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Abstract— PT Carrer Mandiri Sejahtera is a company which engaged in the field of Human Resources. As the 
developing Human Resources company requires a performance’s indicator to produce and measure good quality 
human resources. The key of success in organizations comes from the quality of employee performance in the 
company. Employee performance appraisal activity has an obstacle that is the assessment process that takes a long 
time. Therefore required Key employee performance index system by using Analytical Hierarchy Process calculation 
method (AHP). One of the objectives is to providing an effective and efficiently KPI system, with valid KPI data to 
assist the employee performance appraisal process in the evaluation of company. The assessment will be accurate 
for the stage process of measuring employee performance. Development of KPI system uses Java web programming 
language, the results obtained for the company is a system that helps the KPI processing according to the main 
needs and know the final assessment to determine the employees who are entitled to get rewards. 
 

Keywords— Key Performance Indicator, Employee performance, AHP, Java web. 
 

I. INTRODUCTION 
 

Key Performance Indicator (KPI) or Key Performance Indicator is a set of measurable key indicators and can be 
provide information on the extent to which the objectives strategic charged to an organization have been 
successfully achieved. The elements contained in the KPI consists of objectives strategic, key indicators that relevant 
to the target strategic, the targets that become the benchmark, and the time frame or period of validity of the KPI 
According to Soemohadiwidjojo (2015: 28). 
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While the Analytic Hierarchy Process (AHP) is a theory of measurement through pairwise comparisons and relies on 
the judgements of experts to derive priority scales. It is these scales that measure intangibles in relative terms. The 
comparisons are made using a scale of absolute judgements that represents, how many an element dominates 
another with respect to a given attribute (Saaty, 2008). The key performance indicators of PT Career Mandiri 
Sejahtera which is conducted every 6 months in the appraisal process are still not using the system or application, 
so the data management process is still inefficient and ineffective. Employee performance appraisal does not 
actually influence to the performance value process but will affect to benefits. However this assessment is more 
aimed at the evaluation of future company progress on the achievements of employees, and employees get rewards 
for they good performance. Based on the problems that have been described above, in order to deliver information 
about employee performance can be monitored accurately. By using the system it can perform better assessment 
management in accordance with the virtue of the function. System utilization and the acquisition of data searching 
Key Performance Indicator valid employees can be accountable. Assessment process using mathematical methods of 
Analytical Hierarchy Process of each employee can assess each other fellow employees who how to value 
performance for all employee in the company. 

 
II. PROBLEM STATEMENT 

Formulations 
Based on the background, problems formulations describe below 
1. How do companies get qualified in human resources or employees? 
2. How can companies see and performance? 
3. How can employee appraisals assess each other's divisions? 
4. How is the process of calculating employee performance appraisal to be accurate? 

Limitations of Research 
Based on the above problem formulation found some limitations of the problem among:  
1. To manage employee data, period data and assessment criterion data are only performed by HRD in this 

system 
2. KPI results can be viewed by HRD and Supervisor 
3. In the process of calculating this system using a mathematical method that is AHP 

Objectives of this research 
The objectives of this research are:  
1. To improve the effectiveness and efficiency in the employee performance appraisal process and provide valid 

information.  
2. Designing a system that can provide information or report the results of employee performance every 6 month 

period.  
3. Facilitate the process of valuation calculation because it has been processed using the system.  
4. Facilitate the assessment process that has been conceptualized with the system to be created 

 
III. METHODOLOGY 

 
Fig.1. Prototyping Methodology 
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A prototype model is a system development which does not require freezing the requirements. In this model, there 
is a first step to create a rough design or prototype, test it and rework as necessary until an acceptable prototype is 
finally achieved by which a complete product can be developed. Hence it is a trial and error process that takes place 
between the developer and the user. This type of system development method is employed when it is difficult to 
obtain the exact requirements from the customer. In this model, a prototype acts as a sample to test the process. By 
prototyping, the software designers and implementers can get a valuable feedback from users early in the project. It 
is an attractive idea for complicated and large systems. (Saxena and Upadhyay, 2016) 
Requirements Gathering 
In the determination of an employee's performance improvement is used Hierarchical Analysis Method with 
mathematical equations as the final settlement. Mathematical equations are used in AHP because the number of 
alternatives for employee appraisal can be more than 6 alternatives so efficiency is required in the calculation 
process. The weighting criteria, given the weighting based on the three aspects that have been determined by the 
HRD Manager that are: 

1. The weighting of competency aspect is given 65 
2. The weighting of work attitude aspect is given weighting 35 

In the aspect of competence and work attitude have sub criteria as A1, A2, A3, A4, A5 and B1, B2, B3, B4, B5. Where 
the assessment process refers to: Grade 5: Very Good, Grade 4: Good, Grade 3: Enough, Grade 2: Bad, Grade 1: Very 
Bad. 

