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Analysis of Average Waiting Time and Average
Turnaround Time in Web Environment

Yong-Jin Lee!

ABSTRACT

HTTP (HyperText Transfer Protocol) is a transfer protocol used by the World Wide Web distributed hypermedia system to retrieve the
objects. Because HTTP is a connection oriented protocol, it uses TCP (Transmission Control Protocol) as a transport layer. But it is known
that HTTP interacts with TCP badly. It is discussed about factors affecting the performance of HTTP over TCP, the transaction time obtained
by the per-transaction TCP connections for HT TP access and the TCP slow-start overheads, and the transaction time for T-TCP (Transaction
TCP) which is one of methods improving the performance of HTTP over TCP. Average waiting time and average turnaround time are important
parameters to satisfy QoS (Quality of Service) of end users. Formulas for calculating two parameters are derived. Such formulas can be used
for the environment in which each TCP or T-TCP transaction time is same or different. Some experiments and computational experiences indi~
cate that the proposed formulas are well acted, can be applied to the environment which the extension of bandwidth is necessary, and time
characteristics of T-TCP are superior to that of TCP, Also, the load distribution method of web server based on the combination of bandwidths
is discussed to reduce average waiting time and average turnaround time.
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int main (int argc, char *argv[])
{
Input the number of users
For each user,
Create thread routine (thread_routine ()) ;
Wait until all threads are terminated ;
}

/* thread routine */
void *thread_routine ()
{
Start timer (t_start) ;
Create socket interface ;
Open connection ;
Send HTTP request (GET file) ;
Receive the file ;
Stop timer (t_stop) ;
Get the transaction time (get_utime) ,
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HA, 22844 77 4 1~4 @) o83t AMsH
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CE 1) ME soiMel Akt

e Bandwidth RTT _ MSS FileSize K L Tt M S w Trin T Tr-1cp
= (Mbps) (ms) (byte) (byte) (pkts) (pkts) (ms) (pkts) | (pkts) | (ms) (ms) (ms) (ms)

F4 ( (2) (3 4@ (5) 6) RTT+T; 0 8

3000 205 043 246 043 0 05 296 3.46 296

6000 411 043 492 043 0 05 542 592 542

Atk 10 05 1460 12000 822 043 983 0.43 0 05 10.33 10.83 10.33
20000 1370 043 16.83 043 [} 05 1688 17.38 16.88

50000 3425 043 4096 043 0 05 41.46 41.96 41.46
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