GROUP 19

‘Cops ‘N Robbers’

FINAL 

PROJECT REPORT

Group Members

David Eaves

-
003809620

Alex Linfield

-
000783734



Matthew Abbott

-
001386446



Philip Johnson

-
001709128



CONTENTS

	PAGE NO.
	CONTENTS
	AUTHOR

	
	
	

	3
	System Creation Documentation


	

	4
	
Development Methodologies


	Matthew Abbott

	6
	
Testing Methodologies
	Alex Linfield

	6
	

Positive Testing Development
	

	8
	

Positive Testing Errors
	

	9
	

Positive Testing Solutions
	

	10
	

Negative Testing
	

	12
	

Ad Hoc Testing
	

	12
	

Configuration Testing
	

	13
	

Regression Testing
	

	13
	

Testing Evaluation


	

	14
	
Coding Implementation
	David Eaves

	15
	

Problems and Solutions


	

	17
	
Sound Effects Creation
	Alex Linfield

	18
	

Problems and Solutions


	

	19
	
Level Creation
	Philip Johnson

	20
	

Problems and Solutions


	

	23
	
Modelling Creation
	Matthew Abbott

	23
	

Problems and Solutions


	

	26
	User Guide For ‘Cops ‘N Robbers’
	Alex Linfield

	29
	
Map Creation


	

	31
	Acceptance Documentation


	David Eaves

	35
	Possible Features To Be Implemented


	Philip Johnson

	37
	Bibliography and Thanks


	David Eaves

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


SYSTEM 

CREATION DOCUMENTATION

Justification for development methodologies

As defined in the initial project plan (see Appendix D), it was decided that Boehm’s Spiral model would be the most effective process model to incorporate into the development of this project. 

This document will analyse the effectiveness of the development process methods, and deem whether this was a justified choice of solution to the development process.

This method for the continuation of the development was found to be quite effective. It allowed for continual testing during the construction and implementation phase. This meant that as new features were implemented into the coding, level design and, character and weapon models, the features could be tested. By allowing for testing to be carried out during this phase, the changes implemented and their effects could be seen immediately. Thus the changes could then be kept, removed or modified depending on reaction of the development team.

Another aspect that this process allowed was that in certain cases, some of the objectives that were to be implemented had to be redesigned before they could be implemented. The Spiral model allowed for this re-entry to phases already passed. Such features that had to be redesigned included the layout and size of the level, and the implementation of original weapons models. More in-depth discussion on these problems and the solutions used are included further on in this report within the System Creation Documentation.

Another feature of the Spiral model that was found to be beneficial was allowance for client involvement. This was put to use when creating a final project specification for the client, previous versions of the specification were satisfactory, but in order to please the client more, the specification design phase was re-iterated and a new specification was created.

While the Spiral model has been found to be the most justified choice for the development process, this did not excel in every area of development. The implementation of an alternative process may have had a beneficial affect on some areas, but overall would not have been as successful as the model incorporated. For example the RAD (Rapid Application Development) model would have allowed for a much more swift development and implementation time, however as identified in the initial project plan this would have required a larger development team. 

The Spiral model process method allowed for effective quality assurance techniques to be used. The re-iterative nature allowed for defects in the product to be detected during testing and rectified during the next incremental release of the test product. As mentioned earlier the testing procedures were implemented to identify these errors and ensure that a quality product is produced. However as defined in the testing documents, this process could last indefinitely.  Instead of allowing this the amount of time allocated by the Gantt chart was deemed to be the set deadline for this process.

As there were limited resources and time scale available, it is felt that the Spiral process model was the most appropriate development process.  As such the development methodology chosen suited the project well enough to allow us to complete the game within the deadline given and without too many problems with the development style.  The flexibility of the spiral model became one of its greatest assets as changes were made and iterated through the project.

Justification For testing Methodology Used

A variety of different testing methodologies were used throughout the project.  The initial project plan set out a selection of proposed techniques that should be followed to attempt  to provide quality software.

Positive testing development

Positive testing was employed to ensure that the new functions created within the code performed reliably, repeatedly, and as expected. A list of the new program functions is as follows: 

Object placement

· Lootbags are placed around the level. 

· A lootbag that has been stolen will respawn after 60 seconds. 

Individual team abilities / features
· The team of robbers can carry lootbags

· The team of cops cannot carry lootbags.

· Robbers may only carry one lootbag at a time. 

· Any robber carrying a lootbag’s speed is impaired. 

· Any robber knocked out will drop his lootbag. 

· Any robber knocked out within a round will respawn in the jail.

