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ABSTRACT

Universitas Kristen Wira Wacana carries out various activities using an internet connection.
Realizing the importance of this internet connection, the campus provides two different sources of
internet connection. The first internet source (ISP1) has a speed of 100 Mbps, while the second
internet source (ISP2) has a speed of 20 Mbps. The configuration that is currently used is less than
optimal because if one of the internet sources used is disconnected, the internet connection for some
campuses will be cut off, causing activities to be disrupted. In addition, the distribution of network
loads is still not optimal where the second internet source (ISP2) is not used optimally due to the
lack of activities that use this internet source. To overcome these two problems, a design was made
by implementing the Gateway Load Balancing Protocol (GLBP) which can act as a redundancy
link as well as load balancing. The simulation results of the implementation of GLBP can continue
to provide internet connections to all local networks even though one internet line is disconnected
and is able to divide the network load with a weight scale of 5to 1, 5 weights for 100 Mbps internet
connections and 1 weight for 20 Mbps internet connections. The failover and recovery process can
be done in 1.36 seconds and 1.57 seconds if the path that is interrupted is the path to the internet,
while if the path that is disconnected is the path to the local network, the failover and recovery
process takes 7.70 seconds and 8.15 seconds, respectively.
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INTRODUCTION

Internet connectivity is one of the important components that must be owned at this time.
Problems in internet connection can cause problematic business process within an organization.
Universitas Kristen Wira Wacana Sumba is an organization in the form of a university that carries
out various activities using an internet connection. Realizing the importance of this internet
connection, the campus provides two different sources of internet connection. The first internet
source (ISP1) has a speed of 100 Mbps, while the second internet source (ISP2) has a speed of 20
Mbps. The first internet source (ISP1) is used to provide internet connection to Building A and
Building B because these two buildings have more activity. The second internet source (ISP2) is
used to provide internet connection in Buildings C and D which are new buildings with lower
activity levels because they used as laboratories and libraries as well as activity hall rooms.

The configuration that is currently used is less than optimal because if one of the internet
sources used is disconnected, the internet connection for some campuses will be interrupted which
causes activities to be disrupted. In addition, because the activities of buildings A and B are denser
than buildings C and D, the network load will be concentrated on the source of the first internet
connection (ISP1) while the network load on the second internet connection (ISP2) will be less
used because the activities are not congested.

To overcome the first problem Redundancy Link can be used, which the process of
providing alternative paths to maintain network functionality when network problems occur
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(Shahriar, Newaz, Rashid, Rahman, & Rahman, 2018). If there is only one internet access and the
path is experiencing any problems, then the internet connection is no longer available. A second or
third internet connection needed as a backup or alternative, so if one of the paths experiencing any
problems, the internet connection still can be provided using other paths that have been reserved
(Khaing Khaing Wai, 2019). The second problem can be solve by Load Balancing to distribute
network load over several available paths (Syaputra & Assegaff, 2017). This aims to balance
network load so that network load does not accumulate on one line (Dewi & Purnama, 2019).

Redundancy links for internet connections can be formed with the First Hop Redundancy
Protocol (FHRP). This protocol was designed to protect the main gateway used in the network by
configuring several other gateway routers to become a backup when a problem occurs with the
main gateway router. If there is a problem with the main router, within a few seconds the backup
router will take over the role of the main router to be able to continue the existing network traffic
(Sahoo & Goswami, 2014).

