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Abstract — Transportation Management System is very needed in
optimize efficiency and effectiveness on logistics company. One of the
most important part of transportation management system is
determining delivery route from a depot to each customer. A lot of
studies have been done about determining the best route in a
shipping ritation with various algorithms. In the previous research,
determination of delivery route is done without any implementation
in the application. During the route determination is still done
manually it will make a flow process in the company is not maximize.
Model development aims to make an implementation application that
serves to determine delivery route based on the problem of vehicle
routing problem using the nearest neighbour method which is
restricted to heavy loads in the transportation. Implementation of
route determination an application will be done based on business
process in transportation company, named PT. X, so it is necessary
to observe the company. Compared to previous research, this
research will determine delivery route in application based on the
problem of vehicle routing problem using the nearest neighbour
method.
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I. INTRODUCTION

According to Nolan and Croson [1], the transformation of
a company system is caused by the rapid development of
information technology. This is because very rapid
technological changes have an important role in supporting
the survival of the company. According to Hammer and
Champy [2], information technology is one indicator of
technological development which acts as a catalyst for the
formation and rearrangement of organizations where 90% of
companies whose Business Process Reengineering is
unsuccessful due to errors do not implement information
technology as enablers. The success of Business Process
Reengineering is largely determined by the creative use of
information technology.

According to Gita Anggaranie [3], in this technological era
the challenge of a company engaged in logistics is how to
deliver products to consumers on time, without defects
effectively and efficiently. The term logistics covers much
broader aspects such as warehousing, inventory management,
billing, purchasing, packaging, labeling, shipping, payment,

demand forecasting, transfer of goods, and return of return
goods. According to Zaroni [4], transportation plays an
important role in a company's supply chain management.
60% of the company's total logistics costs are transportation
costs. The accuracy of the delivery of goods will help the
company to reduce the supply of goods, the cost of storage,
and the transfer of goods.

Transportation Management System is an information
technology that is used to plan, optimize, and execute all
transportation activities. The Transportation Management
System can help transport management activities of a
company that occur before, during, and after transportation
movements by optimizing the flow of goods in various
facilities, tracking the delivery of goods in transit, and
managing the process of payment of shipping goods.
Concerns about drastically increasing costs, lack of capacity,
and increasing complexity in transportation management are
the main reasons that transportation management system
technology is not implemented.

The problem that often occurs in third party logistics
companies, especially PT. X, is the determination of routes
that only rely on the operator's experience in previous
shipments so that it requires a long computing time to
produce an optimal local route solution. The old computing
time is closely related to the speed in fulfilling each sales
order made by the company. It is said to be closely related, of
course, the longer the fulfillment of sales orders made by the
company, it will cause the possibility of many backorder.
Automation with technology in every routing process carried
out by PT. X is the goal to be achieved by all third party
logistics companies including PT. X.

The transportation management system succeeded in
becoming one of the answers to these problems in the
development of information technology that was very rapid.
According to Adriansyah [5], the transportation management
system functions as something related to the production,
distribution and exchange of wealth or products that can all
be obtained and are useful.

Determination of a shipping route is one part of the
transportation management system, which can be determined
by various methods. One method that can be used is the
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nearest neighbor method. This method is quite often used by
users because this method is quite easy to do. Determination
of distance in this method is enough to see the closest
distance from a starting point to predetermined destinations.
However, a method is not necessarily in accordance with all
types of delivery ritase. This depends on the limitations that
exist on a shipment in the company. Therefore this study will
examine whether the nearest neighbor method can provide
optimal local route solutions with short computing time on
the development of transportation management system
applications based on the business flow process at PT.X.

Il. RESEARCH METHODOLOGY

A. Company Background

PT. X is a company engaged in transportation services,
which consists of three core services, namely lease units,
direct transporters, and transport distribution multi-drop.

1. Lease Unit
The lease unit is a direct leasing to the customer. The
leasing process is carried out directly by the customer to
TTP for the duration specified by the two parties.

2. Direct Transporter
Direct transport is a type of service offered by TTP in the
form of moving goods from one origin point to one drop-
off point.

