R E R

BER~
IR ST e - A Rl
Email: d8742005@ccu.edu.tw

T

F2
Tokd R S TR B R
AR B Rk d HH 1 ok
53 e RN % “f'-‘—r’f#-’?
T?’sé:@f{f TR LA DA EY
TEARIVAR ¥ = SRR A B e I £ = S A
Fo P R AL B P e & a4k iF
é&’iﬁ%ﬁow+rﬁW{%g4»ﬂ${q
LB O L BEE R R A Jk—ﬁx
B G o AT RPRF TR AR IR R o
wwﬁi%%(ﬁﬁ)iwrﬁ%iaﬁﬂ
[3I[41[51(6][14] 5 B ¢ » & ¥ L h A Ak B2 L
(causal order protocol [2][7]) ° 2.t “73& A —
causal order protocol [10]kF F¥¥ & F1% X & % TP
]V} ’ 1’*r‘*T"‘ ix‘ﬁp‘ﬂ 1&’&’(}?&?}5;22"1’1 Fo w2
A AR )R S i ) g
(trade off ) - xFA—causal order protocol’ bl

EN T
Cd-

R e B

N\ VIR S
’ iﬁd A"{T;(}\ S f‘-‘m'fg

3 e

ZESTY

* (Throughput) b ‘j\—r 4 1\4 - EE Gl o

i 75\«1]’3 L,T‘%‘A F&’ﬁéﬁ"?iﬁﬁﬁﬁl
%ﬁ%?uﬁﬁﬁﬁﬁ%ﬁrﬁﬁ%°£Wﬁ$%
O E T b g d o

Abstract

The revolutions of networking and computing
technology motivate the deployment of widely
distributed system that integrates resources and make
people convenient. People take advantage of
distributed system but there still have many technical
issues to be addressed such as synchronization or
coordination of the distributed processes. The
distributed processes suffer from asynchronous
phenomenon because of the delay variance of
messages through the heterogeneous networks. This
situation becomes worse when the end-to-end delays
of links in the distributed system are asynchronous
due to different bandwidth, different routing or
switching technology, physical location of stations,
etc. To overcome the above problem, many
coordination protocols for group-ware applications are
proposed. In these protocols, delta-causal order
protocol considers both requirements of causal order,
guarantees cause and effect between messages, and
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real-time, guarantees messages are significant for the
receiver. Nevertheless, previous research does not
study the performance trade-off between real-time and
causal order. In this paper, we implement the protocol
and analyze its performance on Internet. From our
experiments, we find that the value must be as
possible as small, subject to the lowest throughput
requirement of the distributed real-time system. If the
value is large, we find that retransmission may help
some sites to decrease the overhead of synchronization.
We believe our research will be beneficial to the
improvement of the group communication in the
future and can provide some helpful reference for the
designer.

Keywords: Causal Order, Synchronization, Group
communication, network delay, TANET.
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Global variable current _time;

/* Process i sends the message m to process j */
Procedure SEND; (m, /)
Begin
m.send _time = current _time;
m.sent .= SENT. ;
send (m);
SENT[i, j]:= m.send _time;
End

/* Message m arrives process j from process i */
Procedure RECEIVE(m,i, j)
Begin
If ( m.send _time + A > current _time )
discard m and return;
wait(DC(m));
deliver(m);
DELIVERj [i]:= m.send _time;,
SENTj [/,i] == m.send _time;
Vx,y SENT[x,y]:=
max(SENT;[x, y], m.SENT[x, y]);
End

/* Delivery condition at process i */
DC(m)
True : vx
( DELIVER,[x] Z m.SENT[x,i] oOr
m.SENT[x,i] < current _time+A)
False :

Put to out of causal order queue and wait for
DC(m) become true.
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