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the map is a help provided to the imagination through the eyes
Henri Abraham Chatelain, Atlas Historique (1705)
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Power of maps (in e-research)

1. seeing patterns (eureka moments)

2. revealing the process (and proving
theory to others)

3. classifying space and people (thus
enabling social and spatial targeting of
some response)
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1. Network geometries
2. Information topologies
3. Social structures



1. Network Geometries of the
Internet infrastructures

THE INTERNET? STRAIGHT ON AT
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Showing you where the wires go
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UUNET's North America Internet network
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-Security

Government IT

Sean Gorman's professor called his
dissertation "tedious and unimportant"
personal Tech Gorman didn't talk about it when he went
Special Reports on dates because "t was so borng they'd
Jobs start staring up at the ceting " But since the
Sept. 11, 2001, attacks, Gorman's worle
has become so compelling that companes
want to seize it, govertment officials want
to suppress it, and al Qaeda operatives --
f they could get ther hands on it -- would

find a terrorist treasure map.

Markets

Columnists

Tinkerng on a laptop, wearing a rumpled
T-shirt and a soul patch goatee, this
George Mason University graduate student
has mapped every business and industrial
sector in the American economy, layering
ot top the fiber-optic network that
connects them.

Loans Below

$322,700 , :
| | He can chick on a bank in Manhattan and

see who has communication lines running
mto it and where. He can zoom in on
Baltwnore and find the choke point for
trucking warehouses. He can dnll mto a

Loans Above

$322,700

Dissertation Could Be Security Threat
Student's Maps llustrate Concemns About Public Information

»advertisement

They did.

enlarge photo )

Sean Gorman's program can map critical
infrastructure in cities. (Andrea Bruce Woodall -
The ashington Fost)
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the big unknowns - what is In
those wires...

e there are no traffic maps

e no one really can tell you how much traffic is
flowing across the Internet. no one knows
how much, or from where to where

e |limits of ‘“top-down’ information

e power of internet to measure itself
(‘bottom-up’ scanning)

e dynamic maps. real-time conditions
e traceroutes and weather maps



Report for www.ordsvy.gov.uk [62.25.96.204]

Analysis: s ordsyy. gov.uk was found in 19 hops (TTL=235). Itis a HTTF server {running
Microsofi-115m%.0).
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Legend

cw.net
alter.net
sprintlink.net
att.net
apnic.net
ripe.net
ans.net
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error
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2. Information Topologies

e the missing ‘up button’ on the browser

e Intelligent summarisation and generalisation
3 key advantages:

- a sense of the whole (the ‘birds eye view’)
- revealing hidden connections
- support interactive, unstructured browsing

Where is the wisdom we have lost in knowledge?

Where is the knowledge that we have lost in information.
T.S. Elliot, The Rock (1934)




Hyperlink structures

Fle Edt Yew Go Bookmarks Tools Mfndow Help Debug QA

@ . 2 . A @

Back Forward  Reload  Stop

i hittp:Jfwmow google. comjssarchq=link%38http % 3A%2F%s2Fjudith. wev. media.mit. sdu%s2F Judi j 22 _Search

Home: | 'bBackmarks 4 The Mozlla Organiza... 2 Latest EBuids

Heuit

Web Images Groups Mews Froogle maore »

GO()gle [inkchte ffudit e medic.mitedu/Judihf | _Search | pianced Seach

Web Results 1 - 10 of about 222 linking to http:/judith.www.media.mit.ed

The Sociable Media Group - MIT Media Laboratory

from here you can get to. The Sociable Media Group, directed by Judith
Donath. as well as The Electric Posteard, The Falcon, Portraits ...
judith.www.media.mit.edu/ - 2k - Cached - Similar pages

Communities in Cyberspace TOC

Communities in Cyberspace. Marc Smith and Peter Kallack (editors) [5]x]
1999, Londan: Routledge. Communities in Cyberspace is devated ... <Back | AddURL | Mode label shows: ® Tile ) URL () Point |3Lines | Back Color: | | [ [ [l
research.microsoft. comi~masrith/CinC_TOC.htm - 7k - Cached - Similar pages Clear | [Advanced | ShowSingles (¥ Radius [ALL v | Showfirst [ALL w | Mininbound [2__w|| zoom [4] [ | ™

