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Increasing requests for client connections to servers on a network can cause a
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1. Introduction

Increasing requests for client connections to servers on a network can cause a problem with server
performance to decrease and too many user requests make the workload on the server increase rapidly
resulting in the server being down, so we need technology that handles complex network usage. Then it can
be solved with a load balancing system. Load balancing is a technique of distributing traffic loads on two or
more lines, so that a balanced connection is obtained, more optimal traffic, maximum data throughput,
minimal delay, and no overload occurs [1]. There are several algorithms that can be implemented in load
balancing systems, such as round robin, least connections, and source in haproxy load balancing, while NTH,
PCC, and ECMP are used in router OS load balancing.

There are several studies that have been done on load balancing systems, including: Husain Nasser
(2016) has conducted research on round robin, least connection and ratio algorithm analysis on load
balancing using opnet modeler. Muhammad Igbal Firdaus (2017) conducted a comparative analysis of the
load balancing performance of the ECMP (equal cost multi-path) method with the PCC (per connection
classifier) method on Mikrotik RouterOS. Hasta Triaga (2019) conducted a comparative analysis study of the
static round-robin algorithm with least-connection on the efficiency of load balancing on the haproxy load
balancer. Abe Wisnu Syaputra (2017) conducted an analysis and implementation of load balancing using the
NTH method in the Jambi provincial education office network. Pratama Ihsan (2019) implemented server
load balancing using haproxy with the roundrobin algorithm and implementing file cache.

From several studies that have been done, this research is looking for a load balancing system that is
more optimal to keep server services reliable, by analyzing several load balancing methods, namely round
robin, least connection, and source on haproxy load balancing, while PCC, NTH, and ECMP on load
balancing router OS. Load balancing operating systems that will be tested in this study are haproxy and
router OS. Testing is carried out on a virtualization network with an analysis that will be carried out on the
loading of traffic between two or more connection lines on the web server service. After each method is run
on each operating system, the results of testing and analysis will be obtained to see which method is optimal
for load balancing systems on haproxy and router OS. The formulation of the problem of this research are (i)
How to implement load balancing haproxy and router OS on a web server kite? The objectives of this study

1588

Accredited “Rank 4”(Sinta 4), DIKTI, No. 36/E/KPT/2019, December 13th 2019.

Jurnal Mantik is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).


mailto:1yoga.260497@gmail.com
mailto:ritzkal@ft.uika-bogor.ac.id
mailto:yuggo@ft.uika-bogor.ac.id

Load Balancing Method Performance Analysis on Haproxy and Router OS - Yoga Permana, at all

are (i) Obtain the results of implementing load balancing on haproxy and router OS. (ii) Get results of the
workings and performance of each method that supports load balancing of haproxy and router OS.

2.  Research Method

This research method is a framework for carrying out an action or frame of mind, to compile an idea
that is directed and related to the aims and objectives. The method used in this research is as shown in Figure

ANALISIS DESAIN IMPLEMENTASI PENGUIJIAN

Fig 1. Research Method
3.  Result

3.1 Analysis
In the analysis of how it works, it will explain how the system works in this study. The following image

will explain the analysis of how the system works:
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Fig 2. Analysis of how the system works

System design will be done by the client making a request to the load balancing system, then load balancing
receives traffic from the client, after that load balancing searches the path to each active server based on the
method, if the web server is available then the request from the client is forwarded to the server then it will
display server response results.
3.2 Design

At this stage, a topology design for implementing load balancing on haproxy and router OS is carried
out which is described as shown below:
a) Physical and logical topology design in haproxy load balancing implementation.

‘ THE REQUEST FROM THE CLIENT TO BE
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Fig 3. Physical and logical topology design in haproxy load balancing implementation.