· Any cop knocked out within a round will respawn in the police station.

Level structuring

· The jail can only be opened via a button outside the cell. 

· A robber carrying loot’s entry to the drop off point in their hideout triggers an increase in their own score of 4 points, and removes the lootbag from their character. 

· The game world structure is designed to make the game-play experience smooth. 

Weaponry

· No weapons other than melee weapons may be selected. 

Win conditions

· If all robbers are trapped in jail, the cops win and the round ends. 

· If the robbers score 40 points, the robbers win and the round ends. 

· If 5 minutes pass and the robbers have not scored 40 points, the round ends and the cops win. 

Sound effects

· New sound effects for all existing actions.

· New sound effects for new actions. 

· New sound effects for the creation of spawning objects such as players and lootbags.

· New menu sounds are played correctly. 

Graphics and Interface

· New robber texture is displayed

· New cop texture is displayed

· New weaponry models are used

· New menu graphics display correctly

Positive testing error reports. 

Object placement

Lootbags would begin respawning every 60 seconds, no matter where they were dropped. This bug allowed the play-testers to exploit the game rules by stealing a lootbag, then dying outside their hideout. When they respawned, they would now have a convenient respawning lootbag outside their hideout that would reappear every 60 seconds. 

Level structuring
The Half Life engine was designed to cater to either one large outdoor area, or several interconnected small areas, such as rooms within a building. It did not cope well with attempts to model a large city with wide roads. System performance was especially poor on low end hardware when a player faced a part of the game city that contained very much detail.

Win conditions

This was not so much of an error as a game imbalance: It was discovered that unless there were a minimum number of robbers, it was virtually impossible for them to win the level. One or two robbers would not be able to score 40 points within the 5 minutes allowed, three robbers would have difficulty meeting this amount, while any group of more than 4 robbers would find it easier. 

Sound effects

File conversion warnings were printed onscreen as the level loaded relating to the format of some of the sound files that were used to replace the existing sounds within the Half Life .pak file. The sounds played successfully though, this problem is covered in more depth in following sections.
Solutions to errors encountered through performance of positive testing. 

Object placement

To counter the respawning lootbag error, the code that made a robber drop his loot when knocked out was removed. The loot would now be lost instead, and the original location from which the loot was taken would have to be returned to. This remedied the problem of bug exploitation. 

Level structure

The problems encountered were intrinsic to the game engine we were using, they stemmed from the engines preference for smaller indoor areas. The creation of a large section of city placed stress on the game engine and while this did not result in catastrophic failure, performance was severely hampered. 

Future levels would have to be composed of interconnecting smaller rooms, perhaps within one large building, Fort Knox could be an example. 
Win conditions

In order to address the imbalance in player scoring, code could be modified further that would make the target score to be reached dependant on the number of players on the robber’s team, rather than a fixed number no matter how many players were present. A formula such as: Score needed = Number of Robbers * 10 could be used. This would mean a lone robber would only have to score 10 points (2 lootbags and 2 knockouts) in order to win the round

Sound effects

It could not be ascertained why some sounds produced warnings while others did not. Nor could it be clearly discovered why the warnings only appeared on some test machines and not others. In any case, all test machines that displayed the warnings were able to perform file conversions to transfer the sound files to a usable format. All sound effects would play successfully and performance was not affected in any way with relation to the machines that did display the error when compared to those that did not, this problem is a minor issue and it was the intention to return to this later to correct in a patch. 

Negative testing

Negative testing checks were performed to see if any unexpected aberrations could be uncovered. By nature, negative tests involve doing unexpected things in order to break the game code. The following actions were performed:

· Random attempts to activate objects that should not perform a function. 

· Collisions with every object and entity in the game to ensure that solid objects would perform as barriers and entities would not obstruct player movement. 

· All players attempted to join the same team. 

Negative testing error reports

In earlier versions of the mod, all players could join the same team and begin scoring before any opponents had arrived.

It was also discovered that the button entity placed in front of a button within the jail was not confined to one simple button on the wall. The trigger function to open the jail extended through the jail wall into the movie theatre meaning that if a player was to hit the activate key while facing the back row of seats in the theatre, the jail door would open. 

Solutions to problems encountered when performing negative testing

In order to prevent players from starting the map before any opponents had arrived, the code was altered so that the round was reset the moment each team had at least one player. 

Due to the lengthy period of time required to recompile and rebuild the level each time features within it were altered, the error concerning the button to open the jail was deemed of minor importance, to be returned to later if time allowed. The button entity was the correct size and shape and should not have malfunctioned in the way that it did, it is probably that deleting and recreating the button would have fixed the problem. 