3. Transport Distribution Multi-Drop
Multi-drop transport distribution is a type of service
offered by TTP in the form of moving goods from one
origin point to several drop-off points based on customer
orders.

B. Actor

Business processes that occur at PT. X involve several
parties, namely PT. X customers, field management, PT. X,
and stores. Customer PT. X conducts collection, picking,
packing, and loading process activities. Field management
has the task of conducting the routing process in a shipment,
PT. X conducts invoicing and delivering activities. The last
party is the store to carry out goods receiving activities as
well as defective returns.

C. Business Process

The following is a business process that occurs at PT. X,
customers, vendors, and stores are as follows.

Customer Vendor PT.X Store

START

Collecting
Order, Picking,
Packing, and
Loading Process

Moda

Jersedia?

Ya
Tidak

Menghubungi
vendor
peminjaman
transportasi

Delivery order -
. Invoicing and
final A
. delivering
assignment

Coli Data**

Route
Assignment

Return
Process

Fig 1 Business Process in PT X

D. Transportation Mode

Transportation mode is a unit used by PT. X in making a
shipment. The mode of transportation used by PT. X can be in
the form of own transportation mode or rental mode of
transportation to vendors working with PT. X. Each unit used
by PT. X has been equipped with a safety box / bullet box as a
place to store money from shops and other documents. PT. X
has four transportation modes that are used, among others:

1. Colt Box L300

Fig 1 Colt Box L300
2. Colt Diesel Engkel FE71
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Fig 2 Colt Diesel Engkel FE71
3. Colt Diesel Double FE73

Login
Transportation
Management
System Application

/@_, Input Master Data

- Warehouse

Input Master Data

Fig 3 Colt Diesel Double FE73 Customer
4. Fuso |
Input Master Data
Moda Transportasi
0l o e
Input Transaksi
Flg 4 FUSO Sales Order
E. Procedure l
Based on the above data collection, there are several Routngrrocess 7 [
procedures or steps to analyze the distance and computation “belvering Return Process
time generated by the transportation management system
application with manual calculations at PT.X.
1. Determining the Scope of the Business Process END
2. Determination of the Main Activities of the Application
3. Data Analysis Fig 5 Business Process for the Application
4. Translation of Main Activity Details
5. Determination of Data Flow Movements The second step in processing data is determining the main
6. Application Development activities that exist in the transportation management system
application. The main activity developed in the application
1. RESULT aims at fulfilling the routing process which is the main goal in

The transportation management system application the development of this application. Determination of the

developed will be based on the business process that is being main activities can be seen in Figure7.

used by PT. X. The first step in data processing is to

determine the scope of the business process that will be

developed in the transportation management system

application. The scope of business processes used in the

development of transportation management  system

applications can be seen in Figure 1. The following is a

business description of the route determination process when

using a transportation management system application.
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Fig 6 Use Case Diagram

The third step is the analysis of input, output, and database
data used in the developed application program. Data analysis

is done by creating a class diagram. Class Diagrams can be
seen in Figure 8.

class Dispatcher /

Sales Order 5
Routing

Method

int

lume: int

- SO Date: char

- Keterangan: char
- Ststus: char

Select Method(): char

P

Warehouse
Customer

- Nama: char

- Alamat: char

- No.Tip:int

- E-mail: char

- Contact Person: char

- Nama: char
- Jenis: char
- Alamat: char

- E-mail: char

- No.Telp: int

- Contact Person: char
- Kecamatan: char + pilihg)
- Kota: char + kelusr()

- Provinsi: char

Moda Transportasi

- Routing: char

P

Distance

- Origin: char
- Destination: char

- Distance: int

FA e

Fig 7 Class Diagram

The fourth step in processing data is to describe all the
main activities in the use case diagram. This aims to clarify
the activities that will occur in the application. The
description of the main activities is done by making activity
diagrams. The fifth step in data processing is determining
the movement of data flow in the transportation
management system application. Determination of data
flow in the transportation management system application
is done by making sequence diagrams.

After the data use case diagrams, class diagrams, activity
diagrams, and sequence diagrams have been processed, the
next step is the development of transportation management
system applications to adjust to these data.