FHRP can be made using Virtual Router Redundancy Protocol (VRRP), Hot Standby
Redundancy Protocol (HSRP) and Gateway Load Balancing Protocol (GLBP) (Pramawahyudi,
Syahputra, & Ridwan, 2020). VRRP is a standard protocol of the Internet Engineering Task Force
(IETF) and is an open standard that can be used by everyone by working by enabling several routers
in one group to create a default gateway that is used to provide services to every host connected to
that gateway (Mahdi & Hussain, 2013). HSRP is a protocol that works like VRRP but has standards
that can only be used by Cisco devices, where the way it works is that several routers joined in one
group will form one virtual router that is used as a gateway for each connected host, VRRP and
HSRP will choose one of the physical routers in the group as the main router to forward all packets
to be sent out of the network. If the main router is experiencing problems, then its role will be
replaced by one of the router members in the same group (Mansour, 2020). However, VRRP and
HSRP do not have Load Balancing capabilities, so if load balancing is needed, load balancing can
be made manually, while GLBP support load balancing capabilities in the configuration (Singh &
Raju, 2012). Load Balancing Algorithm in GLBP can be set as none or no load balancing used,
weighted so each internet connection can be given some weight to provide more or less traffic, host
dependent so traffic can be chosen based on the host, and the last one is round robin which each
internet connection take turn as a sequence to provide the internet connectivity to the host (Cisco,
2008). Therefore, in the case faced by Universitas Kristen Wira Wacana Sumba, GLBP was chosen
to be used as a redundancy link as well as load balancing.

RESEARCH METHOD
The research was carried out following the stages as shown in Figure 1. The research
stages:

Planning —>| Topology Design —>| Implementation —> Testing

Figure 1. Research Stages

A. Planning
Planning starts from deciding the number and configuration of VLANS. There are 4 VLANS
used with the configuration in Table 1. VLAN Design.

Table 1. VLAN Design

VLAN ID  VLAN Name Network Gateway
10 DOSEN 192.168.10.0 /24 192.168.10.254
20 PEGAWAI 192.168.20.0 /24 192.168.20.254
30 MAHASISWA 192.168.30.0 /24 192.168.30.254
40 TAMU 192.168.40.0 /24 192.168.40.254
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This VLAN design will be implemented on switches SW1 and SW2 with VLAN access
configurations to the hub and VLAN trunk configuration to the router. The configurations for both
are made the same to make it easier to remember and implement. The configuration can be seen in

Table 2. Port Types Configuration on SW1 and SW2:

Table 2. Port Types Configuration on SW1 and SW2

Port VLAN Type

G0/1 - Trunk
G111 10 Access
G2/1 20 Access
G3/1 30 Access
G4/1 40 Access
G5/1 - Trunk

GLBP also need to be planned with a load balancing weighted mode configuration because
the bandwidth of the two gateways used is different, where the first gateway (GW1) is on the first
router (R1) has a bandwidth of 100 Mbps and the second gateway (GW2) on the second router (R2)
has a bandwidth of 20 Mbps. Since the GW1 bandwidth on R1 is 5 times the GW2 bandwidth on
R2 the weight is 5 to 1 for each VLAN.

Tabel 3. Weighted Load Balancing

Group VLAN Weight on R1 Weight on R2
10 10 5 1
20 20 5 1
30 30 5 1
40 40 5 1

Preempt for each group is activated and tracking is carried out on the path to the internet with

the configuration in Table 4. Configuration of GLBP Tracking Group:

Table 4. Configuration of GLBP Tracking Group:

Router Group Tracking
10 G1/0
20 G1/0
Rl 30 G1/0
40 G1/0
10 G2/0
20 G2/0
R2 30 G2/0
40 G2/0

Tracking is used for changing the traffic route if the path from the switch to the router is good,
but it is the Internet or ISP (Internet Service Provider) that is experiencing problems.
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B. Topology Design
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Figure 2. Network Topology

Based on the network topology in Figure 2. Network Topology, IP address configuration for
R1 on each layer 3 interface that is connected to other devices shown in table 5. IP Address
Configuration on R1.

