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Metaverses

default

{

state_entry()
{

11Say(0, "Hello, Avatar'");
}

touch_start(integer total_number)

{
L1Say(©, “Touched.");
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Metaverses

Applications:

Games

+ Augmented reality
Historical recreations
Collaborative visualization

.. what will users create?
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These are systems problems.




Object Dlscovery




Object Discovery




Object Discovery




How do we scale up the wo
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iting the scope of inte

ld without

raction?




Sirikata

Flle Options | v0.0.25-79c781 | 5709 batches, 4011136 triangles | Average FPS: 6.5 | 3:18 PM

v o @ & Log in/create account
T o
90 Article Talk Read Edit ~ Q
\

$ % 1
- Petronas Towers
WIKIPEDIA

The Free Encyclopedia

From Wikipedia, the free encyclopedia

Petronas towers

The Petronas Towers aiso

known as the Petronas Petronas Towers
Twin Towers (Malay Menara Berkembar Petronas
o Menara Petronas, or
Rendom acidle Menara Berkembar
Petronas) are twin
skyscrapers in Kuala

Featured content
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Lumpur, Malaysia.
According to the CTBUH's
About Wikipedia official definition and
Community portal ranking, they were the
Recent changes tallest bulldings In the world
Contact Wikipedia from 1998 to 2004 until
Toolbax surpassed by Taipei 101,
but remain the tallest twin
buildings ever built,
surpassing the World Trade
Center.!) The building is the
landmark of Kuala Lumpur
with nearby Kuala Lumpur
Tower.

Seamless, scalable, and federated metaverses
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The real world scales.




Design Principle

g real-world
‘he system.




Object Discovery




Object Dlscovery




Solid Angle Queries

Insight: Limited display resolution

Solid angle: how large an object appears
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Distance, 3000 Objects




Solid Angle, 3000 ODbjects
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Object Discovery

Solid angle queries are global.

How do we efficiently and scalably
evaluate solid angle queries?
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Data Structure - BVH
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Data Structure - BVH
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New Data Structure - LBVH




New Data Structure - LBVH




/5 -90% fewer nodes tested

than with BVH




Dynamic Objects

Moving objects make the LBVH inefficient over time




Dynamic Objects

Moving objects make thet+BVH inefficient over time




Dynamic Objects
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Dynamic Objects

‘ 49,346 objects between [0,.01)m/s
[
6000} 5360 objects between [.01,1)m/s
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5000¢
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Split between static and dynamic objects




Dynamic Objects

10 - 15% less expensive C
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Benefit improves over time




Standing Queries

Cuts avoid redundant work




Standing Queries
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Standing Queries

Cuts avoid redundant work




Standing Queries

Cuts avoid redundant work




Standing Queries

20 - 56% INC
query eva
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Aggregate Queries

+ Queries on a server are all similar

+ Aggregate queries to reduce inter-
server querying load

-ilter results further betfore returning
results to querier




Server Discovery




Server Discovery

+ (Geometric server discovery

Determine which other servers need to
De queried

Built on same LBVH data structure










Also in the Paper

+ Globally consistent distributed data
structure mapping regions to servers

+ Global routing table enabling all-pairs
communication
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Automatically find information about
objects on Wikipedia
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But wait, there’s more...

nere are

t the inte

rSectio

databases, ...

A few examples:

many more systems chal

N of systems, grap

enges

NICS, PL,

- Audio: distant siren, roar of a crowd

+ Efficient property updates
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