From Figure 3 the PC client is physically connected directly to the haproxy load balancing system and
three web servers built into the virtual machine, a logical topology for sharing IP and ethernet addresses,
namely the client PC using ethl with IP address addressing 192.168.1.7 network 255.255.255.0 , load
balancing haproxy uses ethO with IP addressing 192.168.1.4 network 255.255.255.0 and ethl with IP
addressing 192.168.111.1 network 255.255.255.0, then web server 1 uses ethO with IP experience
192.168.111.37 network 255.255.255.0, web server 2 uses ethO with IP addressing 192.168.111.38 network
255.255.255.0 and web server 3 using ethO with IP addressing 192.168.111.39 network 255.255.255.0.

b)  Physical and logical topology design on the implementation of load balancing router OS

Virtual Manager
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Fig 4. Physical and logical topology design on the implementation of load balancing router OS
From Figure 4, the client PC is physically connected directly to the router OS load balancing system
and the three web servers built into the virtual machine, with a logical topology for sharing ip and ethernet
addresses, that is, the client PC uses eth1 with IP address addressing 192.168.xx.xx network 255.255. 255.xx,
load balancing router OS uses ethO with ip addressing 192.168.xx.xx network 255.255.255.xx and ethl with
ip addressing 192.168.xx.xx network 255.255.255.xx, then web server 1 uses ethO with ip experience
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192.168.xx.xx network 255.255.255.xx, web server 2 using ethO with ip addressing 192.168.xx.xx network
255.255.255.xx and web server 3 using ethO with ip addressing 192.168.xx.xx network 255.255.255.xx.
3.3 Implementation

At this stage, implementation is carried out which is a continuation of the analysis and design stages. At
this stage it consists of several parts.
a) Web Server Configuration.

Web server configuration is carried out as a marker of each web server 1, web server 2 and web server 3

when accessing IP load balancing on the browser, as shown below:
GHU nano £.2.6 File: ~svar- wwu-htnl-/index.html

Web Server 1

Welcome to Web Serwver 1

NET-CENTRIK COMPUTING

Fig 5. Web Server Configuration.
The result of the configuration above is by changing the default display on Apache2 with the name of
each server, then the results are as shown below:
192.168.111.37

MyCX [0 TelkomCare-2020Te...

Welcome to Web Server 1

C,

NET-CENTRIK COMPLUTING

Fig 6. The results of the web server configuration

b) Haproxy configuration.
In the haproxy configuration, changing the IP forward to 1 is done to activate each load balancing
method on haproxy with the nano /etc/sysctl.conf command, the results can be seen in the following figure:
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GNU nano Z2.2.6 File: setcssysctl.conf

setessysctl.conf - Configuration file for setting system variables
See setcssysctl.d/ for additional system variables.
See sysctl.conf (5) for information.

E-

tkernel .domainname = example.com

# Uncomment the following to stop low-level messages on console
#kernel .printk = 3413

THHHEE 3
# Functions previously found in netbase
#

# Uncomment the next two lines to enable Spoof protection (reverse-path filter)
# Turn on Source Address Verification in all interfaces to

# prevent zome spoofing attacks

tnet . ipvd.conf .default.rp_filter=1

tmet . ipvd.conf.all.rp_filter=1

# Uncomment the next line to enable TCP/IP SYN cookies
# See http:/rlun.netsArticles 277146/

# Note: This may impact IPvb TCP sessions too

#net . ipvd.tcp_syncookies=1

# Uncomment the next line to enable packet forwarding for IFvd
met.ipvd. ip_forvard=1

# Uncomment the next line to enable packet forwarding for IFub
# Enabling this option disables Stateless Address Autoconfiguration
# based on Router Advertisements for this host

[ Read 60 lines 1

Fig 7. Haproxy configuration
c) Implement Configuration Each Method On Haproxy.

