Chapter Three

Cyberspace Cartographies

[NJow we have the emergence of cyberspace ... It is largely invisible to conventional
methods of observation and measurement ... We need to begin to map this space, to
visualize its architecture, and to show how it connects to and transforms our traditional
geographies. The task before us is urgent, baffling, and exciting...

-- Michael Batty, The Geography of Cyberspace, 1993.

The mapping of that vast territory known as cyberspace has begun in earnest ... They range
from glorious depictions of globe-spanning communications networks to maps of Web
information. Many have no geographic references, instead turning to nature, the cosmos or
neuroscience for spatial models.
-- Pamela Licalzi O'Connell, Beyond Geography: Mapping Unknowns of
Cyberspace, 1999.

3.1 Introduction

A major part of my interest researching cyberspeatographies has been to
learn about the authorship of the new map reprasens produced outside of
the mainstream mapping industry. Who are the newp-makers and what
motivates them to tackle the challenge of mappsgeeats of cyberspace? Over
the past thirty years many different map-makersmfra diverse range of
academic, technical and institutional backgrouhdse mapped different aspects
of cyberspace. It is apparent that cyberspace gragbies are one of the
significant areas of creativity in map-making, wighconsiderable amount of
experimentation with new visual metaphors, new eyrmethods and data
sources, and above all new forms of users intemaetith map artefacts. Indeed,
as cyberspace is lacking established conventionsepfesentations, it is a
domain ripe for real cartographic innovation, alongth opportunities for
counter-hegemonic and ‘bottom-up’ mapping activitytside of established
institutional boundaries. As such cyberspace ceasfgiges need to be studied in
greater depth.
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This chapter, therefore, begins by offering a saftste review of cyberspace
cartographies using a three-fold classificatiomafpping modes identified in the
introduction. This is followed by a review of releuv theoretical literature
focusing on how other scholars have defined the ailonof cyberspace
cartographies and the issues implications they ligigth The review also
considers the more significant media reportinghef tield revealing how these
new mapping modes have been presented to the pobla.

3.2 Cyberspace and new modes of cartography

The cartographic imagination in Europe was profdyictianged during the ‘age
of discovery’ in the fifteenth century as the bosimaf geographic knowledge
expanded. Now, at the digital fin de siecle’, awand diverse range of mapping
activities has emerged in concert with the so-daldge of information’, giving
rise to new cartographic imaginings encompassirggrspace. As discussed in
chapter two there are a range of ways to theotish sartographic change and
innovation and here | follow Edney's (1993, 54) ymogressive genealogical
approach in which map-making is composed of a nunabanodes that are
historically contingent sets of “cultural, sociahd technological relations which
define cartographic practices and which determiveecharacter of cartographic
information”. Modes of cartographic practice areugled to the continual
emergence of new knowledges, problems, methods, irstdutions, driving
developments in both the design of map representtiand roles that

cartographic artefacts serve in society.

Contemporary mapping practices for the informatiage - what | term
cyberspace cartographies - can be categorisedhirge distinct modes:
maps_incyberspace,
maps_ofcyberspace,

maps _forcyberspace.
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The first mode, ‘maps_incyberspace’ involves putting existing forms of
terrestrial cartography online to widen access aad user interactivity. Whilst
somewhat more prosaic than the other two modes imahis area to distribute
existing map information in new ways, and to newliances, has undoubtedly
had the widest impact on the discipline of cartpgsa(e.g., many millions of
people use Web mapping services daily to createorusnaps). Maps in this
mode are characterised by their spatial conceptiased exclusively on
conventional geographic frameworks. In institutionerms, the established
cartographic industry is at the centre of theseelbgpments (although being

challenged by new players, e.g., Google Maps).

The second mode of ‘maps ofberspace’ is focused on mapping that describes
the structures of networks and documents the dpaesabf cyberspace itself, as
viewed from external positions. In some senses ttay be thought of as the
engineering and thematic maps of cyberspace imficistes and customer
statistics. (As already noted, this thesis is fedusn this mode through the
analysis of two different genres of Internet netwaorfrastructure mapping, of
network routes and national connectivity stati3ti€Cee scope of this mode is,
therefore, primarily defined by the subject of tmaps rather than the spatial
conception of the map representations or the taskiertaken with them. The
resulting maps encompass a multitude of graphims$orsome of which appear
quite un-cartographic in a normative sense, suctopalogical network graphs
and abstract flow diagrams (see discussion in ehdptir on spatial metaphors

to envision Internet infrastructure).

The last mode produces maps favigating through cyberspace, their purpose is
to guide users within the virtual spaces themseldé®ey are mostly created
through the spatialization of non-geographic infation structures to produce a
visual map-like interfaces to virtual space that sapport interactive browsing
and searching. As such this mode is primarily afibby the task to which the
maps are put rather than their subject or spatinteption. Many of the maps
from this mode are experimental interfaces andywed in different institutional

contexts to the other modes, particularly acadesomputer science and
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commercial software research laboratories, as waellmore expressive and

experimental work from new media artists.

The formal nature, and wider cultural meanings smclal implications, of these
three modes of cyberspace cartography is a noeel far scholarly research. It
has received relatively little consideration withatademic cartography and
geography (although, the ‘maps ayberspace’ has been subject to a sizeable
amount of analysis, but this tends to be techniegther than conceptual or
political). While this framing of cyberspace camaghies into three modes is an
imposed classification and somewhat artificialhink it does provide a useful
conceptual aid to analysis. It is useful to trgtoup social-technical innovations
into a new modes to see the overlaps between ttemdentify the distinctive
themes (in terms of ‘what’ to map and ‘how’ to mgpthat divide them, and to
mark out their particular relationships to widerfGrmation age’ discourses (e.qg.,
the pluralism of authorship and open content veesusrced marketisation and
the greater corporate control; enhanced activisrd &m@ansparency versus
increased securitisation and the rise of the ‘feewnomy’; strengthening of
localism and regional diversity versus deepeningfucal globalisation and

homogenising consumption patterns).
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Figure 3.1: Telecommunications atlas of networkastfructure in Georgia, USA is an example of
‘maps _of cyberspace’ mode based on it thematic interest aasl disseminated using Web
mapping technology that is more characteristic hid tmaps_incyberspace’ mode. (Source:

Center for Geographic Information Systems, <htimafis.gis.gatech.edu/>, no longer available
online.)

3.2.1 The ‘maps ioyberspace’ mode

The work in this mode has already produced demalitr utility and

commercial viability in putting ‘real-world’ cartogphy online through
developments in Web mapping portals and Internseth&1S services. Much of
the innovation in this mode has links into the wigation research in the
representation paradigm, however, the large-scaj@ogment is very much
commercially driven, often through joint venturestveeen established mapping

organisations and newer Internet-focused companigth e-commerce
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experience (e.g. Google launching its impressiM@nermapping service in the
summer of 2005 with topographic data primarily frdrele Atlas and imagery
sourced from its purchase of Keyhole). GIS softwardors are also active in
this mode, developing platforms for customers ttriiute maps via the Web
(e.g., built using ESRI's ArcIMS software, suchias-igure 3.1; see also French
and Jia 2001). Many in the mapping industry seduhee as one in which they
provide cartographic information as a bespoke Welvice rather than

publishing general-purpose map products.

