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Using FDP to Optimize Video
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External Storage
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Background : Present approach of guaranteeing recording performance

e Device preparation approach Host (Logical View)
e Multiple preparation approach followed by host and device
App-1 App-2
. e el . . . o Device preparation time before recording
e Both Host and device initiate periodic preparation based on the device’s
state Vendor Defined preparation (Host

e Device preparation impact

e (Canthe device preparation time be reduced to zero?

and Device)

. . ] ost base
Device perform garbage collection and other background tasks to ———

prepare for write operations. ——

Reduces host available bandwidth

Preparation Time

Leads to unpredictable performance across different time windows

Performance degradation is more pronounced under multi-application
workloads

Free’s the block for recording

Flash Storage

Video Guaranteed Speed
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|deal approach for guaranteed performance with zero preparation time

e Device should avoid performing garbage collection during write operation
e Host awareness of the state of device for write operations

e NVMe Flexible Data Placement (FDP) feature

e Enables Host to provide placement hints for device during write eee——
e Improves data placement in storage device " : ..,.,__L...J,. ‘l
: : |

e Allows Host to understand the data placement in the device : :{r}:: -—T:{r}:: :{}:}:
e Can FDP be effectively leveraged to optimize video recording i - - |' |" #'

pe rformance? e AR
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Video recording : Example use case when FDP enabled

¢ Reoimad irgPatgerhdatal yshesuRDP atyabled

Reclaim Unit x

¢ File system datamBadsloRoLBAL B3N @onahamide (1-8 sectors) Placement  Reclaim Unit
Handle Handle
o MetbdgtadfbRta Ot thange ey stenstlangthseitlasepestidddBA's File system 0 I /'_
mulate and orggnize information. Dedicated reclajm unit ] ]
o I\atﬂ%ﬁe concurrent \ﬁé o recordin s?ream:sequen%afillarge
should nat be mixed with other da Metadata/Scratch 1
command leng

e Video stream (FDP) : Require strict performance guarantee High speed VideoS1 | 2
dedicated reclaim unit for each stream

High speed Video S2 3

o —

| | Reclaim Unit

Reclaim Group O

™
| €
Iq A N :1 g K 00.04 1 M — ©2025 SANDISK CORPORATION OR ITS AFFILIATES ALL RIGHTS RESERVED

the Future of Memory and Storage




[Confidential] “START” “REPEAT” “1988/2025" |

Analysis of the existing video recording patterns

Distribution of valid data(Without FDP)

e Analysis summary (key Metrics) g

% of blocks

e Valid data distribution graph

40

e Without FDP : High percentage of blocks with 80 to 90 R teleiieiuliulluliulin
% Va||d data S Vau;daminam:ck[imermsof%; o

e With FDP : Either blocks with 100% valid data or Distributionof vald data(With FDP)
0%valid data .

e With FDP routing : 20% of the block contains 0% of valid
data which drastically reduces the background E l S
O p e ra t i O n S O Q'@ @'@.ﬂfq@- 55@. @5&.%{)@:@{\:«%@.0‘?@.‘3@ :
/'\ Valid data in a block (in terms of %)
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Conclusion

Direct Benefits Indirect benefits

e Simple straight forward approach for the host drivers to e Reduced power consumption (Avoids

map application write data to the device Reclaim units unnecessary background operations)

e Device supporting FDP allow hosts to fine tune the e Predictable device response time , helps host
recording algorithm based on the application specific better pipelining of the storage request
needs

e Little increase in Device resources to handle FDP
features, but with significant performance gains

e Device support of FDP enables higher sustained storage
bandwidth and guaranteed performance
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Questions ?

Thank you all for your time
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