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ABSTRACT

This paper presents the results achieved througheuprocess of preparing the ground to develop a
collaboratory in an Engineering R&D organizationisTbase study is part of a broader research project
engaged in building a collaboratory in order torshienowledge and resources among the Portuguese
State laboratories. In the process of preparinggtband to develop the collaboratory in the firktiee
laboratories studied, an information audit was caeld and an online survey was launched. The survey
targeted 241 people, including mainly professioredearchers, but also research trainees and some
technical staff integrating the research teams. questionnaire was designed so as to collect datheo
organization’s information management and infororatculture, and on the information flows taking
place, and their relationship with the objectivégshe organization. The questionnaire comprised two
distinct and independent parts. The first (on thganization's information culture and information
management) obtained seventy nine responses, tiglsecond (information flows) achieved ninety
two, corresponding to 32,8% and 38,2% of the tptgbulation, respectively. The work carried out
provided the basic requirements for the task ofettgping a software infrastructure to support the
collaboratory, addressing the various aspects bdlmrative tools, information archiving, hierarchi

tag classification, search, transparent integratibthe user local environment with the platforndan
remote control of scientific instruments.

KEYWORDS

Collaboratory; Information audit; Information managent; Information culture; Information behaviour.

58



BUILDING A COLLABORATORY IN AN ENGINEERING R&D ORGANIZATION

1. INTRODUCTION

This paper presents the results achieved in theepsoof preparing the ground to develop a
collaboratory in an Engineering R&D organizatiorhis case study is part of a broader

research project (Correia et al., 2007) engagdulilding a collaboratory - understood as “a

laboratory without walls, in which scientists aenoected to each other, to instruments, and
to data, independent of time and location” (Finhal@05:73) — in order to share knowledge

and resources among the Portuguese State Labegatori

The building of the collaboratory is anchored ore¢éhmain tasks: a) information audits
carried out in each of the target organizationgrder to map the main information flows, and
systems used in each organization; b) informatemalbiour research, in order to gain insight
into the organizational information culture andoithe researchers’ information-seeking and
networking patterns, and to relate them to a nurobéactors, of an individual nature (such as
education/degree or technical discipline), androbeganizational nature (tenure, role played
and tasks performed); c) implementation of the appate infrastructure and tools, in order to
accommodate information archiving and search, bolative software tools, multi-channel
access, common feel and familiar human interfand, @en source software tools based on
open source solutions, whenever possible.

The process of preparing the ground to develogtiiaboratory included an information
audit and the study of the organizational informatmanagement and information culture and
of the researchers’ information needs and inforomageeking. This last topic (researchers’
information needs and information seeking) andcttreesponding results are not addressed in
this paper.

2. CONCEPTUAL FRAMEWORK

Scientific work is based on collaboration. Accoglito Sonnenwald (2007:6455¢tientific
collaboration can be defined as interaction takjpigce within a social context among two or
more scientists that facilitates the sharing of mieg and completion of tasks with respect to
a mutually shared, superordinate gbalScientific collaboration has been historically
associated with the sharing of common facilitieeere physical proximity favours the quality
and frequency of collaboration (Katz, 1994), andeas to rare and expensive instruments is
limited to those who use some unique facilitiesdsteom, 1965; Traweek, 1992).

Collaboratories represent a potential transformatb the idea of laboratory (Finholt &
Olson, 1997; Finholt, 2005; Sonnenwald et al., 2008or scientists and engineers,
collaboratories have the potential to revolutioni#®at they can do, how they do it, and who
participates in what is being done. The capabhiliieovided by collaboratories are expected to
increase the effectiveness of existing resourcegen8sts and engineers become able to
interact as if they were using the same physicehtion, sharing data, high-performance
computing systems and instrumentation independenilycation.

Nevertheless, Finholt (2005) warns that the besefitcollaboratory use may differ upon
the status and experience of collaboratory useard, saggests that collaboratory use will
augment, but not replace, proximity as a tool émtéring scientific collaboration.

Information auditing is a process of discovery, itamng and evaluation of an
organization’s information flows and resourcesiider to implement, maintain or improve the

59



IADIS International Journal on Computer Science brfdrmation Systems

organization’s management of information. In fastprmation auditing can be regarded as a
critically important information management toolnce it provides detailed and accurate
information on the organizational information emviment, and an understanding of the
information management processes, at personal,atipesl, organizational and strategic
levels (Buchanan & Gibb, 1998; Botha & Boon, 2003}imately, the information audit aims
at aligning the organizational information strategth the organizational business strategy.

