
BAB V

KESIMPULAN DAN SARAN

A. Kesimpulan

Kesimpulan yang dapat diambil dari penelitian ini adalah sebagai berikut:

1. Telah dikembangkan aplikasi real-time business intelligence berbasis web

untuk subjek kegiatan akademik pada universitas dengan studi kasus pada

Universitas Atma Jaya Yogyakarta melalui proses ETL yang terintegrasi

dengan CDC, proses pembangunan data warehouse, dan pembuatan laporan.

2. Konsep real-time diwujudkan dengan mengintegrasikan CDC dengan tool

ETL menggunakan model CDC Pull yang secara periodik meminta

perubahan data, yaitu setiap menit setiap harinya.

3. SSIS package memproses perubahan data saja dengan menerima sekumpulan

record yang merepresentasikan perubahan yang ditangkap sejak siklus

permintaan terakhir, sehingga membutuhkan waktu yang singkat

dibandingkan me-load semua data.

4. Untuk mengeksekusi 11 perubahan data mulai dari proses insert ke tabel

sumber hingga bisa ditampilkan di browser laporan memerlukan waktu 1

menit, sehingga dengan semakin tingginya frekuensi periode semakin

mendekati real-time.

B. Saran

Saran yang dapat diberikan untuk peneliti yang ingin melanjutkan maupun

mengembangkan penelitian sejenis adalah:

1. Ketersediaan data-data sumber yang baik akan sangat menunjang kualitas

informasi dan report yang dihasilkan. Oleh sebab itu sebaiknya diminimalisasi

adanya data kosong pada data sumber dan kesalahan pada pengisian data

sumber sehingga informasi yang dihasilkan lebih akurat.

2. Pembangunan data warehouse dapat dikembangkan lebih lanjut untuk

kebutuhan pada subjek lain atau unit lain di lingkungan kerja Universitas
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Atma Jaya Yogyakarta sehingga menambah ketersediaan informasi yang

dibutuhkan.

3. Penelitian selanjutnya dapat melanjutkan proses ETL menggunakan CDC

pada semua tabel. Selain itu, penelitian selanjutnya dapat mengembangkan

model CDC Push dengan mekanisme pengiriman yang mengirimkan

perubahan data ke tool ETL segera setelah perubahan terjadi.
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�D�a�f�t�a�r� �G�a�m�b�a�r
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�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �6�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�1 �P�e�n�d�a�h�u�l�u�a�n

�1�.�1 �T�u�j�u�a�n

�D�o�k�u�m�e�n� �S�p�e�s�i�f�i�k�a�s�i� �K�e�b�u�t�u�h�a�n� �P�e�r�a�n�g�k�a�t� �L�u�n�a�k

�(�S�K�P�L�)� �i�n�i� �m�e�r�u�p�a�k�a�n� �d�o�k�u�m�e�n� �s�p�e�s�i�f�i�k�a�s�i� �k�e�b�u�t�u�h�a�n

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �B�I�A� �(�B�u�s�i�n�e�s�s� �I�n�t�e�l�l�i�g�e�n�c�e� �A�c�a�d�e�m�i�c�)

�u�n�t�u�k� �m�e�n�d�e�f�i�n�i�s�i�k�a�n� �k�e�b�u�t�u�h�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �y�a�n�g

�m�e�l�i�p�u�t�i �f�u�n�g�s�i�o�n�a�l�i�t�a�s� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k�,�a�n�t�a�r�m�u�k�a

�e�k�s�t�e�r�n�a�l� �(�a�n�t�a�r�m�u�k�a� �a�n�t�a�r�a� �s�i�s�t�e�m� �d�e�n�g�a�n� �s�i�s�t�e�m� �l�a�i�n

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �d�a�n� �p�e�r�a�n�g�k�a�t� �k�e�r�a�s�,� �d�a�n� �p�e�n�g�g�u�n�a�)

�p�e�r�f�o�m�a�n�s�i� �(�k�e�m�a�m�p�u�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �d�a�r�i� �s�e�g�i

�k�e�c�e�p�a�t�a�n�,� �t�e�m�p�a�t� �p�e�n�y�i�m�p�a�n�a�n� �y�a�n�g� �d�i�b�u�t�u�h�k�a�n�,� �s�e�r�t�a

�k�e�a�k�u�r�a�t�a�n�)�,� �d�a�n� �a�t�r�i�b�u�t� �(�f�e�a�t�u�r�e�-�f�e�a�t�u�r�e�t�a�m�b�a�h�a�n� �y�a�n�g

�d�i�m�i�l�i�k�i� �s�i�s�t�e�m�)�,� �s�e�r�t�a� �m�e�n�d�e�f�i�n�i�s�i�k�a�n� �f�u�n�g�s�i� �p�e�r�a�n�g�k�a�t

�l�u�n�a�k�.� �S�K�P�L�-�B�I�A� �i�n�i� �j�u�g�a� �m�e�n�d�e�f�i�n�i�s�i�k�a�n� �b�a�t�a�s�a�n

�p�e�r�a�n�c�a�n�g�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k�.

�1�.�2 �L�i�n�g�k�u�p� �M�a�s�a�l�a�h

�P�e�r�a�n�g�k�a�t� �L�u�n�a�k� �B�I�A� �d�i�k�e�m�b�a�n�g�k�a�n� �d�e�n�g�a�n� �t�u�j�u�a�n

�u�n�t�u�k� �:

�1�. �M�e�n�a�n�g�a�n�i� �p�e�n�g�a�m�b�i�l�a�n� �d�a�t�a� �a�k�a�d�e�m�i�k� �d�a�r�i

�b�e�r�b�a�g�a�i �s�u�m�b�e�r� �d�a�t�a�f�a�k�u�l�t�a�s� �d�a�n� �u�n�i�t�-�u�n�i�t

�a�k�a�d�e�m�i�k

�2�. �M�e�n�a�n�g�a�n�i� �p�r�o�s�e�s �e�x�t�r�a�c�t�i�o�n�, �t�r�a�n�s�f�o�r�m�a�t�i�o�n�,

�l�o�a�d�i�n�g�(�E�T�L�)

�3�. �M�e�n�a�n�g�a�n�i�p�e�m�b�u�a�t�a�n�c�u�b�e

�4�. �M�e�n�a�n�g�a�n�i� �p�e�m�b�u�a�t�a�n� �l�a�p�o�r�a�n� �s�e�s�u�a�i� �d�e�n�g�a�n

�k�e�b�u�t�u�h�a�n� �u�n�i�t�-�u�n�i�t� �a�k�a�d�e�m�i�k

�1�.�3 �D�e�f�i�n�i�s�i�,� �A�k�r�o�n�i�m� �d�a�n� �S�i�n�g�k�a�t�a�n

�D�a�f�t�a�r� �d�e�f�i�n�i�s�i� �a�k�r�o�n�i�m� �d�a�n� �s�i�n�g�k�a�t�a�n� �:
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�K�e�y�w�o�r�d�/�P�h�r�a�s�e �D�e�f�i�n�i�s�i
�S�K�P�L �M�e�r�u�p�a�k�a�n� �s�p�e�s�i�f�i�k�a�s�i� �k�e�b�u�t�u�h�a�n� �d�a�r�i

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �y�a�n�g� � �a�k�a�n� �d�i�k�e�m�b�a�n�g�k�a�n�.
�S�K�P�L�-�B�I�A�-�X�X�X �K�o�d�e� �y�a�n�g� �m�e�r�e�p�r�e�s�e�n�t�a�s�i�k�a�n� �k�e�b�u�t�u�h�a�n� �p�a�d�a

�B�I�A� �(�B�u�s�i�n�e�s�s� �I�n�t�e�l�l�i�g�e�n�c�e� �A�c�a�d�e�m�i�c�)
�d�i�m�a�n�a� �X�X�X� �m�e�r�u�p�a�k�a�n� �n�o�m�o�r� �f�u�n�g�s�i� �p�r�o�d�u�k�.

�B�I�A �P�e�r�a�n�g�k�a�t� �l�u�n�a�k�b�u�s�i�n�e�s�s� �i�n�t�e�l�l�i�g�e�n�c�e
�d�e�n�g�a�n� �s�u�b�j�e�k� �a�k�a�d�e�m�i�k�.

�B�I �S�e�b�u�a�h�i�s�t�i�l�a�h� �u�m�u�m� �y�a�n�g�m�e�l�i�p�u�t�i �a�l�a�t�,
�a�r�s�i�t�e�k�t�u�r�, �b�a�s�i�s� �d�a�t�a�, �d�a�t�a� �w�a�r�e�h�o�u�s�e�,
�m�a�n�a�j�e�m�e�n� �k�i�n�e�r�j�a�, �m�e�t�o�d�o�l�o�g�i�, �d�a�n
�s�e�b�a�g�a�i�n�y�a�, �y�a�n�g� �s�e�m�u�a�n�y�a�t�e�r�i�n�t�e�g�r�a�s�i�k�e
�d�a�l�a�m�p�a�k�e�t�p�e�r�a�n�g�k�a�t� �l�u�n�a�k�t�e�r�p�a�d�u�.

�E�T�L �M�e�n�g�g�a�m�b�a�r�k�a�n� �l�a�y�e�r� �p�r�o�s�e�s� �d�a�t�a� �d�a�l�a�m
�s�o�l�u�s�i� �i�n�t�e�g�r�a�s�i� �d�a�t�a� �a�t�a�u� �d�a�t�a� �w�a�r�e�h�o�u�s�e�.
�E�T�L� �i�n�i� �b�e�r�f�u�n�g�s�i� �s�e�b�a�g�a�i� �p�r�o�s�e�s
�p�e�n�g�u�m�p�u�l�a�n� �d�a�t�a� �d�a�r�i� �b�e�r�b�a�g�a�i� �s�u�m�b�e�r
�(�E�x�t�r�a�c�t�)�,� �m�e�m�b�e�r�s�i�h�k�a�n�n�y�a� �(�T�r�a�n�s�f�o�r�m�)�,
�u�n�t�u�k� �k�e�m�u�d�i�a�n� �m�e�n�y�i�m�p�a�n�n�y�a� �k�e� �d�a�l�a�m
�s�i�s�t�e�m� �y�a�n�g� �l�a�i�n� �(�L�o�a�d�)�.

�c�u�b�e �O�b�j�e�k� �O�L�A�P� �y�a�n�g� �t�e�r�s�u�s�u�n� �d�a�r�i�m�e�a�s�u�r�e�,
�d�i�m�e�n�s�i� �d�a�n�a�t�t�r�i�b�u�t�e�,� �m�e�m�i�l�i�k�i� �s�i�s�i�-�s�i�s�i
�y�a�n�g� �m�e�n�g�g�a�m�b�a�r�k�a�n� �d�i�m�e�n�s�i�-�d�i�m�e�n�s�i� �y�a�n�g
�t�e�r�l�i�b�a�t� �d�i� �d�a�l�a�m�n�y�a�.

�D�a�t�a� �w�a�r�e�h�o�u�s�e�S�e�b�u�a�h� �k�o�l�e�k�s�i� �d�a�t�a� �y�a�n�g� �b�e�r�o�r�i�e�n�t�a�s�i
�s�u�b�j�e�k�,� �t�e�r�i�n�t�e�g�r�a�s�i�,�n�o�n�-�v�o�l�a�t�i�l�e�,� �d�a�n
�t�i�m�e�-�v�a�r�i�a�n�t �d�a�l�a�m� �r�a�n�g�k�a� �m�e�n�d�u�k�u�n�g
�k�e�p�u�t�u�s�a�n�-�k�e�p�u�t�u�s�a�n� �m�a�n�a�j�e�m�e�n�.

�G�U�I �G�r�a�p�h�i�c�a�l� �U�s�e�r� �I�n�t�e�r�f�a�c�e� �m�e�r�u�p�a�k�a�n
�t�a�m�p�i�l�a�n� �y�a�n�g� �m�e�n�g�i�j�i�n�k�a�n� �p�e�n�g�g�u�n�a
�b�e�r�i�n�t�e�r�a�k�s�i� �d�e�n�g�a�n� �k�o�m�p�u�t�e�r� �m�e�n�g�g�u�n�a�k�a�n
�g�a�m�b�a�r�/�g�r�a�f�i�s�b�u�k�a�n� �d�e�n�g�a�n� �p�e�r�i�n�t�a�h� �t�e�k�s�.

�s�e�r�v�e�r �K�o�m�p�u�t�e�r� �y�a�n�g� �m�e�n�y�e�d�i�a�k�a�n� �s�u�m�b�e�r� �d�a�y�a�b�a�g�i
�k�l�i�e�n� �y�a�n�g� �t�e�r�h�u�b�u�n�g� �m�e�l�a�l�u�i� �j�a�r�i�n�g�a�n�.

�c�l�i�e�n�t �K�o�m�p�u�t�e�r� �y�a�n�g� �m�e�n�e�r�i�m�a� �l�a�y�a�n�a�n� �d�a�r�i� �s�e�r�v�e�r
�y�a�n�g� �t�e�r�h�u�b�u�n�g� �m�e�l�a�l�u�i� �j�a�r�i�n�g�a�n�.

�O�L�A�P �S�e�b�u�a�h� �p�e�n�d�e�k�a�t�a�n� �s�e�c�a�r�a� �c�e�p�a�t� �m�e�n�y�e�d�i�a�k�a�n
�j�a�w�a�b�a�n�-�j�a�w�a�b�a�n� �t�e�r�h�a�d�a�p� �k�u�e�r�i� �a�n�a�l�i�t�i�k
�y�a�n�g� �m�u�l�t�i�d�i�m�e�n�s�i�.

�D�O �D�r�o�p� �O�u�t �m�e�r�u�p�a�k�a�n� �m�a�h�a�s�i�s�w�a� �y�a�n�g
�d�i�k�e�l�u�a�r�k�a�n� �d�a�r�i� �u�n�i�v�e�r�s�i�t�a�s� �s�e�b�e�l�u�m
�s�e�l�e�s�a�i� �m�e�n�a�m�a�t�k�a�n� �p�e�n�d�i�d�i�k�a�n�.



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
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�S�K�P�L � �B�I�A �8�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�L�/�P �J�e�n�i�s� �k�e�l�a�m�i�n�,� �y�a�n�g� �d�i�l�a�m�b�a�n�g�k�a�n� �L� �u�n�t�u�k
�L�a�k�i�-�l�a�k�i� �d�a�n� �P� �u�n�t�u�k� �P�e�r�e�m�p�u�a�n�.

�P�r�o�d�i �P�r�o�g�r�a�m� �s�t�u�d�i� �m�e�r�u�p�a�k�a�n�k�e�s�a�t�u�a�n� �r�e�n�c�a�n�a
�b�e�l�a�j�a�r� �s�e�b�a�g�a�i� �p�e�d�o�m�a�n� �p�e�n�y�e�l�e�n�g�g�a�r�a�a�n
�p�e�n�d�i�d�i�k�a�n�,� �a�k�a�d�e�m�i�k� �d�a�n�/�a�t�a�u� �p�r�o�f�e�s�i�o�n�a�l
�y�a�n�g� �d�i�s�e�l�e�n�g�g�a�r�a�k�a�n� �a�t�a�s� �d�a�s�a�r� �s�u�a�t�u
�k�u�r�i�k�u�l�u�m� �s�e�r�t�a� �d�i�t�u�j�u�k�a�n� �a�g�a�r� �m�a�h�a�s�i�s�w�a
�d�a�p�a�t� �m�e�n�g�u�a�s�a�i� �p�e�n�g�e�t�a�h�u�a�n�,� �k�e�t�e�r�a�m�p�i�l�a�n
�d�a�n� �s�i�k�a�p� �s�e�s�u�a�i� �d�e�n�g�a�n� �s�a�s�a�r�a�n� �k�u�r�i�k�u�l�u�m�.

�L�a�m�a� �s�t�u�d�i �L�a�m�a� �m�a�h�a�s�i�s�w�a� �m�e�n�e�m�p�u�h� �p�e�n�d�i�d�i�k�a�n� �h�i�n�g�g�a
�y�u�d�i�s�i�u�m�,� �d�i�h�i�t�u�n�g� �d�a�l�a�m� �s�a�t�u�a�n� �t�a�h�u�n
�b�u�l�a�n�,� �d�a�n� �d�a�l�a�m� �s�a�t�u�a�n� �d�e�c�i�m�a�l� �y�a�n�g
�m�e�r�u�p�a�k�a�n� �j�u�m�l�a�h� �b�u�l�a�n� �d�i�b�a�g�i� �1�2�.

�I�P�K �I�n�d�e�k�s� �P�r�e�s�t�a�s�i� �K�u�m�u�l�a�t�i�f�m�e�r�u�p�a�k�a�n�r�a�t�a�-
�r�a�t�a� �n�i�l�a�i� �y�a�n�g� �d�i�p�e�r�o�l�e�h� �d�a�l�a�m� �s�e�m�u�a� �m�a�t�a
�k�u�l�i�a�h� �y�a�n�g� �d�i�a�m�b�i�l� �s�e�l�a�m�a�s�e�l�u�r�u�h�j�a�n�g�k�a
�w�a�k�t�u� �p�e�n�d�i�d�i�k�a�n�d�i�b�a�g�i� �d�e�n�g�a�n� �j�u�m�l�a�h
�k�r�e�d�i�t�.

