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Gas Powered Games 
ñEverything on fire, all the timeò 



Cell Phones? 



Overview 

¸What is Continuous World? 

¸Concepts 

¸ Terrain 

¸Game Objects 

¸World Streamer 

¸Odds and Ends 



What is Continuous World? V1.0 

¸Many games have similar sounding feature 

ïJak & Daxter, Drakan PS2, Spec Ops, flight simsé 

¸What does it mean to Dungeon Siege? 

ïNo loading screens except initial game load 

ïGameplay never stops from begin to end 

ïSeamless indoor/outdoor transition 

ïExtreme changes in environment 

ïConstantly changing working set of resources 

ï 8-Way client/server multiplayer (#@!!) 



What is Continuous World? V2.0 

¸Realized new advantages during development 

ï Fine-grained streaming avoids choke points 

ïNo arbitrary constraints in any direction 

ïExtreme density and variety of content possible 

¸ Scary things too 

ï Teleportation across the map 

ï Took over entire game despite our best efforts 



(Fun) Demo! 



Concept: Siege Node 

¸Basic 3D terrain element (ñtileò) 

ïDrives entire game 

¸ 3D artist makes mesh and exports to game 

ïMesh is completely arbitrary, no engine constraints 

on size, shape, lights, textures, connectionsé 

ïCan mark polys as floor, water, etc. 

¸Map = instanced meshes placed into graph 

ïPlacement done with Siege Editor 

ïSimilar to Lego system ñsnap pieces togetherò 



Concept: Siege Door 

¸Nodes are connected along doors 

ï Legacy term from when they really were doors 

¸ Artists choose verts for each door in Max tool 



Concept: Game Object 

¸Represents all non-terrain and 

interactive logic content 

¸ Similar: Entity, Actor, Object, Pawn, etc. 

¸ 99% are based in Siege Nodes 

ïNode = spatial owner (this is key) 

¸Result: terrain engine drives game objects 

ïNodes act as buckets for spatial sorting 

ïNodes used for relative queries (ñwhoôs near me?ò) 



Concept: World ñFrustumò 

¸ Visualize as a box moving through the world 

ïOne owned by and centered on each party member 

ï Intersect with world node graph to decide which 

nodes and Goôs are kept in memory and active 

ïBox dimensions configurable by code or content 

ï Large superset of view frustum 

ïAnything outside the box does not exist 

¸ Term is misleading and inaccurate (sorry) 



(Happy) Demo! 



The Precision Issue 

¸Gigantic continuous world != numerical stability 

¸ Increasing distance leads to quantized space 

ïEventually everything is ñin the same placeò 

ï Increasing float precision will not solve 

¸Conclusion: axe the unified coordinate system 

ïSegment the world 

ïPeriodically reset precision by switching 

coordinate systems 

ïNow you can go in any direction forever, worry free! 



The Precision Issue (cont.) 

¸ Experimented for a while 

¸ Ended up with variation on portal engine 
ïEach chunk of geometry has its own ñspaceò 

ïGeometry (nodes) are linked together into terrain 

¸ Evolved beyond FPU precision solution 
ïBecame primary method of subdividing space 

ïRoot of countless optimizations 

¸ñThere is no world space!ò 



Engine Mechanics 

¸ 3D Position had to be augmented 

ïSiegePos = node ID + x,y,z (relative to node origin) 

ïCan represent a position anywhere in the map 

¸Rendering to avoid seams 

ï Just render nodes on top of each other 

ïñStitchingò to form continuous mesh not necessary 



Engine Mechanics (cont.) 

¸Node graph = entire continuous world terrain 

ïEach node has a unique ID 

ï Linking done through doors 

ïñDoorò really = ñtransformò under the hood 

¸ Engine is 3D, but up is always up 

ïNodes are rotated in flat space to hook together 

ïCan think of engine as old fashioned 2D tiles 

ïPermits significant optimizations (e.g. pathfinder) 

ïHad to alter some design elements such as flying 



Constructing Worlds 

¸Maps built using our Siege Editor tool 

ïChoose a start node, the type of node you want to 

place near it, and flip through orientations 

ïDrop objects into nodes and customize properties 

ïRepeat hundreds of thousands of times! 

 

Sarah Boulian is giving a talk on this in an hour 

(go see it!!) 



Constructing Worlds (cont.) 

¸Maps broken into regions 

ïEditor not continuous; edit in chunks that fit in RAM 

ïñStitchò regions together, game sees as continuous 

¸Allows terrain that ñbends spaceò 

ïConvenient for designers (easier to make things fit) 

ï Fading = interpenetrating terrain invisible to player 

ïGoofy possibilities: infinite desert, moebius strips 



(Fading) Demo! 



ñWorld Spaceò 

¸Ok, we actually do have world space 

ï For one frame 

ïMaybe longer, but donôt count on it 

ïNeed world space for diff calcs, render tris, etc. 

¸Space is tracked by choosing a ñtarget nodeò 

ï This node defines space (its origin = world origin) 

ïWe just use the center of the current world frustum 

ï Frustum moves with each party member 

ïParty member crosses node: new coord system 



ñWorld Spaceò (cont.) 

¸Why change at node boundaries? 

ïGood balance of testing vs. efficiency 

ïNeed to change as often as possible to avoid 

boundary conditions 

¸ The Space Walk 

ïNew coordinate system = must rebuild space 

ïEach node requires transform to target node space 

ïWalk outward from target node, visit neighbors, 

accumulate transforms (similar to skeletal animation 

system) 



War Story 
The ñArrow Problemò 

¸Walking process 

ïFind containing node for arrow to collide Goôs 

ïRelative coords requires starting node for ray trace 

ïRay trace has to walk outwards to max depth 

ïArrows can fly right through people! 

¸ Arrows would break every couple weeks 

ïFading, scaling, attaching, spawning, collisionsé 

ïHad frequent problems with node-straddling 

systems (projectiles, particle system, etc.) 





Evicting Nodes 

¸ Frustum = cache management system 

ïAnything inside is kept active in memory 

ïAnything outside is thrown away or put on death row 

¸ Algorithm 

ïWalk outward from target node 

ïAny nodes intersecting frustum box are loaded 

ïAll others are deleted, and contained Goôs notified 

that they have ñleft the worldò 

ïComplicated by multiple frustums! 



Multiple Frustums 

¸Originally implemented for party-split feature 

ï Later required for multiplayer anyway 

¸ Implementation 

ïMultiple simultaneous coordinate systems 

ïñGlommingò technology to determine winner 

¸ Single player still needs it 

ïOne is considered ñactiveò and its contents get time 

ïEverything else, time is frozen (by design, but good 

for CPU also) 



(Multi-Frustums) Demo! 



Great World Detail 

¸World originally sparsely populated 

¸ Artists started experimenting with density just 

to see how it would perform, what it would look 

like, andé 