L'oeil de mouche - Mon, il n'ya pas que de l'intime | - [ Translate this page ]
Loeil de Mouche Plus tard, je veux étre entreprensur

pour voyager partout, partout dans le monde. .. HotATR: Annals of Tmprabable
mouche joueb. com/news/408.shtml - 52k - 10 May 2004 - Cached - Similar pages

Warner Bros. Onlina - WeB
Cards

L'oeil de Mouche - [ Translate this page ]

L'oeil de Mouche ¥Weblog en recherche d'emploi. ...
mauche.joueb.com/memes. shtml - 48k - Cached - Similar pages S — {Regards.com

delivered or Virtual
rmouche joueb com/news 440 shtml

Similar pages

d&#39s main page.
animated

Torn's Bookrmarks

[Torn's Hore Page| [Professional] [Life, Fun, &c] [Tell Me. ] [Bookrmarks]

[Publications List] <and many papers and sssays>. Torn's Baokmarks. ...

weirwr_pliant. org/personal/Tom_Erickson/ TomsBookmarks html - 16k - Cached - Similar pages

Posthistory - Farnands Visgas digitalim Bienvenuel
im the curator:

weps/vrvrwtkodak.com,
‘aging/pictureThis/picThisHome.

Sandhill Trek: Blogaing and Flogging- the Zeitgeist of Social ... chat ircisterna 250
Sandhill Trek. Voice and Vision in Decision. History may give Bush a pass for _—
his doctrine of preernptive war, hecause the country was traumatized by /11

sandhill typepad com/sandhill_trek/blogging_and_flagging_the_zeitgeist_of_social_software/ - 80k - Cached - Sirmilar parges

Place.com - Starting
your family? Fertility,

etp/ v utenas.adu,
et}

Hardvare: IT Budgets Rose,
iah e 3001

Welcome to the College of

ITS Unist Account Changes (1
Accounts Onl

Knight Canter for Journalism

in the Americas

Priz e b
Saciety Redefined : Into the Field: Methods and Methodology ... . i Fesalin, To L epde e
Message format, Current location, Moderators, Thread LT T

infrmatinn Mester Wﬁm‘&?{:‘h‘m S
5 2 | Document: Done (1,262 secs) Delivering
Farteaics in Cyberspaces Jury

Dortraits in Cybarspace:

People on the Earth/People on
the

BlackDog's Post Office - Send a free electronic postcard today!
Click Here. Advertising Banner. BlackDog's Post Office. Time to honor il
mom Happy Mother's Day, BlackDog's Mother's Day Celebration Mother's .. Accass

weirr_blackdog. net/postcards/ - 22k - 10 May 2004 - Cached - Similar pages

Portraits in
Catalogue 1

Social Neturork Analysis
Resources
STGERAPH 2001 - Art and Design

UC Barkeley Extension -
Enrall

|

SIGGRAPH 98 Art Gallery: d

STGGRAPH 97 Elactric Garden: St

Projes

41

i gz L




[ <Back | AdduRL | | Hode label shows: @ Tite () URL () Point  |ALLLines | Back color: | | (B [ I W

| cClear | [ advanced | Show Singles [vi Radius (10w | Showfirst [ALL w | Mininbound [0 w| Zoom [4]

-

University of California at
Santa Barbara

University of California,
Santa Barbara
Irwindale Dragstrip -
Department of Spanish and Official Sive
Portugue se
Women's Studies Program

[The American Presidency
Project

UC Santa Barbara: Psychology

University of Eall?nrma at

ey Political Communication Lab
Universiw ﬂf Caﬁl ormaarbara olitica Ill'lll'l'll.lnll:a mn_ al

Santa Barbara

| Department of Politica
Science

Welcome to the Center for
Democracy and Citizenship
Cagnitive $ciences Emphasis
Law and Society Program Departmenl of T | at UCSE
Center for Informallon
Technology and Society - UCSBares Project

MursingWeorld | DJIN: Nursing

5'::::2?“““: Whatk#39:s In |'http:.-fIwww.cup.org!titIesIcataJ ;'ﬂ;ﬂepartmental Sradoaie
& logue.asp?ishn=0521804922 Department of Film Stu adies  am in Media Arts and
infa Technology (MAT)
Paul Dourish [<head> <title>Karen 5. Baker E. BEimber Home Page

indei:. htm| Page

Society for Philosophy and)
Technology - Yolume 2, (Geoffrey C. Bowker
numbers 3-4