�I�P�S �I�n�d�e�k�s� �P�r�e�s�t�a�s�i� �t�i�a�p� �s�e�m�e�s�t�e�r�m�e�r�u�p�a�k�a�n
�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �y�a�n�g� �d�i�p�e�r�o�l�e�h� �d�a�l�a�m� �s�e�m�u�a
�m�a�t�a� �k�u�l�i�a�h� �y�a�n�g� �d�i�a�m�b�i�l� �s�e�l�a�m�a�s�e�m�e�s�t�e�r
�t�e�r�t�e�n�t�u� �s�a�j�a�d�i�b�a�g�i� �d�e�n�g�a�n� �j�u�m�l�a�h� �k�r�e�d�i�t�.

�I�P�K� �K�e�l�a�s �I�n�d�e�k�s� �P�r�e�s�t�a�s�i� �t�i�a�p� �k�e�l�a�s� �m�e�r�u�p�a�k�a�n�r�a�t�a�-
�r�a�t�a� �n�i�l�a�i� �s�u�a�t�u� �m�a�t�a�k�u�l�i�a�h� �d�i� �s�e�t�i�a�p
�k�e�l�a�s� �y�a�n�g� �d�i�p�e�r�o�l�e�h� �d�e�n�g�a�n�j�u�m�l�a�h� �k�r�e�d�i�t
�s�e�m�u�a� �m�a�h�a�s�i�s�w�a� �d�i�b�a�g�i� �d�e�n�g�a�n� �j�u�m�l�a�h
�m�a�h�a�s�i�s�w�a� �p�a�d�a� �k�e�l�a�s� �t�e�r�s�e�b�u�t�.

�N�E�M �N�i�l�a�i� �E�b�t�a�n�a�s� �M�u�r�n�i�a�d�a�l�a�h� �n�i�l�a�i� �y�a�n�g
�d�i�h�a�s�i�l�k�a�n �d�a�r�i �U�j�i�a�n �N�a�s�i�o�n�a�l�y�a�n�g
�d�i�s�e�l�e�n�g�g�a�r�a�k�a�n� �s�e�c�a�r�a� �n�a�s�i�o�n�a�l� �p�a�d�a
�t�i�n�g�k�a�t� �a�k�h�i�r�s�e�k�o�l�a�h� �m�e�n�e�n�g�a�h� �a�t�a�s�.

�D�B�M�S �D�a�t�a�B�a�s�e� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �a�t�a�u� �p�e�n�g�e�l�o�l�a
�m�a�n�a�j�e�m�e�n�b�a�s�i�s� �d�a�t�a�.

�s�n�o�w�f�l�a�k�e �S�n�o�w�f�l�a�k�e� �s�c�h�e�m�a�m�e�r�u�p�a�k�a�n� �p�e�n�g�e�m�b�a�n�g�a�n
�d�a�r�i �s�t�a�r� �s�c�h�e�m�a�,� �p�a�d�a �s�n�o�w�f�l�a�k�e� �s�c�h�e�m�a
�t�a�b�e�l� �d�i�m�e�n�s�i� �d�i�n�o�r�m�a�l�i�s�a�s�i� �s�e�c�a�r�a
�s�e�b�a�g�i�a�n� �a�t�a�u� �k�e�s�e�l�u�r�u�h�a�n� �u�n�t�u�k� �m�e�n�g�u�r�a�n�g�i
�n�i�l�a�i� �d�u�p�l�i�k�a�t� �p�a�d�a�t�a�b�e�l�, �s�a�t�u� �a�t�a�u� �l�e�b�i�h
�t�a�b�e�l� �d�i�m�e�n�s�i� �t�i�d�a�k� �b�e�r�g�a�b�u�n�g� �s�e�c�a�r�a
�l�a�n�g�s�u�n�g� �k�e�p�a�d�a� �t�a�b�e�l� �f�a�k�t�a� �t�a�p�i� �p�a�d�a
�t�a�b�e�l� �d�i�m�e�n�s�i� �l�a�i�n�n�y�a�.

�d�i�m�e�n�s�i�o�n �D�i�m�e�n�s�i� � �m�e�r�u�p�a�k�a�n� �s�e�b�u�a�h�k�a�t�e�g�o�r�i� �y�a�n�g
�i�n�d�e�p�e�n�d�e�n� �d�a�r�i� �m�u�l�t�i�d�i�m�e�n�s�i�o�n�a�l� �b�a�s�i�s
�d�a�t�a�.� �T�i�p�e� �d�a�r�i� �d�i�m�e�n�s�i� �i�n�i� �m�e�n�g�a�n�d�u�n�g
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�i�t�e�m� �y�a�n�g� �d�i�g�u�n�a�k�a�n� �s�e�b�a�g�a�i� �k�r�i�t�e�r�i�a�q�u�e�r�y
�u�n�t�u�k� �u�k�u�r�a�n� �b�a�s�i�s� �d�a�t�a�.

�m�e�a�s�u�r�e �M�e�a�s�u�r�e �m�e�n�g�a�n�d�u�n�g� �d�a�t�a� �y�a�n�g� �a�k�a�n
�d�i�a�n�a�l�i�s�a�,� �i�n�f�o�r�m�a�s�i� �k�o�l�o�m� �b�e�r�t�i�p�e
�n�u�m�e�r�i�k�.

�1�.�4 �D�e�s�k�r�i�p�s�i� �U�m�u�m� �(�O�v�e�r�v�i�e�w�)

�S�e�c�a�r�a� �u�m�u�m� �d�o�k�u�m�e�n� �S�K�P�L� �i�n�i� �t�e�r�b�a�g�i� �a�t�a�s� �3� �b�a�g�i�a�n

�u�t�a�m�a�.� � �B�a�g�i�a�n� �u�t�a�m�a� �b�e�r�i�s�i� �p�e�n�j�e�l�a�s�a�n� �m�e�n�g�e�n�a�i� �d�o�k�u�m�e�n

�S�K�P�L� �t�e�r�s�e�b�u�t� �y�a�n�g� �m�e�n�c�a�k�u�p� �t�u�j�u�a�n� �p�e�m�b�u�a�t�a�n� �S�K�P�L�,

�r�u�a�n�g� �l�i�n�g�k�u�p� �m�a�s�a�l�a�h� �d�a�l�a�m� �p�e�n�g�e�m�b�a�n�g�a�n� �p�e�r�a�n�g�k�a�t

�l�u�n�a�k� �t�e�r�s�e�b�u�t�,� �d�e�f�i�n�i�s�i�,� �r�e�f�e�r�e�n�s�i� �d�a�n� �d�e�s�k�r�i�p�s�i� �u�m�u�m

�t�e�n�t�a�n�g� �d�o�k�u�m�e�n� �S�K�P�L� �i�n�i�.

�B�a�g�i�a�n� �k�e�d�u�a� �b�e�r�i�s�i� �p�e�n�j�e�l�a�s�a�n� �u�m�u�m� �t�e�n�t�a�n�g

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k�B�I�A �y�a�n�g� �a�k�a�n� �d�i�k�e�m�b�a�n�g�k�a�n�,� �m�e�n�c�a�k�u�p

�p�e�r�s�p�e�k�t�i�f� �p�r�o�d�u�k� �y�a�n�g� �a�k�a�n� �d�i�k�e�m�b�a�n�g�k�a�n�,� �f�u�n�g�s�i� �p�r�o�d�u�k

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k�,� �k�a�r�a�k�t�e�r�i�s�t�i�k� �p�e�n�g�g�u�n�a�,� �b�a�t�a�s�a�n� �d�a�l�a�m

�p�e�n�g�g�u�n�a�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �d�a�n� �a�s�u�m�s�i� �y�a�n�g� �d�i�p�a�k�a�i

�d�a�l�a�m� �p�e�n�g�e�m�b�a�n�g�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k�B�I�A�t�e�r�s�e�b�u�t�.

�B�a�g�i�a�n� �k�e�t�i�g�a� �b�e�r�i�s�i� �p�e�n�j�e�l�a�s�a�n� �s�e�c�a�r�a� �l�e�b�i�h� �r�i�n�c�i

�t�e�n�t�a�n�g� �k�e�b�u�t�u�h�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k�B�I�A �y�a�n�g� �a�k�a�n

�d�i�k�e�m�b�a�n�g�k�a�n�.

�2 �D�e�s�k�r�i�p�s�i� �K�e�b�u�t�u�h�a�n

�2�.�1 �P�e�r�s�p�e�k�t�i�f� �P�r�o�d�u�k

�B�I�A �m�e�r�u�p�a�k�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �y�a�n�g� �d�i�k�e�m�b�a�n�g�k�a�n

�u�n�t�u�k �d�a�p�a�t� �m�e�m�e�n�u�h�i� �k�e�b�u�t�u�h�a�n� �m�a�n�a�j�e�m�e�n� �u�n�i�v�e�r�s�i�t�a�s

�u�n�t�u�k� �m�e�n�g�e�t�a�h�u�i� �i�n�f�o�r�m�a�s�i� �t�e�n�t�a�n�g� �k�e�g�i�a�t�a�n� �a�k�a�d�e�m�i�k�,

�m�e�m�b�a�n�t�u� �d�a�l�a�m� �p�e�l�a�p�o�r�a�n�,�d�a�n�m�e�m�b�a�n�t�u� �d�a�l�a�m� �m�e�n�g�a�m�b�i�l

�k�e�p�u�t�u�s�a�n� �d�e�n�g�a�n� �l�e�b�i�h� �e�f�e�k�t�i�f� �d�a�n� �e�f�i�s�i�e�n�. �P�r�o�s�e�s

�p�e�m�b�u�a�t�a�n�d�a�t�a �w�a�r�e�h�o�u�s�e�m�e�l�i�p�u�t�i� �p�e�r�a�n�c�a�n�g�a�n�d�a�t�a



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�0�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�w�a�r�e�h�o�u�s�e�,� �k�e�m�u�d�i�a�n� �d�i�l�a�k�u�k�a�n� �p�e�n�g�a�m�b�i�l�a�n�d�a�t�a� �a�k�a�d�e�m�i�k

�d�a�r�i �b�e�r�b�a�g�a�i �s�u�m�b�e�r� �d�a�t�a�f�a�k�u�l�t�a�s� �d�a�n� �u�n�i�t�-�u�n�i�t

�a�k�a�d�e�m�i�k�,� �p�r�o�s�e�s �e�x�t�r�a�c�t�i�o�n�, �t�r�a�n�s�f�o�r�m�a�t�i�o�n�, �l�o�a�d�i�n�g

�(�E�T�L�)�,� �p�e�m�b�u�a�t�a�n�c�u�b�e�,�d�a�n� �p�e�m�b�u�a�t�a�n� �l�a�p�o�r�a�n�.

�P�e�r�a�n�g�k�a�t� �l�u�n�a�k� �i�n�i� �d�i�a�k�s�e�s� �o�l�e�h� �k�l�i�e�n� �p�a�d�a

�l�i�n�g�k�u�n�g�a�n� �s�i�s�t�e�m� �o�p�e�r�a�s�i� �a�p�a�p�u�n� �y�a�n�g� �m�e�m�p�u�n�y�a�i

�a�p�l�i�k�a�s�i� �p�e�n�j�e�l�a�j�a�h� �s�i�t�u�s�(�w�e�b� �b�r�o�w�s�e�r�)�.

�P�e�n�g�g�u�n�a� �a�k�a�n� �b�e�r�i�n�t�e�r�a�k�s�i� �d�e�n�g�a�n� �s�i�s�t�e�m� �m�e�l�a�l�u�i

�a�n�t�a�r�m�u�k�a� �G�U�I�(�G�r�a�p�h�i�c�a�l� �U�s�e�r� �I�n�t�e�r�f�a�c�e�)�. �P�a�d�a� �s�i�s�t�e�m

�i�n�i�,� �s�e�p�e�r�t�i� �t�e�r�l�i�h�a�t� �p�a�d�a� �g�a�m�b�a�r� �1�,� �a�r�s�i�t�e�k�t�u�r

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �y�a�n�g� �d�i�g�u�n�a�k�a�n� �b�e�r�u�p�a�c�l�i�e�n�t� �s�e�r�v�e�r�,� �d�i

�m�a�n�a� �s�e�m�u�a� �d�a�t�a� �d�i�s�i�m�p�a�n�d�a�t�a�b�a�s�e�d�i� �s�e�r�v�e�r�.

�G�a�m�b�a�r� �1�.� �A�r�s�i�t�e�k�t�u�r� �P�e�r�a�n�g�k�a�t� �L�u�n�a�k� �B�I�A

�2�.�2 �F�u�n�g�s�i� �P�r�o�d�u�k

�F�u�n�g�s�i� �p�r�o�d�u�k� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k�B�I�A �a�d�a�l�a�h� �s�e�b�a�g�a�i

�b�e�r�i�k�u�t� �:

�1�. �F�u�n�g�s�i�J�u�m�l�a�h� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-�0�0�1�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i�(�w�a�k�t�u�,

�p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m

�s�t�u�d�i�, �s�m�a�,� �j�e�n�i�s� �k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �s�t�a�t�u�s

�m�a�h�a�s�i�s�w�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�1�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�T�a�h�u�n�-
�P�r�o�p�i�n�s�i �
�K�a�b
�K�o�d�y�a

�F�a�k�u�l�t�a�s� �1 �F�a�k�u�l�t�a�s� �2 �F�a�k�u�l�t�a�s� �n

�P�r�o�d�i� �1
�P�r�o�d�i

�2
�P�r�o�d�i

�n
�P�r�o�d�i

�1
�P�r�o�d�i

�2
�P�r�o�d�i

�n
�P�r�o�d�i

�1
�P�r�o�d�i

�2
�P�r�o�d�i

�n

�(�j�m�l
�m�a�h�a�s�i�w�a�)

�T�a�h�u�n�-
�S�M�A

�F�a�k�u�l�t�a�s� �1 �F�a�k�u�l�t�a�s� �2 �F�a�k�u�l�t�a�s� �n

�P�r�o�d�i� �1 �P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�(�j�m�l
�m�a�h�a�s�i�w�a�)

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n
�L �P �- �L �P �- �L �P �-

�(�j�m�l
�m�a�h�a�s�i�w�a�)

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n

�A�g�a�m�a� �1�A�g�a�m�a
�2

�A�g�a�m�a
�n

�A�g�a�m�a
�1

�A�g�a�m�a
�2

�A�g�a�m�a
�n

�A�g�a�m�a
�1

�A�g�a�m�a
�2

�A�g�a�m�a
�n

�(�j�m�l
�m�a�h�a�s�i�w�a�)

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n
�S�t�a�t�u�s� �M�h�s

�1
�S�t�a�t�u�s
�M�h�s�2

�S�t�a�t�u�s
�M�h�s�n

�S�t�a�t�u�s
�M�h�s� �1

�S�t�a�t�u�s
�M�h�s�2

�S�t�a�t�u�s
�M�h�s�n

�S�t�a�t�u�s
�M�h�s� �1

�S�t�a�t�u�s
�M�h�s�2

�S�t�a�t�u�s
�M�h�s�n

�(�j�m�l
�m�a�h�a�s�i�w�a�)

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n

�J�a�l�u�r
�M�a�s�u�k� �1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�J�a�l�u�r
�M�a�s�u�k

�1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�J�a�l�u�r
�M�a�s�u�k

�1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�(�j�m�l
�m�a�h�a�s�i�w�a�)

�2�. �F�u�n�g�s�i�J�u�m�l�a�h� �M�a�h�a�s�i�s�w�a� �D�O�(�S�K�P�L�-�B�I�A�-�0�0�2�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �D�O� �d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i�(�w�a�k�t�u�,

�p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�2�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�s�t�u�d�i�,� �s�m�a�,�a�n�g�k�a�t�a�n�,� �j�e�n�i�s� �k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �s�t�a�t�u�s

�m�a�h�a�s�i�s�w�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s �
�P�r�o�d�i�-
�A�n�g�k�a�t�a�n

�T�a�h�u�n� �1 �T�a�h�u�n� �2�T�a�h�u�n� �3�T�a�h�u�n� �4�T�a�h�u�n� �n

�(�j�m�l
�m�a�h�a�s�i�w�a
�D�O�)

�3�. �F�u�n�g�s�i�J�u�m�l�a�h� �L�u�l�u�s�a�n�(�S�K�P�L�-�B�I�A�-�0�0�3�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�j�u�m�l�a�h� �l�u�l�u�s�a�n� �d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i�(�w�a�k�t�u�,

�p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m

�s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,�j�e�n�i�s� �k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r

�m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�T�a�h�u�n�-
�P�r�o�p�i�n�s�i �
�K�a�b
�K�o�d�y�a

