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Measurement and Evaluation of Congestion in The
Internet Protocol of The Channel Network
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Abstract: The introduction of internet protocol (IP) services in
multimedia applications on the internet had affected the Quality
of service (QoS) efficiency in one way or the other which has
resulted in the requirement of more bandwidth. However,
exceptional service enjoyed on the internet had come with its
challenges, purely the congestion of the internet as a result of
growth in number of users. Congestion Management in the
network services becomes one of the main problem in achieving
high performance and good quality of internet services which
also has resulted to managing bandwidth. This research
therefore, used the ping plotter software to monitor the network
in order to observe the delay on the network. After studying the
network for a period of time without increasing bandwidth, the
network administrator can make the right decision on how to
achieve high performance based on the throughput.
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I. INTRODUCTION

Some decades back, the word information technology was
not pronounced until recent times. The breakthrough in
information technology has made the world a global village
where information is being sourced at some seconds’ click
of a computer keyboard. This breakthrough however has led
to a lot of delay in the internet network due to congestion.
Congestion control is one of the technique to maximize
available bandwidth due to adverse effect of congestion
arising from excessive demand and long queues at the server
leading to slow upload and download on the internet
network. Congestion is the state of sustained network
overload where the demand for network resources is close to
or exceeds capacity, Panos et al.(2001). Due to delay
observed in the internet network services, several works had
been done in the past to control congestion such as the use
of algorithms to control congestion; running of parallel
network infrastructure; the use of acceptance policy by
deploying the application of many tools encompassing
different techniques.
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Like every other project, a network projects must have a
proper design for the network to survive expansion after
deployment. According to ANAND (2005), good networks
do not happen by accident rather good networks are the
result of hard work by network designers and technicians,
who identify network requirements and select the best
solutions to meet the needs of a business.Nevertheless with
all these methods users have not been satisfied with the
usage of all these mechanisms highlighted above, thus
prompting this research work. In this work, the use of a very
powerful tool that can monitor the network server and
calculate the round trip time of the target server at different
times to enable the network administrator to ascertain the
throughput on the network in order to be able to manage the
bandwidth and at the same time give basic background of
the cause of the delay to the target server while monitoring
the network is employed. Bandwidth may be characterized
as network bandwidth, data bandwidth or digital bandwidth.
Behrouz (2012) defined bandwidth as a range within a band
of frequencies or wavelengths while Devajitet al. (2013)
defined bandwidth in computer networking as, a reference to
the data rate supported by a network connection or interface.
This tool is a software called the ping plotter pro that can
monitor the links to the server and also give the end user the
ability to trigger the software to send mail to the internet
service provider (ISP) when delay is observed in the links
and at the same time to report to the ISP some causes of the
congestion or delay in the network.

Il. REVIEW OF RELEVANT LITERATURE

Jacobson and Karels (1987) developed congestion
avoidance algorithms to control the congestion on the
internet network in order to manage traffic congestion on the
network. These algorithms became mandatory requirements
for all internet hosts. These control mechanism owes its
success to its popularity back then. The limitation of the
authors technique is the obvious users unfairness in the
allocation of bandwidth .Greedy users have more than their
fair share and thereby degrade the quality of service of
either users.

Errin W. F and Douglass S. Reeves (2004) describes a
scalable connection management strategy for quality of
service enabled networks. The management technique
maximizes profit, while reducing blocking experienced by
users. Important issues regarding demand estimation,
connection duration, and pricing intervals, are addressed and
analysed. While this research work provided important
insight into provisioning and peering, it did not address
resource allocation (pricing).
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Sara gywnn (2013) stated categorically that most research
centers and educational institutions in Africa and the
developing world are not managed at all thereby causing
network failures and sometimes the extinction of such
networks.

Avister (2009) also proved that although most people
assume that internet congestions is only on the link to the
internet, but congestion is mainly in the incoming direction.
Odlyzko (1999) proposed the running of parallel network
infrastructure for different classes of service with higher
prices in order to use better provisional and less congested
classes. With this method, pricing will be the primary
control tool for achieving quality of service in a congested
network in a best effort network, in other words users need a
cost effective control mechanism to achieve good quality of
service to achieve efficient network.

