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Hyper text transfer protocol (HTTP) over transmission control protocol (TCP) 1s currently used
to transfer objects in the Internet. Stream control transmission protocol (SCTP), an alternative to
TCP, which allows for independent delivery among streams, and can thus reduce the mean
response delay of web object. We present an analytical model to find the mean response delay for
HTTP over SCTP, therefore, estimate the effectiveness of SCTP over TCP. Typical TCP delay

models assume the wired environment. On the contrary, the proposed model in this paper assumes

the multiple packet losses and wireless environment where fast retransmission 1S not possible due
to small window. The estimated mean response time can be used the benchmark to meet quality
of service (QoS) at end-user. We validate the accuracy of our model using experiments. It is
shown that the differences between the results from model and those from experimental are very

small below 6 % on average. We also find that the mean response delay for HTTP over SCTP
is less than that for HTTP over TCP.
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Procedure object response delay

Begin

1. Compute the total number of packets in ohject
(6 =[60/mtu]) and the expected number of
packet loss, a =[dp]|

2. Set N(1) = § and th(l) =

3. Set E(Tiwp) = 0

for all k such that k=12---a do

@ Set E( at'ow) 0 andE( Long) O

@ Compute the expected number of packets sent
before  the loss,

1 (] —p )&
(k) = IRl 4 (1 —p)

@ Compute the total number of packets sent until
the threshold(Asw)),

for k=1,

P R A if th(k)=2
thik)y = gflogi““ T_14th(k) if th(k) = 2

for k=2,3,...,a+1,

{ ol _ o if th(k)=2
oftogd ‘1—2+th(k) if th(k) = 2/

Ay
D If xtk) < Amw |
{Set 1 and perform Slow_start_rtn (k);}
else
{Set -0 and perform Congestion_avoid_rtn
(k):}
® Accumulate the mean response delay,
E(Liwy) = E(Lap) + BE(Tip ) + (1= BYE(Tny)

end for

4. Find mean response time,
E(Tp)= E(Teqp) + R
where,
@D Find ST{N(a+1)) or ST{Amnq+1) using eqn.
(11).
@ Compute R.
i Na+1) < Aparn,
R=ST(N(a+1))+Na+1 )ﬁ-ﬁ-"f’-
if NMa+1)>= Anprn, |
R = S8T(Aman)) +Na+1 ).”%ﬁ |
+[Na+1) — Apasry] X rtt
End

Slow_start_rtn (k) |

1. Compute the slow-start time in the slow start
phase using egn. (10) for k=1, or using egn. (11)
for k=23..,a when sendmg packets of a web
object.

2. Compute the window number(((k)) in which
loss is occurred using eqn. (7).

3. Compute the window size ((k)) which covers
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x(k) packets when packet loss occurs using eqn.
(8.
4. Compute the number of packets (b(k)) sent

before the loss in the (Tk)" window using eqn.
9).

o. Find the object response delay during

slow-start (Z(T" )) using eqn, (12).

6. Set N(k+1) using egn. (D).
1. Set thk+1) using egn. (13).

Congestion_avoid_rtn (k)

1. Compute the slow-start time (STXAuw) until
congestion avoidance threshold (Ax(c)) using
eqn. (11)

2. Compute the number of packets before the loss
(L) during congestion avoidance using eqn. (15).

3. Find the object response delay during

congestion avoidance(Z( 7 m,w o)) using eqn.

(16).
4. Set th(k+1) using egn. (17).
5. Set N(k+1) using eqn. (1R).
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