Table 5. IP Address Configuration on R1

Port Link IP Address

G1/0 Internet 20.0.0.2/8
G0/0.10 Swi1 192.168.10.250 /24
G0/0.20 sSwi1 192.168.20.250 /24
G0/0.30 sSwi1 192.168.30.250 /24
G0/0.40 Swi1 192.168.40.250 /24

In R2, the configuration of the IP addresses on each port interface and sub-interface is shown
in Table 6. IP Address Configuration on R2:

Table 6. IP Address Configuration on R2

Port Link IP Address

G2/0 Internet 30.0.0.2/8
G0/0.10 SW2 192.168.10.252 /24
G0/0.20 SW2 192.168.20.252 /24
G0/0.30 SW2 192.168.30.252 /24
G0/0.40 SW2 192.168.40.252 /24

All routers use RIP (Routing Information Protocol) as dynamic routing between all network
addresses connected to the router. On routers R1 and R2, each path connected to the switch (SW1
and SW2) is a path with trunk mode to transmit data to each VLAN used.

C. Implementation
The implementation begins with the creation of a VLAN on SW1 which is set using the
Command Line Interface (CLI).
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SW1-ENABLE

SW1§VLAN DATRBASE

% Warning: It is recommended to configure VLAN from config mode,
as VLAN database mode is being deprecated. Please consult user
documentation for configuring VTB/VLAWN in config mode._

SWl{wvlan)§VLAN 10 NAME DOSEN
VLAN 10 added:

Name:- DOSEN
SWl{wvlan)§VLAN 20 NAME PECAWAI
VLAN 20 added:

Hame:- PEGAWAT
SWl{wvlan)§VLAN 30 NRME MAHRSTISHA
VLAN 30 added:

Hame:- MBHARSTSHWA
SWl{wvlan)§VLAN 40 HNAME TAMI
VLAN 40 added:

Name - TAMD

Figure 3. Implementation of VLAN on SW1

The same VLAN is also applied to SW2, shown in Figure 4. Implementation of VLAN on SW2.

5W2(vlan) §VLAN 10 NAME DOSEN
VLAN 10 added:

Name: DOSEN
SW2{vlan) §VLAN 20 NAME PEGAWAT
VLAY 20 added:

Hame:- PEGAWAT
SW2{vlan)§VLAN 20 NAME MAHRSTSWL
VLAN 30 added:

Hame: MAHRSTISWA
SW2{vlan)§VLAN 40 NAME TAMU
VLAN 40 added:

Name:- TAMI
SW2{wlan)#

Figure 4. Implementation of VLAN on SW2

VLAN implementation on SW1 and SW2 follows the configuration in Table 1. VLAN Design
in the planning section. After the VLAN has been successfully created, the next step is to configure
the port type used for each outgoing path. Starting from SW1 which can be seen in Figure 5. Port
Types Configuration on SW1:

SH1>ENABLE

SH1$CONFIGURE TERMINATL

Enter configuration cormands, one per line. End with CHNTL/Z.
SWl {config) §INTERFACE S0/1

SWl {config-if) §SWITCHPCORT MOLDE TRUNE

SWl {config-if) §INT G1/1

SWl {config-if) §SWITCHPCRT RCOCESS VLAN 10
SHl {config-if) §INT G271

SWl {config-if) $SWITCHPORT RCCESS WLAN 20
SWl {config-if) §INT G3/1

SWl {config-if) §SWITCHPORT RCCESS WLAN 20
SHl {config-if) §INT G471

SWl {config-if) §SWITCHPORT ACCESS WLAN 40
SWl {config-if) §INT G5/1

SWl {config-if) §SWITCHPCRT MODE TRUNE

Figure 5. Port Types Configuration on SW1

The same configuration is also applied on SW2 as in Figure 6. Port Types Configuration on SW2:
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SW2>ENABLE

SW2¢CONFIGURE TERMINAL

Enter configuration cormands, one per line. End with CNTL/Z.
SW2 (config) $INTERFACE GO/1

