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A node as a database server that stores a single value. We also have a client that can send a value to the server. We also have a client that can send a value to the server.

Coming to agreement, or consensus, on that value is easy with one node. Raftis a protocol for implementing distributed consensus.




A node can be in 1 of 3 states:

the Candidate state,

or the Leader state.

The Follower state,




LOG REPLICATION




If followers don't hear from a leader then they can become a candidate. The candidate then requests votes from other nodes. Nodes will reply with their vote.

The candidate becomes the leader if it gets votes from a majority of nodes. This process is called Leader Election.




All changes to the system now go through the leader. Each change is added as an entry in the node's log. This log entry is currently uncommitted so it won't update the node's value.
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SET S5

To commit the entry the node first replicates it to the follower nodes... then the leader waits until a majority of nodes have written the entry. The entry is now committed on the leader node and the node state is "5".




The leader then notifies the followers that the entry is committed.
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The cluster has now come to consensus about the system state.

This process is called Log Replication.




EAD.

()

T

ECTION




NHoede A

serm: |

Node A

Term: |

cade Vocz
erm: | Term: 0

In Raft there are two timeout settings which control elections

First is the election timeout.

The election timeout is the amount of time a follower waits until becoming a
candidate.

NRode A
-Nr[:; ’ Term: Node A
The election timeout is randomized to be between 150ms and 300ms.

After the election timeout the follower becomes a candidate and starts a new
election term...

...votes for itself...




...and sends out Request Vote messages to other nodes. If the receiving node hasn't voted yet in this term then it votes for the candidate... --.and the node resets its election timeout.

Once a candidate has a majority of votes it becomes leader. The leader begins sending out Append Entries messages to its followers. These messages are sent in intervals specified by the heartbeat timeout.




Followers then respond to each Append Eniries message.

This election term will continue until a follower stops receiving heartbeats and
becomes a candidate.

Let's stop the leader and watch a re-election happen.
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Node C is now leader of term 2.
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Once we have a leader elected we need to replicate all changes to our system to This is done by using the same Append Entries message that was used for
all nodes. heartbeats.

Let's walk through the process.
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First a client sends a change to the leader. The change is appended to the leader's log... ...then the change is sent to the followers on the next heartbeat.
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Leader: A An entry is committed once a majority of followers acknowledge it... ...and a response is sent to the client.
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Now let's send a command to increment the value by "2". S
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Our system value is now updated to "7".

Our system value is now updated to "7".
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Raft can even stay consistent in the face of network partitions.
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Because of our partition we now have two leaders in different terms.
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Let's add a partition to separate A& B from C, D & E.
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Let's add another client and try to update both leaders.




Leader: B

One client will try to set the value of node B to "3". Node B cannot replicate to a majority so its log entry stays uncommitted.

Node E
Term: 2
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The other client will try to set the value of node C to "8". This will succeed because it can replicate to a majority.




Both nodes A & B will roll back their uncommitted entries and match the new
Now let's heal the network partition. Node B will see the higher election term and step down. leader's log.
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Our log is now consistent across our cluster.




REPLICAZIONE

sudo node src/server_web/server.js
C:\Users\Renato\Desktop\Raft\Raft_JS_APP>node src/server_node/launch.js

Scegli cosa condividere

Finestra Scheda Chre

_node/launch.js
andre@BEDO-PC C:\Users\andre\Desktop\Raft\Raft_JS_APP>node src/server_n

Annulla
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LEADER ELECTION

heartbeat to node rodel : {"currentTe :1,"previogIndex™:2,” viogTerm™:1,” 3 : sudo node src/server_web/server.js
Connettlng to node4 abedo.ddns.net:15003
ful “appendentries” response from nodel -> ignored (cok). Server listening at http://localhost:8@
tbeat to node node3 : {“ourrentTerm":1,"“previLogIndex™:2,"previLogTerm”:1,"missi t Connected to non-leader node4!
Connetting to node3 79.23.243.113:15001
“appendentries” response from node2 -> ignored (ok). Connetting to node5 abedo.ddns.net:15005
to nade node {"“ourrentTerm" “previogIndex”:-9, "previLogTerm” :null, “mi Connected to non-leader node5!
[J “erm :1, " commandType .‘nan_user",“logu~“ “:{"osername”:" }.',a]J!a‘k tnull}, { et Connetting to node4 abedo.ddns.net:15003
new_auction®,"loghata” :{“username”:"a", “startDste”:"2023-12-18T21:58: 08z “cbjuume“'“Prova“ “obj Connected to leader node4!
tartPri F [ ck” rnuil},{"term”:1,"commandType" gbata":{"auctionld”
tnull} ], “commitIndex":2}
LWeader;j' R ceiv s ss “appendentries” response from node5
(follower)]: New tected. Changing to fOl;OL:W state...
(follewer)]: Rer requsstvo\e regue from riode cast vote.
(follewer)]: Ce i 5ounu and removed from leg. tLog now €@ records long.
(follewer)]: Rec DpEn requaest from nodes5 h;,h responded.
(follewer)]: Received ™ " request from node5 f -> responded.
(fellewer)]: Received “ap dented request from node5 f responded.
(follower)]: reLe'WO” ” I 5 juest from node5 t -> responded.
(follower)]: ceiy “apoer ies” pequest from nodeS th © responded.
(follower)] ec “appendenteies” request from node5 wit -> respoaded
(follower)]: Failed to copaect: xhr poll error
(follower)]: Received “appendentries” request from nodeS wi Term responded.
(follower)]: Recei “appendentries” request from node te responded.
(follower)]: cei “appendentries” request from node5 wi t -> responded.
(follower)]: appendentries” from node5 th te > responded.
(follower)]: Y “appendentries” request from nodes th © responded.
(follower)]: connect: xhr poll error
(follower)]: C d “appendentries” request from node5 wi responded.

