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1 type KVStore interface {

2 // LookUp get key value

3 Lookup(key string) (string, bool)

4

5 // Propose propose kv request into raft state machine

6 Propose(k, v string)

-

8 // ReadCommits consume entry from raft state machine into KvStore map until
9 ReadCommits(commitC <-chan *string, errorC <-chan error)
10

11 // Snapshot return KvStore snapshot

12 Snapshot() ([]byte, error)

13

14 // RecoverFromSnapshot recover data from snapshot

15 RecoverFromSnapshot(snapshot []byte) error

16

17 // Close close backend databases

18 Close() err

19 }
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Committed Entries, BIRRXNHETRE, FENRARIFMEINSTIH;
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CommittedEntries [Jpb.Entry SoftState

Entries [Ipb.Entry pb.HardState

Ready#544

Snapshot pb.Snapshot ReadStates [JReadState

MustSync bool Messages []pb.Message
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SHRE
1 // A key-value stream backed by raft
2 type raftNode struct {

3 proposeC <-chan string // proposed messages (k,v)

4 confChangeC <-chan raftpb.ConfChange // proposed cluster config changes
5 commitC chan<- *string // entries committed to log (k,v)
6 errorC chan<- error // errors from raft session

7 id int // client ID for raft session

8 ...,

9 node raft.Node

10 raftStorage *raft.MemoryStorage

11 wal *wal.WAL

12 transport xrafthttp.Transport

13 1}

XNEHEEEZFY raftNode, BFR7x Raft ERFHHN— . EERHRFNNSHAE
RITA—MASEE. NEEERENXPIRITLIERIEE 7T Raft OEYEED
Node(raft.Node), Raft HE&ZEHAFEFMEELE (raft MemoryStorage) . WAL #5444
TR (wal. WAL) LUK MZ8i&ELR (rafthttp.Transport).

AR, BIRHT=MROEESUSBEER, FHERASNRE:

proposeC, BRI client KIEMNBEIEKRIEREHE,;
confChangeC, BRRZEIEHTRELTHHER.,

commitC, BR¥FEH Raft HREHRERETHEEREEE.

£ metcd MBEFERAKIIZEIZET raftexample EHIFFE, FtETEHANEE. W
(REBEARYE etcd BTHI WAL F1 rafthttp &38R,

2 WALRIRAPRM T ORIRERISANWRI BEE BRIRRIEERD, (FYLUSE 2037
SiERPREAUR M RRYRE,

2 rafthttplERET HTTP GRHMH T /N RERIEEAIXZEES, metcd (ERUIT:

SHRE
1 rc.transport = &rafthttp.Transport{
2 Logger: zap.NewExample(),
3 ID: types.ID(rc.1id),
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ClusterID: 0x1000,
Raft: rc,
ServerStats: stats.NewServerStats("", ""),

LeaderStats: stats.NewlLeaderStats(strconv.Itoa(rc.id)),

ErrorC: make (chan error),

©O© 0 N oo u b

mimaE Raft fEHRAVN. Bt API, i&iHF raftNode 458, SF etcd B9 WAL, MRS
BERE, BETREIMMATELNN TR MENEE, RS ERIELE proposeC
confChangeC ;8&. 1§ Raft B Node %t Ready g THEXIWAYANERIA], #&E/E
AUCRBEN A7

SHIRTD

1 func (rc *raftNode) serveChannels() {

2 // send proposals over raft

3 go func() {

4 confChangeCount := uint64(0)

5 for rc.proposeC != nil && rc.confChangeC != nil {

6 select {

7 case prop, ok := <-rc.proposeC:

8 if lok {

9 rc.proposeC = nil

10 } else {

11 // blocks until accepted by raft state machine

12 rc.node.Propose(context.TODO(), []byte(prop))

13 1

14

15 case cc, ok := <-rc.confChangeC:

16 if lok {

17 rc.confChangeC = nil

18 } else {

19 confChangeCount++

20 cc.ID = confChangeCount

21 rc.node.ProposeConfChange(context.TODO(), cc)

22 }

23 }

24 }

25 130)

26

27 // event loop on raft state machine updates

28 for {

29 select {

30 case <-ticker.C:

31 rc.node.Tick()

32

33 // store raft entries to wal, then publish over commit channel

34 case rd := <-rc.node.Ready():

35 rc.wal.Save(rd.HardState, rd.Entries)
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36 if lraft.IsEmptySnap(rd.Snapshot) {
37 rc.saveSnap(rd.Snapshot)
38 rc.raftStorage.ApplySnapshot(rd.Snapshot)
39 rc.publishSnapshot(rd.Snapshot)
40 }
41 rc.raftStorage.Append(rd.Entries)
42 rc.transport.Send(rd.Messages)
43 if ok := rc.publishEntries(rc.entriesToApply(rd.CommittedEntries)); !
44 rc.stop()
45 return
46 }
47 rc.maybeTriggerSnapshot ()
48 rc.node.Advance()
49 }
50 }
51 }
RASEED T

M proposeC HREVHIREER, 1@ raft. Node.Propose APl 123IREE;

M confChangeC EXEECEZ & EHR, BT raft.Node.ProposeConfChange API 1232
BEETIER,;

M raft.Node 3KEX Raft &S HIHE] Ready Z5#a9, 15 rd.Entries [
rd.HardState j&@id WAL #EHIEA L, 15 rd.Messages j&id rafthttp &R, KiXE{H
<. & rd.CommittedEntries NFRZENV SRS,

