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Abstract. The fast changes in the enterprise environment and the economical globalization phenomena inducted
production process flexibilization which has made possible the emerging of Computer Supported Collaborative Work.
The difusion of new information and communication technology also computing tools development are responsible for
this paradygm changing. Regarding to this context, it has been studied the eTeamwork developed at the CEFET/RJ.
The experiment was simulate the evaluation and certification of red ceramic blocks, using collaborative techniques by
groups, involving a building constructor and a red ceramics company both of them located in Natal, Rio Grande do
Norte Sate and an appraiser located in Rio de Janeiro. For the comunication at a distance between groups, the
synchronous and asynchronous tools through the Internet had been used, and a computational tool developed in
CEFET/RJ.
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1. INTRODUCTION

We live on a time of dynamic changes on politasonomics, technologic, social and personal vaklds. As the
speed and complexity of the information grows, phenomena interdependence and the development efcaromy
system that overcomes regional barriers, togethitr avhigh technological development that leadsdoy complex
enterprise organizations to satisfy consumer demaad be considered as aspects of this new emednthe speed of
information transmission overcomes the former atbeta(Trope, 1999).

The constant seek for flexibility is crucial on theganizations as they cannot stand anymore oadititmal and
inflexible structure giving the reality of our daykhe new organizational model consists of smallkgmups that does
not necessarily share the same physical spaceaanbdecmodified very quickly according to the enmir@ntal needs.
The agility to create or demobilize these groupsvad the use of the best human resources, mordleafmaggregate
value on certain tasks no matter where they awéaoc

On this technology and globalization context a nesmm concept arises: the virtual team. These teaenBecoming
very popular - because of the increasing need tockganswers and information. They play an impdrtare on
corporations as it becomes easier to deal withptiessure for lower product prices and tight scheslalong with
organizational merges and acquisitions.

Virtual work dramatically changes teamwork habitgtual teams transmit and receive information kedw their
members broadly using Information Technology (I3 Weell as communication resources.

Those teams feel the experience of not being palgiclose to each other although their tasks riedat done. In
this way it's possible that the group members neneet each other in person (Pithon, 2004). Themroambers are
typically composed of people with different fouridas that interact in cooperative manner exchangifgrmation
and sharing experiences to reach a certain goata®dsoe Zorzo, 2000). Some prerequisites to workumh type of
corporate environment, called Computer SupportetiaBarative Work (CSCW), include the ability to Eiorate,
negotiate and to do proper communication and theeet of the individual differences.



This article introduces one experience supportedCIBCW techniques involving a customer on the qualit
certification process of red ceramic industry bckhe experiment consisted of simulating the eatada of those
blocks using CSCW and two groups apart from eakrot building company and a red ceramic indu$togh located
at Natal city on Rio Grande do Norte state) ané\aluator located at Rio de Janeiro city on thiesi&Rio de Janeiro.
To enable the communication and data transfer kmtwikose groups, asynchronous and synchronouséntarols
have been used along with an application develepe2EFET-RJ. At the end of the inspection, thevearfe issued a
report that indicates which red ceramic batchegjaadities accepted or rejected.

2. eTEAMWORK MODEL

This model is based on Concurrent Engineering (@&jn work. To reach the proposal of CE is fundaaighat
we have a multidisciplinary team with people ofaléas and specialties involved in the projectyfédl). This team
should work synchronously and needs to take inwwcall the details, so that the work accomplisimeglach discipline
area is compatible with the others and that eaehfeeds the other with correct information at tightrtime. This is the
main dimension that obtained won in CE. As the €&rts work simultaneously, it is not possible tocpss more than
a single product at the same time. On the othed,htie change for new products implicates recomditjon of the
team’s structure and, possibly, it will also affébls to support CE. However, the traditional gmtise organization
functionality is affected and a new organizatiopadject will be made necessary, based on the arghonal team'’s
project, guided for act in special tasks. It is ocoom find thoroughly totally in the literature on Clavorable
positioning. Nevertheless, inside that they arepusitioned favorable, group points some fail ¢rdeast, omission of
certain relevant aspects for his implementatiorchsas, the organizational model for CE is not veslapted for
development products returned for the small andimnecenterprise. Therefore, if the CE teams are rirga rigidly,
haven't possibility of a team member to be quickiylaced by another human resource. That impoigibdrts a loss
of flexibility and efficiency in the CE teams' orgaation and as consequence his acting (Pithorg)200
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Figure 1. Model of Concurrent Engineering Teams

