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Abstract. Copper wire cable and fiber optic cable are two communication 
media that are widely used in building data communication networks in 
today's modern era. For network administrators, choosing the right type of 
cable to build a network is a must. Air temperature is one of the external 
factors that can affect the performance of network equipment. This paper 
provides a comparative analysis of the differences in performance between 
the use of fiber optic cables and copper wire cables which are capable of 
transferring data of 1 Gigabit per second. Performance measurement 
analysis includes the ability to transfer data from both media such as 
latency, throughput, and packet loss. For testing latency and throughput is 
done by sending as many as 65,000 data 30 times for each media. Whereas 
for packet loss testing is done by sending 10,000 data within 1 minute 
using test bandwidth on the Mikrotik router. From the test results, it can be 
seen that there is an effect of temperature changes on the performance of 
copper wire cable and fiber optic cable. The higher the air temperature, the 
packet loss, and latency will increase. As for the throughput value, the 
temperature only affects the throughput value on fiber optic cable and does 
not affect throughput on the copper wire cable. 
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1.1 Twisted Pair 
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1.2 Fiber Optic 
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1.3 Computer Network Performance 
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1.3.1 Throughput
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1.3.2 Delay
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1.3.3 Packet Loss
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1.4 Weather Temperature in Banjarmasin 
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Fig. 3. Mikrotik routers and Standart Fiber Optic Port (SFP)
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3 Result and Discussion  

3.1 Packet Loss��
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Temperature (oC) 
Packet Loss (data) 

Copper wire 
cable Fiber Optic 

22.77 614 367 
23.33 579.8333 338.5 
23.88 588.5 332.125 
24.44 571.4615 350.2308 

25 577.7692 339.9231 
25.55 567.125 335.375 
26.11 593.5714 325.5714 
26.66 671.75 664.25 
27.22 775 1324 
28.33 764.3333 970.6667 
28.88 793.1667 1008.167 
29.44 775 878.7778 

30 998.75 914.6667 
30.55 833.2143 1072 
31.11 885.4286 873.8571 
31.66 798.5 1224.5 
32.22 768 1248.333 

 
From Table 1 can be seen that there is an increasing number of packet loss along with 

the increase in air temperature. On copper wire cable, the number of packet loss increases 
gradually, while in fiber optic cable, the increase in temperature increases the number of 
packet loss significantly. To make it easier to understand the changes that occur, the data is 
displayed graphically as shown in Fig. Seven below. 
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Fig. 7. Comparison of packet loss on copper wire cable and fiber optic to changes in air temperature 

 The increasing amount of packet loss on the fiber optic cable does not significantly 
affect performance due to the speed and amount of data that can pass packets per second 
(throughput) is much larger than the copper wire cable. 
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3.3 Throughput�

.���
 ���
 ����
 �������
 ��
 ���
 �����������
 ����	
 ����
 ���
 �������
 �����
 ����	
 ��������
 	���

����
�����	
��
����
�������
����
������
���
�����
��
����
��
�����
*�


	
���!�
����
�������
���
����������
��
�����������
�������


Temperature (oC) 
Throughput (bit per second) 

Copper wire cable Fiber Optic 
22.77 83854536 380639688 
23.33 83849301.33 387037132 
23.88 83859905 414605419 
24.44 83844900.92 385743475.1 

25 83849025.23 380224227.1 
25.55 83843093 387203844 
26.11 83844485.71 397578138.3 
26.66 83017294 364111012 
27.22 76943184 338985456 
28.33 82369400 346106789.3 
28.88 81993060 332863700 
29.44 79425919.11 338530934.2 

30 82557101.33 310621420 
30.55 82497646.29 328555924.6 
31.11 122451400 311401265.1 
31.66 82573316 338916624 
32.22 82664650.67 344502490.7 
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4 Conclusion 
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