This mode has received much greater attention ftanography practitioners
and academic researchers because it represenbyiaus continuation of many
of their ongoing activities. Nearly all the workaxining this mode is technical
in scope, concerned with adapting existing mappiragtices for the new media
and adopting new technological solutions for uséeractivity (e.g., Kraak and
Brown 2001; Peterson 2003 and 2008; Plewe 1998 .etited volume by Kraak
and Brown (2001, 1) for example delineates Webogaaphy straightforwardly
and instrumentally as maps “presented in a Web &edwand is primarily

concerned with design and presentation issueslatiae to the constraints and
opportunities of the new medium of publishing. Tnatable exceptions to the
focus on the ‘engineering’ side are Crampton’s @00seful genealogical
analysis of distributed mapping and Monmonier'sO@20consideration of some
of privacy implications of making cartographic infeation widely available

online.

One of the more sophisticated research efforts riderstand this mode of
cartography is led by Taylor and colleagues at é@anl University in Canada,
under the project they call ‘cybercartography’ (lbayand Caquard 2006). He
argues that the Internet, as a new publishing memsia“revolutionising
cartography” and that the map reconceived as anfate tool will be “key to
navigation in the information era, as both a framewto integrate information
and a process by which that information can berorga, understood and used”
(Taylor 2003, 405). Their research agenda in maspects sets the techno-

cultural imperatives underlying this mode of cartghy, focuses on new
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multiple representation for maps and the mediadfiver them. It comprises
seven core elements aimed at creating new map$iwhic
- are multisensory (vision, sound, touch and legqutiinsmell and taste),
- are multimedia format, exploiting new media,
- are highly interactive and engage users in neysw
- are applied to a wide range of topics of intetesociety,
- are integrated with analytical capability rathitban a ‘stand-alone’
products
- are compiled by teams of individuals from diéfet disciplines,
- involve new research partnerships among acadegoigernment, civil
society and the private sector.
(following Taylor 2003, 407).

The agenda is clearly building upon a communicatierew of cartography with
the focus on designing better map artefacts forressmting data about
geographic spaces rather than as an immersive atengtool for information
space (hence it should be seen as distinctive franthird mode of cyberspace
mapping, ‘maps focyberspace’). If this research agenda is achievaedl much
is being actively pursued by geovisualisation redeas (cf. Dodget al. 2008;
Dykeset al. 2005) - the nature of mapping as experienced ¢pgneeral audience
will likely be profoundly changed in the next deeaddne might argue that

Google Earth is already delivering much of this.

3.2.2 The ‘maps afyberspace’ mode

A functional definition of the ‘map ofyberspace’ mode is any visual image that
facilitates the spatial understanding of the phaisimakeup and operation of
cyberspace itself. Their distinctive subject maiteito show what cyberspace
‘looks like’ by mapping how it is produced, revedi unseen details of its
technical geography: infrastructure, operations #mel patterns of customer
activity. (See also chapter four on the role oftighanetaphors in this context.)
There are overlaps between this mode of cybersgategraphy and the ‘maps
in cyberspace’ mode outlined in the preceding section example, the
commonality of practice and visual form in onlin@pping techniques used to

display network routes (e.g., in interactive telaoaunications atlases; Figure
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3.1 above). One of the key denominators of the SrEgyberspace’ mode from
the other modes is, therefore, its thematic fodis. ‘external’ descriptive
approach distinguishes it from the ‘maps ¢gberspace’ mode that are designed

to be used ‘internally’ for searching and naviggtomline spaces.

The ‘maps_ofcyberspace’ mode encompasses a broad range etkegpational
genres: cartography, abstract diagrams and chards graph visualisations
(chapter four details examples relating specificatb Internet network
infrastructures; see also Dodge and Kitchin 20@tljs, therefore, difficult to
taxonomise this mode based on graphic form or @patonception of

representations.

Many of the maps produced in this mode do look fiamin that they use
semiotic conventions of mainstream cartography r éxample mapping the
routes of cables as colour-coded line symbols gereeric geographic base map
in the Georgia Telecommunications Atlas (Figure &ve). A large proportion
draw directly on the practices of thematic mappiag spatially represent
statistical data on cyberspace’s production, sucimapping telephone calling
pattern (see Figures 3.2 and 3.3); chapter fivéyams a series of conventional
choropleth maps, produced at the world scale,acktthe national diffusion of
Internet connectivity and technological progressvaxls the ‘information

society’.
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Figure 3.2: Statistical map of telephone callingtgras from Washington DC. This is a typical
example of ‘maps_otyberspace’ mode presenting results of cyberspaosus-taking in the

context of academic analysis. (Source: author gcam Gottmann 1961, 593.)
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Figure 3.3: Statistical flow map of the volume airtk telephone traffic between metropolitan
centres in South Africa, 1963. (Source: author $aam Boardet al. 1970, 381.)
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A significant amount of geographical research onous types of networks has
been undertaken by geographers and regional steimi the last fifty years. A
good deal predates the emergence of cyberspacsepand the tremendous
growth in the Internet, but does offer insightderms of analytical methods and
patterns of interpretation that could inform conpemary work on the spatial
impacts of ICTs on the economy and society. Muchthieg work focuses on
understanding the spatial structures of the econoasy measured by
geographically differentiated patterns in flowsgcluding ‘invisible’ flows of

information via telecommunications and visible, ygthemeral, transportation
and communications flows such as road traffic ostglomail (C. Board, PhD
examiners report, IMOctober 2006). Noteworthy early work on geograghic
analysis of information flows includes the work Gottmann (1961) who

examined inter-city telephone call patterns as pérhis assessment of the
emerging ‘informatisation’ of the U.S. economy (eyde of the mapping

produced is shown in Figure 3.2 above). Boairdl. (1970) analysed telephone
call statistics as one of a number of empiricalaldes in their integrative spatial
analysis of the economy in South Africa (exampleha mapping produced is
shown in Figure 3.3 above) and they found that fieevork closely integrates
the northern metropolitan nodes and joins the sydie Cape Town, through
Johannesburg, the national focus; [while] Port &dth and East London are
isolated in a secondary and peripheral nodal systgm 380). Lastly, Pred’s

(1973) historically-focused analysis of intra-urbamformation flows and

industrial growth and innovation in U.S. antebellwities in the nineteenth

century derived, in part, from empirical analysi:iewspaper circulation.

In terms of physical movement of goods, vehiclesl aeople in transitory
patterns and cyclical patterns across space, thadot of literature at various
scales. For example, ranging from Goddard’s (19&@}or analysis of the
movement economy of central London based on taxvd] to Mitchelson and
Wheeler's (1994) analysis of the aggregate pattefnister-urban FedEx parcel
deliveries to infer the hierarchy of U.S. citiesndaup to global scale
investigation such as Taylor (1999) and colleagpestitative analysis of airline
networks and passenger flows, as an element im thech larger empirical

understanding of the systems of world cities, singwhrough network links how
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the major cities for chains and clusters of sp&satibn that underpins the global

economy.

