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Abstract  

The development of information technology is driving the banking sector to shift from manual systems to digital systems to 

improve efficiency, accuracy, and consistency in credit management. This digital transformation has become a crucial need 

due to the increasing number of customers and the complexity of the credit assessment process that must be carried out by 

banking institutions. PT. Bank Sumut Binjai Branch still applies manual determination of customer credit status, which has the 

potential to cause process delays, assessment errors, and inconsistencies in decision-making. This condition can impact the 

quality of service and credit risk faced by the bank. This study aims to design a Rule-Based Credit Information System that is 

able to determine customer credit status automatically based on predetermined rules. This system is designed to be able to 

process customer data systematically according to applicable criteria. The method used is a Rule-Based System which includes 

the stages of knowledge acquisition, knowledge representation, application of inference engines, and system evaluation. Data 

collection was carried out through interviews with credit officers and relevant literature studies as a basis for compiling system 

rules. The system design is modeled using Unified Modeling Language (UML) which is represented through Use Case 

Diagrams to illustrate the interaction between users and the system. The designed system is expected to assist credit officers 

in determining customer status quickly, accurately, objectively, and consistently, as well as increase the effectiveness of the 

credit decision-making process at PT. Bank Sumut Binjai Branch. 
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1. Introduction  

The rapid development of information technology has brought about significant changes in the banking world. 

Previously manual business processes are now shifting to digital systems to improve efficiency, speed, and 

accuracy of service. One area most impacted by this development is credit management. Credit is a core banking 

service, widely used by the public for both consumer and productive purposes. Therefore, accurately determining 

credit status, such as current, under special attention, or non-performing, is crucial for maintaining the quality of 

a bank's portfolio and minimizing the risk of loss [1]. 

Studies conducted by several researchers indicate that many financial institutions still face challenges in managing 

credit data due to unintegrated manual systems. Research by Annisa (2020) confirms that manual credit assessment 

processes often result in analysis delays, human error , and low credit decision accuracy. Meanwhile, research by 

Putri (2021) highlights the importance of implementing web- based information systems to facilitate data 

verification and credit monitoring, enabling automated, real-time processing. 

Furthermore, other research by Libres et al. (2022) and Rahmadani (2023) shows that the development of rule-

based systems can be used to support the decision-making process, as these systems are able to assess customer 

status based on predetermined rules or criteria. With these systems, banks can detect non-performing loans early, 

improve data accuracy, and reduce reliance on manual analysis. Meanwhile, Nasution (2024) emphasizes that the 

integration of information technology and bank internal controls is a strategic step in maintaining asset quality and 

increasing transparency and accountability in credit management [2]. 

PT. Bank Sumut Binjai Branch as a regional financial institution has a strategic role in supporting the economic 

development of the community, particularly through the distribution of credit such as People's Business Credit 

(KUR) and Multi-Purpose Credit (KMG). Based on the results of observations, the process of assessing credit 
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smoothness at Bank Sumut is still carried out manually, so it takes a long time and risks causing inaccuracy in 

determining customer status. This condition can be overcome by the development of a Rule-Based Credit 

Information System that can assist officers in determining credit smoothness status automatically based on certain 

parameters, for example, late payments within a certain number of days [3]. 

With this rule-based information system, it is hoped that the credit analysis process at PT. Bank Sumut Binjai 

Branch will be faster, more accurate, and more consistent. Furthermore, this system can also assist management 

in monitoring, decision-making, and early prevention of potential bad debts. 

1.1 Theoretical Basis 

Contains a literature review used as a basis for developing a rule-based credit information system . These theories 

provide a conceptual understanding of information systems, credit processes, rule-based methods , system 

modeling using UML, and the application of databases and the PHP programming language, which are the main 

components in system design. 

1) Information Systems 

An information system is a combination of technology, data, procedures, and people that functions to manage and 

present information in an integrated manner. The implementation of information systems helps improve work 

efficiency and decision-making accuracy [4]. In this study, an information system was used to automate the 

customer credit status assessment process to make it faster, more accurate, and more consistent at PT. Bank Sumut, 

Binjai Branch. 

2) Customer Credit and Credit Status 

Credit is a financing facility provided by banks to customers based on a specific agreement and must be repaid 

within the agreed timeframe. According to Law Number 10 of 1998 concerning Banking, credit is a bank's primary 

activity in supporting the community's economy. Proper credit management helps banks mitigate risk and maintain 

financing quality. Customer credit status is classified as current, under special mention, and non-performing based 

on the level of payment fluency [5]. 