The main characteristic of the new model is theiitisn of the broker between the manager and thabrees of the
CE group (Figure 2). This model is composed by rttanager, the broker, and the members of the gneiip,the
following characteristics:

» Manager — responsible for all the macro level andtie strategy of action of the enterprise. Thaager
has a global supervision, delegating minor andiléetaesponsibilities to the broker;

» Broker — element chosen by the management to eaier necessary resources to the execution of the
tasks, making the integration of the selected mes® reconfiguring dynamically the resources ef @k.
It is the element between the management and thebers of the group;

 Members of the group — components that form thekwyooups. They are the one who execute the tasks.

This proposal contemplates the temporarily or peena reconfiguration of a group member by anothag, o
making it possible to be a fast one and withous lokflexibility and efficiency in case of a breakthe continuity of
the tasks in off-line mode, e.g., if it is necegsty have an interruption between two distinct sasRespite the
interruption of the task, the reconfiguration oeasr more members of the team is given immediatéhge there is a
previous database of potential substitutes (regsuncarket). In words of implementation, the reseusca physical
support to the realization or execution of a t&sk; machine tool, computer equipment, human opeegatd software.
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Figure 2: eTeamwork Model for Concurrent Enginegri

This replacement will be conducted by the brokériclv is a vital element to the functioning of thgle CE work
groups. To make group management possible, themmafiion of what's happening is necessary in the thaybroker
can take adequate decisions about the proceedinge taken to favor the cooperation. This inforomatis favored
through the elements of perception that capture esndense the information collected about the gpgnt's
interaction.

In this context, the study of awareness and it'shmeisms of support are essential to support adelgtae work
group. The awareness inside an environment involmasy cognitive aspects related to the human wbilin the
interaction between people in an inside corporatérenment, a face-to-face contact is natural ay tire being able to
view, to hear and to get in touch in person witbheather. The situation get less easy when yototiive support to
the awareness in the virtual environment as desgrih the context of this work. In these environteghe information
tends to be less visible and perceptible as ikitera face-to-face meeting. This way, awareness important factor to
the broker, since it allows him to know the progres$ the work of other members of the group, asef@mple, what
was done, how it was done, what still have to beegavhat are the preliminary results, etc. The aness information
is necessary, mainly, during the dynamic phaseofdination, to send change of plans and help tkeraanew shared
agreement. They help to measure the quality ofvtik about the objectives and progresses of thepyemd to avoid
the unnecessary duplication of efforts.

The main characteristic of the agile teams of CEe® from the fact that there is no need for thente@mbers to
be together in one physical place (face-to-facéhee needs them to work at the same time. This newy of team
working allows a better flexibility to each membadrthe team, thus providing a better freedom in éRecution of
tasks, generating satisfaction and self well beimdyicting a raise in the productivity.

The proposed model uses new information technadoidfiat are developed aiming for a CSCW (Hawryszkaayw
1997), where physical distances do not represemtbatacle. This scene allows a dynamic and glotialagion from
different members of the group inside a simultasdask.

The CSCW systems (Ellis et al., 1991) give supporpeople interact cooperatively and then make iplesshe
raise of potential of the work groups involved hetcommon tasks. The cooperative work involvesct@nge of
information differed by the participants of the gpoand this change can happen between individoalsetween an
individual and the group, and otherwise, beingdtmunication between them the key point to thepecoation.