It is often the nature of games programmers to place (or in some cases leave) “Easter eggs” within their levels. An Easter egg within a game is a hidden feature or bug that often goes unnoticed but acts as a signature for the coders and designers in question. The programming team rather enjoyed the map’s individual quirk, or “magic sofa” as it became, and as it would probably go unnoticed by most players and did not affect the game balance too adversely, it was decided to leave that error in. 

Ad hoc testing

Ad hoc testing involves testers playing the game as they would normally. It was discovered that the initial target score for the robbers (8 points) could be met far too easily, so this was increased to 40 points. With a team of 3 robbers this was tricky but attainable. 

A series of ad hoc tests were carried out throughout the development of the code to ensure that the functions were being executed correctly.  This was accompanied with LAN games and solo testing games.

Configuration testing

The game MOD was tested on 3 of the games developers personal computers as well as 4 of the university machines. Performance varied from playable but hampered by frame-rate performance issues to relatively smooth. In all cases though, the viewing distance of the game engine meant that there was serious pop-up on distant objects (meaning that distant buildings would suddenly materialize seemingly out of nowhere) 

Frame-rate and drawing distance issues can only be addressed by a total remodel of the game’s map. Time constraints did not allow this though, and as the game was playable and fully working by the deadline, it was deemed satisfactory in it’s current state. Projections for the amount of time required to redesign the map to suit the game engine precisely suggest that construction of a third map (the first map was to test the code worked, but contained no complex buildings or textures, the second was the map released.) would have taken weeks. 

Regression testing

All errors encountered previously were checked for as the code was reworked. Half Life was chosen for it’s easy modifiability and in this respect was very user friendly, none of the errors that were encountered when error testing  re-occurred once program code had been corrected. 

Testing Evaluation

All of the testing methodologies used throughout the development of the program enabled a lot of debugging and error correction to be carried out before the foundations of the mod were built upon.  This testing strategy integrated with the spiral model of development meant that only a few errors occurred and were discovered at a time, allowing for easier debugging and trouble shooting.

More extensive testing would have been preferable if the initial deadlines had been met.  The product was deemed to be suitable for release with the majority of bugs found through the error testing that had occurred.

Coding Implementation

(see Appendix H for changed coding and Appendix K for full code)

The coding of the project was able to be started as soon as the fundamental elements of the mod were available for testing.  Things such as an executable map and test characters had to be available before the coding could even begin.  Most of the early time that was allotted to coding was used up familiarising myself with the halflife Software Development Kit.  The SDK is a huge selection of code that creates all of the standard classes and functions that are used within the halflife single player and multi player games.  

To implement the functions required by the mod a vast amount of code had to be created (see Appendix H).  The following functions were implemented within the halflife code during the coding process:

· Team play mod enabled with team spawn routines

· A restart round function with three win categories

· Jail and scoring zone entities

· Loot bag entity and class creation

· Team name and character definitions

To be sure that the implementation of the code was functioning correctly the code was compiled in a debug version and stepped through the code at each line of execution until the problem was found.  I would approximate that every two lines of code generated compiled with at least one error.  This meant that development times for certain sections exceeded the time allotted for them.  The nature of the programming and its complexity made the group unable to even predict the time needed for coding, however the code needed for the mod was generated in the time scale allotted. 

Problems With Coding Implementation and Solutions

The nature of software development is that there will be a multitude of errors within any program throughout its development.  The process of detecting and correcting these errors is therefore indispensable to creating a quality product.  Throughout the projects development lifecycle I corrected several hundred lines of code which contained minor errors.  There were however a few sections of coding that caused more errors and problems than the rest.

When attempting to implement the team system a specific problem arose as soon as the player class selection was attempted to be introduced.  All attempts to correct the code, so that the player could correctly choose a team and character class, failed.  After several efforts the function was changed to having minimum priority over other functions and because of the previous failures to meet deadlines was ultimately lost from this implementation of the mod.

Another function that had to be slightly changed was the re-spawning of the loot bag entities within the map.  Again several attempts were made using a variety of different classes and function to ensure that the loot bags only re-spawned at the start of a round.  This section of code was unable to be corrected in time however and so a respawn time of 60 seconds was assigned to the loot bags along with increasing the minimum points needed for the robbers to win (more loot bags spawning meant that it was easier for the robbers to win).

A feature related to the previous one had to be removed form the code because of possible cheating by the robber team.  It was discovered that when a player dropped a loot bag on death that it would respawn there every round instead of resetting to its original location.  The ability for the robbers to create multiple re-spawning loot bags around their base had to be stopped and so the code was removed.

