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MY BACKGROUND

U M.Sc. Computer Science. OO (Java) and functional programming (Haskell)
U Worked ~5 years outside game industry. C++, generic programming & boost, DbC
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U Ai coder at DICE ~2%2 years
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NEW TRADE-OFFS

Games on consoles
5000 L2 misses = ~1ms

- data-oriented design ftw!




THIS TALK

U Alot of OO code and knowledge out there
U Incrementally moving from OO to cache-friendlier code
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AGENDA

U Facts needed before looking at code
U Cache-friendly pathfinding

U Async vs sync code
U Questions
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FROSTBITE

Visual domain specific scripting language
Gameplay / Al code in C++

NavPower pathfinding middleware
EASTL containers

We love to blow up parts of our game worlds i and call this destruction
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PS3 (PPU) / XBOX 360 CACHE ECONOMY

PS3 has 1 core: 32KB data and 32KB instruction L1 cache
512KB L2 1+D cache

360 has 3 cores: 32KB data and 32KB instruction L1 cache for each core,
1Mb L2 1+D shared by all cores
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U 1 L1 cache miss ~= 40 cycles

AYou miss L1 so much that you cry your sce
with a picture of@okanomyondaer vyour pill owbo

U 1 L2 cache miss ~= 600 cycles
U 1 L2 cache miss ~= 20 matrix multiplications
U Other than heavy calculations: CPU performance ~= cache misses
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KEEP HOT DATA NEARBY

Keep copy of common data nearby € iamompact representation

Pointer chasing thrashes both I-cache and D-cache

getBot () - >getPlayer() - >getControllable() - >getWorldPosition()

Often better to copy frequently accessed data once each frame, access copy instead
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EXAMPLE DATA-ORIENTED INPU

/Il Temporary struct containing information about a single sensor.
I/l Never stored between updates.
struct  VisionInfo

{

VisionInfo(const AiSettings & settings, EntryComponent& owner, ...);

Vec3 eyePos;
Vec2 eyeForwardXz ;
uint playerld;

/I Extracted from settings
float centralAngle ;
float  peripheralAngle;
float seeingDistance;

bool seeThroughTerrain;
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TEMPORARIES - STACK SPACE

U Temporary data structures common in Data-Oriented Design
U Stack variables or alloca()

U Not suited for large amounts or large edge cases
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TEMPORARIES - SCRATCH PAD

U Put asi de 8x128kb bl ocks for ERSYcEan > Cc h
U Linear allocatori d oes n ot fblocdke wi t hi n
U Return whole block when done i zero fragmentation
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NEW /MALLOC

Find a good slot in fragmented memory space Expensive!
Container of new:ed objects scattered in memory Poor cache locality!
Mix short/long lived allocations -> fragmention Lose memory over time!

You should prefer pre-allocated flat vectors and try to minimize new/malloc
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TIME TO LOOK AT PATHFINDING ©
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IN AN OO WORLD

| Al DECISION MAKING | 00
[ PATHFINDING | s [ NAVPOWER | 0O
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| ANIMATION | 00 ' 3;
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DECISION TO MOVEMENT
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DECISION TO MOVEMENT
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