void Server

0
tMessage> mail pile;
server_loop: while(true) {
switch (state) (
case LEADER: {

endl;
Raftiassage request_sppend_sntries = nev_rate_pessagel)

) ENTRIES) ;
broadcast_raft_message (raquest_sppend entries) ;

t heartbeat = get_leader heartbeat_timeout.
until_time (time_of_next_heartbeat) > 0)

vhile (1mailpile-empty() (
thessage first msg = mail pile. front() ;
prafroves maq.curs tarm() > Siorae. gt curs_tem()
updats_server_tem(first_msg.curr_tem()) ;
state = FOLLOWER:
server L

Separate Code Per State

case CANDIDATE:
ut << "Candidate!" << endl;
trdate, server. _tam(storage get_curz_tem() + 1);
cout << "Current Term: storage get_curr_term() << endl;

11 track votes and vote for self

id)
votes_granted_from_ids. insert (self_id) ;

auto time_of election end = get_election_timeout_time() ;
:_tine() ;
( 1/ send request_vote to all other servers
Raftiessage request_vote = new_raft_message () ;
request_vote. set_type of msllga{hiwals-lge *REQUEST_VOTE) ;
broadcast_raft _message (request_vote

)
vhile (mllisaconds until tina (time_of electionend) > 0) {
1/ deal with ma:
‘hile (tnail pile.empey() (

ot op.
) else if (first_msg.curs_tem() < storage.get_curr_tem() { RaftMessage first msg = mail pile.front()

switch (First_msg.type of message()) (
aftlessage: : REQUEST VO
Raftiessage response = new_raft_nassage()
response.set_type of message
Raftiessage : :RESPONSE_VOTE) ;
sponse . set_vote_granted(false) ;

send_raft message (response, first msg.server id());

break;

case RaftMessage EST_APPEND_ENTRIES: {
RaftMessage response = new_raft_message () ;
response.set_type,
tiessage : : RESPONSE_APPEND_ENTRIES) ;
response.set_entries_appended (false) ;

send_raft message (response, first msg.server id());

break;
)

default: (
break;
)

)
mail pile.pop_front():
) else
mail pile.pop_front();

)
/7 add to mail pile
int Baartheat_bimsout: = millissconts unti_tine(

16 (heartbest timoost > 01
vector<int> readable_ids;

if (mailbox.wait for mail((size t) heartbeat timeout, )
«

readable_ids))

244 mail_to_pile(mailbox, readable ids, mail pile):

if (first_msg.curr_term() > storage.get_curr_tem()) {
update_server_tem(first msg.curr_tem()):
state = FOLLOWER;
goto server_loop;
) else if (first msg.curs_temm() < storage.get_curr_tem()) (
seiteh (£ixsk mag. typd_of massage() (
se RaftMessage: :REQUE:
RaftMessage response = new_raft message () ;
response.set_type_of_message (RaftMessage: :RESPONSE_VOTE) ;
response.set_vote_granted(false) ;
send raft message (response, first msg.server id());
break;

se RaftMessage::REQUEST APPEND ES: |
RaftMessage response = new_raft_message () ;

send raft message (response, first msg.server id());
break;

default: (
break;
)

)
mail_pile.pop_front() ;
) else (
if (first msg.type_of message()
ge: :RESPONSE_VOTE) {
cout << "Reading mail from ¥ << fizse mag.server 10 << ° vots granted: °
<< first msg.vote granted() <<

¢

:_msg. type_of_message (
RaftMessage: : RESPONSE_VO:
55 first msg.vote_granted()) {
votes_granted_from ids.insert (first msg.server 1d());
if ((2 * votes_granted from ids.size()) > num semr!) i
mail_pile.pop_front();
state = LEADER;

goto server_loop;

// append entries REC received from new leader
} else t_msg. type_of_message ()
= Ratt RE APPEND_ENTRIES)
state = FOLLOWER;
goto server_loop;

)
mail pile.pop_front();

)
7/ add to mail pile
int election_timeout = milliseconds_until_time (time of election end);
if (election_timeout > 0) (
vector<int> readable_ids;
if (mailbox.wait_for_mail((size_t) election timeout, readable_ids)) (
add_mail_to_pile(mailbox, readable ids, mail pile);
)
)
1/ check 1t we should become leader despite not receiving votes
71 occurs if there is only one server in the cluster
if ((2 * votes_granted from ids.size()) > num_servers) (
tate = LEADER;

)
break;
)
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case FOLLOWER: (
cout << "Follower!" << endl;
2t naxt haxrtbect desdline = g laction timmct tine();
cout << "Election timeout milliseconds:
milliseconds_until_time (n-xt_hann.b-.nt_da-dunﬂ) << endl;

while (milliseconds_until_time (next_heartbeat_deadline) > 0) {
while (Imail pile.empiy())
tMessage first msg = mail pile.front();
L€ (fizst_msg.curs_tern() > storage.get_curs tem()) {
update_server_tem (first_msg.curr_term.
state = FOLLOWER;
goto server_L
) else if (first_msg.curs_tem() < storage.get_curr_tem()) {
sriten (eszst nag. ype o€ ressage) (
case RaftMessage: :REQUEST VOTE.
RaftMessage response = ne«_rl{c»mss-lgeu;
response. set_type_of message (Raf tie: {RESPONSE_VOTE) ;
response. set_vote_granted(false) ;
send_raft_message (response, first msg.server id()):

breal

case RaftMessage::REQUEST_APPEND_ENTR
RaftMessage response = new_raft message () ;
response.set_type_of messa
RaftMessage: : RESPONSE_APPEND_ENTRIES) ;
response.set_entries_appended (false) ;
send raft message (response, first msg.server id()):
break;