Tracing out more generalisable theories on spatgdacts of networks on
society and the meanings embed in different kifddoars and movements has
tended to be dominated by other fields of socigrsmes than geography. The
sociologists in the form of Manuel Castells, AnthidBiddens and John Urry
seem to have been particularly successful in g&iram support for their ideas.
An exception is the work of Ron Abler who has ajpéed to develop a general
geographical theory relating distance to commuiaoaiows (cf. Falk and Abler
1980).

3.2.2.1 Representational forms

Other products of the ‘maps ofberspace’ mode go beyond what many people
would think of as ‘maps’ in their use of non-geqgre forms of representations.
For example, non-Euclidean visualisations of th@ological structure of
network infrastructures (e.g., Figure 4.10 in thextnchapter). These abstract
graphs focus on showing the connectivity betweederorather than their
position in geographic space. (In some cases soicfgaographic visualisation is
undertaken because of the difficulty in meaningfalhd reliably geo-coding data
objects, e.g. problems of locating Internet netwadkiresses; see discussion in
Grubesic and Murray 2005; Shiode and Dodge 1999).
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Figure 3.4: A screenshot of a three-dimensionaleRyplic visualisation of Internet topologies
created by Young Hyun in 2000. It was produced gisinstom-written hyperbolic graph viewer
called Walrus designed to allow researchers taractavely browse huge graphs (greater than
100,000 nodes). (Source: Courtesy of Young Hyump@aative Association for Internet Data
Analysis (CAIDA), <www.caida.org/~youngh/walrus/was.html >.)

In terms of map use, a good many ‘mapgyiferspace’ move beyond the static
two-dimensional representational norms of mainstreartography to provide
interactive multi-dimensional visualisations. Thare overlaps in this case with
visualisation research being undertaken in the essptation paradigm in
cartography (discussed in chapter two). The lure sophisticated three-
dimensional graphics and virtual reality interfategroduce mapping with the
requisite ‘cyber’-look has been a recurrent featfréhis mode. The Earth globe
aesthetic has proved to be a particularly populackérop onto which
infrastructural data can be mapped (see the discuss chapter four of the

power visual metaphor for imagining the Intern&r example, Lamnet al.
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(1996) visualising Web server traffic as ‘skyscrapen VR Earth. (The striking
images from this research proved to be suitablgiccthat one was used as the
major illustration of the 1998lew York Timestory on cyberspace cartographies
(see Figure 3.8 below). Eschewing the globe andricBens of terrestrial
referencing, others have produced immersive thieerkion visualisations of
cyberspace operations in abstract space, such thkudVsystem used to
interactively display huge graphs of data routingai hyperbolic space (Figure
3.4). In some respects these types of interadhkeetdimensional visualisations
of topological structures are the most innovative ¢artographic practice by
pushing outwards the boundaries of the map usegrsriexice. However, most
also suffer with poor semiotic performance in altyuzonveying information for
general audiences (Dodge and Kitchin 2000a). Imgeof DiBiase’s schema of
the role of maps in the research process discussgwpter two (see Figure 2.5),
these kinds of interactive graph visualisations gesigned primarily for use in

private realm for ‘visual thinking’ rather than fpublic communication.

Many of the map-makers creating ‘maps ofberspace’ would not class
themselves as ‘cartographers’. They are a divection of individual

explorers/programmers, academic research groupgdtly from the computer
science domain), market research companies, théetirag departments of
networking / telecommunications corporations, awdegnment statistical and
regulatory agencies. Unsurprisingly, they tenddme from fields that are most
involved in the daily production of cyberspace, ingvthe need for maps to
accomplish immediate pragmatic goals (e.g., engsnaealysing network traffic
and planning new infrastructure deployment, manestearchers tracking and
predicting the growth of the network, industry rkgars monitoring

competitiveness of provision for multiple serviceseas). Those directly
responsible for building and operating the datavogts underlying cyberspace
are the most prolific single group of map-makerghis mode; however much of
their work is for internal use and is never madeligu except for specifically

designed marketing maps (examined in chapter six).

In some senses then, many of these people are dethfe become cyberspace

map-makers because the basic maps they needed tteeidgobs do not exist
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within the normal cartographic supply-chain. Thsr@o coverage of cyberspace
in major world atlases, for example and the natiaonapping agencies, like
USGS and Ordnance Survey, do not record teleconuatomns infrastructure in
small scale topographic mapping; it is very muck foor cousin to other
infrastructures, like railways, that are mappednrinch greater depthA key
reason for this is the ‘invisibility’ of much of ¢hinternet's infrastructures,

relative to other networks like rail or roads (segcussion in chapter four).

In terms of authorship, the ‘maps ofberspace’ mode has offered a renewed
scope for dedicated individual endeavour to makeimpact. In much of
conventional commercial and state-sponsored mappargographic authorship
has been firmly professionalised and largely anosgcth This is not the case
with mapping the Internet, for example, becausentttevork infrastructures open
up new technical opportunities to be used to mapngelves in really quite
innovative ways and at very low costs (see Dodgkkatchin 2006). This allows
novel opportunities for what might called ‘superpowered individuals’ to chart
vast swathes of cyberspace with minimal resoungtssing recursive software
algorithms to automate the surveying process addcesthe burden of charting
huge volumes of data. The work of undergraduatesiphystudent Stephen
Coast is a telling example. Individually he mapped th@ectopology of the
Internet as a summer internship project in the @efdr Advanced Spatial
Analysis in 2001 using software ‘bots’ to scan tieéwork and report results to a
database (in much the same way that search engioesgor the Web). Coast'’s
work also highlights how whole territories of cybpace can be remotely sensed

from a single survey location.

Given the diversity of institutions and individualgroducing ‘maps _of
cyberspace’ it is not surprising that they servdtiple normative purposes. At a
basic level, most of the maps in the mode providaésaal census of where

cyberspace nodes are located, and in very few cdmedraffic that flows

! The Ordnance Survey’s ‘Digital National Framewd(kiarketed as their MasterMap product),
for example, does not contain a coherent represemtaf telecommunications networks suitable
for spatial analysis.

2 Results of the project are available at <www.fhct.com/steve/stuff/ipmap/>.
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between them. (The ‘where’ in this case can betguoin geographic space or
according to some other topologic framework). ‘Mapsyberspace’ at the level
of infrastructure can detail how computers are ajly wired together to create
complex networks that operate over several spatiales, from individual
buildings up to global scale systems. Dependingaate, these maps can be used
by engineers to install and maintain the physi@divare of the networks, by
system operators to manage networks more effegtieeld by marketing and
business development departments to demonstratsizeeand penetration of

networked services (see chapter six for analysexamples of the last instance).

Many of the ‘maps o€yberspace’ serve as significant components imtaeket-
driven development of cyberspace fostered by globpltal. They are produced
as cartographic propaganda by companies and canwilivho have vested
financial interests in the expansion of cyberspadlaps are deployed as
persuasive devices (Tyner 1982) because they mrosudhoritative support to
the rhetoric of universal expansion, helping touwlfy assert the global
ambitions of corporations and as a means to ergdrsignty of private capital
over public electronic spaces (Dodge and Kitchi@@i). A examination of most
ISP Web sites, undertaken in chapter six, revdaspresence of ‘high-gloss’
marketing maps showing a generalised and simpliWiesv of the company’s
network. They usually represent the network onnailfar template of real-world
geography. As such they have many design commesaitith airline route
maps displayed in the back of in-flight magazined are part of an established
cartographic lineage of marketing maps used toligighthe advantages of the
latest communications technology to prospectiveestors and potential

customers (see chapter six for full discussion).

