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Upgrade and Downgrade Compatibility
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Background The Horsehead Nebula and its surroundings. The reflection nebula NGC 2023 in the bottom left corner. / Stephanh / License: CC BY 4.0
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Migration to Valkey - Rollback

Business Continuity & Risk Mitigation

Complex Dependencies

Compliance & SLA Requirements
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Versions

6.0, 6.2, 7.0 7.2, 8.0
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Version Compatibilities

Current Version Target 
Redis 6.0

Target 
Redis 6.2

Target 
Redis 7.0

Target 
Redis 7.2

Target 
Valkey 7.2

Target 
Valkey 8.0

Redis 6.0 - 􁋿 􁋿 􁋿 􁋿 􁋿

Redis 6.2 􁋿 - 􁋿 􁋿 􁋿 􁋿

Redis 7.0 􀀲 􀀲 - 􁋿 􁋿 􁋿

Redis 7.2 􀀲 􀀲 􀀲 - 􁋿 􁋿

Valkey 7.2 􀀲 􀀲 􀀲 􁋿 - 􁋿

Valkey 8.0 􀀲 􀀲 􀀲 􁋿 􁋿 -
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Downgrade Incompatibilities
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oranagra on Aug 22, 2022    

Source: https://github.com/redis/redis/issues/11172

Source: https://github.com/redis/redis/discussions/13187

Downgrade Incompatibilities

https://github.com/redis/redis/issues/11172
https://github.com/redis/redis/discussions/13187
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Database Selector Database Number Database Size

Optional Expiry Opcode Optional Expiry Time

Value Encoding Type (String/Ziplist/Listpack/…)

Key

Value

End of RDB File

RDB checksum

Source: https://rdb.fnordig.de/file_format.html

Auxiliary Fields 
(redis-ver, redis-bits, ctime, used-mem and so on)

RDB Version

Magic Number (Redis/Valkey)

…

Database Section

Point-in-time-snapshot of in-memory data to disk
RDB Structure 

https://rdb.fnordig.de/file_format.html
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Encoding

•Lists (Small)

•Sets (Small)

•Hashes (Small)

•Sorted Sets (Small)
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Ziplist Structure

ZLBYTE
S

Total bytes 
of Ziplist

ZLTAIL
Offset to 
last entry

ZLLEN
Number of 
entries in 

Ziplist

ZLENTR
Y

2
ZLENTR

Y

…
ZLENTR

Y

N
ZLEND
End marker

Length of 
previous 

entry

Length of 
current 
entry

Actual data 
of entry

Source: https://rdb.fnordig.de/file_format.html#ziplist-encoding

Redis Version 6.x RDB Version 9

ZLENTR
Y

1
Individual Entry in Ziplist

https://rdb.fnordig.de/file_format.html#ziplist-encoding
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Ziplist Structure
Redis Version 6.x RDB Version 9: Insert an entry

ENTRY 4
entry3 len + entry4 len + entry4 data

ENTRY 5
entry4 len + entry5 len + entry5 data

ENTRY 3
entry2 len + entry3 len + entry3 data

ENTRY 5
entry4 len + entry5 len + entry5 data

Increase data size -> 253+ bytes
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Encoding 
type

Actual data 
of element

Length of 
current 
element

Source: https://github.com/antirez/listpack/blob/master/listpack.md

LPBYTE
S

Total bytes 
of Listpack

LPLEN
Number of 
elements in

Listpack

LPEND
End marker

ELEMEN
T

1
ELEMEN

T

2
ELEMEN

T

…
ELEMEN

T

N

Listpack Structure
Redis Version 7.0 RDB Version 10

Individual Entry in Listpack

https://github.com/antirez/listpack/blob/master/listpack.md
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Database Selector Database Number Database Size

Optional Expiry Opcode Optional Expiry Time

Value Encoding Type (String/Ziplist/Listpack/…)

Key

Value

End of RDB File

RDB checksum

Source: https://rdb.fnordig.de/file_format.html

Auxiliary Fields 
(redis-ver, redis-bits, ctime, used-mem and so on)

RDB Version

Magic Number (Redis/Valkey)

…

Database Section

Point-in-time-snapshot of in-memory data to disk
RDB Structure 

https://rdb.fnordig.de/file_format.html
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Enhance Redis for downgrade compatibility 
Redis 6.x/7.0 (RDB 9/10) <—> Valkey 8.0 (RDB 11)

Downgrade

LPBYTE
S

Total bytes 
of Listpack

LPLEN
Number of 
elements in

Listpack

LPEND
End marker

ELEMEN
T

1
ELEMEN

T

2
ELEMEN

T

…
ELEMEN

T

NRDB 11
Valkey 8.0

RDB 9/10
(with Patch)

Redis 6.x/7.0

Encoding Type: Ziplist
Data Type: Set/SortedSet/List/Hash

Encoding Type: Listpack
Data Type: Set/SortedSet/List/Hash

ZLBYTE
S

Total bytes 
of Ziplist

ZLTAIL
Offset to 
last entry

ZLLEN
Number of 
entries in 

Ziplist

ZLENTR
Y

1
ZLENTR

Y

2
ZLENTR

Y

…
ZLENTR

Y

N
ZLEND
End marker
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Version Compatibilities

Current Version Target 
Redis 6.0

Target 
Redis 6.2

Target 
Redis 7.0

Target 
Redis 7.2

Target 
Valkey 8.0

Redis 6.0/RDB9 - 􁋿 􁋿 􁋿 􁋿

Redis 6.2/RDB9 􁋿 - 􁋿 􁋿 􁋿

Redis 7.0/RDB10 􁋿 􁋿 - 􁋿 􁋿

Redis 7.2/RDB11 􁋿 􁋿 􁋿 - 􁋿

Valkey 7.2/RDB11 􁋿 􁋿 􁋿 􁋿 􁋿

Valkey 8.0/RDB11 􁋿 􁋿 􁋿 􁋿 􁋿



Apple Confidential–Internal Use Only

[Solved] Downgrade incompatibilities
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Redis 6.0: https://github.com/valkey-io/valkey/pull/2549

Redis 6.2: https://github.com/valkey-io/valkey/pull/2550

Redis 7.0: https://github.com/valkey-io/valkey/pull/2551

https://github.com/valkey-io/valkey/pull/2549
https://github.com/valkey-io/valkey/pull/2550
https://github.com/valkey-io/valkey/pull/2551