SW2 (config-if) $SWITCHPORT MODE TRUNK

SW2 (config-if) $INTERFACE Gl/1

SW2 (config-if) $SWITCHPORT ACCESS VLAN 10
SW2 (config-if) $INTERFACE G2/1

SW2 (config-if) $SWITCHPORT ACCESS VLAN 20
SW2 (config-if) $INTERFACE G3/1

SW2 (config-if) $SWITCHPORT ACCESS VLAN 30
SW2 (config-if) $INTERFACE G4/1

SW2 (config-if) $SWITCHPORT ACCESS VLAN 40
SW2 (config-if) $INTERFACE GS/1
SW2(config-if) $SWITCHPORT MODE TRUNK

Figure 6. Port Types Configuration on SW2

Each layer 3 devices are assigned an IP address. Starting with the provision of IP addresses on
the interface and sub-interface on R1. On sub-interfaces, before being given an IP address, Dot1Q
encapsulation will be activated with the appropriate VLAN number. The process of assigning IP
addresses can be seen in Figure 7. IP Address Configuration on R1:

R1>ENLBLE

R1{CONFIGURE TERMINAT

Enter configuration commands, one per line. End with CHTLSZ.
Bl {config) 8INTERFACE G1/0

Bl {config—-if) $IP ADDRESS 20_.0.0_2 255_0.0_.0

Bl {config-if) $INTERFACE GO/0_10

Bl {config-subif) $ENCAPSULATICN DOT1O 10

Rl {config-subif)§IP ADDRESS 152_1€2_10_252 2855 _255_3255.0
Bl {config-subif) $INTERFACE GO0/0_20

Bl {config-subif) $ENCAPSULATICN DOT1O 20

Rl {config-subif)§IP ADDRESS 152_1€2_20_252 2855 _255_3255.0
Bl {config-subif) $INTERFACE GO/0_30

Bl {config-subif) $ENCAPSULATICN DOT1O 20

Rl {config-subif)§IP ADDRESS 152_1€2_30_252 2855_255_3255.0
Bl {config-subif) $INTERFACE GO/0_40

Bl {config-subif) $ENCAPSULATICN DOT1O 40

Bl {config-subif)§IP ADDRESS 152_1€9.40_252 255_255_255_D|

Figure 7. IP Address Configuration on R1

The configurations that are applied in R2 are shown in Figure 8. IP Address Configuration on R2:

R2=ENARBLE

RZ§CONFIGURE TERMINAT.

Enter configuration commands, omne per line. End with CNTLAZ.
R2 {config) #§INTERFACE G2/0

BZ{config-if)$IP ADDRESS 20.0.0.2 255.0.0.0

B2 {config-if) §INTERFACE <0/0_10

BZ {config-subif) $ENCAPSULATION DOT10 10

B2 {config-subif)$IP RDDRESS 1%2_1€2_10_253 255_255_255_0
B2 {config-subif)$INTERFACE G0/0.20

BZ{config-subif) $ENCAPSULATION DOT10 20
R2{config-subif)$IP ADDRESS 152_1€2.20.253 255.255.255.0
BZ{config-subif)$INTERFRCE CO0/0.30

B2 {config-subif) §ENCAPSULATION DOTLO 20
BZ{config-subif)$IP ADDRESS 192_1€5_30_253 255.255.255.0
B2 {config-subif)$INTERFRCE 0/0.40

B2 {config-subif) $ENCAPSULATICN DOT1O 40
BZ{config-subif)$IP ADDRESS 192_1€3_40_253 255_255_3255.0
B2 {config-subif) 4

Figure 8. IP Address Configuration on R2

The last router that is configured is the router that acts as the internet. The configuration
process can be seen in Figure 9. IP Address Configuration on Router Internet

Internet>ENABLE

Internet§CCNFISURE TERMINAT.