Beside selling cyberspace, another motive is cemsaping cyberspace in
support of academic and policy analysis (see thaysis in chapter five for
detailed empirical discussion). The results, wilning degrees of reliability and
impartiality, are fed back into business stratega®l government policy
formulation, thereby directly effecting the futyseoduction of cyberspace. More
recently, much of policy analysis work using censgse mapping focused on

explaining the exponential growth in Internet istractures, connectivity and
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usage. Visual summary presentation using statistitarts, diagrams and maps

is common (Figure 3.5).

Figure 3.5: Diagrammatic summary of Internet bamilvicapacity between core countries in
1999. (Source: TeleGeography 1999, 34.)

TeleGeography, a market analysis firm based in \Wgstn DC has produced
some of the more innovative examples of cyberspaagping for policy. They
measure and map telecommunications traffic flowsl &mernet bandwidth
between countries (Figure 3.5), and provide onehef most important and
credible data sources for the growth of cyberspéhe.company grew out of the
pioneering work by telecommunications lawyer Grggdtaple in the late 1980s,
who gathered telecom traffic flow data between toes for the first time (see
Staple and Dixon 1992). Staple’s goal was to map tbe structures of
telegeography; his motivation in doing this was@en“At the time, | was a few
streets away from one of London's best stocked lstades and | had the same
frustrating experience; the information society weasrywhere, but you couldn't
find a map of who was connected to whom to save jau” (quoted in Dodge

2000e). While some of Staple’s output used conwgeatistatistical cartography
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templates (for example, see TeleGeography’s waitqss), he is also interested

in more innovative visual vocabularies for ‘mapscgberspace’ as evidenced by
his publication of the ‘The Whole Internet’ mé4ggbased on the graph projection
by Hal Burch and Bill Cheswick, see chapter fouguFe 4.10).

There are several reasons why ‘mapgyierspace’ are important beyond their
normative roles in planning network constructiam,selling network access or
network census-taking for policy-making. Firstipgkén as a whole the output
from this mode has significant pedagogic utilitychmallenging the misconception
of cyberspace as a paraspaged the naive notions that the potential for wirtu
interaction spells the ‘death of distance’ and doome renders geographic
location almost insignificant (Cairncross 1997). Asted in the introduction
these notions have been prevalent in cyberspaceutses, particularly in much
of the business-orientated coverage in the 1999d, sblemmed in part from
infrastructure invisibility (discussed in chaptesuf), combined with techno-
utopianist fantasies of transcendence of the pllsionstraints of embodied

human lives and corporate dreams of borderlessiaorl

The seemingly magical ability to surf effortlesstyough online information,

moving from website to website in a single clickelies the scale and
sophistication of the socio-technical assemblagerofocols, hardware, capital
and labour that makes this possible. Despite theualised rhetoric, this

infrastructure assemblage remains embedded in pkales and ‘maps_of
cyberspace’ have utility in revealing the intergats between virtual space and
geographic space. Mapping is, therefore, signifi@ it can provide insights
into who owns and controls the supporting infragtite from where cyberspace

is being produced. In addition, maps are espeaiséful for communicating this

% See <www.telegeography.com/products/maps/cabkefihtinl>. The basis of the undersea
cable map published in a Guardian news story wésGlemgraphy, see chapter four, Figure 4.1.

* Four iterations of this striking poster were sdi¢ Staple’s company Peacock Maps,
<www.peacockmaps.com>. Note, | worked for Peacodpslin 2001 and participated in the
publication of the last version.

® Paraspace means ‘other space’ - a sublime spachab forms and practices alien to that in
geographic space (see Bingham 1999).

87



Chapter Three: Cyberspace Cartographies

kind of detail to public audiences because they aistamiliar template of

countries and continents.

Understanding the ‘where’ and ‘how’ of the physi@hbeddedness of data
networks and information flows through mapping lsoamportant because of
the uneven geographical distribution of cyberspacé the consequent socio-
spatial implications in terms of access and indtjaal The location and
structure of infrastructure is a key determinanaacess to cyberspace, affecting
cost, speed, reliability, and ability to connectol#terness 1998; Warf 2001).
Maps in this cartographic mode can illustrate howy a global scale,
infrastructure is concentrated in certain countr(gsach as the USA, UK,
Scandinavia), at the national scale how it is cotre¢ed in certain regions (e.g.,
Silicon Valley, the west London-M4 corridor, the Isiaki metropolitan area),
and even at very localised neighbourhood clustetisiw'high-tech’ cities like
San Francisco or New York (see for example Zool600Q; 2005) cogent
economic analysis and mapping of Internet domamenawnership). Accessing
cyberspace is fragmented along traditional spadiad social divisions with
infrastructure density and variety being closelgtesl to areas of wealth (see Warf
2001). These issues are discussed in depth ineshiaygt in relation to maps of
Internet globalisation.

Despite much innovation and effort from the ranfenap-makers, in terms of
coverage, the available ‘maps oyberspace’ give only a partial view of the
production of cyberspace. Mappable informationtis Emited in many areas;
for example, the inability to measure informatidowls between and within
cities. The early work by Gottmann and Boatdal. analysing telephone call
traffic discussed above has not been repeatedhéomternet because of limited
availability of representative datasets. And in eamportant respects, mappable
information of cyberspace is actually diminishifighe growing diversity, size
and privatisation of cyberspace are making it hatdesurvey and map legibly
compared to say ten years ago. This has been &egrb@h recent post-9/11
‘chilling’ (Zellmer 2004) in which details on cylsyace infrastructures and
operating procedures are kept from public purview ‘Security’ reasons; for

example, the Georgia Telecommunications Atlas (€dll above) is no longer
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online. Visitors to the site looking to produce mag network infrastructure are
now informed: “Due to security concerns from tel@counications providers,

the Georgia High-Speed Telecommunications Atlasitonger available.”

Yet the ‘maps_ofcyberspace’ that have been created and publisbethin
politically important, not because they accuraihg reliably denote the shape
of cyberspace itself, but because they reveal hexain people, groups and
organisation perceive and (re)present cyberspatteetnselves and to the outside
world. All the ‘maps_ofcyberspace’ necessary have connotative meanirgs th
expose the interests and agendas of the peoplenake them: for example, is
cyberspace being presented as a dangerous, thngptglace needing to be
controlled? or as a new digital ‘public square’ fovigorating community and
democracy? or a new market ripe for economic etqiion? The agendas in two
particularly important classes of ‘maps oyberspace’ are made apparent in

chapters five and six through a semiotic readintpeir connotative meanings.

3.2.3 The ‘maps foryberspace’ mode

The extent and usage of cyberspace has grown aeiglly in the last decade.
With so many distinct virtual spaces and usersnenicyberspace has become an
enormous and often confusing entity that can biecdif to cognise and navigate.
The ‘maps_forcyberspace’ mode focuses on helping people uradetsthe
structures of online spaces of information andaaaieraction, rendering them
in visual form and enabling people to navigate tigio them. These are
cyberspace cartographies designed purposefullynasaas to explore ‘inside the

wires’, rather than to see how the ‘wires’ themeslare produced.

