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Preserving the Internet 
Is the Internet ephemeral by its nature, or can it be archived?

passing on relevant societal informa-
tion that provides an accurate view of 
the past. Past ACM president Vint Cerf, 
long considered the “father of the In-
ternet” and now a vice president and 
chief Internet evangelist at Google, ex-
pressed concern last year that we are 
in a “digital Dark Age,” and that future 
generations will have little or no record 
of the 21st century, because so much 
data is kept in a digital format and tech-
nology advances so quickly that old 
files will be inaccessible. 

Leetaru notes that in the European 
Union there is a “Right to be Forgotten” 
law that basically says if someone wants 
information on them removed from 
the Internet, major search engines like 
Google must delete it from their search 

T
HE R E  WA S A  time when an in-
terested party could find five 
White House press releases 
online detailing the number 
of countries participating in 

the “Coalition of the Willing” in sup-
port of the 2003 invasion of Iraq. That 
list drew controversy, however, be-
cause when the war did not go so well, 
countries like Togo and Costa Rica ob-
jected to having their names associat-
ed with it. Consequently, the data was 
manipulated, says Kaylev Leetaru, who 
co-authored the report “Airbrushing 
History, American Style.”

Today, two of those five documents 
are unchanged, two have been deleted, 
and one is accessible but has been edit-
ed from its original form, according to 
Leetaru. “There was a lot of manipula-
tion, and what came out of that was the 
White House was altering press releas-
es on a regular basis,’’ he says. “It came 
out that they didn’t view these as gov-
ernment documents, but rather propa-
ganda material, so there was no reason 
to mark that a change was made.”

Leetaru, creator of the GDELT (glob-
al database of events, language and 
tone) project, which monitors broad-
cast, print, and Web news worldwide 
in over 100 languages, also found an 
instance in which the White House is-
sued a statement from then-President 
George Bush about the economy im-
proving. “When it didn’t, they went 
back and edited a press release from a 
few years prior so they could say, ‘look, 
we were right.’” Altering history online 
is often done by the government and 
elected officials when that informa-
tion turns out to be factually incorrect, 
Leetaru says.

“For government and elected gov-
ernment officials in particular, they 
don’t want things preserved because 
people can go back and see what the 
government actually said, so there’s ac-
tually a perverse effort not to preserve 
it,’’ says Leetaru, who is also a senior 
fellow at George Washington Univer-
sity. Such selective archiving is not lim-

ited to the government, however; many 
companies also do not archive infor-
mation “because there is no benefit 
and it would create confusion to have 
old material up,’’ he says.

Not to mention embarrassment. 
Leetaru also cites the (in)famous 
statement “there is no market for 
home computers,” which can be 
found online in the 1988 University of 
Michigan Computing News, Volume 3, 
(http://bit.ly/1PZ7k74).

It is not surprising some people 
might not want certain statements pre-
served for posterity, and that websites 
are updated and information altered; 
after all, the Internet is ephemeral by 
nature. Yet in doing so, we are doing a 
disservice to future generations by not 

Additional storage awaiting use by the Internet Archive.
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ing for approximately 450 billion Web 
objects, which include images. About 
one billion pages are added each week, 
Kahl says. Leetaru has collaborated 
with the Internet Archive and Flickr to 
extract images from 600 million digi-
tized book pages that date back 500 
years from over 1,000 libraries world-
wide and make them all browseable 
and searchable via both the metadata 
of the original book and the text sur-
rounding each image.

Among the other organizations 
working with the Internet Archive is 
the U.S. Library of Congress (LOC), 
which took some heat early last year 
for failing to digitize its collections. 
Since 2000, the LOC has been preserv-
ing Web content not only from its own 
Website, but also the sites of other 
organizations and citizens as part of 
its Web Archiving program (http://
www.loc.gov/webarchiving/), says Ab-
bie Grotke, lead information tech-
nology specialist with the LOC’s Web 
Archiving Team. In addition to event-
based archives on topics including the 
U.S. national elections, the Iraq War, 
and the events of September 11, 2001, 
the team’s focus is on preserving con-
tent deemed “at risk.” Grotke says this 
typically includes an event that has oc-
curred but the documentation of it is 
no longer needed, such as campaign 
websites that are taken down after an 
election. It might also include govern-
ment documents from unstable re-
gions around the world.

