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ZNS vs Conventional Namespace

Zone 0 Zone 1 Zone 3Zone 2 Zone N

Device LBA Range

LBA 0 to end of device’s capacity

Device LBA Range

…….

Written Blocks Remaining Writable Blocks

Write PointerStart of zone

Write sequentially (w/o Zone Append/ZRWA)

• Host can manage zone – reset, open, close, finish and etc
• NVMe ZNS Command Set Spec
• Application can control data placement in zones

1. Conventional 
Namespace

2. Zoned 
Namespace 
(ZNS)

ZNS is supported in Linux Kernel 5.9, and NVMe CLI tool v1.12

LBA 2000 - 3000
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Summary of ZNS vs Conventional Namespace

No Conventional Namespace Zoned Namespace (ZNS)

1 SSD reset NAND Flash before write 
(Garbage collection)

Host reset NAND Flash before write (Reset zone)

2 Write/Read using LBA Write/Read using LBA that falls into a zone 
assignment (Exp: LBA 100 in zone 2)

3 Write in any LBA Write sequentially based on write pointer within 
the zone (If ZRWA/Zone Append is not 
supported)

4 NA Zone can be managed by open, close, finish, 
reset and etc.

5 NA Application can write data into specified zone
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Benefits of ZNS

No Benefit

1 Extend SSD Lifespan (WAF Reduction)

2 Improve Performance & QoS

3 Lower Cost (Less Over-Provisioning, DRAM)
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ZNS Test Challenge 1

• Achieve maximum bandwidth in ZNS device with high parallelism
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ZNS Test Challenge 2

• Lack of debug capability feature: User doesn’t know zone access 
sequence
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ZNS Test Challenge 3

• Host needs to retain write pointer in open zone to get maximum 
bandwidth (Query from device with ZNS command is slow)
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ZNS Test Challenge 4
• Host needs to execute actions (reset zone, open zone, finish zone) 

automatically for bandwidth test
Reset 
zone

Zone 
management 

send

Finish Zone
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ZNS Test Challenge 5

• Host needs to access multiple zones concurrently 

TestLabel TestDlog
Start 
Zone

End 
Zone

BlkSize
InLBA NumBlock Tested ReadPercentage

Random Address 
Percentage

100RW DLOG_UNCHANGED 0 -1 _128 0 0 100

DataGen Type_Opt BufferData_Opt
Entropy 
Percent Loops_Opt Timeout_opt

NumIOPerZRWA
Zone_Opt

ZRWARandom
Percent

USER_BUFFER_DATA BufPat_RANDOM 0 1 0 3 0

10
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ZNS Devices & Market Segment

• Data center / Cloud
• U.2 Form Factor

• Hyperscaler
• EDSFF Form Factor

Image from Solid State Drive Form Factors | SNIA

https://www.snia.org/forums/cmsi/knowledge/formfactors
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Closing

• ZNS Test Challenges
• Functionality test in compliance of ZNS spec
• Multiple form factors
• New debug tool
• High parallelism with maximum bandwidth 

• ZNS device and system are in market.  However, conventional 
namespace device and system are still the dominant.
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Questions?

?
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