be-
fore them. Ted Nelson, inventor of 
digital hyperlinks, happily tipped 
his hat to the legendary Bush for 
showing the way. Other computer 
pioneers like J.C.R. Licklider and 
Douglas Engelbart also acknowl-
edged their debt to Bush.

Bush was reluctant to see himself 
as a pioneer. He pointedly declined 
credit for helping develop the com-
puter, because his version was only 
analog. When opportunities arose 
to claim credit for his inventions, 
he would wave off the attention 
and emphasize how he relied on 
the genius of others who worked 
for or alongside him. He had no 
interest in looking backward, only 
forward.

“It is earlier than we think.”
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