Information management can be defined e ‘application of management principles to
the acquisition, organization, control, disseminatiand use of information relevant to the
effective operation of organizations of all kihd@Vilson, 1997:187), while the basic
challenge in knowledge management is learning hmwldsign an organization’s strategy,
structure and systems so that the organizationusanwhat it knows to innovate and adapt
(Choo, 1998).

Organizational culture derives from a shared sefbfes, norms and beliefs that shape the
mental framework of the organization members aravihe influence their behaviour. That
mental framework provides the lens to interpret dhganization’s external environment as
well as the understanding of what is the right wageal with whatever challenges are posed
to the organization. Information culture, in tuomnfigures the socially transmitted patterns
of behaviours and values about the significance asel of information in an organization
(Choo et al., 2006:492). Consequently, it is therimation culture that guides organization
members in assigning significance to new informmgtand in deciding how to deal with it.

Wilson (2000:49) defines information behaviour aise”totality of human behaviour in
relation to sources and channels of informatiorjuing both active and passive information
seeking and information useThe ways in which information behaviour has been
conceptualized and studied have changed profounny the last four decades. The most
significant influences have been various strainghef sense-making paradigm as well as
constructivist models of thought. At present, thenamic, personal, and context-bounded
nature of information behaviour seems to be largeknowledged. Our rationale suggests that
the individual information behaviour is influenceay the organizational information
management and information culture.

The concepts we have briefly introduced are coreuoconceptual framework and are
closely intertwined. Information audit is a key dmhation management tool, while
information management is a key element in the igardtion of the information use
environment (Taylor, 1991) of an organization. ®a other hand, information culture embeds
the organizational values concerning the signifieaand use of information, and directly
influences the information behaviour of organizatimembers. We believe that all these
concepts, and the corresponding organization feafumust be taken into account in the
building of a collaboratory.

3. METHODOLOGICAL APPROACH

The case study strategy was adopted becauseaittisytarly amenable to the triangulation of
methods (in this case, document analysis, survay iaterviewing) thus providing rich
ingredients to characterize a specific context. Tasearch site is LNEC (Laboratério
Nacional de Engenharia Civil), a large governmefbDRnstitution founded in 1946. Its main
goals are to carry out innovative R&D in the vasodomains of civil engineering, to
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contribute to the best practices in the field, smgive advice to the government in technical
and scientific matters of civil engineering. Thebbaatory has 650 staff (2007), of which 43%
hold a university degree and 24% are researchalsavPhD or equivalent qualification. It
also has about 80 research trainees with grantsdaddy LNEC.

Our online survey targeted 241 people, includingniggrofessional researchers, but also
research trainees and some technical staff infegréhe research teams. The questionnaire
was designed so as to collect data on the infoomatianagement and information culture of
the organization, on the researchers’ informatieads and information seeking, and on the
information flows taking place. The part of the gii@nnaire addressing the organization’s
information management and culture incorporates ghestionnaire used by Choo et al.
(2006), with minor adaptations, since it was thdugppropriate to replicate this study. The
part of the questionnaire addressing informationvé tried to relate these with the strategic
objectives of the organization, to identify possilbhisalignments between information flows
and strategy.

4. RESULTS

4.1 Profile of the Respondents

The questionnaire used in the online survey had dvstinct and independent parts, one
addressing the information culture and informatimanagement in the organization, and
another addressing the organizations’ strategiovines and information flows. The first
obtained seventy nine responses, while the secohitved ninety two, corresponding to
32,8% and 38,2% of the total population, respebtivelowever, only the first part had a
group of questions that allowed us to trace thpardents’ profile. The great majority of the
respondents is between 36 and 55 years old (73a4%)s male (63,3%). Most of them (53%)
are PhD or equivalent, mainly in the EngineeringeBees field, with particular incidence in
Civil Engineering. Sixty-seven percent (67%) areofpssional researchers, while the
remaining are research trainees and technician&nBesix percent of the respondents work
in the organization for more than ten years. Weaioled responses from all the departments
and from two of the three technical-scientific cest