)
default: (
break;
)
)
mail_pile pop_front() ;
else (//first_msg.curz_tem() == current term
switch (first mag.typs_of message()) (
case RaftMessage: :REQUEST VOTE.
Raftiessage response = new_raft_message () ;
response.set_type_of_message (RaftMessage: ‘RESPONSE_VOTE) ;
// deternine how to vote
if (storage.get_voted for()
|1 storage.get_voted for() == first msg.server 1d()) (
storage. set_voted for (first_msg.server id())
response. set_vote_granted (true) ;
) else (
response.set_vote_granted (€alse) ;

send raft message (response, first msg.server id()):
£ << "Voted for " << storage.get_voted for() << " in current term "
<< storage.get_curr_term() << endl;
cout << "Sent mail to " << First msg.server id() << " vote grantad:
<< response.vote_granted() << endl;
if (response.vote_granted()) {
mail_pile.pop_ront();
state = FOLLOWER.
goto server_loop;

break;

)

case RaftMessage: :REQUEST APPEND_ENTRIES: (
Raftiessage response = new_raft message () ;

response.set_entries_appended (false) ;

send_raft_message (response, first_msg.server_id()):
mail pile pop_front ()
state = FOLLOWER:
goto server_loop;
break;
)
/7 a1 other cases
case RaftMessage::RESPONSE_VOTE
case RaftMessage: :RESPONSE_APPEND_ENTRIES
default:
break;

mail_pile.pop_front();
)
)
// add to mail pile
int heartbeat timeout = milliseconds until time (next heartbeat deadline);
(

if (mailbox.wait_for_mail (heartbeat_timeout, resdable san) (
add_mail_to_pile(mailbox, readable_ids, mail pile)

) Slide 1

)
state = CANDIDATE;
break.




Dispatch on Message Type

void RaftServer: :Handlel ssage (Peer* peer, char* raw_mes:
Lock, guardcmuters lc(‘k(:-mx mutex) ;
Peertessage message;
message. ParseFromString (string(raw_message, raw_message_len));

ge, int raw message_len)

10G (DEBUG) << "RECEIVE: " << Util::ProtoDebugString (message) ;

if (message.term() > storage.current_tem()) {
TransitionCurrentTerm(message. tern () ;
TransitionServerstate (Follower) ;

switch (message.type()) (
case PeerMessage: :APPENDENTRIES_REQUEST:
if (message.term() < storage.current_term()) {
ndEntriesResponse (peer, false) :

return;
)

dEntriesResponse (peer, true) ;
election_timer->Reset () ;
return;

case PeerMessage: :APPENDENTRIES_RESPONSE:
if (message.term() < storage.current_term()) {
/1 Drop responses with an outdated term; they indicate this
/1 response is for a request from a previous term.
return;
)

return;

case PeerMessage: :REQUESTVOTE_REQUEST:
(message.term() < storage.current _term()) (
SendRequestVoteResponse (peer, false) ;
return;

(storage.voted for ()
storage. voted £ ssage. server_1d()) (
SendRequestiotanasponse (peer, falee)

return;

)

storage.set_voted_for (nessage.server_id()) ;
ndRequestVoteResponse (peer, true) ;

election_timer->Reset () ;

return;

case PeerMessage: :REQUESTVOTE_RESPONSE:
(message.term() < storage.current term()) {
// Drop responses with an outdated term; they indicate this
7/ response is for a request from a previous term.
return;

)
if (message.vote granted() (

ReceiveVote (ressage . server_id()) ;
)

return;

default:
cerr << oslock << "Unexpected message type:
UEi1: :ProtoDebugString (message) << endl << osunlock;
theow RaftsarverEceptiont);

«

state) {
m(xm) << "SmAE: " << ge! CServerstatestring (server state) <<
< getServerStateString (new_state) ;

server_state = new_state;

switch (new_state) (
case Follower
return;

case Candidate:
TransitionCurrentTern (storage.current_term() + 1);

1/ Candidate server votes for itself
storage.set_voted_for (server_id) ;
ReceiveVote (server_id)

for (seect peor: poers)
dnaqueswotahque:: (peex) ;

election_timer->Reset() ;
return;

case Leader
return;

default:
oRET << aslock << Bad state toansition th © << new State << sedl <<

ehrow R-irsaxvarxxcaptxon{),
)
voda Raftervar: Raceivavata (string earves 14) {

votes [server_id]

1 leerver sTate — Tesder) retur

int vote_count

for (auto consts [ , votegmnted] - votan) (
£ (vote_granted) vote_count += 1;

)

int server_count = peers.size() + 1;

int majority_threshold = (server_count / 2) +1;

1f (vote_count >= majority threshold) (

‘TransitionServerState (Leader) ;
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