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Abstract: 

The development of technology is increasingly fast—one of the technology companies in Indonesia, 

namely PT. Telkom Indonesia has a subsidiary, namely PT. Telkom Satelit Indonesia (Telkomsat) where 

PT. Telkom Satelit Indonesia (Telkomsat) is a satellite-based internet service provider company. One of the 

products of PT. Telkom Satelit Indonesia (Telkomsat), namely VSAT IP. However, there are often problems 

in the field, namely the delay in installation time. One of the factors causing this problem is the inaccurate 

selection of the closest location point installed first. Therefore, the purpose of this study is to provide advice 

on which location points to take precedence based on the nearest distance. One of the algorithms that can 

accommodate this is the Dijkstra algorithm. This research shows that Dijkstra's Algorithm can provide the 

products of which location points have the closest distance. 
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I. INTRODUCTION 

In the current era, technological developments are 

increasingly showing a high level of development. 

Almost all aspects of human life have been touched 

by technology. One of the existing technological 

developments is the use of satellites as internet 

service providers. 

PT. Telkom Satelit Indonesia (Telkomsat) is a 

subsidiary company of PT. Telkom Indonesia, which 

is engaged in providing satellite services [1]. VSAT 

IP is one of the service products offered by PT. 

Telkom Satelit Indonesia. 

However, during the new VSAT IP installation 

process, problems were often encountered, one of 

which was a delay or exceeding the predetermined 

period, so the service provider had to pay several 

compensation fees. 

This is undoubtedly a serious problem. If allowed 

to continue, it will indeed affect the operational costs 

and company performance. Therefore, we need a 

solution to minimize these losses. One solution that 

can be offered is to know which location points have 

the closest distance to the PT. Telkom Satelit 

Indonesia (Telkomsat). 

Dijkstra's algorithm is one of the algorithms that 

can help optimize the shortest route from a location. 

By implementing Dijkstra's algorithm, it is hoped 

that it can assist in making decisions on the closest 

new tide location. 

 

II. LITERATURE STUDY 

This study, using several theories related to the 

research topic, including: 

A. Dijkstra’s Algorithm 
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A Dijkstra's algorithm was first introduced by 

Edsger W. Dijkstra [2]. Dijkstra's algorithm is an 

algorithm that can be used to determine the shortest 

path in a weighted graph without being convoluted 

[3]. The stages in the Dijkstra algorithm include [4]: 

1. Specify the departure point or node and set 

the weight to 0 

2. Assigning weight to each point or node 

3. Set all points or nodes that have not been 

passed as departure points or nodes 

4. From the departure point or node, consider 

the untreated point or node and calculate 

the departure point or node's distance. If 

there is a point or node that has a smaller 

distance, the previous node will be deleted 

5. Put a period or node that has been traversed 

before. Points or nodes that have been 

traveled back will not be considered or 

rechecked, and the stored distance is the 

distance that has the most negligible value 

6. If there is a point or node that has never 

been traversed, make it the next point or 

node of departure 

B. Graph 

A mathematician from Switzerland, Leonhard 

Euler 1735, introduced graph theory to solve 

Konigsberg Bridge's problem[5]. The graph is a 

collection of several points (nodes) connected by 

lines (edge) [6]. The graph is a pair of Vertex (V) and 

Edge (E) set. Vertex itself is a point or node, while 

the edge is a line [7]. 

C. Spanning Tree 

The tree is an undirected graph, and no loop is 

connected and acyclic[3]. A tree can be a spanning 

tree on a graph if the tree subgraph of the graph and 

the tree contains all the points or nodes of the graph 

[8]. 

D. Shortest Route 

The graph used in determining the shortest path is 

a weighted graph. If on a track M and V0 are the 

origin or departure points, and Vn is the destination 

point, the shortest path notation is Pt, where Pt is the 

t-the path from V0 to Vn[9]. 
 

 

E. Pyhton 

In 1989, Guido van Rossum developed Python and 

in 1991 introduced Python[10][11]. Python is a high- 

level programming language that is a development 

of the ABC programming language[12]. 

 

III. RESEARH METHOD 

A. Research Location 

The research location is in the office of PT. 

Telkom Satelit Indonesia (Telkomsat) Cibubur 

which is located at Jl. Jl. Pringgondani 2 No.10-33, 

Harjamukti, Kec. Cimanggis, City of Depok, West 

Java 16454 [1]. 
 

