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Timeline (2)

2006 2016

CryEngine [ ®] "Rebranded” CryEngine
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Timeline (2) Milestones

2006 2011 2016
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Timeline (3)

2006 2016
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Timeline (4) Industry Evolutions

2006

2011

2016

1st Evolution

Programmable
Pipeline
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2nd Evolution

Mobile
Platform
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Timeline (5) Some of them

2006 2011 2016

.X—S.X—
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Programmable Mobile
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Timeline (6) And the rest of them

2006 2011 2016
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Timeline (7) What did it do?

2006 2011 2016
Unreal s
_—1
* iOS support * New subscription model
* Fully Programmable (SM3.0) * Free(!) * Runtime C++ / Blueprint
- HDR /DOF / Soft Shadows » Finally Free (in 2015)
* Visualized Material Editor \’—Hﬂfeakseﬁpt Py
\- Xbox 360 / PS3 support y




Conclusion
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‘the most intelligent that survives. It is the one that is
“most adaptable to change. |
| - Charles Darwin
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HE - FEE R (ER)

/ workflow customizability - T4k i 69 7 < %) &

¢ teamscale-friendly - 33 B FAILAL AL 2 & A 4F

/ 3rd party-friendly - 7 % = 7 B & & A 5T [ = ]

/ industry standard-friendly - 3§47 b 45 42 = & A ST
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Latency Numbers Every Programmer Should Know

Latency Comparison Numbers

L1 cache reference 3. = _
Branch mispredict What happens when your internet
L2 cache reference connection is much much faster (10X)
Mutex lock/unlock ' than your disk seek?

Main memory reference

Compress 1K bytes with Zippy 3,000

Send 1K bytes over 1 Gbps network 10,000

Read 4K randomly from ssD* 150,000 S 150 us ~1GB/sec SSD

Read 1 MB sequentially from memory 250,000 S 250

Round trip within same datacenter 500,000 S 500

Read 1 MB sequentially from SSD* 1,000,000 5 1,000 us 1 ms ~1GB/sec SSD, 4X memory
Disk seek 10,000,000 S 10,000 us 18 ms 2@x datacenter roundtrip

Read 1 MB sequentially from disk 20,000,000 5 20,000 us 3} ms 80x memory, 20X SSD
Send packet CA->Netherlands->CA 150,000,000 s 150,000

https://gist.github.com/jboner/2841832



What do we see?
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What we got in 2016.



How are we “connected”?

What we got in 2016.
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RESULT: GPU RENDERS MANY PIXELS THAT
NEVER MAKE IT TO THE SCREEN

RENDER IN A SINGLE PASS!

Maxwell multi-projection accelerates

Warped Image

Each viewport is rendered at the proper
resolution for the final warped image
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What's happening.'




What will we see (soon)?

l I 2160 x 1200 4k * 4k * 2

o REVER MAKE T T0 THE SCREEN
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Multi-Res Shading
Foveated Rendering
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‘the most intelligent that survives. It is the one that is
“most adaptable to change. |
| - Charles Darwin

Get ready for it.



& Hello ZeroNet

If we have some time left...

¢ zeronet -> blockchain + bittorrent
¢ WestWorld -> strong Al with machine learning

¢ Google EarthVR -> «Earth» online

Welcome to ZeroNet




And even more time...
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[ Game as a Service ]




One thing to take away

Itis not the strongest of the species that survives, nor the
most intelligent that survives. It is the one that is most
‘adaptable to change. |
| - Charles Darwiné
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