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Abstract— A company that has several goals (multi-purpose)
to achieve, such as maximizing total sales, maximize production
and production capacity, must be in a long time, and time. The
method used in this research is objective programming with the
occurrence of imported goods activity and messages at container
terminals. The calculation results with the programming method
can determine the number of documents imported goods letters
issued by the customs, minimize processing time and operating
costs. Previously, this container log event will be analyzed and
forecasted first using Excel Solver to see the results. So, the goal
programming model we will put into LINGO to be optimized.

consumer. The ABMS simulated result will be used to
understand the factors that may affect the business impact and
to support the decision making.
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II. LITERATURE REVIEW

I. INTRODUCTION
In a company, there must be some certain procedures that
guide to perform a process [1]. This procedure is commonly
called SOP or Standard Operation Procedure. This SOP will
regulate and be a guide for all processes undertaken in a
company, one of which is the entry and exit of imported goods
in container terminals, either through the green and red lines.

A. Event Logs
Event log is a recording process in the form of transaction
history or audit trail in information system tools. Each system
event log information definitely has an evidence of ongoing
transactions. For example, only existing recording of the event
log on the ERP (Enterprise Resource Planning). Event Log
contains information about activities in the form of a case or a
specific task. Case itself is called the "process instance" is an
ongoing activity. Event Log consists of several attributes
including the Case ID, task, event, user (originator) and time
(timestamp).

Each path has a different order of activity. The difference on
the green and red lines here is: if the imported goods enter as a
green line then the goods can obtain the document letter out of
the container (Letter of Approval of Goods Spending). As for
the red line must be handled and checked by the Custom Duty.
Like companies in general, companies that run these SOPs
also want to optimize the course of a process for the desired
goals. For example, a process must be costly, both for
documentation costs and monitoring or checking fees.
Therefore, companies should be able to minimize the costs
incurred as small as possible. In addition to cost, time efficiency
is also required. Also in this case also has a purpose in the
expenditure of SPPB documents issued by the Customs [2].
After the data is earned from event log, it will be forecasted
using Moving Average model [3]. This method is the time
series models that used to forecast the number of containers per
day. Then, this forecasting model will simulate the performance
of the container terminal company to evaluate the running
activity based on event logs data. Despite using Petri Nets and
CPN tools to simulate the process as in [4][5][6], the model that
we used for the simulation process is the Agent-Based modeling
and simulation with Anylogic [7] that apply the range of
modeling agent behavior in stock market, supply chains, and

However, the Moving Average model and the ABMS
model will be not discussed further in this paper. We will focus
in the method that can be used to handle the problem which is
the Goal Programming. This method works by including not
just one goal as done by linear programming, but can be more
than one goal. The Goal Programming method also helps to
obtain optimal results that are closest to the desired goals [8].

B. Standard Operating Procedure (SOP)
SOP or Standard Operating Procedure is a guide to identify
necessary changes, describe desired performance, and evaluate
operational performance for improving operational efficiency,
accountability, and security enhancement (Developing Standard
Operating Procedures in Wildland Fire Management, 2003. The
SOP contains instructions that describe the expected ways
employed by the worker. With the SOP, the worker has a clue
that contains the stages of a work process that gives supervision
to the process and the work result [9].
C. Tracking of Imported Goods
At container terminals, lots of goods come in and out. For
imported goods, there are two inspection lines by Customs. The
green line is a path without physical inspection during the
process of controlling the release of imported goods. However,
on this path, document checking is still conducted after the
issuance of SPPB documents.
Meanwhile, the red line is the process of service and
supervision of the release of imported goods that require the

physical inspection of goods first. Similarly, the examination of
documents carried out prior to the issuance of SPPB. This
tracking is a supervision made by Customs in the service of
import activity so that there is no violation by irresponsible
party.
D. Goal Programming
Goal Programming (GP) is the method first introduced by
Charles and Cooper in 1960. As mentioned earlier, goal
programming is an extension of linear programming. If the
linear programming goal to be achieved only one, then the goal
programming goal to be achieved can be more than one [10].
This can be done by expressing that goal in the form of a
constraint (goal constraint). Entering the deviational variable in
the constraint reflects how far the goal is achieved and
incorporates the deviational variable in its objective function.
Table 1. Goal Programming Model
Constraint