3) Rule - Based System 

A rule-based system is an artificial intelligence method that uses "IF-THEN" logic to generate decisions 

automatically based on predetermined rules [6]. According to previous research, this system is able to mimic 

human thinking in solving problems quickly and consistently. The advantage of a rule-based system lies in its 

ability to explain the basis of decisions taken and minimize human error [7]. In this study, the Rule-Based method 

was used to determine customer credit status based on late payment parameters at Bank Sumut, Binjai Branch. 

4) Unified Modeling Language (UML) 

The Unified Modeling Language (UML) is a modeling language used to visualize and design the structure and 

behavior of software systems. UML helps developers describe the relationships between processes and interactions 

between users and the system through various types of diagrams, such as Use Case Diagrams, Activity Diagrams, 

Class Diagrams , and Sequence Diagrams [8]. In this study, UML was used to model the customer credit status 

assessment process to make the system design more structured and easier to understand. 

5) Database and MySQL 

A database is a collection of interrelated data that is structured and managed for easy access and updating. 

According to previous research, a database management system functions to efficiently organize and maintain 

data. Structured Query Language (SQL) is used as the standard language for creating, displaying, and modifying 

data [9]. 
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One implementation is MySQL, a relational database management system developed by MySQL AB and now 

managed by Oracle Corporation . In this study, MySQL was used to store customer data, loans, and credit 

assessment rules [10]. 

6) PHP Programming Language 

PHP ( Hypertext Preprocessor ) is a web-based programming language used to build dynamic and interactive 

applications. PHP is a server-side programming language combined with HTML to create dynamic web displays 

and can connect to databases such as MySQL. PHP processes data, displays information according to user requests, 

and facilitates the development of web-based systems. In this study, PHP was used to implement rule-based logic 

to automatically determine customer credit status [11]. 

Based on the theoretical description above, it can be concluded that the implementation of a rule-based information 

system supported by UML, MySQL, and PHP can improve the speed, accuracy, and consistency of customer credit 

assessment processes. All of the theories used serve as the conceptual foundation for designing and implementing 

a credit information system at PT. Bank Sumut, Binjai Branch. 

2. Research Method 

Study This use method Rule-Based System in design System Information Credit Web -based at PT. Bank Sumut 

Binjai Branch. This method implemented for designing capable system determine credit status and conditions 

payment customers in a way automatic based on rules that have been established. Rules the used by all actor 

system, namely customers, officers credit (admin), and supervisor, according to with right respective access. 

Approach Rule-Based System is selected Because capable imitate the process of taking decision officer credit in 

a way logical , consistent , and objective in monitor credit and payment status installments customers [12]. 

2.1. Data Collection Technique 

Data used in study This obtained from two sources, namely: 

1) Primary data, in the form of results interviews and observations direct with officer part credit of PT. Bank 

Sumut Binjai Branch related to the management process credit, payment installments, as well as credit 

status determination customers. 

2) Secondary data, in the form of books, journals scientific, documents supporters and references from the 

internet related with system information credit and methods Rule-Based System. 

2.2. Approach Study 

Approach study focused on design system with apply method Rule-Based System for support the process of 

determining credit status and information payment customers. Rules arranged use IF–THEN logic and 

implemented in the system web -based that can accessed by customers, officers credit (admin), and supervisor. 

Stages method Rule -Based System used in study This is as following: 

1) Knowledge Acquisition 

Stage This aim for gather related knowledge and rules with management credit and payments installments 

customer. Knowledge obtained through interview with officer credit and observation running system. Information 

collected includes credit status customers ( active, pending, and paid ), payment data installments, as well as 

progress payments displayed on the system [13]. 

2) Knowledge Representation 

Knowledge that has been obtained represented in form rule IF–THEN logic so that it can processed by the system. 

Rules This become base system in displays credit status and information payment to all over actor system. One of 

the example rules applied is as following: 
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IF credit status = Active AND total payment < total credit 

THEN credit status = Active and progress payment displayed 

 

IF credit status = Active AND payment done in accordance timetable 

THEN description payment = Normal Payment 

 

IF credit status = Pending 

THEN credit waiting for further process 

 

IF total payment = total credit 

THEN credit status = Paid off 

Rule the used by the system For display credit status information to customers, as well as for credit monitoring by 

officers credit (admin) and supervisor. 

3) Inference Engine 

Machine inference match credit and payment data customers with IF–THEN rules stored in the knowledge base. 

If the condition rule fulfilled, system produce decision in the form of credit status, information payments and 

progress installments in a way automatic. 

4) Knowledge Based 

Knowledge base keep all over IF–THEN rules and supporting data used by the system. Knowledge base This saved 

in a MySQL database containing customer data, credit data, payment data installments, and credit status [14]. 

5) Working Memory 

Working memory temporarily store data in the form of credit status, total loan, total payment, and progress 

installments used system during the matching process rule ongoing. 

