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Abstract: According to the Circular Letter of Directorate General of Higher Education (DIKTI), all Higher Education in Indonesia are obliged to report 
their academic activity by using feeder application for two times in each semester. UIN Suska Riau has a technical executing unit called PTIPD. This unit 
aims to manage all the academic data. PTIPD develops a kind of academic information system namely IRaise. It is necessary to use tools for data 
integration, in this case IRaise and feeder, to ease the academic data reporting. A solution to this problem is developing application by using we service 
technology. The aim of this research is to actualizes a web service plan that is able to integrate data between academic information system of UIN Suska 
Riau and PDDIKTI feeder, by using SOA approach. The development method with Service Lifecycle. The development of web service-based application 
with 10 modules by 12 methods becomes the result of this research. This web service-based application will be implemented in UIN Suska Riau and be 
tested by using blackbox method and performance test. Also, the developed web service-based application produces a proper, effective, efficient 
integration service that complies with the need of academic data reporting. 
 
Index Terms: Iraise, Feeder, Integration, Web service, SOA. 

———————————————————— 
 

1 INTRODUCTION 
Data integration is a set of procedure, engineering and 
technology used to design and develop the operational 
process of data extracting, restructuring, altering and loading 
or analyzing data storage [1]. As the development of 
organization and the increase of business process in 
organization which require data and information from its 
units and or divisions, a data integration is necessary [2]. 
Recently, the method of academic data reporting by using 
PDDIKTI (Higher Education Database) feeder becomes 
college’s one of problems to deal with. It is because PDDIKTI 
only provides manual input for data input to feeder. When it 
comes to manual input, there will be several problems that 
may exist, such as too much data to input to feeder, human 
error during the process of reporting, the available data is 
unable to be verified and the limited time to input the data. In 
solving the problems occur during academic data reporting, 
PTIPD (Information Technology and Database Center) of UIN 
Suska Riau may apply SOA (Service-Oriented Architecture) 
approach as the best solution. SOA is an architecture of 
software development using service approach with loosely 
coupled, highly interoperable, reusable, and interoperability 
characteristics [3]. Its prominent characteristics allow SOA to 
be reliable in data integrating. One of the most used SOA is 
web service [4]. This application uses an open standard set 
that allows several applications to communicate and provide 
integrated service among them. The excellency of this web 
service then can be used to solve problems in data integrating 
[5] between academic information system and PDDIKTI 
feeder.  
 
 

2 RELATED WORK 
Service Oriented architecture (SOA) has gained popularity in 
recent years due to its enabling functionality or services to 
upgrade and extend existing software applications. SOA is an 
architectural approach to build and deploy software 
applications that is interoperable by design [6]. SOA provides 
a solution to shared and distributed services and it achieves 
high interoperability, flexibility, and standardization by 
utilizing the description, discovery, and invocation of services 
[7]. A SOA-based approach to data integration achieves 
interoperability. Works such as [8, 9, 10, 11, and 12] have 
stressed the importance of interoperability for the data 
integration process where database accessibility should be 
based on neutral mechanisms and should be independent of 
the underlying implementation. Web services are independent 
software components that use the Internet as a communication 
and deployment infrastructure. Using Web Services for 
systems integration is an approach that can also be used by 
academic institutions [13]. Aiming to the characteristic of 
heterogeneous database of multiple application system in 
universities, reference [14] proposed the universities data 
integration architecture of heterogeneous database based on 
Web Services. Web Services can change the traditional point-
to-point data integration thoroughly in the integrated 
approach. By using Web Services we will develop data 
services even more quick, easy and low cost. Web services are 
widely used on a lot of domains because of those advantages.  

 

3 PROPOSED METHOD 

This research applies SOA method in web service to data 
integration case by following Service Lifecycle stages [15]. 
There are three key processes in Service Lifecycle stages: 
Requirements and Analysis, Design and Development and 
IT Operations. 
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Fig. 1. Service Lifecycle Governance. 
 

The first stage, requirement and analysis, starts with mapping 
and describing of current business process (map high-level 
bussines processes). Furthermore, it is necessary to describe 
the problems to deal with (capture bussines services 
requirements). Moreover, establishing new system plan 
should be the solution of the problems. The final process in 
this stage is identifying the service candidates and dividing 
them according to the appropriate service layer (prioritize and 
add to solutions portfolio). The design and development 
stages begins with the planning of the method used in the 
application that is going to be used (design solution – identify 
reuse opportunity). In addition, UML modelling will be used 
to describe the application plan. After that, by creating 
database plan, either interface plan and menu structure used 
and the realization of application will be described. The last 
stage, IT Operations, will be about the implementation plan. 
This also includes the description of implementation 
limitation, environment of the implementation, and the result 
of the established application implementation (deploy 
bussines solution). The testing stage (maintain solution to 
business requirements) then is conducted by applying black 
box method and loading time testing. The description of this 
stage starts with the environment where the testing is to be 
conducted and the details of the testing which supported by 
descriptive information and table. Next, the conclusion of the 
research should be conveyed. This research aims to plan and 
develop any tool to solve the problems occur during the 
integration of academic data, from information system, to 
PDDDIKTI feeder, so that the process of academic data 
reporting will be quick, proper, and accurate. To establish the 
expected solution, the plan of the new system pattern process 
substitutes the manual data input system by using web service 
technology. The pattern of the new system is described in 
figure 2.  
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 2. Pattern of new system’s process. 