Enter configuration commands, one per line. End with CNTL/Z_
Internet {config) $INTERFACE GOS0

Internet {config-if) §IP ADDRESS 10.0.0.1 255.255.255.0
Internet {config-if) §INTERFACE G1/0

Internet {config-if) #IP ADDRESS 20_.0.0_1 255_255_255_0
Internet {config-if) §INTERFACE <270

Internet {config-if) #IF ADDRESS 20._0.0_1 255.255_255_0
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Figure 9. IP Address Configuration on Router Internet

After all interfaces and sub-interfaces have IP addresses, the next step is to activate routing.
The routing used is Routing Information Protocol (RIP) version 2. This step starts from R1 where
the implementation process can be seen in Figure 10. RIP on R1:

R1>

R1>ENABLE

R14CONFIGURE TERMINAL

Enter configuration commands, one per line. End with CNTL/Z2.
Rl (config) $ROUTER RIP

Rl {(config-router)$VERSICN 2
Rl{config-router) $§NETWCORE 20.0.0.0

Rl {config-router)$NETWORK 152.1€8.10.0
Rl {config-router)$NETWORE 192.1€8.20.0
Rl {config-router) $NETWORE 192.1€8.30.0
Rl {config-router)$NETWORK 152_1€38.40.0
Rl {config-router) sl

Figure 10. RIP on R1

RIP is one of the dynamic routings, where we register each network address that is directly
connected to the router. The same thing is done on router R2 where every directly connected
network address is registered in the RIP.

E2-ENABALE
B2§CCNFIGURE TERMINAL
Enter configuration commands, one per line. End with CHNTLSZ.
B2 {config) §ROUTER RIP

B2 {config-router) #VERSICH 2

R2 {config-router) §NETWORE 20.0_0_0
B2 {config-router) #NETWORE 1592 _1€2_10.
B2 {config-router) §NETWCERE 152 _1€3_20_
B2 {config-router) §NETWCRE 192_1€2_.30.
R2 {config-router) §NETWCRE 152.1€3_40.

Figure 11. RIP on R2

[ I o

The last implementation of RIP on routers was carried out on Internet routers which can be
seen in Figure 12. RIP on the Internet.

Internet>ENABLE

InternetfCONFIGURE TERMINAL

Enter configuration commands, one per line. End with CNTL/Z_
Internet {config) §RCUTER RIP

Internet {config-router) §VERSICHN 2

Internet {config-router) §NETWCRE 10_.0_0_0

Internet {config-router) §HETWCRE 20_.0_0_0

Internet {config-router) §NETWCRE 30_.0_0_0

Figure 12. RIP on the Internet

After RIP is installed on all three routers and all routers have shared routing tables. The
Configuration of GLBP started using load balancing groups according to Table 3. Weighted Load
Balancing, the weight given is 5 because the bandwidth on R1 is 100 Mbps.

R1{config-subif)#INT Ge/e.1e
R1(config-subif)#GLBP 1@ IP 192.168.10.254

R1(config-subif)#GLBP 1@ LOAD-BALANCING WEIGHTED
R1(config-subif)#GLBP 1@ WEIGHT S
R1(config-subif)#INT Ge@/e.2e
R1l(config-subif)#GLEBP 2@ IP 192.168.20.254
R1(config-subif)#GLBP 2@ LOAD-BALANCING WEIGHTED
R1(config-subif)#GLBP 2@ WEIGHT S
R1(config-subif)#INT Ge/e.3e
R1(config-subif)#GLBP 3@ IP 192.168.3@.254
R1(config-subif)#GLBP 3@ LOAD-BALANCING WEIGHTED
R1(config-subif)#GLBP 3@ WEIGHT S
R1(config-subif)#INT Ge/e.4e
Rl(config-subif)#GLBP 4@ IP 192.168.40.254
R1(config-subif)#GLBP 4@ LOAD-BALANCING WEIGHTED
Ri{config-subif)#GLBP 4@ WEIGHT S
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Figure 13. Implementation of GLBP Weighted 5 in R1

The same steps are carried out on R2 by giving a weight of 1 because the bandwidth on R2 is
20 Mbps. The application of GLBP to R2 can be seen in Figure 14.

