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ABSTRACT 

The academic information system in higher education is a system that has an important role in higher education 

operations. Interoperability between academic information system is needed to bridge the exchange of data and 

information in heterogeneous environments, where systems are developed using different programming languages, 

database management systems, operating systems, and network operating systems. This study proposes a model for 

reporting academic information using the RESTful web service as a data generator to present data that can be 

consumed for various applications that can be run on desktop applications, web applications, and mobile applications. 

Based on the test results, the results show that the methods in the RESTful web service can be consumed properly and 

show the expected performance. 
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1. INTRODUCTION 

Academic information system is an information 

system that has several system functions, including 

processing student data, lecturer data, student 

administration, attendance of lecturers and students, 

class schedules, value data, and several other important 

functions related to the learning process in higher 

education[1]. Information needs that can be accessed 

through various kinds of hardware and various kinds of 

applications are needed to increase the functionality of 

academic information systems. So far, the provision of 

academic data and information occurs in only one 

application platform and there are no data and 

information services that can be accessed widely and 

across platforms. Several attempts to improve the 

performance of academic information systems include 

implementing Enterprise Architecture Planning (EAP) 

[2] and adding features of decision support systems [3]. 

This study aims to provide a RESTful web service 

that can be used as a data generator to generate data in 

the form of JSON data, then the JSON data can be 

consumed and used as data / information by several 

applications such as web applications, desktop 

applications, and mobile applications. The JSON data 

format was chosen because it is compatible with several 

programming languages, database management systems, 

and even different operating systems. RESTful web 

service has provided a number of standard methods such 

as GET, POST, PUT, and DELETE which are 

equivalent to Create, Read, Update, and DELETE 

(CRUD) operations, so that they can be easily 

implemented in various application platforms. 

2. LITEARUTER REVIEW 

2.1. Service Oriented Architecture (SOA) 

SOA implementation using web services is an 

appropriate framework for integrating data and 

applications in an organization [4]. Integration is done 

by collecting data from a variety of different sources 

and is generally done in real-time. It should be noted in 

the integration process is the difference in the format 

and structure of the data owned by the data source. SOA 

allows the reuse of software components, provides 

independent protocols, and facilitates application 

integration. 

In the context of data and information exchange the 

integration process can be carried out with open 

standards [5]. This mechanism can be done with XML 

and SOAP or RESTful web service. SOA provides an 

interoperability mechanism for accessing services on 

different operating system platforms and programming 

languages, thus enabling cross-platform communication. 

At a higher level, SOA can be used to integrate business 
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process organizations [6]. Integration can also be carried 

out both intra and between health care service 

organizations [7]. SOA's role is to publicize business 

functions by being programmed and accessed as a 

service [8].  SOA framework is built using several 

principles including: 

 A business function is divided into several smaller 

functions and can be reused using the concept of 

modularization. 

 Communication between client and server is done 

loosely coupled. 

 The encapsulation concept is used to wrap business 

functions. 

So by using some of these principles, the framework 

is easily integrated into third party software and can be 

accessed in a distributed environment. The SOA 

framework involves 3 roles, namely service broker, 

service provider, and service requester [9]. Generally 

SOA architecture can be seen in Figure 1. 

Service Broker

Service Requester Service Provider
Bind/Invoke

Service and Service 
Description

Registry and Service 
Description

 

Figure 1 The SOA Framework 

2.2 Interoperability 

Interoperability is defined as the ability of two or 

more systems or components to exchange information 

and to use the information that has been exchanged [10]. 

The data format that is exchanged has an important role 

in interoperability. The data format commonly used is 

XML [11]. The lack of interoperability in computing is 

a major challenge both academically and industrially. 

Although there is already a standard data exchange 

format, it still requires an in-depth study because it is 

implemented in heterogeneous ecosystems [12]. There 

are 3 layers to implement interoperability, namely 

syntactic, semantic, and process, as can be seen in 

Figure 2. Syntactic interoperability refers to the data 

exchange format. Semantic interoperability refers to the 

mapping of data structures from various sources. Spread 

process interoperability refers to business processes and 

workflows between health care organizations [13]. 