Events Page
OECD Follov-up Group POLITICAL SCIENCE DEPAITH :“"“9““"“* Major) et T

equirements Undergraduate Schedule

Susan Leigh Star

Bill Buxton Home Page News & Events Bage! [Event Flyer

(Events Page

I Political Science Faculty Page
Undergraduate Prog ram! 1 Chris Parker - Rauchhaus Viemefage

epartr Political Science Fan:ultyI Page
Science, UCSB

UC Davis G5M Faculty - Beth
Bechky

Political Science Faculty Page

Financial Inform UCSB

2 & Department of Political
Dimensions booklet.PME.5 Science (2004-2005)

4

[ v

[»]

[4]




Mapping knowledge domains
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Scientists seek "'map of science’

By Dr David Whitehouse
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Researchers need new ways |
to monitor the progress of
science in the digital age,
according to reports in the
Proceedings of the National
Academy of Sciences.
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of maps to chart its changing
landscape, the journal reports state.

all data is connectad

Knowledge has left books and libraries and is now being
updated more rapidly than ever befare, the authors say.

Finding novel methods to track developments could offer new
discoveries too, they add.
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who makes “the’ map of science? all maps
are authored frames

automation of judgement. academic
performance being sorted and ranked by
‘universal’ / ‘objective’ metrics based on
highly detailed and individualised data

similar across many social domains

mapping facilitates ‘social sorting’, more
effectively identifying ‘good’ and “bad’ risks
many (most) Iin this room are likely to

benefit. winners win more and others are
more easily and effectively excluded



Spatialisation to make info-maps

e turning lot of non-geographic data into maps

e the application of explicit spatial metaphors
as ‘sense-making’ tools for abstract data

e distance and location are based on some
metric of semantic meanings - similarity of
content/concepts

e represented using cartographic properties:
- area
- position
- proximity
- scale
-+ graphic properties of colour, shape, labels, etc
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3. Structures of online
activities and interactions



Web browsing patterns mapped using
clickstream visualisation
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satlas-africa_one thumb.jpg HTTE-1.0" 200 7157 “"http:-swyw. cybergeography.org-atlas-vhats_nev html" "M
satlas-stevecoast_neth_thunb. jpg HTTP-/1.0" 200 5503 "http://www. cybergeography.org/atlas/whats new htm
satlas-philadelphias_fiber thumb. gif HTTP-1.0" 200 6455 “http:-swwy cybergeography . org-atlas vhats_new.
satlas-telegeography_2001_bandwidth thumb gif HTTP-1.0" 200 2015 “http: - wwyw cybergecgraphy. org-atlass

[30-Jan-2002:00:11:38 +0000] "GET ~satlas<muds ww htnl HTTP-1 1" 200 17113 "http:-swww cybergecgraphy. org atlas surf h
39 +0000] "GET satla=s-lumeta_intranst_thumb gif HTTP-1.0" 200 6436 "http:/ www. cybergeography.org-atlas whats_new htm
40 +0000] "GET satlas-gnutellavision_thumb.gif HTTP-1.0" 200 2576 "http:. www cybergeography. org atlas vhats new html
40 +0000] "GET ratla=s-gnucleus graph_thumb.gif HTTP-1.0" 200 4612 "http:- www cybergeography . org atlas-vhats new html
41 +0000] "GET ~atlas<historywired thumb gif HTTP-1.0" 200 5250 "http:-swww cybergecgraphy.org-atlas-whats new html"

[30-Jan~2002:00:11:41 +0000] "GET ~atlas-ultima_ town small jpg HTTE/1 1" 200 12327 “"http:/www cybsrgecgraphy. orgsatl

rr.com — - [30-Jan~2002:00:11:41 +0000]1Dail
[30-Tan 2002:00:11:42 +0000]
[30/Jans2002:00:11:42 +0000]

"GET

"GET

nindspring.comn - - [30/Jan 2002:00:11: 45,
[30-Jans2002:00:11.48 +0000] "GET ~atldyea:
[30-Jans2002:00:11.48 +0000] "GET ~atliThu:
rr.ocom — — [30-Jans2002:00:11:48 +0000
rr.ocom — — [30-Jans2002:00:11:49 +0000
rr.ocom — — [30-Jans2002:00:11:4% +0000

satlg ‘\\\\\‘
[30/Tans 2 . \ A\

Summar
satld Y Y

sequests for pages or part thereof!

