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The Web as a Primary
Source

- Web archives will fundamentally affect the way
historians write history

* We will have easier access to information on a
previously-unknown scale, as well as improvead
capabillity to parse It;

* Yet historians need to reflect on the shape that
Web-based primary sources will take, and how
we will be able to access them



Could one
even study
the 1990s
and
beyona
without
web
archives?



Warchbase

An open-source platform for managing web archives
http://warcbase.org .

€ cn back archive-it. 1641 ca/EN1004/100502 x| @D O @ QK
You are viewing an archived web page, collected at the request of University of Toronto using Archive-It. This page was "

captured on 16:41:12 Aug 02, 2009, and is part of the Canadian Political Parties and Political Interest Groups collection. The
information on this web page may be out of date. See All versions of this archived page.
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The Govermments of the United States and Canada, have reviewed and approved the
restructuring plans of General Motors and its subsidiaries, including GMCL in Canada.
As a result, thanks to the pany

the United Auto Workers and Canadian Auto Workers, and major creditors, our Governments
are in a position 1o extend support to help General. Motors restructure itself and become once
again one of the world's leading auto manufacturers.

*I want to thank the governments of Canada and Ontario for making this investment in GM

alongside the United States. Our countries share a stake in this company's future, and | look
forward to our close partnership through this restructuring period,” Obama.

(] []

. “The Goverment of Canada thanks our partners, especially President Obama and the United
States’ government, Canada in the GM. This
cooperation makes possible a brighter future for GM and the auto industry in both of our
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Warcbase
* Framework for distributed storage “
and distributed processing of vgry @ — a[aIaZf—']

big data
« Scalable APACHE

* From Raspberry Pi to Desktop HEHSE

Computer to Server to Cluster, all
with the same scripts &
commands

* Potentially very powerful

e Trantor: 1.2PB of disk, 25
compute nodes (each w/ 128GB
memory, 2x6-core Intel Xeon ES
v3 = 3.21B memory and 300
current-generation Intel cores)




You can Warcbase Too (and
will herel

@ L]
lan

T 7 L s——

L 4 C#

@ Warcease

L cCH inecol gthub.iowarcbase o

ntran

O Pullrequests Issues  Gist £+ m- - 2

00l / warcbase ©Unwatch . * Unstar o Y Fork 25

Warch

wrchives built on Hadoop and ¢ The
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© Code ssuos 28 Pul requests 0 v =
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st way would be to follow our

! These documents will show you how

Warcbase

Warcbase is an open-source platform for managing web archives built on Hadoop and HBase.

flexible data model for storing and managing raw content as well as metadata and extracted knowledge. Tight integration

The platform provides a

with Hadoop provides powerful too

r analytics and data processing via Spark

There are two main ways of using Warcbase

« The first and most commen is 1o analyze web archives using
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warcbase.org docs.warcbase.org



Two Case Studies

https://archive-it.org/collections/227
Q, Keep Lb |2/ Y HstD MEM [Jw # MMA FJuirs 3 v

* Archive-It Research
Services: “Canadian Political
Parties and Political Interest
Groups”

e 2005 - 2015

 WARC files

== Apps

HOME EXPLORE

ARCHIVE-IT

LEARN MORE CONTACT US The lead

for co
cultur
Buili

Explore >> University of Toronto >> Canadian Political Parties and Political Interest Groups

Canadian Political Parties a

Groups
Collected by: University of Toronto

Archived since: Oct, 2005

Description: Canadian Political Parties and Political Interest G
national Canadian political parties, and a number of special i
Subject: Politics & Elections

Collector: University of Toronto

Narrow Your Results

Subject SortBy: Count | (A-Z)

New Democratic Party of Canada (2)
Assembly of First Nations (1)

Bloc Québécois (1)

Canada First (1)

Canada West Foundation (1)

Sites for this collection are listed below. Narrow your results at
specific URL or to search the text of archived webpages.