 
In the new system, there is a change in feeder input method, 
that is conducted by using a web service-based application as 
the substitution of manual input method. The planned web 
service then integrates the academic information system 
(IRaise) to feeder, without requiring database access so that it 
will guarantee the security of the data in the storage. This web 
service can also show the required feature to deliver the data, 
such as data filter and process button. From this system 
pattern, there are business functions and involved data 
obtained. The identification of service candidates becomes the 
main concept in SOA. The service must be autonomous and 
loosely-coupled, so that it can guarantee that the application 
provided is agile and reusable [16]. This process is conducted 
by identifying the main process in the system of academic data 
reporting, that is student service and college service. Based on 
those main processes, the service candidates used in the 
integration application plan of academic data is revealed. The 
candidates of business services are provided in Table 1.  

 
Table 1. The Candidates of Business Services 

 

Business Process Service Candidates 

Service Mahasiswa 
Service Data Mahasiswa 

Service Data MahasiswaPT 

Service Perkuliahan 

Service Data Kurikulum 

Service Data Mata Kuliah 

Service Data Mata Kuliah Kurikulum 

Service Data Kelas Perkuliahan 

Service Data Aktifitas Mengajar Dosen 

Service Data Aktifitas Kuliah Mahasiswa 

Service Data Nilai 

Service Data Mahasiswa Lulus 
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The identified candidates of the service will be combined and 
result in 12 services as described in Figure 3. The identified 
candidates of the service will be combined and result in 12 
services as described in Figure 3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

 
Fig. 3. Distribution of services based on their layers. 

 
Method that represents Web Service Definition Language 
(WDSL) used in web service system by using XML format [17], 
it will be called by the system in PHP programming language. 
There are 12 methods used in the web service-based 
application of academic data integration. The explanation of 
the methods will be described in figure 4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4. List of methods used in academic data integration. 

 
Unified Modeling Language (UML) is a standard “language” 
in the industry, which is used to determine, visualize, plan 
and document the artifact from software’s system, to model 
the system. Modeling the software that is going to be used by 
using Unified Modeling Language (UML) becomes the best 
way that must be done, to figure out the need of system and 
user [18]. According to the analysis of the need of the system, 
the use case diagram of web service-based application as 
shown in Figure 5 can be described. The sequence diagram 
describes the form of interaction between the element and 
data stream in the integration of academic information system 

and PDDIKTI feeder. The sequence diagram of data delivery 
is represented by the delivery of student data, as shown in 
Figure 6. The class diagram illustrates the structure of the 
system in terms of defining the classes that will be created to 
build the system. The class has attributes and methods. 
Attributes are the variables that belong to a class. Operations 
or methods are functions that are owned by a class. In this 
system there are some classes that have a connection with each 
other. The class structure of the academic data integration 
application in detail is presented in Figure 7. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. Use case diagram of web service. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 6. Sequence diagram of web service. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 7. Class diagram of web service. 
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4 ANALYSIS PERFOMANCE 
The result of the analysis and plan then will be used to 
develop the web service-based application. The interface of 
the application can be seen in Figure 8. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 8. Web service’s interface. 

 
Program testing is conducted to figure out the problems that 
may occur [19]. The testing is conducted by using blackbox 
method, to show that the functions works well. In other 
words, the input is accepted properly and the output 
produced is truly proper. Also, the integrating of external data 
can be conducted well. The result of the blackbox is explained 
in Table 2.  
 

Table 2. The Result of Loading Time Test 
 

  Modul 
Processing 
Time 

1. Mahasiswa 6 Mins 19 Secs 

2. MahasiswaPT 3 Mins 35 Secs 

3. Kurikulum 26 Secs 

4. Mata Kuliah 48 Secs 

5. Mata Kuliah Kurikulum 20 Secs 

6. Kelas Perkuliahan 21 Secs 

7. Aktifitas Mengajar Dosen 41 Secs 

8. 
Aktifitas Kuliah 
Mahasiswa 

4 Mins 42 Secs 

9. Nilai 8 Mins 

10. Update Mahasiswa Lulus 15 Secs 

 

5 CONCLUSION 
According to the description of the research result, we 
concludes that the development of web service application to 
integrate the data between Academic Information System of 
collage and PDDIKTI feeder using SOA approach is 
successfully completed, by following the reference obtained 
from the analysis and research plan. By the development of 
web service application for the data integration of academic 
information system of PTIPD, the academic officers in the 
University can work on the process of academic data input as 
well as data delivery to PDDIKTI easier. Thus, the process of 
reporting can be conducted faster, more proper, effective, 
efficient, and secure.   
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