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1. Scope

1.1 Identification

This is the project plan for Creatures 3D (current working title).

Creatures 3D (C3D) is to be developed in house by Creature Labs. At the time of writing no contracts have been signed though it is likely that Mindscape will act as the title’s publisher.

1.2 System Overview

C3D will be the companies first venture into 3D development and will be built upon the established branding of previous Creatures titles (C1, C2, C3, C3.5, and CA&P). C3D will continue the mould of building playground worlds employing artificial life techniques rather than hard coding a linear game. Players will be encouraged to play the game in their own way as opposed to assigning pre-set game mechanisms and behaviours. 

C3D will aim to push the Creatures brand into several new niches to expand our current user base whilst maintain existing customers support. This will be partially served by simply moving the game into a true 3D environment. There is a now quite long standing reluctance for many game players to purchase 2D based games irrespective of the quality of their content, hence by developing C3D in a 3D world we should be able to open our product to a wider audience. Creating additional game play mechanisms such as resource management and balancing this against a harsh environment will allow an aspect of survival not previously seen in Creatures titles. Challenging the user to play both from a Norn or Grendel point of view will also help to widen our market by increasing the gaming incentives for individuals who may be put off by the current “cute” feel to Creatures games.

C3D will be developed using Origin currently being finalised within the technology group. Origin will also provide us with a third party physics system; IPION. Naturally some aspects of DirectX will be used to produce C3D. No other third party software is currently planned for use in C3D though there are areas of software development where third party software could be implemented if internal problems are encountered. For a full list of software and hardware requirements see sections 2.3 to 2.5.

1.3 Document Overview

C3D will follow the procedures and standards set out as part of the company QMS protocol. Where modifications to these procedures are to be implemented they will be disclosed in this document.

C3D will draw on all of the previous Creatures games as a point of reference. Further reference will be drawn from earlier modes of documentation in the development cycle, in particular the design document completed for QMS1.1. Further design document will be created outside the QMS1.1 document and will be submitted at the time of 1.2 review. This documentation will remain live during the course of the project.

The C3D project cycle will draw upon resources from the Technology Group and to a lesser extent C3.5. As with the Beasts project, currently ongoing at the time of writing, many areas of development particularly in relationship to code and Origin will be shared. In sharing these aspects of the project we reduce the overall cost burden as well as the risk associated with extensive process of QA testing areas of code handling the same functionality. Beasts will share significant amounts of 3D resources with C3D particularly in relation to the renderer and animation systems. The technology group will be able to provide support with Origin related tasks, brain development, low level rendering, sound, and advances in A-Life technology. C3.5 is set for release in Q3-00 and will prototype many of the Internet / network features we will be incorporating into C3D. This latter case is in conjunction to the Babel network communication manager Mark Stamp is currently developing.

1.4 Definitions and Acronyms

Readers familiar with CyberLife Technology and Creature Labs software should not find reference to any unusual definitions and acronyms in this document. Further references can be found in the C3D Design document, the System Architecture document, and most Origin related documentation.

2. Project Organisation and Resources

2.1 Internal Personnel







All C3D project members will report to the Producer. The Lead; Programmer, Agent Engineer, and Artists will work with the Producer to co-ordinate work within their disciplines. The lead art role is to be split so that Colin Swinbourne will be responsible for technology aspects of the art brief and Claudio Berni will be responsible for aspects of the creative art brief. C3D will depend heavily upon the technology group, key individuals from this area of the company are listed bellow.

Other key personnel include:

QA Manger 


– Paul Dobson
C.T.O. (Head of technology Group) – Toby Simpson
Key Technology Group members:

Origin Project Manager

– Keith Hook
Head of Artificial Organisms Team – Dylan Barnarse
Biology contact 


– Helen Burchmore
Brain engineering contact 

– Dave Bhowmik
3D render technology 

– Gary Buckley
Music and Sound systems 

– Pete Chilvers

2.2 Subcontracted Work or Remote Personnel

With the exception of the Origin physics system C3D does not intend to involve remote or subcontracted work. 

2.3 Development Software Items

Operating System

Windows 98 will be used as the operating system throughout the project. There is a possibility that this may be upgraded to Windows 2000 during the course of the project though this will be assessed at a later date. Windows 95 will also be required for testing purposes though this is likely to be handled via the QA department. Artists will continue to use Windows NT service pack 4 and will upgrade to service pack 5 as soon as it becomes available. No coding development will occur for Windows NT as it does not support DirectX and as such is not part of the target market defined in QMS1.1.

Test, Analysis, and Control Software

NuMega BoundsChecker

Intel Vtune Performance Enhancement Environment

Rational Rose

SourceSafe – will be removed as the team moves over to CVS

CVS (required for all staff)

TestTrack – Bug reporting software

Programming Software

Microsoft Developer Studio (includes Visual C++, Visual SourceSafe)

Microsoft DirectX SDK (free)

Aureal Semiconductor A3D SDK (free)

Creative Labs EAX SDK (free)

Artists Software

Kinetix 3DS Max R3.0 / Character Studio / Plug-ins (too many to mention)

Adobe Photoshop 5.0

Autodesk Animator Studio

Parallax Matador (GSI)

Jasc Software Paint Shop Pro (shareware, programming, agent engineering and art)

Adobe Premier 4.1 (shared access)

Adobe After Effects (shared access)

In-House Software

Origin

Physics System (currently proposed as IPION)

Babel network library

Various development tools for agent engineers and biologists primarily constructed within the world builder tool for Origin.

2.4 Non-development Software Items

Microsoft Office:



Word



Excel



Project (though much of the scheduling will be performed in Excel)



Outlook



Internet explorer



Notepad



PowerPoint



Photo Editor



Picture Publisher



Windows 98 and NT Explorer

Adobe Acrobat 3.0/4.0

2.5 Hardware and Firmware Items

Hardware

For development purposes the team will be using a range of PIII PC’s. It will be necessary for the QA department to maintain a machine with the minimum target specifications. The ability to test alternative chip sets to Intel will also be desirable. 

The art department will be FROG Pentium III / 450Mhz machines 512Mb RAM, 18Gb HDD, Sony 500PS 21” Monitor, and Wacom graphics tablets.

The artists will also have shared access to an EpsonG9500 Digital scanner.