I configure each method that supports load balancing on haproxy as follows:

The round robin method configuration is performed to enable load balancing directed at the web server
service with the command nano /etc/haproxy/haproxy.cfg, can be seen in the following figure.

slobal
log, fdevflog local0
o= 127.0.0.1 locall notice
chrzot Seanflie/haprosy
HSRL NRErosy.
Broup haprouay.
SRemon
moEsscnm, 100
default
loe, global
made. http
cRtian htplos
oRLian dontlesnull
CONLIMEgUE 3000
clitimeot 2000
feltasl] vl == 2000
listen web-loasd-balanced 0.0.0.0:20
oosde hitp
lpe slobal
balance reundrobin
SRIQ0 hitpsloss
oRiion eles
opRtign redispatch
[esries 3

moEsscnm, 100

option forwardior

seryer serverl 192 168,111 3780 cheack
senver server2 192 168,111 .38:80 check
seryer servers 192,168,111 .35:80 check

Fig 8. Configuration Round Robind
The least connection method is configured to enable load balancing on the web server service with the
command nano /etc/haproxy/haproxy.cfg. The results can be seen as follows:

1592

Accredited “Rank 4”(Sinta 4), DIKTI, No. 36/E/KPT/2019, December 13th 2019

Jurnal Mantik is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).



Load Balancing Method Performance Analysis on Haproxy and Router OS - Yoga Permana, at all

global
log fdev/log locald
log 127.0.0.1 lecall notice
chrast fvar/lic/hagrosy
user haproxy
Sraupn haproxy
dasmaon
maxconn 100
defaulr
log global
made http
option httplog
option dontlognull
CROIImMEScuL 3000
clitimeogut 3000
SOVEIMEQUE 3000
listen web-load-balanced 0.0.0.0:80
made http
log global
balance leastconn
Qpiion hrpclass,
option toplog
Qption redispatch,
Ietries 3
maxconn 100
gution forwardior

server serverl 1592.168.111 37:80 check
server server2 192168111 35:80 check
server serverd 1592.168.111 39:80 check

Fig 9. Result of Least Connection Method Configuration
3.4 Testing
The discussion of testing is to determine the results of the overall performance parameters for each load
balancing method and without load balancing. The performance results are as in the following table:
Table 1
Overall Performance Results of Haproxy Load Balancing Methods and No Load Balancing

Testing scenario 1 with 10 users

Measurement No load
Factor Round Robin Least Connection Source balancing
Throuhput
(Kbps) 83 76 63 67
Delay (Ms) 0.21462 0.154385 0.43153 0.135662
Jitter (Ms) 0.42249 0.223409 0.43162 0.271364
Serve  Server Server Server Server Server Server Server  Server Server
rl 2 3 1 2 3 1 2 3
Use CPU (%) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 1.0 1.0
Use 'gf/f)mory 06 06 06 06 06 06 06 06 0.6 0.6
Testing scenario 2 with 20 users
Measurement No load
Factor Round Robin Least Connection Source balancing
Throuhput
(Kbps) 125 172 134 155
Delay (Ms) 5.20988 5.10832 5.04929 3.5487
Jitter (Ms) 0.10415 0.10209 0.10092 7.09794
Serve  Server Server Server Server Server Server Server  Server Server
rl 2 3 1 2 3 1 2 3
Use CPU (%) 0.7 0.7 0.7 0.7 0.7 0.7 0.3 0.3 13 1.7
Use '(\f/f)mory 06 06 06 06 06 06 06 06 07 0.6
Testing scenario 3 with 30 users
Measurement No load
Factor Round Robin Least Connection Source balancing
Throuhput
(Kbps) 225 220 223 226
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Testing scenario 1 with 10 users

