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The UAD MUD
Introduction

The purpose of this project is to develop a Multi-User Dungeon framework suitable for use in an academic environment.  The benefits of such a framework are many, the costs low and the requirements minimal.  It is anticipated that this project could serve as a self-sustaining backbone for allowing students to explore software engineering fundamentals and as a technical demonstration of applicable skills suitable for open days and Internet access.

The MUD could also provide a way to stimulate interest in university developments, such as the construction of the new student centre – such developments can be implemented in code much faster than they can be implemented in the real world and this can give people a chance to appreciate the vision before they could ever do so in reality.

The Premise

Teaching students about programming is a task fraught with difficulties.  In any given cohort of students, some are going to find it painfully difficult, some are going to find it insultingly easy, and the majority are going to fall somewhere between these two extremes.  

One of the problems we have is that we give our students a range of tools, but no problems to solve beyond those given as part of the academic process.  Most programmers who reach a certain level of maturity have a selection of ‘pet projects’ that they would like to develop but simply cannot find the time to spare.  When it comes time to learn a new language, one of these pet projects can serve as a platform for exploring new syntax and programming structures.

Students who are just coming to the world of programming do not have this library of projects to call upon.  This is problematic because no-one ever learns how to program in a lecture room.  The only way to learn is to sit down and write code.  But without direction, many students flounder – sure, the only way to learn is to write code, but what code should I write?

Enter the UAD MUD:  A multi-user dungeon is a text-based (usually) adventure game accessible through a computer.  It involves many people connected to the same game, each having the ability to affect their gaming environment and interact with other players through the game defined interfaces.

Most MUDs are built around a specific theme – dungeons and dragons, star trek, Buffy.  They have been consistently popular amongst computing students since their invention almost 25 years ago.  They usually take the form of a number of linked ‘rooms’ that players can enter and exit via a text-based interface.  The effect is something akin to the old style Infocom text adventure, except with many people playing at once.

MUDs are often broken down into two parts.  The first part is the driver, and this is effectively the operating system for the MUD itself.  It is somewhat akin to a Java Virtual Machine in that code is interpreted by the driver and then passed to the Operating System.
The second part is the mudlib, and this forms the actual game itself.  The driver gives the methods that are required to implement the game, but the mechanics, the world and the theme are defined in the mudlib.

Both pieces of software are freely available and well supported.  The driver being used as vehicle for this explanation is called FluffOS and the mudlib is based on a publicly available download developed on Discworld MUD (of which I am one of the coders).  There are other variants out there, including MUD software written in Java and Visual Basic.
FluffOS provides an object oriented C variant called LPC as its development environment.  The syntax is very similar to C, but the OO model is closer to that of Java except for the fact it allows for complex, multi-level inheritance.  
The Discworld Mudlib provides all of the code needed to create a MUD – all of the files for developing rooms, connecting players to the game and interacting with the environment and with other players is provided.  All that is missing is a detailed world – the task of the developers on a MUD is to build this world.

The Mudlib is open source and written entirely in LPC – anything can be changed about the environment by the coders.   The driver is written in C and is somewhat more complex to adjust – it also is open source however.

The Administrative Structure

MUDs based on the Discworld Mudlib are usually broken up into administrative units called domains.  Each domain has a number of coders attached to it and is headed by a leader.  The leader directs development and maintenance within the domain.  

At the top of the administrative structure is the admin domain, which is responsible for long term planning and directing the development of the MUD as a whole.  

Each domain has a specific area within which development is directed.  Example domains for the UAD MUD could be ‘Main building’, ‘Old College’, ‘Bell Street’.  
The leader of these domains is responsible for:

1. Designing the overall plan of development

2. Subdividing the plan into projects

3. Hiring coders.

4. Assigning projects to coders.

5. Ensuring the work submitted by coders is of a suitable standard.

Domain leaders are appointed as having control of a domain by members of the admin.