4.2 Information Audit

4.2.1 Alignment with Strategic Objectives

The information audit was designed as a three-apgpoach addressing the institutional level,
the department level, and the individual level. the institutional level, we interviewed
members of the directive board in order to ideritify main organizational processes and their
alignment with the organization strategic objectivAt the departmental level, we arranged
for a group meeting with the heads of each orgéioizal unit to discuss, check and validate a
model of “how the organization is viewed from thetside”, which was prepared in advance
based upon the results gathered from the first, stegether with information publicly
available about the organization. We also buildoeganizational “vocabulary” that includes
the common types of information shared and themew to use in the individual level
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guestionnaire. The survey was then developed orotdpe results from these two previous
steps. At the individual level, we used the suriegnquire researchers, research trainees and
technicians integrating the research teams, tdifge@nternal and external information flows,
information sources and systems in use, perceiwstis) and the alignment of tasks with
those systems and flows, using the types of infibnanames gathered in the previous levels.

One of the goals of the information audit was talgse the correlation between the
strategic activities and the actual work effortle organization. We identified five strategic
activities that were defined by the Laboratory’gamization norms. These were: programmed
research, studies, promotion of construction quatiissemination of scientific knowledge,
and cooperation with other entities. The surveyu@eg how much effort was dedicated to
each of these strategic activities in order to sss$lee alignment between the effective work
done by researchers and the organization missidmmbjectives.

We had ninety-two answers, and table 1 bellow adlowto draw several conclusions. Not
all the strategic activities have the same weigherms of work done in the organization. For
example, more than half of researchers do not foauthe promotion of construction quality,
and from those who do, their efforts are limited®@%. This was confirmed by an analysis of
the structure of internal information flows, whese saw a functional concentration of this
activity in one specific department. This was a ftamation that information flows, and
organizational structure are very much correlat#d. can see that dissemination of scientific
knowledge is a strategic activity done by more tfi@f6 of researchers, although their effort
is also not greater than 20%. We can also sedlthdtvo main strategic activities in terms of
effort are programmed research, and studies, eirtdistribution differs. Forty percent (40%)
of the researchers do not dedicate more than 30¥eoftime to programmed research, but in
the case of studies, the distribution is much nmepeead out, with 10% of the researchers
answering that half of their work is related tcsthirategic activity.

Table 1. Staff dedication to strategic activities

. Promotion of Dissemination of Cooperation
Percentile to Programmed

Studies Construction Scientific with external
choose from  Research . o
Quality Knowledge entities

0% 21.7% 23.9% 54.3% 26.1% 31.5%
10% 8.7% 6.5% 22.8% 40.2% 45.7%
20% 20.7% 13.0% 12.0% 23.9% 9.8%
30% 26.7% 18.5% 6.5% 6.5% 3.3%
40% 9.8% 17.4% 1.1% 1.1% 4.3%
50% 3.3% 10.9% 0.0% 1.1% 2.2%
60% 3.3% 5.4% 2.2% 0.0% 2.2%
70% 4.3% 3.3% 0.0% 1.1% 0.0%
80% 2.2% 0.0% 1.1% 0.0% 1.1%
90% 0.0% 1.1% 0.0% 0.0% 0.0%
100% 0.0% 0.0% 0.0% 0.0% 0.0%

4.2.2 Perceived Systems Characteristics

The same survey also allowed collecting some in&tion on the use of systems and
applications within the Laboratory. Most, if not eésearchers make use of common office
applications together with specialized software kpges for scientific computing, signal

processing, simulation and control, etc. There @B® several special-purpose databases.
Researchers have frequently the need to shareadatag themselves and also to exchange
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data with external entities. These needs exposeralelmitations of those systems as far as
collaboration is concerned. Figure 1 lists the mesiurring problems as reported by the
respondents. About 45% of researchers complain tatheu systems being slow, and this
performance issue seems to be the main problem.ek#wall the other problems being
pointed out are effectively connected with issureg tan negatively affect collaboration — the
inability to export data, the need to support depantal activities, the lack of traceability and
the lack of information structure are some examplesssues that must be addressed and
overcome by a new information infrastructure tomupthe collaboratory.