Fig. 1 Research Location 

B. Data Collection Method 

The data collection technique used is to use 

literature studies by looking for books or journals 

related to the research topic. 

 

IV. RESULT AND DISCUSSION 

A. Dataset 

1. Cimanggis district 
 

Fig. 2 Cimanggis district’s Node 
 

Node A : Kantor Telkomsat Office 
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Node B : Harjamukti village 

Node C : Curug village 

Node D : Cisalak pasar village 

Node E : Mekarsari village 

Node F : Pasir Gunung Selatan village 

 

2. Beji district 
 

Fig. 3 Beji district’s Node 

 

Node A : Kantor Telkomsat Office 

Node B : Kemiri Muka village 

Node C : Pondok Cina village 

Node D : Kukusan village 

Node E : Beji Timur village 

Node F : Tanah Baru village 

 

3. Bojongsari district 
 

Fig. 4 Bojongsari district’s Node 

 

Node A : Telkomsat Cibubur Office 

Node B : Duren Seribu village 

Node C : Bojongsari Baru village 

Node D : Serua village 

Node E : Bojongsari Lama village 

Node F : Pondok Petir village 

B. Dijkstra’s Algorithm Implementation 

To get a comparison, the results processed using 

Python will be compared with manual calculations. 

1. Cimanggis district 

Manual calculation results: 

 

 
Fig. 5 Manual Calculation Result in Kec. Cimanggis 

 

The results of calculations using Python: 

 
Fig. 6 The results of calculations using Python in Kec. 

Cimanggis 

 

The calculations manually and using 

Python, the shortest route generated, are 

the location point A-B-E-F or the 

Telkomsat Cibubur Office, Harjamukti 

village, Mekarsari village and Pasir 

Gunung Selatan village. 

 

2. Beji district 

Manual calculation results: 

 
Fig. 7 Manual Calculation Result in Kec. Beji 
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The results of calculations using Python: 

 
Fig. 8 The results of calculations using Python in Kec. Beji 

 

The calculations manually and using 

Python, the shortest route generated, are 

the location point A-B-E-F or the 

Telkomsat Cibubur Office, Kemiri Muka 

village, Beji Timur village and Tanah Baru 

village. 

 

3. Bojongsari district 

Manual calculation results: 

 
Fig. 9 Manual Calculation Result in Kec. Bojongsari 

 

The results of calculations using Python: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 10 The results of calculations using Python in Kec. 

Bojongsari 

 

The calculations manually and using 

Python, the shortest route generated, are 

the location point A-D-F or the Telkomsat 

Cibubur Office, Serua village and Pondok 

Petir village. 

 
C. Evaluation 

To find out whether the results obtained are 

accurate or not, an evaluation process is required. 

The following are the results of the evaluation 

obtained: 

 

Fig. 11 Evaluation Results 

http://www.ijctjournal.org/


International Journal of Computer Techniques -– Volume 8 Issue 1, February 2021 

ISSN :2394-2231 http://www.ijctjournal.org Page 157 

 

 

 

 
Fig. 12 Accuration Results Classification 

 

Based on the evaluation results in Fig. 11 and the 

result clacification table in Fig. 12, shows that the 

accuracy results show very good category, so it is 

suitable to be applied in the optimization of the 

VSAT IP installation route at PT. Telkom Satelit 

Indonesia (Telkomsat).. 

V. CONCLUSION 

Dijkstra's algorithm proved that it can be used to 

see potential shortest route for VSAT IP installation 

in Cimanggis district, Beji district, and Bojongsari 

district. In Cimanggis district, the location points that 

have the shortest distance are the Cibubur Telkomsat 

Office, Harjamukti village, Mekarsari village, and 

Pasir Gunung Selatan village, with a total distance of 

12850 m. In Beji district, the location points that 

have the shortest distance are the Cibubur Telkomsat 

Office, Kemiri Muka village, Beji Timur village, and 

Tanah Baru village, with a total distance of 18700 m. 

In Bojongsari district, the location points that have 

the shortest distance are the Cibubur Telkomsat 

Office, Serua village, and Pondok Petir village, the 

total distance is 28200 m. And the accuracy results 

show that the calculation results fall into the very 

good category 
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