Process Interoperability

Semantic Interoperability

Syntactic Interoperability

 
Figure 2 Architecture of Interoperability Layers 

2.3 Web Service 

A web service consists of a service and service 

description in the form of a software module provided 

by a service provider, and it is accessed through the 

internet network [14]. Web service is  accessed by 

running an existing method on a server through a client 

application, and are free from platform limitations to 

create interoperability between applications [15]. Web 

services can also be used to integrate applications from 

various sources into an application software. Moreover, 

web services can be run in a distributed environment 

[16]. With these characteristics, the SOA concept can be 

realized using Web Service technology. 

2.4 RESTful Web Service 

RESTful Web service is an architecture consisting of 

components, connectors, and data elements in a 

distributed environment. REST can be identified using 

URIs and some HTTP methods that can be easily used 

by programmers [17]. REST is an alternative to web 

service development in addition to use SOAP, to 

support machine-to-machine interoperability through 

the internet [18]. To access and execute URIs, the 

RESTful web service uses several main methods such as 

POST, GET, PUT, and DELETE [19]. The four HTTP 

methods are equivalent to CRUD operations on a 

database management system (DBMS) [20] [21]. CRUD 

operation is the ability to interact with databases such as 

adding, reading, correcting, and deleting data. As it is 

known that DBMS can act as Passive Database and 

Active Database [22]. RESTful web services can act as 

interfaces and APIs to be accessed from client 

applications [23]. The conceptual model of REST can 

be seen in Figure 3. 
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Figure 3 RESTful Conceptual Model 

The data format that is commonly used in RESTful 

web services is JSON as the data format that is 

transmitted [24]. This JSON data format is lighter than 

the XML data format, and is easy to read for both 

humans and software. JSON uses key-value pairs to 

describe data structures. Web applications in general 

can be used for increase automation, information 

processing, and improve interactions and collaboration 

among information systems [25] [26]. 

3. IMPLEMENTATION AND RESULTS 

The architecture was built using the CodeIgniter 

framework version 3.1.2 with the addition of 

CodeIgniter Rest Server. 

3.1 Testing Using POSTMAN Software 

POSTMAN software can be used to test the methods 

made. With a simple and easy-to-understand interface, 

POSTMAN can provide information on whether the 

RESTful web service created has succeeded in 

providing the system performance as expected. Figure 4 

Is a display of testing using POSTMAN software. 

 

Figure 4 Display Performance Testing System Using POSTMAN 

 

The data generated from calling the RESTful web 

service method will then be displayed in the data in the 

JSON format, and can then be used by various 

applications to exchange data and information across 

platforms. 

3.2 Performance of RESTful Web Service 

Performance testing was done by calculating the 

response time provided by the RESTful web service 

framework, to access various services provided via the 

HTTP method as shown in Table 1. Testing was done 

by sending and receiving a number of data payloads in 

JSON data format, and calculated how long the system 

provide a response to complete the service. 

Table 1 Performance Measurement Results of RESTful 

Web Services 

No. Method Pyload 

(Bytes) 

Time 

(Milliseconds) 

1. GET 663 53 

2. POST 569 98 

3. PUT 440 42 

4. DELETE 394 45 
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5. GET 325 55 

6. POST 1200 154 

7. PUT 950 175 

8. DELETE 395 52 

9. GET 3592 1278 

10. POST 1543 125 

11. PUT 1654 145 

12. DELETE 1367 122 

13. GET 913 67 

14. POST 764 66 

15. PUT 636 45 

16. DELETE 521 40 

17. GET 1780 76 

18. POST 816 56 

19. PUT 687 47 

20. DELETE 523 42 

21. GET 591 47 

22. POST 713 84 

23. PUT 585 50 

24. DELETE 425 48 

 

Figure 5 provides the RESTful web service 

performance information in graphical form. From 

Figure 5 it can be seen that the system performance can 

run stably, marked by a relatively fast response time 

even with a large payload size. This can be seen in 

service numbers 6, 9, 10, 11, 12, and 17. System 

performance is influenced by the capacity of data 

transmitted (payload), the size of the bandwidth, and 

hardware specifications used by the system. 

 

Figure 5 Processing Graph Services 

4. CONCLUSION 

In this research an attempt is made to provide data 

generator through the SOA approach using RESTful 

web service technology. These are some conclusions:  

 RESTful web service can be used to build cross-

platform applications in order to realize 

interoperability between applications that are built on 

different platforms. 

 The process of sending and accessing messages that 

can be done by sending requests via the HTTP 

method that consists of POST, PUT, GET, and 

DELETE. 

 The process of reporting system can be done by 

running several methods that have been provided by 

RESTful web service as an Application 

Programming Interface (API). 
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