Enter search terms here

Sites Search Page Text

Page 1 of 1 (54 Tota

SortBy: Title (A-Z) | Title (Z-A) | URL(AZ) | URL (Z-



Two Case Studies
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FOR A BLAST OM TV's PAST
’ﬁ Click here for a Blast from TV's past!
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YOUR HOME ON THE WiB

GeoCities

= - R, T
e s e e End-of-life craw! from 2009

* Free Home Pages & Free Member Email Advertiser Information

Audio
awgf -4‘) GeoCities Daily Audio Update -- Sponsored by IBM VoiceType Simply Speaking

Update

Today's Cool Homestead
Yosemite4273

Sunsets, coastal seagulls and flowers are part of the photographic fare at inetd's homepage.

mtookn GeoCities News of the Day - 12/20/96 | |
4.1 1B, 186 million HTML

AL GEOCITIES LIVE CHRISTMAS TREE!
ON CAMERA!
Building a home page for the holidays? d O C u m e n tS

Submit your letters to Santa, favorite holiday recipes and other holiday cheer to our special
NorthPole neighborhood. And share your holiday spirit with GeoCitizens around the world
by helping us trim our virtual holiday tree!

WARC files

Live at the GeoCities Mainstage

Check out our schedule of events and be a part of the next show...




Step One: Grabbing WARCs

i £ 1. @milig&rho: /mrt/voll/data_se es/warcs (ssh)
nash tash i2mitig@rho: Mmntiveli/data...
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Step Two: Basic Shell Analysis

1. i2millig@rho: ~/spark-1.5.1 (bash)
@v1020-wn-178-67:~% ssh i2millig@rho.library.yorku. cal




Step Two: Basic Analytics

@ ® & Spark Notebook X é‘x Spark Notebook Demo

cCn localhost:9000/notebooks/Spark%20Notebook%20Demo.snb

© SPARK NOTEBOOK Spark Notebook Demo (unsaved changes)

File Edit View Insert Cel Kernel Help [ Scala [2.10.4] Spark [1.3.0] Hadoop [2.6.0] O

@

B+ = @B 44 v > B C ¢ Code 4+ Cell Toolbar: None

Hackathon Demo, March 2016
This is a notebook to demo how we're forseeing the rapid prototyping of work with web archives.

Note that we can begin to intersperse text with the code that we're writing, to enable the sharing of notebooks and research
ideas.

In [ ]: :cp /Users/ianmilliganl/dropbox/wargpase/tarqet/warcbase-o.1.0-SNAPSHOT-Eatjar.jar

warning: there were 4 feature warning(s); re-run with -feature for details

globalScope.jars: Array[String] = [Ljava.lang.String;@6e337658

res4: List[String] = List(/Users/ianmilliganl/dropbox/warcbase/target/warcbase-0.1.0-SNAPSHOT-£f
atjar.jar, file:/Users/ianmilliganl/Dropbox/spark-notebook-0.6.1-scala-2.10.4-spark-1.3.0-hadoo
p-2.6.0/, file:/Users/ianmilliganl/dropbox/spark-notebook-0.6.1-scala-2.10.4-spark-1.3.0-hadoop
-2.6.0/1ib/common.common-0.6.1-scala-2.10.4-spark-1.3.0-hadoop-2.6.0.jar)

Out[l]: 3items

string value

/Users/ianmilliganl/dropbox/warcbase/target/warcbase-0.1.0-SNAPSHOT-
fatjar.jar

file:/Users/ianmilliganl/Dropbox/spark-notebook-0.6.1-scala-2.10.4-
spark-1.3.0-hadoop-2.6.0/

file:/Users/ianmilliganl/dropbox/spark-notebook-0.6.1-scala-2.10.4-
spark-1.3.0-hadoop-2.6.0/1ib/common.common-0.6.1l-scala-2.10.4-spark-
1.3.0-hadoop-2.6.0.jar

In [ ]: import org.warcbase.spark.matchbox._
import org.warcbase.spark.rdd.RecordRDD._

import org.warcbase.spark.matchbox.
import org.warcbase.spark.rdd.RecordRDD._

out[2]:

In [ ]: var arc="/Users/ianmilliganl/Dropbox/warcs-workshop/227-20051004191331-00000-crawling0l15.archive.org.ar
var warc="/Users/ianmilliganl/dropbox/wahr/sample-data/arc-warc/ARCHIVEIT-227-QUARTERLY-XUGECV-20091218
var arcdir="/Users/ianmilliganl/dropbox/warcs-workshop";




Step Three: Filtering a Corpus

org.warcbase.spark.matchbox.{ExtractTopLevelDomain,
ExtractLinks, RecordLoader}
org.warcbase.spark.rdd.RecordRDD._

RecordLoader.loadArc("/mnt/voll/data_sets/geocities/warcs/x", sc)

.keepValidPages()

.map(r => (r.getCrawldate, ExtractLinks(r.getUrl, r.
getContentString)))

.flatMap(r => r._2.map(f => (r._1, ExtractTopLevelDomain(f._1).
replaceALL("~\\s*xwww\\.", ""), ExtractTopLevelDomain(f._2).
replaceALL(""\\s*xwww\\.", ""))))

filter(r => r._2 !'="" & r._3 !="")

.countItems()

filter(r => r._2 > 5)

.saveAsTextFile("/mnt/voll/data_sets/geocities/geocities.
sitelinks")

A Link Graph



Step Three: Filtering a Corpus

((20090903, http://geocities.com/saganaki2@000/ADSLGR/adslgr.htm,
http://www.adslgr.com),15337)

((20091026, http://geocities.com/saganaki2000/ADSLGR/adslgr.htm,
http://www.adslgr.com),15337)
((20091027,http://geocities.com/spankbank69hard/, http://pg.photos
.yahoo. com/ph/spankbank69hard/my_photos/),9807)

((20090903, http://geocities.com/spankbanké9hard/index.html,http:/
/pg.photos.yahoo.com/ph/spankbank69hard/my_photos/),9807)
((20091027,http://geocities.com/CollegePark/Locker/8187/,http://
www. comercialuruapan.com),8056)

((20090903, http://geocities.com/CollegePark/Locker/8187/,http://
www. comercialuruapan.com),8056)

Results



Filtering
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FINnding cool sites!

Label
http:/ /www.geocities.com/EnchantedForest/Glade/3891
http://www.geocities.com/EnchantedForest/Glade /9378
http://www.geocities.com/EnchantedForest/1004
http:/ /www.geocities.com/EnchantedForest/763 1
http://www.geocities.com/SoHo/Cafe /4690
http:/ /www.geocities.com/EnchantedForest/Glade /4021
http://www.geocities.com/TheTropics/Paradise /4079
http://www.geocities.com/RainForest/Vines /4892
http://www.geocities.com/EnchantedForest/3278
http://www.geocities.com/EnchantedForest/3696
http://www.geocities.com/EnchantedForest/Dell/5914
http://www.geocities.com/EnchantedForest/1469
http://www.geocities.com/EnchantedForest/Tower /9644
http:/ /www.geocities.com/EnchantedForest/Dell /9501
http://www.geocities.com/EnchantedForest/Clade /8851
http://www.geocities.com/Heartland /Meadows /6263
http://www.geocities.com/Heartland /6188
http://www.geocities.com/EnchantedForest/4213
http://www.geocities.com/Athens/Acropolis/1465
http://www.geocities.com/EnchantedForest/8012
http://www.geocities.com/EnchantedForest/3810
http:/ /www.geocities.com/EnchantedForest/Glade /3899
http://www.geocities.com/EnchantedForest/3015
http://www.geocities.com/EnchantedForest/Tower/8143
http:/ /www.geocities.com/EnchantedForest/Meadow/1426
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Step Four: Finding Significant
Sites w/ PageRank
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Yahoo got rid of us! Sorry but we do not
exist anymore. We haven't in a long time
now. Yahoo doesn't care about the kids
anymore. Pedophiles and porno sickos
can now run rampid and there's nothing
anyone at Yahoo is gonna do! They just
don't care about the safety of children. All
R they care about is numbers and money!
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Step Five: Text Analysis



Different Ways to Filter

Get everything

Filter by domain (i.e. all pages in
“greenparty.ca”)

Filter by URL pattern (i.e. all pages in
“greenparty.ca/vegetables/*”)

Filter out boilerplate (i.e. advertisements,
navigational elements, templates, etc.)