 
 

 

 
Fig. 2. Mathematical Geometry Formula 

 

The result of weighted multiplication using matrix calculation is A = 06 and B = 03. Next started doing calculations 
from several experts here using the example of 3 experts who have mutually assessed seven employees The result of 
merging expert judgments against employees is as follows: 

 

 
 

 
 
 
 
 
 
 
 
 

 
 

Fig. 3. Employee’s KPI data 
 

Competency Result : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 4. Employee’s Competencies Results 
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Fig. 5. Employee’s Work Attitude 
Final Result based on rank : 

 
Fig. 5. Final Results based on Rank 
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IV. OBJECTIVES AND FUNCTIONS 
Use case Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6. Use Case Diagram System 
 
There are 3 user access, HRD employees and supervisors who manage employee data, input period, input criteria 
and the employee performs an assessment while the supervisor monitors the KPI results. 
Activity Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7. Activity Diagram Input in KPI terms 
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Activity Diagram entering the weight period KPI explain the implementation of HRD duties that include input 
periode, edit and delete data period, here is an activity diagram to enter the period weight of KPI 

 
Fig. 8. Activity Diagram Input KPI Appraisal 

 

Activity Diagram input KPI appraisal that explains the implementation of employee tasks that include input KPI. 
Here is the activity diagram to enter the KPI assessment. 
Class Diagram 

 
Fig. 9. Class Diagram System 
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V. PROTOTYPE, IMPLEMENTATION AND TEST 

Prototype and Implementation 
In the input period page, when the user selects the master period and chooses add-data menu, the system going to 
displays the form to be in input such as the appraisal period, the maximum appraiser score and the highest grade of 
the appraiser and the lowest grade of the appraiser. Page Input Criteria, when the user selects the master criteria 
and selects add data, the system displays the form that will be input such as the ID group criteria of assessment, the 
description of the id group and amount of the percentage of aspects to be assessed. Page Input Sub Criteria, when 
the user selects Sub Criteria master and chooses add data, the system displays the form that will be input such as 
group id of assessment criteria, sub-group ID of sub-criteria and description of sub criteria 
 

 
Fig. 10.Interface for input sub criteria 

 

 
Fig. 11.Interface KPI Appraisal Menu 

 

KPI Assessment page, when user selects appraisal input then click appraisal, the system displays the point of 
assessment to be input in data grid then click save data. KPI Calculation Process page, when user chooses appraisal 
input then click appraisal counting, add button and system display input calculation process according to specified 
period and click process. 
 
Testing 
The testing system phase is the stage to ensure all of application functions can be run well. Testing in addition to 
aims to determine whether the results are in accordance with the design that has been made previously also aims to 
provide the system of errors or bugs. 
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Analysis 
Based on the tests that have been done on the system, it can be concluded that:  

1. The testing process has been done to give the output as expected.  
2. Available buttons function as needed. 
3. The business process of the application runs in accordance with the design.  
4. The system can process KPI data result using AHP method.  
5. The system according to the needs of user interfaces employees 

Based on the conclusion of the analysis of test results, it can be conclude that the system created has been in 
accordance with the design and user needs, Because it has provide good results and information during the process. 
 

VI. CONCLUSIONS 
 

Key Performance Indicator System employee with analytical hierarchy process method is expected with this system 
employee performance of PT Career Mandiri Sejahtera can give motivation for employees to get good performance  
result and have positive impact for company's progress. Here are the conclusions of the employee based KPI web 
system that is:  

1. To obtain qualified human resources in the performance assessment process indicator by inputting the 
assessment based on criteria and sub criteria according to the value of the indicator on the appraisal menu.  

2.  In this system companies can view and evaluate employee performance results by way of calculation process 
on appraisal counting menu which will be published in pdf report form. 

3. In this system the employees' appraisal can be done among divisions by using the right of access as limiting 
the appraisal of employees per division. 

In this system AHP method, the mathematical method used in this system aims to find out the final result of the best 
employee rank worthy to get appreciation or reward at the company. 
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