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Abstract. Performance assessment is one of the important elements for 

company development. Good performance from employees certainly have a 

positive impact on the company’s growth. However, such rating system is still 

often underestimated for the continuity of the company's performance. This 

work aimed to create a system to calculate the Key Performance Indicator 

(KPI). KPI is a value or result that refers to whether an employee's performance 

is good or not within a certain timeframe. The calculation will be carried out by 

utilizing the criteria or rule-based that has been owned by the company, in this 

case, PT Bumi Perkasa. The concern is the difference of the final calculation 

results between the previous system and the records, which can be solved by 

implementing the Forward Chaining algorithm. This application aims to provide 

better information about the final value of KPI in each field in PT Bumi 

Perkasa, with the aim of minimizing data errors in the calculation process and 

results. 

Keywords: Forward Chaining, Key Performance Indicator, PT Bumi Perkasa, 

Performance Assessment, Rule Based. 

I. Background 

Performance or productivity assessment is a process of measurement carried out in an 

organization to achieve its stated objectives. According to [2], the definition of performance is 

the work of quality and quantity achieved by an employee in carrying out his duties in 

accordance with the responsibilities given to him. This is driven by the need for information to 

be an important matter, thus causing business competition to change from competition to the 

nature of technology to information competition. With the information generated for each 

activity carried out, the organization will obtain accurate, relevant, and timely data to be used 

in making a decision [13]. 

Based on the results of discussions and interviews with Mr. Rizky Muhammad, PT Bumi 

Perkasa is a manufacturing company engaged in the production of cooking oil made from 

palm oil. At present PT Bumi Perkasa has an obstacle to the KPI calculation system that is 

owned, namely the problem in the output of the final result. The constraints referred to here 

are the final results of calculating KPI in each division through the system there having 
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different results compared to the records available at the end of each month through manual 

calculations. Forward Chaining is a form of method used to find or provide a related 

conclusion based on data, information, or facts provided. The facts given to the system (in this 

case the number of absences, the number of delays, and the timeliness of collecting deadline 

tasks) will be used by the inference engine to find a conclusion by matching information with 

the existing rules [8]. The forward chaining method is used in order to reach a conclusion 

(solution), then the rules or premise to be used must be input first [8]. 

Previous research related to calculating KPI or performance appraisal was conducted by 

Angela Clara Bernadia Sihotang entitled "Measurement of Company Performance Using the 

Balanced Scorecard at PT. XYZ "explained that every small company and large company is 

always required to be able to plan, direct and supervise with the aim to drive the performance 

potential of the company if it wants to continue to exist and can continue to compete with 

other companies. However, in this study, Angela used the Balanced Scorecard method which 

divides benchmarks not only from activities in the company, but also from consumer 

responses about the company concerned. This method is not suitable for use in the case study 

of PT. Bumi Perkasa which acts as a manufacturing company, where performance in the 

company must be considered more than the consumer response. In the case study at PT. Bumi 

Perkasa, the advantage in using this forward chaining method is that this method can work 

well in terms of providing lots of information from a small or limited amount of data, in the 

case of PT. Bumi Perkasa is the end result of KPI calculations that have been done.  

To achieve the expected results, a system evaluation process will be carried out using the 

End-User Computing Satisfaction (EUCS) method. This EUCS method is a method for 

measuring the level of satisfaction of users of a system or application by comparing the 

expectations and reality of an information system. The definition of EUCS from an 

information system is the overall evaluation of users of information systems based on their 

experience in using the system [5]. Based on the description of the background, the final 

assignment report was titled "Key Performance Indicator Application Based on Forward 

Chaining Algorithm". 

 

 

II. Materials and Methods 

 
A. Forward Chaining Algorithm 

The inference strategy of the forward chaining algorithm starts with a set of knowledge 

facts, acquires new facts using rules where a premise is in accordance with the facts of 

knowledge, and continues the process until a set goal has been achieved [9].  Broadly 

speaking, the process while using forward chaining is as follows. 

1. The inference strategy begins with a known collection of facts. 

2. Obtain new facts using rules whose premises are in accordance with known facts. 

3. The process is continued until the goal is reached or until there are no more rules whose 

premise is in accordance with the facts. 

Forward chaining is a fact to get a conclusion from a fact itself [9]. This reasoning is 

based on existing facts (data driven), this method is the opposite of the backward chaining 

method, where this method is executed by gathering the facts to draw conclusions. In other 

words, the process starts from the facts (facts that exist) through the fact inference process 

(reasoning facts) to get to a goal (goal). This method can also be called using the IF - THEN 

rule where the premise (IF) goes to a conclusion (THEN). In the forward chaining method, the 

inference engine will match the facts in the knowledge base to the situation stated in the rules 



 

 

 

 

in the IF section. If the facts in the knowledge base are in accordance with the IF rules, then 

the rule is simulated and the next rule will be tested until it reaches conclusions or final results 

[10]. 

 

B. Key Performance Indicator 

The Key Performance Indicator (KPI) is a matrix form, both in financial and non-

financial terms used by companies to measure their performance [11]. Key Performance 

Indicators are usually used to assess the condition of a business and what actions are needed to 

address the condition. During this Key Performance Indicator is used to measure qualitative 

parameters that tend to be difficult to measure. For example leadership quality and customer 

satisfaction, but this does not include KPI. The difference in things including KPI or not lies in 

the contents of the matrix. The Key Performance Indicator matrix explains the performance 

performance to be achieved by a company and what steps must be taken to realize the strategic 

object of the company. A matrix will be said as a Key Performance Indicator when meeting 

the company's standard employee criteria as follows. 

1. Quality, prioritizing production results for customer satisfaction and all stakeholders by 

always providing quality products that can be proud of. 