LAERZ Raft SEIRORORAE, 3 NRESKANREIENLY SRR,

ZISSFESIE

EEAREIIRITHES, FFAMRNMB T AT metcd TIEREIESFESIZE, F{TE KVStore
T TSR, EBIRFESCI SN EES [ZHEINAY AP RDA],

XEBFLA Put BOAZA, SREIRNETINEMESZRISSI,

boitdb

B5c2 boltdb fFH&5|2, BRISSIANT, (RBAJLAZE @ 10E2EFH—T BRI APl FI/RE,
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1 func (s *boltdbKVStore) Put(key, value string) error { B S8trg
2 s.mu.Lock()
3 defer s.mu.Unlock()
4 // Start a writable transaction.
5 tx, err := s.db.Begin(true)
6 if err !'= nil {
7 return err
8 }
9 defer tx.Rollback()
10
11 // Use the transaction...
12 bucket, err := tx.CreateBucketIfNotExists([]byte("keys"))
13 if err = nil {
14 log.Printf("failed to put key %s, value %s, err 1is %v", key, value, err)
15 return err
16 }
17 err = bucket.Put([]byte(key), [lbyte(value))
18 if err 1= nil {
19 log.Printf("failed to put key %s, value %s, err is %v", key, value, err)
20 return err
21 3
22
23 // Commit the transaction and check for error.
24 if err := tx.Commit(); err != nil {
25 log.Printf("failed to commit transaction, key %s, err dis %v'", key, err)
26 return err
27 }
28 log.Printf("backend:%s,put key:%s,value:%s succ", s.config.backend, key, va
29 return nil

leveldb

ERE leveldb, BEAUFEAKE 2 goleveldb, BETF Google FRRHI c++ 2 leveldblgas
SO, ERMRYER AP ITREIR,

i

S5
1 db, err := leveldb.OpenFile("path/to/db", nil)
2 ...
3 defer db.Close()
@it DB.Get/Put/Delete API R{EHIE,
https://time.geekbang.org/column/article/347136

iF OpenFile AP BIEEEITF— leveldb iEFE.

14/19



2021/4/2 18 | sk Wf 3T Raft AOFI1Hy B — A L FE 2 1706 51 B A KV IR % ?

SHAE
1 data, err := db.Get([]byte("key"), nil)
2
3 err = db.Put([]byte("key"), []lbyte("value"), nil)
4
5 err = db.Delete([]byte("key"), nil)
6

THEEZEORE, 8 goleveldb RIEE, client EARFAFERERET, THEHZE metcd INH
&, leveldb Ff#5 |2 Put EZRISLI,

SHIAE
1 func (s *leveldbKVStore) Put(key, value string) error {
2 err := s.db.Put([]byte(key), []byte(value), nil)
3 if err !'= nil {
4 log.Printf("failed to put key %s, value %s, err 1is %v", key, value, err)
5 return err
6 }
7 log.Printf("backend:%s,put key:%s,value:%s succ", s.config.backend, key, va
8 return nil
9 }
ii%;ll E

NB5TE metcd TNEAFUNMEIER Raft iR, FSFMES G, BITBNEAE LN
BTE metcd FENFHEE— key-value BUREE.

Eifits
SIREINT curl S RE—NGEF, Sz FEEEE RS~

SHIRE
1 curl -L http://127.0.0.1:3379/hello -XPUT -d world
2

client @id curl &iX HTTP PUT i&KZ server;
server B[S, BBEEANE| KVStore B ProposeC &i&;
raftNode 1EINZERIBERIET Raft #2ERAY Propose 1R ;
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Raft f=REIH Ready 4514, server §HERBFAWE, FAREEEMTA;

2021/4/2

S ZHTREAMEEEEZBR, XNHEEZBEWIEEEEIRSHL KVStore #1147,
KVStore 1RIEE518Y backend ZE5|1Z22FR, EREXIRAY Put #=OEDHE],

Client -. — cli?nt
D
Raft/=/HiRIELR ZEE
LR O Log Propose ®Pro oseC .
) © Raft " A
> Node [N
Members (&) Ready/apply CommitC
hip ®
backend=map backend=boltdb
ckend=leveldb

SIREITAT curl spSAE—MER(ER, el FTEZRMBFS AR

SHMC3

1 curl -L http://127.0.0.1:3379/hello
2 world

client J&i3 curl &% HTTP Get i53kZl server;
server ILEIfE, TRIE KVStore BUFES1Z2E, NEIREIAHXINAY key-value FUE.
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Client ‘ — client

T~

RaftfR/ $iRfsiR BER '@
L Log Propose .
Raft RS
N Node SN
Members R
hip
ckend= Ie eldb

ady/apply CommitC

A

o)}

backend=map backend=boltdb

NG

Ba, FREETEIISRIIRE. FHIXTIRDBIMNEREEIRITAEMDT, LIRNEA
TIMITET Raft M 0 Bl 1 Z— S FES RPN key-value R,

EBARERT £, BN ET APLIRITZOER, 10521, ZRE. A
R el BFE. EREMERNETEFRSIIERE, tsEEé%H*EH& HEHEIR,
FERNSHIERER. SRBAMRRADT 7 SEEs 2RI, ERNAT leveldb R
B, cENE%RAINFSESHIRNE, BE—RIIDE. @JTEEI’JM‘I‘;&E)UT{E NS
tae, EaEPEL.

FEXMoT L, BFRERNE T Raft EiZERZOIISR Node APl, XSF—NEEME,
BMNERXKTREERA. B0, SSEEEED Propose EORKRER, Bid
Ready Z5t3KEN Raft EiRIASHTAVMEHAS. EREFURNET Raft BIEEN{TS WAL
fEth, Raft HEFMEER, MEREHWMESE— 1N SiEK.

EERNTXIEZZES |2, BIIDBIET boltdb. leveldb sSCHI T KVStore fBiziE
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