Creating round times within the server (in order to enable team win conditions the round has to be reset) also created unforeseen errors.  The main problem was discovered to be the fact that I had placed the code for the restart round functions into the multiplayer_gamerules.cpp file instead of the teamplay_gamerules.cpp file.  Once the code had been moved then it was possible to debug the new errors within the restart round function and make it work. 

The other main problem that occurred when creating the code involved the inability to implement a scoring zone for the loot bag entities.  After several hours the nearest I was able to get was so that the score counter exponentially increased when a player walked inside the score zone.  Utilising forum and internet relay chat (irc) help from coding professionals I was able to debug the code effectively and get it working in the mod.

The coding implementation as a whole fulfils all of the major game-play functions that were set out for it to accomplish within the initial project plan.  This was also managed to be completed within the specified time scale meaning that a final version of the mod could be released.

Sound Effect Creation

(see appendix I for sound files)

During the creation of the sound effects the following tasks were performed:

· The level was play-tested using the original sound effects.  During this process every action that was allowable within the new code was performed and the corresponding sound effect was noted along with its representative action. 

· A search through the .pak file was conducted (the file containing all the original game media from Half Life, such as sound effects, graphics, maps, and models) with pakexplorer to uncover the relevant filenames that were to be replaced with new sound effects. 

· The existing sound effects were edited and replaced with newly recorded sound effects using Goldwave sound recorder. The following variety of techniques were utilised in the creation of the sounds:

· time-warping

· sound filtering

· maximisation 

· echo 

· The new sound effects were then saved to their appropriate bit rate (8Mhz unsigned mono) in order to minimise file size and maximise compatibility with the Half Life engine.

· Upon completion the new sounds were saved over the existing media files within the Half Life .pak file and the ‘Cops N Robbers’ media directory.

Complications With Sound Effects Creation and Their Solutions

The following complications were encountered whilst creating the sound files:

· The .pak file that is included within the half life SDK is very large and as such it is very difficult to track down independent files without knowing their precise identity.

· Within the .pak file were several non nessecary folders containing halflife game sounds that would not be accessed by the mod.  These were deleted to decrease the .pak size and thereby decrease search time.

· The half life sound system changes the speed at which sounds are played at within the engine for certain sound effects.  This made it very difficult to record certain sounds without them sounding bad or incorrect to the situation.

· This was compensated for, by reducing the speed of the new files that would be affected by this peculiarity.

· File type conversion warnings appeared in some cases within the development console of the halflife mod, but not in others, it was assumed that these files were too large, or had been recorded at the wrong bit-rate.

· The Half Life console stated there were errors with some files, but not with others, even though they were of similar size, and the same file-type. 

· Affected sounds were resaved at a lower bit-rate in an attempt to remedy the problem. Instead though the sounds wouldn’t play at all. 

· As performance was not impaired by the warnings given by the Half Life console, the original (working) replacements were returned to. 

Level Creation

(see Appendix I for level files)

Each building that was to be used within the map was first of all modelled and textured in separate files. This meant that each building could be rendered and run to check for errors. This made the job of locating and solving problems within the map easier. Each building was intended to be shaped and textured like a real building, even if it was not accessible to the players. This included the detailed modelling of windows and doors which in some cases would allow access within the building.  This of course in turn meant that interior modelling and texturing had to be carried out to make the building look more like a building, rather than just a coloured block.

Once testing upon each of the different buildings was complete, the buildings were than inserted into a separate file to form the basis of the map. Afterwards entities, such as ladders, breakable glass, lootbags, scoring zones and jail zones were implemented. In addition to this, the Chicago River and sewers systems were also created for traversal of the map by underground methods. It was not until the level was compiled as a whole that serious errors started to emerge.

When compiling and running the map, we discovered that the sheer size of the level we were designing was the cause of many of our problems. The first noticeable problem occur with the view distances in the level. As the city is modelled to be similar to Chicago, we wanted to implement the long wide roads of the city into our map. Unfortunately, this caused buildings in the background that were just coming into view, to suddenly ‘pop-up’ and appear. It also caused computers to lag, and players frame rates to be slower. This meant that it would be impossible to model our original level designed to the scale that it was intended.

Another problem that became apparent when testing was the scaling of buildings. As buildings were modelled separately, they sometimes had to be resized when imported into the level. This meant that often the inside of buildings would look too large, or too small as the interior components of the buildings would be re-scaled along with exterior. It also meant that textures had to be re-fitted to their surfaces to ensure they kept the correct look and feel of the map. 