B&W + Colour printer 

Sub-PC Hardware

Graphics cards: For development purposes it will be necessary to test against a wide range of graphics cards, these hardware tests should also be carried out from within the QA department. Given the current rate of technological advancement in the area of graphics card technology it would be foolish to attempt to guess in advance the makes of cards we will require. 

Sound cards: this is essentially the same as the case for the graphics cards. Likely candidates for manufacturers include Creative Labs and Aureal Semiconductor.

Modems: modems are pretty standard. Networking will require testing and developing upon 28K and 56K modems.

Backup: This will be completed as per the company standard backup procedure.

Special Cases for Completeness

Art Department reference library

Plasticene, pens, paper

Desk, chair, fan

Coffee, soft drinks, water, jellybeans

Sense of humour

2.6 Schedules and Milestones

Creatures 3D will use an eight week build cycle culminating with a milestone. This has been performed to fit with the length of the project and to reduce time “wasted” during milestone wrapping at early the stages of the project cycle. 

Productivity and quality will be reviewed informally on a regular basis during the course of each milestone. A formal review of project status will be made after each build cycle has been completed, this is to be completed by the Producer with the support of the leads from each discipline. A formal code review will be performed by the lead programmer immediately after each build cycle, this will involve the entire programming team. This process is not expected to take longer than a day, actions arising from this process are to be reported to Producer.

The schedule is presented in the rear of this document. It will be maintained as a live document outside of the QMS documentation during the course of the project. A milestone list is included in the appendix of this document, please note that the full milestone deliverable list forms part of the deliverables list for milestone 2 of the project cycle by which point we will be in a position of greater certainty as to the time frames involved.

2.7 Lifecycle

The pre-production phase of the project will follow the standard QMS process of concept, design, and bible phases.

The build cycle will be performed as stated above.

Five working days have been allocated to all members of the programming team for design and documentation. This is likely to be spread across the milestone rather than occurring as a single block. The end of each build cycle will see one week allocated to milestone wrapping. Where members of the team are brought onto the project mid milestone they will not form part of that milestones deliverable list, work will be rolled over to the next milestone.

Internal testing during the milestone cycle phase will be ongoing rather than at a set point during the wrapping phase. Team members will be required to assess their work during its construction, responsibility will therefore be placed upon the individual to check in bug free work.

2.8 Configuration Management

C3D will use CVS as its mechanism for configuration management.

All code and design documentation will be held within CVS (once the system is fully operational) to maintain version integrity. No plans are currently in place to handle version control for agent engineers or artists. All code and documentation checked out under CVS will only be editable by the individual whom has checked it out. Authorisation for modification to the documentation and code is as follows: 

Design Documentation (QMS)
Producer

Technical Documentation
Programmers (under supervision from Lead Programmer)

Code
Programmers

Additional documentation and general design ideas will be maintained in the intranet discussion group. All team members will have access to this site and it will form a valuable source of informal design ideas and concepts. 

2.9 Techniques and Methodologies

Creatures 3d will follow the QMS Development Process.  C++ software development will follow ISO 9001 process 1.3 (4.4.7) which outlines an iterative approach to object-oriented software analysis and design. Design documentation will use Unified Modelling Language (UML) where appropriate.

Agent engineering requires a cell-oriented approach. Whilst this has much in common with OOD it requires the bottom-up design of reusable, general-purpose cell types. Origin development is currently in its infancy, and consequently development methods are embryonic at best. Experiences from the technology group and Beasts need to be collected and common working practices established.

3. Activities

3.1 Requirements Development

C3D has been designed whilst taking into consideration several key criteria listed below:

Previous Creature titles

Competitive analysis

Industrial experience within the development and review teams

Feedback from the Creatures community

Key additional input will come from our publisher though at the time of writing no contract has been signed. Focus testing is also likely to occur during the later stages of the project though this as of yet remains unplanned.

3.2 Analysis and Design Phase

This is detailed in the lifecycle section. Analysis and design can be assumed as an ongoing process and time has been added into the schedule to meet this requirement. The system architecture document prepared by Robin Charlton will form the basis upon which coding tasks are established. This will be maintained as a living document throughout the project under the control of the lead programmer. UML will be used within the design documentation wherever appropriate. Conceptual integrity will be maintained by the Producer informally within the team and formally over the design documentation.

Due to the technical background required for C3D and the company-wide change from CHAOS to Origin there is little reuse from previous CyberLife projects. This is not the case with regards to intellectual risk as many of the processes involved in C3D have been applied to previous Creatures titles. In general C3D will be building its own systems in conjunction with the technology group rather than buying them in. There are two notable exceptions to this. Firstly a physics system is to be purchased for incorporation into Origin. This system will be reusable for all future Origin based applications and significantly reduces the risk and cost associated with the internal development of such a tool. Secondly the team will be producing a system for handling progressive level of detail (LOD). This technique is complex and the results are not guaranteed, there is a third party alternative in the form of MultiRes (http://www.digimation.com) which could be purchased if necessary. This requirement will be assessed during the construction of the LOD code.

External software interfaces essentially involve DirectX and IPION. DirectX has been separated as much as possible from the internal code structure i.e. the scene manager. In all cases care has been taken to deliver modular code with clearly defined dependencies. Whilst not guaranteed, through lack of implementation, this should enable portability and support change strategies. With regards to the IPION / Origin link interface design and structure will be handled by the technology group and only examined from a monitoring point of view with regards to the development team.

The deign for the user interface is detailed in the QMS1.1 design document. Until we prototype the UI we will be unable to know how well it works. The UI will therefore be assessed at regular intervals and appropriate changes made when necessary.

Memory management will be handled by the Origin system memory manager or the system heap manager where appropriate. Data storage will occur within Origin cells with persistence being maintained by Origin. Game assets will be handled by custom file formats based upon standard file formats.

Programming will occur in C++, the Origin scripting language, embedded behaviour language, and the property script language (decision to be made by the artificial organisms team). Error handling will be performed using the C++ exception mechanism. Multiple threads will be rarely used with typically only one thread being executed at a time. Multithreading will be primarily used for handling system based code such as sound.

All other requirements stated in the QMS1.2 Project Plan template can be found within the System Architecture documentation also presented as a deliverable for this phase of the project cycle. As with all projects the design will be updated and refined during the course of the project, this process will be monitored on an informal and formal basis by the Lead Programmer and Producer.