Reininger (1998) proposed that to dynamically reduce
internet congestion, for a better quality of service on the
network channel, he construct utility functions from
experimental data based on the 5-level mean-opinion-score
(MOS) test for subjective video quality (because it was
reported that most of the bandwidth is used for video
services which causes delay on the network. However, this
reported work is based on an off-line process for subjective
quality testing. Even though there have been some recent
developments in objective measurement techniques that
model the human visual system, these schemes are
computationally intensive and involve decoding and
buffering delay.

Lockias Chitanana (2012) at Midlands State University,
Zimbabwe carried out research on five universities in
Zimbabwe on what they were doing to manage their
bandwidth in order to reduce congestion on the internet so
as to have effective internet network service. The results
show that most of the universities did not have an official
Acceptance Use Policy (AUP) to assist in reducing internet
congestion. The author proposed the use of application of
many tools encompassing a number of different techniques
to manage network within a university. These products are
often expensive and are rarely available.

This research thesis will deploy the use of a technique
that can be used to further enhance the above work that has
been highlighted above regardless of the existing network
configuration and installed devices. The research thesis will
involve the use of the round trip times calculated by the
software at different times and use it to evaluate the
throughput in each case. All the review above has not
looked into the throughput of the channel.

1. METHODOLOGY

The primary research was carried out using the ping plotter
pro to analyze the search engine server -google.com and
university server-Unilagspgs.edu.ng. The two servers were
tested for internet congestion by sending out packets of data
from the remote system. The behaviour of the network was
observed for every sixty seconds interval. This method was
chosen to measure the round trip times required to calculate
the throughput of the channel through which message can be
sent and to observe congestion for each location of the
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service provided at that particular time. The process of
carrying out the observation is as follows:

The location of the packets had to be decided, two different
locations were chosen to ensure that the packets travelled
over different networks. The locations are search engine
server (Google) and university server. The packet size was
set to 56bytes. A packet size of 56bytes was chosen just to
realize a miniaturise set of goals and to test the connectivity
of the target server. Although this packet size is small in real
world. However, users upload packets with larger size,
without loss of generality we choose 56bytes for simplicity
sake.

The packet was traced, noting the names and the number
of the many hops through which it had travelled. The IP
addresses and the Domain naming system (DNS) names that
were crossed were noted.

The average of the return Round Trip (RRT) times was
displayed, on the ping plotter screen, as well as the current
minimum and maximum RRT time of the sample set.

The time taken at each hop was also recorded with a figure
showing these times, in relation to the next hop.

A time line Figure was shown for the each sample set and
for the target hops which exhibits signs of congestion or
bottleneck. The time line figure has been set to show the
graph of current round trip times related to the duration of
observation for each sample set for the target server

The information received from the ping plotter was used to
realize the throughput of the channel, the graphical
relationship displayed using excel and using the following
expression ;

ms = ps * 8 bit Q)
ms = 2 * B * D (2)
Where ms is the message size and Dt is the delay time in
seconds which is also equivalent to round trip time. B is the
bandwidth in bits per seconds and ms is the message size.

. ms
RRT 3)
Where T is the throughput and RRT is the round trip time.

However,
D; = RRT 4)

IV. RESULTS

This project was aimed at monitoring the latency or delay
that occurred at a particular hop or server using ping plotter
software to monitor the network congestion over a period of
time using a 3.5G network provided by SWIFT 4G Network
with a bandwidth of 3Mbps.Swift network is a high speed
broadband internet service operator. They offer state-of-the-
art broadband services.  Swift networks holds an exclusive
wireless  spectrum  license  from the  Nigerian
communications Commission (NCC), it operate an end-to-
end reliable, fibre-like connectivity services in the
exclusively licensed and interference-free 3.5GHz spectrum.
Based on this, the network has strong signal strength, reason
it was used for this research work.
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The ping plotter packet size was set to 56byte and this
software monitors the hop in question which is always the
last hop in the trace graph; by displaying trace and the
timeline graphs for that hop. Two servers were selected for
the trace and there hops captured in table 1.