Measurement No load
Factor Round Robin Least Connection Source .
balancing
Delay (Ms) 2.67626 2.60922 2.66928 1.72711
Jitter (Ms) 5.34832 5.21376 5.33157 3.44689
Serve  Server Server Server Server Server Server Server  Server Server
rl 2 3 1 2 3 1 2 3
Use CPU (%) 1.0 1.0 1.0 1.0 1.0 1.0 0.3 0.3 1.3 2.3
Use Meory (%) 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.6 0.7 0.6
Throughput (kbps) Delay (ms)
Jitter (Ms) Penggunaan CPU
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Fig 10. Results of Haproxy Load Balancing Overall Parameters and No Load Balancing
Table 2
Testing Scenario
Measurement Testing Scenario 1 dengan 10 User
Factor NTH PCC ECMP No balancing
Throuhput
(Kbps) 105 71 224 67
Delay (Ms) 0.414304 0.886161 0.114634 0.135662
Jitter (Ms) 0.828721 0.017728 0.229094 0.271364
Serve  Server Server Server Server Server Server Server Server Server
rl 2 3 1 2 3 1 2 3
Use CPU (%) 0.3 0.3 0.3 0.3 0.3 0.3 0.7 0.3 0.3 1.0
Use '(‘f/oe)mory 07 06 07 07 06 07 07 06 07 06
Measurement Testing Scenario 2 dengan 20 User
Factor NTH PCC ECMP No balancing
Throuhput
(Kbps) 146 81 272 155
Delay (Ms) 0.176674 0.88315 3.66453 3.5487
Jitter (Ms) 0.353376 0.17664 0.70138 7.09794
Serve  Server Server Server Server Server Server Server Server Server
rl 2 3 1 2 3 1 2 3
Use CPU (%) 0.7 0.7 0.7 0.7 0.3 0.3 13 0.3 0.3 17
Use Memory 0.7 0.6 0.7 0.6 0.6 0.7 0.7 0.6 0.7 0.6
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Measurement Testing Scenario 1 dengan 10 User
Factor NTH PCC ECMP No balancing
(%)
Measurement Testing Scenario 3 dengan 30 User No load
Factor NTH PCC ECMP balancing
Throuhput
(Kbps) 158 100 360 226
Delay (Ms) 2.92407 0.134239 1.66013 1.72711
Jitter (Ms) 5.84396 0.268315 3.31232 3.44689
Serve  Server Server Server Server Server Server Server Server Server
rl 2 3 1 2 3 1 2 3
Use CPU (%) 1.0 0.7 0.7 0.3 0.3 0.3 1.7 0.3 0.3 2.3
Use 'zﬁ'/f)mory o7 06 07 06 07 07 07 06 06 0.6
Throughput (Kbps) Delay (Ms)
400 380 ! LERSY,
350 "
300 272 L e
250 224 116 15
2:: 146 185 158 : u mllj Rriit
| & m, 1m 1%
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Fig 11. Results of Overall Router OS Load balancing Parameters and without Load balancing
The benefit of load balancing is to increase the speed of web access when opened, with two or more
servers sharing web traffic, each of which will run faster because the load is not on one server alone but is
divided into several servers, without load balancing in the division of work of the server is likely to
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experience waiting or loading times because the load is borne by only one server and the CPU usage is quite
large. From the hardware side, using one server, there is a possibility that the server will experience
downtime or die, therefore, it is necessary to use more than one server and equipped with load balancing is
very necessary so that work in the network continues. Load balancing has the ability to know whether a
server can be used or not, a server that is down does not respond so that load balancing will divert work on
other servers. Load balancing has a certain algorithm to share the work between servers with one another. For
example, if there is a service request while server A is busy, work will be transferred to server B or C. There
are also those who share the work of the server in turns. Each time there is a request, load balancing will
point to server A, then B, and then C. All this is done so that no server has too large a workload.

4.  Conclusion

Based on the research conducted, the results and discussion in the previous chapter, the following
conclusions can be drawn: (1) The application of each load balancing method on haproxy and router OS can
run well with each character of the method, and divides the load on three web servers. (2) Load balancing of
the source method on haproxy is the same as the PCC method on the router OS, load balancing will go to the
active web server first regularly except with a different IP, load balancing will lead to the next web server,
this method is suitable for many client. The round robin method on haproxy is the same as the nth method on
the OS router, load balancing will go to web server 1, web server 2, and web server 3 in turns, but the nth
method is not sequential but random. The results of the performance measurement of the load balancing
method on haproxy generally show that the least connection is better than the round robin and source
methods, this can be seen from the measurement figures for delay and jitter parameters that are best found in
the least connection method. While the results of the performance measurement of the load balancing method
on the OS router, there are two, one shows that PCC is better, this can be seen from the measurement
numbers of the delay and jitter parameters, then the second shows that the ECMP method is better, this can
be seen from the throughput parameter measurement figures and delay.
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