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Abstract 

K-based Helpdesk system is a knowledge oriented web based system that provides support to technical service 
providers in order to improve delivery of their services. It is a multi-centric system which focuses not only on end-
users but the various levels of technical support services as well as the management through the utilization of 
knowledge which resides and grows within the system. Though providing user friendly system and capturing 
technical knowledge to improve efficiencies are the main objectives of this system, educating users with technical 
information through the knowledge utilization system are the spin-off target from this implementation. This is 
achieved by preventing the service providers from handling repetitive complaints which may have similarity in 
nature. Once a complaint has been resolved, the system captures the solution as an item in the knowledge database. 
The captured knowledge will then enable service requesters or users to get some ideas regarding their complaints 
from information or knowledge of other similar complaints besides providing relevant knowledge to the service 
provider such as the techniques used in solving problems and the performance among the technical support staffs. 
As for the management, this system helps in the decision making process in which the statistics features provide 
some knowledge on the number of equipment that frequently and consistently failed. This then leads to some 
understanding of the equipment that may create lost to the organization in terms of time and money. This system has 
been tested and implemented in IT Center (IT) and Engineering Division (BKJ) and is at the initial process of 
implementation in the Instrumentation and Automation Center (IAC) at Malaysian Nuclear Agency (Nuclear 
Malaysia). The system has helped in achieving a higher level of user satisfaction and a faster growth in technical 
knowledge repository that will serve as the institutional memory of Nuclear Malaysia and this will be useful and 
important in supporting the agency as a Technical Support Organization (TSO) in the proposed Nuclear Power 
Programme (NPP). 

Abstrak 

Sistem meja bantuan berasaskan pengetahuan ini berkemampuan untuk menyokong penyedia khidmat teknikal 
untuk memperbaiki mutu perkhidmtan mereka. Sistem ini adalah sistem multi-centrik yang tidak hanya difokuskan 
untuk pengguna sahaja tetapi pelbagai peringkat dari juruteknik sehinggalah pengurusan atasan melalui 
pengoptimaan penggunaan pengetahuan yang disimpan dan membesar dalam sistem ini. Walaupun menyediakan 
sistem yang mesra pelanggan dan menyimpan pengetahuan bagi mempertingkatkan kecekapan adalah objektif 
utama sistem ini, mendidik pengguna dalam memahirkan diri dalam penyelesaian masalah teknikal melalui 
pengoptimaan penggunaan pengetahuan merupakan sasaran secara senyap dalam perlaksanaan ini. Ini adalah 
kerana, dengan pengurangan penyelesaian masalah yang seiras serta berulang, penyedia-penyedia khidmat teknikal 
mampu memperbaiki mutu kecekapan mereka. Apabila sesuatu aduan itu dapat diselesaikan, sistem akan 
menyimpan penyelesaian tersebut sebagai pengetahuan didalam pangkalan data sistem. Pengetahuan itu pula akan 
digunakan dan dioptimakan penggunaannya oleh sesiapa yang mempunyai aduan yang seiras yang berkeinginan 
untuk menyelesaikan aduan mereka sendiri. Sistem ini turut menyediakan pengetahuan yang bersesuaian dengan 
penyedia khidmat seperti teknik yang digunakan untuk menyelesaikan sesuatu masalah dan mutu kemajuan 
perkhidmatan dikalangan juruteknik dan pegawai teknikal. Di peringkat pengurusan atasan, sistem ini 
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berkemampuan untuk menyokong dalam membuat keputusan melalui ciri-ciri statistik yang mampu menyediakan 
maklumat prestasi sesuatu produk seperti data produk yang konsisten dan kerap menghadapi masalah, yang boleh 
merugikan organisasi. Sistem ini telah diuji dan dilaksanakan di Pusat IT dan Bahagian Kejuruteraan serta dalam 
proses awal perlaksanaan di Pusat Instrumentasi dan Automasi di Agensi Nuklear Malaysia (Nuklear Malaysia). 
Sistem ini telah mencapai tahap kepuasan pengguna yang tinggi selain telah mengumpul pengetahuan teknikal yang 
banyak dan semakin membesar. Arkitektur dan pengetahuan yang tersimpan dalam sistem ini dilihat mempunyai 
potensi yang sangat berguna dan penting dalam menyokong Agensi Nuklear Malaysia sebagai sebuah Organisasi 
Sokongan Teknikal (TSO). 

___________________________________________________________________________________________ 

Katakunci/keyword : Technical knowledge, Helpdesk system, Multi-centric helpdesk, Knowledge utilization, User 
satisfaction, Efficiencies. 