Table 1.0 Number of Hops to Destinations

Destination Server Number of hops
22

11

Unilagspgs.edu.ng

Google.com

The result displayed for university server were four (4)
different samples at sixty (60) seconds trace interval and
also 4 different samples were displayed for the search
engine server at sixty (60) seconds trace interval as was
selected for this research work.

A. Results Obtained

University Server Results Time of trace for the university
server is between 2.07.03 a.m and 2.10.03 a.m
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For the university server sample set was as follows
Number of times to trace =4

Trace Interval = 60 seconds

Number of Samples to include = 4

It should be noted that ,

ART = MaRT

M;RT
Where,
ART = Average Response time
M,RT = Maximum Response Time
M;RT = Minimum Response Time
Warning speed was set between 201ms-500ms
Critical speed was set at 500ms upward

It should be noted that,

__ NSL
PL(%) = TNSD ®)
Where, PL(%) = Packet Loss in %
NSL = Number of Samples Lost

TNSD = Total Number of Samples Displayed

®)

Target Mame: unilagspgs.edu.ng = ehims
IP; 66.197.195.245 201- 500 ms
1%amples Timed: 04Feb-13 2:07:03 AM _
Hap | Err | Pl IF DrMEMame Avg | Min | Max | Cur Garaph
1 192,168,151 e 0 0 0 0
2 19216511 - 1 1 1
31 00 -
4 10,1010 o 375 375 3T7L 0 37R
5 41.221.166.35 e 328 328 328 328
6 4122116600 cmmmemeeeeee 283 283 283 283
7 41.75.63.145 - 3nd 304 304 304
3 41.75.80.2 if-01l.ng-cls-pe-01l.ngn, 282 282 282 282
9 1001005 o 366 3RE 3BE 366
10 1595.219.,129.9 if-11-0-0,corel.sz5-seix 385 35§ 35§ 388
195.219.129.2  cmmmeeemeeeeee T T T Pt
g0.231.138.145 if-6-2 tcorel.njy-newear 589 559 559 589
66.198.70.2 if-2-2.tcore.njy-newwar 717 717 71Y 71Y
14 1 100 - 100 00%s paciatle
154.54,12.95 tel-7-0-35.ccr22,jfk05%a 643 643 643 643
154.54,26.65 tel-3-0-5.cor22,jfk0z2.at 651 651 651 651
154,54,51.54 te3-2.corllphl0latlas, 635 635 635 635
66,284,234 ted 3, corll.phi0Zatlas, 671 671 &7l 6Y1
38.104,114.214 e 66L GRS BRD BED
96.9.191.2 xel-01,agg03.sckndl.he ¥83  ¥83 783 T&3
64,120,246,154  ec0-47. bp2301.sckn0lF 782 T2 TE2 T8l
66,197,195,245 205345 serverwinkasco 735 T35 T35 T35
Round Trip: 735 735 735 735
A AL sanvar yinkascom pa nyoom (55157 195 245 hop 22 iaphtime = 10 m inut=s
EEL 40
E =
a S
Wa 1:55a 1:55a 2103 2101a 21023 2033 24a 2053 20638 21
Image generated by PingPlotter Pro 3.20p [hitpffeeaeae. pingplotter.cam)