Complications With Level Creation and Their Solutions

A variety of problems occurred when trying to run the level within Hammer. Some of the compile errors that were created include:

· BLOCK_ALLOC full
This error again occurred due to the sheer size of the level. As we continued to model buildings, the area that the buildings occupied became greater and greater until it reached the stage where too much space on the level had been filled for the ‘Valve Hammer Editor’ engine to be able render and run the level.

This problem meant that the level had a be rescaled, and that some of the less important parts of the level had to be removed in order to free up space of the more important aspects of the level. We completely removed the area of the map south of the river as we felt that it was an insignificant part of the level, and concentrated on the modelling of the more important aspects of the level, such as the jail.

· Exceeded MAX_PATCHES
Again this is another problem that occurred because of the level size, and is similar to the error above. The error means that the surface area of the level is too great for the compiler to handle, meaning again that certain parts of the level had to be removed or edited.

This problem occurred mostly when modelling the sewers into the map. Due to the circular nature of the sewer tunnels, joining them was impossible. This was because for one pipe had been carved from another, surfaces had to be divided into separate, smaller sections, often taking the form of obscure shapes, increasing the surface area of the level. To avoid this, square connecting tunnels had to be carved from one face of the tunnel only.
· Bad Surface Extents
Another error that occurred while carving objects from each other. Again this error made developing the sewers of the level very difficult. The error occurred while working on the sewers, and was because of the way that objects are carved from one another. When one object is carved from another, new surfaces are created to make the function possible, but these new surfaces would sometimes extrude through the sky surrounding the level, causing difficulty when compiling the level.

The error also occurred if any buildings extruded through the sky, and so it was important to position everything carefully.

· LEAK in Map

Again, another error that occurred when cutting one object from another. Sometimes, if the object being carved into caused something to extrude through the sky surrounding the level it would leave a hole through the sky that would have to be fixed before the level would run.

Another problem we found when testing the level, was the way in which doors operated. We could not make a door stay fastened to the door frame, and so, when the door was triggered to be opened, instead of just swinging open, it would pivot across the level. To stop this problem, we modelled every door in the level as simply being open, all with the exception of the jail door.

To avoid the same error occurring with the jail door, the door is not fastened to a hinge, it simply ascends into the wall above it to open. We also used a button to trigger the opening of the jail door, so that only someone outside the jail can open it.

The button for the jail door also caused a problem however. The entity used to trigger the button and open the door extended across the level, rather than just in front of the button. This means that it is possible to open the door from anywhere on the level, in line with the entity. We currently have no idea as to the reason for this problem.

Modelling glass windows proved to be difficult within Hammer, as to be able to make them transparent, they had to be textured blue, in the same way blue-screening is used in movies. The only problem with this was that the windows would be completely invisible to the player, and so, in the end we simply textured the windows, even though it meant you would not be able to see through them until they had been smashed.  This led to the added game-play element of being able to hide behind windows and surprise ambush players.

The finished version of the level was still too large to run on lower spec computers  however without the problem of low frame rates. All of the intended features, such as rooftop access, walkways and sewer tunnels, were successfully implemented into the level. Although sewer access was limited due to the rendering capabilities of the half-life engine.

The button used to open the jail door has still not been able to be corrected as from aspects of the level design it appears to be correct. The glitch in this entity was only discovered during extensive testing procedures, and it is unlikely that it will become noticeable during game-play, before it is corrected.  All entity creation and actual map planning routines worked as predicted and will allow for easy compilation of new maps if so desired (see new level creation section of user guides).
Complications Encountered During Modelling and Their Solutions

(see Appendix F for unused models and Appendix I for included models)

After extensive research into the creation of new characters for the halflife engine and initial attempts at new character creation, the area of new character modelling was deemed to be too problematic to attempt and so modifications of the original games characters were created instead.  This still led to problems however.

The way in which the player model textures are applied in Half-Life is that they are combined into one texture and applied using sub-objects. This meant it was very difficult to create any realistic looking player textures or models with the team’s current abilities. Therefore existing models and textures were used and edited for the mod. 

The colours available when applying the textures for the character models were limited due to the texture size and colour index. This meant that the textures used for the characters were restricted and could not differ greatly from the originals. For example the ‘Barney’ base texture was attempted to be changed to brown, but the colour index of the texture did not support it, so it was instead changed to black. Also due to the small size of the textures it was difficult to include much detail on the textures, this was seen when applying pinstripes to a suit. The stripes were acceptable on the front and back of the suit, however due to the texture size, the pixels were visible on the sides of the trousers. These problems meant that the textures used in the mod could not differ too greatly from those they were based on, however with careful alterations these differ from the originals but still maintain an acceptable level of quality.