3.3 Code, Testing, Release, and Review

Builds will be constructed and maintained by the Lead Programmer whom will be responsible for approving said builds for internal release. Builds to be sent outside of the team will be signed off by the producer before requesting QA testing. All builds to go outside the company will be first sent through QA whom will be responsible for cutting the CD and performing standard bug, and virus checks. No builds will be released beyond QA without extensive testing, no builds will leave the development team without first going through QA.

Builds will occur at each milestone once the project is mature enough to warrant them. Towards the end of the development phase builds may become more regular and are likely to be passed to QA partially for bug testing and partially to give the development team fresh input. During Alpha and Beta builds will become more regular and will involve significant bug testing from the QA department (see section 8).

Code will be checked primarily on an informal basis by peer review. This will be an ongoing process and will be supplemented by a formal code review after each milestone. This formal review will be co-ordinated in conjunction with the CTO and will involve all of the programming team and potentially other programmers whom have had an input into the project during the milestone. All coding documentation will be maintained by the Lead Programmer in a live state, all coding documentation will be reviewed by the Lead Programmer. Design and art documentation will be reviewed and maintained by the Producer. Documentation will only be allowed outside the company at the authorisation of the  Producer.

It is essential that the prime level of testing occurs within the team and not QA. To this end all programmers will be responsible for the modules they code and are expected to deliver code that is free from obvious problems. The QA system is designed as a safety net to catch issues that can not be easily or quickly found within the development team. During the early phases of the project bugs will be monitored and checked by the Lead Programmer. As the project matures this role will be primarily handled by the Producer and the QA department. Time and resources will be allocated to correct discovered defects by the producer. When the QA department becomes formally associated with the development team it will be the Producers responsibility to claim fixed bugs and the QA department will then check against this updated bug report before closing or reopening the bug.

Development deliverables are to be monitored by the leads for each discipline under the direction of the Producer. Milestone deliverables will be monitored by the Producer, CTO, and Director of Development. Once a contract has been signed then the milestone deliverables will also be monitored and signed off  by the publisher.

4. Risk

The following table gives a list of the potential risks involved in C3D. No destination between technical, scheduled, cost, manpower has been made in this table.

L = Likelihood of risk occurring %

S = Slippage in days

C = Contingency (L*S) in days

Please note that contingency times have not been added into the schedule but are included in the table as a point of reference to the seriousness of the risk.

Risk
L
S
C
Contingency

The physics engine is too computationally expensive for C3D
40
260
104
This will be an unknown quantity until we can place test-bed data into the system. 

There are no contingencies if the system is too slow to be usable short of writing our own physics system, which would be a very time consuming and expensive period without any guarantees of success. 

Depending upon the level of partitioning supported in the physics system it may be possible to reduce the number of active agents and thus reduce the burden on the processor.

Late delivery of Origin or ongoing speed / efficiency problems impact upon C3D
70
80
56
This is likely to improve now that Origin has moved into the Clabs office. Origin is however the prime component of C3D and as such it is an unavoidable risk. We are also heavily dependent upon the success of the scripting language.

Zone construction may prove highly art intensive and time consuming
70
60
42
Early in the projects cycle we will design and build a prototype zone. This will allow us to place a greater degree of certainty upon the development time scales involved. 

If zone construction becomes prohibitively expensive we will simply reduce the number of zones (currently set at 20). Some contingency will be placed in the plateau design to plan for this eventuality.

Insufficient time has been allocated to the agent engineers
50
80
40
Our agent engineers are unfamiliar with Origin and have been allocated an extensive period of time at the beginning of the project to prototype a simple system. Once this task has been performed we will be able to assess the degree of complexity involved in the task ahead. We also have the ability to scale the scope of the projects agent count to a certain degree if the task becomes prohibitively large.

Developing Norn and Grendel cultures proves too time consuming
60
60
36
Previous titles have only really used one character (the Norn) and slightly modified it to represent the Grendel. 

This is now being looked at by the AO group. The basis for the Norn and Grendel characters will be the same,  we will then modify this base class to incorporate the behaviour required for both species.

A final solution could be to remove the Grendel as a specific character though this would be a highly undesirable option given its key importance as a USP.

The brain model is unconvincing or too processor intensive
30
100
30
This is a difficult topic as the brain model will require a complete reworking for C3D and it is highly unlikely that we can use the C3 brain model as a contingency.


We are however in a strong position with the foundation of the AO group in that the available talent pool has significantly increased and as such are likely to be able to resolve issues and problems rapidly and with flexibility.

Resources are not available when required
50
60
30
C3D although working to a lengthy development timeline has a very large amount of work. Resource planning is occurring as part of the QMS 1.2 documentation. Consideration is required at this early stage so that any necessary recruitment can take place in advance of the fact. Due to the programming and art intensive nature of C3D it is also likely that we will need to load the project with agent engineers towards the end of the development cycle when systems have been completed.

Unable to check entire data size of plateau until late in the project
90
30
27
Zone and agent construction will continue until late in the project, as such we will not know the full data size of the game until Alpha. 

We can make estimations regarding data sizes from an early stage in the project it will be essential to monitor these values and allow for data excess if problems later on are to be avoided.

Connection between a specified character animation and physics system may prove difficult
75
30
22.5
Due to technical limitations character animations are to be keyframed in advance and then forced into a true physical environment. This will produce problems with object locomotion and interaction. 

Time has been included into the schedule for this eventuality and some simplified physical solution will be required.

Origin is too slow to function for C3D
60
30
18
We have little contingency for this risk other than the fact that the Origin team are now within the remit of the technology group and feedback from the development teams is likely to be more rapidly implemented than before.

The plateau scale is too small to have significant ecological regions
80
20
16
Unfortunately until the system is running this is impossible to judge. 

It will be possible to accentuate the environment to produce the results we require though how stable and how much effort this will require is yet to be determined.

Testing time for QA is excessive due to having two population types
80
20
16
The QA testing cycle is already extensive and time consuming with regards to Creatures products. By adding two population types (Norns and Grendels) we are essentially doubling this workload. 

This can be partially reduced by examining areas of similarity only once, how much this reduces the overhead both for QA and the development team is yet to be ascertained.