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Slow responsiveness negatively affectstasks
Unable toexport information to other applications
System isnot appropriate for departmental needs

Lack of security and traceability mechanisms

Too muchinformation and having poor structure
Other

Figure 1. Systems characteristics

4.3 Information Management, I nfor mation Culture and I nfor mation
Use Outcomes

4.3.1 Information and K nowledge M anagement

As mentioned before, our rationale suggests thatitidividual information behaviour is
influenced by the organization information and kiedge management. Our survey
envisaged to identify the perceptions of the redpots concerning key aspects in this area.
Table 2 presents the mean scores of the itemstindimensions (IM and KM) of the variable
“Information and Knowledge Management” (IKM). Theeam scores show that the
respondents tend to agree moderately with the gig&atements about information
management in the organization (in a scale fromsfddngly disagree, to [5] strongly agree),
although they seem to disagree with the statemafdrination about good work practices and
experts is easy to find in my organization”. Geligrapeaking, the respondents agree more
strongly with the items concerning knowledge managya, even though they tend to disagree
with the statement “My organization has formal mbares to collect and share knowledge”.
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Table 2. IM and KM descriptive statistics

n Mean SD
I nformation management 3.15 0.697

My organization has a formal policy or strategy faranaging 79

information.

My organization identifies and obtains informatioom outside sources
; . : " 79  3.49 0.918

(e.g. government agencies, companies, universities)

.In. my organllzatlon information is available and amiged in a way that 79 294 0.979

it is easy to find what | need.

Information about good work practices and expexrtsasy to find in my 79

organization.

_My organization makes use of information technoldgy facilitate 79 348 0.918

information sharing.

My organization has a culture intended to promofermation sharing. 79 3.15 1.001

K nowledge management 3.39 0.764
My work unit encourages experienced workers to comioate their
- 79 3.61 1.103

knowledge to new or less experienced workers.

My organization encourages workers to attend tngintourses and 7

conferences.

My organlgatlon has formal mentoring programs andftprenticeships 79 341 0.994

for beginning researchers.

My work unit has a culture intended to promote ktealge sharing. 79 3.49 1.048

My organization has formal procedures to collect anare knowledge. 79 291 1.028

3.08 0.931

2.78 1.058

9 352 0.890

This means that the research staff of the orgdoizéd moderately satisfied with the way
information is managed in the organization, and@hgly more satisfied with knowledge
management. However, KM seems to be grounded mainlyerson-to-person exchange
processes, such as mentoring and apprenticeslidess on formal organizational processes.
This is consistent with the traditional way of dpithings in the Engineering field, namely the
relation established between senior and juniorgagibnals, and the training and socialisation
of new professionals. The collaboratory may helmtplement more formal procedures.

The high values of the standard deviation for sahéhe items (table 2) led to further
analysis. Additional crossings were made with thecdiptive variables (gender; age; tenure;
time in the institution; career) in order to undersl what aspects might have influenced the
dispersion.

Regarding the statement "Information about goodkwanactices and experts is easy to
find in my organization", some of the dispersionnche explained by tenure. More
specifically, it appears that respondents who haveecent tenure have a largely neutral
positioning. Those between 6 and 10 years’ tenmomgly disagree, while those in tenure for
11 years or more agree the most. Also, respondemis are in the research career
(professional researchers) tend to disagree mdrethis statement than the respondents in the
technical career. It is also noticed that, respatsiap to 45 years old, tend to disagree more
with the statement, while older respondents hav®i positive opinion.

The level of agreement with the statement "My oizmtion has a culture intended to
promote information sharing" seems to be influenibgdige, since as we advance in the age
group, the concurrence is more expressive andnbertainty decreases, although the greater

64



BUILDING A COLLABORATORY IN AN ENGINEERING R&D ORGANIZATION

degree of disagreement is located within the ckatge group. Also the difference in response
according to gender is noteworthy. Women tend sagliee while men tend to agree.