The specification of multiple characters form the initial project plan was unable to be met because of these limitations.  Two distinct character classes to represent the two teams were able to be created however and the created models adequately put across the idea of cops and robbers along with suggestions towards the time frame of the mod.

The other section of the modelling included attempting to create new weapons for the mod.  Similar problems to the character creation were again encountered however and are discussed below.

Initial weapon models for a baseball bat and nightstick were created using 3D Studio Max, these were realistic looking models and it was hoped that these would be implemented into the mod. However due to the complexity involved in creating weapons models animations and the file format they are required in, it was again deemed impractical to attempt this for the project. 

To substitute for these new weapons, the players were given the existing default crowbar weapon from Half-Life. To create a more custom feel for the mod, the sound for this weapon and its texture were altered. So instead of carrying the red crowbar from Half-Life, the players carry a black derivation of this weapon. As with the character textures the weapon textures sizes and colours available only allowed for a few changes that could be made to the existing textures. This meant that in some cases a complex colour such as skin was unavailable.  Compromises had to be made, such as the crowbar player view model, which featured the player wearing a black glove instead of a skin-coloured hand, as was hoped.

The methods that were used to test the character models involved viewing the new model in a model viewer to check for acceptability. Once the model appeared to be satisfactory within the model viewer, it was imported to the standard Half-Life death-match game. The character was tested for its general appearance, running, jumping, attacking and dying within the game. This was viewed most effectively in a multiplayer set-up over a LAN. Once the first character was ready for full implementation, the second player model was tested in the same way. This time both player models could both be viewed in a multiplayer game, this helped to contrast the two and check for resemblances to the period.

Once the full mod level had been implemented the characters were again tested for their look in the general appearance of the game.

The methods that were used to test the weapon models were similar to the character models.  As with the character models, the weapon model was constantly checked for its appearance using the HL Model Viewer. However as the model was mainly all black this did not appear very well on the model viewer’s black background, despite background colour changes, the model could not be checked effectively. 

Once finished the model was imported to the .pak file and placed within a Half-Life death-match game. Here the model could be viewed within an actual game, this was deemed acceptable, however the player view model needed to fit with the theme of the character models. By giving the player view crowbar model a black sleeve this corresponded to the two models, as both have black sleeves. Therefore the weapon models were tested in conjunction with the new player models. This again was satisfactory as there was no clash of colours and no continuity errors. The final step was to implement the new weapon models into the game with the new map running. After testing using the many different actions, such as swiping and hitting an object with both characters. The weapons models were complete. 

As previously mentioned however not all of the requirements as originally stated within the project plan were able to be met within the section of character and weapon model integration.  It was originally stated that there would be four character classes for each team, along with an individual weapon for each class within the team.  The actual result however is two character classes and a modified weapon that is standard to both teams.  The lack of character and weapon models has been superficial to the enjoyment of the game throughout testing and so the final project is still deemed to be acceptable despite its failure to meet the set requirements within this area.

USER GUIDE

FOR 

‘Cops ‘N Robbers’

About Cops n Robbers

Cops n Robbers is a modification (MOD) for the game Half-Life, set in 1930s Chicago. It modifies the multiplayer aspects of a Half Life deathmatch to bring a more even level of difficulty to the game, focus is moved away from weapons and hand eye co-ordination, and shifted instead to tactical use of teamwork, the game’s environment and game-world.

The MOD is team-based and features one team playing the role of robbers and the other playing the role of cops. Each side has different objectives that they must accomplish in order to win the level. 

Combat

Combat in Cops n Robbers is melee based, rather than weapon based as in other MODs such as CounterStrike, players score knockouts by hitting their opponents until the opponents health has reached zero. 

Mission Objectives

The Robbers begin the game at their hideout, the cops at the police-station. Loot is scattered around the map at various locations, these include: The jewellers, the bank, the movie theatre and the café. Some loot bags are harder to get to than others, and can only be reached by using the other members of your team to give you a boost to that location. Robbers are only able to carry one bag of loot at a time, and carrying loot slows them down making them easier targets. Loot must be returned to the loot point in the robbers hideout. 

When a cop is knocked out, that player will reappear a few moments later back at the police station. When a robber is knocked out, they are less fortunate, and will find themselves locked in the Jail when they respawn. It is up to the other robbers to free their trapped comrades by hitting the release button in the jail. 

Cop win conditions

· Every robber is locked in the jail. 

· 5 minutes pass and the robbers have failed to score 40 points.