When a transportation management system application has
been developed, testing of each application function will be
carried out. Testing applications is based on use case diagrams
and business processes, whether applications are developed in
accordance with the use case diagram and business processes
that have been made. Application testing can be seen in Table
I and Table II.

After successful application testing, the comparative
analysis of distance and computation time in a route
determination using the application by determining the route
with manual calculations can be done. Testing is done by
making 4 test cases where each case has a different number of
stores. Each case will be calculated the calculation of distance
through the application compared to the possibility of other
routes that can be formed by PT.X. In addition to distance,
computational time through applications with computational
time with manual calculations will be compared to strengthen
the reason for PT. X to use a transportation management
system application.

The four test cases carried out have a different number of
stores where the first case test has a number of stores, the
second case has a number of two stores, the third case has a
number of three stores, and the fourth case has a number of
four stores. The results of the comparison of the calculation of
distance and computation time in each test case can be seen in
Table I1, Table IV, Table V, and Table VI.

TABLE |
APPLICATION TESTING (1)

Business Use Case Application
Process Menu
Actor Dispatcher Dispatcher Dispatcher
Routing Input Input
Process Customer Customer Input Customer
Input Input Input
Warehouse Warehouse Warehouse
Input Moda Input Moda Input Moda
Transportasi Transportasi Transportasi
Input . .
Distance Input Distance | Input Distance
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Input Sales Input Sales Input Sales Nearest
Order Order Order Method i i Neighbour
Routing Routing Routing
TABLE Il
APPLICATION TESTING (2)
Use Case Test Case Test Title Test Summary Result
Test whether the user can log in to the
Login 001 User Login application when entering the correct Success
username and password
Test whether the user can do the input
Input Warehouse 002 Input Warehouse warehouse in the application and store it Success
in the warehouse table
Test whether the user can enter
Input Customer 003 Input Customer customer input on the application and Success
save it in the customer table
Test whether the user can input
. Input Moda transport modes in the application and
Input Moda Transportasi 004 Transportasi store them in the transportation mode Success
table
Test whether the user can input distance
Input Distance 005 Input Distance to the application and save it in the Success
distance table
Test whether the user can input sales
Input Sales Order 006 Input Sales Order orders on the application and save them Success
in the sales order table
Test whether the user can select the
Select Sales Order 007 Select Sales Order sales order on the application in the Success
route determination step
Test whether the user can select the
. Select Moda mode of transportation in the
Select Moda Transportasi 008 Transportasi application in the route determination Success
step
Test whether the user can route the
Routing 009 Routing application and save it in the routing Success
table
TABLE 111
DISTANCE AND COMPUTATION — CASE 1
Route Distance Method Manual Time Time Computation by
Computation (s) Application (s)
PT.X-Cust A-PT. X 22 Nearest Neighbour 39.6 2.86
TABLE IV
DISTANCE AND COMPUTATION — CASE 2
. Manual Time Time Computation by
Route Distance Method Computation (s) Application (s)
PT. X — Cust A— Cust B- PT. X 10 Nearest Neighbour 90 251
PT. X — Cust A — Cust B- PT. X 10 Manual Calculation '
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TABLE V