�F�a�k�u�l�t�a�s� �1 �F�a�k�u�l�t�a�s� �2 �F�a�k�u�l�t�a�s� �n

�P�r�o�d�i� �1
�P�r�o�d�i

�2
�P�r�o�d�i

�n
�P�r�o�d�i

�1
�P�r�o�d�i

�2
�P�r�o�d�i

�n
�P�r�o�d�i

�1
�P�r�o�d�i

�2
�P�r�o�d�i

�n

�(�j�m�l
�l�u�l�u�s�a�n�)

�T�a�h�u�n�-
�S�M�A

�F�a�k�u�l�t�a�s� �1 �F�a�k�u�l�t�a�s� �2 �F�a�k�u�l�t�a�s� �n

�P�r�o�d�i� �1
�P�r�o�d�i

�2
�P�r�o�d�i

�n
�P�r�o�d�i

�1
�P�r�o�d�i

�2
�P�r�o�d�i

�n
�P�r�o�d�i

�1
�P�r�o�d�i

�2
�P�r�o�d�i

�n
�(�j�m�l
�l�u�l�u�s�a�n�)

�F�a�k�u�l�t�a�s �
�P�r�o�d�i�-
�A�n�g�k�a�t�a�n

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n

�L �P �- �L �P �- �L �P �-

�(�j�m�l
�l�u�l�u�s�a�n�)

�F�a�k�u�l�t�a�s �
�P�r�o�d�i�-
�A�n�g�k�a�t�a�n

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n

�A�g�a�m�a� �1
�A�g�a�m�a

�2
�A�g�a�m�a

�n
�A�g�a�m�a

�1
�A�g�a�m�a

�2
�A�g�a�m�a

�n
�A�g�a�m�a

�1
�A�g�a�m�a

�2
�A�g�a�m�a

�n



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�3�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�(�j�m�l
�l�u�l�u�s�a�n�)

�F�a�k�u�l�t�a�s �
�P�r�o�d�i�-
�A�n�g�k�a�t�a�n

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n

�J�a�l�u�r
�M�a�s�u�k� �1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�J�a�l�u�r
�M�a�s�u�k

�1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�J�a�l�u�r
�M�a�s�u�k

�1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�(�j�m�l
�l�u�l�u�s�a�n�)

�4�. �F�u�n�g�s�i�J�u�m�l�a�h� �W�i�s�u�d�a�(�S�K�P�L�-�B�I�A�-�0�0�4�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �y�a�n�g� �d�i�w�i�s�u�d�a� �d�a�r�i� �b�e�r�b�a�g�a�i

�d�i�m�e�n�s�i �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,

�f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,�j�e�n�i�s� �k�e�l�a�m�i�n�,

�a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�T�a�h�u�n�-
�P�r�o�p�i�n�s�i �
�K�a�b
�K�o�d�y�a

�F�a�k�u�l�t�a�s� �1 �F�a�k�u�l�t�a�s� �2 �F�a�k�u�l�t�a�s� �n

�P�r�o�d�i� �1 �P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�(�j�m�l
�w�i�s�u�d�a�)

�T�a�h�u�n�-
�S�M�A

�F�a�k�u�l�t�a�s� �1 �F�a�k�u�l�t�a�s� �2 �F�a�k�u�l�t�a�s� �n

�P�r�o�d�i� �1 �P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�(�j�m�l
�w�i�s�u�d�a�)

�5�. �F�u�n�g�s�i�P�r�o�f�i�l� �I�P�K� �d�a�n� �L�a�m�a� �S�t�u�d�i� �L�u�l�u�s�a�n�(�S�K�P�L�-

�B�I�A�-�0�0�5�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�p�r�o�f�i�l� �I�P�K� �d�a�n� �l�a�m�a� �s�t�u�d�i� �l�u�l�u�s�a�n�d�a�r�i� �b�e�r�b�a�g�a�i

�d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,

�f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,�j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�4�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s
 � �P�r�o�d�i �
�T�a�h�u�n

�I�P�K �P�e�r�s�e�n�t�a�s�e� �L�u�l�u�s�a�n
�d�e�n�g�a�n� �I�P�K

�L�a�m�a� �M�a�s�a� �S�t�u�d�i �P�e�r�s�e�n�t�a�s�e� �L�u�l�u�s�a�n� �d�e�n�g�a�n� �L�a�m�a� �M�a�s�a� �S�t�u�d�i

�M�i�n �R�a�t �M�a�k �<
�2�,�7�5

�2�,�7�5�-
�3�,�5�0

�>� �3�,�5�0�M�i�n �R�a�t �M�a�k �<�4 �4�-�4�,�5 �4�,�5�-�5 �5�-�5�,�5 �5�,�5�-�6 �6�-�6�,�5 �6�,�5�-�7 �>�7

�6�. �F�u�n�g�s�i�J�u�m�l�a�h� �C�a�l�o�n� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-�0�0�6�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�j�u�m�l�a�h� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a� �b�a�r�u� �d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i

�(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,

�p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �j�e�n�i�s�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r

�m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�T�a�h�u�n�-
�P�r�o�p�i�n�s�i �
�K�a�b
�K�o�d�y�a

�F�a�k�u�l�t�a�s� �1 �F�a�k�u�l�t�a�s� �2 �F�a�k�u�l�t�a�s� �n

�P�r�o�d�i� �1 �P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�(�j�m�l
�c�a�m�a�b�a�)

�T�a�h�u�n�-
�S�M�A

�F�a�k�u�l�t�a�s� �1 �F�a�k�u�l�t�a�s� �2 �F�a�k�u�l�t�a�s� �n

�P�r�o�d�i� �1 �P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�P�r�o�d�i
�1

�P�r�o�d�i
�2

�P�r�o�d�i
�n

�(�j�m�l
�c�a�m�a�b�a�)

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n
�L �P �- �L �P �- �L �P �-

�(�j�m�l
�c�a�m�a�b�a�)

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n

�A�g�a�m�a� �1
�A�g�a�m�a

�2
�A�g�a�m�a

�n
�A�g�a�m�a

�1
�A�g�a�m�a

�2
�A�g�a�m�a

�n
�A�g�a�m�a

�1
�A�g�a�m�a

�2
�A�g�a�m�a

�n
�(�j�m�l
�c�a�m�a�b�a�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�5�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �n

�J�a�l�u�r
�M�a�s�u�k� �1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�J�a�l�u�r
�M�a�s�u�k

�1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�J�a�l�u�r
�M�a�s�u�k

�1

�J�a�l�u�r
�M�a�s�u�k
�2

�J�a�l�u�r
�M�a�s�u�k
�n

�(�j�m�l
�c�a�m�a�b�a�)

�7�. �F�u�n�g�s�i�N�i�l�a�i� �T�e�s� �M�a�s�u�k� �C�a�l�o�n� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-

�0�0�7�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �t�e�s� �m�a�s�u�k� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a� �b�a�r�u

�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n

�k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �n

�V�e�r�b�a�l �K�u�a�n�t�i
�t�a�t�i�f

�P�e�n�a�l�a
�r�a�n

�B�h�s
�I�n�g�g�r�i�s

�T�o�t�a�l
�N�i�l�a�i

�V�e�r�b�a�l �K�u�a�n�t�i
�t�a�t�i�f

�P�e�n�a�l�a
�r�a�n

�B�h�s
�I�n�g�g�r�i�s

�T�o�t�a�l
�N�i�l�a�i

�(�r�a�t�a�-�r�a�t�a�)

�8�. �F�u�n�g�s�i�N�i�l�a�i� �R�a�p�o�r� �S�M�A� �C�a�l�o�n� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-

�0�0�8�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �r�a�p�o�r� �s�m�a� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a� �b�a�r�u

�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n

�k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �3 �T�a�h�u�n� �n

�M�a�t�e�m�a�t
�i�k�a

�B�a�h�a�s
�a

�I�n�g�g�r�i�s

�M�a�t�e
�m�a�t�i�k

�a

�B�a�h�a�s�a
�I�n�g�g�r�i�s

�M�a�t�e�m
�a�t�i�k�a

�B�a�h�a�s�a
�I�n�g�g�r�i�s �V�e�r�b�a�l �K�u�a�n�t�i

�t�a�t�i�f

�(�r�a�t�a�-�r�a�t�a�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�6�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�9�. �F�u�n�g�s�i�N�i�l�a�i� �N�E�M� �C�a�l�o�n� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-�0�0�9�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �N�E�M� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a� �b�a�r�u�d�a�r�i

�b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n

�k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �n
�M�a�t�e�m�a�t

�i�k�a
�B�h�s

�I�n�g�g�r�i�s�N�E�M �R�a�t�a�2
�N�E�M

�M�a�t�e�m�a�t
�i�k�a

�B�h�s
�I�n�g�g�r�i�s�N�E�M �R�a�t�a�2

�N�E�M
�(�r�a�t�a�-�r�a�t�a�)

�1�0�. �F�u�n�g�s�i�N�i�l�a�i� �T�e�s� �M�a�s�u�k� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-

�0�1�0�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �t�e�s� �m�a�s�u�k� �m�a�h�a�s�i�s�w�a�d�a�r�i� �b�e�r�b�a�g�a�i

�d�i�m�e�n�s�i �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,

�f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,� �j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �s�t�a�t�u�s� �m�a�h�a�s�i�s�w�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �n

�V�e�r�b�a�l �K�u�a�n�t�i
�t�a�t�i�f

�P�e�n�a�l�a
�r�a�n

�B�h�s
�I�n�g�g�r�i�s

�T�o�t�a�l
�N�i�l�a�i �V�e�r�b�a�l �K�u�a�n�t�i

�t�a�t�i�f
�P�e�n�a�l�a

�r�a�n
�B�h�s

�I�n�g�g�r�i�s
�T�o�t�a�l
�N�i�l�a�i

�(�r�a�t�a�-�r�a�t�a�)

�1�1�. �F�u�n�g�s�i�N�i�l�a�i� �R�a�p�o�r� �S�M�A� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-

�0�1�1�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �r�a�p�o�r� �s�m�a� �m�a�h�a�s�i�s�w�a�d�a�r�i� �b�e�r�b�a�g�a�i

�d�i�m�e�n�s�i �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,

�f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,� �j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �s�t�a�t�u�s� �m�a�h�a�s�i�s�w�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�7�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �3 �T�a�h�u�n� �n

�M�a�t�e�m�a�t
�i�k�a

�B�a�h�a�s
�a

�I�n�g�g�r�i�s

�M�a�t�e
�m�a�t�i�k

�a

�B�a�h�a�s�a
�I�n�g�g�r�i�s

�M�a�t�e�m
�a�t�i�k�a

�B�a�h�a�s�a
�I�n�g�g�r�i�s

�M�a�t�e�m�a�t
�i�k�a

�B�a�h�a�s�a
�I�n�g�g�r�i�s

�(�r�a�t�a�-�r�a�t�a�)

�1�2�. �F�u�n�g�s�i�N�i�l�a�i� �N�E�M� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-�0�1�2�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �N�E�M� �m�a�h�a�s�i�s�w�a�d�a�r�i� �b�e�r�b�a�g�a�i

�d�i�m�e�n�s�i �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,

�f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,� �j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �s�t�a�t�u�s� �m�a�h�a�s�i�s�w�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �n
�M�a�t�e�m�a�t

�i�k�a
�B�h�s

�I�n�g�g�r�i�s�N�E�M �R�a�t�a�2
�N�E�M

�M�a�t�e�m�a�t
�i�k�a

�B�h�s
�I�n�g�g�r�i�s�N�E�M �R�a�t�a�2

�N�E�M
�(�r�a�t�a�-�r�a�t�a�)

�1�3�. �F�u�n�g�s�i �N�i�l�a�i� �T�e�s� �M�a�s�u�k� �L�u�l�u�s�a�n�(�S�K�P�L�-�B�I�A�-

�0�1�3�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �t�e�s� �m�a�s�u�k� �l�u�l�u�s�a�n�d�a�r�i� �b�e�r�b�a�g�a�i

�d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,

�f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,�j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �n

�V�e�r�b�a�l �K�u�a�n�t�i
�t�a�t�i�f

�P�e�n�a�l�a
�r�a�n

�B�h�s
�I�n�g�g�r�i�s

�T�o�t�a�l
�N�i�l�a�i �V�e�r�b�a�l �K�u�a�n�t�i

�t�a�t�i�f
�P�e�n�a�l�a

�r�a�n
�B�h�s

�I�n�g�g�r�i�s
�T�o�t�a�l
�N�i�l�a�i

�(�r�a�t�a�-�r�a�t�a�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�8�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�1�4�. �F�u�n�g�s�i �N�i�l�a�i� �R�a�p�o�r� �S�M�A� �L�u�l�u�s�a�n�(�S�K�P�L�-�B�I�A�-

�0�1�4�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �r�a�p�o�r� �s�m�a� �l�u�l�u�s�a�n�d�a�r�i� �b�e�r�b�a�g�a�i

�d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,

�f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,� �j�e�n�i�s

�k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �3 �T�a�h�u�n� �n

�M�a�t�e�m�a�t
�i�k�a

�B�a�h�a�s
�a

�I�n�g�g�r�i�s

�M�a�t�e
�m�a�t�i�k

�a

�B�a�h�a�s�a
�I�n�g�g�r�i�s

�M�a�t�e�m
�a�t�i�k�a

�B�a�h�a�s�a
�I�n�g�g�r�i�s �V�e�r�b�a�l �K�u�a�n�t�i

�t�a�t�i�f

�(�r�a�t�a�-�r�a�t�a�)

�1�5�. �F�u�n�g�s�i�N�i�l�a�i� �N�E�M� �L�u�l�u�s�a�n�(�S�K�P�L�-�B�I�A�-�0�1�5�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �N�E�M� �l�u�l�u�s�a�n�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i

�(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n� �k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,

�p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,� �j�e�n�i�s� �k�e�l�a�m�i�n�,

�a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s�-
�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �n
�M�a�t�e�m�a�t

�i�k�a
�B�h�s

�I�n�g�g�r�i�s�N�E�M
�R�a�t�a�2
�N�E�M

�M�a�t�e�m�a�t
�i�k�a

�B�h�s
�I�n�g�g�r�i�s�N�E�M

�R�a�t�a�2
�N�E�M

�(�r�a�t�a�-�r�a�t�a�)

�1�6�. �F�u�n�g�s�i�N�i�l�a�i� �E�v�a�l�u�a�s�i�(�S�K�P�L�-�B�I�A�-�0�1�6�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�r�a�t�a�-�r�a�t�a� �n�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �h�a�s�i�l� �e�v�a�l�u�a�s�i� �y�a�n�g

�d�i�l�a�k�u�k�a�n� �m�a�h�a�s�i�s�w�a� �u�n�t�u�k� �d�o�s�e�n� �t�e�r�t�e�n�t�u� �a�t�a�u

�m�a�t�a�k�u�l�i�a�h� �t�e�r�t�e�n�t�u�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i�(�w�a�k�t�u�,

�f�a�k�u�l�t�a�s�,� �p�r�o�d�i�,� �m�a�t�a�k�u�l�i�a�h�,� �d�o�s�e�n�)�.