It may seem surprising, in the first instance, thatorthwhile case can be made
to use cartographic maps to navigate cyberspads. stinprise is based on two
false assumptions: firstly, that cyberspace haseaningful spatial structure and
iIs somehow ‘unmappable’; and secondly, that maps oaly represent
geographic phenomena in relation to the surfacethef earth. Both these

® See <http://maps.gis.gatech.edu/telecomweb/intrakeh
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assumptions are untenable for maps are not jugirgebic and cyberspace has
meaningful structures to be surveyed (and caladjatend mapped, such as
semantic similarity between content, affinity tfsdiffering strengths in online
social networks, turn-taking in mediated convesai The self-evident answer
is that itis possible to make ‘maps fayberspace’ - as many researchers have
indeed done (cf. Dodge and Kitchin 2001, chaptbreet and four for myriad
examples) - although as yet map-makers in this nfwalee largely failed to
produce effective maps suitable for widespread ipuldage. In cognitive and
semiotic terms there is no equivalent to the Tulap rfor the navigating the
Web.

In terms of authorship, the range of work in thieda is undertaken by a
surprisingly diverse group of map-makers, includimgaphic designers,
sociologists, new media artists, information sastst librarians and software
interface engineers. Contributions by cartograplaed geographers have been
minimal (with the exception of the notable work ®kupin (2000) and Fabrikant,
(2000)). The bulk of the work is being done withatademic contexts,
particularly in U.S research labs and universitilso, quite a number of start-
up companies have spun-out from academic researdbvielop novel interface
concepts into commercial produGtparticularly so in the late 1990s dotcom
boom when venture-capital was readily availablew(isurvived the subsequent
technology market crash and none has achieved Iscgie success in the

commercial market.)

A number of computer science specialisms interestéloe ‘engineering’ aspects
of new interactive visualisation have also beervitg@volved in the ‘maps for

cyberspace’ mode, including researchers in commragrhics, human-computer
interaction, visual analysis of massive datasets,\@rtual reality areas. Many of
these fields share common goals of being able tiebenderstand information
navigation and, thereby, create more efficient meaf human-computer

interactions. In some respects online spaces, ssclthe Web, provide a

" For example, Visual Insights, Perspecta, Inxigbftare and Cartia were spins-off from
cutting-edge research at Bell Labs-Lucent TechnelggMIT Media Lab, Xerox PARC, and
Pacific Northwest National Laboratories respectivel
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conveniently accessible, large-scale testbed fior work. In addition to these
fields within computer science, an allied researommunity has grown up in
the 1990s under the banner of information visutitis2which provides many of
the most innovative ‘maps _fayberspace’ exemplars because of their specific
emphasis on developing dynamic interfaces to néigaige volumes of textual
data (see Caret al. 1999; Spence 2001).

Outside of computer science and technically-focugsdalisation research, the
information design community, with direct respomgibor the architecture of

online content has been most active within the ‘snfmp cyberspace’ mode; for

example in terms of site maps on websites (e.ghnkK2000). Valuable but

eclectic contributions have also come from new wedrtists, who are

developing interactive maps as works of art (seeeves in Anders 1998;

Holtzman 1997; Paul 2003) and as virtualised aechitral spaces (e.g., Benedikt
1991; Spiller 1998). One especially interesting ugrchere, working at the

intersection between online art installations aoftweare computation, are the
new breed of so-called ‘data-viz’ artist/programsércluding Ben Fry at the

MIT Media Lab and Martin Wattenberg at IBM Reseafske Dodge 2001c,

2001d).

3.2.3.1 The potential of information mapping

Cartographic concepts have utility for the mapsdgverspace mode since they
can help render the intangible virtual media, cosggoof immaterial code (in
essence just software algorithms manipulating @slrecords) into visually
tangible spacés Even though one cannot ‘touch’ hypertext, forregke, it is
possible to visually plot its structures on scréemid navigation. Depending on
their scale and design, maps of virtual media dgae geople a unigue sense of
spaces difficult to understand from navigation aldodge 2000a). As such

8 It has been defined by three of leading academmiepuiter science researchers as follows: “The
use of computer-supported, interactive, visual esentations of abstract data to amplify
cognition” (Cardet al. 1999, 2).

° Of course, there are many other visual interfamer@aches beside cartographic mapping - the

most common is the temporally ordered list of itemsich underlies the experience of email for
example.
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notions from cartographic mapping applied to virtoreedia offers three distinct
and interlinked advantages over other interfaceylerspace:

Creating a sense of the whole information space,

Supporting ad-hoc, interactive user exploration,

Revealing hidden connections between data objects.

In a metaphorical sense information maps enables usegget ‘above’ the virtual
space. In terms of the Web this kind of ‘birds-eyew’ function has been
described by David D. Clark, Senior Research Sisieat MIT's Laboratory for
Computer Science, as the missing ‘up button’ onkfmvser (Dodge 2000a).
Such overview visualisation, displayed on a singgeeen for cognition at a
glance, is particularly important when combinedhwgupport for interactive
exploration given the nature of much of online mifation seeking is via
unstructured and poorly formulated browsing an@daorg techniques. “[A] user
may be unable to say exactly what they are looKmrgin a collection of
documents because they may knbw exactly what they are looking for. They
may want to discoveroughly what is available in the collection and then, by
exploration, gradually refine their inquiry” (Spenc2001, 179, original
emphasis). Maps_focyberspace need to be able to show, in an inéuiind
meaningful fashion, the structures of the inform@atspace in terms of direct
relationships between documents (via citationsygreHinks, for example), but
also similarity in terms of shared themes, semaotichections and common
patterns of usage. These structures and relatigsmishie usually completely
hidden in the presentation of conventional mediterfaces, like the Web
browser. Yet, this is often where users need insigh assist their visual-
cognitive assimilation of the mosaic of availabtdormation. As cartographic
theorist Bertin (1981, 64) reminds us: “ltems oftadalo not supply the
information necessary for decision-making. What imbg seen are the
relationships which emerge from consideration of #mtire set of data. In
decision-making, the useful information is drawanfr the overall relationships
of the entire set.” The effective power of ‘maps fiyberspace’ comes from

showing these relationships to users to enable thamake better decisions.
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3.2.3.2 Spatialization for information mapping

Figure 3.6: The NewsMaps interface was a navigaifrmation terrain where the hills and

valleys represented variable volumes of textuabrimiition. The white peak represents a large
number of news stories discussing the same topigelled with keywords). The axes are a
decorative device to frame the display and do motige useful measurement. The interface was
based on Cartia’s Themescape spatialization syatetrwas one of the more effective ‘maps for

cyberspace’ produced in the late 1990s. (Sourdbpascreenshot.)

Developments in the field of information visualisatin last decade have proved
particularly fertile in creating novel visual meleps for navigating high-
dimensional information spaces through processes spdtialization (see
Couclelis 1998; Fabrikant 2000; Fabrikant and Butedd 2001; Fabrikant and
Montello 2008; Fabrikarngt al. 2004). These are map-like interfaces that “rely on
the use of spatial metaphors to represent dataatleanot necessarily spatial”
(Fabrikant 2000, 67-68). According to Couclelis489209), “true spatialization
goes beyond the conversion of information into geneisual patterns to
reproduce aspects of the kinds of spaces that arelidr to people from
everyday experience ... Spatializations work byvailhg the establishment of
metaphors linking a particular task domain witramfliar domain of experience
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in such a way that the modes of thought and aajmpropriate in the familiar

domain area also appropriate in the task domain.”