Fig 1 First Sample Display For unilagspgs.edu.ng
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Target Mame: unilagspgs.edu.ng W= 200
IP: 665.197.195.245 201 - 500 ms
2 Samples Timed: 04-Feb-13 2:07:03 &R - 04-Feb-13 2:05:03 AM _
Hop Err PL2: P DS Mame Aoeg i hAax cur Graph
1 192,168,151 oo ] ] 1 1 Bae
2 192,168,111 cmememmeeeeee 2 1 4 4
3 2 100 -
B R L 001 5 S — 532 3F5 630 G40
5 41.221.166.35 485 328 643 643
& 41.221.166.10 442 283 601 G011
7 41,75.53.145 474 04 644 Gdd
i} 41.75.50.2 457 282 633 633
9 1 50 10.0.100.5% 366 366 366 ERFR
195.,219.129.9 583 388 FF9 |
1 50 195.219.129.2 e 587 587 587 ERR 5000% packtls:
1 50 §80.231.135.18 if-6-2.tcorel.njy-newear 589 5849 589 ERR 5000% packtls:
66,195,702 if-2-2.tcore2. njyv-newar S33 Fiv 949 949
14 2 100 - 100 00%: paclatlere
154.54,12.93 tel-7-0-35,ccr22.jfk05.a 754 643 565 G65
154.54.3.69 ten-1-0-5.ccr22.jfk02.at 885 G485 555 G545
154.54.31.54 te3-2.ccr0l.phl0l.atlas, 736 635 535 G35
BE.25.4.254 ted3.ccr0l.phl03.atlas, 731 [ Fa2 Ta2
38.104.114.214 e Joa GBS T47 T47
96.9,191.2 xel1-01.agg03.sckn0l.he 762 T41 TE3 T41
64,120.246,154  ec0-47.bp2301.sckn0l.F 740 599 TE2 699
66,197.195,245 2085345, server.yinkasco 7a4 735 Ta3 Ta3
Round Trip: Fod F3I5 F93 793
2E AL serveryinkascom pany.oom (G5 157 195245 hop 22 F@phtime = 10 m inutes|
Taz S0
2 =
o ==
=a 1:553 Z200a Z2101a 2023 Z210=2a Z20da 2053 Z21a Z21007a 21
Irmage generated by PingPlotter Pro 3.20p [hitpiAfwannne. pingplotter.com)
Fig 2 Second Sample Display For unilagspgs.edu.ng
Target Marme: unilagspgs.edu.ng D= 200 lin2
IP: 66.197.195 245 2L ST (e
3 Samples Timed: 04-Feb-13 2:07:03 AR - 04-Feb-13 2:09:03 AR _
Hop Err PL2 IF DrSMame Lorg rin kA ax Cur sraph
1 192,168,151 cmmmmmmemeeeee 1] u] 1 u]
2 192.166.1.1 0 - 2 1 4 1
3 3 io0n -
10.1.0.10  emeeemeeeeeeee 637 e G447 G547
41.221.166.35 5190 324 01 G0l
41.221.166.10 546 283 54 754
41.75.563.145 551 304 FO7 7o7
41.75.80.2 if-01.ng-clz-pe-01l.ngn. 5&3 282 G35 535
1 33 10.0.100.5% - 612 366 G55 G54
195.219.129.9 if-11-0-0.corel.sz5-seix 706 3588 951 951
1 33 195.219.129.2  cmmmmmmemeeeee 740 587 9594 994 3335 packthker
2 67 60.231.136.15 if-6-2.tcorel.njy-newar 589 5649 589 ERF. FEETE packtlee
6E,1958.70.2 itT-2-2.tcore2.njy-newvwar 875 717 960 9&0
216.6.51.53 wland.icore2. nto-news, 1026 1026 1026 1028
154.54.12.95 tel-¥F-0-35,ccrd 2 jfk05.a G243 643 975 9rFG
154.54.47.5 tel-6-0-4.cor22 jfk02.at 932 q352 932 q352
154.54.51.54 te3-2.ccrol.phl0l.atlas.  7&S 635 593 G493
66.26.4.234 ted-3.cor0l.phl03.atlas, 767 671 G40 G40
36.104.1314.234 - Pt Be5 God God
96.9.191.2 xel-01.aggl3.sctnll.he 752 741 G523 G523
64.120.246,154  ec0-47.bp2301.sckn0l.l 752 699 7oz 7T
66,197.195.245 208345, serverwinkasca Th2 73n Fa3 73n
Round Trip: Fa32 F30 F93 730
AEZA L senmaryinkascom pamyoom [G6.157 135245 hop 22 GEaphtime = 10 m inubes
T3 40
E =
o P
Ba 200a 2101a 2{02a 2103a Z21¥a 2153 Z2106a 2{07a 21153 2L
Image generated by PingPlotter Pro 3.20p [hitp At pingplotier. com]