Robber win conditions

· 40 points have been scored, this can be done by: 

· Returning loot bags to the lootpoint. (4 points each) 

· Scoring knockouts. (1 point each) 

Creating a map for Cops n Robbers

Buildings

A map must contain: 

· A Jail, with a locking door that is only triggered by a button outside it. 

· A hideout for the robbers. 

· An area within the hideout where loot can be dropped off. 

A map may also contain:

· A suitable building for the cops to start in. (this may be a police station, but could be the jail, if your jail is of suitable size to allow Robbers to enter without being immediately noticed by respawning cops.) 

Player placement. 

· Robbers begin the map in the hideout, place 6-8 Info_player_deathmatch entities in and around this location, this will designate where the robbers begin their game. 

· Cops may begin in the police station, or the Jail if it is of a suitable size. Place 6-8 Info_player_start entities in and around this location. This designates where the cops begin.

· Jail entities, please refer to the next section. 

The Jail

· Place 6-8 Info_player_jail entities within the jail. Once a robber is knocked out, this becomes his new spawn point, effectively trapping that player until he can be freed. 

· Create a block filling the jail and assign it to the entity Func_jail this entity checks every three seconds to see if it contains all the robbers. When this becomes true, the round ends and the cops win. This block must fill the jail from at least knee height virtually to the ceiling to prevent robbers from being outside the edges of this block when the jail function performs it’s check.

The Loot point. 

· Create a block within one room of the robber’s hideout, assign it to the entity Trigger_score. This entity checks to see if a robber bearing loot is in the area, if this is true, the robbers score increases, and the robber in question loses his lootbag, allowing him to get more. The block needs to fill the room / loot area horizontally, but only needs to be at waist height on the players. The loot point should be marked clearly in some way below the Trigger_score block to allow the robbers to know which room their loot point is in. 

Other entities 

· Item_lootbag entities must be scattered throughout the level marking points where you would like your lootbags to appear. Place some in abundance in hard to reach places encouraging robbers to boost one another to those points. 

· An Info_player_observer entity must be placed somewhere in the level, this acts as viewpoint for players to view the level from before choosing a team. 
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This document is intended to outline the objectives that have been achieved within the Group 19 project ‘Cops ‘N Robbers’.  The project plan will be referenced along with how well the factors raised within that report have been achieved.

1. Feasibility

- The economic feasibility of the project was kept well within reasonable bounds.  None of the group members obtained more than minimal expense for the creation of the mod. 

- All of the legal requirements are met within the project as long as the project remains a non profit release.  Valve (the creators of Half-Life) will have to be contacted before a commercial version is released but there are no plans to do so at the present.

- In terms of technical feasibility, it has become clear that the development team were unprepared technically to deal with everything that occurred within the project.  The map was too ambitious for both the mappers and the engine within which it was being created. Weapon creation, was also problematic. 

2. Risk Assessment

The risk assessment was highly accurate in its prediction of the necessity of a project deadline extension and also the prediction of lack of software knowledge within the staff.  These factors should have been looked at in much greater detail throughout the project.  A final project was made within the deadlines given however, although its quality was decreased slightly because of the need for more time.

3. Absence Management

The absence management procedure designed worked suitably well for the Group’s needs.  Only a few instances of group members not being able to attend meetings occurred along with no instances of warnings being given.

4. Testing procedures

The failure to meet the deadlines as set within the timetabling of the project has meant that the extensive testing described has been unable to be accomplished.  Throughout the evolutionary design process, the testing has been continuous to ensure that major bugs have been ironed out of the game-play.  Ad hoc testing has also been implemented via the use of LAN’s and willing volunteers.  This has allowed game-play tweaks to be made before the final release was made.

5. Game Engine Evaluation

The Half-Life engine was a good choice for the modification of the code itself with a  wide variety of help and information available for inspection.  The engine itself however has been proven to be limited in terms of map size and texture allocation, with the frame rate of our map running awkwardly on occasion.

6. Revised Specifications

The following is a revised spec for the running of the included Chicago map.  A smaller and less detailed map would result in a need for a less ambitious specification.

Recommended Spec:
1.5GHz Pentium




256 Megabytes of RAM




GeForce4




150mb of Hard Disk space

7. Quality Assurance Evaluation

The quality assurance of the project was integrated into the weekly meetings that were carried out by group 19.  This helped to ensure that the project kept to its deadlines and was meeting preset standards as defined within the project plan.  The compression of the project deadlines that occurred towards the end should have been more rigorously dealt with within these meetings but because of other work commitments this was not achieved.