4.3.2 Information Culture

The variable “Information Culture” is characterizieg six dimensions or information values:
integrity, transparency, sharing, proactivenessnédity and control (Marchand et al., 2001).
Table 3 shows the mean scores of responses comgestaitements about information culture
(values and associated behaviours) on a scale[ftpsatrongly disagree to [5] strongly agree.
The scores indicate agreement with all the itemsnbegrity (if reverse-coded, the mean
would be 3,57) and on transparency (with “Managansl supervisors of my work unit
encourage openness” scoring the highest level afeagent: 3,67). The scores also indicate
agreement with most items on sharing (with the ptioa for “I often exchange information
with people outside my organization”, scoring 2,88t with the strongest agreement for “I
often exchange information with the people with whbwork regularly”, scoring 4,22), on
proactiveness (with the exception for “My organi@at encourages workers to seek out
relevant information on changes and trends goinguwside the organization”, scoring 2,89)
and on control. As for (in)formality, informal infimation sources play clearly a subsidiary
role in relation to formal information sources, aiiare much praised by the respondents.

Table 3. Information culture (values and associattaviours) descriptive statistics

n Mean SD
Integrity (reverse-coded) 2.43 0.893

Employees know what to do but not the ultimate gdaheir activity. 79 2.38 1.054
Among .the pfeoplle | V\'/o.rk with regularly, it is commdo distribute 79 278 1.034
information to justify decisions already made.

Among the people | work with regularly, it is nornfar individuals to keep 79
information to themselves.

Among the people | work with regularly, it is norms leverage
information for personal advantage.

2.58 1.205

79 233 1.152

Transparency 3.49 0.887
Managers and supervisors of my work unit encouoggmness. 79 3.67 1.022
The people | work with regularly share information errors or failures

79 3.34 1.085
openly.

The people | work with regularly use information failures or errors to
address problems constructively.

Sharing 3.47 0.752

| often exchange information with the people witham | work regularly. 79  4.22 0.872

| often exchange information with people outsidentf regular work unit
but within my organization.

79  3.46 1.035

79 334 1.108

In my work unit, | am a person that people comeften for information. 79 3.33 0.916
| often exchange information with people outsideanyanization. 79 2.99 1.068
Proactiveness 3.27 0.783

My organization encourages workers to seek outvaaleinformation on

changes and trends going on outside the organizatio 9 289 1.109

65



IADIS International Journal on Computer Science brfdrmation Systems

| use |nfo_rma_t|on to respond to changes and dewsdoys going on outside 79 3.32 0.927
my organization.

| use information to create or enhance my orgaiuiz& systems, services, 79 3.59 0.899
and processes.

(In)formality 2.70 0.769

I trust informal information sources (e.g. colleagy more than | trust 79 299 0.908
formal sources (e.g. memos, reports).
I use informal information sources (e.g. colleajuestensively even 79 253 1.048
though formal sources (e.g. memos, reports) eridtaae credible. ' '
| use informal information sources (e.g. colleaguesverify and improve

. : - 79 3.28 1.061
the quality of formal information sources (e.g. nesnreports).

Control 3.19 0.717
| receive information about the performance of myamization. 79 3.35 1.063
My knowledge of organizational performance influeseny work. 79 3.10 1.139

In my organization, information is essential toargational performance. 79 3.41 0.981
Information in my organization is distributed ofineed to know” basis. 79 291 1.157

Employees know what to do but not the ultimate gdaheir activity. 79 2.25 1.006

These results suggest that this organization’siméion culture is characterized by a high
level of integrity and transparency in the usenédimation, which is consistent with the ethos
of an R&D organization. It is also characterizedftmmality in the use of information, and by
the importance attributed to sharing informatiorgimty internally. These two last features
may be explained by the large dimension and thguenirole played by this government
institute, which is a national authority consultedgovernment bodies on matters such as the
location of the new Lisbon Airport, the feasibilisfudy of the High Speed Railway (Rede
Ferroviaria de Alta Velocidade) in Portugal, or ttevelopment of the massive Alqueva dam.
A closer analysis of the items on proactivenessfoeies the image of a somewhat inward-
looking organization that uses information primarib create or enhance the organization’s
systems, services, and processes, and less tontespahanges and developments going on outside
LNEC.

We also tried to analyze more in-depth the causethe high standard deviation values,
namely in all the statements regarding Integrityll, Sve haven't found any relation between
the descriptive variables and the agreement leivetbe first two statements. However, in
what concerns the item “Among the people | workhwiggularly, it is normal to leverage
information for personal advantage”, age and timethe institution seem to influence
responses. The general level of agreement withstalement appears to increase as we
advance in both groups. We also conclude that tdm 'Among the people | work with
regularly, it is normal for individuals to keep émmation to themselves” appears to be slightly
influenced by age (higher agreement among old@oretents).