Fig 3 Third Sample Display For unilagspgs.edu.ng
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Target Name: unilagspygs.edu.ng 0= 200ms
IP: 66.197.195.245 201500 ms
4 Samples Timed: 04-Feb-13 2:07:03 AM - 04-Feb-13 2:10:03 AR _
Hop| Err | PL% IP DMSName Awg | Min | Max | Cur Graph
1 1892168,151  cmeeeeeeeeee 0 0 1 1
2 19216811 e 2 1 4 2
34 a0 -
L 0 1 1 86 375 847 432
41,221.166,35 cmmemmeeeeeee- 539 328 8§01 386
4122116610 e 552 283 754 570
417583145  cmeeemeeeeee S44 304 Y07 523
41,75.50,2 if-0L.ng-cls-pe-01.ngn, 571 252 §35 536
1 25 10,0,100.5 e 589 366 858 543
145,219,1249.9 if-11-0-0,corel.sz5-seix 671 388 951  S&7
1 25 195.219,129.2 e T45  GET 994  AG6 2500% packtle
2 S0 80.231.138.18 if-6-2.tcorelnjy-newar 601 589 613 613 J000% packtle
66,198,70.2 if-2-2tcored.njy-newar 811 621 960 82l
216.6,81.53 wlangd.icore2.nto-news,  8¥2 ¥19 1026 Y14
154.54,12.93 tel-7-0-35.cor22jfk0S.a  &00 643 978 T1F
154.54.7.9 tel-2-0-0.ccr22 jfk02.at 676 676 676 676
154.54.31.54 te3-2.corll.phl0latlas, 776 635 §93 739
66.28,4.234 ted-3.corll.phl03.atlas, 734 633 840 633 ey
35.104.114.294 e T34 6A0 864 660 =
96,9.191.2 xel-01.aggl3.sckn0lhe 741 618 823 618
64,120,246,154  ec0-47.bp2301.sckn0lF 708 576 Y82 S5TA
66,197,195.245 205345 serveryinkasco T23 0 A36 Y93 634
Round Trip: 723 636 793 636
AOEZAE z=miar yinkasocom pamy.com (56157 195 245) hop 22 aaphtime = 10 m inutes
?93 e an
E =
0 ES
Ia 201a 2123 20z 20¥a 2108 2{¥a 2107 2153 2153 21
Irmage generated by FingPlotter Pro 3.20p [hitp:/fwsnene pingplotter. cam)

Fig 4 Fourth Sample Display For unilagspgs.edu.ng

B. Analysis of the Results Obtained for the University

Server Graph of TP against RRT
In this work, the current round trip times not the maximum
and minimum nor the average current times will be used as
these are for further analysis in future. 800

The round trip times of the target server from the result 600 i —
displayed from figures 1 through 4 are 735ms, 793ms, P 400
730ms and 636ms.

With message size = 56bytes = 56 x8 =448bits, the 200 —p

throughput values can be realized from equation (3); 0
With RRT of 735ms 6% | 70 | 75 | 78
Throughput = 0.6kbps
RRT of 793ms RRT
Throughput =0.56kbps

Fig 5 Graphical relationship between Throughput (in
With the other round trip times of 730ms and 636ms, the bps) and Return Round trip (in milliseconds) for
throughput values are 0.61kbps and 0.71kbps.The graphical unilagsps.edu.ng
relationship between throughput and return round trip time
will be displayed using excel.
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Where TP means throughput.

