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Epidemic-Style Group Communication Algorithm ensuring Causal Order

Delivery
Chayoung Kim' - Jinho Ahn™

ABSTRACT

Many reliable group communication algorithms were presented to satisfy predetermined message ordering properties in small or
medium-scale distributed systems. However, the previous algorithms with their strong reliability properties may be unappropriate for
large-scale systems. To address this issue, some epidemic-style group communication algorithms were proposed for considerably improving
scalability while guaranteeing the reasonably weaker reliability property than the existing ones. The algorithms are all designed for
ensuring the atomic order message delivery property. But, some distributed applications such as multimedia systems and collaborative
work, may require only the weaker message ordering property, i.e, causal order delivery. This paper proposes an efficient epidemic-style
group communication algorithm ensuring causal order delivery to provide the indigenous scalability of the epidemic—style approach.

FI9E : BAA|AH (distributed system), 2E84I(group communication), HEE D2 & (epidemic-style algorithm),
#&Y(scalability), HAIX] Y &M(message delivery order)
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let current_round, buffer = { }, VT =[], delivered = [I, msg=(id, vt, round, gossip_count, bool_delivered)
to ECCast(msg) { {Task 1}
VTIP} = VTI[P] + 1
delivered(P] = VT[P]
msg=(P, VT, current_round, 0, TRUE)
buffer = buffer U {msg}
Unreliable_Multicast{msg)
}
to receipt_processing(msg) { {Task 2}
buffer = buffer U {msg}
do_compare(msg)
if(msg.current_round > 0) do_gossip(msg)
}
on receive Unreliable_Multicast(msg) { {Task 3}
receipt_processing{msg)
}
on receive Gossip{msg, msg_digest) { {Task 4)
if (there is not msg in buffer and deliveredimsg.id] < msg.vt[msg.id]) then receipt_processing(msg)
do_solicitation(msg_digest)
}
on receive Digest(msg_digest) { {Task 5}
do_solicitation(msg_digest)
}
on receive solicit_retransmission(ID, Count){ {Task 6}
if(there is msg=(ID, Count) in buffer and (current_round-msg.round) < R) then send Forward(msg) to q
}
to do_solicitation(msg_digest) { {Task 7}
for msg in msg_digest
if(there is not msg in buffer and deliveredlmsg.id] <vtlmsgidl) then
send solicit_retransmission(msg.id, msg.vt{msg.id]) to q
}
run periodically gossiping { {Task 8}
current_round = current_round - 1
do_digest()
}
to do_gossip(msg) { {Task 9}
foreach p in processes with probability rate(randomly)
send Gossip(msg, digest(buffer)) to p
how_often_do_gossip()
}
to do_digest() { {Task 10}
foreach p in processes with probability rate(randomly)
send Gossip(digest(buffer)) to p
how_often_do_gossip()
}
how_often_do_gossip() { {Task 11}
foreach msg in buffer
if(msg.gossip_count >= MAX_Gossip_Count ) then garbage_collection(msg)
}
to do_compare(}{ {Task 12}
foreach msg in buffer
delivered_ready = true
for all i€p do
if (1= msgid and VT[i] < msg.vtlil ) then delivered_ready = false
if (delivered_ready = true) then do_deliver(msg)
}
to do_deliver(msg) { {Task 13}
deliver(msg)
deliveredlmsg.id] = msg.vt[msg.id]
for all i€p do
VTl = max (VTH), msg.vtlil)

(2% 3) gy oInd =M HERFHAE Pl E(ECCast Algorithm)
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