The LOC archives different types of 
collections, such as online news sourc-
es, Web comics, and folklore, which are 
selected by “recommending officers,” 
Grotke says. The team uses a custom 

index. Leetaru worries other countries 
might adopt similar regulations. If 
something cannot be found on Google, 
he points out, it essentially does not ex-
ist to Internet users, and history is being 
rewritten. “So if a website is removed 
from Google and all the major search 
engines, for all intents and purposes it’s 
removed from the world. That’s a really 
scary situation in terms of our collective 
remembrance of society.” 

However, “The Web was never de-
signed for being archived,’’ observes 
Brewster Kahl, founder and digital li-
brarian of the Internet Archive, a not-
for-profit digital library whose goal is 
to preserve the Internet’s past for the 
use of future historians. The average 
lifespan of a Web page is a little under 
100 days before it is changed and/or de-
leted, he says.

Kahl felt strongly that as the Web 
grew, the Internet Archive should help 
provide universal access to all knowl-
edge. “Libraries were useful in the 
past, and as we’re changing a publish-
ing system from paper-based to digital, 
we should do the same,’’ says Kahl. The 
idea was further fleshed out to provide 
access to materials no longer available 
online “and to make it so people could 
compute on these materials.” 

About 140 people work at Internet 
Archive scanning hundreds of books 
per day, worldwide. The organization re-
ceives about $12 million per year in fund-
ing, mostly from libraries paying the In-
ternet Archive for its services, as well as 
donations from foundations, he says. 

Kahl also created the Wayback Ma-
chine, whose name is a nod to a fictional 
time machine from the “Rocky and Bull-
winkle” cartoon show in the 1960s. It is 
a three-dimensional index that archives 
and allows browsing of current and 
older Web documents. “We started by 
being a kind of robot that crawled every-
thing we could find,” says Kahl, “but it’s 
evolved since then.” Some 1,000 librar-
ians build custom Web collections from 
about 350 different libraries, museums, 
and archives worldwide, “so now there 
are lots of people helping select and 
make sure the Wayback Machine has 
the right things in it,’’ he says. “The Web 
is not just one thing anymore; it’s lots of 
different collections. At least, that’s the 
way we think of it.”

Today, 600,000 people access the 
Wayback Machine each day, search-

Milestones

Yelick 
Receives 
ACM/IEEE 
Award
Katherine Yelick, a professor 
of Electrical Engineering and 
Computer Sciences at the 
University of California at 
Berkeley and faculty scientist 
and Associate Laboratory 
Director for Computing 
Sciences at Lawrence Berkeley 
National Laboratory,  was 
awarded the 2015 ACM/IEEE 
Computer Society Ken Kennedy 
Award for innovative research 
contributions to parallel 
computing environments that 
have been used in both the 
research community and in 
production environments. 

Yelick, who has authored 
more than 170 technical 
papers and reports on parallel 
languages, algorithms, libraries, 
architecture, and storage, 
also was cited for her strategic 
leadership of national research 
libraries, and for developing 
novel educational and 
mentoring tools. 

Yelick’s work has improved 
the programmability of high-
performance computing 
through innovations to parallel 
languages and runtime systems. 
Her contributions to compiler 
research and open source 
software were key to the success 
of partitioned global address 
space. She also developed 
automatic performance tuning 
techniques and runtime systems 
that maximize performance 
across a variety of computer 
architectures.

An ACM Fellow, Yelick 
was named 2013 Athena 
Lecturer by the ACM Women’s 
Council (ACM-W). A member 
of the National Academies of 
Sciences, Engineering, and 
Medicine’s Computer Science 
and Telecommunications 
Board, Yelick has served on the 
California Council on Science 
and Technology and on the 
University of California Science 
and Technology Council. 

ACM and IEEE co-
sponsor the Kennedy Award 
to recognize contributions 
to programmability and 
productivity in computing and 
significant service or mentoring 
contributions. 