C. Search Engine Server Results

For the search engine server:

Time of trace for the search engine server is between
2.07.03 a.m and 2.10.03

For the search engine server sample set was as follows:
Number of times to trace = 4

Trace Interval = 60 seconds

Number of Samples to include = 4

It should be noted that Average Response time = (Max
response time +Min Response

Time)/2

Warning speed was set between 201ms-500ms

Critical speed was set at 500ms upward

It should be noted that the equation for packet loss(%) in
this case is the same as equation (6).

Target Name: google.com eI
P 74.125.238.14 201- 500 ms
1samples Timed: 04-Feb-13 1:36:50 &M _
Hop | Err | PL% P DMEMame Avg | Min | Max | Cur Graph
1 RT3 1:7: 75 175 A— 0 0 0 0 =
2 19216811 e 1 1 1
301 100 - 100 00 pas ¢
4 10,1010 e 266 266 266 266
5 41,221.166.35  ceeeeeeeeeeee 219 218 219 214
[ 41,221.166.10  ceeemeeeeeee 268 268 268 268
T 41,75.83.145 o 226 226 226 226
g 41,75.80.58 if-01l.ng-ixp-pr-01.ngn.m 323 323 323 323
9 196.216,148.25 —emmmmmeeeeee- 327 32¥ 0 327 327
10 T2.14.232.235  ceeeeeeeeeee 249 249 249 2449
11 7412523814 cemeeeeee- 202 202 202 202
Round Trip: 202 202 202 202
F412E6238 14 hop 11 Grphtime = 10 m inutes
ez a0
£ =
a -
k73 1283 129 13 1213 1223 123 17243 = 1=¢a .
Image generated by PingPlotter Pro 3.20p [hitpffwani. pingplotter.com)
Fig 6 First Sample Display For google.com
Target Mame: google.com S clIUIIiE;
Ip: 74.125.238.14 201-500 ms
2 Samples Timed: 04-Feb-13 1:36:50 AM - 04-Feb-13 1:37:50 A _
Hop | Err PL2% IP DMEZMame Avg | Min | Max | Cur Graph
1 B 0 1120 1 T A — 0 0 1 1 L=
2 192,168,111 cmmemeeeeeeee 1 1 1
3 2 100 - I:w?%
10,1.0.10 e 750 266 1235 1235 Jr
41,221.166.35 e T1ia 219 1217 1217
41,221,166, 10  cmeeeeeee 719 265 1170 1170 4}—X
41,75.63.145 cmmemeeeeeeee 6490 226 1154 1154
41,75.60,55 it-0l.ng-ixp-pr-01l.ngn.m 737 323 1151 1151
196.216,148.25  cmmememeeeeeee T28 327 1130 1130
F2.14,232.235 o 681 249 1114 1114
F4,125.238.14 e edd 202 1086 1086
Round Trip: 644 202 1086 1086
412523514 hop 11 Grphtime = 10 minutes
1086 a0
E‘ b
a o
15ea =" 12 1313 1= 1333 124a 17353 15 1373 !
Image generated by PingPlotker Pro 3.20p [httpiffwnen.pingplotter.com]

Fig 7 Second Sample Display For google.com
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Target Name: google.com DhagellONTs
P 74.125.238.14 201- 300 ms
3 Samples Timed: 04-Feb-13 1:36:50 AR - 04-Feb-13 1:38:50 Ah _
Hop | Err | Pl% IF DrEMame Avg | Min | Max | Cur Graph
1 L LI L1 17 A— 0 b1 1 1233
2 19216811 e 1 1 1 1
3 3 00 - 1000 itk
1 1 O 550 149 1235 149 Jr
I T T L 51le 113 1217 113 I
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Fig 8 Third Sample Display For google.com
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Fig 9 Fourth Sample Display For google.com

D. Analysis of the Results Obtained for the Search
Engine Server

We are only going to use the current round trip times not the

maximum and minimum nor the average current times will

be used as this are for further analysis in future.

The round trip times of the target server from the result

displayed are 202ms, 1086ms, 232ms and 494ms.