This way, the possibility and the easy way of stiaiand the change of information is fundamentalttiersuccess
of a groupware application. In this environmengupware is the system of software that supportmakes possible
the collaborative work, using the computer. Theugieare systems use the computer to support groliptedged
people in a shared environment. The communicatetwéden the members of the group can be organizedhampen
with the participants located in the same or dedéint places. As we mentioned on the previousgsapds, when the
group is in the same place the communication hapfsae-to-face or through support meeting systéhts (the speak
is an example of face-to-face communication). Whigs members of the group are not geographicallgegldhe
communication can be in two ways: the first, themhers of the group will act collaboratively, chandeas, but not at
the same time. This type of communication is calileginchronous and its main tool is the e-mail;hie $econd, the
members of the group change information simultaslgothrough the network. This type of communicatisrcalled
synchronous and its main tools are the video dradsthe online chats.



3. RED CERAMICS BACKGROUND

The studies made by CEFET-RJ concerning the cersecior began on 1999 and they generate sevetitditiomal
and pedagogic benefits (Souza, 2002). Besides attiities, we can highlight the CEFET-RJ engingggraduation
and master’'s degree student’s missions that pradooesistent results on the research field at abeid process and
technology of the ceramic products along the mastiEgree thesis presented on this area.

A good example on how this kind of research camp ltké national industry was the development ofvemfe,
named Ceramic, to control costs on the ceramicsinguThis software is easy to operate and it ig/ \reelpful to
enterprise management for the ceramic sector. Amogbftware developed at CEFET/RJ was named Pl&cKbl
Inspection Program) that certifies the quality efamic blocks (bricks, tiles, etc.) used by buiidimompanies. This
was the software used on the experiments betwe&tTIRI, CEFET/RN and the ceramic companies of Rien@e
do Norte. This software contributes to improve guahdexes and productivity on the ceramic sector.

The certification of ceramic blocks batches usedheybuilding companies is crucial to achieve ségand quality
on the constructions. The PIB software is basedhermeed to standardize the dimensions as descoibede NBR
15270:1,2 e 3 rules.

PIB consists of the following modules: Visual Inspen Module, Dimensional Inspection Module, Extdridvalls
and Diversion related to Straight Edge InspectioodiMe. To do our experiment, only the Dimensionalddle was
used to inspect ceramic sealed blocks sized 9cmx®@om. The report generated by PIB rejects an batgbieces
when the sample has an amount of non-compliankblon a rate greater than 5 on 12, otherwise, atghbs accepted.

A deep analysis is not needed to confirm that #teaeramic sector is not been properly updatedtaheurecent
industry and market changes. A possible explandtiathe lack of investments on technology develapnweould be
the low prices of each produced piece — a dirextlt®f the low market demand for quality products.

4. THE EXPERIMENT AT A GLANCE

The experiment was made from September to DeceB@lfi§, as this was the period of time for the Mastirgree
class that makes this experiment come true. Toudb gask, two groups have been created: group YXisisting of
students of the Masters degree course on TechndtogZEFET/RJ and group “B” formed with studenterfr the
Building Construction Technology course for CEFEN/R

Group A had the main goal to use PIB software,flyridescribed previously, to validate the certifioa of a
ceramic block batch used at civil construction. Taeple for each batch was chosen by group B anplayers of the
ceramic sector of Rio Grande do Norte State.

Group B also did the input of the data collectedPt software and then generated the certificatggort. Group A
was responsible to validate this report, doingghme data input and report generation on PIB sodtwa the way to
compare these results with the ones obtained bypgE Thus, both results need to match each othdrsa the
experiment could be considered successful.

Transporting the model described above to the éxgeet (Figure 1), we can consider that both insths
CEFET/RJ and CEFET/RN took the role of Managerstardeachers of both classes assumed the rdlokdrs (so,
the teacher for the CEFET/RJ class washttoer for group “A” and the teacher for the CEFET/RNkdbe same role
for group B). The students for CEFET/RJ and CEFHEINRre, respectively, the members of groups A andh# live
visits to do the data collection activities werefpemed by group B.

During the experiment, several tools were usedahdf those offered for free on the Internet. Téésols were
chosen according the infrastructure of the labsati institutions and also because the operatidhesfe tools was easy
and well-known by the group members. The followiogls were used:

* Discussion lists

Yahoogroups was the discussion list selected fog éixperiment due to easy access and operationgeeat
reliability. The list named TCI_06_itp://br.groups.yahoo.com/group/TCI_06 Was created and, between October
and December several messages were generated st thembers, as shown on Table 1.