DISTANCE AND COMPUTATION — CASE 3

Time

. Manual Time Computation
Route Distance Method Computation (s) by Application
(s)
PT.X-MW F',YII_V\;(Z - Cibaduyut - 26 Nearest Neighbour
PT. X-MW -FEZ_ll_be)lé:iuyut -MW2 - 26 Manual Calculation
PT. X - MW2 - Cibaduyut - MW - 26 Manual Calculation
PT. X 327 2.87
PT. X - MW2 - MW - Cibaduyut - . ’
PT X 26 Manual Calculation
PT. X- C'badLFJ,YFJt)'( MW2Z - MW - 26 Manual Calculation
PT. X - Cibaduyut - MW - MW2 - 26 Manual Calculation
PT. X
TABLE VI
DISTANCE AND COMPUTATION — CASE 4
Time
. . Computation
Route Distance Method Manual Time Computation by
(s) -
Application
(s)
PT.X-MW-KC1-KA-KC2-PT. 27 Nearest
X Neighbour
PT.X-MW-KC1-KC2-KA-PT. 28 Manual
X Calculation
PT.X-MW-KC2-KA-KC1-PT. Manual
27 .
X Calculation
PT.X-MW-KC2-KC1-KA-PT. Manual
27 .
X Calculation
PT.X-MW-KA-KC1-KC2-PT. Manual
28 .
X Calculation
PT.X-MW-KA-KC2-KC1-PT. Manual
28 .
X Calculation
PT.X-KA-MW-KC1-KC2-PT. Manual
31 .
X Calculation
PT.X-KA-MW-KC2-KC1-PT. Manual
31 .
X Calculation
PT.X-KA-KC1-MW-KC?2-PT. 30 Manuql 1563 259
X Calculation
PT.X-KA-KC1-KC2-MW -PT. Manual
28 .
X Calculation
PT.X-KA-KC2-MW-KC1-PT. Manual
30 .
X Calculation
PT.X-KA-KC2-KC1-MW -PT. Manual
28 .
X Calculation
PT.X-KC1-KC2-KA-MW-PT. Manual
28 .
X Calculation
PT.X-KC1-KC2-MW-KA -PT. Manual
31 .
X Calculation
PT.X-KC1-KA-MW-KC2-PT. Manual
30 .
X Calculation
PT.X-KC1-KA-KC2-MW -PT. Manual
27 .
X Calculation
PT.X-KC1-MW-KA-KC2-PT. Manual
30 .
X Calculation
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PT.X-KC1-MW-KC2-KA-PT. Manual
30 .

X Calculation
PT.X-KC2-KC1-KA-MW -PT. Manual
28 .

X Calculation
PT.X-KC2-KC1-MW -KA -PT. Manual
31 .

X Calculation
PT.X-KC2-KA-MW-KC1-PT. Manual
30 .

X Calculation
PT.X-KC2-KA-KC1-MW -PT. Manual
27 .

X Calculation
PT.X-KC2-MW-KA-KC1-PT. Manual
30 .

X Calculation
PT.X-KC2-MW-KC1-KA-PT. Manual
30 .

X Calculation

The distance generated in the 4 test cases is the
optimal local distance. However, the distance
generated cannot be a strong reason for PT. X to
use a transportation management  system
application. This can be seen in Table VII where
the route generated by the application does not
make the best route compared to the possible route
determined by the field management section.
Therefore this study will compare the computation
time of route if using an application using manual
calculation. In Table VIII it can be seen that the
time generated by the application does not require a
long time in determining the route. The more stores
that are carried out in a shipment, the longer it will
take to determine the route with manual
calculations. While the time required for the
determination of the optimal local route is 3
seconds.

TABLE VII

DISTANCE COMPARISON AND TIME COMPUTATION
AND CALCULATION OF MANUAL

Time
Manual .
Cust Distance Time Compbutatlon
No Computation Dy
Application
(s) ©

1 22 39.6 2.86
2 10 90 251
3 26 327 2.87
4 27 1563 2.52

Time Routing Process

377 1563
2000 39,6 90

N M
-2000 1 4

2 3
Jumlah Store

e \\/aktu Komputasi Manual (detik)

Waktu Komputasi

Waktu Komputasi Aplikasi (detik)

--------- Linear (Waktu Komputasi Manual (detik) )

Fig 8 Comparison of Manual Computing Time Charts with
Application Computing Time

IV.SUMMARY

Based on the results of data processing and
analysis of distance calculations from several cases,
it can be concluded several things related to the
research that has been done as follows:

1. The transportation management system
application was successfully developed based
on the PT.X business process by implementing
the nearest neighbor method. This is evidenced
by the success of testing on the application
menu

2. The nearest neighbor method succeeded in
producing the most consistent distance route
method and short computing time. This is
evidenced by testing the comparison of the
calculation results of the route and the
computation time generated by the application
using the nearest neighbor method with a
manual calculation route. Of the nine cases, the
calculation results from the application show
the optimal local route by making it a minimum
route and a very short computing time when
compared with manual calculations.

3. The transportation ~management system
application can be used at PT. X because the
application already has a menu that includes the
business process of determining routes and can
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produce optimal local routes and short
computing time as needed at PT.X
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