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�
INTRODUCTION





A number of properties have been developed in the literature to structure and reason about the design, the implementation and the evaluation of interactive systems [4, 6]. Observability is one of those: property that the presentation of the system contains sufficient information to allow the user to be aware of the functional state of the system [7] In single-user systems, 


∑	information to be made observable is primarily concerned with the domain objects specified in the task model,


∑	task relevant information is shared between two actors only: the system and the user.


In CSCW systems, awareness is still about the observability of relevant information but the social essence of multi-user systems expands both the domain of relevance and the number of actors involved in the shared space.  This extended notion of observability has direct implications on both privacy and disruption: too much observability may threaten your own privacy while being disruptive for others. 





In the next section we propose a coarse-grain dimension space to reason about observability and privacy. Although disruption, which covers the notions of interruption, intrusion and viscosity, is closely related to observability, we will not discuss it further in this position paper.





A COARSE-GRAIN DIMENSION SPACE





We propose to reason along the following orthogonal dimensions: 


∑	the nature of joint activities, 


∑	the nature of entities that should be made observable: these entities depend on the current type of activity, 


∑	sharing and privacy: some activities are private, others are not. Similarly, some entities are shared while others are not,


∑	the media used to render observable entities and activities.


For each of these axes, we consider two driving attributes: granularity and dynamicity.


∑	granularity: “ how big ” is an activity, an entity, a shared space ? This attribute models the level of details or refinement targeted for a particular analysis,


∑	dynamicity: how to model the variability over time with regard to the nature of joint activities, the nature of the relevant entities, the variation of the level of privacy as well as switching between media? What are the relevant attributes for expressing variability along our four dimension space ?


Although this dimension space is coarse, we claim it provides a sound starting point for partitioning the problem space and for reasoning about awareness in CSCW systems.





The nature of joint activities: the Clover Model


As shown in Figure 1a), a groupware system covers three specific activitities: production, coordination and communication [1].


∑	The production space denotes the set of domain objects that model the multi-user elaboration of common artefacts such as documents, or that motivate a common undertaking such as flying an airplane between two places. Typically, shared editors support the production space.


∑	The coordination space covers activities dependencies including temporal relationships between the multi-user activities. Workflow systems are primilarly concerned with coordination.


∑	The communication space supports person-to-person communication. Email and mediaspaces are examples of systems designed for supporting computer-mediated communication either asynchronously or synchronously.
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Figure 1: a) Groupware as a “functional clover” and b) its slinky property over time.





Our notions of production and coordination spaces correspond to Ellis’ ontological and coordination models while our communication space complements Ellis’ view of the functional decomposition of groupware [5]. Contrary to Ellis’s model, user interface issues do not constitute a third functional aspect of groupware. Instead, it is orthogonal to all functional aspects of groupware. As for any domain specific function, the  services provided by each of the three functional spaces must be accessible and observable through an appropriate user interface.





The nature of entities


The entities that should be made observable in a joint activity can be grouped along three classes: 


∑	the task objects used or referenced in the activity (e.g., a physical white board in a teleconferencing system, an electronic document for collaborative editing), 


∑	the participants involved in the activity (e.g., individuals such as you and me, social groups based on roles such as the students and the professor, less formal groups such as a set of researchers linked by a common interest),


∑	the environment in which participants and task objects are located (e.g., my office or my home, a conference hall, a virtual space or place). 


We consider that, for each of the generic class of activities (production, coordination, communication), the three classes of entities (objects, participants, environment) should be considered explicitely.





Sharing and privacy


In groupware, observability may be in conflict with the protection of the private space. Our concept of published observability allows designers to reason about this antagonism [3]. A personal state variable relevant to a group activity is made observable only if its owner has authorized its publication. The authorization for publication may be static (i.e., decided at the design stage) or dynamic (i.e., may be changed at run time). 
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Figure 2. Published and filtered observability. Arrows denote publication filters. In this illustration, personal state variable P is published as two representatives R and R’ for two different groups of users. In turn, R and R’ are rendered depending on the final observer in each group. 


The duality “authorization-interdiction” of publishing a state variable is convenient for the binary thinking computers but it does not convey the subtlety of human social relations. We introduce the concept of publication filter to support this requirement. A filter is both a mapping and a transformation function. As shown in Figure 2, a publishable variable P is linked to at least one representative variable R. In turn, R is rendered by at least one presentation object that makes R perceivable to remote observers. Dependencies between P and R and between the representatives and the presentation objects are maintained by publication filters. The type of filter depends on P, on the role of the owner, on social relationships, etc. The identity function is one such basic filter. 





We have used an eigen space coding mechanism as an innovative filter for private video data [3]. The “eigen coding” technique functions as follow:


• a set of images representing the user is captured to create a face set (Figure 3),
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Figure 3 : a set of images defining the “authorised image space”


• Principal Component Analysis is applied to this set to create a face space,


• live images (figure 4a) are filtered by projecting them in the face space. The resulting set of coefficients is used to reconstruct the filtered image (figure 4b).
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Figure 4: a live image (a) and its filtered reconstruction (b)


The interesting feature of this coding technique is that images that are not in the initial set are reconstructed “as well as possible” using ones of them in the set. The example shown in Figure 4 shows that the filtered image hides an arm gesture, but head orientation is correctly rendered. In the same way, any person appearing in the background, the user picking his nose, or even the user being naked would not be published to distant observers. The user could even use a John Wayne eigen space to reconstruct his live images on the fly. (We have played this trick using another student’s eigen space to reconstruct another’s live faces.)





Media used for rendering


As demonstrated in earlier work by Ed. Clark and Card et al. [2], each media conveys specific properties. In particular, media vary in the way they provide evidence of one’s own action, in the way they support translocality (i.e., a sense of connection between distant users), or the time needed for establishing commoun grounding. A theory of media should be refined in order to provide designers with a sound reasoning space for mapping observable information to media support.





CONCLUSION


We consider that awareness is an enriched version of the notion of observability. Contrary to single-user systems, privacy in multi-user systems is the unavoidable counterpart of observability. We propose the generic notion of published observability augmented with that of filter to cope with this problem. 





In addition to the four dimensions we have proposed above, we should not ignore previous properties developed for single-user systems. In particular, the notion of task migration is still relevant. For example, who is in charge of privacy control (the system, the owner of the private data, the group, a particular user? How the responsability for this task vary over time?). These questions need to be further discussed at the workshop. 
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