Math Model of Goal

Minimized

Function Type in

Programming

Deviational

Linear Program

Variables

F1(x) >= b1

F1(x) + d1- - d1+ = b1

d1-

F1(x) <= b1

F1(x) + d1- - d1+ = b1

d1+

F1(x) = b1

F1(x) + d1- - d1+ = b1

d1-, d1+

a) Non-preemptive goal programming, where all goals can
be compared to their importance level through weight.
Another name for this model is weighted goal
programming.
b) Preemptive goal programming, where the level of
importance is expressed by priority. Another name for
this model is lexicographic goal programming.
Weighted Goal Programming
Mathematical models of non-preemptive goal programming
problems are:
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wi+: penalty weight due to deviations above target
wi- : penalty weight due to deviations below target
kij : the coefficient that represents the contribution to goal i
on the decision variable j
Goal Programming Algorithm
The steps of Goal Programming algorithm are as follow:
1. Determination of decision variables
It is the foundation in making the decision model to get the
solution sought. The more precise determination of decision
variables will facilitate the decision-making sought.
2. Determination of purpose function
That is the goals to be achieved by the company.
That is where each target on the left side is added with the
deviation variable, either positive or negative deviation.
With the addition of the deviation variable, then the shape of
the target function becomes:
𝑓* (𝑥* ) + 𝑠*( − 𝑠*$ = 𝑏*

(4)

4. Determination of the main priority
In this step, a sequence of objectives is made. This targeting
depends on the following:
a. The desire of the decision maker
b. Limitations of existing resources.
5. Determination of weighting
At this stage is the key in determining the sequence in a goal
compared with other purposes.
6. Determination of achievement function
In this case, the key is to choose the right deviation variable
to be included in the achievement function. In formulating
the function of achievement is to combine each objective in
the form of minimization of deviation variables according to
priority.
III. METHODOLOGY AND IMPLEMENTATION

Purpose constraint function
∑)
*+, 𝑘*. 𝑥.

di- : deviation variable (presence of destination deviation)
below target

3. Formulation of objective function

Optimization problem (maximizing or minimizing) is a
problem that is often encountered in everyday life, such as
economic problems that is the problem of maximizing the profit
of a production, with production costs as minimal as possible.
The model in goal programming is divided into two [11]:

§

m : number of products, or the amount of activity
di+ : deviation variable (presence of destination deviation)
above target

(

+ 𝑑𝑖 + 𝑑𝑖 = 𝑏*

(2)

This study uses case studies on imported goods lane at
container terminals. There are two paths on this container, the
green line and the red line.

(3)

Each path there are some activities that must be done (not to
do no one activity). Each activity stores data of time spent and
expenses incurred to complete these activities. Therefore, the
purpose of this research is to optimize the time and cost of each
activity (event log) using goal programming method. The next

Non-negative constraint
𝑥. , 𝑠*( , 𝑠*$ ≥ 0

Where:
for i = 1,2, …, m and j = 1,2, …, n
xj : decision variable to j

optimization is done on the number of SPPB documents by
Customs for 6 days.

Table 2. Port Container Event Log
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Fig. 1. Flowchart of Proposed Method
As we can see in Fig. 1, the proposed method is started after
the event log data from container port is obtained. Despite using
normal duration, crash duration, normal cost and crash cost as in
our previous researches [12][13], we prepare the data by
measuring the average sojourn time, the average cost, and the
maximum cost of each activity. The main process is when using
Lingo to optimize the data. We need to define the formula of
optimization in advance. After that, the deviation value of each
activities will be earned.
A. Preparing Data from Eventlog
The data of port container event log is represented in Table
2. The first column shows all of the messages and activities,
while the second column represents the average sojourn time,
the third column is the average cost, and maximum cost is
written in fourth column. We use this data as the input that need
to be optimized using Lingo. However, we found that in real life,
there are some activities that the value of their cost is zero. Due
to we want to represent data as real as possible, we assume that
we don’t need to do an optimization on those activities.
B. Optimization using Goal Programming
As denoted in Fig. 2, we define some formula that we use as
the input for optimization process in Lingo. The variables that
we need to use are max_cost, avg_st, avg_cost that stand to the
value of maximum cost, average sojourn time and average cost
of each activity, respectively.