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �1�9�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s
 � �P�r�o�d�i�-
�D�o�s�e�n

�T�a�h�u�n� �1 �T�a�h�u�n� �n
�e�v�_�w�a�k

�t�u
�e�v�_�m�a

�t�e�r�i
�e�v�_�m�e�t

�o�d�e
�e�v�_�m�e

�d�i�a
�e�v�_�m�i

�n�a�t
�e�v�_�n�i�l�a

�i
�e�v�_�w�a

�k�t�u
�e�v�_�m�a

�t�e�r�i
�e�v�_�m�e�t

�o�d�e
�e�v�_�m�e

�d�i�a �e�v�_�m�i�n�a�t�e�v�_�n�i�l�a�i

�(�r�a�t�a�-
�r�a�t�a�)

�F�a�k�u�l�t�a�s
 � �P�r�o�d�i�-
�M�a�t�a�k�u�l�i
�a�h

�T�a�h�u�n� �1 �T�a�h�u�n� �n

�e�v�_�w�a�k
�t�u

�e�v�_�m�a
�t�e�r�i

�e�v�_�m�e�t
�o�d�e

�e�v�_�m�e
�d�i�a

�e�v�_�m�i
�n�a�t

�e�v�_�n�i�l�a
�i

�e�v�_�w�a
�k�t�u

�e�v�_�m�a
�t�e�r�i

�e�v�_�m�e�t
�o�d�e

�e�v�_�m�e
�d�i�a

�e�v�_�m�i�n�a�t�e�v�_�n�i�l�a�i

�(�r�a�t�a�-
�r�a�t�a�)

�1�7�. �F�u�n�g�s�i� �P�r�o�f�i�l�J�u�m�l�a�h� �C�a�l�o�n� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-

�B�I�A�-�0�1�7�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�j�u�m�l�a�h� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a� �b�a�r�u� �u�n�t�u�k� �s�e�t�i�a�p� �p�r�o�d�i

�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n

�k�o�d�y�a�,� �f�a�k�u�l�t�a�s�,� �p�r�o�g�r�a�m� �s�t�u�d�i�,� �s�m�a�,� �a�n�g�k�a�t�a�n�,

�j�e�n�i�s� �k�e�l�a�m�i�n�,� �a�g�a�m�a�,� �j�a�l�u�r� �m�a�s�u�k�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s
�-�P�r�o�d�i

�T�a�h�u�n� �1 �T�a�h�u�n� �n

�P�i�l�i�h�a�n� �1
�P�i�l�i�h
�a�n� �2

�P�i�l�i�h
�a�n� �3

�T�o�t�a�l
�M�e�n�d�a�f�t�a�r

�D�i�t�e
�r�i�m�a

�R�e�g�i�s�t
�r�a�s�i

�P�i�l�i�h
�a�n� �1

�P�i�l�i�h
�a�n� �2

�P�i�l�i�h
�a�n� �3

�T�o�t�a�l
�M�e�n�d�a�f�t�a�r

�D�i�t�e
�r�i�m�a

�R�e�g�i�s�t
�r�a�s�i

�(�j�m�l
�c�a�m�a�b�a�)

�1�8�. �F�u�n�g�s�i�P�r�o�f�i�l� �B�e�b�a�n� �S�k�s� �D�o�s�e�n�(�S�K�P�L�-�B�I�A�-�0�1�8�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k �m�e�l�i�h�a�t

�p�r�o�f�i�l� �b�e�b�a�n� �s�k�s� �d�o�s�e�n�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i

�(�w�a�k�t�u�,� �f�a�k�u�l�t�a�s�,� �p�r�o�d�i�,� �d�o�s�e�n�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s
 � �P�r�o�d�i

�T�e�t�a�p�/�T�i�d�a�k� �T�e�t�a�p�-
�N�a�m�a� �D�o�s�e�n

�T�a�h�u�n� �1�T�a�h�u�n� �2�T�a�h�u�n� �3 �T�a�h�u�n� �n
�s�k�s �s�k�s �s�k�s �s�k�s

�(�j�m�l� �s�k�s�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�0�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�1�9�. �F�u�n�g�s�i�P�r�o�s�e�n�t�a�s�e� �N�i�l�a�i� �M�a�t�a� �K�u�l�i�a�h�(�S�K�P�L�-�B�I�A�-

�0�1�9�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k �m�e�l�i�h�a�t

�p�r�o�s�e�n�t�a�s�e� �n�i�l�a�i� �m�a�t�a� �k�u�l�i�a�h�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i

�(�w�a�k�t�u�,� �f�a�k�u�l�t�a�s�,� �p�r�o�d�i�,� �m�a�t�a�k�u�l�i�a�h�,� �d�o�s�e�n�,

�k�e�l�a�s�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s �
�P�r�o�d�i

�N�a�m�a� �M�K
�-�K�e�l�a�s

�T�a�h�u�n� �1 �T�a�h�u�n� �n

�A �B �C �D �E �A �B �C �D �E
�(�p�r�o�s�e�n�t�a�s�e
�n�i�l�a�i�)

�2�0�. �F�u�n�g�s�i �P�r�o�s�e�n�t�a�s�e� �M�a�t�a� �K�u�l�i�a�h� �T�i�d�a�k� �L�u�l�u�s

�(�S�K�P�L�-�B�I�A�-�0�2�0�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k �m�e�l�i�h�a�t

�p�r�o�s�e�n�t�a�s�e� �k�e�t�i�d�a�k�l�u�l�u�s�a�n� �m�a�t�a� �k�u�l�i�a�h�d�a�r�i

�b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �f�a�k�u�l�t�a�s�,� �p�r�o�d�i�,

�m�a�t�a�k�u�l�i�a�h�,� �d�o�s�e�n�,� �k�e�l�a�s�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s �
�P�r�o�d�i

�N�a�m�a� �M�K
�-�K�e�l�a�s

�D�o�s�e�n
�T�a�h�u�n� �1 �T�a�h�u�n� �n

�J�u�m�l�a�h
�T�i�d�a�k� �L�u�l�u�s

�P�r�o�s�e�n�t�a�s�e� �T�i�d�a�k
�L�u�l�u�s

�J�u�m�l�a�h
�T�i�d�a�k� �L�u�l�u�s

�P�r�o�s�e�n�t�a�s�e
�T�i�d�a�k� �L�u�l�u�s

�(�j�m�l
�m�a�h�a�s�i�s�w�a�)

�2�1�. �F�u�n�g�s�i�P�r�o�s�e�n�t�a�s�e�K�e�h�a�d�i�r�a�n�(�S�K�P�L�-�B�I�A�-�0�2�1�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k �m�e�l�i�h�a�t

�p�r�o�s�e�n�t�a�s�e� �k�e�h�a�d�i�r�a�n� �d�o�s�e�n� �d�a�n� �m�a�h�a�s�i�s�w�a�d�a�r�i



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�1�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �f�a�k�u�l�t�a�s�,� �p�r�o�d�i�,

�m�a�t�a�k�u�l�i�a�h�,� �d�o�s�e�n�,� �k�e�l�a�s�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s
 � �P�r�o�d�i

�N�a�m�a� �M�K
�-�K�e�l�a�s

�D�o�s�e�n

�T�a�h�u�n� �1 �T�a�h�u�n� �n
�R�a�t�a�2

�K�e�h�a�d�i�r�a�n
�M�a�h�a�s�i�s�w�a

�P�r�o�s�e�n�t�a�s�e
�K�e�h�a�d�i�r�a�n
�M�a�h�a�s�i�s�w�a

�J�u�m�l�a�h
�K�e�h�a�d�i�r�a
�n� �D�o�s�e�n

�R�a�t�a�2
�K�e�h�a�d�i�r�a�n
�M�a�h�a�s�i�s�w�a

�P�r�o�s�e�n�t�a�s�e
�K�e�h�a�d�i�r�a�n
�M�a�h�a�s�i�s�w�a

�J�u�m�l�a�h
�K�e�h�a�d�i�r�a
�n� �D�o�s�e�n

�2�2�. �F�u�n�g�s�i�J�u�m�l�a�h� �M�a�h�a�s�i�s�w�a� �T�i�a�p� �K�e�l�a�s�(�S�K�P�L�-�B�I�A�-

�0�2�2�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k �m�e�l�i�h�a�t

�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �t�i�a�p� �k�e�l�a�s�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i

�(�w�a�k�t�u�,� �f�a�k�u�l�t�a�s�,� �p�r�o�d�i�,� �m�a�t�a�k�u�l�i�a�h�,� �d�o�s�e�n�,

�k�e�l�a�s�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s �
�P�r�o�d�i

�N�a�m�a� �M�K
�-�K�e�l�a�s �D�o�s�e�n

�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �3 �T�a�h�u�n� �n

�J�u�m�l�a�h� �M�h�s
�J�u�m�l�a�h

�M�h�s
�J�u�m�l�a�h

�M�h�s
�J�u�m�l�a�h

�M�h�s
�(�j�m�l
�m�a�h�a�s�i�s�w�a�)

�2�3�. �F�u�n�g�s�i�P�r�o�f�i�l� �I�P�K� �K�e�l�a�s�(�S�K�P�L�-�B�I�A�-�0�2�3�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k �m�e�l�i�h�a�t

�p�r�o�f�i�l� �i�p�k� �k�e�l�a�s� �s�e�t�i�a�p� �m�a�t�a� �k�u�l�i�a�h�d�a�r�i� �b�e�r�b�a�g�a�i

�d�i�m�e�n�s�i� �(�w�a�k�t�u�,� �f�a�k�u�l�t�a�s�,� �p�r�o�d�i�,� �m�a�t�a�k�u�l�i�a�h�,

�d�o�s�e�n�,� �k�e�l�a�s�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s
 � �P�r�o�d�i

�N�a�m�a� �M�K
�-�K�e�l�a�s

�D�o�s�e�n
�T�a�h�u�n� �1 �T�a�h�u�n� �2 �T�a�h�u�n� �3 �T�a�h�u�n� �n

�I�P�K� �K�e�l�a�s�I�P�K� �K�e�l�a�s�I�P�K� �K�e�l�a�s�I�P�K� �K�e�l�a�s



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�2�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�2�4�. �F�u�n�g�s�i�P�r�o�f�i�l� �I�P�K� �d�a�n� �I�P�S� �M�a�h�a�s�i�s�w�a�(�S�K�P�L�-�B�I�A�-

�0�2�4�)�.

�M�e�r�u�p�a�k�a�n� �f�u�n�g�s�i�y�a�n�g� �d�i�g�u�n�a�k�a�n�u�n�t�u�k� �m�e�l�i�h�a�t

�p�r�o�f�i�l� �i�p�k� �d�a�n� �i�p�s� �m�a�h�a�s�i�s�w�a�d�a�r�i� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i

�(�w�a�k�t�u�,� �f�a�k�u�l�t�a�s�,� �p�r�o�d�i�,� �p�r�o�p�i�n�s�i�,� �k�a�b�u�p�a�t�e�n

�k�o�d�y�a�,� �j�e�n�i�s� �k�e�l�a�m�i�n�,� �j�a�l�u�r� �m�a�s�u�k�,� �a�n�g�k�a�t�a�n�,

�s�t�a�t�u�s� �m�a�h�a�s�i�s�w�a�)�.

�C�o�n�t�o�h� �t�a�m�p�i�l�a�n� �l�a�p�o�r�a�n�:

�F�a�k�u�l�t�a�s
 � �P�r�o�d�i �
�T�a�h�u�n

�I�P�K
�P�e�r�s�e�n�t�a�s�e�M�h�s

�d�e�n�g�a�n� �I�P�K
�I�P�S �P�e�r�s�e�n�t�a�s�e�M�h�s

�d�e�n�g�a�n� �I�P�S

�M�i�n �R�a�t �M�a�k �<
�2�,�0�0

�2�,�0�0 �
�3�,�0�0

�3�,�0�0�-
�3�,�5�0

�>�3�,�5
�0

�M�i�n �R�a�t �M�a�k
�<

�2�,�0�0

�2�,�0�0
 �

�3�,�0�0

�3�,�0�0�-
�3�,�5�0

�>�3�,�5
�0

�2�.�3 �K�a�r�a�k�t�e�r�i�s�t�i�k� �P�e�n�g�g�u�n�a

�K�a�r�a�k�t�e�r�i�s�t�i�k� �d�a�r�i� �p�e�n�g�g�u�n�a� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �B�I�A

�a�d�a�l�a�h� �s�e�b�a�g�a�i� �b�e�r�i�k�u�t� �:

�1�. �M�e�m�a�h�a�m�i� �p�e�n�g�o�p�e�r�a�s�i�a�n� �K�o�m�p�u�t�e�r� �P�C�.

�2�. �M�e�m�a�h�a�m�i� �p�e�n�g�g�u�n�a�a�n� �B�I�A�.

�2�.�4 �B�a�t�a�s�a�n�-�B�a�t�a�s�a�n

�B�a�t�a�s�a�n�-�b�a�t�a�s�a�n� �d�a�l�a�m� �p�e�n�g�e�m�b�a�n�g�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k

�B�I�A� �t�e�r�s�e�b�u�t� �a�d�a�l�a�h� �:

�1�. �K�e�b�i�j�a�k�s�a�n�a�a�n� �U�m�u�m

�B�e�r�p�e�d�o�m�a�n� �p�a�d�a� �t�u�j�u�a�n� �d�a�r�i� �p�e�n�g�e�m�b�a�n�g�a�n

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �B�I�A�.

�2�. �K�e�t�e�r�b�a�t�a�s�a�n� �p�e�r�a�n�g�k�a�t� �k�e�r�a�s



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�3�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�D�a�p�a�t� �d�i�k�e�t�a�h�u�i� �k�e�m�u�d�i�a�n� �s�e�t�e�l�a�h� �s�i�s�t�e�m� �i�n�i

�b�e�r�j�a�l�a�n� �(�s�e�s�u�a�i� �d�e�n�g�a�n�k�e�b�u�t�u�h�a�n�)�.

�2�.�5 �A�s�u�m�s�i� �d�a�n� �K�e�t�e�r�g�a�n�t�u�n�g�a�n

�S�i�s�t�e�m� �i�n�i� �d�a�p�a�t� �d�i�j�a�l�a�n�k�a�n�p�a�d�a� �p�e�r�a�n�g�k�a�t

�k�o�m�p�u�t�e�r� �(�P�C�,� �L�a�p�t�o�p�,�d�l�l�)� �y�a�n�g� �m�e�n�g�g�u�n�a�k�a�n� �s�i�s�t�e�m

�o�p�e�r�a�s�i� �a�p�a�p�u�n� �d�a�n� �m�e�m�p�u�n�y�a�i� �a�p�l�i�k�a�s�i� �p�e�n�j�e�l�a�j�a�h� �s�i�t�u�s

�(�w�e�b� �b�r�o�w�s�e�r�)�.

�3 �K�e�b�u�t�u�h�a�n�K�h�u�s�u�s

�3�.�1 �K�e�b�u�t�u�h�a�n�A�n�t�a�r�m�u�k�a�E�k�s�t�e�r�n�a�l

�K�e�b�u�t�u�h�a�n� �a�n�t�a�r� �m�u�k�a� �e�k�s�t�e�r�n�a�l� �p�a�d�a� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k

�B�I�A �m�e�l�i�p�u�t�i� �k�e�b�u�t�u�h�a�n� �a�n�t�a�r�m�u�k�a� �p�e�m�a�k�a�i�,� �a�n�t�a�r�m�u�k�a

�p�e�r�a�n�g�k�a�t� �k�e�r�a�s�,� �a�n�t�a�r�m�u�k�a� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k�,� �a�n�t�a�r�m�u�k�a

�k�o�m�u�n�i�k�a�s�i�.

�3�.�1�.�1 �A�n�t�a�r�m�u�k�a�P�e�m�a�k�a�i

�P�e�n�g�g�u�n�a� �b�e�r�i�n�t�e�r�a�k�s�i� �d�e�n�g�a�n� �a�n�t�a�r�m�u�k�a� �y�a�n�g

�d�i�t�a�m�p�i�l�k�a�n� �d�a�l�a�m� �b�e�n�t�u�k�h�a�l�a�m�a�n� �w�e�b�.

�3�.�1�.�2 �A�n�t�a�r�m�u�k�a�P�e�r�a�n�g�k�a�t�K�e�r�a�s

�A�n�t�a�r�m�u�k�a� �p�e�r�a�n�g�k�a�t� �k�e�r�a�s� �y�a�n�g� �d�i�g�u�n�a�k�a�n� �d�a�l�a�m

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k�B�I�A�a�d�a�l�a�h�:

�1�. �M�o�u�s�e�,� �d�i�g�u�n�a�k�a�n� �u�n�t�u�k� �m�e�n�g�e�n�a�l�i� �i�n�p�u�t�y�a�n�g

�d�i�l�a�k�u�k�a�n� �o�l�e�h� �p�e�n�g�g�u�n�a� �y�a�n�g�b�e�r�k�a�i�t�a�n� �d�e�n�g�a�n

�e�v�e�n�t� �c�l�i�c�k�.

�2�. �K�e�y�b�o�a�r�d�,� �d�i�g�u�n�a�k�a�n� �u�n�t�u�k� �m�e�n�g�e�n�a�l�i� �i�n�p�u�t�y�a�n�g

�d�i�l�a�k�u�k�a�n� �o�l�e�h� �p�e�n�g�g�u�n�a� �u�n�t�u�k�m�e�n�g�i�n�p�u�t�k�a�n� �d�a�t�a

�b�e�r�u�p�a� �k�a�r�a�k�t�e�r�,� �t�e�k�s�,�a�t�a�u�p�u�n� �m�e�n�u� �p�u�l�l� �d�o�w�n�.

�3�. �M�o�n�i�t�o�r�,� �d�i�g�u�n�a�k�a�n� �u�n�t�u�k� �m�e�n�a�m�p�i�l�k�a�n�h�a�l�a�m�a�n� �w�e�b

�k�e�p�a�d�a� �p�e�n�g�g�u�n�a�.



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�4�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�3�.�1�.�3 �A�n�t�a�r�m�u�k�a�P�e�r�a�n�g�k�a�t�L�u�n�a�k

�P�e�r�a�n�g�k�a�t� �l�u�n�a�k� �y�a�n�g� �d�i�b�u�t�u�h�k�a�n� �u�n�t�u�k

�m�e�n�g�o�p�e�r�a�s�i�k�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k�B�I�A �d�i� �s�i�s�i� �s�e�r�v�e�r

�a�d�a�l�a�h� �s�e�b�a�g�a�i� �b�e�r�i�k�u�t� �:

�1�. �N�a�m�a �: �M�i�c�r�o�s�o�f�t�S�Q�L� �S�e�r�v�e�r� �2�0�0�8

�S�u�m�b�e�r �:� �M�i�c�r�o�s�o�f�t

�S�e�b�a�g�a�i� �d�a�t�a�b�a�s�e� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m� �(�D�B�M�S�)� �y�a�n�g

�d�i�g�u�n�a�k�a�n� �u�n�t�u�k� �p�e�n�y�i�m�p�a�n� �d�a�t�a� �d�i� �s�i�s�i� �s�e�r�v�e�r�.