 

1.0 Background 

As a national nuclear research and technical support organization(TSO) for nuclear power program (NPP), it is a 
need to have excellent Information technology (IT) supports as well as technical knowledge to sustain nuclear 
research,  development and operation.  Due to these reasons, a knowledge based helpdesk (K-helpdesk) system is 
developed to improve the management of technical supports through helpdesk which at the same time capable of 
capturing and utilizing technical knowledge as much as possible that arises within the system to provide better 
technical support to Malaysian Nuclear Agency.  

This system has been tested in January 2010 and its full operation is on April 2010 at Information Technology 
Center (ITC). With its generic features, the system has been extended and installed for Engineering Division (BKJ) 
and Instrumentation and Automation Center (IAC). Although each of them has different nature of doing things, this 
system has successfully resolved the important part of their operations which is to improve the service performance 
as well as capture as much knowledge as possible so that they can ensure the continuity and contingency of their 
operations. 

2.0 Introduction 

K-based Helpdesk system is a knowledge oriented web based system that provides support to technical service 
providers in order to improve delivery of their services. It is a multi-centric system which focuses not only on end-
users but the various levels of technical support services as well as the management through the utilization of 
knowledge which resides and grows within the system.  

Though providing user friendly system and capturing technical knowledge to improve efficiencies are the main 
objectives of this system, educating users with technical information through the knowledge utilization system are 
the spin-off target from this implementation. This is achieved by preventing the service providers from handling 
repetitive complaints which may have similarity in nature. Once a complaint has been resolved, the system captures 
the solution as an item in the knowledge database.  

The captured knowledge will then enable service requesters or users to get some ideas regarding their complaints 
from information or knowledge of other similar complaints besides providing relevant knowledge to the service 
provider such as the techniques used in solving problems and the performance among the technical support staffs.  

As for the management, this system helps in the decision making process in which the statistics features provide 
some knowledge on the number of equipment that frequently and consistently failed. This then leads to some 
understanding of the equipment that may create lost to the organization in terms of time and money.  
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3.0 Helpdesk System 

Helpdesk is information and assistance resource that troubleshoots problems related with computers or similar 
products [1]. While, Helpdesk system is information system that facilitate helpdesk processes in managing users’ 
complaint. This system is also sometimes referred as ticketing system [10][11] which the system will log user 
complaint by issuing ticket. In general, the ticket becomes the proof that the complaint has been committed which 
the status of the ticket is “open”. Status of the complaint will be updated by the helpdesk officer or technical group 
in the system once the some commitment has been executed, so that users can know the progress of their complaint. 

 

Figure 3.1: Helpdesk Interaction Process 

From Figure 3.1, we can see the helpdesk internal process, if a complaint can be resolved at helpdesk officer level, it 
may strictly change the status of the complaint into “closed“. However if the complaint cannot be resolved at that 
stage, it may proceed to technician or officer or experts level which depends on the severity of the solution for a 
particular complaint. Once the complaints resolved, its status will be updated to “closed” by those who had attended 
it. 

4.0 Methodology 

K-based Helpdesk system has been developed using software engineering approach. As limited resources were 
concerned, such as manpower and ICT infrastructure, combination two types of rapid application development [7], 
see Figure 4.1 which are iterative [8], see Figure 4.2 and prototyping approach [9] have been used during the 
development of this system. This helpdesk system has evolved from previous helpdesk systems which had been 
turned off because of malfunction due to major technology updates such as changing of browser, operating system 
(OS) and database technology. Embracing the rapid software development approach, this system has reused and 
improved some source code from other several existing systems in the agency. 

  
Figure 4.1: Rapid Application Development Model Figure 4.2 : Iterative Development Model 

This system is developed using web programming with combination of two different technologies 1) Open source 
and 2) Microsoft technologies. This combination can be seen through its source code specifically in server-side and 
client-side scripting. Strategically, both ASP [2] [3] and PHP [4] codes have been used in this system to speed up the 



4 
 

development process tah would save time, cost and manpower. As web based system, an IIS [5] as a web server [6] 
with capability to translate PHP codes has been configured to support the system environment. It is also important to 
adapt the software development trends in which scalability, security and reliability are the major elements in the 
system.  

As a web based system, Mozilla Firefox version 3.6.18 as in Figure 4.3 is used as well tested and best viewed 
browser for this system. This browser is chosen due to free license and has been most likely a standard browser used 
for testing Nuclear Malaysia web based system. Instead, this browser has recorded the growing number of its usage 
among Nuclear Malaysia’s staff. 

