CSCW Architectures for Geocollaboration

Stage 1: Figuring out Scope & Purpose, Literature Review 

Since there are no geocollaboration architecture papers to reference, how do we talk about these architectures in a useful way?  There is no one way to write papers on software architectures, nor on GIS application architectures.  There are a lot of CSCW architecture papers however: should those be the model on which this paper is based?

I need some guidance in figuring out an approach…

After reading some literature my initial thought was to try to apply CSCW architecture taxonomy and evaluation techniques to Bridge and Groove with a focus on how to optimize the translation of single-user GIS application design patterns to these systems.   This may be too hard and beyond a proper scope, never mind that it’s an approach that is based on the safety of other papers to back things up with.

One different approach that Lu suggested to this paper would be to take some geocollaboration requirements suggested in Isaac Brewer’s/Alan MacEachren’s geocollaboration papers and analyze whether it is or would be supported within the architectures of Groove and Bridge.  Since Issac and Alan’s papers run the gamut from having very conceptual requirements to specific suggestions for tools, this would have great scope and seems to keep things within the realm of CSCW/HCI, rather than trying to glob together the separate realms of GIS apps and CSCW’s.

Some considerations:

1. This may have to be an “inductive paper” - we probably won’t have access to the architectural layout of Toucan Navigate so need to stick to a higher-level analysis

2. I have never had a software architecture, networking or CSCW course, so this doesn’t have to be a research paper by any means, but can just be like a basic report, a preliminary, elementary, rough overview, mostly for my own enlightenment actually.

3. Lu has a great way of phrasing the issue of approach: “Do you want to focus on the ‘geo’ or on the ‘collaboration’?”  By using Isaac/Alan’s requirements and then trying to talk about architecture strategies, do we run the risk of playing GIS amateurs?   There’s a whole underlying set of geocollaboration semantics that we don’t know well.  Such as the one you raised, why would synchronicity be necessary?  I don’t know GIS apps well enough to answer that well.  Maybe it would be better to stick to graphics and visualization in CSCW’s instead.  

Literature Overview:

Some architecture papers talk about how to encapsulate, categorize, partition or associate objects, modules or layers.  Others compare the key features of related program families.  Others attempt to beef up some chosen function within different architectures and do a benchmark comparison of how easy it was to modify.  And others try to generalize some reusable design patterns.  

Highlights:

A quickie comparison of Groove and Bridge architecture gets into a P2P vs. client-server comparison.

What does it mean for user interactions to be interdependent?  => synchroncity

Dewan outlines CSCW systems and identifies these key characteristics:

1) Layering – more layering means greater awareness and replication

2) Awareness – more flexible sharing, higher-level collaboration, but less reuse, more delay, increases interaction awareness (this is bad)

3) Replication – more divergence an dconcurrency but more layers to manage = inefficient, bottlenecks, errors, etc. He outlines ways to convert the archetypal single-user architecture (Model-View-Widget-Window-Screen) to multi-user replication strategies: centralized, semi-replicated, hybrid, replicated.

4) Concurrency – better performance, fairness, distribution, but reduces reuse, increases programming overhead, needs specialized system, serialization strategies

5) Distribution – increases fault tolerance and reduces communication costs, introduces problems of synchronization and heterogeneity

6) Partitioning – reduces interaction awareness but more programming overhead, less reuse

7) Pseudo-Layer – more reuse and modularity but less performance and duplication

8) External Modules – necessary for session management, centralization, site-specific processing, collaboration and interaction independence, inter-branch independence, but increases complexity of the system and can reduce performance

Some of Dewan’s suggestions:
1) Look at the corresponding single-user application semantics

2) Decompose the structure, what are the collaboration functions performed at each layer

3) Identify concrete tasks and evaluate how well the architecture supports these tasks

4) What are the collaboration functions performed at each layer

5) Consider the development cycle of a CSCW tool or application

So going on Step 3) above here is a quick list of some of Isaac and Alan’s geocollaboration requirements:

Roles of Visualization in Coordinated Activity:

1) Object of collaboration – situation assessment, simulation models, master plan, modeling processes as well as objects

2) Supporting Dialogue – argument visualization, dynamic concept maps, meanings attached to geographic objects, meaning-object feedback loops using maps (such as between different types of specialists)

3) Supporting Shared Work – floor control diagrams, multiple scales

4) Maps as shared objects – new types of maps eg. comparative overlays, maps for sharing as well as storing objects (like in MOOsburg)

5) What are the best display environments best suited for geocollaboration?

6) http://www7.nationalacademies.org/cstb/project_geospatial_vcwhbreak.html

Support for Dialogue – form and flow of control among participants

1) graphic depiction of arguments

2) arguments embedded in graphics

3) graphics as boundary objects

4) graphics to depict user activity (social proxy graphs, participant watchers, gestures )

Support for Coordinated Activity

1) Geographic Context

2) Situation awareness

3) Action – planning, monitoring, linking, how many users?

Metaphors to Reduce Cognitive Load and Increase Usability of Complex Data Sets

1) How to make interaction with CVEs more natural (Prof. Cai)

2) Virtual gestures, cues, roles

Problem Contexts of Geocollaboration

1) Knowledge Construction and Refinement

2) Design, Exploration, Synthesis and Roles

3) Decision-Support: Conflict Resolution vs. Cooperative Goals

4) Training and Education

Other GIS Application Issues…..

Decoupling GIS Data:

Gordillo et al. observe design patterns in GIS applications and point out that in order to make these patterns reusable it’s important to decouple some of the information relationships:

1) Role – how information is used

 [decouple a geographic object from geographic aspects of that object that may need to be seperated out and used independently]

2) Reference System – how values are explained and related to locations

[decouple locations from the reference systems used]

3) Appearance – how data is represented 

[decouple representation from graphic display geometry so that multiple views can be specified]

Geoprocessing Workflow Analysis

Weske et al. argue for the importance of workflow tools in GIS applications.  GIS is very processing heavy and incorporate a wide range of disparate devices and information in the process that require complicated integration techniques such as a workflow engine.  

Examples of steps: 1) selecting phenomena 2) building models 3) gathering data 4) performing analysis 5) evaluating map quality 6) calibrating the model.  
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