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3D Virtual World

Avatars

* Persistent

* Massively Multi User
* Resident Built

* Resident Textured

* Resident Scripted

- Resident Animated

* Resident Owned

* Linden Lab Sells Land And Services

Second Life




Not A Game




Tringo







LiFe




Conferences



Charity

o LiFE



Experimentation

Member
Hamlet Linden




Ordinary People

) a - E - ;
\ - o
/ « \
\ |
| L3 \E 7

\' y P §9
§ - e !

2| > e ( T T

-, (T

15M Residents
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* 43% Female g —

* Median Age 33 A e ———
* 54% European 13-17
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Name: *TeaZer U* BEG3; Buming Jack O'Lantem
Type: Education
Mature Content: No
Daie: 2006-10-25 04:00:00
EventDuration:  1:00
Run By: Relika Itamae
Location: TeaZerlsle (126, 35, 25)
Cover Charge: none
Description

itlooks at you with evil, piercing eyes.....it's -
It's.....a Buming Jack O'Lantem! Come and find out how to make
one to spice up the upcoming Halloween! Join us in the Cumulus
classroom at TeaZer U or IM Relika Itamae for a TP to the dass!-
This class offers you an instruction on basic prim creation, prim
modification, texturing and scripting. -
Instructor: Relika ltamae~ v
EEGTES, SheweTETD Notify L crciiacyane )

30M Running Scripts
15% Residents Code
25M Source Files
2.5B Lines Of Code

InstantMessage With Scripters of Second Life
Scripters ofiSecond Life

[4:47] Second Life: Harleen Gretzky has left this session.

[4:57] lyndell Aleixandre: is there anyway to detect if a parcelis for sale ornot i want to make a
script that i put on my land and if someone buys it it deletes itself .. is this possible ?

[4:58] Crome Stonecutter: You could check to see who the land owneris

Lestat Llewelyn: nope otherwise but i think there used to be a way

2] Nicki Petrichor: lOverMyLand I think you can use

9] lyndell Aleixandre: i need to know if i can specifically find out if its for sale or not

9] PattehPhOx Katsu: No.

:59] Second Life: PattehPhOx Katsu has left this session.

9] Second Life: Lestat Llewelyn has left this session,

0] Harleen Gretzky: You could use lIGetLandOwneraAt and if it is not your ky, then it has been sold
1] lyndell Aleixandre: ok

2] lyndell Aleixandre: also .. is there a way to map property borders ?

2] Seth Mandelbrot: A hell of a lot of IGetLandOwnerAt?

[5:05] lyndell Aleixandre: i tried that .. but my code doesnt seem to work at all .. who would be willing
to take a look at it

3] Seth Mandelbrot: Why do you need to?

[5:04] lyndell Aleixandre: because i need to map what parcels belong to who on a map for my estates
for managemnt perposes

[5:04] Seth Mandelbrot: And the boundries change regularly?

lyndell Aleixandre: not that im aware of .. unless clients wish to subparcel

Harleen Gretzky: | have seen mapping programs before, so must be possible

5:06] Seth Mandelbrot: Then you don't really need to map borders, you need to detect a few
positions.
[5:06] lyndell Aleixandre: well .. im willing to pay someone to develop some tools for me to manage my
land .. thet dont have to be overly complex

[5:07] lyndell Aleixandre: welli do .. because that information is needed for an sql based mapping tool
7] Seth Mandelbrot: Good luck with that. I'm logging right now.

