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Is Gaming Changing the Storage 
Architecture Landscape
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Agenda

 Gaming Overview
 Storage 
 Cloud Gaming
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Introduction
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https://newzoo.com/insights/articles/the-global-games-market-will-generate-152-1-billion-in-2019-as-the-u-s-overtakes-china-as-the-biggest-market/
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https://newzoo.com/insights/articles/newzoo-global-esports-economy-will-top-1-billion-for-the-first-time-in-2019/
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https://techcrunch.com/2019/07/12/twitch-continues-to-dominate-live-streaming-with-its-second-biggest-quarter-to-date/
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Storage Architecture
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Today’s Loading

Dynamic Texture 
Loading

Human focus

Performance 
degradation

Fetching texture w/o 
blowing up DRAM

Error Recovery 
Flow

Reliability

Checkpoints & 
Instruction level 

Faults

Compression

Reduce the size of 
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Optimize data path 
and bandwidth

Effective Capacity 
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New Storage Architecture for Gaming

 Tiered storage with Gaming AI
 Computational storage
 More sophisticated compression
 RAID 10 
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Tiered SSDs w/ Gaming AI
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Enmotus Machine Intelligent Software

OS or User Data and 
Files

Data is intelligently and continuously balanced 
across SLC or QLC by Gaming AI software 

Heavy traffic => SLC
Light traffic => QLC
SLC is smart 

provisioned on the fly

SSD NAND is divided into two pools: SLC 
and QLC by the SSD controller firmware
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Maintaining Consistent IO Performance
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Conventional TLC/QLC 
SSDs drop off in 
performance as the device 
fills up

Maintain consistent performance by remapping high 
traffic areas to SLC in real time



COMPUTATIONAL STORAGE BASIC ARCHITECTURE

Client CPU
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Single-chip solution reduces latency and improves results
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Cloud Architecture
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Creators changing how games are created

 On-Demand Gaming
 Steaming
 Loading on-demand – fetch data as needed without 

‘blowing up’ DRAM
 Ray tracing – Extra level of realism
 Human focus Factor - peripheral drop in detail
 Cloud Gaming Data Compression
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https://cloud.google.com/solutions/gaming/cloud-game-infrastructure

Google On-Demand Cloud Gaming

Streaming

Streaming

Streaming
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Cloud Gaming Data Compression
 Lots of time spent waiting for downloads to finish
 Downloads

 gaming servers with CDN or edge services
 Performance depends on bandwidth and a good compression algorithm
 Compression ratio and decompression speed is key

 A stronger compression algorithm will aid in decompression speed

 Computational storage could accelerate decompression rates for faster game 
play on devices

DeviceCloud
(Compressed Source) DeviceGaming Device

(Decompress)

Download

Compress once -> Download Many
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Loading Solutions Considerations

• Compression
• Dynamic LoadingDirect storage APIs

• Error Recovery Flow
• Garbage collection algorithms

• Dynamic caching – doesn’t work well for gaming, impacts 
reload times

• Reloading issue

Optimize
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https://www.systemrequirementslab.com/cyri
https://www.pugetsystems.com/recommended/Recommended-Systems-for-DaVinci-Resolve-187/Hardware-Recommendations
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Please take a moment 
to rate this session. 

Your feedback matters to us. 
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