 

Figure 4.3: Browser to be Used for Best Accessing Helpdesk System 

Minimum hardware requirement of the client and servers as in Figure 4.4 and 4.5 are set to ensure the performance 
of the system at server level. 

  
Figure 4.4: 

Minimum Hardware Requirement of 
the Client 

Figure 4.5: Minimum Hardware Requirement of the Servers 
 

  
5.0 Implementation 

This system has been implemented in Malaysian Nuclear Agency in January 2010 and its full deployment in April 
2010. Implementation of this system at server level considering several configurations and connection to several 
servers using components and server-side scripting as illustrated in Figure 5.1 below: 
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Figure 5.1: K-based Helpdesk System Environment Figure 5.2: Role of the Helpdesk System 

The configurations are made to meet the several technical objectives of the system in which it can authenticate user 
logon with active directory, store data in a centralized database as well as  communicate using email for user and 
administrator notification. These configurations are important to ensure the friendliness of the system to users and 
for its performance.  

In this implementation, we can see that this system has replaced normal conventional way in handling helpdesk 
activities in Nuclear Malaysia. The role of the system can be seen in Figure 5.2that shows how the system replaces 
the telephone and email within the communication between users and helpdesk officer as well as among technical 
group.  

 

Figure 5.3: K-Based Helpdesk Framework 

 

 

Figure 5.3 shows the overall framework of the system which consists of four main components. They are LDAP, 
Helpdesk, Messaging and Knowledge-based components.  
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Detail explanation of the components are in Table 5.1 below: 

Table 5.1: K-Based Helpdesk Components 

No. Component Description 
1 LDAP  Lightweight Directory Access Protocol (LDAP) [12] [13] is used to centralized user 

authentication so that management of the user accounts and profile can be done at single 
point of reference. Only extended profile is kept in K-based helpdesk system. This is to 
ensure users only know single user name and password to enter the system which the same 
that is being used for existing email system. 

2 Helpdesk Helpdesk component is the core component which manages the helpdesk activities. It 
includes several modules namely user, technician, helpdesk, management and 
administrator modules. Every module has different role and levels of access in the system. 

3 Messaging  Messaging components is the email system that used by the helpdesk component to send 
email for status notification.   

4 Knowledge-based Knowledge-based component is the important component where the knowledge is stored 

 

6.0 Result 

As a result, system called technical helpdesk system has been successfully developed and implemented. The 
interface of login screen as in Figure 6.1 below: 

 

Figure 6.1: Login Screen for Technical Helpdesk System 

Table 6.1 and 6.2 show the usage and the technical group involvement in IT and BKJ Helpdesk services as of 19 
July 2011. 

Table 6.1: IT Helpdesk Usage Table 6.2: BKJ Helpdesk Usage 

  
 

Figure 6.2 shows the number of cases progresses in IT Helpdesk System which has been acquired as of 19 July 
2011. The chart is automatically generated by the system as one of the knowledge utilization elements to support 
high level decision making. 
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Figure 6.2: Status of IT Helpdesk Complaints 

More reports in the form of charts and well presented detailed information to support decision making has been 
made automatically by the system which related to performance and knowledge of the technical group as well as the 
IT and BKJ services and devices. 

7.0 Discussion 

Several significant views of the system such as user friendly system, technical knowledge capture and knowledge 
utilization are further discussed to achieve the objective of this system. 

User Friendly System 

In this perspective, user friendly of this system is focusing on the three main elements which related to reliability, 
security and scalability. In other way, this system would not be considered as user-friendly if user cannot rely on it, 
less secure and cannot be extended to other service domains. Instead, friendliness in this scope would also define as 
the easiness of the interaction between system and end users. 

Those features can be found in this system where k-based helpdesk system is realizable in which, user can depends 
on it with almost zero downtime due to the design of its secured server environment as well as the simplicity and 
security in programming codes. As the term of k-based system implies, it should not tolerate with such unreliable 
performance such as frequent and long downtime.  

This system has been equipped with such important security element through username and password authentication 
mechanism at domain Microsoft active directory via LDAP. This authentication mechanism is perceived to be 
significant to end users in order to support single sign-on and secure access to the system codes and data. By using 
this technique, it simplifies the management of the user account; and it protects the application codes from being 
penetrated by uninvited guests. 

In addition, K-based helpdesk system is designed to be generic helpdesk system which supports the extension of its 
usage to other service domains. In this regards, it has been firstly deployed at ITC (IT Helpdesk System) and then 
further extended to Engineering Division (BKJ Helpdesk System) and soon in IAC (PI Helpdesk System). 
Installation and deployment at Engineering Division (BKJ) only took around three (3) to four (4) days after several 
discussions have been made with minimum customization. 