5.07] Second Life: Seth Mandelbrot has left this session,

[5:02] Harleen Gretzky: | guess you could use llGetOwnerAt to map every coord in a sim, using for
loops from O - 256, but sounds pretty complicated

[5:02] lyndell Aleixandre: welli have code deing that .. but it doesnt seem to work

[5:09] lyndell Aleixandre: i need someone whao knows this stuff to take alook atit ..
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Scripting Simulation

* Independent scripted agents
- Event queues
- Messaging between agents

Image The New Media Consortium
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* Untrusted code
* Migration

 Resource limits




Imag
* Scripts in prims
* Prims linked to make objects
- Sensors and effectors via library calls
« Communication via IM, email, XMLRPC, HTTP
- Slow, proprietary C-like language
- No arrays, objects, classes, exceptions, libraries
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Mono

* Run LSL On CLI

* Allow CLI Languages
* Allow CLI Libraries
Bytecode Verifier
High Speed JIT
Versioning

Dynamic Linking
* Cross Platform
 Open Source

Image The New Media Consortium

W siEE



Problem 1: Concurrency/Mobility

Image Ganymedes Costagravas

Need to support 2000-10000 concurrent scripts

Long running methods can be legitimate

Need to avoid denial of service

Mono uses (60-10007?) OS threads

Need to migrate and persist running threads \"’ ceconn.
Need to migrate and persist stack b) I_| =



Hack 1: Microthreading

Image Ganymedes Costagravas

Induce stack state (Verification)

Rewrite bytecode (Reflection.Emit, RAIL, cecil)

Inject microthreading (JavaGoX, Brakes) W pszcons.
Serialize stack and heap, transfer assemblies \® I_| FE



.method public static hidebysig default int32 fib (int32 n) cil managed
{
IL 0000: call bool class UThread::IsRestoring()

IL 0005: brfalse IL _006d 4——
IL 000a: call class UThread.UThreadStackFrame class UThread: : Pop ()

IL 000f: castclass FibfibFrame

IL 0024: 1dfld int32 FibfibFrame: :pc
IL 0029: switch (

TL 003a,
IL 0082)

IL 003a: call class UThreadStackFrame class UThread: :Peek()

IL 003f: callvirt instance object class UThreadStackFrame: :Resume ()
IL 0044: wunbox [mscorlib]System.Int32

IL 0049: 1ldobj [mscorlib]System.Int32

IL 004e: br IL 0093

IL 006d: call bool class UThread::IsSaveDue ()
IL 0072: brfalse IL 0082

IL 0077: 1ldc.i4 2
IL 007c: stloc.0
IL 007d: br IL 0OOca

IL 008e: <call int32 class Fib::fib(int32)
IL 0093: call bool class UThread::IsSaving()
IL"0098: brfalse IL 00a9

IL 009d: pop
IL009%e: 1dc.i4 0
IL 00a3: stloc.0

IL 00a4: br IL 0OOca

IL 00cb: 1ldloc.0
IL 00cc: 1ldarg

0]
IL 00d2: 1ldloc.0
IL 00d3: 1dloc.1
IL 00d4: newobj instance void class FibfibFrame::.ctor(int32, int32, int32, int32)
IL 00d9: pop

IL 00da: 1ldloc.1

IL 00db: ret ‘

\ ' GECONDo

} // end of method Fib::fib l LI F E



Problem 2: Code Unloading

Image Bettina Tizzy

Long running simulator

8000 scripts/day created in sandpits

128MB rubbish code/day/simulator \| /B I1LE
CLI doesn't allow assembly unloading t") I-I FE



Hack 2: Scavenging AppDomains

- ol T~

CLI does allow domain unloading
Domain/Assembly -> 2000-10000 domains
N Domains

Load assemblies in to all domains

Track unused assemblies in domains
Migrate running scripts to new domain
Unload domain

Create new domain

Image Ka Rasmuson



Unload Domain Load Domains

- App Domain - Running Script - Unused Assembly
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Problem 3: Resource Accounting

Limit resources per script
Avoid non-CPU DOS

- HTTP Calls

- Emails | _

° (Self) Replication Image juria yoshikawa

* Memory \", GECONDo
- (Stack + Heap + Text) <= 16KB @ Ll FE



Hack 3: Subvert The Profiler

Image The New Media Consortium

* Mono profiling API
* On script creation add size to current script size
- On script size >= 16KB walk object tree \W
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CH#IF#
IronPython/Ruby

Resource pools
HTTP servers
Libraries

Image The New Media Consortium

W
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Image Atomo Hosho

 Simulations are different
* Web sandboxes
- Adapt