With message size = 56bytes = 448bits form equation(1),
the throughput values can be realized from equation (3);
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With RRT = 202ms, throughput = 2217bps = 2.2kbps,

With RRT = 1086 ms, throughput = 413 bps= 0.413kbps
With RRT = 232ms, throughput = 1931bps =1.9kbps

With RRT = 494 ms, throughput = 907 bps =0.91kbps

The graphical relationship between throughput and return
round trip time for the search engine server will be
displayed using excel.
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Fig.10 Graphical relationship between Throughput (in
bps) and Return Round trip (in milliseconds) for
google.com

V. DISCUSSION OF THE RESULTS

From above result of the graphical relationships in fig.5 and
fig.10, it was observed that the higher the rounds trip times
the lesser the throughput of the channel and vice versa. We
can observe the deficiency in throughput with greater RRT
but with lesser RRT the throughput value was very high
which is a very good value and this is true for both target
servers. Even if the message size is increased the round trip
time will vary too. But it is pertinent that if the delay time
is reduced by working on the hops(through the ISP) with
high RRT(with packet loss) then the RRT of the target
server can be reduced, which will result in high throughput
and better utilization of the bandwidth.

It was observed from the ping plotter results that for the
four set of samples displayed for the university server
engine server- hop number 3 was always having 100%
packet loss meaning that packet was sent to hop 3 but the
hop is not responding. This could be as a result of hardware
problem. Also hop number 14 had 100% packet loss at first
and second sample sets, making the round trip times high at
these sample sets , but later responded for the remaining
sample sets this might due to cable link between hop 13 and
14 shaking or component instability in hop 14.Also hop
numbers 9,11, and 12 were having some packet loss at the
second, third and fourth sample sets this might due to
congestion at this hops, but the amazing part is the way the
current response time was reduced at the last sample set
meaning that in brief when the packet losses is not much
then the latency or delay in network will be reduced. This
result can then be sent to the Internet Service Provider (ISP)
or the network administrator so that they can easily diagnose
which hop is giving the network problem and can be
resolved. From the result obtained from the ping plotter for
search engine server, it could be observed that from the first
sample display hop number 1 was not responding which is
normal in trace utility graph, but hop number 3 is having
100% packet loss meaning that hop number 3 is not
responding to the client at all even throughout the sample
displays, that is for both second, third and fourth displays.
Then hop number 3 will be causing much traffic delay as
expected from the result. It was also observed that this hop
had the same result in the result of the university server
meaning that this hop should be diagnosed properly or
should be replaced, should be reported to the ISP provider.
We could see that with this method we can reduce
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congestion by diagnosing the source of the problem, which
involves reporting to the ISP and also troubleshooting from
the end-user point. It should be noted that if the packet size
was increased the bandwidth will increase but cannot exceed
the maximum allocated by the ISP, but with more packet
size also there might be more delay times depending on the
number of users on the network because if more users are
connected through same channel then the bandwidth will be
shared resulting in some congestion.

VI. CONCLUSION

This paper has been able to achieve the set out goals by
using powerful software called the Ping Plotter Pro. The
objective of this paper was to analyze congestion on the
internet and cause of the problem using two servers by
calculating the throughput values, which are the search
engine server and the university server, the results were
analyzed.

From the results, it is apparent that the delays in traffic
and congestion were at the routers. There is a problem
referred to as ‘over blocking’ .It occurs when ISPs rent less
bandwidth than their subscribers required in the case of
large upload or download of data, if they were all to
download files at the same time, resources are overstretched
and this also causes congestion at the routers even at the
target server, causes the target hop to be over stretched. An
interesting and important finding from the research was the
fact that all the packets that were sent out followed that
same route each time. Even if there had been delays at
particular routers on the path to a destination, the route to
the destination rarely varies. This was a surprise as it is
known that dynamic routing exist between routers and that
their neighbour is functioning, and that this builds routing
tables from this information, avoiding routers which cause
delays. Quality of service can be achieved if proper analysis
is done on the hops (routers) either by replacing them or by
troubleshooting them. It can be concluded that congestion
or delays in the network is mainly from the routers or ISP
services when bandwidth is totally saturated and not majorly
from software point of view.
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