As far as good interaction is concerned, feature like email notification has been embedded in system processes to 
improve communication between system and users and improve data integrity. Instead of that, system interface has 
been designed which critically consider user familiarization. Therefore, in the very initial stage of system evaluation, 
no training has been conducted to formally educate end users to use the system, but surprisingly, many users can 
learn by themselves. For IT helpdesk services, Table 6.1 has shown that 590 users which are approximately more 
than 50% from total Nuclear Malaysia population had used the system without training. This somehow proved that 
the system provide friendly and understandable interfaces and processes to end users.  
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Technical Knowledge Capture 

Figure 6.2: Status of IT Helpdesk Complaints, has shown the size of complaints that has been resolved (TS). It is 
also can be referred as the size of knowledge been captured by the system. As of July 2011, 728 complaints which 
covers various knowledge sections in IT Center have been captured. This is such a huge number knowledge that IT 
Center should be proud of, where it has been retained in the system and ready to be utilized at anytime.  

Learning from previous system acceptance experience, ‘less IT savvy’ users normally do not want to use the system 
because they use to report their complaints using conventional way via phone and verbal communication. This 
would invite knowledge loss and should be resolved in this system. One feature called “On Behalf Of” (OBO) has 
been introduced to resolve this problem. This feature allows technical group to input such complaints from ‘less IT 
savvy’ so that every complaints and knowledge can retain to the system. This feature initiative also has contributed 
to the huge size of knowledge captured. 

The most significant technical knowledge capture happens within the internal communication among technical 
group which consist of technicians, officers and experts. That communication is captured in the technical report 
which exist in the electronic complaint forms. This communication also refers the update of technical reports among 
the technical group on how complaint or problem is being resolved. The knowledge capture activities in k-based 
helpdesk knowledge cycle are represented by orange arrow as in Figure 7.1  

 

Figure 7.1: Knowledge Capture Activities in K-Based Helpdesk Knowledge Cycle 

Knowledge Utilization 

Knowledge utilization in this system can be seen in two ways 1) Knowledge Search and 2) Self-generated Technical 
Reports.  Figure 7.2 shows the knowledge search and Figure 7.3 shows a self-generated chart extracted from 
technical details. Both are the example where the knowledge is made available for utilization.  

In knowledge search, all types of users can search previous complaints or problems which have been successfully 
resolved. By doing this, it helps end users to overcome their problems by themselves which is faster than just 
waiting for technician’s assistance. At the same time, technical group will be more effective and efficient by only 
focus their workload to discover solution only for new problems. In addition, knowledge among technical group can 
be easily retrieved and shared without face to face meeting. Face to face meeting among technical group may need 
more commitment in terms of time and efforts from one another which less efficient and effective.  

Self-generated technical report is one of the features that extract knowledge into the form that can facilitate decision 
making at higher level management. As we can see in Figure 7.3, knowledge is utilized and presented in the chart 
that extracted from detail information captured in every helpdesk data transaction. Without capturing all these 
knowledge, not a single graph could be made as precise and faster as this system can do. This sort of system is very 
much facilitating knowledge utilization that eventually nurtures the end users with technical knowledge related to 
their personal competencies. 
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Figure 7.2 shows the knowledge search Figure 7.3 shows a self-generated chart 

 

8.0 Conclusion 

In conclusion, this system has achieved its objectives by offering user friendly system, successfully capturing 
technical knowledge and providing mechanism in nurturing users through knowledge utilization activities. This 
system has transformed the existing technical group work culture to be more effective and efficient through multi-
centric approach using knowledge-based system. Instead of that, it has benefited organization by saving cost, time 
and manpower. At the same time, it offers high technical knowledge preservation, improved user satisfaction, 
efficient, effective and productive which these are significantly important elements to a national technical support 
organization for Nuclear Power Program. 

9.0 Future works 

Several future works have been planned to further improve existing system as listed below:   

1. Extending the model to other service domain like management services and nuclear related services 
2. Improve fast-acknowledgement on the delegation of task of the technician 
3. Improve reporting mechanism to include previous year record search 
4. Improve merit-point for technician and reward (technician of the year) mechanism 
5. Investigate detail satisfaction response among users to improve system features 
6. Include more type of media to capture technical reports among technical group which need to discover the 

usage of speech as well as audio-visual technology 
7. Improve Knowledge search capabilities in terms of accurate and faster searching.  
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