R2 (config-subif) #INT G0/0.10

R2 (config-subif)#GLBP 10 IP 192.168.10.254

R2 (config-subif) #GLBP 10 LOAD-BALANCING WEIGHTED
R2 (config-subif)#GLBP 10 WEIGHT 1

R2 (config-subif) #INT G0/0.20

R2 (config-subif) #GLBP 20 IP 192.168.20.254

R2 (config-subif) #GLBP 20 LOAD-BALANCING WEIGHTED
R2 (config-subif)#GLBP 20 WEIGHT 1

R2 (config-subif) #INT G0/0.30

R2 (config-subif)#GLBP 30 IP 192.168.30.254

R2 (config-subif)#GLBP 30 LOAD-BALANCING WEIGHTED
R2 (config-subif)#GLBP 30 WEIGHT 1

R2 (config-subif) #INT G0/0.40

R2 (config-subif) #GLBP 40 IP 192.168.40.254

R2 (config—su.‘bif)#GLBP 40 LOAD-BALANCING WEIGHTED
R2 (config-subif)#GLBP 40 WEIGHT 1

Figure 14. Implementation of GLBP Weighted 1 in R2

Up to this stage, all configurations have been checked by ensuring that all VLAN
configurations are in accordance with the design, and all PCs have been assigned the appropriate
IP Address, Subnet Mask and Gateway. If everything is appropriate, the GLBP implementation
process has been completed.

D. Testing

There are three types of tests used, the first is to observe the load balancing packet delivery path,
the second test is used to observe the redundancy link failover timing when problems occur on the
main line and the third test is used to observe the timing of the redundancy link returning to the
main line when the main line is reconnected.

RESULTS
The first test results acquired by looking at the hops that are made when sending packets. The

testing process can be seen in Figure 15. Example of a Traceroute:

Packet Tracer PC Cormand Line 1.0
C:\>TRACERT 10.0.0.2

Tracing route to 10.0.0.2 over a maximum of 30 hops:

1 0 ms 1l ms 0 ms 192.1€8.10.252
2 0 ms 0 ms 0 ms 20.0.0.1
3 0 ms 1 ms 0 ms 10.0.0.2

Trace complete.

Figure 15. Example of a Traceroute

The traceroute from a PC with IP Address 192.168.10.1 which is VLAN 10 and Group HSRP
10 passing through line 192.168.10.252 on interface R1 which is the main route. The data obtained
during the test based on the test scenario is shown in Table 9. Traceroute Data in Normal
Conditions:
Table 7. Traceroute Data in Normal Conditions
VLAN Source IP Destination IP Hop

192.168.10.1 R1
10 192.168.10.2 10002 R1
20 192.168.20.1 10.0.0.2 R1
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VLAN Source IP Destination IP Hop

192.168.20.2 R1
192.168.30.1 R1
30 192.168.30.2 10002 R2
192.168.40.1 R1
40 192.168.40.2 10002 R1

From this table can be seen that load balancing has succeeded in dividing 5 to 1 packet delivery
paths. Every time there is a request from the host 6 times, 5 packets will pass through R1, and the
sixth packet will pass through R2. This treatment is repeated every time a new packet is sent.

The first test process with the second scenario where R1's internet connection is lost but R2's
internet conditions are normal can be seen in Table 10. Traceroute Data on R1 Internet
Disconnected:

Table 8. Traceroute Data When R1 Disconnected
VLAN Source IP Destination IP Hop

192.168.10.1 R2
10 192.168.10.2 10002 R2
192.168.20.1 R2
20 192.168.20.2 10002 R2
192.168.30.1 R2
30 192.168.30.2 10.0.0.2 R2
192.168.40.1 R2
40 192.168.40.2 10002 R2

The first test with the third scenario where R2's internet connection is lost but R1's internet is
normal can be seen in Table 11. R2's Internet Traceroute Data Disconnects.

