Separate Code Per State

case CANDIDATE: {
ut << "Candidate!” << e
:_ter (storage.get_curr_term() + 1);

pdate. << endl;
cout << "Current Term: " << storage.get_curr_term() << endl; auto next heartbeat desdline = get. slection tineout_tine(;
cas cout << "Election timeout milliseconds: " <<
<< endl; /7 track votes and vote for self milliseconds_until_time (next_heartbeat_deadline) << endl;

t_append_entries = new_raft_message() ; unordered_set<int> votes granted fron ids;
s storage. set_voted_for (s vhile (miilisaconds until tine (baxt hassibest desdlive) > 0) {
votes_granted_from_ids le (tmail pile.empty())
broadcast_raft_message (request_append_entries) RaftMessage first msg mnjne £ront () ;
auto time_of_election end = get_election_timeout_time() ; if (first_msg.curr_term() > storage.get_curr_term()) {
artbeat_timeout_time() ;
e hnlr:hn!) >0 ( /7 send request_vote to all other servers
Raftlessage request_vote = new_raft_message () ;
while (Imail pile.empty() { request_vote.set_type_of_message (RaftMessage: :REQUEST_VOTE) ; } else if (first _msg.curr_temm() < storage.get_curr_temm()) {
RaftMessage first msg = mail pile.front() Drosdeast. et masseqs (roquest. vote) switeh (€iretnag. type of pessage()
if (first _msg.curr_term() > storage.get_curr_tem()) { Ra! REQUEST
update_server_tern(first_msg.curr_term()) while (milliseconds until_time (time_of_election_end) > 0) { Rafeessase rosponse = ne rac_nessage()
state = FOLLOWER 7/ deal with mail pile response.set_type_of_message (RaftMessage: :RESPONSE_VOTE) ;
goto server_loop; while (imail pile.empty()) { response.set_vote_granted(false) ;
} else if (first msg.curr_temm() < storage.get_curr_tem()) { RaftMessage first msg = mail pile.front(); send_raft_message (response, first msg.server_id()):
switch (First _msg.type of message()) if (first_msg.curr_term() > storage.get_curr_term()) { break;
)

o RaftMessage: :REQUEST VOTE: { update_server_tem(first msg.curr_term()

RaftMessage response = new_raft_message () state = FOLLOWER RaftMossage: :REQUEST APPEND_ENTRIES: {
response.set_type_of message( goto server_loop; RaftMessage response = new_raft message ()
Raftliessage : :RESPONSE_VOTE) ) else if (first msg.curr_tem() < storage.get_curr_tem()) { response.set_type_of_messag:

o
actHassage: ‘RESFONSE APPEND ENTRIES)
response.set_entries_ o)

response. set_vote_granted (false
send_raft_message (response, first msg.server_id())

break e ract maseage (rerperse. Eirat.nay.sezver_Ld());
) RESPONSE_VOTE) ; break;
e RaftMessage: :REQUEST APPEND_ENTRIES )
RaftMessage response = new_raft_message () send_raft_message (response, first msg.server_id()): default: (
response.set_type_of message( break; break;
RaftMessage: :RESPONSE_APPEND_ENTRIES) ) )
response. set_entries_appended (false) ; case RaftMessage::REQUEST APPEND_ENTRIES: { )
send_raft_message (response, first msg.server_id());: RaftMessage response = new_raft_message () mail pile pop_front()
break response.set_type_of message( } else { //first msg.curr_tem() == current term
Rattiiessage: RESEONSE APEDND ENIRIES); sviten (£ixst_nag. yp0_of massge0) (
default: ( response. set_entries_appended (false) ; case RaftMessage: :REQUEST VOTE
break Terragt. mesage (reaense. Eirat.nag.sezver_Ld0)); tiessage response nm_xxft_m;;-q.();
) break; response. set_type_of_message (Raf tMessag
) } deternine how to
nail_pile.pop_front () default: ( t_voted_for ()
) else break; |1 storage.get_voted for() == first_msg.server_id() {
mail_pile.pop_front () ) torage. set_voted_for (first_msg.server id()):
) response . set_vote_granted (true) ;
) nail pile.pop_front(); } else (
7/ add to mail pile ) else ( response.set_vote_granted (false) ;
int heartbeat_timeout = milliseconds_until_time( if (first msg. type_of message() )
time_of next_heartbeat) : == RaftMessage: :RESPONSE_VOTE) {
if (heartbeat_timeout > 0) ( cout << "Reading mail from ' << first_msg.server_id() << " vote granted: " send_raft_message (response, first msg.server_id())
vector<int> readable_ids; << first_msg.vote_granted() << endl: cout << "Voted for " << storage.get_voted for() << " in current tem *
18 (eailbox vast_for nail ((size ) hesstbeat timeout ) stozage.get_curs tem() << endl;
eadable_ids)) if ((first msg.type_of message() cout << "Sent mai. << First_msg.server_id() << " vote granted:
add nail. to pile (nailbox, readable_ids, nailpile): == RaftMessage: :RESPONSE_VOTE) <« x-lpmu.vﬂh_grmhd() << end1;
& first_msg.vote_granted()) ( if (response.vote_granted()) (
) votes_granted_from_ids. insert (first_msg.server_id()): mail pile. pop front();
) if ((2 * votes_granted_from ids.size() > num servers) {
break; mail_pile.pop_front() ; goto sarmar lwp
) state = LEADER; )