Domain leaders have the power to employ players as coders – only those who have ‘opted-in’ as creators are able to change the game environment.  Domain leaders also have the power to dismiss coders if they are persistently absent, persistently refuse to do their projects or abuse their creator powers.
Each domain can have a number of domain deputies – these are coders within a domain who are responsible for aiding the domain leader in administering the domain.  If a domain leaders resigns or is dismissed, then one of the domain deputies usually takes over – this ensures a consistent transition of authority. 
With the UAD MUD, the members of admin would be members of staff interested in administering the long term well being of the MUD.  Domain leaders and coders would be students interested in contributing in the short term.
What The Players Do
The players interact with the game and each other through the use of text commands.  Each room has a number of exits that allow a player to move within the game world, and each player has a number of commands that they can use to interact.  A command everyone shares for example is the ‘say’ command, and it sends a line of text to everyone in the same room as the player.  There is a tell command that lets someone send a line of text to a single person, and a shout command that lets them send a line of text to everyone within a certain distance.

Usually MUDs are based on the idea of advancement – you kill things, you get experience that you can spend on better skills so you can kill other things faster.  Discworld provides a mechanism for the game that extends beyond this, but that would be a discussion for the administration team of the MUD.
The MUD provides a number of talker channels, and these are like radio stations (in text) that people can subscribe to and chat on.  Chats on the talker are sent to everyone subscribed to the channel the chat is made on.
There are also bulletin boards where people can post messages that will persist for longer – this is suitable for long term communication and wider discussions.  Bulletin boards are themed, so players and coders need only read the ones that interest them.
What would players do on UAD MUD?  Well, that’s a question again best answered by any MUD admin team – the main objective in developing the MUD would be as a development platform, but it’s impossible to do that effectively without drawing players into the environment – a MUD and its population are symbiotic and without either it will fail to flourish.
A Suggested Approach

The first stage would be to develop an environment that simulates the main building of the university.  Development could proceed incrementally, with the first pool of coders being responsible for setting up the architecture of the building before beginning to implement any substantial functionality.

A MUD that has rooms only doesn’t have a lot of scope for development since it is primarily a literacy exercise (not that our students couldn’t benefit from that also).   Each room beyond corridor rooms should have some purpose to their existence – some way of students interacting.  
Members of staff should be encouraged to write NPCs (Non Player Characters – little robot scripts that run independently of any players) to represent themselves in the game – any member of staff involved in the admin domain would be better off having a dedicated account for this that allows a firm separation of themes.

Lecture rooms could be written with the idea of allowing MUD based lectures to be performed – for example, coders who wish to explain how certain aspects of LPC are dealt with may deliver a lecture in the MUD itself.  

Computer rooms could be based on a central timetabling system that causes lab classes to swap between modules – when a player is in a computer room while a module is going on, they could be treated to some snippets of information about the module, what the aims are, what the content is and some examples of the work involved.   This would be useful for giving potential students a glimpse of what courses they wish to take would actually be like.

For advanced coders, Discworld provides a powerful sockets system for connecting to remote systems – it is possible that specific rooms in the UAD MUD could pull information from other UAD websites and interact with servers throughout the internet.  For example, a student visiting the office of a member of staff may choose to leave a note which gets translated into an email and sent to the appropriate address.  The NPCs for members of staff would also be spawned here.
Lectures rooms could also work on a timetabling system so that interested module tutors could put content into the MUD for students who wish to explore.  For example, a lecture room allocated to SE111/SE112a could have the Jim Bown NPC going over some programming structures (perhaps with an LPC flavour as opposed to the actual module language):

Jim Bown says: Sometimes it is necessary to cause a 
piece of code to repeat a number of times.  


Jim Bown says: We can use looping structures to implement 
this.


Jim Bown writes something on the whiteboard.  It looks 
like this:


for (initialisation ; continuation ; counter) {

}


Jim Bown says: This is the basic structure of a for 
loop – let’s look at each part in turn.
This is all automated and beyond writing the lecture material (which in itself could be done by interested students) there is no need for involvement of the member of staff and thus no increased burden in terms of responsibility.  In fact, we could use the lecture rooms to drive most of the teaching of LPC.
There are also other rooms that are somewhat more complex to simulate than a simple corridor and yet well within the grasp of beginner/intermediate students.  For example, a lift that allows a player to choose which floor they wish to go to.  This is a trivial task to do within LPC but complex enough that it demonstrates certain key concepts such as finite state machines.