Spatialization renders large amounts of abstraiet @esually textual corpus) into
a more comprehensible, compact visual form by ggimgr meaningful synthetic
spatial structure (such as distance on the maplagispcaled according a
measurement of lexical similarity between data gesee Fabrikardgt al. 2004)

and applying cartographic design concepts from dogehic mapping and
thematic cartography (Skupin 2000). Some of thetmap-like examples have
used the conventions of hill shading and contouffiagn terrain mapping to
create browseable virtual ‘information landscap@¥ise 1999; Dodge 2000f)
(Figure 3.6 above). Skupin and Fabrikant (2003,) 1i&ve called for much
greater involvement of cartographers in informatvmsualisation to develop
improved spatializations for non-geographic datguimg that “it may lead to a
renewed interest among non-cartographers in howcoommunity has managed
to not only represent the infinitely complex gegidmna reality within a limited

display space, but also do it in a manner that lesgteople to recognize their

world within it.”

3.2.3.3 Challenges in information mapping

Given these potential advantages, actually cregtragticable spatializations,

however, faces real challenges. This is particuléine case, firstly, because
cyberspace is new and diverse. It is not a singbdenogenous and continuous
phenomenon, but a myriad of rapidly evolving digdatabases, channels, and
media, each providing a distinct form of virtuatdraction and communication
(as shown in Figure 1.1 in the introductory chgpt&econdly, many virtual

spaces are overlapping and interconnected, buth aftead-hoc and unplanned
ways, giving rise to complex rhizomdficstructures that can not easily be
surveyed and mapped. Cyberspace, composed oftéhfimmalleable software

code that can produce numerous media forms - imgu@/eb pages and their

hyperlinks, social interactions as text in synclmwn chat rooms and

19 A rhizome is a tangled root system that developszbntally, and in a non-hierarchical
fashion. Hypertexts are said to be rhizomatic imfdoecause any node may connect with any
other.
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asynchronous mailing lists, three-dimensional VRviemments, huge
distributed file corpuses on peer-2-peer networkd with “their own sense of

place and space, their own geography” (Batty 1339).

Some virtual spaces can be highly mutable and mtirmaal informational flux as
content is refined, expanded and deleted in ungtaale ways - the average life
span of a Web page in 2000 was reported to be $hlgays (Lyman 2002).
These are inherently transient landscapes, butemtieenges are ‘hidden’ until
they are encountered. Change can happen instanspeimr example deleting a
Web page leaves behind no trace (unless archisvbere previously). The
lack of reciprocity in relations means an inforroatinode can vanish without
notice or notification to any other party (hence tphroblem of ‘dead-end’
hyperlinks on the Web). The programmed logic ofergpace — presence or

absence, zero or one — makes for a hard landscapap.

Furthermore, these issues of information mutabdityl transience are likely to
grow, and become obfuscated by increasing use ofygiion and ad-hoc
distributed architectures (e.g., P2P and WI-FI mestworks) making mapping
even hardéf. The task of generating even a basic index ofspairtcyberspace
for example, continues to tax the largest corponatiand government agencies.
The Web search engines, for example, have faildegép pace with the growth
and mutability of just this one part of cyberspaCH. course, issues of data
currency and change management are well known itography (e.g., the
uneven revisions cycles of paper topographic mapsdme organisations).
However, the surveyed environment represented ewertional topographic
maps is really quite a stable place (change teadsetgradual in relation to
human perceptions; most things stay the same, dmmh \they do change, they
typically leave evidence behind in the materialdiscape.) The physical fixity,

friction and inertia of geographic space means‘shelf-life’ of most maps is

' Tim Berners-Lee and others counter that the groaviti complexity of online information
resources can be more effectively managed withicgmn of XML to encode semantic
meanings and the use of collaborative user taggimg rating. Additionally, the wholesale
automatic geocoding of information objects, as tleeg created and transmitted, opens up
interesting possibilities for spatial indexing,tdiling by distance and searching by geographic
location.
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quite long (most of the information printed on ad@ance Survey Landranger
map remains valid for decades). There is no suctidin or inertia in cyberspace
and the ‘shelf-life’ for many cyberspace maps iy short. What is really
needed are ‘maps fayberspace’ that are capable of dynamically mapoiat

virtual space in real-time, much like a radar maptifacking weather patterns.

A third set of challenges in mapping relate torth&ure of the space. Cyberspace
offers media that at first, often seem contiguouth \yeographic space, yet on
further inspection it becomes clear that the spimee-laws of physics have little
meaning online. This is because virtual spacepuarely relational. They are not
‘natural’, but are solely the productions of thdesigners and, in many cases,
users. They adopt the formal qualities of geogm@agiuclidean) space only if
explicitly programmed to do so, and indeed many imexich as email have
severely limited spatial qualities. Significantimany virtual spaces violate two
principal assumptions of modern (Western) cartdgyapaking them difficult to
map legibly using conventional technigtie¥he first of these are the Cartesian
properties of space as continuous, ordered angrosel; there are no sudden
gaps or holes in the landscape, everything is sdremy and the Euclidean
notion of distance holds true, i.e. the distancenfA to B will be the same as
from B to A (Staple 1995). Yet parts of cyberspace are dismomtis, lacking

linear organisation and in some cases elementhaamultiple locations.

The second assumption is that the map is not thieotg but a representation of
it, (i.e. the territory has a separate, ongoingtexice and meaning beyond the
map.) Yet there are examples of virtual space wire literal and functional
sense the majs the territory. Cartesian logic collapses and thisrao reality
independent of the representation (Dodge and Kit2000a). This conflation of
the map and the territory is most obviously seehyipertext spaces when the
structuring of the data is both the space and &p.rihis can be experienced in
the experimental three-dimensional ‘fly-through’asplizations of hypertext,

such MIT Media Lab’s Perspecta system (Holtzman7)@® Apple’s HotSauce

12 Of course, a number of geographers have undertakek on non-Euclidean geographies
using relational measurements of distance (e.gujdz091).
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navigation map-interface (Figure 3.7) (cf. Dodge024). Staple (1995, 71)
comments further that in “a very real sense thsisess the map. Or paraphrase
Marshall McLuhan, the medium is the map.” Interggly, none of the
experiments in ‘fly-thru’ map-spaces that emerged the 1990s gained
widespread usage despite great hope by some puhditshey would overturn
the page-by-page view of the Web (a visual paradiogised largely on book

metaphors) ingrained in browsing software.

Figure 3.7: A screenshot of the HotSauce fly-thfourgerface to Web space produced in the mid
1990s by Ramanathan V. Guha while working at Appdsearch. It was an experimental three-
dimensional abstract representations and illustréiie degree to which ‘maps foyberspace’

mode stretches beyond cartographic conventionsnfaffective navigation map it was a failure.

(Source: author screenshot.)