The Wayback 
Machine is a three-
dimensional index 
that archives and 
allows browsing of 
current and older 
Web documents.
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not get wide distribution. 
Grotke also says it is possible to pre-

serve portions of the Web, but notes 
that a lot of sites are constructed in a 
way that crawlers are unable to access 
them. “One reason is because of pass-
words, and current crawler technology 
is probably five to 10 years behind what 
the current Web is doing, so a lot of dy-
namic or flash-based content” such as 
art Websites that museums are trying 
to capture, is too complex and chal-
lenging for current tools, she says. 

Kahl says the key is to capture what 
we want people in the future to know 
about the past.

“The World Wide Web is effectively 
infinite and has parts and corners that 
can’t be archived, and there’s large 
swaths of it that shouldn’t be archived, 
that weren’t meant for the ages,’’ he 
maintains. “It’s important to be selec-
tive. But on the other hand, we try to 
cast a very wide net, because we’re in-
terested in trying to help preserve the 
creative works of humankind.” 
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Nearly all Web archivists say it is 
virtually impossible to preserve all the 
content on the Web.

“The Web is so massive you can’t 
crawl and digest everything,” says Leet-
aru, “but I’m creating a very targeted 
collection of worldwide news media,” 
especially local media, and providing 
URLs to make a permanent copy. 

Leetaru does not hesitate when 
asked if enough government organi-
zations and companies that should 
be preserving content for future gen-
erations are doing their due diligence. 
“Absolutely not … the average compa-
ny doesn’t care at all. Most companies 
delete content when it gets old. If you 
make a product you don’t want to keep 
marketing material [online] because 
it will create confusion, so they delete 
material as part of their routine pro-
cesses.” Whereas it used to be costly 
to put that information on the Web, 
now companies just want to “clean up” 
their sites, he says.

Archivists generally do not preserve 
everything, says Smith, and resources 
are limited. As a result, the priority is 
on information that is ephemeral and 
the “output of people in the world 
that we can acquire and keep to tell 
the stories that are incredibly impor-
tant—especially the stories that most 
often don’t get told. We definitely 
want to make sure we’re collecting 
actively about minority organizations 
or small groups that are having a big 
impact in their community,” but may 

“The World Wide Web 
is effectively infinite 
and has parts and 
corners that can’t be 
archived, and there’s 
large swaths of it that 
shouldn’t be archived, 
that weren’t meant 
for the ages.”

curator tool it built called Digiboard to 
nominate URLs to a collection, man-
age them, and track project activities. 
The tool is also used to request permis-
sion to crawl a particular site.

Universities are also making efforts 
to archive their websites. The Mas-
sachusetts Institute of Technology 
(MIT) has just started doing so, since 
it did not previously have the tools and 
technology in place, says Kari Smith, 
digital archivist at the MIT Libraries’ 
Institute Archives and Special Collec-
tions, which uses an international file 
standard called WARC (Web ARChive) 
to combine different digital resources 
into an archival file. 

MIT has eight full-time archivists 
working to preserve not only internal 
Websites, but also reports and attach-
ments that might come from an ad-
ministrative or faculty office, Smith 
says. “We know every semester infor-
mation changes, because information 
on a website is about what’s happening 
in a particular semester, so we look at 
dates that are most likely to change,’’ 
such as those for specific courses. Al-
though some sites change daily, “from 
an archival perspective, the question 
is, what can we capture on a daily basis 
and what is the future value of that for 
historical purposes?”

Professional archivists at the uni-
versity decide what gets preserved, she 
says. “It’s a collaborative decision based 
on our resources and what staffing and 
technology do we have available.” 

Other organizations also have as 
their mission the preserving informa-
tion for future generations, among 
them the International Internet Preser-
vation Consortium (IIPC) (http://www.
netpreserve.org/) and Perma.cc (https://
perma.cc), which helps create perma-
nent links to online sources cited in 
works by scholars, courts, and journals. 

The Digital Public Library of America 
(DPLA) works with Perma.cc and the In-
ternet Archive, and also preserves the 
metadata it brings into its online repos-
itory through exhibitions, says Kenny 
Whitebloom, manager of special proj-
ects. “We have a small array of digital 
objects that we’ve acquired permissions 
to reproduce online,’’ he explains. “We 
further facilitate access to those materi-
als and help in their preservation on our 
site in that way, but we don’t have a man-
date to preserve Web pages or links.”
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