Within the rooms there will be many objects that needed to be coded – the limit of this is only that of the imagination of the coders.  Certain objects will be used throughout the university, giving an opportunity to show the benefit of component re-use in object orientation.  For example, data projectors, white boards, fire extinguishers.  None of these things need any functionality associated with them, but players should be able to interact:

Michael Heron picks up the fire extinguisher.


Michael Heron drops the fire extinguisher.
There is obvious scope for expanding this to actually make the objects do things, but this is something that can be done incrementally.

In addition, there is a need for NPCs to be written to populate the university.  Members of staff will write their own NPCs if they wish to be represented, and coder players may wish to write NPCs to represent themselves.  There is also room for writing generic NPCs that are not based particularly on any real world counterpart but would be found around the university (and if the development continues, throughout Bell Street and the City Centre).  
The bulk of such development work is descriptive to begin with, although even the task of writing room descriptions requires the use of programming principles (more on this later).  This allows coders to see genuine returns on their efforts without overwhelming them with complex functionality requirements.
What The MUD Teaches
There are many positive benefits to coding for a MUD.  It teaches a wide variety of things beyond coding that are directly applicable to future employability – things that require a background in collaborative development on a ‘live’ project before they can easily be appreciated. 

Change Management

The UAD MUD would be live, and so there would be players playing and coders coding – in other words, an environment where changes can affect a large number of people.  Although it is possible to simply change things and let other people deal with the consequences, it is soon obvious that this is not a desirable state of affairs.  The inevitable consequence is that change management must be considered before anything is altered – a marked difference in single person development.

Project Management

Those who take on the roles of domain leaders are responsible for ensuring the competition and progress of projects within their domain.  Since there are often many of these on-going at once it is common practise to delegate this to domain deputies and to other coders within the domain to act as project leaders – this gives an opportunity for coders to gain a experience with project management (although on Discworld none of the standard project management tools are used – there is nothing to stop them being adopted for UAD MUD where appropriate).  
Maintenance

The Discworld Mudlib has a powerful error handling architecture and players are able to submit bug reports on anything they encounter in the game.  The MUD gives the interface for searching the bugs and notifying players of when they are fixed.  Every seven days a message is posted to one of the bulletin boards listing how many bugs are to be found in each directory.  This structure gives coders an appreciation of the importance of maintenance and experience with it on a day to day basis.
Revision Control

Discworld uses the industry standard RCS architecture (Revision Control System) to implement revision control.  Files are locked away on RCS and only a single coder can have a lock at any time.  Only the coder with the lock can change the files.  Files that are not on RCS are available for edit to anyone with the appropriate file access permissions, leading to version control problems.  Files from the MUD are often not edited online, but instead downloaded to a local computer and changed there before being uploaded.  When files are not on RCS, it’s possible, sometimes even common, for someone to download a file and work on it for a few days, then upload it over an updated version of the file that someone else had been altering.  In a multi-coder environment, the importance of revision control is soon apparent.
Documentation
We teach the importance of good comments as a philosophical truth, but it’s rarely seen in practise why it is necessary.  Again, a multi-coder environment where many people are writing many pieces of code and making use of complex functionality in the provided Mudlib provides a clear lesson.  Discworld has a powerful documentation system based on javadoc, and most of the mudlib is documented in this way.  However, not all is and the clear divide in understanding documented files over non-documented files shows the importance of documentation.