Cellular automata are two slow or memory intensive.
30
50
15
We are heavily dependent upon CA’s for a wide variety of tasks within C3D. The development of CA’s is likely to primarily occur within the technology group at which point we can assess their performance on a large scale. We currently have few options if this system fails though its granularity and update rate can be dropped to improve performance.

Origin or its support tools do not function or are not available
70
20
14
Some of these issues can and will be tackled within the team, however resource time allocation to this area of development is short and will require extensive support from the technology group. If Origin is to be successfully tested within the technology group many of these issues will have to be resolved anyway and it is our hope to pick up these technologies modifying them to our own needs.

The product is overly ambitious and new
20
60
12
Key areas of technology will be isolated and front loaded into the development plan to ensure early test bed plans can be performed to test efficiency and functionality. 



We will not have enough agents to make an interesting environment
60
20
12
This is really a speed issue relating to Origin, the physics system, and the renderer. Processing power is finite but experience with previous Creatures titles should give us some degree of confidence that this will not be a major issue.

A-Life plant model may be unconvincing
60
20
12
Plant growth and zone development is a key area for C3D, its inclusion is essential. 

Plant models have been successfully developed by CS in the past and graphical aspects at the C3D end of development may prove time consuming but should give good rewards. We will be required to take the existing plant model before modifying it to C3D requirements. It is difficult at this point to ascertain how much effort this will require though time has been allocated within the schedule for the task.

The user interface may be clumsy in a 3D environment
70
15
10.5
We are attempting a form of UI not previously performed in another game, that of merging an established 2D UI into a 3D world. 

If navigation using the specified method (see section 16 QMS1.1) becomes problematic then other solutions will be evolved to fit the requirements. By defining the UI in a detailed fashion at this point we allow ourselves a degree of confidence in its functionality. Once implemented we will be able to tweak the UI until it registers the level of performance we desire.

The physics engine is delivered late or is incorporated late into Origin
70
30
10
It will be essential to perform early test bed scenarios upon the physics system to gain an understanding of its abilities. If delivery is late then our degree of certainty is compromised.  This is currently occurring within the technology group and is only likely to be an issue if data transmission between the Origin cell model and IPIONS proprietary format become extensive.

3D renderer is too slow to handle the complex environments C3D will demand
50
20
10
The low level renderer is nearing completion and will continue to be optimised. Our key area of technological advancement; progressive level of detail, will be assessed mid way through its development. There are third party options to performing this operation in house.

The games data size is too large
50
20
10
Collision and renderer geometry may become very large if a significant area of the world remains active. 

It may be necessary to make certain areas of the plateau dormant although this will place certain restrictions upon the degree of design flexibility. 

CDN not completed on time
50
20
10
Currently the issue of the CDN has not been resolved. We do not have the time or experience within the C3D team to undertake this task and it is unlikely to be completed by the C3.5 team (whom will require it first).

The only viable contingency for this is to leave out the CDN aspect of C3D out of the product.

The property sets for the brain model produces unconvincing or undesirable behaviour.
30
20
6
This is difficult to judge until we have test data from the AO group. We can always revert to the classification system if the system completely fails.

Version control between C3D and other teams in CLabs could become complex and time consuming.
30
20
6
This has already been raised as an issue and is being looked into at the moment. It is likely that we will need to establish clearly defined and monitorable procedures to contain and avoid any potential problems. 

No obvious experience in constructing 3D path finding mechanism
60
10
6
This will form an essential aspect of C3D and must be resolved. Following the requirement capture phase recently performed by the technology group we have a number of options for solving this issue. The AO group will be prototyping the models before incorporation into the product.

New biochemistry model and genome is too complex or is unfeasible
20
30
6
Attempting to modify this major aspect of the Creatures world is desirable but risky. The entire process will be designed and discussed thoroughly in advance of the first line of code. We now have three experienced biologists looking at this area of the project which gives us confidence that this will not happen.

Falling back to the C3 genome and biochemistry is always a viable option.

The water flow model is unconvincing
30
15
4.5
We will be using water flow as a major plot driving mechanism although we will not actually model correct water dynamics. 

Until we have seen the graphical representation of this system it will be difficult to make any judgements regarding its suitability. The water model will be developed in tandem with the weather model at an early stage in the project cycle to minimise the risk of this effecting later deliverables. 

The food chains we are designing are unstable.
10
20
2
This will be difficult to assess until implementation though we have allowed contingencies in the plan for re-injecting extinct species.

Product does not sell sufficiently
10
NA
NA
C3D develops product ready technologies connected with shared spaces, virtual worlds, and 3D presentation of CLab’s technology. This work is valuable to other products.

4.1 Scheduled Risk

No scheduled elements have been included as offset against risk and no tasks have been timed on the assumption of abnormal working practices.

4.2 Cost Risk

No contractually related cost risk exists since no contract exists at the time of writing. Cost risk due to publisher request for product enhancement will be dealt with on a case by case basis with weighting as to potential time and resource issues. Cost risk with regards to purchasing third party software has been worked into the budget.

4.3 Manpower Risk

The effect of manpower risk on C3D can be broken down into four areas:

Agent Engineers for C3D will, alongside the Beasts team, be the first to use Origin. At the time of writing Origin is nearing functional completeness however additional changes and upgrades will be required and in the meantime all AE’s will require training in the Origin scripting language. Thus until we have established a team and commenced actual development, as opposed to design, we will not fully understand the skill sets of our staff or the level of support they will require.

Programming for C3D is a potential issue due to the level of new technology we are employing in its development. This is particularly pertinent with regards to 3D, animation, physics, and networking which will again require ongoing training within the team. Areas of key technical risk and uncertainty have been examined and researched, however, as with all new areas of development until we actually tackle the problems we will not be able to ascertain the level of threat.

Artists within CyberLife will for the first time be building models and landscapes for real-time3D rendering as opposed to high poly count models for conversion to sprites. The technical ability of the art team is more than sufficient to handle this transition but it may cause some early glitches before a happy medium is found.

We will be heavily dependent upon the technology group for project completion therefore any manpower risks associated with this area of the company will naturally filter down to the development team.

Four new members of staff, two Agent Engineers, and two Artist, will be required for the completion of C3D. This issue is being resolved at the time of writing.