goto server_loop; break;
)

tries REC received from new leader case RaftMessage: :REQUEST_APPEND ENTRIES: (
23. type_of_message () Taftiinssage rasponse = new_ratt_mssage();
REQUEST_APPEND_ENTRIES) response. set_type_of messa:
Ra

theseasn: -RESTONER AFYEND_ENIRIES)
sat_entries sppanded (false) ;

respons

mail_pile.pop_front(); send_raft_nessage (response, first_msg.server_id());
mail pile-pop_front();
1 state = FOLLOWER;
// add to mail pile goto server_loop;
int slection_tinsout = milliseconds until_time (tins_of_slection_snd); break;
{ 1

/1 411 other cases

E_voTE
APPEND_ENTRIES

1_to_pile(nailbox, readsble_ids, mail pile)

) break;
) )
mail_pile.pop_front();
1/ check if we should become leader despite not receiving votes )
/1 occurs if there is only one server in the cluster
if ((2 * votes_granted from ids.size()) > num_servers) { // add to mail pile
tate = : int heartbeat_timeout = milliseconds_until_time (next_heartbeat deadline) ;
) if (heartbeat_timeout > 0) (
break; vector<int> readable_ids;

5f (mailbox.wait_for mail (heartbest_timeout, readsble ids)) (
d_mail to_pilemailbox, resdsble.ids, mailpile);
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Dispatch on Message Type

void RaftServer: :Handlel ssage (Peer* peer, char raw_mes:
Lock, guardcmuters lecki:-mx mutex) ;
Peertessage messac
message. ParseFronString (string (raw_message, raw_message_len)) :

ge, int raw message_len)

L0G (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() < storags.current_term()) {
SendAppendEntriesResponse (peer, false) :
return;

)

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

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

return;

case PeerMessage: :REQUESTVOTE_REQUEST:
(message.term() < storage.current_term()) (
SendRequestvoteResponse (peer, £:
return;

)

if (storage.voted_for ()
torage . voted £ ssage. server_1d()) (
SendRequestiotanasponse (peer, falee)
return;

)

storage. set_voted_for (nessage. server_id()) ;
SendRequestVoteResponse (peer, &
election_timer->Reset () ;

return;

case PeerMessage: :REQUESTVOTE_RESPONSE:
(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;

if (message.vote granted() (
ReceiveVote (ressage . server_id()) ;
)

return;

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

«

void

state) {
FO) << "STATE: » << getServarStatestring (serrer 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)
dnaquest"lotahque:: (peex) ;

election_timer->Reset() ;
return;

case Leader:
return;

default:
cerr << oslock << "Bad state transition to " << new_state << endl <<
sunlock;
throw RaftServerException() ;

)
void RaftServer: :ReceiveVote (string server_id) {
tru

votes [server_id]
if (server state

Leader) 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;

1if (vote_count >= majority_threshold) (
‘TransitionServersState (Leader) ;
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