MultiPaxos vs Raft

Which is more predictable?
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High level overview of these protocols
Steady

\ State / )

N —Ir t @ T<T

1 - O Steady
"~ \/\/1 \ State /

IV A V/ i V/ A
e \v/ V.




Leader failure is costly (tested with Reckon)
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Submitted manuscript, benchmark: github.com/cjenl/reckon
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etcd = Raft style election - majority vote decides leader
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zookeeper = Paxos - statically assign terms to nodes

the highest termed node is elected
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Empirical testing Paxos and Raft using OCons
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Benchmark: github.com/cjenl/reckon Implementations: github.com/cjenl/ocons
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ldea: randomise lower bits of the term, increment the rest

diff --git a/raft.go b/raft.go
index d104829..e8eb5bd 100644
--- a/raft.go
+++ b/raft.go

@@ -840,0 +841,8 o 107

+func (r *raft) nextTerm() uint64 { S 08

+ // Term = [epoch:48; rand:16] E

+ var cepoch uint64 = (r.Term & Oxffff_ffff_ffff_oeee) >> 16 ‘§ 0.6 1

+ var tepoch uint64 = (cepoch + 1) << 16 _g 0.4 -

+ wvar trdm uint64 = uint64(globalRand.Intn(65536)) & @xffff B

+ return tepoch | trdm E 0.2 - — etcd

+} 3 ~——— patched-etcd
+ 0.0 T T T T T T 1

0 1 2 3 4 5 6 7

@@ -847 +855 @@ func (r *raft) becomeCandidate() { Time to recovery (sec)

- r.reset(r.Term + 1)

+ r.reset(r.nextTerm())

@@ -946 +954 @@ func (r *raft) campaign(t CampaignType) {
- term = r.Term + 1

+ term = r.nextTerm()

Applicable to most Raft implementations



Thanks for listening!

diff --git a/raft.go b/raft.go
index d104829..e8eb5bd 100644

--- a/raft.go

+++ b/raft.go

@@ -840,0 +841,8 o 107

+func (r *raft) nextTerm() uint64 { g 0.8 1

+ // Term = [epoch:48; rand:16] o

+ var cepoch uint64 = (r.Term & Oxffff_ffff_ffff_oeee) >> 16 ‘§ 0.6 -

+ var tepoch uint64 = (cepoch + 1) << 16 _g 0.4 -

+ wvar trdm uint64 = uint64(globalRand.Intn(65536)) & @xffff B

+ return tepoch | trdm E 0.2 4 — etcd
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@@ -847 +855 @@ func (r *raft) becomeCandidate() { Time to recovery (sec)

- r.reset(r.Term + 1)

+ r.reset(r.nextTerm())

@@ -946 +954 @@ func (r *raft) campaign(t CampaignType) {
- term = r.Term + 1

+ term r.nextTerm()

chris.jensen@cl.cam.ac.uk @ @Cjenl@discuss.systems ¢ qithub.com/Cjenl
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Reckon network
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