6) Rule Execution and Implementation System 

Based on rules are met, the system execute decisions and display them on the interface system. Customer can view 

credit status and information payment, officer credit (admin) can view and monitor credit status active customers, 

while supervisors can carry out overall monitoring credit through status and progress display payment [15]. 

With Thus, the stages Rule- Based System applied to research This expected capable produce system credit status 

assessment accurate, consistent and appropriate customer service with policy of PT. Bank Sumut Binjai Branch. 

3. Results and Discussions 

The results of the research are based on a logical sequence to form a story. The contents show facts/data. Can use 

Tables and Numbers but do not repeat the same data in pictures, tables, and text. To further clarify the description, 

can use subtitles. 

Discussion is the basic explanation, relationship, and generalization shown by the results. The description answers 

a research question. If there are any dubious results then show them objectively.  
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3.1. System Design 

The design of the Rule-Based Credit Information System at PT. Bank Sumut Binjai Branch is represented using a 

Use Case Diagram. The Use Case Diagram is utilized to illustrate the main functions of the system and to describe 

the interactions between users and the system in performing credit-related processes. Through this diagram, the 

overall functional flow of the system can be clearly understood, including the roles of each user and the services 

provided by the system. Although other UML diagrams are commonly used in system design, this research focuses 

only on the Use Case Diagram in order to emphasize the functional workflow and simplify the discussion of the 

proposed system. 

Based on the Use Case Diagram, the system involves three main actors: Credit Officers, Supervisors, and 

Customers. Credit Officers manage customer, credit, and installment data, monitor credit status, and generate 

reports. Supervisors monitor credit activities and review reports, while customers access information related to 

installment status and payment history. This diagram illustrates role-based system interactions that support 

effective credit management at PT. Bank Sumut Binjai Branch. 

 
Figure 1 Use Case Diagram describes interaction between Officer Credit, Supervisor, and Customer with System 

Information Credit. 

3.2. System Implementation 

Based on design the system that has been explained through UML diagrams, then done stage implementation 

system. Implementation This realized in form System Information Credit web- based that integrates rule evaluation 

credits and features that have been designed, so that system can used in a way directly by the user in accordance 

with their respective functions. 

1) Appearance Login Users 

Appearance login users used For access system by three type user, namely Admin (Officer Credit), Supervisor, 

and Customer. 
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Figure 2 Login Page Users display interface login used for authentication process users before enter to the main 

menu in accordance right their respective access. 

2) Admin Page View (Officer Credit) 

Appearance admin page is used by officers credit as center data management, namely customer data, credit and 

payments which become base implementation Rule-Based System in credit status determination customers. 

 
Figure 3 Payment Page Installments used as base implementation Rule-Based System. Payment data is entered 

on the page This processed by the system For determine credit status customers in a way automatic. 

3) Supervisor Page View 

Appearance supervisor page used For monitor and evaluate condition credit customers based on results processing 

system rule-based. Supervisor does not input data, but rather use page This as a control and retrieval medium 

decision managerial. 

 
Figure 4 Monitoring Page Credits used by the Supervisor for see condition credit customers based on the status 

generated by the system rule-based that is active, pending, and paid. 
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Figure 5 Pages Print Credit Report as output system rule-based that Supervisors use to needs evaluation and 

decision making decision. 

4) Customer Page View 

Appearance page customers used by customers For see information credit and installments based on results 

processing system. Customer No can change the data, but only see results decision defined system use approach 

Rule-Based System (results evaluation IF–THEN rule). 

 
Figure 6 Information Page Credit and Installment Status which is obtained customers as results evaluation 

system rule-based on payment data. 

 
Figure 7 Pages of Payment History Installments that works as supporting data in the process of determining 

credit status by the system rule-based. 

Based on results design and implementation, System Information Credit Rule- Based capable determine credit 

status customers in a way automatic and consistent through implementation IF–THEN rule. System This support 

credit monitoring, transparency information, as well as assist the retrieval process decision at PT. Bank Sumut 

Binjai Branch. 

4. Conclusion 

System Information Credit Based Rule-Based designed at PT. Bank Sumut Binjai Branch capable determine credit 

status customers in a way automatic, fast, and accurate through implementation IF–THEN rule. System This reduce 

dependence on manual processes as well minimize error in determining credit status, with support UML design 

that makes flow and structure system more clear. In addition, the system This make it easier officer credit in data 

monitoring, assisting supervisors in monitoring and evaluation credit, as well as give transparency information to 
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customers. With Thus, the implementation system This can increase efficiency management credit and support 

taking more decisions consistent at PT. Bank Sumut Binjai Branch. 
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