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ABSTRACT Understanding infrastructure requires crossing l&gve

New roles are emerging to address new types of workcategories, and scales which spurs developmentumhm
associated with both local information infrastruetutand needed conceptual models and descriptive frameworks
cyberinfrastructure. Mediation — or work across faries  Mediation roles ensure articulation of infrastruetissues

of established arenas — is one of these types of.Wile  and continuing dialogue across interfaces. Thekes rare
argue for the importance of recognizing and faatilitg key to developing language that informs ongoing@regfto
mediation roles in local-scale as well as globallesc infrastructure, revealing otherwise unrealized amdi and
infrastructure in order to ensure broad particgratand unarticulated choices.

continuing development in terms of infrastructure
definition, design, and maintenance. We consider t
common metaphors - building infrastructure (top-dpw
and growing infrastructure (bottom-up) — that ttget
reveal and inform infrastructure development. Thpacity

to evolve and interface across multiple componests
central to the work of advancing infrastructure.

We’'re all familiar with local socio-technical inBaucture
and associated mediation roles — the electronare slerk

in a nearby shopping center and the colleague whgests
setting-up skype — and with digital infrastructanat blurs
the line between local and global as storage dsvice
preserving our files sit locally on our desks asll ves
within a community repository and/or remotely asoGle
INTRODUCTION docs. To move from these particular understandafgse
digital realm to that of ‘advanced’ infrastructuragw
approaches are needed that facilitate and promote
articulation, dialogue and negotiation at planninegetings,

at design tables, and at the boundaries of eshaloliarenas.
New questions need asking: What and who is invoived
designing infrastructure? Is infrastructure envisid as an
comes from recognizing and acknowledging the miekip automated resource? Are new types or r_ole_s of_ riedia
multiple arenas of work, multiple facets in organig accounted_for? \_Ju_st how much s_tandard|zat|on_|$1le_rd§b
understandings of interdependent aspects as well aénd what is enwsmr_wed for local |nfrastru_cturesm1|at|on
multiple spatial and organizational scales assediatith  (© larger-scale cyberinfrastructures, and vicea/rs
infrastructure. Considering cyberinfrastructure etibgpr
with local infrastructure stimulates developmentuofider-
studied topics pertinent to development of infuastre.
Ethnographic work begins to reveal the magnitudevafk
and its distribution across different roles thataequired for
growing local infrastructures and creating inteefac
between local-scale and larger or global-scalecsiras.

Information infrastructure is often referred to ihe
singular. The expression ‘cyberinfrastructure’ ciimttes to
the notion of a singular entity when in practicerthare a
myriad of facets and components to infrastructugey.(
Freeman 2007). Advancing infrastructure - the loaad
national, digital and human, historical and conterapy -

ARTICULATION WORK

Articulation work is a concept important to comntyni
building and to long-term information infrastruatur
Strauss (1988) devised the terms ‘articulation Wweankd
‘articulation process’ in understanding how to dise the
work within a project. The notion of articulationovk and
processes applies to technical and organizational

Position Paper arrangements but also to coordination of cooperatrark
involving interdependencies. Shapin’s “Invisible
Technician” (1989) emphasizes making visible atiégi
that are not conceived as work but that still regjskill and
ACM Conference on Computer Supported Cooperativeknowledge to perform. Such invisible work is asateil
Work with many roles emerging in association with cregti
maintaining, and redesigning infrastructure.
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In our work with an ecological scientific communitigat
focuses on long-term data, advancements in theadigi

systems with their archives and public help deskwide
an organizationally advanced example from anotbenain

realm are welcomed. Yet even with an organizationalof both storage and mediation layers. In terms thie “

structure that ensures technological mediationthérole
of a local information manager on site, the need fo
dialogue, design strategies, and understandinfggfterm
ramifications associated with new technologies amder
appreciated (Karasti and Baker, 2004). As an in&iiom
manager juggles support for real-time analysis,adat
repository development, and technology integratibere is
a need to consider the notion of information inimasture
as having multiple dimensions (Lee, Dourish et24106;
Baker and Millerand, 2007b; Ribes and Finholt, 200¥
strategy we have found useful in formulating issaesl
prompting dialogue is the use of multi-categoryrfeavorks
that traverse traditional boundaries, for examplemove
from the perspective of infrastructure as ‘techhicae
have worked with the two category system of ‘socald
‘technical’ in addition to introducing a three cgoey set -
‘technical, social, and organizational’ - or altatinely a
pair of axes: local-global and social-technical. c®n
familiar with one framework, the ability to movetbeen
differing descriptive frameworks enhances the gbito
understand and discuss digital infrastructure.

