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Abstract 
This research focuses on completing workforce management marketing scheduling 

using genetic metaheuristic methods. Optimal scheduling to determine the duration of a job, the 
quality of employees, and meet the challenges to increase work scheduling targets according to 
marketing employee skills by maximizing operational time while providing satisfactory services to 
customers. Marketing employees increasingly rely on the right time to connect with their 
customers. The problem in this study considers marketing skills and activities to carry out work 
activities, namely promotion, follow-up, and stand-by in the office with the limitations of the existing 
workforce. This problem has the nature of NP-Hard so a quick solution requires the use of 
metaheuristic methods. The metaheuristic method was built in 11 constraints. The results show 
that the genetic metaheuristic method is capable of producing far better results. Therefore, 
employee scheduling is very important. This study aims to develop an optimization model for 
employee scheduling and to maximize operational time work. With this model, it is expected to 
achieve optimal scheduling for marketing management workforce. 
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1. Introduction 
The Problem of Scheduling and Routing problems is described as assigning personnel to 

visits that are requested at various promotional locations, follow up and stand by. This problem 
focuses on combining scheduling and routing problems [1]. Such problems are NP- hard [2,3] 
When there are tens or hundreds of employees, with hundreds or thousands of employees shifting 
that require employee allocation, work activities come from solutions that emerge [4]. Limited 
resources can be one of the most common problems for corporate development globally. With so 
many promotional activities and work in the office, so far  research has been carried out to create 
an optimal schedule of activities so that some realistic constraints such as limited resources [5]. 
In roster settings, when workers do not work shifts that meet their preferences and skills are 
related to loss of efficiency. Maybe there are no shifts that match the employee (either because 
of skill requirements or shift start time, etc.) or there may be no employees that match this shift 
(the same, there are no employees with the right skills or no employees that allow allocation for 
this change, etc). To reduce the size of the search space, this has traditionally been seen as 
two different problems and resolved independently. In the
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proposed implementation, the two problems in creating shifts and allocation of employees are 
solved simultaneously [6-8]. While this increases the complexity of the problem, a combined 
search space can allow higher quality results to be obtained in Workforce Management (WFM) 
scheduling [9]. This problem assumes that each resource will be able to be allocated to have 
several skills. 

In this paper focuses on expanding the problem of scheduling the multi-skill marketing 
Workforce Management (WFM) by learning to consider the efficiency of the workforce involved in 
performing various skills. This issue has caught the attention of researchers in recent years. 

In marketing, each activity requires several skills, each skill can be carried out by different 
human resources and each person has the ability to perform several skills. In addition, the 
performance or efficiency of the workforce in carrying out various skills activities can increase 
from time to time [5]. For this purpose, a genetic algorithm metaheuristic formulation is proposed 
for marketing scheduling problems. The main objective of the model presented in this paper is to 
minimize the forefront of work activities. The main advantage of this model is to take the main real 
assumptions and bring the model closer to the real conditions. Thus, genetic optimization based 
on metaheuristic algorithms is developed to approach the optimal solution of the model. 

Optimization is a method of mathematical approach that aims to obtain maximum 
operational time objectives. There are a variety of methods that can be used to optimize, but for 
these cases, more modern techniques such as genetic metaheuristic algorithm [1,10-12] methods 
are needed. The metaheuristic method is known as a method that is able to solve complex 
problems quickly [13]. Metaheuristics is an optimization tool to solve this problem. Metaheuristic 
algorithms find solutions by combining the interaction between local search procedures and higher 
strategies to create processes that are able to get out of optimal local points and search in the 
solution space to find global solutions. 
Optimal Workforce Management (WFM) scheduling specifically related to performance research 
is what is most needed, in this study conducted to prove that optimal scheduling can improve the 
quality of research performance can be realized [14]. They must ensure that these marketing 
service resources are optimally aligned with the stability of their core work [15]. Utilizing 
technology and innovation strategies to help and increase the workforce and maximize work in 
accordance with the skills. This era brings new responsibilities for employees to balance 
competitive changes in the workplace [16]. The results show that the proposed method can 
identify this problem. 

 

2. Research Method 
The data was obtained by conducting direct discussions with marketing leaders at 

University. Based on the results of the discussion obtained history data for 2017-2018 new student 
admissions, promotion activity data during 2018, Work Shifts, types of marketing work activities, 
number of marketing staff available at University and 3 routine marketing activities consisting of 
promotional activities, follow-up and stand by. The data will be further developed as experimental 
data in this study. 

The optimization process is done with the help of a computer. Computers can optimize if 
the case they have can be modeled according to the language understood by the computer. Some 
components need to be prepared before the process of change can be constrained, entity/subject 
optimization and some data is processed to consider the decisions taken. Constraints from 
conceptual models are converted into mathematical notation. To be able to convert into variables 
or parameters, as well as several entities involved such as various activities of work activities, 
work hours, employees and some models tested are formed as an index. These stages can be 
seen in Figure 1, Below. 

https://docs.google.com/document/d/1Xx9hKIpcimr51aoHP14M5pb5nmjqlDL1/edit#bookmark%3Did.2s8eyo1
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Figure 1. Flow Composition for Constraints, Indexes, Variables, and Parameters 

 
In the optimization of Workforce Management Marketing, there are several constraints that must 
be resolved. Every employee has the same work duration (40 hours/week) and scheduling is 
carried out for 24 days/month. 