Filter by date (i.e. all pages on July 4th, 2015)

Filter by languages (i.e. only French
language pages from greenparty.ca)

Or any of the above!



Named Entity Visualization

Data source: greenparty.csv

200607
Adrianne Carr
Andrew Lewis

Bill
Bill Hulet
Brown
Bruce Abel
Bush
Camille Labchuk
Chandler

Cherfi
Chernushenko
David

David Chernsuhenko

David ChernushenkoDaVid C

David Chernushenko E...
David Kay
Derek Pinto

Dietrich
Ed Broadbent

Elizabeth May
Eric Walton
Fannon

Gomery
Green
Harper

Harris

Time scale: Months

G\

=
Date range
200608 200609 200610 200611
Adrianne Carr Adrianne Carr Ambrose Ambrose
Allan Gribbin Amélie Gingras Andrew Lewis Andrew Lewis
Amélie Gingras Brown _ Bill Bil gli.” .
Andrew Lewis Bruce Abel B”dgghgﬁherty ‘Bush
Bl" BUSh Carol Gudz Chandler
Bill Hulet Cameron Wigmore Catharine Johannson Cherfi
Brown Chandler Chandler Chernushenko
Bruce Abel Cherfi Cherfi Dacp:)mz C\II?/:LZm
Bush Chernushenko l%;i;"e“\%‘yiﬂ‘;?n David
Chandler CBfet_'gn David David Chernushenko
Cherfi o David Chernushenko  Davi
- vid Cox
Chernushenko David Chernushenko David Kay David Kay
Armanta Vavhanian i Derek ; i
|David Chernushenko David K.ay Dereinla:’into David Suzuki
146 mentions Derek Pinto Dundas Derek
Dietrich Derek Pinto
hernushenko Dion Elizabeth Dundas
David Kay Blizabeth Elizabeth Goes Edward BurtynSky
Derek Pinto Elizabeth May  Eiizabeth May Elizabeth
Dietrich Elizabeth Peloza Elizabeth May Say i
Ed Broadbent Eric Walton Erlgaﬁ%l;on EI lzaEtl?ceWEIEn M ay
EIiZ.abeth May Gomery Gomery Garth Turner
EI’IC; Walton Green Green Gomery
annon Grenon Green
Gomery Harper Halton
Harri Harper Halton
Green arris .
J Harris Harper
Harper i i -
P Jim Jim Harris
Harris Jim Harris Jim Harris Cdim
li Llnvvie Crnnnk John Jim Harris
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Or generate Solr indexes
using Warcbase too!



e0ce % The Canadian Political Par %

& - C f [ webarchives.ca

7 Web Archives for Historical Research - Canadian Politics Search  Trends  About

Welcome to the Web Archives for Historical Research political parties portal. Before diving in, we encourage you to visit our about page.

The Canadian Political Parties and Political Interest Groups Portal

On this website, you can search web archived content from 50 political parties and polRical interest groups, from October 2005 to March 2015.

Curious how the Liberal Party of Canada responded to the 2008 financial crisis (a search for “recession” in 2008, liberal.ca)? How the Canadian Centre for Policy Alternatives reacted
to Michael Ignatieff? Now you can check it all out.

Options include:

« Basic keyword searching [Example: "Rob Ford", only Liberal.ca]
« Graphing trends over time [Example: Liberal Opposition Leaders, 2005-2015)
« Advanced search, including words in proximity to each other [Example: environmental and tax within 25 words of each other]

Below, here are all of the links for the entire time period, visualized below.
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Step Five: $$3$%
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