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PREFACE 

Praise the author's gratitude to God Almighty, namely Allah SWT, because with 

His grace and grace we can feel the joy and opportunity to learn. Sholawat and 

salam are always addressed to the Prophet Muhammad SAW, as His messenger 

who has shown us the straight and bright path as we feel today.  

We do not forget to thank all the lecturers who have guided us during the process 

of writing this thesis. With all humility, the author realises that in the process of 

working on this thesis there is always and cannot be separated from the role of those 

who have helped, directed and encouraged. On this occasion, the author would like 

to express his deepest gratitude to:   

1. Ustadz Prof. Dr. K.H. Hamid Fahmy Zarkasyi, M.A.Ed., M.Phil., as the 

Rector and all his staff, as well as all lecturers of Universitas Darussalam 

Gontor Ponorogo who have educated the author. 

2. Dr. Ustadz Haris Setyaningrum M.Sc, as the Dean of the Faculty of Science 

and Technology and the lecturers.  

3. Ustadz Dihin Muriyatmoko, M.T., as Head of the Informatics Engineering 

Study Program along with lecturers and staff, who encouraged and guided 

the author to conduct research for this thesis.  

4. Ustadz Faisal Reza Pradhana S.Kom., M.Kom., Ustadz Miftahuddin Fahmi, 

S.Kom., M.Kom., and Ustadz Aziz Musthafa S.Kom, M.T., as supervisors 

who have been willing to take the time to guide, support, and direct the 

author. 

5. A big thank you to both parents and extended family who always support, 

pray and encourage without stopping.  

6. Colleagues from the Bangkit programme who continue to support and contribute 

to this research as part of the team collaboration.  
7. My friends in Informatics Engineering at Darussalam Gontor University, who 

always provide support, togetherness, and enthusiasm during the lecture period 

until the preparation of this thesis. 

The author realises that this research still has some shortcomings. Therefore, we 

really hope for constructive criticism and suggestions to make this research more 

complete and useful, especially in the development of science in the field of 

information technology. Hopefully this research can bring benefits, not only for us 

as authors, but also for all parties in need. This research is the result of a team 

collaboration, consisting of myself and colleagues from the Bangkit programme. 

Therefore, I would like to emphasise that this report is a joint work involving the 

whole team, and does not represent only one individual. My deepest appreciation 

goes to all team members for their contributions and hard work. Finally, may Allah 

SWT continue to give His grace and guidance to all of us. Aamiin ya rabbal ‘alamin. 
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