8. Management of Change

The group stayed very true to the initial project plan with no additional changes being made to the proposal.  Some instances of features being removed from the plan did occur but as such no change issues were ever decided to be of high enough importance to involve preset standards.  Several Gantt chart changes were made however and have been documented within the final project report.

9. Main Game-play Features Implemented

· Fully 3d environments

· Two player teams – Cops or Robbers
· First person perspective
· Score system based upon loot values, arrest rates, kills

· Imprisonment / Escape from jail objectives

· Multiple Robbery locations with varying ‘loot’ values

· Teamplay based levels with multiple routes depending on players

· Voice communications available for both teams
· Differing player speed depending on loot carried
· Three round end functions – time, points or capture
10. Graphical Changes Made
· Enhanced crowbar melee model
· Enhanced character models for cops and robbers
· Completely new set of sound effects
· Completely new menu graphics
· Completely new map with integrated textures
Possible Features to be Implemented

As it stands, the current game mod incorporates almost all of the aspects of game play that we said it would in the initial project plan (see Appendix D), but in addition to these features there are still many other aspects that we would wish to develop if work on the project was to continue.

The first major change to be made within the mod would be the level. Through experience we have now discovered that large scale, interior and exterior location maps do not run very effectively using the Half-Life engine. If work was to continue on the mod, it would begin with the implementation of a completely new level from scratch. The new level would be smaller, but more detailed, using less buildings, but with more accessible rooms contained within them. Hopefully this would reduce the amount of open space in the level, and would therefore increase the player’s frame rate while navigating the map, which at the moment is the only real, noticeable error with our current level.

Another feature that could be implemented into the game mod would be that incorporation of different player classes. At the moment each team only has one character class, the addition of more character classes to each of the teams would enhance game playability. New character classes could be assigned different attributes, allowing them to either move faster, carry more loot, or inflict more damage. These varying attributes would lead to more cooperative game play between players, with each class playing a vital role to the team they are on.

A new scoring system could also be implemented, awarding more points for harder to reach loot bags. Loot could be placed in locations throughout the level that are only accessible as a team, for example, the loot can only be reached by standing on the shoulders of other players on your team. This again would lead to a greater level of cooperative game play.

The scoring system could also be altered, along with the round times. Both of these qualities could be decided upon by the server running the mod, allowing the fewer robbers on a team to need less loot to win the round. An alternative to this would be to set the scoring conditions to win the round automatically, depending how many players are on the robbers team. For example;

Points needed to win the round = 10 * Number of robbers on the team.

New character models would also be created for each of the different character classes, as well as new models for weaponry, such as grappling hooks to allow the scaling of building walls.

Other features that could be implemented into out game mod would include the ability for players to pass loot between them, or to throw loot to players from the top of buildings, or over walls.

All of these additional features are features that could be added to the game, but are not necessary. They are simply there to enhance game play. As it stands at the moment, the game runs without any real noticeable errors, with the key features such as the jail working in exactly the same way as they were designed to. Because of this the basic fundamentals of the game would not be altered. New features would simply be added.

Bibliography and Thanks

There are many resources that were used throughout this project.  Some of the most notable thanks however go to the users of the Wavelength forums whose continual help in all areas of the mods development has been indispensable.  As well as these the users of #wavelength irc channel have talked the group through some tough patches.  Special thanks should be given to BigGuy, Omega, X-Out, Percy and DeepFlame.

Thanks also go to Sonia Blaza and Mark Doughty for enabling us to do this project, if we were to repeat it after all of the knowledge we have gained undoubtedly the final product would be superior but the process would not be the same.

Main Websites Referenced

Tutorials Sites:


http://www.thewavelength.net/oldsite/coding/ - Wavelengths old site


http://hlpp.telefragged.com/tutorial.htm - Half life programming planet


http://www.vlatitude.com/tutorials.php - Clans tutorials for maps and code


http://hlci.telefragged.com/ - Halflife modders heaven

http://collective.valve-erc.com/ - The valve editing website

http://www.karljones.com/halflife/coding.asp - Half life coding almanac

Specific Function Help:


http://hlpp.telefragged.com/tuts/bg_roundbased.htm - Big guys round system


http://omega.frontline2.com/funcjail.txt - Omegas jail function suggestion


http://hlpp.telefragged.com/tuts/teamspawn.htm - team spawn tutorial


http://www.game-edit.org/tutorials/general/map_zip/map_zip.html

http://elife.5u.com/teamstutorialsdk22.html - team based game-play

Forum Help:


http://www.thewavelength.net/forums - Wavelength forums
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