�2�. �N�a�m�a �: �M�i�c�r�o�s�o�f�t� �V�i�s�u�a�l� �S�t�u�d�i�o� �2�0�0�8� �B�u�s�i�n�e�s�s

�I�n�t�e�l�l�i�g�e�n�c�e� �D�e�v�e�l�o�p�m�e�n�t� �S�t�u�d�i�o

�S�u�m�b�e�r �:� �M�i�c�r�o�s�o�f�t

�S�e�b�a�g�a�i� �t�o�o�l� �p�e�r�a�n�c�a�n�g�a�n� �d�a�n� �p�e�m�b�a�n�g�u�n�a�n� �y�a�n�g

�d�i�b�u�t�u�h�k�a�n� �u�n�t�u�k� �m�e�m�b�u�a�t� �B�I�A�.

�3�. �N�a�m�a �: �R�e�p�o�r�t� �P�o�r�t�a�l

�S�u�m�b�e�r �: �X�M�L�A� �C�o�n�s�u�l�t�i�n�g� �I�n�c�.

�S�e�b�a�g�a�i� �t�o�o�l� �p�e�m�b�u�a�t�a�n� �l�a�p�o�r�a�n� �u�n�t�u�k� �a�n�t�a�r�m�u�k�a� �w�e�b

�B�I�A�.

�4�. �N�a�m�a �: �I�I�S

�S�u�m�b�e�r �: �M�i�c�r�o�s�o�f�t

�S�e�b�a�g�a�i� �w�e�b� �s�e�r�v�e�r� �u�n�t�u�k� �B�I�A�.

�S�e�d�a�n�g�k�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �y�a�n�g� �d�i�b�u�t�u�h�k�a�n� �u�n�t�u�k

�m�e�n�g�o�p�e�r�a�s�i�k�a�n� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k�B�I�A �d�i� �s�i�s�i� �c�l�i�e�n�t

�a�d�a�l�a�h� �s�e�b�a�g�a�i� �b�e�r�i�k�u�t� �:

�1�. �N�a�m�a� �:� �M�i�c�r�o�s�o�f�t� �W�i�n�d�o�w�s�,� �L�i�n�u�x�,� �U�N�I�X�,� �M�a�c�O�S�,� �d�l�l�.

�S�e�b�a�g�a�i� �s�i�s�t�e�m� �o�p�e�r�a�s�i� �u�n�t�u�k� �p�e�n�g�g�u�n�a� �u�m�u�m�.

�2�. �N�a�m�a� �:� �M�i�c�r�o�s�o�f�t� �I�n�t�e�r�n�e�t� �E�x�p�l�o�r�e�r�5�.�5 �a�t�a�u� �l�e�b�i�h

�t�i�n�g�g�i�, �S�a�f�a�r�i�, �M�o�z�i�l�l�a� �F�i�r�e�f�o�x�,� �G�o�o�g�l�e� �C�h�r�o�m�e�.

�S�e�b�a�g�a�i� �p�e�n�j�e�l�a�j�a�h� �s�i�t�u�s� �(�w�e�b� �b�r�o�w�s�e�r�)� �b�e�r�b�a�s�i�s

�g�r�a�f�i�s� �a�t�a�u� �t�e�k�s�.



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�5�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�3�.�1�.�4 �A�n�t�a�r�m�u�k�a� �K�o�m�u�n�i�k�a�s�i

�A�n�t�a�r�m�u�k�a�k�o�m�u�n�i�k�a�s�i� �y�a�n�g� �d�i�g�u�n�a�k�a�n� �d�a�l�a�m�B�I�A �i�n�i

�m�e�n�g�g�u�n�a�k�a�n� �T�C�P�/�I�P�y�a�n�g�t�e�r�h�u�b�u�n�g� �s�e�c�a�r�a� �c�l�i�e�n�t�-�s�e�r�v�e�r

�d�a�l�a�m� �l�i�n�g�k�u�p� �j�a�r�i�n�g�a�n� �I�n�t�e�r�n�e�t� �a�t�a�u� �i�n�t�r�a�n�e�t� �b�e�r�b�a�s�i�s

�p�r�o�t�o�k�o�l� �H�T�T�P�.

�3�.�2 �K�e�b�u�t�u�h�a�n� �F�u�n�g�s�i�o�n�a�l�i�t�a�s�P�e�r�a�n�g�k�a�t� �L�u�n�a�k

�3�.�2�.�1 �I�n�f�o�r�m�a�t�i�o�n� �P�a�c�k�a�g�e�D�i�a�g�r�a�m

�I�n�f�o�r�m�a�t�i�o�n� �P�a�c�k�a�g�e� �:� �M�a�h�a�s�i�s�w�a

�W�a�k�t�u �F�a�k�u�l�t�a�s
�(�s�n�o�w�f�l�a
�k�e�)

�P�r�o�d�i �M�a�h�a�s�i�s�w�a�P�r�o�p�i�n�s�i
�(�s�n�o�w�f�l�a
�k�e�)

�K�a�b�_�K�o�d
�y�a

�S�m�a

�T�a�h�u�n �K�D�_�F�A�K�U�L
�T�A�S

�K�D�_�P�R�O�D�I�N�P�M �I�D�_�P�R�O�P�I
�N�S�I

�I�D�_�K�A�B�_
�K�O�D�Y�A

�i�d�_�s�m�a

�S�e�m�e�s�t
�e�r

�N�A�M�A�_�F�A�K
�U�L�T�A�S

�K�D�_�F�A�K�U�L�T�A
�S

�N�A�M�A�_�M�H�S�N�A�M�A�_�P�R�O
�P�I�N�S�I

�N�A�M�A�_�K�A
�B�K�O�D�Y�A

�n�a�m�a�_�s�m�a

�Q�u�a�r�t�e
�r

�N�A�M�A�_�P�R�O�D�I�T�H�N�_�M�A�S�U�K �a�l�a�m�a�t

�B�u�l�a�n �J�E�N�J�A�N�G �J�L�R�_�L�L�S �i�d�_�k�a�b�_�s
�m�a

�T�a�n�g�g�a
�l

�S�I�N�G�K�_�G�E�L�A
�R �S�T�A�T�_�S�T�U�D�I

�S�I�N�G�K�A�T�A�N�T�G�L�_�D�O
�J�N�S�_�K�E�L
�A�G�A�M�A
�S�H�I�F�T�_�M�H�S
�S�T�A�T�U�S�_�T�R�A
�N�S

�M�e�a�s�u�r�e�s� �:� �j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �(�c�o�u�n�t�)

�D�i�m�e�n�s�i�o�n�s
�C
�a
�t
�e
�g
�o
�r
�i
�e
�s



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�6�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�I�n�f�o�r�m�a�t�i�o�n� �P�a�c�k�a�g�e� �:� �M�h�s�_�L�u�l�u�s

�W�a�k�t�u �F�a�k�u�l�t�a�s
�(�s�n�o�w�f�l�a
�k�e�)

�P�r�o�d�i �M�h�s�_�L�u�l�u
�s

�P�r�o�p�i�n�s�i
�(�s�n�o�w�f�l�a�k�e
�)

�K�a�b�_�K�o�d�y
�a

�S�m�a

�T�a�h�u�n �K�D�_�F�A�K�U�L
�T�A�S

�K�D�_�P�R�O�D�I�N�P�M �I�D�_�P�R�O�P�I�N�S
�I

�I�D�_�K�A�B�_�K
�O�D�Y�A

�i�d�_�s�m�a

�S�e�m�e�s�t�e�r�N�A�M�A�_�F�A�K
�U�L�T�A�S

�K�D�_�F�A�K�U�L
�T�A�S

�N�A�M�A�_�M�H�S�N�A�M�A�_�P�R�O�P�I
�N�S�I

�N�A�M�A�_�K�A�B
�K�O�D�Y�A

�n�a�m�a�_�s�m�a

�Q�u�a�r�t�e�r �N�A�M�A�_�P�R�O
�D�I

�T�H�N�_�M�A�S�U
�K

�a�l�a�m�a�t

�B�u�l�a�n �J�E�N�J�A�N�G�J�L�R�_�L�L�S �i�d�_�k�a�b�_�s
�m�a

�T�a�n�g�g�a�l �S�I�N�G�K�_�G�E
�L�A�R �J�N�S�_�K�E�L

�S�I�N�G�K�A�T�A
�N �A�G�A�M�A

�T�G�L�_�W�I�S�U
�D�A
�T�G�L�_�Y�U�D
�U�R�U�T
�I�P�K�_�L�U�L�U
�S
�L�A�M�A�_�S�T�U
�D�I�_�T�H�N�_�B
�L�N
�L�A�M�A�_�S�T�U
�D�I�_�D�E�C
�L�A�M�A�_�T�A
�P�E�R�I�O�D�E�_
�W�I�S�U�D�A

�M�e�a�s�u�r�e�s� �:� �j�u�m�l�a�h� �m�h�s�_�l�u�l�u�s� �(�c�o�u�n�t�)�,� �I�P�K�_�L�U�L�U�S� �T�e�r�b�a�i�k�,� �I�P�K�_�L�U�L�U�S
�T�e�r�b�u�r�u�k�,� �L�a�m�a� �S�t�u�d�i� �T�e�r�c�e�p�a�t�,� �L�a�m�a� �S�t�u�d�i� �T�e�r�l�a�m�a�,� �J�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�u�n�t�u�k� �L�a�m�a� �S�t�u�d�i� �d�e�n�g�a�n� �r�a�n�g�e� �y�a�n�g� �s�u�d�a�h� �d�i�t�e�n�t�u�k�a�n�,� �P�r�o�s�e�n�t�a�s�e� �j�u�m�l�a�h
�m�a�h�a�s�i�s�w�a� �l�u�l�u�s� �u�n�t�u�k� �L�a�m�a� �S�t�u�d�i� �d�e�n�g�a�n� �r�a�n�g�e�y�a�n�g� �s�u�d�a�h� �d�i�t�e�n�t�u�k�a�n�,
�J�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s� �u�n�t�u�k� �I�P�K�_�L�U�L�U�S� �d�e�n�g�a�n� �r�a�n�g�e� �y�a�n�g� �s�u�d�a�h
�d�i�t�e�n�t�u�k�a�n�,� �P�r�o�s�e�n�t�a�s�e� �j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s� �u�n�t�u�k� �I�P�K�_�L�U�L�U�S� �d�e�n�g�a�n
�r�a�n�g�e� �y�a�n�g� �s�u�d�a�h� �d�i�t�e�n�t�u�k�a�n�,� �R�a�t�a�-�r�a�t�a� �I�P�K�_�L�U�L�U�S�,� �R�a�t�a�-�r�a�t�a� �L�a�m�a� �S�t�u�d�i�.

�D�i�m�e�n�s�i�o�n�s
�C
�a
�t
�e
�g
�o
�r
�i
�e
�s



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�7�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�I�n�f�o�r�m�a�t�i�o�n� �P�a�c�k�a�g�e� �:� �C�a�m�a�b�a

�W�a�k�t
�u

�F�a�k�u�l�t�a�s
�(�s�n�o�w�f�l�a�k�e
�)

�P�r�o�d�i �C�a�m�a�b�a �P�r�o�p�i�n�s�i
�(�s�n�o�w�f�l�a�k�e
�)

�K�a�b�_�K�o�d�y
�a

�S�m�a

�T�a�h�u
�n

�K�D�_�F�A�K�U�L�T�A
�S

�K�D�_�P�R�O�D�I�K�D�_�C�A�L�O�N�I�D�_�P�R�O�P�I�N�S
�I

�I�D�_�K�A�B�_�K
�O�D�Y�A

�i�d�_�s�m�a

�N�A�M�A�_�F�A�K�U�L
�T�A�S

�K�D�_�F�A�K�U�L�T�A
�S

�N�A�M�A�_�C�A�L�O�N�N�A�M�A�_�P�R�O�P�I
�N�S�I

�N�A�M�A�_�K�A�B
�K�O�D�Y�A

�n�a�m�a�_�s�m�a

�N�A�M�A�_�P�R�O�D�I�T�H�N�_�M�A�S�U�K �a�l�a�m�a�t
�J�E�N�J�A�N�G �J�A�L�U�R �i�d�_�k�a�b�_�s

�m�a
�S�I�N�G�K�_�G�E�L�A
�R

�J�N�S�_�K�E�L

�S�I�N�G�K�A�T�A�N�A�G�A�M�A
�M�A�S�U�K
�A�L�A�S�A�N�_�M�U�N
�D�U�R
�N�P�M
�V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I
�F
�P�E�N�A�L�A�R�A�N
�B�H�S�_�I�N�G�G�R�I
�S
�T�O�T�A�L�_�N�I�L�A
�I
�M�A�T�E�M�A�T�I�K�A
�_�N�E�M
�B�H�S�_�I�N�G�G�R�I
�S�_�N�E�M
�N�E�M
�R�A�T�A�2�_�N�E�M
�A�V�G�_�M�A�T�_�R�A
�P�O�R
�A�V�G�_�I�N�G�G�R�I
�S�_�R�A�P�O�R

�M�e�a�s�u�r�e�s� �:� �j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �(�c�o�u�n�t�)�,� �R�a�t�a�-�r�a�t�a� �n�i�l�a�i� �t�e�s�t� �m�a�s�u�k� �(�V�E�R�B�A�L�,
�K�U�A�N�T�I�T�A�T�I�F�,� �P�E�N�A�L�A�R�A�N�,� �B�H�S�_�I�N�G�G�R�I�S�,� �T�O�T�A�L�_�N�I�L�A�I�)�,� �R�a�t�a�-�r�a�t�a� �n�i�l�a�i� �r�a�p�o�r
�(�A�V�G�_�M�A�T�_�R�A�P�O�R�,� �A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R�)�,� �R�a�t�a�-�r�a�t�a� �n�i�l�a�i� �N�E�M� �(�M�A�T�E�M�A�T�I�K�A�_�N�E�M�,
�B�H�S�_�I�N�G�G�G�R�I�S�_�N�E�M�,� �N�E�M�,� �R�A�T�A�2�_�N�E�M�)

�D�i�m�e�n�s�i�o�n�s
�C
�a
�t
�e
�g
�o
�r
�i
�e
�s



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �2�8�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�I�n�f�o�r�m�a�t�i�o�n� �P�a�c�k�a�g�e� �:� �M�a�h�a�s�i�s�w�a�k�r�s

�W�a�k�t�u �F�a�k�u�l�t�a�s
�(�s�n�o�w�f�l�a
�k�e�)

�P�r�o�d�i �M�a�h�a�s�i�s�w�a�k�r�s�P�r�o�p�i�n�s�i
�(�s�n�o�w�f�l�a
�k�e�)

�K�a�b�_�K�o�d�y
�a

�S�m�a

�T�a�h�u�n �K�D�_�F�A�K�U�L
�T�A�S

�K�D�_�P�R�O�D�I�N�P�M �I�D�_�P�R�O�P�I
�N�S�I

�I�D�_�K�A�B�_�K
�O�D�Y�A

�i�d�_�s�m�a

�N�A�M�A�_�F�A�K
�U�L�T�A�S

�K�D�_�F�A�K�U�L
�T�A�S

�N�A�M�A�_�M�H�S �N�A�M�A�_�P�R�O
�P�I�N�S�I

�N�A�M�A�_�K�A�B
�K�O�D�Y�A

�n�a�m�a�_�s�m�a

�N�A�M�A�_�P�R�O
�D�I

�T�H�N�_�M�A�S�U�K �a�l�a�m�a�t

�J�E�N�J�A�N�G�J�N�S�_�K�E�L �i�d�_�k�a�b�_�s
�m�a

�S�I�N�G�K�_�G�E
�L�A�R �S�T�A�T�_�S�T�U�D�I

�S�I�N�G�K�A�T�A
�N �J�L�R�_�L�L�S

�V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N
�B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M�A�T�I�K�A�_�N�E
�M
�B�H�S�_�I�N�G�G�R�I�S�_�N
�E�M
�N�E�M
�R�A�T�A�2�_�N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G�_�I�N�G�G�R�I�S�_�R
�A�P�O�R