Aspects of Infrastructure
The three facets of infrastructure - technical amigational
and social —comprising one descriptive framework ar

social”, a scientific network such as the Long-Term
Ecological Research (LTER) that has grown fromratial

six sites to twenty-six over a period of twentyefiyears
can provide insight into issues of sustainabilitg drust. In
recent years LTER formalization of data sharingiqies,
governance practices, and a metadata standard
conjunction with collaborative data practices has
‘advanced’ our understanding of community infrastoue.

in

Mediation and Local Information Management

Mediation exists to facilitate the use of data byHER
scientists (Baker and Millerand, 2007a). In many
communities, arrangements are made for technotogist
work with scientists. Within the LTER, there existsother
type of mediation carried out through the inforroati
management role established at each local siten Rhe
domain science perspective, mediation work is meguto
interface at-sea with on-land data management dsas/éo
create new combinations of datasets, data modeld, a
information systems. From the information managers’
perspective, mediation work is required to elab®ordata
processes, to articulate communication issues dk ase
options and constraints associated with technolagy
general and data organization in particular. WithirER,
the role of data management was renamed information

interdependent. The value of these elements asta senanagement (Baker et al, 2000) in recognition gfaaving

becomes evident when one considers that in thenredl
cyberinfrastructure, the term ‘advanced’ typicailyngs to
mind first and foremost visions of the technicatemputer
platforms and digital arrays. So it is useful tavdaat hand a
set of categories that prompts one to recall thétiphe
facets of ‘advanced’ including the organizationat ahe

complexity of work; the dialogue continues todayténms

of considering roles associated not only with datad
information management but also with informaticss A
mediator, the information manager prompts dialogue,
coordinates data activities, and elaborates orgosdes as
well as on technical and organizational data isstike role

social in order that they are present when planningof information manager may be viewed as one para of

technological advancements.

To open up the work of infrastructure for data eciing
scientific programs, we strive to develop underdilags of

site’s infrastructure, of ‘growing one’'s own infoation
infrastructure’ (Karasti and Baker, 2008).

With the notion of re-using data, however, therises the

and sensitivities to categories and vocabularies fo need to consider data exchange outside a particular

community data tasks that constitute an
infrastructure. This infrastructure is a shiftingertd of
configurations of technology, organization and abcThe
interdependence of all three is inherent to workhvdata
and involves the work of design, development, dgaplent
and enactment (Millerand and Baker, 2005).

Within any one day a scientist may work with a new

collaborative software application for communicgtiwith
a colleague, discuss the representation of dathirwdn
information system, and create a presentation abonite
recently collected field data. Creating an infrasture that

meets the heterogeneity of issues faced by such a

individual is a challenge. But conceptualizing athed
organizational and social facets of infrastructatgments
technical aspects that may be close at hand. Btarige, in
terms of organizational models, institutional aitgl Ebrary

information community

or arena. Today local information
infrastructures are expected to join up or netwuaikh
global or cyber infrastructures. When data flowsween
differing work arenas, however, there are new fatas or
boundaries that frequently require mediation. Tisatthe
bottom-up local approach is required to meet tipedown
as is described in standards’ work by Millerand Bioavker
(in press). In different circumstances, this sah@me of
meeting up in the middle is developed by Twidalal an
Floyd (2008).

CONCLUDING REMARKS

We distinguish local and global infrastructure @®n

highlighting the need for articulation work in bo#nd
attention to the joining of the two. The challengef
growing local infrastructures rivals the challendased in
building global or cyberinfrastructure. Mediatioronk —



often invisible or unnoticed in everyday activities
involves the interrelation and alignment of compuseor
parts. It is important that the infrastructure disxse reach
across all facets and scales of infrastructurehat dll are
aware of the profound differences in possibilites! all are
poised contribute to design and development
infrastructure. We argue for more efforts to inigede
mediation roles in the context of local or sitedzhsvork
and information management (bottom-up) as well @s f
their interface with global data center curatorsd an
developers (top-down). Recognition and involvement
diverse mediation roles will contribute to the ursianding
of what is at stake in development of infrastruetudow
and with whom infrastructure is designed may behea
long-term equally as important as what is built Aod it is
used.
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