The deviation variable of time and cost is represented as
d11, d12, d21 and d22, respectively. The deviation is defined as
the difference of time and cost value with the target. The target
that we use in this case is the average value of time and cost
itself. As an example, if there is a deviation in time value, so we
need to do the optimization for the time by subtracting the
maximum time value of all activity by the objective value.
Basically, objective value is the expected value for the model's
objective over all the scenarios and is the same as the reported
objective value for the model.
MIN=(d11+d12+d21+d22);
max_cost*x1+d11-d12=avg_st;
2*x1+d21-d22=avg_cost;
x1>=1;
d11>=1;
d12>=1;
d21>=1;
d22>=1;

Fig. 2. Formula Input in Lingo

IV. RESULTS AND DISCUSSION
The result of processing using goal programming is
described on Table 3. The result shows that there are some
deviations on d11, d12, d21 and d22. The small amount of
deviation and objective value is represented that the objective
is already reaching the goals or target. So, it is not really
necessary to do the optimization. In the other hand, if the value
of deviation is quite big, the optimization is important to be
applied for the specific activities.

In Fig. 4, we try to figure out the deviation value of each
activity using sum function. We found that there are two main
peaks that have the biggest deviation value: approve quarantine
and decide task before lift container. It might be caused in the
execution process, those activities need to be handle and to be
approved by many stakeholders.

Table 3. The Result of Lingo

Fig. 4. The Graph of Deviation (Sum) Values

Basically, the objective value is earned from minimization
function that fit the linear programming. Usually, the objective
value is followed by the deviation value. The bigger value of
deviation, it can impact the objective value so that the value will
be bigger. At Fig. 5, we can see that the peaks are also derived
from the same task or activity as in Fig. 3 and Fig. 4.

As figured in Fig. 3, we also calculate the average deviation
value per activity. The average deviation is taken from d11,
d12, d21, and d22. There are some activities that still so far from
the target (we can see as big value of deviation), however, there
are also many activities that already close with the target value
(we can see from the graph that so much value near zero).

Fig. 3. The Graph of Average Deviation per Activity

Fig. 5. The graph of Objective Values

After the objective value is earned using Lingo, then we can
predict the optimum time (while the optimum cost will follow
the value of optimum time) after applying the Goal
Programming model. Table 4 shows the parameters to obtain
the optimum result using Goal Programming: cost and time.
The recent cost value is earned by subtracting the objective
value with the cost deviation (d21 and d22). Similar with cost
value, the time value is also calculated by subtracting the
objective with the time deviation (d11 and d12). The parameter
D2 is defined by condition if: the value of goal cost more than
the maximum cost then it means that the activity is reached
more than the target. In contrast, the activity is less of target if
the value of goal cost is smaller than the maximum cost. Finally,
the optimum of time is gotten by subtracting the maximum time
and the time value (without deviation).

Table 4. The Optimum Value

V. CONCLUSION
The Goal Programming model can be applied to optimize
production costs such as raw material costs, transportation costs
and labor costs and production time. Method of Goal
Programming is a model of Linear Programming with targets to
be achieved more than one company. Goal Programming Model
has three main components namely decision variables, goal
constraints and objective functions.
We propose this problem using the container port dataset, to
be specific in Surabaya. After doing the processing data with
Lingo and analyze it using Microsoft excel, we found that in
average, the deviation and objective value is quite small.
However, after we project the goal time and goal programming
time, we found that there are several peaks differences from
certain activities. Since there are some different peaks in some
activities, we concern that these activities will be a challenging
task to be optimized.
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