5. Project Outputs

5.1 Deliverables

The project deliverables, i.e. milestone deliverables, will be delivered at milestone 2. All milestones dates can be found on the project schedule (see section 6). 

The primary deliverable for milestone 1 (10/12/99) is the QMS1.2 documentation and additional design documentation. Additional renderer and high level geometry tasks have also been rolled into this milestone from pre-QMS1.2 work.

5.2 Non-deliverables

The majority of non-deliverables or test applications to be created for the development process are detailed or at least implied within the schedule. We will primarily aim to incorporate many of these tools into the Origin World Builder tool to enable an integrated development platform. It is likely that the numerical bulk of these tools will be created by the AO group for testing genetics, biochemistry, and brain functionality and as such will not be handled by the C3D development team. Applications will also be written inside 3DS Max for geometry extraction and mesh labelling purposes.

I have not attempted to list every tool we will require for the production of C3D as the list is likely to be quite extensive and subject to change.

6. Appendix 1 – Schedule

Programming Schedule

W/C
W/E
Robin
Christian
Francis

29-Nov-99
3-Dec-99
Region exporter / Test Appilcation
Sys architecture + IPION review
x

6-Dec-99
10-Dec-99
Integrate Standard Geometry / Sys Architecture
Review of IPION
x

13-Dec-99
17-Dec-99
Review environment (Beasts / Universe)
IPION character animation design
x

20-Dec-99
24-Dec-99
Holiday
Skeleton representation design
x

27-Dec-99
31-Dec-99
Holiday
Holiday
x

3-Jan-00
7-Jan-00
AE simple world / Localisation design
Client server design
x

10-Jan-00
14-Jan-00
Skeleton representation design
Client server design
x

17-Jan-00
21-Jan-00
Skeletal technique investigation
Client server implementation
x

24-Jan-00
28-Jan-00
Object extractor
Client server implementation
x

31-Jan-00
4-Feb-00
Milestone 2
Milestone 2
x

7-Feb-00
11-Feb-00
Planning + documentation
Planning + documentation
x

14-Feb-00
18-Feb-00
LOD investigation + design
Network communication language
x

21-Feb-00
25-Feb-00
LOD investigation + design
Client server lists
x

28-Feb-00
3-Mar-00
Code LOD model
Link client server system to main app.
x

6-Mar-00
10-Mar-00
Code LOD model
Investigation of network aspects of IPION
x

13-Mar-00
17-Mar-00
GDC
Client side physical representation
x

20-Mar-00
24-Mar-00
Holiday
Collision investigation + design
x

27-Mar-00
31-Mar-00
Holiday
Milestone 3
x

3-Apr-00
7-Apr-00
Planning + documentation
Planning + documentation
x

10-Apr-00
14-Apr-00
LOD Engine integration + feasibility test
Collision investigation + design
x

17-Apr-00
21-Apr-00
LOD exporter
Physical exporter (environment)
x

24-Apr-00
28-Apr-00
LOD exporter
Region virtual volumes
x

1-May-00
5-May-00
LOD tweaking
Region virtual volumes
x

8-May-00
12-May-00
LOD tweaking
Portal collisions
x

15-May-00
19-May-00
LOD tweaking
Animation controller + state table design
x

22-May-00
26-May-00
Milestone 4
Milestone 4
x

29-May-00
2-Jun-00
Planning + documentation
Planning + documentation
x

5-Jun-00
9-Jun-00
Investigation of skinning (with Gary)
Animation controller + state table design
x

12-Jun-00
16-Jun-00
Skeleton exporter
Animation controller + state table design
x

19-Jun-00
23-Jun-00
Skeleton exporter
Holiday
x

26-Jun-00
30-Jun-00
Skeleton exporter
Code pose tables 
x

3-Jul-00
7-Jul-00
Skeletal model coding
Code pose tables 
x

10-Jul-00
14-Jul-00
Skeletal model coding
Code pose tables 
x

17-Jul-00
21-Jul-00
Milestone 5
Milestone 5
x

24-Jul-00
28-Jul-00
Planning + documentation
Planning + documentation
Planning + documentation

31-Jul-00
4-Aug-00
Holiday
Physical exporter 
Automated build process design 

7-Aug-00
11-Aug-00
Facial animation investigation
Physical exporter 
Visual media control (CA exporter)

14-Aug-00
18-Aug-00
Facial animation design
Entity representation
Visual media control (CA exporter)

21-Aug-00
25-Aug-00
Facial animation exporter
Skeletal representation
Visual media control (CA exporter)

28-Aug-00
1-Sep-00
Facial animation exporter
Animations collisions
Visual media control (CA exporter)

4-Sep-00
8-Sep-00
Facial animation exporter
Animations collisions
Holiday

11-Sep-00
15-Sep-00
Milestone 6
Milestone 6
Milestone 6

18-Sep-00
22-Sep-00
Planning + documentation
Planning + documentation
Planning + documentation

25-Sep-00
29-Sep-00
Facial animation coding
Animations collisions
Environmental message broadcasting

2-Oct-00
6-Oct-00
Facial animation coding
Holiday
Behavioural Language

9-Oct-00
13-Oct-00
Texture animation design + coding
Hand controller
Behavioural Language

16-Oct-00
20-Oct-00
Genetics physical form
Maths API for camera
Behavioural Language

23-Oct-00
27-Oct-00
Procedural skin textures
Behavioural Language
Installer

30-Oct-00
3-Nov-00
Mesh scaling
Behavioural Language
Installer

6-Nov-00
10-Nov-00
Milestone 7
Milestone 7
Milestone 7

13-Nov-00
17-Nov-00
Planning + documentation
Planning + documentation
Planning + documentation

20-Nov-00
24-Nov-00
Mesh scaling
AE Support + Optimisation
Behavioural Language

27-Nov-00
1-Dec-00
AE Support + Optimisation
Dating server support
Behavioural Language

4-Dec-00
8-Dec-00
AE Support + Optimisation
Dating server support
Behavioural Language

11-Dec-00
15-Dec-00
AE Support + Optimisation
AE Support + Optimisation
Behavioural Language

18-Dec-00
22-Dec-00
Holiday
Holiday
Holiday

25-Dec-00
29-Dec-00
Holiday
Holiday
Holiday

1-Jan-01
5-Jan-01
Milestone 8
Milestone 8
Milestone 8

8-Jan-01
12-Jan-01
Planning + documentation
Planning + documentation
Planning + documentation