4715:

65543 :

61744: 4234:

B6569:  4663:
Fri: 55292: 3813:
Sat: 33791: 3203:

ppp-207-214-222-13 dialup.snfc?l . pacbell net — — [30-Jan2
mko-65-28-086-241 ko .rr.com — — [30-Jan-2002:00:11:4% +0000
213,177 164 196 - - [30-Jan-2002:00:11:50 +0000] "GET ~atls

Hourly Summary

(Go To: Top: General Summary: Monthly Repert: Daily Sumtnary: Hourly Sumtaty: Diotnain Eepott: Organisation Report: Directory Report: File T
Eeport: File Sire Report: Status Code Report: Request Report: Failure Report: Referrer Report: Operating Svstem Eeport)

[Each unit (m) represents 40 requests for pages o part thereof.

hr: regs: pages
0: 12769: 955
1: 12484: 961
Z: 13450: 1151
3: 10775: G635
4 9142 739




e research
- NIST’s VISVIP
- Stanford’s WebQuilt
- Ben Fry’s Anemone

e commercial
- Blue Martini’s ClickViz
- Insight’s eBizinsights
- Vividence ClickStreams
- NetRaker Clickstream




Blue Martini’s ClickViz

produstDetsil Legvraar

shopping_cart

loginZ

registration

welcome /
exprassChackont

1 searcz !esulls login2
canfirm_order i registration
Erger
/ é\ ezl Coyme
thankyou hame Tl
Express Ihecknu{

shopy cart

NS

login2

registration

welcome

h §

?Checknm

confirm_order

<,

thankyou

Il Furchasers
I Non-purchasers

35}

(a) Males

confirm_ordar

(b) Females

Figure 3. Gender Differences: Males tend to navigate in specific, direct

Hl

Figure 4. Checkout process. Purchasers take a direct route through the

patterns, whereas women’s navigation patterns include much more
browsing, utilizing much more of the site.

checkout process, whereas non-purchasers show a more haphazard
route, including self-edges and early abandonment, possibly indicating
a confusing checkout process.

(Source: Brainerd, J. and Becker B., 2001. “Case Study: E-Commerce Clickstream Visualization’)



VISVIP

by John Cugini

(Source: http://zing.ncsl.nist.gov/WebTools/VisVIP/overview.html)



Community structure and individual
participation

=]
Articles  Miew  Search

A BlS| &%

m 2|

> 16255 11-06 Hazel A= 20 Re: Cranky Kitty
16261 11-06 lucillekitty@my—deja.c 27 ¥
16268 11-06 Phil Pass 24 >
16280 1206 s . 7 16 ¥
16306 12-06 Rob & Pam Shirk 18 >
16290 12-06 Stacey 29 >
16309 12-06 FPhil Pass 39 >
16305 1206 april 15 »
16299 11-06 John Parker 4 ¥
16256 11-06 Hazel Az 17 Fe: Onyxz: The Sguirrel
16257 11-.06 ° _ ° 7 14 Re: Unrea=onable cat
16304 12-06 kitty@cat. net 21 >
=] o T 1 1 S 8 Re: Little One's Bath
s 16267 11-06 Stink 4 > [r—
16986 13706 Staney 2t N = Visual Who =[]
16284 12-06 Stacey 18 >
16259 11-06 Gilcat2 10 Re: food for cat
16262 11-06 FPhil Pass 43 >
16288 11-06 Gilcat?2 46 >
16270 11-06 Phil Pas=s g1 >
16289 12-06 Stacey B3 >

softball

E Re: Little One's Bath [23 lines)]
File Edit Search “iew HRespond

R RERNER R

Path: boc.ac.uklucl ac. uk!serverd netnews. ja . net!lgnwlciril frlisd
Exom': S ¢l COm. >

Hews=group=s: rec.pets. cats. anecdotes

Subject: REe: Little One's Bath

Date: Fri, 11 Jun 1999 09:15:05 -0700

Organization: Sogee. Z_....° E— Inc.