2. Efficiency, the Company may not give unnatural burdens to consumers and stakeholders. 

Therefore all company unit businesses must always prioritize efficient ways. 

3. Innovation, always innovating to provide the best for consumers. 

4. Passion, always improve the quality of human resources owned and build cooperation to 

become a team that is superior, persistent, and not easily satisfied so that they always get 

better every day. 

5. Wisdom and Confidence, do the best as a lifestyle and strive to be the best by working 

smartly, confidently, and clearly in the direction that is intended. 

6. Responsibility, continuously improving work processes and methods to satisfy all 

relevant parties. 

 

C. The Rule Based at PT Bumi Perkasa 

 

1. Forward Chaining Implementation 

The knowledge base used is rule-based reasoning. The set of rules used in the forward 

chaining implementation process on the system are described in Table 1 below. 

 
Table 1 The Rule Based used 

No Rules 

1 IF the average score below 60 THEN failed the KPI assessment. 

2 IF the number of rules passed is below 50% THEN failed the KPI assessment. 

3 IF the mandatory rule value set below 60 THEN failed the KPI assessment. 

4 
IF the average value above 60 AND the number of rules passed is above 50% AND 

the mandatory rule value above 60 THEN passed the KPI assessment. 

 



 

 

 

 

As for a set of rules in the description of Table 1, a logical tree can be obtained that 

illustrates how the flow of the forward chaining algorithm is implemented. The form of the 

logical tree in question is illustrated in Figure 1 below. 
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Figure 1 Logical Tree from Forward Chaining that Implemented 

In Figure 1 above, the initial condition in question is when the user has finished inputting 

the KPI value, and the algorithm will begin the calculation process. Condition A is the first 

criterion of forward chaining, that is, the final value of the average must have a score above 

60. If condition A is not fulfilled, it will lead to condition X, that is the assessment fails and if 

fulfilled it will proceed to the next condition, condition B. Condition B is the second criterion 

of forward chaining that is implemented, that is, the number of rules that pass on criterion A 

must amount to more than 50% of the total number of existing rules. If this condition is not 

met, it will lead to the condition of Y, that is, the assessment failed and if condition B is 

fulfilled, it will proceed to condition C. The condition C here is the third criterion 

implemented in the forward chaining algorithm. This criterion is in the form of a provision 

whereby mandatory predetermined rules must pass, if it fails it will lead to Z condition, which 

is failing in KPI assessment. If conditions A, B, and C are all fulfilled and there are no 

failures, the final condition to be obtained is to pass the KPI assessment. 

There are KPI grade determinants and calculation methods performed by PT Bumi 

Perkasa as described by Mr. Rizky Muhammad through a process of discussion and interviews 

and data files provided. The rule table described below is a rule found in each departmen of 

PT Bumi Perkasa, which are Human Resources (HRD), Marketing, Information and 

Technology (IT), Finance, and Production. 

 

III.  RESULT AND DISCUSSION 
After completing the trial, the questionnaire was submitted in the form of a question 

based on the EUCS method to measure the level of satisfaction of Mr. Rizky Muhammad as 

the main user when using this system. According to [15], in answering questions the scale of 



 

 

 

 

measurement variables refers to the Likert Scale (Likert Scale) where each answer is given a 

score or weight which is between 1 to 5, with details as follows. 

 The SS (Strongly Agree) answer is given a score of 5. 

 Answer S (Agree) is given a score of 4. 

 Answer N (Neutral) is given a score of 3. 

 Answer TS (Disagree) is given a score of 2. 

 The STS (Strongly Disagree) answer is given a score of 1. 

According to [15], as for there is a percentage scale used in classifying the final results of 

the evaluation as follows. 

 The SS (Very Satisfied) category has a percentage of 81% to 100%. 

 Category P (Satisfied) has a percentage of 61% to 80%. 

 Category N (Neutral) has a percentage of 41% to 60%. 

 The TP category (Unsatisfied) has a percentage of 21% to 40%. 

 The STP (Very Dissatisfied) category has a percentage of 0% to 20%  

The following is a description of the list of questions used in the evaluation or evaluation 

of the system that has been built. 

 
Table 2 End User Computer Satisfaction 

No 
EUCS 

Dimensions 
Question 

Scores 

1 Content  

 This system provides information according to your needs. 

 This system provides complete information. 

 This system provides information that is easy to understand. 

5 

 

4 

4 

2 Accuracy  

 This system provides data accuracy that fits your needs. 

 The buttons and menus contained in the system run 

according to their functions. 

 KPI data displayed according to needs. 

5 

 

5 

 

5 

3 Format  

 The overall system design is interesting. 

 Design the appropriate user interface. 

 Button design is easy to understand and attractive. 

 Suitable color combination. 

4 

5 

5 

4 

4 Ease of Use  

 This system is easy to use. 

 It doesn't take long to learn how to use the system. 

 KPI data is processed quickly. 

4 

4 

5 

5 Timeliness 

 Information about the rules and the results of the KPI 

assessment needed can be obtained quickly. 

 This system displays the appropriate information. 

4 

 

4 

 Total Scores 67 

  Satisfaction = 67/75 X 100% 89.3% 

 

IV.    CONCLUSION 
From the implementation of the research it can be concluded that the forward chaining 

algorithm has been successfully implemented and the system has been completed. After being 



 

 

 

 

evaluated by Mr. Rizky Muhammad, it is known that the forward chaining algorithm can be 

used to determine the final result of the Key Performance Indicator calculation process.  

Based on the results of the evaluation that has been obtained, it is concluded that the 

implementation of the forward chaining algorithm in calculating KPI at PT. Bumi Perkasa has 

been successful and completed. The program has been used well according to information 

provided by Mr. Rizky Muhammad, with satisfaction rate 89.3% (very satisfied). 
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