Efficiency
Discworld is a multi-coder environment and the driver shares the processing time amongst many different processes.  The driver enforces some maximum level of execution time on each process so that the MUD isn’t locked up permanently executing an infinite loop:


while (true) {


// do_nothing


}

The time a process spends executing is called eval time, and each piece of code on Discworld has a maximum eval time.  Code that runs for longer than it is allocated crashes with an error.  This ensures a level of efficiency is required of all code provided for the MUD (the eval limit is set in the driver by the admin domain, so efficiency improvements can be phased in).
Literacy
Much of what is involved in simple room building is writing, and it is writing for public consumption – any players wandering through rooms that have been created see what has been described for them.  This, along with a system of support for typographical and grammatical errors built into the maintenance system means that there is feedback on the quality of writing submitted by players.  Many coders on Discworld have said that they feel the MUD has greatly improved their English skills – this is true of those who have English as a first language and those who are multi-lingual.  
What Can LPC Do?
LPC is a language written primarily to implement a game environment, but that’s not to say that it doesn’t provide the framework for building powerful applications.  LPC objects I myself have written include:

1. A web-based project management system

2. A text-based monopoly game

3. A horse-racing simulation

4. A completely random murder mystery (this has been rewritten in VB .NET for use in SE115a).

The language is very powerful, but its focus means that it is unlikely to be used for anything other than creating MUDs.  The language is syntactically similar to C++/Java/C# and all of the programming concepts within have direct parallels in the Java and C# class libraries.
The code to implement a simple room is very basic, but still demonstrates some key concepts that will be helpful in understanding related Java and C# concepts:
inherit "/std/room";

void setup() {

    
set_short("main lecture room");

set_long("This is the main lecture room for the “

“university.  There is a stage at the front of the “room and hundreds of chairs stretching off into “

“the distance.\n");

    add_property("determinate", "the ");

}        

The long description of a room is the text a player sees when they enter the room.  The short is a little description of the room that is used for a quick reminder.  The determinate is a word appended to the short where necessary.  
So this very simple code demonstrates the idea of methods, parameters and inheritance.  This is a key benefit because the inheritance model of Discworld maps very naturally onto the real world and provides a concrete implementation of something that is often quite difficult to grasp in the abstract.  A sword for example is an inheritance of a weapon, which is an inheritance of a holdable object which is an inheritance of an object.  This clear progression of general to specific is a great aid to understanding the concept.
Coders can also write characters for the game – known in the MUD terminology as Non Player Characters.  They exist as little bots that run independently of any control.  Usually they are there for players to slaughter, but they can easily be built into more complex AI systems.  Another MUD built an NPC based around the Eliza system to create a psychiatrist within the game that would respond to players like it was a player itself.
As part of a project in the learning domain (a domain concerned with teaching new coders how to code) on Discworld I wrote a suite of tutorial documents that cover how to write basic rooms, NPCs and objects – these documents are collectively known as LPC For Dummies and I have been informed by many new creators that they found them invaluable in getting enough experience to create the simple objects that they then could expand into more complex objects as they explored the available source code.
The Benefits:
Low Maintenance
The MUD requires very little staff involvement to run effectively – most of the work will be handled by interested students.  All that is required is a few hours of staff time every now and again to handle the duties of the admin domain.

Low Cost

A MUD requires very little hardware to run effectively.  The last incarnation of the Discworld server was an Athlon 700 with several fast SCSI drives and 768 MBs of memory.  This was enough to handle a player and coder load of about 250.  The bandwidth requirements likewise are quite low – around .5k * player * sec.
High Degree of Language Transference
LPC is a C-type language and its structures are highly transferable to Java and C#.  Both of these languages provide support in one way or another for all of the standard techniques available as part of LPC.

Collaborative Development

Grouping coders into domains gives a sense of teamwork and a sense that if everyone works together than everyone will look good.  This encourages coders within a domain to help each other out with difficult problems and to nudge each other along the learning curve.

Peer Reviewed Feedback

All code is available to all other coders, and as such coders can pass comment on each other’s work and learn from the example of others.  Players don’t see the code but they can see the descriptions and interact with any provided functionality and provide feedback based on that.
Concrete Examples of Abstract Concepts

As a consequence of developing for the MUD, the importance of certain key concepts that we teach only as abstracts becomes important:

1. Documentation

2. Revision Control

3. Backups

4. Change management

Due to the collaborative nature of development, good coding practise is adopted out of necessity.