 

  (1) 

Retrieve data from i jobs, employees, hours of work, and workdays and retrieve data from 
them according to work needs and employee preferences. Genetic metaheuristic algorithms will 
continue to function.maximize operational time. 

 
Notasi 

 

Parameters 
 

i = Job (1, promotion activity, 2, stand by 3, follow up) 
j = Employees (1, 2, 3, ..., 7) 
k = Hours (1 = 00: 00-01: 00, 2 = 01: 00-02: 00, ..., 24 = 23: 00-24: 00) 

p = Day (date) (1, 2, 3, ... 24) → Monday - Saturday 

n = Student assistance promotion (1, 2, ..., 10) 
Decision variables 
Qp     = Number of prospective new students enrolling in period p 
Hkp = The number of people needed for the promotion of hours to k in period p 

 
 

2) Managers (employees 1) must be on stand by at 08:00 - 17:00 Monday - Friday. 
 

  (2) 
 

3) All employees can do stand by work in office. 
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4) Employees 2, 3, 4 can do all the work stand by, follow up and Promotion. 
 

(3) 

 
(4) 

 

5) Working hours 40 hours/week or 160 hours/month for every employee . 
 

  (5) 
 

6) Working hours per day (Monday-Friday) every employee shifts 08:00 - 17:00 can be 7 hours 
or more, with many employees 5 people. 

 
7) Working hours per day (Monday - Friday) each employee shift 12:00 - 21:00 can be 7 people 

or more, with many employees 2 people. 
 

8) Working hours Saturday shift 09:00 - 14: 00 can be 5 hours or more with many employees 1 
person. 

 

  (6) 

  (7) 

  (8) 

9) Employees who take part in promotional activities are a maximum of 2 people. 
 

  (9) 

10) There are at least 2 people in the office on stand by / follow up 
 

  (10) 

11)  Promotional activities i are filled with a maximum of 2 staff and the rest are students 
assistance at hour k p. 

 

  (11) 

3. Results and Analysis 
By recording constraint genetic algorithm scheduling produces optimal schedules with 

metaheuristic methods web-based applications are arranged based on constraints. 
The interface for the login page can be seen in Figure 2. In this section, Kabiro and 

employees will be asked to fill in their username and password to access the main menu. 



■96 e-ISSN: 2622-6804 p-ISSN: 2622-6812 

ATM Vol 4, No. 2, July 2020 : 92-100 

 

 

 
 

 

 

Figure 2. Tampilan Halaman login 

 
Figure 3 is a List of marketing employees. This page contains employee data recorded as 

marketing employees. In this section, there is a display showing information about the detailed 
information of each employee's name, email, position, status, address, place & date of birth, 
gender, user login, date of joining in marketing and resign date. 

 
Figure 3. Display list of marketing employees 

 

 
Figure 4, Display the list of Employee Skills. This page contains skills data for each 

employee that combines employee and expertise tables. In this section, there is a display showing 
information about employee IDs and expertise. 
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Figure 4. Display list of Employee Skills 
 

Figure 5, Display the Position list. This page contains the position data of each employee 
to determine the login role as well as to access according to the role title In this section there is a 
display showing information about the position code and the name of the position. 

 

Figure 5. Display the position list 

 
 

Figure 6, Job list display. This page displays the results of optimization that have been assigned 
to related employees and jobs that have not yet been assigned. So that it can import work so that 
optimization can save directly on the job list which consists of work code, job description, shift, 
date, start time and end time. 
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Figure 6. Job list display 
 

Figure 7, Display shift list. This page contains shift data for each employee consisting of 
3 (three) shifts for 6 (six) working days. In this section there is a display showing information about 
the shift code, shift names, start hours and hours after work. 

 

Figure 7. Display shift list 

 

Figure 8, Display Expertise list. This page contains the expertise data of each employee. 
In this section, there is a display showing information about the expertise code and the name of 
the work expertise. 
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Figure 8. Display the Expertise list 
 

Figure 9, Display Optimization. On this page, there is an optimization page. Optimization 
is processed based on employee data, employee expertise, position, work, and work shifts with 
constraints that have been made and produce optimal scheduling that displays the total work of 
each employee in one month. 

 
Figure 9. Display schedule optimization 

 
 

4. Conclusion 
In this research, we have studied the problem of identifying optimal workforce 

management scheduling for marketing services. This analysis aims to: 
1. This research proposes web-based solves the problem of scheduling employee 

preferences and the problem of staff allocation for various activities in marketing services. 
2. The decision model includes the goal of obtaining skill efficiency, development cycle and 

operational time in accordance with work shifts. 
3. Programming models with genetic metaheuristics are formulated to model decision 

problems that are designed to solve models with many marketing work activities. In this 
algorithm, Metaheuristic Genetics is used to produce a schedule to optimize the division 
of employee work and staff skills calculated in the process. 
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