�M�e�a�s�u�r�e�s� �:� �R�a�t�a�-�r�a�t�a� �n�i�l�a�i� �t�e�s�t� �m�a�s�u�k� �(�V�E�R�B�A�L�,� �K�U�A�N�T�I�T�A�T�I�F�,� �P�E�N�A�L�A�R�A�N�,
�B�H�S�_�I�N�G�G�R�I�S�,� �T�O�T�A�L�_�N�I�L�A�I�)�,� �R�a�t�a�-�r�a�t�a� �n�i�l�a�i� �r�a�p�o�r� �(�A�V�G�_�M�A�T�_�R�A�P�O�R�,
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
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�N�O�_�S�E�M�E�S�T�E
�R
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�T�i�m�e �K�E�L�A�S �M�a�t�a�k�u�l
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�I�n�f�o�r�m�a�t�i�k�a
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a
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�M�e�a�s�u�r�e�s� �:� �j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �(�c�o�u�n�t�)�,� �S�u�m� �t�o�t�a�l�b�o�b�o�t�,� �I�P�K� �K�E�L�A�S�,� �R�a�t�a�-�r�a�t�a� �j�u�m�l�a�h
�k�e�h�a�d�i�r�a�n�,� �P�r�o�s�e�n�t�a�s�e� �k�e�h�a�d�i�r�a�n�,� �P�r�o�s�e�n�t�a�s�e� �s�e�b�a�r�a�n� �n�i�l�a�i� �m�a�t�a�k�u�l�i�a�h�,� �J�u�m�l�a�h� �m�a�h�a�s�i�s�w�a
�t�i�d�a�k� �l�u�l�u�s� �p�a�d�a� �m�a�t�a�k�u�l�i�a�h�,� �P�r�o�s�e�n�t�a�s�e� �j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �t�i�d�a�k� �l�u�l�u�s� �p�a�d�a� �m�a�t�a�k�u�l�i�a�h�,
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�S�K�P�L � �B�I�A �3�1�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
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�O�R
�A�V�G�_�I�N�G�G�R�I�S
�_�R�A�P�O�R

�M�e�a�s�u�r�e�s� �:� �j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �(�c�o�u�n�t�)�,� �I�P�S� �T�e�r�b�a�i�k�,� �I�P�S� �T�e�r�b�u�r�u�k�,� �I�P�K
�T�e�r�b�a�i�k�,� �I�P�K� �T�e�r�b�u�r�u�k�,� �R�a�t�a�-�r�a�t�a� �I�P�S�,� �R�a�t�a�-�r�a�t�a� �I�P�K�,� �J�u�m�l�a�h� �m�a�h�a�s�i�s�w�a
�u�n�t�u�k� �I�P�S� �d�e�n�g�a�n� �r�a�n�g�e� �y�a�n�g� �s�u�d�a�h� �d�i�t�e�n�t�u�k�a�n�,� �P�r�o�s�e�n�t�a�s�e� �j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a
�u�n�t�u�k� �I�P�S� �d�e�n�g�a�n� �r�a�n�g�e� �y�a�n�g� �s�u�d�a�h� �d�i�t�e�n�t�u�k�a�n�,� �J�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �u�n�t�u�k� �I�P�K
�d�e�n�g�a�n� �r�a�n�g�e� �y�a�n�g� �s�u�d�a�h� �d�i�t�e�n�t�u�k�a�n�,� �P�r�o�s�e�n�t�a�s�e� �j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �u�n�t�u�k� �I�P�K
�d�e�n�g�a�n� �r�a�n�g�e� �y�a�n�g� �s�u�d�a�h� �d�i�t�e�n�t�u�k�a�n

�I�n�f�o�r�m�a�t�i�o�n� �P�a�c�k�a�g�e� �:� �F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a

�W�a�k�t�u �C�a�m�a�b�a �F�a�k�u�l�t�a�s
�(�s�n�o�w�f�l�a
�k�e�)

�P�r�o�d�i �P�r�o�p�i�n�s�i
�(�s�n�o�w�f�l�a�k�e
�)

�K�a�b�_�K�o�d�y�a
�(�s�n�o�w�f�l�a�k�e
�)

�S�m�a
�(�s�n�o�w�f�l�a�k�e
�)

�T�a�h�u�n �K�D�_�C�A�L�O�N �K�D�_�F�A�K�U�L
�T�A�S

�K�D�_�P�R�O�D�I�I�D�_�P�R�O�P�I�N�S
�I

�I�D�_�K�A�B�_�K�O�D
�Y�A

�i�d�_�s�m�a

�Q�u�a�r�t�e�r �N�A�M�A�_�C�A�L�O�N�N�A�M�A�_�F�A�K
�U�L�T�A�S

�K�D�_�F�A�K�U�L�T�A
�S

�N�A�M�A�_�P�R�O�P�I
�N�S�I

�N�A�M�A�_�K�A�B�K�O
�D�Y�A

�n�a�m�a�_�s�m�a

�S�e�m�e�s�t�e�r �T�H�N�_�M�A�S�U�K �N�A�M�A�_�P�R�O�D�I �a�l�a�m�a�t
�B�u�l�a�n �J�A�L�U�R �J�E�N�J�A�N�G �i�d�_�k�a�b�_�s�m�a
�T�a�n�g�g�a�l �J�N�S�_�K�E�L �S�I�N�G�K�_�G�E�L�A

�R
�A�G�A�M�A �S�I�N�G�K�A�T�A�N
�M�A�S�U�K
�A�L�A�S�A�N�_�M�U�N�D�U�R
�N�P�M
�V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N
�B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M�A�T�I�K�A�_�N�E
�M
�B�H�S�_�I�N�G�G�R�I�S�_�N
�E�M
�N�E�M
�R�A�T�A�2�_�N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G�_�I�N�G�G�R�I�S�_�R
�A�P�O�R

�M�e�a�s�u�r�e�s� �:� �j�u�m�l�a�h� �c�a�m�a�b�a� �p�a�d�a� �p�r�o�d�i� �p�i�l�i�h�a�n� �1�,� �j�u�m�l�a�h� �c�a�m�a�b�a� �p�a�d�a� �p�r�o�d�i� �p�i�l�i�h�a�n� �2�,
�j�u�m�l�a�h� �c�a�m�a�b�a� �p�a�d�a� �p�r�o�d�i� �p�i�l�i�h�a�n� �3�,� �j�u�m�l�a�h� �c�a�m�a�b�a� �d�i�t�e�r�i�m�a�,� �j�u�m�l�a�h� �c�a�m�a�b�a
�r�e�g�i�s�t�r�a�s�i�,� �j�u�m�l�a�h� �t�o�t�a�l� �c�a�m�a�b�a� �y�a�n�g� �m�e�n�d�a�f�t�a�r� �p�a�d�a� �p�r�o�d�i� �t�e�r�t�e�n�t�u

�D�i�m�e�n�s�i�o�n�s
�C
�a
�t
�e
�g
�o
�r
�i
�e
�s



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �3�2�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�4 �S�p�e�s�i�f�i�k�a�s�i� �D�a�t�a

�4�.�1 �E�n�t�i�t�y� �R�e�l�a�t�i�o�n�s�h�i�p� �D�i�a�g�r�a�m�(�E�R�D�)

�m�a�h�a�s�i�s�w�a

�N�P�M
�N�A�M�A�_�M�H�S
�T�H�N�_�M�A�S�U�K
�J�L�R�_�L�L�S
�S�H�I�F�T�_�M�H�S
�K�D�_�P�R�O�D�I
�S�T�A�T�_�S�T�U�D�I
�T�G�L�_�D�O
�J�N�S�_�K�E�L
�A�G�A�M �A
�I�D�_�S�M�A
�I�D�_�K�A�B�_�O�R�T�U
�S�T�A�T�U�S�_�T�R�A�N�S
�l�o�a�d�e�d�_�d�a�t�e

�m�h�s�_�l�u�l�u�s
�N�P�M
�N�A�M�A�_�M�H�S
�T�H�N�_�M�A�S�U�K
�J�L�R�_�L�L�S
�K�D�_�P�R�O�D�I
�J�N�S�_�K�E�L
�A�G�A�M �A
�I�D�_�S�M�A
�I�D�_�K�A�B�_�O�R�T�U
�T�G�L�_�W�I�S�U�D�A
�T�G�L�_�Y�U�D
�U�R�U�T
�I�P�K�_�L�U�L�U�S
�L�A�M�A�_�S�T�U�D�I�_�T�H�N�_�B�L�N
�P�E�R�I�O�D�E�_�W�I�S�U�D�A
�L�A�M�A�_�T�A
�P�E�R�I�O�D�E�_�W�I�S�U�D�A
�l�o�a�d�e�d�_�d�a�t�e

�c�a�m�a�b�a

�K�D�_�C�A�L�O�N
�J�A�L�U�R
�N�A�M�A�_�C�A�L�O�N
�P�I�L�I�H�A�N�_�1
�P�I�L�I�H�A�N�_�2
�P�I�L�I�H�A�N�_�3
�J�N�S�_�K�E�L
�A�G�A�M �A
�I�D�_�S�M�A
�I�D�_�K�A�B
�M�A�S�U�K
�A�L�A�S�A�N�_�M �U�N�D�U�R
�T�H�N�_�M�A�S�U�K
�N�P�M
�V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N
�B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M �A�T�I�K�A�_�N�E�M
�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M
�N�E�M
�R�A�T�A�2�_�N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R
�l�o�a�d�e�d�_�d�a�t�e

�f�a�k�u�l�t�a�s

�K�D�_�F�A�K�U�L�T�A�S
�N�A�M�A�_�F�A�K�U�L�T�A�S
�l�o�a�d�e�d�_�d�a�t�e

�p�r�o�d�i

�K�D�_�P�R�O�D�I
�K�D�_�F�A�K�U�L�T�A�S
�N�A�M�A�_�P�R�O�D�I
�J�E�N�J�A�N�G
�S�I�N�G�K�_�G�E�L�A�R
�S�I�N�G�K�A�T�A�N
�l�o�a�d�e�d�_�d�a�t�e

�s�m�a

�I�D�_�S�M�A
�N�A�M�A�_�S�M�A
�A�L�A�M�A�T
�I�D�_�K�A�B�_�S�M�A
�l�o�a�d�e�d�_�d�a�t�e

�p�r�o�p�i�n�s�i

�I�D�_�P�R�O�P�I�N�S�I
�N�A�M�A�_�P�R�O�P�I�N�S�I
�l �o�a�d�e�d�_�d�a�t�e

�k�a�b�_�k�o�d�y�a

�I�D�_�K�A�B�_�K�O�D�Y�A
�I�D�_�P�R�O�P�I�N�S�I
�N�A�M�A�_�K�A�B�_�K�O�D�Y�A
�l�o�a�d�e�d�_�d�a�t�e

�d�o�s�e�n

�N�P�P
�N�A�M�A�_�D�O�S�E�N
�J�E�N�I�S�_�D�O�S�E�N
�I�D�_�P�R�O�D�I
�T�G�L�_�L�A�H�I�R
�J�N�S�_�K�E�L
�G�E�L�A�R�_�S�1
�G�E�L�A�R�_�S�2
�G�E�L�A�R�_�S�3
�J�A�B�A�T�A�N�_�A�K�A�D�E�M�I�K
�l�o�a�d�e�d�_�d�a�t�e

�k�e�l�a�s

�I�D�_�K�E�L�A�S
�I�D�_�M�K
�I�D�_�T�I�M �E
�K�E�L�A�S
�S�K�S
�N�P�P�_�D�O�S�E�N�1
�N�P�P�_�D�O�S�E�N�2
�N�P�P�_�D�O�S�E�N�3
�N�P�P�_�D�O�S�E�N�4
�I�D�_�P�R�O�D�I
�e�v�_�w�a�k�t�u
�e�v�_�m�a�t�e�r�i
�e�v�_�m�e�t�o�d�e
�e�v�_�m�e�d�i�a
�e�v�_�m�i�n�a�t
�e�v�_�n�i�l�a�i
�l �o�a�d�e�d�_�d�a�t�e

�m�a�t�a�k�u�l�i �a�h

�I�D�_�M�K
�I�D�_�P�R�O�D�I
�J�E�N�I�S�_�M�K
�S�I�F�A�T�_�M�K
�S�E�M �E�S�T�E�R
�K�O�D�E�_�M�K
�N�A�M�A�_�M�K
�S�K�S
�N�I�L�A�I�_�L�U�L�U�S
�B�O�B�O�T�_�N�I�L�A�I�_�L�U�L�U�S
�l�o�a�d�e�d�_�d�a�t�e

�t�i�m�e

�I�D�_�T�I�M �E
�I�D�_�T�A�H�U�N�_�A�K�A�D�E�M �I�K
�N�O�_�S�E�M�E�S�T�E�R
�S�E�M �E�S�T�E�R
�l�o�a�d�e�d�_�d�a�t�e

�m�a�h�a�s�i�s�w�a�k�r�s

�N�P�M
�N�A�M�A�_�M�H�S
�K�D�_�P�R�O�D�I
�T�H�N�_�M�A�S�U�K
�J�N�S�_�K�E�L
�S�T�A�T�_�S�T�U�D�I
�I�D�_�S�M�A
�I�D�_�K�A�B
�J�L�R�_�L�L�S
�V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N
�B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M �A�T�I�K�A�_�N�E�M
�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M
�N�E�M
�R�A�T�A�2�_�N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R
�l�o�a�d�e�d�_�d�a�t�e

�F�a�c�t�K�u�l�i�a�h

�N�P�M
�I�D�_�T�I�M �E
�I�D�_�P�R�O�D�I
�I�D�_�K�E�L�A�S
�N�I�L�A�I
�b�o�b�o�t
�s�t�a�t�u�s�_�l�u�l�u�s
�S�K�S
�t�o�t�a�l�b�o�b�o�t
�H�a�d�i�r
�A�l�p�a
�I�z�i�n
�l�o�a�d�e�d�_�d�a�t�e

�F�a�c�t�I�p�s

�N�P�M
�I�D�_�T�I�M �E
�I�P�S
�I�P�K
�l�o�a�d�e�d�_�d�a�t�e

�F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a

�K�D�_�C�A�L�O�N
�K�D�_�P�R�O�D�I
�j �m�l�_�p�i�l�i �h�a�n�_�1
�j�m�l�_�p�i�l�i �h�a�n�_�2
�j�m�l�_�p�i�l�i �h�a�n�_�3
�j�m�l�_�d�i�t�e�r�i�m�a
�j�m�l�_�r�e�g �i�s �t�r�a�s�i
�l �o�a�d�e�d�_�d�a�t�e



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �3�3�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�4�.�2 �K�a�m�u�s� �D�a�t�a

�4�.�2�.�1 �T�a�b�e�l� �D�i�m�e�n�s�i� �f�a�k�u�l�t�a�s

�K�D�_�F�A�K�U�L�T�A�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�K�o�d�e� �f�a�k�u�l�t�a�s �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�)

�N�A�M�A�_�F�A�K�U�L�T�A�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a� �f�a�k�u�l�t�a�s �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�0�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�2 �T�a�b�e�l� �D�i�m�e�n�s�i� �p�r�o�d�i

�K�D�_�F�A�K�U�L�T�A�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�K�o�d�e� �f�a�k�u�l�t�a�s �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�)

�K�D�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�K�o�d�e� �p�r�o�d�i �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�N�A�M�A�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a� �p�r�o�d�i �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�0�)

�J�E�N�J�A�N�G
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�e�n�j�a�n�g� �p�r�o�d�i �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�S�I�N�G�K�_�G�E�L�A�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�i�n�g�k�a�t�a�n

�u�n�t�u�k� �g�e�l�a�r
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�)

�S�I�N�G�K�A�T�A�N
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�i�n�g�k�a�t�a�n

�p�r�o�d�i
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �3�4�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�3 �T�a�b�e�l� �D�i�m�e�n�s�i� �p�r�o�p�i�n�s�i

�I�D�_�P�R�O�P�I�N�S�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�p�i�n�s�i �N�u�m�b�e�r �- �- �A�l�l

�n�u�m�e�r�i�c
�N�u�m�e�r�i�c�(�4�,�0�)

�N�A�M�A�_�P�R�O�P�I�N�S�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a� �p�r�o�p�i�n�s�i �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�0�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�4 �T�a�b�e�l� �D�i�m�e�n�s�i� �k�a�b�_�k�o�d�y�a

�I�D�_�K�A�B�_�K�O�D�Y�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �k�a�b�u�p�a�t�e�n�/

�k�o�t�a�m�a�d�y�a
�N�u�m�b�e�r �- �- �A�l�l

�n�u�m�e�r�i�c
�N�u�m�e�r�i�c�(�4�,�0�)

�I�D�_�P�R�O�P�I�N�S�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�p�i�n�s�i �N�u�m�b�e�r �- �- �A�l�l

�n�u�m�e�r�i�c
�N�u�m�e�r�i�c�(�4�,�0�)

�N�A�M�A�_�K�A�B�_�K�O�D�Y�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a

�k�a�b�u�p�a�t�e�n�/
�k�o�t�a�m�a�d�y�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�5�0�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �3�5�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�4�.�2�.�5 �T�a�b�e�l� �D�i�m�e�n�s�i� �s�m�a

�I�D�_�S�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �s�m�a �N�u�m�b�e�r �- �- �A�l�l

�n�u�m�e�r�i�c
�I�n�t�e�g�e�r

�I�D�_�K�A�B�_�S�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �k�a�b�u�p�a�t�e�n