When examining the mean responses regarding Treergpa the results are very positive.
Despite the somewhat accentuated standard deviatiail items, the observation of the
distribution of frequencies showed that the respsnare fairly consistent and uniform,
pointing to a clear agreement with this set ofestants. The degree of agreement with the
item “I often exchange information with people adésof my regular work unit but within my
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organization” varies depending on the time in tiitution and on age (variables that are also
related to each other). The disagreement is straatgie lower end, while the respondents in
the highest ranked group tend to strongly agreat T as the years pass, the exchange of
information also tends to increase, which is calyaielated to the creation of ties over time. It
is also noteworthy that the same pattern occutbeénanalysis of responses to the last item.
That means, if in fact there exists some closuriéhéooutside, this is particularly true among
the younger generation. This may be explained lyféltct that many of these are research
trainees who, either do not have the autonomy tabésh external contacts, or did not yet
develop their own socio-professional networks.

About the items concerning Proactivity, only thestfione generates a greater dispersion in
the answers. However, the crossing with the charaetion variables did not provide any
clear explanation, and the same occurred withwloefirst items on (In)formality. Still, it may
be worth noting that, given the statement “I uferimal information sources (e.g. colleagues)
to verify and improve the quality of formal infortien sources (e.g. memos, reports)”, it
appears that all respondents that fully agree enfegsional researchers.

Despite some dispersion, the first item regardilogit®| does not seem to be influenced
by any variable in particular. For the second shetet, the knowledge about the organization's
performance seems to be more important as we advanage. Given the statement
“Information in my organization is distributed on“aeed to know” basis” none of the
variables of characterization helps explain theelmgfeneous distribution of responses.
Finally, faced with the assertion that “employeemw what to do but do not know the
ultimate goal of their activity”, the variable thaetter helps explain the differences in
behaviour is gender. We realized that women aretipedly the only ones who agree and that
the proportion of those who disagree (either milalystrongly) is much higher among men.

4.3.3 Information Use Outcomes

Information use “occurs when the individual selemtsl processes information which leads to
a change in the individual's capacity to make sems® take action” (Choo at al., 2006:495).
Based on Taylor (1991), Choo et al. (2006) gendrdteee categories that consubstantiate the
outcomes of information use: a) task performanpelides the use of information to make
sense of a situation, understand a problem or lbaw to use a tool); b) self-efficacy
(includes the use of information to sustain personalvement, enhance status or reputation,
or personal fulfilment); ¢) social maintenance linkes the use of information to develop
relationships and get connected to others).

Table 4 displays the mean scores of respondentsindicate their agreement with five
items about information use outcomes, on a scala fi1] strongly disagree to [5] strongly
agree. The scores indicate a strong agreement thiththree items concerned with task
performance (with an aggregated mean of 3,65), rg s&ong agreement with the item
concerned with self efficacy (“work benefits theganization” scores 4,01) and an even
stronger agreement with the item concerned witliasogaintenance (“information sharing is
critical...” scores 4,18).
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Table 4. Information use outcomes descriptive ftiat

n Mean SD
I nformation use outcomes 3.83 0.526
| can solve the problems inherent to my work tasks. 79 3.95 0.749
My work tasks demand new, creative ideas and swisti 79 3.97 0.816
My work benefits my organization. 79 4.01 0.670
I have influence over what happens within my womkit.u 79 3.05 0.918
Sharing information is critical to my being abledo my job. 79 4.18 0.874

At this point, it is appropriate to remind thatdnfhation use generates either a change in
the individual's capacity to make sense or to tak&éion. These results suggest that the
research staff of this organization acknowledge th@nge occurs in these two spheres:
changes in their capacity to make sense (“| cavesthle problems inherent to my work tasks”;
“My work tasks demand new, creative ideas and swiat) and changes in their capacity to
act (“I have influence over what happens within mgrk unit”; “Sharing information is
critical to my being able to do my job”).

Given the acceptable values of the standard-dewidti this group, no further analyses
were conducted.

5. THE COLLABORATIVE PLATFORM

The requirements for the collaboratory platfornrmsfeom the results obtained in the previous
tasks of the research project described abovethegeavith the critical analysis of products
available for collaboration and the feed-back fritv@ “hands-on” use of the first versions of
the pilot platform. A set of requirements was ity consolidated, that shaped the
development of the software infrastructure andsdat the collaboratory.

