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Overview

The purpose of this paper is to provide a basis for discussion about relevant technologies to be employed to support communication and dissemination within the CNA project (as opposed to groups that form the objects of its study and participation). It is hoped that some of the issues that arise through this process will help to inform the process of using ICT to support community groups. In a sense, the project itself can act as a testbed for the technologies that might be used to support communities.

This paper explores who is involved, what they might wish to achieve and how they might achieve it. None of the suggestions are definitive and all are subject to discussion and modification through the course of the project.

Who – stakeholders
The following are the main stakeholders for this element of the project:

· The executive

· The advisory panel

· Interested parties (e.g. those who attend conferences, subscribe to mailing list)

· PACCIT
We are explicitly not looking at the community groups themselves, although there are very likely to be synergies, crossovers, blurred boundaries and sharing of ideas and resources with them. 
What - the tasks that might be supported (this is an extensible/modifiable list)
· Content sharing (downloadable/web-based)

· Project diary

· Shared discoveries (sites, books etc)

· Media sharing (streaming, such as movies, sounds etc)
· Documents (project)

· Reviewing/evaluating
· Reporting (internal/external)
· Planning/process management
· Designing/constructing
· Meeting (real-time, minuting, asynchronous)
· Scheduling

· Organising
· Decision making
· Collating
· Version control (multi-user)
· Brainstorming
· Arguing (and resolving arguments)
· Accounting (financial)

· Tracking people (address book/mail lists/mail groups etc as well as getting hold of people/knowing where to find them)
· Bonding (drinking coffee and hot chocolate, shared experience etc)

· Researching/discovering

· Locating (places, people etc)
How – the technologies that might be used
Open vs closed systems

Broadly we might look at open or closed systems. This is not the same as open-source vs proprietary. The issues mainly relate to interoperability, ease of migration/export/import and ongoing maintenance/customisation, though cost is of course an issue. Very few systems are purely one or the other. Most commercial offerings have some import/export capability, most open systems have some limitations on interoperability etc.  
My recommendation is to avoid closed, proprietary systems and commercial offerings if possible, on the grounds that we would then be at the mercy of the companies providing the software/services as well as limiting potential due to costs. 
On the other hand, if we are too much in control of the systems, there are issues of ongoing sustainability. For this reason it would be sensible to make use of popular open-source tools that are well supported by a large community of users. Any modifications we may make should be released to that community, so that even in the event of our interests/funding finishing, the tools will remain supported.
To make this possible, we will need to run our own server. Few (if any) publicly available systems provide the flexibility, guaranteed sustainability and control needed for this project and none provide all the features we may wish to use.
General process

Some of these technologies are already set up, straightforward, unequivocal (e.g. Word Processor, paper, email). Others present harder choices. I propose that a variety of systems are set up for use of the interested parties and that a participative process of evaluation and needs analysis is used to achieve consensus about appropriate technologies to use. Achieving a useful balance of freedom and constraint for this will be a non-trivial process and should reveal some useful research outcomes that may be fed into the general CNA process.
Mainstream technologies
· Face to face meetings
This is easy – no issues here apart from finding a time and a place for everyone to meet. These are of course big issues! Also problems with permanence and historical records, not to mention issues of pacing, power and control.
· Phone/SMS
Another simple technology, albeit with issues of cost. Some similar technologies such as Skype or Babble (which both interoperate with the phone system) may provide a low cost/free alternative. Babble is particularly cost-effective, providing free calls to the UK, USA, Canada, Australia and others.
· Paper
Expensive, unreliable, hard to share, available. Easy to read, very portable, needs no further technologies to use it. Some interesting possibilities for combining paper with electronic systems, such as Semacode (bar codes readable through mobile phones with cameras).
· Listserv
Good for one to many communication, OK for many-to-many. Already set up and available through the JISC server. May consider more private list for intra-project communication.
· Web server
Simple to use, ubiquitous, available. Some issues with collaboration soluble via solutions such as WebDAV and proprietary systems like DreamWeaver. Should be considered in combination with a file upload facility such as WebDAV, perhaps with SSL for security. Alternatively may use SSH/SFTP for secure uploads (no collaboration features).
· Mail
Ubiquitous, available. Hard to manage but very open ended. Some potential for creating applications to formalise some aspects of it (starting with simple listservs). Also need to consider mail integration with other tools.