15-Jan-01
19-Jan-01
AE Support + Optimisation
AE Support + Optimisation
AE Support + Optimisation

22-Jan-01
26-Jan-01
AE Support + Optimisation
AE Support + Optimisation
AE Support + Optimisation

29-Jan-01
2-Feb-01
AE Support + Optimisation
AE Support + Optimisation
AE Support + Optimisation

5-Feb-01
9-Feb-01
AE Support + Optimisation
AE Support + Optimisation
AE Support + Optimisation

12-Feb-01
16-Feb-01
Alpha Candidate
Alpha Candidate
Alpha Candidate

19-Feb-01
23-Feb-01
Alpha Task List
Alpha Task List
Alpha Task List

26-Feb-01
2-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List

5-Mar-01
9-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List

12-Mar-01
16-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List

19-Mar-01
23-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List

26-Mar-01
30-Mar-01
Beta candidate
Beta candidate
Beta candidate

2-Apr-01
6-Apr-01
Build time for E3
Beta Task List
Beta Task List

9-Apr-01
13-Apr-01
Build time for E3
Beta Task List
Beta Task List

16-Apr-01
20-Apr-01
Beta Task List
Beta Task List
Beta Task List

23-Apr-01
27-Apr-01
Master candidate
Master candidate
Master candidate

Art Schedule

W/C
W/E
Claudio
Colin
Art 3
Art 4

29-Nov-99
3-Dec-99
Biology + zone design
Norn, Grendel, Ettin Design
x
x

6-Dec-99
10-Dec-99
Milestone 1
Milestone 1
x
x

13-Dec-99
17-Dec-99
Holiday
Norn model skin + skeleton
x
x

20-Dec-99
24-Dec-99
Holiday
Norn model skin + skeleton
x
x

27-Dec-99
31-Dec-99
Holiday
Holiday
x
x

3-Jan-00
7-Jan-00
Rough world model in Max
Norn model skin + skeleton
x
x

10-Jan-00
14-Jan-00
Portal + collision model
Grendel model skin + skeleton
Bring up to speed
x

17-Jan-00
21-Jan-00
Crystal Desert A
Grendel model skin + skeleton
Ettin model skin + skeleton
x

24-Jan-00
28-Jan-00
Crystal Desert A
Grendel model skin + skeleton
Ettin model skin + skeleton
x

31-Jan-00
4-Feb-00
Milestone 2
Milestone 2
Milestone 2
x

7-Feb-00
11-Feb-00
Crystal Desert A
Norn Animation
Ettin model skin + skeleton
x

14-Feb-00
18-Feb-00
Crystal Desert A
Norn Animation
Caves
x

21-Feb-00
25-Feb-00
Crystal Desert B
Norn Animation
Caves
x

28-Feb-00
3-Mar-00
Crystal Desert B
Norn Animation
Caves
x

6-Mar-00
10-Mar-00
Crystal Desert B
Norn Animation
Caves
x

13-Mar-00
17-Mar-00
Crystal Desert C
Norn Animation
Caves
x

20-Mar-00
24-Mar-00
Crystal Desert C
Norn Animation
Caves
x

27-Mar-00
31-Mar-00
Milestone 3
Milestone 3
Milestone 3
x

3-Apr-00
7-Apr-00
Holiday
Holiday
Holiday
x

10-Apr-00
14-Apr-00
Crystal Desert C
Caldera
Plants Crystal Desert
x

17-Apr-00
21-Apr-00
Carnivores Caldera
Caldera
Plants Crystal Desert
x

24-Apr-00
28-Apr-00
Carnivores Caldera
Caldera
Plants Caves
x

1-May-00
5-May-00
Herbivores Caldera
Caldera
Plants Caves
x

8-May-00
12-May-00
Herbivores Caldera
Herbivores Caves
Plants Caldera
x

15-May-00
19-May-00
Gardens A
Herbivores Caves
Plants Caldera
x

22-May-00
26-May-00
Milestone 4
Milestone 4
Milestone 4


29-May-00
2-Jun-00
Gardens A
Herbivores Crystal Desert
Forest A
Bring up to speed

5-Jun-00
9-Jun-00
Gardens B
Herbivores Crystal Desert
Forest A
Carnivore Caves

12-Jun-00
16-Jun-00
Gardens B
Savannah
Forest B
Carnivore Caves

19-Jun-00
23-Jun-00
Gardens C
Savannah
Forest B
Carnivores Crystal Desert

26-Jun-00
30-Jun-00
Gardens C
Savannah
Forest C
Carnivores Crystal Desert

3-Jul-00
7-Jul-00
Herbivores Forest / Gardens
Savannah
Forest C
Plants Forest / Gardens

10-Jul-00
14-Jul-00
Herbivores Forest / Gardens
Savannah
Carnivores Forest
Plants Forest / Gardens

17-Jul-00
21-Jul-00
Milestone 5
Milestone 5
Milestone 5
Milestone 5

24-Jul-00
28-Jul-00
Holiday
Holiday
Holiday
Holiday

31-Jul-00
4-Aug-00
Grendel Animation
Ettin Animation
Carnivores Forest
Marsh

7-Aug-00
11-Aug-00
Grendel Animation
Ettin Animation
Plants Savannah
Marsh

14-Aug-00
18-Aug-00
Grendel Animation
Ettin Animation
Plants Savannah
Marsh

21-Aug-00
25-Aug-00
Grendel Animation
Ettin Animation
Herbivores Savannah
Marsh

28-Aug-00
1-Sep-00
Grendel Animation
Fonts
Herbivores Savannah
Marsh

4-Sep-00
8-Sep-00
Grendel Animation
Volcano model
GUI First pass
Marsh

11-Sep-00
15-Sep-00
Milestone 6
Milestone 6
Milestone 6
Milestone 6

18-Sep-00
22-Sep-00
Holiday
Holiday
Holiday
Holiday

25-Sep-00
29-Sep-00
Grendel Animation
Norn Facial Animation
Ettin Facial Animation
Carnivores Savannah

2-Oct-00
6-Oct-00
Grendel Facial Animations
Norn Facial Animation
Ettin Facial Animation
Carnivores Savannah