Table 1. Number of messages generated by the discusst

Month Number of messages
October/2006 5
November/2006 19
December/2006 18

The greatest number of messages was during NovesnideDecember since the data collection on thd &el the
data validation using PIB software occurred at timag.
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* Instant Messaging Tools
MSN Messenger and Skype were the tools used tovadkchange of online messages between group members
anytime, anywhere.

* MSN Messenger
MSN Messenger is an instant messaging applitativere the participants can see who is connectédhen
interact with their peer or peers simultaneouslytyping or doing audio and video conversationsal$b permits to
send files between users. During the experimeatirtteractions between the groups A and B took ab60 minutes.

» Skype
It is a P2P (peer-to-peer) application thatva#ioa superior voice conversation compared to MSNe T
interactions between the participants of both gsagached 135 minutes.

During the whole experiment, some difficulties wetiserved, most of them related to IT infrastrtetdThe issues
on the IT infrastructure can be related to softwapdate problems, hardware limitations on some imash limited
bandwidth of the networks used and connectionriesluln general, these small difficulties lead dme delays on the
experiment schedule.

Another issue was related to communication problantsto the behavior of some group members. Theddgms
are mainly due to some language misuses — spolk@nvatien — that happened sometimes. Also, the tome was
different between Rio de Janeiro and Natal by omér,hwhich was not a big challenge but it's a paifhaittention in
order to avoid delayed meetings and other misutalesgs.

5. OBTAINED RESULTS AND CONCLUSIONS

Unlike all the difficulties reported during the daransmission and reception task between the teopg, we can
consider that theTeamwork model implementation succeeded since #pergnent result was satisfied and the
scheduled tasks were fully performed. All the dess validated and final reports (Figure 3) havenlgenerated by the
PIB software.

Result of Blocking Block Inspection - 9x19x19
Quantity of Concordant Item
Product Name Lot Sample Qtde Lot WidthPiece  HeightPiece lodk 1/2 Block 12 Sample 22 Sample Total Item
Inspection Data
4/12/2006
Blocking Block 2 9 10 9 19,1 19 0 1
9x19x19
Blocking Block 2 8 10 9 19 19 0 1
9x19x19
Blocking Block 2 7 10 8,9 18,9 19 0 1
9x19x19
Blocking Block 2 6 10 9 19 19,1 0 1
9x19x19
Blocking Block 2 5 10 9 19 19,1 0 1
9x19x19
Blocking Block 2 4 10 9 19,1 18,9 0 1
9x19x19
Blocking Block 2 3 10 8,9 19 18,9 0 1
9x19x19
Blocking Block 2 2 10 9 19 19 0 1
9x19x19
Blockink Block 2 1 10 9,1 19 19 0 1
9x19x19
Average 89 19 19 0
Result
Concordant Item 9
Not Concordant Iltem 4
Accepted Lot

Figure 3. Final report of sealed blocks certifioatsized 19x19x9



About the collaborative work process used to cettie ceramic blocks, Table 2 shows all the actipeiormed
during the experiment that used the eTeamwork model

Table 2. Actions performed on ceramic block cerdifion

Actions Number of Minutes
Live visits on the companies to acquire datd 225
Interactions by MSN 160
Interactions by Skype 135
Interactions by Yahoogroups 420
PIB software learning time 120
Total 1060

The time spent on the experiment was about 17,8sh@®60 minutes). This time could even be optichifehe
communication and infrastructure problems relatedva did not happen. At the end a cost inventorg wat
performed since the IT infrastructure used beldiogboth institutions and also the costs neededetéopm the live
visits were not took into account. Anyway it is y#&s notice the costs savings brought by the collative work in the
way that it avoided the need for several othersclilgt transportation, food and lodging of the gramembers.

In effect, collaborative work brings the possilyilitf a great agile, costs savings and increaseduptivity when
compared to traditional working process, since ittimizes the needs for transportation and allowsdntact and to
work with human resources of different areas ofildledge located on several different geographicoregi
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