Lines: 8

Hessage-TD: <3
References: <7,
HHTP-FPosting-Host: » =7 777
Hime—-Ver=zion: 1.0
Content-Type: text-plain: charset=us-ascii
Content-Tran=fer-Encoding: 7bit

Hi-Hailer: Hozilla 4.08 [en] (Win95: U}

Too funny!!!! =]
AL =" "= =" gy "=

Stinky wrote:
* - -
> F placed har sapedr in the tud and sbe Jot out this ot (A36 = bananas dsm,j'ﬁcmdc

> dike 3 combination of a3 foghourn and scresching tire.

jgeorge
wizards




Mailing list affinities

agents

holography

VisualWho by

t \.(‘I'}ll'll[!'l 1518 H.i arenza

Judith Donath, MIT . S
MEdla Lab '_L -. Helg: Exllon

l"ll'i‘l‘l'

Juliet

Berti
Kore

Bridie

Joan
Amantibain
T}
e
14
dodie

softball wdeo-processor

(Source: http://smg.www.media.mit.edu/projects/VisualWho/ )



Individual ‘“movement’ and activities
In 3d virtual worlds

ting Time Ending Time:




Interactive visualisation tool for analysing user trails in ActiveWorld space.

200w 150w 100w S0 Oy S0E 100E 150E 200E
= Tl (5] = T (5] | | B | | = = = | = (3] (=]
- Lo o = 7 .. ..
fa & o
2000 B . [ 200N
= ! L i ! I -
(| ¥ L 8 23 m
mop e YT e :
= & "
/1 & : N . ® 5]
E. AR = DA [T 2 L& ] 150N
tims i ol @ & =
& sy ¥
o 5t B
4 | / ]
100N B& ! 100N
= LN ] HY; .?i':' --_: ] —7 o o |
5 N ® m
E o i . i g
P el . s e "
SN g &y * l 50M
[:] ol 4
(]
[ B
m
(5]
iy i
i 5
| |
= CE
505 @
L,
1005 @
=
1508 [E
||
2008 @
=
E B
2000y 160%W 100y A0 Oy A0E 100E 140E 200E
World: Culture Universe: QuestAtlantis Start: 041 5/2003, 01:06:04 End: 041 5/2003, 22:56:27
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Contact: sprao@indiana.edu {c) 2003, Indiana University
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. Englan
Spying software watches you work Northern Ireland Internet search engine

Scotland Google's plans for a free
Spyware has infected almost WaEy emall servica have coma s
f E lled Businessl under fire from privacy e |

a cumpinlets puhe for a asne=sl campaigners. Cl
sSUurvey abpout web-usin ™ s A v

¥ 9 Your Meney  coogle is devising Gmail as a b)'(")‘)SIL BETA

habits at work. E-Commerce iy a| to Microsoft's Hotrmail and

Economy  tg yahoo!

Companies
Fact Files Privacy campaigners have
politics ©Objected to plans to send users adverts linked to the content

: Health ©f messages, and to the permanent staorage of email.
their firm had programs that i

Mine out of 10 of the
technology managers
guestioned said machines at

Education
spied on the browsing habits of

| dw International Edition | @ijscape
staff. Spyware watches you from 2 .com, MEMBER SERVICES @ MAKE CNN.com YOUR HOME PAGE

diztance
m Powered by "WREIOO! search

SEARCH  theweb (" thN.com |

Home Page

The computer staff estimated that, on average, 29% of work
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In Pictures ) . Veather . ; (T )
Week st 5 Glance BY COntrast only 6% of users questioned believed that the [EESSEEESN Google bows to Chinese censorship e
3 . Sports ot Slcom Enter Keymords
Gty Tl machine they use had been infected by such software. e Manday, Geplembier 27, 2004 Posted: 354 AM EDT (1354 MT) [Feow — [AL e
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Programmes Health :
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special Reports questiens for an enline search -
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DOynarmic Internet Technology Inc., a
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/ h Google omits results fram the W
government-banned sites if search SR h s SRR L
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E-mail Newsletters

Your E-mail Alerts < i
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Dinamic's chief executive "Users expect and...