9-Oct-00
13-Oct-00
Grendel Facial Animations
Floating island model
Plants Marsh
GUI Second Pass

16-Oct-00
20-Oct-00
Machines / Pickups
Shared space Zone
Plants Marsh
Subway system

23-Oct-00
27-Oct-00
Machines / Pickups
Shared space Zone
Herbivores Marsh
Subway system

30-Oct-00
3-Nov-00
Machines / Pickups
Shared space Zone
Herbivores Marsh
Marketing material

6-Nov-00
10-Nov-00
Milestone 7
Milestone 7
Milestone 7
Milestone 7

13-Nov-00
17-Nov-00
Machines / Pickups
River scenery
GUI + Applets
Carnivores Marsh

20-Nov-00
24-Nov-00
Machines / Pickups
River scenery
GUI + Applets
Carnivores Marsh

27-Nov-00
1-Dec-00
Machines / Pickups
Additional Art + clean-up
GUI + Applets
Connective agents

4-Dec-00
8-Dec-00
Additional Art + clean-up
Additional Art + clean-up
Additional Art + clean-up
Connective agents

11-Dec-00
15-Dec-00
Additional Art + clean-up
Additional Art + clean-up
Additional Art + clean-up
Connective agents

18-Dec-00
22-Dec-00
Holiday
Holiday
Holiday
Holiday

25-Dec-00
29-Dec-00
Holiday
Holiday
Holiday
Holiday

1-Jan-01
5-Jan-01
Milestone 8
Milestone 8
Milestone 8
Milestone 8

8-Jan-01
12-Jan-01
Additional Art + clean-up
Additional Art + clean-up
Additional Art + clean-up
Connective agents

15-Jan-01
19-Jan-01
Additional Art + clean-up
Additional Art + clean-up
Additional Art + clean-up
Connective agents

22-Jan-01
26-Jan-01
Additional Art + clean-up
Additional Art + clean-up
Additional Art + clean-up
Connective agents

29-Jan-01
2-Feb-01
Front end screens
Additional Art + clean-up
Scripted Movie Support
Marketing material

5-Feb-01
9-Feb-01
Front end screens
Marketing material
Scripted Movie Support
Additional Art + clean-up

12-Feb-01
16-Feb-01
Alpha Candidate
Alpha Candidate
Alpha Candidate
Alpha Candidate

19-Feb-01
23-Feb-01
Alpha Task List
Alpha Task List
Alpha Task List
Alpha Task List

26-Feb-01
2-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List
Alpha Task List

5-Mar-01
9-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List
Alpha Task List

12-Mar-01
16-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List
Alpha Task List

19-Mar-01
23-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List
Alpha Task List

26-Mar-01
30-Mar-01
Beta candidate
Beta candidate
Beta candidate
Beta candidate

2-Apr-01
6-Apr-01
Beta Task List
Beta Task List
Beta Task List
Beta Task List

9-Apr-01
13-Apr-01
Beta Task List
Beta Task List
Beta Task List
Beta Task List

16-Apr-01
20-Apr-01
Beta Task List
Beta Task List
Beta Task List
Beta Task List

23-Apr-01
27-Apr-01
Master candidate
Master candidate
Master candidate
Master candidate