Besides the basic aspects of any integrated coliibe product, such as messages, wikis,
chats, information archiving and general searclmesmore specific features were included in
the context of R&D institutions. A system for thedking of experimental or computing
resources was added, as well as the possibiligrobte control of scientific instruments, as
long as they are controlled by a computer. Somditfas of project management, such as
milestones and related tasks, with delivery datesdeadline warnings are available. But the
platform offers more specific features, some notelthe best of our knowledge. We
implemented a hierarchical tag system, definablgéhgyusers, with an interactive interface,
that opens several possibilities; it can be seem msiltiple “file system like” storage where a
file, for instance, can be “in more than one plaadso, it allows for the classification with
different hierarchical levels and orthogonal viewf the objects stored in the platform.
Another possible use of this mechanism is the d&fimof attributes of the objects handled in
the platform, along the lines of a “dynamic dat&sshema” without the restructuring of any
underlying database. It should be noted that taeahthical tags system is applicable not only
to files but also to messages, chats, etc.
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COLABORATORID | View Fils
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Figure 2. CoLab platform: file archive screen captu

Another feature that the platform implements, is transparent integration between the
users individual PC environment and the platformy Action, be it for instance the creation
or editing of a file is automatically reflected the platform and therefore available to be
shared with other users; this approach corresptindsline of resource sharing based on the
fast synchronization of “replicas” as opposed teatral “master” simultaneously accessed by
different users. Some advantages are obvious:pbssible to carry on working off-line, the
user can use locally, in his/hers computer thetfsa@urite tool” to manipulate a file; some
tools are only available in the home environmerd.(graphic, numerical or CAD tools). The
pilot platform is operational and being tested iied! life” situations. That is allowing us to
better understand the usability and true merihefvarious features, a task that is made easier
as the platform logs all the activity carried oyttbe users for later analysis.

6. CONCLUSIONS

The information audit carried out in this EnginegriR&D organization allowed to identify
systems’ features, as perceived by the respondehish can negatively affect collaboration.
The inability to export data, the need to suppegaitmental activities, the lack of traceability
and the lack of information structure are some etamof issues that should be addressed in
the development of the information infrastructuoestipport the collaboratory. Information
flows do exist, but they were not directly suppdrby software systems, dedicated to the task.
The information audit also contributed with requints to the collaboration software system,
especially that it must be organizationally agrmstecause information flows are very
dependent upon organizational structure, and tdeiment a specific structure in the software,
is to restrict the ability of the organization toanige.

The analysis of the researchers’ perceptions caimgerthe organization’s information
management shows that the research staff is onlderately satisfied with the way
information is managed in the organization. Themnss to be ground for improvement in this
area. In what concerns knowledge management, seareh staff regards very positively the
knowledge management processes based on persensmpexchange, such as mentoring
and apprenticeship, but is less satisfied with fdrarganizational processes of knowledge
collection and sharing. The collaboratory platfcamd tools should help implementing more
formal procedures.
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On the other hand, the analysis of the respondgrgsteption of the organizational
information culture reveals a culture characterizeg a high level of integrity and
transparency in the use of information, which isigistent with the ethos of an R&D
organization. But it also reveals a somewhat inwaoting culture that we attribute to the
unique role played by the organization. The coltabary should provide the means to open
up the organization and its community of reseach®external research communities.

These results helped us to consolidate a set afireegents for the development of a
software infrastructure and tools for the collabona This platform provides, in an integrated
manner, the basic aspects of collaborative softwiaalities for project management and
resource sharing, but also implements more spefgfitures, some novel to the best of our
knowledge, such as a hierarchical tag system, algfinby the users, that can be “seen” in
several ways: multiple storage “file system lik&lassification with different levels and
orthogonal views, ad-hoc definition of attributestihe objects handled in the platform. Also
the platform implements a transparent integratietwben the users “home environment” and
the platform; any action on a file is automaticatflected in the platform and therefore
available to be shared with other users. This a|der instance, to carry on working off-line,
for the user to choose the “best tool” or use tabist are only available in the home
environment. The pilot platform is operational dmeing tested in “real life” collaboration
projects allowing us to better understand the lisabif the various features.
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