At present, it is probably fair to say that in teda to the challenges of producing
effective ‘maps_forcyberspace’, the current map-makers are at a awlea

stage of development to the cartographers at sfaRenaissance period in
creating comprehensive and useful maps. Althoughedrwith a knowledge of

traditional mapping and sophisticated computingpmakers are lacking the
vital ‘blueprints’ that Ptolemy provided for Eurage cartographers in terms of a
projective grid for plotting the knowledge of vasdxpanded territories that the

New World explorations brought back. At present¢his no equivalent world-
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making grid of latitude and longitude for cyberspaés a consequence, many

cyberspace cartographers have generally resorexeading existing methods.

One productive route forward for this mode is t@wdrupon the mapping
epistemologies of non-western, aboriginal cartogiegy which are markedly
different from the dominant conventions and norrhgvestern cartography, and
might well provide insights for future cyberspaceapping projects. Much of the
focus in indigenous cartography is on the non-txwisualisation of conceptual
links, pathways and relationships between spaterdhan the geometric grids

and locational accuracy emphasised in modern (Westartography.

3.3 Literature on the cartographies of cyberspace

There is a substantial body of critical analysistloa history of cartography, and
on contemporary digital mapping and the practice&ks, yet there has been
little scholarly work examining cyberspace cartqiriasper se While examples
of cyberspace maps crop up frequently in diffeléatatures, such as network
maps used as illustrations in technical guide bdeks., Quarterman 1990) and
histories of the Internet (e.g., Abbate 1999; Hafmad Lyon 1996; Salus 1995),
most are without systematic comment on their sempbperties or their wider

social significance.

To begin the summary of relevant literature on cgpace cartographies, | want
to consider Gregory Staple’s pap&iptes on Mapping the Net: From Tribal
Space to Corporate Spac¢#995). (Staple is a telecoms lawyer and the feund
of TeleGeography, as noted above.) Although it isoa-academic treatise in
some respects, and was published in grey literatiueepaper provides a valuable
perspective on the emergence of cyberspace captugs from one of the
pioneers in the field. Staple argues firstly thgberspace is significant in
extending the centuries old debate about ‘whataaps’ and starts by drawing
direct parallels to the explorative drive from tlage of discovery’ to define
contemporary cartographic motivations. He notest thHective maps of
cyberspace are rare because “[flew among thisi&ofraternity” of hackers and

webmasters, “have both the navigational and dafskills of a Ferdinand
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Magellan or a James Cook” (Staple 1995, 66). Ha tr@vides a role call of
‘issues’ that make cyberspace mapping challengimgjuding the lack of an
established mental conception of what cyberspsiwauld look like: “Ask a
communications engineer to draw a picture of cytes and you are likely to
get a sea of clouds each representing a differemtark” (Staple 1995, 67) (see
also chapter four). The confusion in how to repneésgberspace calls for a clear
separation of the “hardware and software side ef dh-line world.” (Staple
1995, 67), matching partially the mode conceptatibs used here in this thesis

(i.e., ‘maps oftyberspace’ and ‘maps foyberspace’).

Staple’s principal interest is in ‘cybermaps’ tgmesent information spaces for
user navigation (what | define as the ‘maps dgberspace’ mode). To achieve
this, he notes, new maps will likely be cartograghy unconventional (i.e.
breaking the Euclidean conventions of most Westeaps) and he draws on
ideas from tribal mapping as a source for suchrredtere conceptions.
Importantly, connectivity rather than continuity waftual spaces of cyberspace
need to be represented to users and he cites Aanehclian and Australian
Aboriginal mapping as a useful model for this: “@ymaps like tribal maps may
... dispense with conventional perspective to caseonnectivity. They are true
to the land, not to the theodolite” (Staple 1998). &Gtaple means the focus of
measurement and mapping should be on overall tgpakther than topographic
detail. He concludes the paper by discussing thiakionplications of cybermaps
in relation to the changing forms of cyberspacelent in the mid 1990s with the
start of rampant commercialisation, arguing thétahexploration mapping will
open up cyberspace to the controlling cartograghya anore mercantile genre”
with universalising grids capable of locating aiitwal territory. “Tomorrow’s
cybersmaps” he concludes “will record the boundadkcorporate space on the
Net even as earlier ones illustrated its tribagios” (Staple 1995, 72).

In terms of writing by academic cartographers, éhare two descriptive papers
by Jiang and Ormeling (1997 and 2000) which do gegaith cyberspace
cartography directly, although they do not atterapy theoretically-informed
critique of their social implications. The lead lamt is heavily involved in

visualisation research and the papers were botlispeld in theCartographic
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Journal the house journal of the British Cartographic i8tycwhich speaks to
‘mainstream’ practitioners and researchers. Botfepareview a range examples
of ‘cybermaps’ with an explicit ‘call to arms’ tatographers to lend their skills
and experience to make improved maps, assertirtg ‘ttertographers with a
long standing tradition of mapping geographicalcgpaan make an important

contribution to mapping cyberspace” (Jiang and @ingel 997, 111).

Jiang and Ormeling’s first papeCybermap: The Map for Cyberspa¢¥a97),

defines the nature of the ‘cybermap’ ellipticallys @ “special map for
cyberspace” (p.112) that encompasses represergatbnboth the physical
network and the information spaces. Drawing on ftieso of maps as
communication tools, they set out a three-fold dumnal classification of

cybermaps’: navigation maps, maps for cyberspatiablysis, maps for
persuasion. The short paper includes five cololwenyaps as illustrations, but
these are not politically critiqued. The authore treem in the affirmation of the
need for professional cartography, somewhat snblybreoting that “[a]s many
cybermaps are produced by non-cartographic prafiesls, it is unavoidable that

some low quality maps are created.”

Jiang and Ormeling’s second pape¥japping Cyberspace: Visualizing,
Analysing and Exploring Virtual World€000), covers similar ground to the
first, with the map again normatively defined as Viesualisation tool for

understanding and perception of space” (p. 118eyTéet out a somewhat
modified conceptualisation of cyberspace mappindgeag concerned, firstly,

with analysing the geography of the “physical amalges” of Internet following

the “principle of traditional thematic mapping” #8ig and Ormeling 2000, 118),
secondly, a typology of network forms in which the&ernet is visualised as non-
geographic trees and graphs (they cite the ChesBuckh visualisation as an
exemplar; see Figure 4.10). Lastly, they argue myhps are the means to
produce “general purpose maps for virtual worlddaiig and Ormeling, 2000,

118) as an aid to user navigation through threesdsional space.

Batty and Miller (2000) bring the concept from qtimtive modelling of

accessibility into their analysis of representadiaf different types information
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space. They are concerned with developing a resemyenda for understanding
the nexus between material and virtual spaceshybad space that they argue
will be the “focus for a new geography of the imf@tion age” (Batty and Miller
2000, 134). Attempts to directly map out virtualases using traditional
techniques developed for Euclidean landscapes, dngye, may well not be
applicable because of the ease with which ‘rulégjemgraphic space are broken
and the unsuitability of the existing tools: “cunteGIS software does not treat
non-Euclidean space in an appropriate way” (Batg ®liller 2000, 136) they
point out. An alternative, to map the real-worl&dtons of the physical and
logical components of virtual space, is again viéweth caution by Batty and
Miller because “[tlhe spatial/geographical metapinoay not be appropriate,
particularly since information flow in most netwsrkapparently does not
correlate with geographical space” (Batty and MiR800, 136). This is an issue
because fluid and uncertain phenomena are hareépesent in cartographic

meaningful ways.