�u�n�t�u�k� �s�m�a
�N�u�m�b�e�r �- �- �A�l�l

�n�u�m�e�r�i�c
�N�u�m�e�r�i�c�(�4�,�0�)

�N�A�M�A�_�S�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a� �s�m�a �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�0�0�)

�A�L�A�M�A�T
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�A�l�a�m�a�t� �s�m�a �t�e�x�t �- �- �- �t�e�x�t

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�6 �T�a�b�e�l� �D�i�m�e�n�s�i� �d�o�s�e�n

�N�P�P
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r� �p�o�k�o�k
�p�e�g�a�w�a�i� �u�n�t�u�k
�d�o�s�e�n

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�)

�I�D�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�J�E�N�I�S�_�D�O�S�E�N
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�e�n�i�s� �d�o�s�e�n �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�3�0�)

�N�A�M�A�_�D�O�S�E�N
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a� �d�o�s�e�n �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�8�0�)

�T�G�L�_�L�A�H�I�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �3�6�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�T�a�n�g�g�a�l� �l�a�h�i�r
�d�o�s�e�n

�D�a�t�e �- �y�y�y�y�-�m�m�-
�d�d

�- �D�a�t�e�t�i�m�e

�J�N�S�_�K�E�L
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�e�n�i�s� �k�e�l�a�m�i�n

�d�o�s�e�n
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�)

�G�E�L�A�R�_�S�1
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�G�e�l�a�r� �s�1

�d�o�s�e�n
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�)

�G�E�L�A�R�_�S�2
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�G�e�l�a�r� �s�2

�d�o�s�e�n
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�)

�G�E�L�A�R�_�S�3
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�G�e�l�a�r� �s�3

�d�o�s�e�n
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�)

�J�A�B�A�T�A�N�_�A�K�A�D�E�M�I�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�a�b�a�t�a�n

�a�k�a�d�e�m�i�k
�d�o�s�e�n

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�0�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�7 �T�a�b�e�l� �D�i�m�e�n�s�i� �m�a�t�a�k�u�l�i�a�h

�I�D�_�M�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �m�a�t�a�k�u�l�i�a�h �N�u�m�b�e�r �- �- �A�l�l

�n�u�m�e�r�i�c
�I�n�t�e�g�e�r

�I�D�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�J�E�N�I�S�_�M�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�e�n�i�s

�m�a�t�a�k�u�l�i�a�h
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �3�7�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�S�I�F�A�T�_�M�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�i�f�a�t

�m�a�t�a�k�u�l�i�a�h
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�0�)

�S�E�M�E�S�T�E�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�e�m�e�s�t�e�r

�m�a�t�a�k�u�l�i�a�h
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �T�i�n�y�i�n�t

�K�O�D�E�_�M�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�K�o�d�e

�m�a�t�a�k�u�l�i�a�h
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�)

�N�A�M�A�_�M�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a

�m�a�t�a�k�u�l�i�a�h
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�7�0�)

�S�K�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�u�m�l�a�h� �s�k�s
�m�a�t�a�k�u�l�i�a�h

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �T�i�n�y�i�n�t

�N�I�L�A�I�_�L�U�L�U�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�i�l�a�i� �l�u�l�u�s

�u�n�t�u�k
�m�a�t�a�k�u�l�i�a�h

�(�h�u�r�u�f�)

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�)

�B�O�B�O�T�_�N�I�L�A�I�_�L�U�L�U�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�B�o�b�o�t� �n�i�l�a�i
�l�u�l�u�s� �u�n�t�u�k
�m�a�t�a�k�u�l�i�a�h

�(�a�n�g�k�a�)

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�2�,�1�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�8 �T�a�b�e�l� �D�i�m�e�n�s�i� �t�i�m�e

�I�D�_�T�I�M�E
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a

�I�d� �w�a�k�t�u �N�u�m�b�e�r �- �- �A�l�l �I�n�t�e�g�e�r



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �3�8�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�n�u�m�e�r�i�c

�I�D�_�T�A�H�U�N�_�A�K�A�D�E�M�I�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �t�a�h�u�n
�a�k�a�d�e�m�i�k

�N�u�m�b�e�r �- �- �A�l�l
�n�u�m�e�r�i�c

�S�m�a�l�l�i�n�t

�N�O�_�S�E�M�E�S�T�E�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r

�s�e�m�e�s�t�e�r
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �T�i�n�y�i�n�t

�S�E�M�E�S�T�E�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�e�m�e�s�t�e�r �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�7�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�9 �T�a�b�e�l� �F�a�k�t�a� �m�a�h�a�s�i�s�w�a

�N�P�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r� �p�o�k�o�k
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�9�)

�K�D�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�N�A�M�A�_�M�H�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�5�0�)

�T�H�N�_�M�A�S�U�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�T�a�h�u�n� �m�a�s�u�k

�m�a�h�a�s�i�s�w�a
�(�a�n�g�k�a�t�a�n�)

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�4�,�0�)

�J�L�R�_�L�L�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�a�l�u�r� �k�e�t�i�k�a

�m�e�n�d�a�f�t�a�r
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�5�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �3�9�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�S�H�I�F�T�_�M�H�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�h�i�f�t

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�0�)

�S�T�A�T�_�S�T�U�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�t�a�t�u�s� �s�t�u�d�i

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�0�)

�T�G�L�_�D�O
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�T�a�n�g�g�a�l� �D�O
�m�a�h�a�s�i�s�w�a

�(�j�i�k�a
�s�t�a�t�u�s�n�y�a� �D�O�)

�D�a�t�e �- �y�y�y�y�-�m�m�-
�d�d

�- �D�a�t�e�t�i�m�e

�J�N�S�_�K�E�L
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�e�n�i�s� �k�e�l�a�m�i�n

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�)

�A�G�A�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�A�g�a�m�a

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�5�)

�I�D�_�S�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �s�m�a

�m�a�h�a�s�i�s�w�a
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �I�n�t�e�g�e�r

�I�D�_�K�A�B�_�O�R�T�U
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �k�a�b�u�p�a�t�e�n

�a�s�a�l
�m�a�h�a�s�i�s�w�a

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�4�,�0�)

�S�T�A�T�U�S�_�T�R�A�N�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�t�a�t�u�s

�m�a�h�a�s�i�s�w�a
�t�r�a�n�s�f�e�r

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �b�i�t

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �4�0�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�4�.�2�.�1�0�T�a�b�e�l� �F�a�k�t�a� �m�h�s�_�l�u�l�u�s

�N�P�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r� �p�o�k�o�k
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�9�)

�K�D�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i �t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�N�A�M�A�_�M�H�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�5�0�)

�T�H�N�_�M�A�S�U�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�T�a�h�u�n� �m�a�s�u�k

�m�a�h�a�s�i�s�w�a
�(�a�n�g�k�a�t�a�n�)

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�4�,�0�)

�J�L�R�_�L�L�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�a�l�u�r� �k�e�t�i�k�a

�m�e�n�d�a�f�t�a�r
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�5�)

�J�N�S�_�K�E�L
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�e�n�i�s� �k�e�l�a�m�i�n

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�)

�A�G�A�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�A�g�a�m�a

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�5�)

�I�D�_�S�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �s�m�a

�m�a�h�a�s�i�s�w�a
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �I�n�t�e�g�e�r

�I�D�_�K�A�B�_�O�R�T�U
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �k�a�b�u�p�a�t�e�n

�a�s�a�l
�m�a�h�a�s�i�s�w�a

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�4�,�0�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �4�1�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�T�G�L�_�W�I�S�U�D�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�T�a�n�g�g�a�l
�w�i�s�u�d�a

�m�a�h�a�s�i�s�w�a
�l�u�l�u�s

�D�a�t�e �- �y�y�y�y�-�m�m�-
�d�d

�- �D�a�t�e�t�i�m�e

�T�G�L�_�Y�U�D
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�T�a�n�g�g�a�l

�y�u�d�i�s�i�u�m
�m�a�h�a�s�i�s�w�a

�l�u�l�u�s

�D�a�t�e �- �y�y�y�y�-�m�m�-
�d�d

�- �D�a�t�e�t�i�m�e

�U�R�U�T
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r� �u�r�u�t

�p�e�n�d�a�f�t�a�r�a�n
�w�i�s�u�d�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�9�)

�I�P�K�_�L�U�L�U�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�P�K� �k�e�l�u�l�u�s�a�n

�m�a�h�a�s�i�s�w�a
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�4�,�2�)

�L�A�M�A�_�S�T�U�D�I�_�T�H�N�_�B�L�N
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�L�a�m�a� �s�t�u�d�i
�m�a�h�a�s�i�s�w�a

�l�u�l�u�s� �d�a�l�a�m
�t�a�h�u�n� �&� �b�u�l�a�n

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �r�e�a�l

�L�A�M�A�_�S�T�U�D�I�_�D�E�C
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�L�a�m�a� �s�t�u�d�i
�m�a�h�a�s�i�s�w�a

�l�u�l�u�s� �d�a�l�a�m
�d�e�s�i�m�a�l

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�4�,�2�)

�L�A�M�A�_�T�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�L�a�m�a� �t�u�g�a�s

�a�k�h�i�r
�m�a�h�a�s�i�s�w�a

�l�u�l�u�s

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �r�e�a�l

�P�E�R�I�O�D�E�_�W�I�S�U�D�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �p�e�r�i�o�d�e

�w�i�s�u�d�a
�m�a�h�a�s�i�s�w�a

�l�u�l�u�s

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�3�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �4�2�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�1�1�T�a�b�e�l� �F�a�k�t�a� �c�a�m�a�b�a

�K�D�_�C�A�L�O�N
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�K�o�d�e� �c�a�l�o�n
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�8�)

�P�I�L�I�H�A�N�_�1
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i

�p�i�l�i�h�a�n� �1
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�P�I�L�I�H�A�N�_�2
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i

�p�i�l�i�h�a�n� �2
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�P�I�L�I�H�A�N�_�3
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i

�p�i�l�i�h�a�n� �3
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�N�A�M�A�_�C�A�L�O�N
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a� �c�a�l�o�n
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�0�0�)

�J�A�L�U�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�a�l�u�r� �k�e�t�i�k�a

�m�e�n�d�a�f�t�a�r
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�5�)

�J�N�S�_�K�E�L
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�e�n�i�s�k�e�l�a�m�i�n

�c�a�l�o�n
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�)

�A�G�A�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�A�g�a�m�a� �c�a�l�o�n

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�5�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �4�3�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�I�D�_�S�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �s�m�a� �c�a�l�o�n

�m�a�h�a�s�i�s�w�a
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �I�n�t�e�g�e�r

�I�D�_�K�A�B
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �k�a�b�u�p�a�t�e�n

�a�s�a�l� �c�a�l�o�n
�m�a�h�a�s�i�s�w�a

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�4�,�0�)

�M�A�S�U�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i
�d�i�t�e�r�i�m�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�)

�A�L�A�S�A�N�_�M�U�N�D�U�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�A�l�a�s�a�n

�m�e�n�g�u�n�d�u�r�k�a�n
�d�i�r�i

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�0�)

�T�H�N�_�M�A�S�U�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�T�a�h�u�n� �m�a�s�u�k

�c�a�l�o�n
�m�a�h�a�s�i�s�w�a

�(�a�n�g�k�a�t�a�n�)

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�4�)

�N�P�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r� �p�o�k�o�k

�m�a�h�a�s�i�s�w�a
�(�b�i�l�a

�d�i�t�e�r�i�m�a�)

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�9�)

�V�E�R�B�A�L
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�i�l�a�i� �t�e�s

�m�a�s�u�k� �v�e�r�b�a�l
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�5�,�2�)

�K�U�A�N�T�I�T�A�T�I�F
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�i�l�a�i� �t�e�s

�m�a�s�u�k
�k�u�a�n�t�i�t�a�t�i�f

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�5�,�2�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �4�4�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�P�E�N�A�L�A�R�A�N
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�i�l�a�i� �t�e�s

�m�a�s�u�k
�p�e�n�a�l�a�r�a�n

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�5�,�2�)

�B�H�S�_�I�N�G�G�R�I�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�i�l�a�i� �t�e�s

�m�a�s�u�k� �b�a�h�a�s�a
�I�n�g�g�r�i�s

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�5�,�2�)

�T�O�T�A�L�_�N�I�L�A�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�T�o�t�a�l� �n�i�l�a�i

�t�e�s� �m�a�s�u�k
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�5�,�2�)

�M�A�T�E�M�A�T�I�K�A�_�N�E�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a

�N�i�l�a�i� �N�E�M
�m�a�t�e�m�a�t�i�k�a

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�1�8�,�2�)

�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a

�N�i�l�a�i� �N�E�M
�b�a�h�a�s�a

�I�n�g�g�r�i�s

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�1�8�,�2�)

�N�E�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a
�T�o�t�a�l� �n�i�l�a�i

�N�E�M
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�1�8�,�2�)

�R�A�T�A�2�_�N�E�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a

�R�a�t�a�-�r�a�t�a
�n�i�l�a�i� �N�E�M

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�1�8�,�2�)

�A�V�G�_�M�A�T�_�R�A�P�O�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a

�R�a�t�a�-�r�a�t�a
�n�i�l�a�i� �r�a�p�o�r
�m�a�t�e�m�a�t�i�k�a

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�1�8�,�0�)

�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a

�R�a�t�a�-�r�a�t�a
�n�i�l�a�i� �r�a�p�o�r

�b�a�h�a�s�a
�I�n�g�g�r�i�s

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�1�8�,�0�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �4�5�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�4�.�2�.�1�2�T�a�b�e�l� �F�a�k�t�a� �m�a�h�a�s�i�s�w�a�k�r�s

�N�P�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r� �p�o�k�o�k
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�9�)

�N�A�M�A�_�M�H�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�a�m�a

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�5�0�)

�K�D�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�T�H�N�_�M�A�S�U�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�T�a�h�u�n� �m�a�s�u�k

�m�a�h�a�s�i�s�w�a
�(�a�n�g�k�a�t�a�n�)

�N�u�m�b�e�r �- �- �A�l�l� �N�u�m�e�r�i�c �N�u�m�e�r�i�c�(�4�,�0�)

�J�N�S�_�K�E�L
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�e�n�i�s� �k�e�l�a�m�i�n

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�1�)

�S�T�A�T�_�S�T�U�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�S�t�a�t�u�s� �s�t�u�d�i

�m�a�h�a�s�i�s�w�a
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�0�)

�I�D�_�S�M�A
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �s�m�a

�m�a�h�a�s�i�s�w�a
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �I�n�t�e�g�e�r

�I�D�_�K�A�B
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �k�a�b�u�p�a�t�e�n

�a�s�a�l
�m�a�h�a�s�i�s�w�a

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �N�u�m�e�r�i�c�(�4�,�0�)

�J�L�R�_�L�L�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�a�l�u�r� �k�e�t�i�k�a

�m�e�n�d�a�f�t�a�r
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�5�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �4�6�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a
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�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�M�a�h�a�s�i�s�w�a

�e�v�_�n�i�l�a�i
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a

�N�i�l�a�i
�e�v�a�l�u�a�s�i� �d�a�r�i

�g�r�u�p
�p�e�r�t�a�n�y�a�a�n

�M�e�t�o�d�e
�P�e�n�i�l�a�i�a�n

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�3�8�,�3�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�1�4�T�a�b�e�l� �F�a�k�t�a� �F�a�c�t�K�u�l�i�a�h

�N�P�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r� �p�o�k�o�k
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�9�)

�I�D�_�K�E�L�A�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �k�e�l�a�s �N�u�m�b�e�r �- �- �A�l�l

�n�u�m�e�r�i�c
�I�n�t�e�g�e�r

�I�D�_�T�I�M�E
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �w�a�k�t�u
�u�n�t�u�k� �k�e�l�a�s

�N�u�m�b�e�r �- �- �A�l�l
�n�u�m�e�r�i�c

�I�n�t�e�g�e�r

�I�D�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i

�u�n�t�u�k� �k�e�l�a�s
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�N�I�L�A�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�i�l�a�i� �b�a�t�a�s

�l�u�l�u�s
�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�2�)

�b�o�b�o�t
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�B�o�b�o�t� �u�n�t�u�k
�n�i�l�a�i� �b�a�t�a�s

�l�u�l�u�s

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�2�,�1�)

�s�t�a�t�u�s�_�l�u�l�u�s
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �5�0�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�S�t�a�t�u�s� �l�u�l�u�s
�m�a�h�a�s�i�s�w�a

�p�a�d�a
�m�a�t�a�k�u�l�i�a�h

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �b�i�t

�S�K�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�u�m�l�a�h� �s�k�s
�m�a�t�a�k�u�l�i�a�h

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �T�i�n�y�i�n�t

�t�o�t�a�l�_�b�o�b�o�t
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�B�o�b�o�t� �d�i�k�a�l�i

�s�k�s
�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�6�,�1�)