Schedule Agent Engineers

W/C
W/E
Barnaby
AE2
Ashley
AE 3

29-Nov-99
3-Dec-99
Agent design
x
x
x

6-Dec-99
10-Dec-99
Holiday
x
x
x

13-Dec-99
17-Dec-99
Holiday
x
x
x

20-Dec-99
24-Dec-99
Holiday
x
x
x

27-Dec-99
31-Dec-99
Holiday
x
x
x

3-Jan-00
7-Jan-00
Ecology Feature Sets
x
x
x

10-Jan-00
14-Jan-00
Learning Origin
Bring up to speed
x
x

17-Jan-00
21-Jan-00
Learning Origin
Learning Origin
x
x

24-Jan-00
28-Jan-00
Learning Origin
Learning Origin
x
x

31-Jan-00
4-Feb-00
Milestone 2
Milestone 2
x
x

7-Feb-00
11-Feb-00
Prototype Zone + Ecology
Prototype Zone + Ecology
x
x

14-Feb-00
18-Feb-00
Prototype Zone + Ecology
Prototype Zone + Ecology
x
x

21-Feb-00
25-Feb-00
Prototype Zone + Ecology
Prototype Zone + Ecology
x
x

28-Feb-00
3-Mar-00
Prototype Zone + Ecology
Prototype Zone + Ecology
x
x

6-Mar-00
10-Mar-00
Prototype Zone + Ecology
Prototype Zone + Ecology
x
x

13-Mar-00
17-Mar-00
Prototype Zone + Ecology
Prototype Zone + Ecology
x
x

20-Mar-00
24-Mar-00
Prototype Zone + Ecology
Prototype Zone + Ecology
x
x

27-Mar-00
31-Mar-00
Milestone 3
Milestone 3
x
x

3-Apr-00
7-Apr-00
Holiday
Holiday
x
x

10-Apr-00
14-Apr-00
Camera model
Ground ecology model
x
x

17-Apr-00
21-Apr-00
Day / Night Cycle
Ground ecology model
x
x

24-Apr-00
28-Apr-00
Day / Night Cycle
Ground ecology model
x
x

1-May-00
5-May-00
Plant model
Fire Model
x
x

8-May-00
12-May-00
Plant model
Fire Model
x
x

15-May-00
19-May-00
Plant model
Fire Model
x
x

22-May-00
26-May-00
Milestone 4
Milestone 4
Milestone 4
x

29-May-00
2-Jun-00
Caldera
Caves
Learning Origin
x

5-Jun-00
9-Jun-00
Caldera
Caves
Learning Origin
x

12-Jun-00
16-Jun-00
Caldera
Caves
Learning Origin
x

19-Jun-00
23-Jun-00
Caldera
Caves
Crystal Desert
x

26-Jun-00
30-Jun-00
Caldera
Caves
Crystal Desert
x

3-Jul-00
7-Jul-00
Caldera
Caves
Crystal Desert
x

10-Jul-00
14-Jul-00
Caldera
Caves
Crystal Desert
x

17-Jul-00
21-Jul-00
Milestone 5
Milestone 5
Milestone 5
x

24-Jul-00
28-Jul-00
Holiday
Holiday
Holiday
x

31-Jul-00
4-Aug-00
Ettin Plan
Forest
Crystal Desert
x

7-Aug-00
11-Aug-00
Ettin Implementation
Forest
Crystal Desert
x

14-Aug-00
18-Aug-00
Ettin Implementation
Forest
Crystal Desert
x

21-Aug-00
25-Aug-00
Ettin Implementation
Forest
Lava Models
x

28-Aug-00
1-Sep-00
Ettin Implementation
Forest
Lava Models
x

4-Sep-00
8-Sep-00
Ettin Implementation
Forest
Lava Models
x

11-Sep-00
15-Sep-00
Milestone 6
Milestone 6
Milestone 6
x

18-Sep-00
22-Sep-00
Holiday
Holiday
Holiday
Learning Origin

25-Sep-00
29-Sep-00
Savannah
Gardens
Water Models
Learning Origin

2-Oct-00
6-Oct-00
Savannah
Gardens
Water Models
Learning Origin

9-Oct-00
13-Oct-00
Savannah
Gardens
Shared Space design
Linking animation to agents

16-Oct-00
20-Oct-00
Savannah
Gardens
Shared Space Implementation
Linking animation to agents

23-Oct-00
27-Oct-00
Savannah
Gardens
Shared Space Implementation
Linking animation to agents

30-Oct-00
3-Nov-00
Savannah
Marsh
Shared Space Implementation
Linking animation to agents

6-Nov-00
10-Nov-00
Milestone 7
Milestone 7
Milestone 7
Milestone 7

13-Nov-00
17-Nov-00
Zone tidy-up + optimisation
Marsh
Shared Space Testing
GUI + Applet implementation

20-Nov-00
24-Nov-00
Zone tidy-up + optimisation
Marsh
Dating server implementation
GUI + Applet implementation

27-Nov-00
1-Dec-00
Zone tidy-up + optimisation
Marsh
Dating server implementation
GUI + Applet implementation

4-Dec-00
8-Dec-00
Zone tidy-up + optimisation
Marsh
Dating server implementation
GUI + Applet implementation

11-Dec-00
15-Dec-00
Zone tidy-up + optimisation
Marsh
Dating server testing
GUI + Applet implementation

18-Dec-00
22-Dec-00
Holiday
Holiday
Holiday
Holiday

25-Dec-00
29-Dec-00
Holiday
Holiday
Holiday
Holiday

1-Jan-01
5-Jan-01
Milestone 8
Milestone 8
Milestone 8
Milestone 8

8-Jan-01
12-Jan-01
Connective agents
General Agents + Optimisation
General Agents + Optimisation
General Agents + Optimisation

15-Jan-01
19-Jan-01
Connective agents
General Agents + Optimisation
General Agents + Optimisation
General Agents + Optimisation

22-Jan-01
26-Jan-01
Connective agents
General Agents + Optimisation
General Agents + Optimisation
General Agents + Optimisation

29-Jan-01
2-Feb-01
Connective agents
General Agents + Optimisation
General Agents + Optimisation
General Agents + Optimisation

5-Feb-01
9-Feb-01
Connective agents
Scripted movie plan
General Agents + Optimisation
General Agents + Optimisation

12-Feb-01
16-Feb-01
Alpha Candidate
Alpha Candidate
Alpha Candidate
Alpha Candidate

19-Feb-01
23-Feb-01
Alpha Task List
Scripted Movie
Alpha Task List
Alpha Task List

26-Feb-01
2-Mar-01
Alpha Task List
Scripted Movie
Alpha Task List
Alpha Task List

5-Mar-01
9-Mar-01
Alpha Task List
Scripted Movie
Alpha Task List
Alpha Task List

12-Mar-01
16-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List
Alpha Task List

19-Mar-01
23-Mar-01
Alpha Task List
Alpha Task List
Alpha Task List
Alpha Task List

26-Mar-01
30-Mar-01
Beta candidate
Beta candidate
Beta candidate
Beta candidate

2-Apr-01
6-Apr-01
Beta Task List
Beta Task List
Beta Task List
Beta Task List

9-Apr-01
13-Apr-01
Beta Task List
Beta Task List
Beta Task List
Beta Task List

16-Apr-01
20-Apr-01
Beta Task List
Beta Task List
Beta Task List
Beta Task List

23-Apr-01
27-Apr-01
Master candidate
Master candidate
Master candidate
Master candidate

7. Appendix 2 – Resource Budget

Removed for SourceSafe

8. Appendix 3 – Quality Assurance Plan

C3D and the QA department will use the already established standard company test procedure. 

QA testing will commence at milestone 2. Testing is between milestone 2 and 4 is likely to be on a subsystem basis as unlike many recent projects (with the exception of Beasts) we will be constructing our game engine from scratch and as such will not be able to demonstrate complex functionality at an early date. From milestone 5 until Alpha testing will scale up to cover the extended functionality and features that will have been added. During the latter stages of the development cycle it is likely that additional builds will be made, particularly when deliverables from the technology group are presented to the team. These interim builds may be submitted to the QA department depending on test resource availability.

During the Alpha phase of the project builds are likely to be made roughly on a weekly basis though this may increase if desirable or requested by QA. It can be expected that during the Beta phase the frequency of builds will raise to one a day though we will strive to maintain this as a maximum build frequency to enable sufficient regression testing time.

Each build will be submitted to QA with an agreed checklist of specific points to verify against the milestone deliverable list. A detailed test plan will be formed between the Producer and QA manager during the last project milestone.

All documentation and bug reports will be maintained in Test Track Web by the QA department and the Producer. The QA department will be responsible for reporting bugs, and closing bugs on the list. The Producer will be responsible for claiming bugs as fixed and assigning team resources to the process.

As previously stated all CD’s required for use outside of the development team will be cut and tested by the QA department before release is allowed.

One point that does require attention is the testing of the online aspects of the game. We currently have no process for testing these elements of games especially on a large scale (I would imagine this will change with the forthcoming C3.5 and Universe projects). It is likely that we will need extensive large scale testing across the Internet to truly iron out the bugs. As this is unlikely to occur within our QA department due to its size, it may be necessary to call into play the large user base of existing Creatures fans around the world during the Beta phase of the project.
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