All Skill Levels Provided For

All levels of ability have projects they can usefully be working on.  For the weakest students there is simple room building.  For the intermediate students there is building the objects for inheritance and more advanced development.  For the advanced students there is socket coding and web-based tool development, as well as driver maintenance and expansion.
The Problems

Text Based
Discworld is Text-Based – it may be hard to engender interest in such an environment when immersive graphical games like Unreal Tournament and Half Life are the norm.  There are graphical based MUD architectures out there, but these are much more complex to set up and require a much higher level of technical (and artistic) know-how before students could make a solid contribution.

Critical Mass
The whole thing only works if enough people are involved and active in the project.  Without providing course credit for participation it is likely that getting enough coders and players to participate will be problematic.  However, previous experience with systems like River and the university Messenger system indicate that students appreciate the chance to communicate textually, and the MUD would give this as well as an environment within which they could function and help to shape.
We can make some efforts to ensure that that there is enough participation in the short term by hand-picking students who show promise and interest and setting them up as ambassadors responsible for recruiting other students as coders and players.

Some Quotes from Discworld Coders

Rather than base this document entirely on my thoughts, I asked on one of Discworld’ bulletin boards for what people felt they gained from their time coding on Discworld.  Here are some of the responses.  The names in bold are those nicknames they have chosen for their coder characters:
Dasquian:
‘The experience of coding on Discworld undoubtedly contributed massively towards my employability, leading to me getting a job in the games industry, and taught me many valuable lessons about working in a team and sharing responsibility for the development and maintenance of code.
Other skills which I've learnt on Discworld primarily or solely are the intricacies of consumer-producer reations,, customer service, and a great, great deal about the pitfalls and facets of netiquette which is becoming increasingly important in this day and age. Partly this has improved my typing and English, but more importantly I've learnt a lot about how to and how not to present oneself on the internet, how not to be misinterpreted when your words are all which are being sent, etc.

Given that so much professional and social interaction is held through emails, forums, MSN, etc these days, I think this could be one of the most valuable things I've learnt (and am always still learning).’

Presto:

I don't think I ever really "got" OOP until I started here.

The importance of testing also comes to mind. Like the time I broke every

single piece of clothing and everything had a condition of 0. Or my fun

adventures with the money object. A bug that crashes your OS is *nothing*

compared to the screaming you hear when you mess up someone's inventory.
How about the fact that you always need to be concerned about efficiency?

The importance of revision control springs to mind as well. We had better

revision control here than we did at work for years.
Mollow:
I had no coding knowledge before I decided to take the plunge into the creating world and it certainly helped me in my old job. I had to code in visual basic and a printing language called PReS. The simple fact that I could understand the coding structure helped me pick up these languages really quickly. It also gave me excellent experience of bug fixing

I did put this on my CV and talked about it in all of my interviews, although

as it was for an accountant firm I didn't focus too heavily on it.  However, I would say it helped as I mentioned it in my interests outside of work (I got the job so it must have worked)

Having said this, I think the best thing about the mud is the fact it brings all sorts of creative people together. Granted some of them you'd rather not associate yourself with, but that's just part of life. People who may normally struggle to express themselves in a creative manner are able to produce some excellent mentally stimulating descriptions and receive praise from their peers.  This obviously gives you more self worth and a bit more confidence, which you would hope, they could take on into the real world.
Carmine:

Well, I learned some theories of programming at university, but it was really

the MUD that gave me the place to actually put theory into practice.  Couple

that with the constant critical review, and you learn things incredibly fast.  

The opportunity to lead projects gave me the sort of spin on a CV that caught 

employers' eyes (not something you see often in a graduate CV I understand), 

and then talking about the experience in interviews gave them an interesting 

focus.  

Plus, going into the games industry, it's helpful to have worked on 

a game as broad and far-reaching as the Discworld MUD!  Also, of course, 

it's the greatest online reference in the world: ask and you're bound to 

find someone with an answer or better Googling skills than you.  Finally,

there's a lot to be said for the opportunity to exercise some creative skills

when you spend your life writing too much code. 
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