previogIndex™: - D “in [ (follower)]: ile conaect: xhr po
fes": ommitIndex™:-1} [ (follower)]: ‘appendentries”
Sending w heartbeat to node node3 {“currentTerm":2,"previogIndex™: “prevLogTerm”:null,"missin [ (follower)]: R jed “regaestvote”
"cnmmitlnﬂe> 1 [ (follower)]: on ‘established
to node noded {“currentTerm”:2,"previogIndex™: E g " [ (follower)]: nacrdon accapted.
commitI nceV': ) 1 (follower)]: “appendentries” request from noded witl > responded.
) 5 nored (ok). [ (follower)]: o i “appeadentries” request from noded w responded.
nored {ok). (follower)]: Feile connedt: r pol] error
{ pr~uL~g‘ﬂuc”"—l,‘prevLo;*E“m“' i [ (follower)]: V “sppeadentries” request from noded th ¢ responded.
“r-1} (follower)]: Receiv ‘appendentries” request from noded € > responded
[nodes ler)]: Sending new heartbeat le2 {“currentTerm" :2,"previogIndex™: “prevLogTerm": I on 51 [ (follower)]: H on detec . Changiag to follower t
EEntri [ ], "commitIndex": (follower)]: Rece request " request from nede5 -
[node5 (leader)]: Sendin w heartbeat to node node3 {"currentTerm":2,"previogIndex™:-1,"prevLogTerm" :null, "missi [ (follower)]: G g entry/ies found snd removed from log. is now @ records lon
[],"comm ; (follower)]: Recel “apc,ﬁaentr:es" request from node5 wi te ¥ responded.
] to node noded (“currentTerm” 12, "previogIndex”:-1,"previogTerm”:n ‘missi [ (follower)]: connect: xhr poll error
c[],"“commitIndex™: [ (follower)]: d “sppendentries"” raquest from
{uodeg LlLﬁdeF)]: Re,elved 5 “appendentri eC' from noded ignored (ok). [ (follower)]: “asppendentries” request from
[node5 (leader)]: cedy appendentries” yonse from noded ored (ok). (follower)]: "appendentries” request from
[node5 (leader) § v entries onse from node3 -> nored (ok). (follower)]: i copaect: xhr poll errar
[nodes (leade : Sending new heartbeat to node nodel : { entTerm":2, ndex": “prevLogTerm": it (follower)]: “appendentries” raguest from
q : (follower)]: R ed "asppeadentries” request from th term
[node$s Sending w heartbeat to node node2 {"eurrentTerm”:2,"prevLogIndex”:-1,"prevLogTerm” :null, "missin (follower)]: to copaect: xhr poll error
gEntries™: commitIndex™:-1} (follower)]: appendentries” request from h term
[nodes L leader)]: Sending new heartbeat to node node3 [“currentTerm":2,"previogIndex”:-1,"prevLogTerm” :null," [ (follower)]: R “appendentries"” request from th term
[],"commitIndex™:- [ (follower)]: Received “asppeadentries” request from 5 Term
ader)]: Sen g & to node noded P g “r2,"previogIndex”:-1,"previogTerm” :null,"missi [ (follower)]: 0 topnect poll errar
o[ ], "commitIndex™ S (follower)]: “appenden " request from 5 th term
[nodeS (leader)]: Received pS5 “appendentri om nodel -> ignored (ok). [ (follower)]: Rec “appeadent: " request from node5 term
[node5 (leader)]: Received - )1 “appendent 5 5 rom noded4 -> ignored (ok). [ (follower)]: R \ "appendent " reguest from th term
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