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slot = CRC16 (key) % 16384

*xkey keylen) {

s = s < keylen; s++)

127.0.0.1:7000> cluster keyslot Alice
(key[s] == )

(integer) 2649
127.0.0.1:7000> cluster keyslot Bob
(integer) 9277
127.0.0.1:7000> cluster keyslot Mike

(s == keylen) crclé(key, keylen) &

(integer) 14643

127.0.0.1:7000> cluster keyslot {Mike}:goods
(integer) 14643

127.0.0.1:7000> cluster keyslot {Mike}:friends
(integer) 14643

(e = s + e < keylen; e++)

(key[e] = )

(e == keylen || e == s + 1) crclé(key, keylen) &

https://valkey. io/commands/cluster—

k@YSlOt/ crclé(key + s +
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cluster

nodes

cluster slots

) -p 30001 cluster nodes

f68b6che2c8e341e04aebaT79e342bh 7610681055 127.0.0.1:30002040002 master - 0 1764392146575 2 connected 5461-10922
27daad6fféa7e330e5297dbd4762d187610f4394 127.0.0.1:30001040001 myself,master - 0 0 1 connected 0-5460
b3465c0acd3ac18d35bee3cObl7dd56b110b8471 127.0.0.1:30006040006 slave 27daad6ff6a7e330e5297dbd4762d187610F4394 0 1764392146473 1 connected

58580acfdc8efbd181019362bdead8b28aadbbe2d 127.0.0.1:30004@40004 slave f68bbche2cB8eddleBsaeda79e342bb7e1068T055 0 1764392146575 2 connected
2057169e884chel34ddf40340T193a0516e422d4 127.0.0.1:30005@40003 master - 0 1764392146575 3 connected 10923-16383
Ta4675elablcfas59d2781fbd3fd42ac79e91125 127.0.0.1:30005@46005 slave 2c¢57169e884cheldaddf40340F193a0516e422d4 0 1764392146473 & connected

https://valkey. io/commands/cluster—nodes/
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Valkey9. O H%: Atomic Slot Migration

Introduce atomic slot migration #1949

)l Y CTg:[= M madolson merged 125 commits into valkey-io:unstable from enjoy-binbin:slot_migration_murphyjacob4 Ll;' on Aug 12

) Conversation 519 -0- Commits 125 F) Checks 62 Files changed 40

@ murphyjacob4 commented on Apr 13 - edited by enjoy-binbin ~ Contributor

Introduces a new family of commands for migrating slots via replication. The procedure is driven by the source node which
pushes an AOF formatted snapshot of the slots to the target, followed by a replication stream of changes on that slot (a la
manual failover).

This solution is an adaptation of the solution provided by @enjoy-binbin, combined with the solution | previously posted at
#1591, modified to meet the designs we had outlined in #23.

New commands

e CLUSTER MIGRATESLOTS SLOTSRANGE start end [start end]... NODE node-id : Begin sending the slot via replication to
the target. Multiple targets can be specified by repeating SLOTSRANGE ... NODE ...

e CLUSTER CANCELMIGRATION ALL : Cancel all slot migrations
e CLUSTER GETSLOTMIGRATIONS : See a recent log of migrations

This PR only implements "one shot" semantics with an asynchronous model. Later, "two phase" (e.g. slot level
replicate/failover commands) can be added with the same core.

https://github. com/valkey—io/valkey/pull/1949

Reviewers
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Atomic Slot MigrationHJ#Z:(»JEH %

o fEXIFReplication, HFEREslot
o ff%Manual Failover, HFEFREslot

et aman s, o OWHAENAE
o WL AR SUAMEL YR, BB

Migration via Replication and Failover



Atomic Slot Migration: Slot Replication

Target
(replica)

4.2 {E4E slot RBAS
LEBIART R

5.2. {E4E slot £
LEIAT R

Valkey Atomic Slot Migration: Slot Replication Phase

2. BF/BIEE 1. REEERBES
Target syncslots establish Source P cluster migrateslots Client
(primary) (primary) (admin)
A A

5.1. RiXIgEE slot TFE

4.1. fEHAOFER slot REE,

3.2. ARIEE slot THE

/

client output butter
(COB)

3.1. fork FHFZE Y slot R

slot snapshot

IREREE RSB

syncslots snapshot-eof



Atomic Slot Migration: Slot Failover

Valkey Atomic Slot Migration: Slot Failover Phase

1. syncslots snapshot-eof

BN eof A< REFRBIZMER

A

2. syncslots request-pause

W El eof FIERIFE T RATEEHE

Y

3. Ri% slot iR E2TH,

BHAESHECOBEE BHB/)

4. {45 slot IBETH
5. syncslots paused

IR AHRIACOBEZ B/,

EEHE, KiXpausedFS

Target Target « Source
(replica) (primary) (primary)
7. syncslots request-failover

BRI RIEREN failover

6. set key value Client

T IR R (usor)

A

Y

8. syncslots request-granted
IR R F R B Bk #Apaused,
24X failover

A

9. B#nT A1SE failover 1Y, _
. B8 epoch, 1EEIEESIOHIIEN, 10. BRI RIREIFRH,
10. syncslots finish iR fEFREEE, ROEEG
-MOVED Target

Y
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egacy Slot Migration(EHFR)

* TIH KkeyFHEELIE

® ZkeylBRSHEE

® THASKEE[R, KFIE LTt

* FEHRAEELEdump, FF LAk
3518 K HICPUE A
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Legacy Slot Migration(EHFR)

Atomic Slot Migration T XR)

¢ slotiIEBRESFREER >
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1.

PSR AE F 2 T Valkey9. 0. 04w i 1Y [A] — > ki #54, HISEAEFR—"region;

2. RGEIEM R i LA AL [F region ) o — G L L

3. ZJiZMEMlvalkey—cli ——cluster rebalance <5, SHRHEINE;

4. RAETFEHT, WDERFRATIT [ 406BEYE (stringZR A, KJE16KB) ;

5. Heavy Load¥s<HIE 5k /7, {8 FHmemtier-benchmark T.H., set/get 1:10.

Test Case Legacy Slot Migration Atomic Slot Migration
No Load: 3 to 4 shards 1m42.089s Om10.723s

No Load: 4 to 3 shards 1m20.270s Om9.507s

Heavy Load: 3 to 4 shards 2m27.276s O0m30.995s

Heavy Load: 4 to 3 shards 2m5.328s O0m27.105s

4.75x

4.62X

e A HE 5 FH BvalkeyE M EITE %, https://valkey. io/blog/atomic—slot—migration/
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Atomic Slot Migration

® CLUSTER MIGRATESLOTS SLOTSRANGE start-slot end-slot NODE node-id
o SHIETWRUKIE, A H bR R TR E sLot Y TR AR S

® CLUSTER GETSLOTMIGRATIONS
o ERARSSBATIIN, MEMAEVRT RUKE, SREGERAES HBITIRES, —HEMEFS A RERK.

® CLUSTER CANCELSLOTMIGRATIONS
o ERAESIBTHIN, ELEREGLT, SR RKE, ZetT IR EIRERAES
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