· Schedule
Various calendars available from the sophistication of Outlook to basic web-based calendars. The most sensible options sit between the two, providing web sharing capability as well as open standards that allow them to be incorporated into various calendaring systems. A suitable option might be Webcalendar, which is a web based system that incorporates open standards (ical) with authentication/authorisation and the ability to layer different calendars, so providing both personal and group views of data. It can also be imported/exported into systems that support ical, including the Mac, Outlook and Mozilla Calendar, as well as various PDA and phone-based calendars.
· Wiki
Highly flexible, potentially good version control. Limited presentation capability. Could theoretically cater for almost any need including scheduling, asynchronous meeting, discussion, collaboration, argumentation etc. Some systems (see below) already provide support for some or more of these features, though few if any are ideally suited to the needs identified above. If using a conventional Wiki, would need very clear shared understanding of the working process for this to work well, and is not an optimal technology for many aspects of the project (e.g. anything involving structured data, calculation, formal processes etc). Already set up via PHPWiki, though this is a bog standard implementation with few features and little extensibility. A student is currently working on providing other features such as rich media, access control and simpler editing.
· CMS/portal
Designed to simplify sharing of content as well as (typically) providing other features like voting, forums, mailing lists and so on. Problems with interoperability, limits of individual components, tendency to impose specific modes of interaction that might limit potential effectiveness and flexibility. Many potential implementations available, including those that have Wikis, blogs, mailing lists and more. Good systems include PHPNuke, PostNuke, Ovidentia, ez-Publish etc. 
· Blog
Usually integrated with RSS (Really Simple Syndication) which means it is easily published via a “push” mechanism – the news comes to you rather than vice versa. A neat way to manage a project diary with little effort, good for commentaries related to this. Several solutions we can use such as Nucleus (sophisticated) and Gblog (very easy to set up, has shared calendar option)
· IM
Instant messenging is a convenient way to share information, files, voice, video etc in real time, but is not good for lengthy communication and its main benefit is probably in providing awareness of the presence of others. Available (MSN or Yahoo, for example). Might consider setting up our own IM server using an open standard (Jabber).
· Forum
Forums are very useful for discussing issues over a period of time, independent of time and place, but are generally a “pull” technology (though email notifications are an option for some) and they are inherently poor vehicles for achieving consensus.

· Streaming server (real-time?)
Useful for broadcasting live events and recordings of historic events. University-run server available.
· Project management software
Essential (?) for running the project itself. Although Project servers exist for software such as MS Project, they are proprietary and susceptible to exclusion by firewalls. MS Project available to project group (all stakeholders?).  
· Mindmapping software
Very useful for sharing conceptualisations, brainstorming, organising ideas, presenting information. Standalone versions only allow publication. Some systems are networked and inherently more community-oriented, but tend to be less feature rich and are harder to use.
· Word processor
The workhorse of publication. Available.
· Spreadsheet
Flexible presentation of tabular data, including (potentially) project planning, project results, graphs etc. Examples of “deferred” systems design: what they do is decided by the users. Limited collaboration facilities. Available
· Version control
Various software available for the software development process that may also be adapted to documentation (also a feature of Wiki-based development), notably CVS.
Out there/multimodal technologies (examples, a growing list)
All of the functionality of the following technologies may to some extent be found embedded in other more mainstream technologies in one form or another. What makes them interesting is either the ways in which the technologies are combined, the approaches they imply or distinctive features of the implementations themselves. Most listed options are installable software, though some exist only as a service via the Web. 

· TikiWiki 
This Wiki technology is also a full-blown content management system which incorporates almost every communication technology currently available, though not always in a well-formed or consistent form. However, it is the nearest thing to a state of the art large and integrated communication system that is currently available. It is possible to migrate the current PHPWiki to this platform, so might provide continuity with the output of the conference.
· MediaWiki
MediaWiki is a well evolved variation based on conventional Wiki technologies and is the technology that underlies Wikipedia and many other systems. It includes discussion forums attached to every page, email notification and the ability to use rich media. Much attention has been given to the process of collaboration, so that pages are merely a part of a larger conversation between contributors. It contains a number of useful features for tracing changes and group scheduling. It may be interesting to consider combining this with something like D3E (see below) and other systems.
· Plone
Based on the popular Zope application server, Plone is a CMS that is highly modular and easily customisable. It looks very good, elegant, professional and is highly usable. Among its modules are Wikis and Blogs. Lots of potential as a simple to use and flexible development platform.
· Imagination cubed (service)
Imagination cubed is a neat networked whiteboard that allows multiple users to draw concurrently. Most whiteboards use their own protocols and/or limit the number of potential simultaneous contributors, but this has no such limits. Possible solution to the large number of explanatory pictures this project seems to generate
· Media board
Media board allows MMS messages to be added to a website. Interesting potential for working in the field, encouraging others to participate etc.
·  D3E
D3E is a collaborative discussion board which is highly document-centric and which includes CSCA (Computer-Supported Collaborative Argumentation) features to help discussions and the process of reaching conclusions. Email alerts and other useful forum tools. Document-centricity is a powerful means of centring conversation, and the CSCA tools make it a natural tool to assist discussion and collaborative document development where a single user is responsible for the content (though could theoretically be linked with a Wiki, which would be a very powerful system indeed). Potentially useful for online meetings (lots of work already accomplished via a student project last year).
· CoFIND
Collaborative link sharing, self organising, good for generating shared group opinions and metadata. Stable, usable, some issues with interoperability (could be fixed within the context of the project). Commercial alternative: del.icio.us
· Dwellings
Based on the dynamics of city, cross between Wiki, Blog and chat. Flaky technology