Commerce likes to know you (a lot)

According to Ron Kohavi director of data mining and personalization at Amazon.com

E-mail Campaigns

@BLUE MARTINI

When doing an e-mail campaign, make sure to
Personalize the e-mail

Make every link unique (redirection link) to allow
for user identification on clickthrough

Track revenues by clickthroughs and visits by
recipients to site following a campaign

Use unique coupon codes to identify user across
all channels (e.g., use of e-coupon at stores)

Put a “web bug” (single-dot image) that is retrieved
from the server on e-mail opening
Allows computing the e-mail “open rate”

[source: http://robotics.stanford.edu/users/ronnyk/etailKohavi.pdf]



Expectations of anonymity and rights to privacy?

v File Edit “ew Go Bookmarks Tools Window Help Debug QA
i ﬁ hd \a ‘§ hkkpef fune, ucl, ac. ukjprivacy frmonitaring . kem hall Search| [j &7
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UCL online s> Privacy
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Hurman Rights
Drata Protection
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Related Links

7k Hame | “!Bookmarks 4 The Mazila Organiza... 4 Latest Builds

ch | Help |

P r iva cy SEARCH UCL I— El

Monitoring Communications

There are circumstances where UCL may monitor or record communications made using its computer
and telecommunication systems.

Communications on or through University College London's computer and telephone systems may be
monitored or recorded to secure effective system operation and for other lawful purposes.

Routine monitoring, carried out to ensure our systems are performing properly, normally involves anly
aggregate ancnymous data and does not identify individuals or the contents of their communications
{counting the number of e-mail messages we relay every day, for example). However, there are
circumstances where UCL may collect information which can be associated with an individual's
communications. This may be done, for instance, to prevent or detect crime; to investigate or
detect unauthorised use, including the use of systems outside UCL; or if it is necessary to ensure
the effective operation of our systems,

Monitoring may only be carried out with the written authority of the Director of Information Systems,
the Director of Management Information Systems, the Head of the UCL Computer Security Team, or
Head of Department (in connection with the relevant departmental facilities); the Data Protection
Officer should also be informed if personal information is to be gathered, Records should be
maintained documenting:

1. the reason for monitoring

2. the scope of the monitoring

3. the intended duration

4. the names or job titles of those who will be carrying out the monitoring

Unauthorised monitoring may give rise to civil or criminal liability.

& very clear document containing examples of how the legislation applies in practice has been
produced by the Joint Information Systems Committee, which promotes the use of information
systems and infarmation technalogy in Higher and Further education across the UK, It can be
downloaded from http: /fwaew Jisc.ac. uk/index.cfm*name=pub_smbp_ripa

Mote also that telephone calls to the College's emergency number 222 are recorded. Cther calls are
not normally recorded, but telephone traffic is logged in order to provide departments with cost
information. Lists of individual telephone numbers called from any line may be provided to
departments on the request of an authorised person within that department.

Relevant legislation includes the Regulation of Investigatory Powers Act 2000 and the
Telecommunications (Lawful Business Practice) (Interception of Communications) Requlations 2000,




Privacy through obscurity

e liberties come, in large part, because of the
Inherent administrative inefficiencies in surveillance

e rapid developments in data mining of online
Interactions are changing the balance:
- looking deeper, easy to zero in on a single person

- looking backwards. many more things kept and getting kept
for longer time

- profiles across time and space. prediction of future

e increasingly permeable borders to private
Information. unintended leakage of personal data

e widening access. ‘bottom-up’ surveillance. anyone
can google me. (e.g. Google access to Usenet
archives; Way Back Machine at Internet Archive)



Maps make a difference?

e rise of visual data mining for e-research combining
powerful capabilities of software and people, exploits
best abilities of both (fast but dumb logging/analysis
plus slow but smart pattern recognition and
Interpretation)

e maps “...hold out the promise that the user will be able
not only to visualize a few nearby trees in the forest of
knowledge, but also to understand the entire landscape.
If these techniques can be made to operate effectively,
they may well change the way that science is conducted
and the way the business of the world is carried out.”
(Richard M. Shiffrin and Katy Borner, PNAS, 2004)

e effective maps in the e-research context reveal novel
Insights that are not apparent with other forms of
analysis



Ethics of e-researchers and their tools

maps don’t kill people

maps of social cyberspaces are ‘responsible artefacts’,
that do not destroy what they seek to represent or
enhance

“The bright light of social science research can create an
unpleasant glare for participants drawn to a dimly lit

online space.” (Marc Smith, 1998, “Invisible crowds in cyberspace:
Mapping the social structure of the Usenet”, in Communities in Cyberspace)

maps of e-research can prove to be very valuable, but at
the same time they can never be value-free



guestions?

these slides will be at
www.casa.ucl.ac.uk/martin/canberra.pdf

more maps at www.cybergeography.org/atlas
email, m.dodge@ucl.ac.uk
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