One route forward, they suggest, might be to loefond mapping the ‘surface’
morphology of cyberspaces towards an analysis ef skructural process
underlying cyberspatial production by modellingeiraictions using measures of
latency instead of Euclidean distance to “see wdrath not the frictionless world
that has emerged has any parallel in traditionalgggphic spaces” (Batty and
Miller 2000, 139) or by applying the notion of pawkaws and small world
networks to understand the emergent propertiesfofmation objects (such as
Web sites and their hyperlink structures). By wéyconclusion they set out a
fourfold research program for representing hybpdce (p. 144) focused on (1)
visualisation of connections between material andual geographies by
augmenting existing measures of accessibility aedeldping new ones; (2)
researching information flows and costs in relatiomxisting market, social and
institutional processes; (3) mapping activity sigaog extending time geography
theories to take account of network flows; (4) depmg tools for cyber-
navigation. This agenda has clear overlaps to mcemution of cyberspace
cartography, with the first two items aimed at awiag the ‘maps_of
cyberspace’ mode and the other two items come nitieé remit of the ‘maps for

cyberspace’ mode.
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Castells’ (1996) sophisticated sociological theairan of the network society
was founded on the power of informational flowsréconfigure time-spaces of
material places. In his booKhe Internet GalaxXy (2001) he analyses in more
depth the material production of the Internet vathheview of the geography of
the infrastructure with descriptive statistics aetisus-type mapping. He sets out
a three-fold schema for analysis that in many retspeorrelates to major types
of ‘maps_ofcyberspace’ mode outline above. The first elenmeithe schema is
the “technical geography” by which Castells’ (200208) refers to “the
telecommunications infrastructure of the Interntite connections between
computers that organize Internet traffic and th&tridiution of ... bandwidth”.
The second element is the customer statistics cedlyeconcerning the uneven
geographic distribution of access and usage. Thal felement in Castells’
schema is the economic geography of Internet ptextycwhich has a much
more spatially concentrated pattern that usagewidgaheavily on the work of
economic geographer Zook, the chapter includesnsi#ustrative thematic maps
of Internet statistics that show very much the emtnal face (and normative
utility) of cyberspace cartographies to make inthlegspaces seem tangible to a

non-technical audience.

Outside of academic geography, the most theorbtisalphisticated work on
cyberspace cartographies is the paper by Harpdléd tDark Continents:
Critique of Internet Metageographi€$4999). Coming from the cultural studies
domain, Harpold provides a cogent postmodernigiqae of maps of global-
scale Internet infrastructure, richly illustratesttwrelevant empirical evidence.
He views much of the output of the ‘mapsayberspace’ modes as a pernicious
new ‘metageograph¥® sustaining the information society. “[TJhe inheren

selectivity and social subjectivity makes a maparpbld (1999, 18) argues, “a

13 As an interesting side point, the book’s covetifess a version of the Burch-Cheswick Internet
graph as its central motif. Clearly this image coeg up, both, the space of networks as well
outer (galactic) space in the mind of the desigsee discussion in chapter four).

* Harpold’s concept of metageography, following Lewihd Wigen (1997), is defined as “sign

systems that organize geographical knowledge iisioal schemes that seem straightforward, but
which depend on historically- and politically-infled misrepresentation of underlying material

conditions.” (p. 5).
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problematic construct for describing the heterogeseconditions and practices
of the emerging global telecommunications netw@rkde is particularly
concerned with the politics of silence and the urtous under representation of
the peripheries of cyberspace as evidenced in ldek lspaces of the African
continent on most infrastructure maps. He drawsctlideological parallels here
to the colonial mappings of the nineteenth centarguing “[tlhe blank region is
‘empty’ only in relation to the comparable fullnes$ the rest of the map”
(Harpold 1999, 3). He proceeds to trace out thdigatons of using nation-state
boundaries as the ‘natural’ background to reprelsgatnet diffusion, bandwidth
and access, when the motive forces behind the ggeseare operating in a multi-
scalar networked political economy. The result,algees, is that these kinds of
‘maps _of cyberspace’ are deeply deceptive, overstatingetitent of Internet
diffusion because fundamentally they are unabléatwount for the extreme
local obstacles which must be overcome before amytlhke a viable African
Internet is possible, at least as netizens of allgisaturated, liberal-democratic
nations understand the Internet.” (Harpold 1999, 12

In Harpold’s opinion (1999, 17), too many ‘mapsoyberspace’, by opting for
conventional geographic projections, nation statenidaries and signs systems
of thematic cartography, produce mythologies theduce the Internet into
categories of “on/off, traffic/no traffic, wired/wired”. Thus the maps work,
Harpold asserts, as a display of “counterfeit uibygquand technological
reasonableness” that masks the unevenness of dleesgrof Internet diffusion
and the extent to which the network will furtheredzate social difference
between places. He ends his analysis with a cathap the Internet using a
different cartographic imagination, with “new schesnfor representing the
archipelagic landscapes of the emerging politioal ®chnological world order.”
(Harpold 1999, 18). It is not clear whether theaeehbeen drawn yet or, indeed,
whether they can be drawn at all by map-makersudt with conventional

Western metageography.
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Figure 3.8: The highly illustrated first page ofnaajor story in theNew York Timeghat
publicized the notion of cyberspace cartographteth@ end of the 1990s. (Source: O’Connell
1999, G1.)
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3.3.1 Popular interest in cyberspace cartographies

The field of cyberspace mapping has also receivederage from the
mainstream media in many parts of the world. Naabtticles where the
journalists provided useful analysis includes: Bod#1999), Forde (2000),
Johnson (1999) and O’Connell (1999). The last e§¢hwas a substantive review
article in theNew York Timegntitled Beyond Geography: Mapping Unknowns
of Cyberspacewhich provided a coherent frame to the field, mgtithat
cyberspace cartographies encompass a diverse ddrrgpresentations and are
being “produced by geographers, cartographerstamind computer scientists”
(p. G1). The story was illustrated prominently withe colour examples from
both modes with the front page dominated by an hEgtobe from the
visualisation research of Lamet al. (1995) (Figure 3.8). Two other well known
Internet visualisations were used, firstly a fragmmef the Burch-Cheswick
topology graph (see also Figure 4.10) and the &moss the world” map by
Stephen Eick and colleagues (see also Figure @:€pnnell (1999, G1) argued
that cyberspace cartographies stretch the “dedmiobf a map in their effort to
capture, sometimes fancifully, what is sometimeerred to as the ‘common
mental geography’ that lies beyond computer scréddsfining the field, she
divided cyberspace cartographies into two typefsastructure and traffic maps
on one side, and “those addressing the contensacidl spaces of the electronic
world.” (O’Connell 1999, G1) on the other. The g®she includes from various
domain experts create an impression of a nasoeldt irith few practical maps
available, but an upbeat prognosis about futur@ldgments; as she notes: “The
maps hold the potential to change, subtly or peyhamre directly, the
relationship of the average person to cyberspg@Connell 1999, G1).
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