· Del.icio.us  (service)
Bookmark sharing system with collaborative features. Like CoFIND but much much bigger and based on selfishness (the need for a personal bookmark repository

· Site Market
Like a cross between CoFIND, del.icio.us and Dwellings. In early stages of development. Designed to encourage evolution of good lists of resources.

· Flickr  (service)
Image sharing site with many social software features
Server hardware and software

Principles and needs

Operating systems 

Operating systems should where possible be open and free (options therefore largely limited to BSD, Linux and soon Solaris). There are potentially competing needs, for functionality/flexibility, for scalability and for security/stability. MacOS X is highly flexible, scalable and stable, but is ruled out mainly because of cost. Windows 2003 is highly flexible and supports some software that is only available on that platform. However, issues of security, scalability and stability as well as cost make this a risky and high maintenance solution. It may be that a blend of systems is needed to support the required flexibility (e,g. Linux or Windows), but otherwise I would recommend either BSD or Solaris.   
Web, mail and other servers

Servers should be free and open – e.g. Apache, sendmail etc

Server-side technologies should be free and open – e.g. PHP, Java, JSP, Perl, Python (possible .net through the mono project, sadly excluding ColdFusion and Microsoft library-specific .net implementations)

Hardware

Hardware should be cheap, scalable and reliable. There are two main possibilities here:

1 Buy a big, reliable server with plenty of expansion capability

2 Buy two or more small, cheap servers and add more as the needs develop

The former solution is economically unviable and limits expansion unless huge amounts are invested at the start and further on (tens of thousands of pounds). The latter option does have a cost in terms of complexity as well as potentially imposing some technical constraints on implementation.
Using many small servers 

Options are

1 maintain independent systems (bad idea as no reliability, limited scalability)

2 build a cluster (good idea- many machines acting as one)

Cluster options

1 use operating system clustering – a neat solution for reliability and scalability, but essentially means all machines must be treated as more or less equal and be similar in their functionality. This is not good if we wish to mix operating systems, for example.
2 use reverse proxy clustering – a good solution for providing diversity as some systems can run different servers, offer different facilities while others act as simple mirrors. Much trickier if non web servers are required (though OK for database clusters)

3 hardware based load balancing – similar advantages to 2, but slightly easier to manage and faster, as well as potentially offering a more flexible range of services. Unfortunately also costs a great deal more.

4 Simple round robin load balancing – good for scalability, poor for reliability. Advantage is it is really simple to implement. Disadvantage is that it requires cooperation of network managers.

Recommended option: 2 (reverse proxy). Though harder to set up, this provides the maximum flexibility if using a web solution and autonomy over how we deploy the systems. General idea shown below (very flexible in real life):

Example configuration
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Possible configuration

Three systems: Two mirrored servers, one other server configured as reverse proxy

Hush MiniITX with 1GHz processor (fanless)
1GB RAM 
200GB IDE/SATA drive
Total: 830GBP each, 2490 GBP

1xKVM device, approx 100GBP

1xkeyboard and 1xmouse approx 10GBP

1x17” TFT monitor approx 150 GBP

1xUSB2/Firewire DVD-writer approx 100GBP

1xUSB2/Firewire 200GB IDE drive (to simplify installation, backup, transfer etc) approx 150 GBP

Total approximate cost:  510 GBP

Total cost: approx 3000GBP

Alternative configuration

Four systems: one reverse proxy, one pure web server, one web+DB server (backup), one pure DB server

Tranquil MiniITX systems with 1GHz processor:

512MB RAM

160GB IDE drive

DVD-ROM/CDRW drive

535 GBP each, 2140 GBP 

1xKVM device, approx 100GBP

1xkeyboard and 1xmouse approx 10GBP

1x17” TFT monitor approx 150 GBP

1xUSB2/Firewire DVD-writer approx 100GBP

1xUSB2/Firewire 200GB IDE drive (to simplify installation, backup, transfer etc) approx 150 GBP

1 x NAT router, approx 150GBP

Total approximate cost:  660 GBP

Total: 2800GBP
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