Table 9. Traceroute Data When R2 Disconnected
VLAN Source IP Destination IP Hop

192.168.10.1 R1
10 192.168.10.2 10.0.02 R1
192.168.20.1 R1
20 192.168.20.2 10.002 R1
' e
192.168.40.1 R1
40 192.168.40.2 10.0.02 R1

The first test with the fourth scenario where the internet connections R1 and R2 are lost can
be seen in Table 12. Data Traceroute Internet R1 and R2 Disconnected.

Table 10. Traceroute Data When R1 and R2 Disconnected

VLAN Source IP Destination IP Hop
192.168.10.1 Unreachable
10 192.168.10.2 10.00.2 Unreachable
192.168.20.1 Unreachable
20 192.168.20.2 10.00.2 Unreachable
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VLAN Source IP Destination IP Hop
192.168.30.1 Unreachable
30 192.168.30.2 10.002 Unreachable
192.168.40.1 Unreachable
40 192.168.40.2 10.00.2 Unreachable

From the first four test scenarios that have been done, it proves that GLBP is able to provide
load balancing. In addition, GLBP is also able to provide backup connection if one of the lines is
disconnected. The network will completely disconnect from the internet if both lines are
disconnected at the same time. The second test process is done by disconnecting one of the lines
on R1 and R2 alternately. The observed data is the length of time the process changes from active
to standby status. The delta time between disconnected lines and the status change from standby to
active calculated was used to determine the performance of failover capabilities of GLBP.

Table 11. Failover Test Results
Failover Time (s)

Interface Group 10 Group 20 Group 30 Group 40
1.00 1.00 0.00 0.18
2.00 0.98 2.24 2.24
GLO-R1 0.00 0.00 3.26 2.00

G2/0 - R2

2.00 1.00 3.00 2.00
2.00 1.00 1.00 0.30
Average 1.40 0.80 1.9 1.34
8.01 6.06 7.00 7.00
9.00 8.00 8.33 8.00
G0/0-R1 & R2 9.01 8.01 5.65 7.00
7.00 9.13 7.00 7.00
8.00 7.00 10.00 7.96
Average 8.20 7.64 7.60 7.39

From the second test, the average failover time results in average are 1.36 seconds if the
internet lines disconnected. The average failover time results in average are 7.70 seconds if the
local lines the one that disconnected. After the failover test, the next test is to reactivate the
disconnected path and observe the time it takes for the router to re-send packets using the main path
of each group.

Table 12. Recovery Test Results
Recovery Time (s)

Interface
Group 10 Group 20 Group 10 Group 40
2.00 2.00 3.00 2.00
0.00 0.00 4.25 2.25
G1/0-R1 0.00 2.00 0.00 3.00
G2/0 -R2
2.00 2.03 2.00 1.00
1.00 1.00 1.00 1.00
Average 1.00 141 2.05 1.85
8.01 8.01 9.00 9.00
GO0 -R1&R2 8.90 10.90 8.66 7.00
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Recovery Time (s)

Interface Group 10 Group 20 Group 10 Group 40
7.00 12.89 9.00 8.00
8.00 8.00 5.97 1.97
8.00 6.85 8.96 9.01

Average 7.98 9.33 8.32 7.00

Recovery time can be done in 1.57 seconds if the internet line disconnected and then
reconnected. If the local lines disconnected and then reconnected, the average time recovery is 8.15
seconds.

CONCLUSION

The overall test results prove that GLBP can be used for load balancing as well as failover.
It can be used to share the network traffic and able to handle problems if one of the internet lines
used is disconnected, so that the local network can still be connected even if one of the lines is
having problems. The process of changing lanes when a failover occurs can be done more quickly
if the trouble path is the path that connected to the internet, with an average time of 1.36 seconds.
However, if the trouble path is the path that is connected to the local network, the failover process
takes longer with an average time of 7.70 seconds. This also applies to the recovery process with
the average time results 1.57 seconds and 8.15 seconds respectively.
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