�H�a�d�i�r
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�u�m�l�a�h� �h�a�d�i�r �N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �I�n�t�e�g�e�r

�A�l�p�a
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a
�J�u�m�l�a�h� �t�i�d�a�k
�h�a�d�i�r� �t�i�d�a�k

�a�d�a
�k�e�t�e�r�a�n�g�a�n

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �I�n�t�e�g�e�r

�I�z�i�n
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r� �D�a�t�a
�J�u�m�l�a�h� �t�i�d�a�k
�h�a�d�i�r� �k�a�r�e�n�a

�i�z�i�n

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �I�n�t�e�g�e�r

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�1�5�T�a�b�e�l� �F�a�k�t�a� �F�a�c�t�I�p�s

�N�P�M
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�N�o�m�o�r� �p�o�k�o�k
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�9�)

�I�D�_�T�I�M�E
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �w�a�k�t�u
�u�n�t�u�k� �k�e�l�a�s

�N�u�m�b�e�r �- �- �A�l�l
�n�u�m�e�r�i�c

�I�n�t�e�g�e�r

�I�P�S
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�n�d�e�k�s �N�u�m�b�e�r �- �- �A�l�l �D�e�c�i�m�a�l�(�4�,�2�)



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �5�1�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�p�r�e�s�t�a�s�i� �t�i�a�p
�s�e�m�e�s�t�e�r

�n�u�m�e�r�i�c

�I�P�K
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�n�d�e�k�s

�p�r�e�s�t�a�s�i
�k�u�m�u�l�a�t�i�f

�t�i�a�p� �s�e�m�e�s�t�e�r

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �D�e�c�i�m�a�l�(�4�,�2�)

�l�o�a�d�e�d�_�d�a�t�e
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�W�a�k�t�u� �d�a�t�a

�d�i�m�u�a�t
�D�a�t�e �- �y�y�y�y�-�m�m�-

�d�d� �G�:�i�:�s
�- �D�a�t�e�t�i�m�e

�4�.�2�.�1�6�T�a�b�e�l� �F�a�k�t�a� �F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a

�K�D�_�C�A�L�O�N
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�K�o�d�e� �c�a�l�o�n
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�8�)

�K�D�_�P�R�O�D�I
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�I�d� �p�r�o�d�i
�c�a�l�o�n
�m�a�h�a�s�i�s�w�a

�t�e�x�t �- �- �- �V�a�r�c�h�a�r�(�5�)

�j�m�l�_�p�i�l�i�h�a�n�_�1
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�u�m�l�a�h� �c�a�l�o�n

�m�a�h�a�s�i�s�w�a
�y�a�n�g

�m�e�n�d�a�f�t�a�r
�p�a�d�a� �i�d� �p�r�o�d�i

�t�e�r�t�e�n�t�u
�s�e�b�a�g�a�i

�p�i�l�i�h�a�n� �1

�N�u�m�b�e�r �- �- �A�l�l
�n�u�m�e�r�i�c

�T�i�n�y�i�n�t

�j�m�l�_�p�i�l�i�h�a�n�_�2
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�u�m�l�a�h� �c�a�l�o�n

�m�a�h�a�s�i�s�w�a
�y�a�n�g

�m�e�n�d�a�f�t�a�r
�p�a�d�a� �i�d� �p�r�o�d�i

�t�e�r�t�e�n�t�u
�s�e�b�a�g�a�i

�p�i�l�i�h�a�n� �2

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �T�i�n�y�i�n�t

�j�m�l�_�p�i�l�i�h�a�n�_�3
�R�e�p�r�e�s�e�n�t�a�s�i �D�o�m�a�i�n �R�a�n�g�e �F�o�r�m�a�t �P�r�e�s�i�s�i �S�t�r�u�k�t�u�r

�D�a�t�a
�J�u�m�l�a�h� �c�a�l�o�n

�m�a�h�a�s�i�s�w�a
�y�a�n�g

�N�u�m�b�e�r �- �- �A�l�l� �n�u�m�e�r�i�c �T�i�n�y�i�n�t



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�S�K�P�L � �B�I�A �5�2�/�5�2

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
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�3�.�3�.�2 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�f�a�k�u�l�t�a�s�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �6�4
�3�.�3�.�3 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�p�r�o�d�i�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �6�4
�3�.�3�.�4 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�m�h�s�_�l�u�l�u�s�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �6�4
�3�.�3�.�5 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s�D�a�t�a�c�a�m�a�b�a�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �6�4
�3�.�3�.�6 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�p�r�o�p�i�n�s�i�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �6�5
�3�.�3�.�7 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�k�a�b�_�k�o�d�y�a�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �6�5
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�3�.�3�.�1�5 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�F�a�c�t�I�p�s�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �6�7
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�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �5�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�D�a�f�t�a�r� �G�a�m�b�a�r

�G�a�m�b�a�r� �2�.�1�K�o�m�p�o�n�e�n�-�K�o�m�p�o�n�e�n� �U�m�u�m� �S�i�s�t�e�m� �L�i�n�g�k�u�n�g�a�n�D�a�t�a� �W�a�r�e�h�o�u�s�e
�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �9
�G�a�m�b�a�r� �2�.�2�R�a�n�c�a�n�g�a�n� �T�a�h�a�p�-�T�a�h�a�p� �P�e�m�b�a�n�g�u�n�a�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �9
�G�a�m�b�a�r� �2�.�3�D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�E�T�L� �B�a�g�i�a�n� �I�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �1�1
�G�a�m�b�a�r� �2�.�4�D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�D�a�t�a� �F�l�o�w� �T�a�s�k�.�.�.�.�.�.�.�.�.�.�.�.�. �1�2
�G�a�m�b�a�r� �2�.�5�D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�E�T�L� �B�a�g�i�a�n� �I�I�.�.�.�.�.�.�.�.�.�.�.�.�.�. �2�4
�G�a�m�b�a�r� �2�.�6�D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�D�a�t�a� �F�l�o�w� �T�a�s�k�.�.�.�.�.�.�.�.�.�.�.�.�. �2�5
�G�a�m�b�a�r� �2�.�7�D�e�s�a�i�n �C�o�n�t�r�o�l� �F�l�o�w�P�e�m�b�e�n�t�u�k�a�n� �T�a�b�e�l� �F�a�k�t�a� �d�a�n� �T�a�b�e�l
�D�i�m�e�n�s�i�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �3�2
�G�a�m�b�a�r� �2�.�8�D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�D�a�t�a� �F�l�o�w� �T�a�s�k�.�.�.�.�.�.�.�.�.�.�.�.�. �3�3
�G�a�m�b�a�r� �2�.�9�D�i�m�e�n�s�i�o�n� �U�s�a�g�e�S�e�t�e�l�a�h� �P�e�n�d�e�f�i�n�i�s�i�a�n�R�e�l�a�t�i�o�n�s�h�i�p�.�. �4�9
�G�a�m�b�a�r�3�.�1 �P�h�y�s�i�c�a�l� �D�a�t�a� �M�o�d�e�l�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�. �. �6�8



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�1 �P�e�n�d�a�h�u�l�u�a�n

�1�.�1 �T�u�j�u�a�n

�D�o�k�u�m�e�n� �D�e�s�k�r�i�p�s�i� �P�e�r�a�n�c�a�n�g�a�n� �P�e�r�a�n�g�k�a�t� �L�u�n�a�k

�(�D�P�P�L�)� �b�e�r�t�u�j�u�a�n� �u�n�t�u�k� �m�e�n�d�e�f�i�n�i�s�i�k�a�n� �p�e�r�a�n�c�a�n�g�a�n

�p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �y�a�n�g� �a�k�a�n� �d�i�k�e�m�b�a�n�g�k�a�n�.� �D�o�k�u�m�e�n� �D�P�P�L

�t�e�r�s�e�b�u�t� �d�i�g�u�n�a�k�a�n� �o�l�e�h� �p�e�n�g�e�m�b�a�n�g� �p�e�r�a�n�g�k�a�t� �l�u�n�a�k

�s�e�b�a�g�a�i� �a�c�u�a�n� �u�n�t�u�k� �i�m�p�l�e�m�e�n�t�a�s�i� �p�a�d�a� �t�a�h�a�p

�s�e�l�a�n�j�u�t�n�y�a�.

�1�.�2 �R�u�a�n�g� �L�i�n�g�k�u�p

�P�e�r�a�n�g�k�a�t� �L�u�n�a�k�B�I�A �d�i�k�e�m�b�a�n�g�k�a�n� �d�e�n�g�a�n� �t�u�j�u�a�n

�u�n�t�u�k� �:

�1�. �M�e�n�a�n�g�a�n�i� �p�e�n�g�a�m�b�i�l�a�n� �d�a�t�a� �a�k�a�d�e�m�i�k� �d�a�r�i

�b�e�r�b�a�g�a�i� �s�u�m�b�e�r� �d�a�t�a� �f�a�k�u�l�t�a�s� �d�a�n� �u�n�i�t�-�u�n�i�t

�a�k�a�d�e�m�i�k

�2�. �M�e�n�a�n�g�a�n�i�p�r�o�s�e�s �e�x�t�r�a�c�t�i�o�n�, �t�r�a�n�s�f�o�r�m�a�t�i�o�n�,

�l�o�a�d�i�n�g�(�E�T�L�)

�3�. �M�e�n�a�n�g�a�n�i� �p�e�m�b�u�a�t�a�n�c�u�b�e

�4�. �M�e�n�a�n�g�a�n�i� �p�e�m�b�u�a�t�a�n� �l�a�p�o�r�a�n� �s�e�s�u�a�i� �d�e�n�g�a�n

�k�e�b�u�t�u�h�a�n� �u�n�i�t�-�u�n�i�t� �a�k�a�d�e�m�i�k

�1�.�3 �D�e�f�i�n�i�s�i� �d�a�n� �A�k�r�o�n�i�m

�D�a�f�t�a�r� �d�e�f�i�n�i�s�i� �a�k�r�o�n�i�m� �d�a�n� �s�i�n�g�k�a�t�a�n� �:

�K�e�y�w�o�r�d�/�P�h�r�a�s�e �D�e�f�i�n�i�s�i
�D�P�P�L �D�e�s�k�r�i�p�s�i� �P�e�r�a�n�c�a�n�g�a�n� �P�e�r�a�n�g�k�a�t� �L�u�n�a�k

�d�i�s�e�b�u�t� �j�u�g�a� �S�o�f�t�w�a�r�e� �D�e�s�i�g�n� �D�e�s�c�r�i�p�t�i�o�n
�(�S�D�D�)� �m�e�r�u�p�a�k�a�n� �d�e�s�k�r�i�p�s�i� �d�a�r�i� �p�e�r�a�n�c�a�n�g�a�n
�p�r�o�d�u�k�/�p�e�r�a�n�g�k�a�t� �l�u�n�a�k� �y�a�n�g� �a�k�a�n
�d�i�k�e�m�b�a�n�g�k�a�n�.

�B�I�A �P�e�r�a�n�g�k�a�t� �l�u�n�a�k�b�u�s�i�n�e�s�s� �i�n�t�e�l�l�i�g�e�n�c�e
�d�e�n�g�a�n� �s�u�b�j�e�k� �a�k�a�d�e�m�i�k�.

�M�i�s�s�i�o�n �D�a�t�a�b�a�s�e�M�i�s�s�i�o�n� �y�a�n�g� �m�e�n�y�i�m�p�a�n�d�a�t�a�-�d�a�t�a
�c�a�l�o�n� �m�a�h�a�s�i�s�w�a� �b�a�r�u� �p�a�d�a� �a�p�l�i�k�a�s�i� �S�i�s�t�e�m
�I�n�f�o�r�m�a�s�i� �P�e�n�e�r�i�m�a�a�n� �M�a�h�a�s�i�s�w�a� �B�a�r�u� �y�a�n�g



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
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�D�P�P�L � �B�I�A �7�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�d�i�g�u�n�a�k�a�n� �d�i� �K�a�n�t�o�r� �A�d�m�i�s�i� �d�a�n� �A�k�a�d�e�m�i�k�.

�S�I�A�T�M�A �D�a�t�a�b�a�s�e�S�I�A�T�M�A� �y�a�n�g� �m�e�n�y�i�m�p�a�n� �d�a�t�a�-�d�a�t�a
�p�e�r�k�u�l�i�a�h�a�n� �p�a�d�a� �a�p�l�i�k�a�s�i� �S�i�s�t�e�m� �I�n�f�o�r�m�a�s�i
�A�k�a�d�e�m�i�k� �(�S�I�A�T�M�A�)� �d�a�n� �d�a�t�a� �e�v�a�l�u�a�s�i� �d�o�s�e�n
�p�a�d�a �A�p�l�i�k�a�s�i �E�v�a�l�u�a�s�i� �K�i�n�e�r�j�a� �D�o�s�e�n
�(�P�A�P�K�I�D�O�)� �y�a�n�g� �d�i�g�u�n�a�k�a�n� �d�i� �s�e�m�u�a
�f�a�k�u�l�t�a�s�.

�S�T�A�R�B�A�A�K �D�a�t�a�b�a�s�e�S�T�A�R�B�A�A�K� �y�a�n�g� �m�e�n�y�i�m�p�a�n� �d�a�t�a�-�d�a�t�a
�k�e�m�a�h�a�s�i�s�w�a�a�n� �p�a�d�a� �a�p�l�i�k�a�s�i� �S�i�s�t�e�m
�I�n�f�o�r�m�a�s�i� �A�d�m�i�s�i� �A�k�a�d�e�m�i�k� �(�S�I�K�A�A�)� �y�a�n�g
�d�i�g�u�n�a�k�a�n� �d�i� �K�a�n�t�o�r� �A�d�m�i�s�i� �d�a�n� �A�k�a�d�e�m�i�k�.

�B�I�A�D�W �D�a�t�a�b�a�s�e� �B�I�A�D�W� �m�e�r�u�p�a�k�a�n

�S�S�I�S �S�Q�L� �S�e�r�v�e�r� �I�n�t�e�g�r�a�t�i�o�n� �S�e�r�v�i�c�e�s� �m�e�r�u�p�a�k�a�n
�s�e�b�u�a�h� �p�l�a�t�f�o�r�m�y�a�n�g� �k�o�m�p�r�e�h�e�n�s�i�f� �u�n�t�u�k
�o�p�e�r�a�s�i�E�T�L�y�a�n�g� �m�e�m�u�n�g�k�i�n�k�a�n�s�i�n�k�r�o�n�i�s�a�s�i
�d�a�t�a� �w�a�r�e�h�o�u�s�e�d�e�n�g�a�n�d�a�t�a� �d�a�r�i �s�u�m�b�e�r
�d�a�t�a� �y�a�n�g� �b�e�r�b�e�d�a�.

�S�S�A�S �S�Q�L� �S�e�r�v�e�r� �A�n�a�l�y�s�i�s� �S�e�r�v�i�c�e�s �m�e�n�y�e�d�i�a�k�a�n
�m�e�s�i�n�a�n�a�l�i�t�i�s �u�n�t�u�k�s�o�l�u�s�i� �O�L�A�P�,� �t�e�r�m�a�s�u�k
�a�g�r�e�g�a�s�i�m�e�a�s�u�r�e�p�a�d�a�l�e�b�i�h �d�a�r�i �b�e�b�e�r�a�p�a
�d�i�m�e�n�s�i�.

�C�o�n�t�r�o�l� �F�l�o�w �C�o�n�t�r�o�l� �f�l�o�w� �p�a�d�a� �s�e�b�u�a�h� �p�a�c�k�a�g�e� �u�n�t�u�k
�m�e�n�a�n�g�a�n�i� �b�e�r�m�a�c�a�m�-�m�a�c�a�m� �e�l�e�m�e�n� �d�a�n� �t�a�s�k
�y�a�n�g� �m�e�n�d�e�f�i�n�i�s�i�k�a�n� �k�e�s�e�l�u�r�u�h�a�n� �a�l�i�r�a�n
�k�e�r�j�a�.

�S�e�q�u�e�n�c�e
�C�o�n�t�a�i�n�e�r

�M�e�n�a�n�g�a�n�i� �a�l�i�r�a�n� �d�a�t�a� �y�a�n�g� �m�e�r�u�p�a�k�a�n
�b�a�g�i�a�n� �d�a�r�i� �p�a�c�k�a�g�e�,� �m�e�m�b�a�n�t�u� �m�e�m�b�a�g�i
�p�a�c�k�a�g�e� �m�e�n�j�a�d�i� �l�e�b�i�h� �k�e�c�i�l� �d�a�n� �l�e�b�i�h
�m�u�d�a�h� �d�i�m�a�n�a�g�e�.� �M�a�s�i�n�g�-�m�a�s�i�n�g� �d�a�p�a�t� �b�e�r�i�s�i
�s�a�t�u� �a�t�a�u� �l�e�b�i�h� �t�a�s�k� �d�a�n� �c�o�n�t�a�i�n�e�r�.

�m�a�p�p�i�n�g �P�e�m�e�t�a�a�n� �k�o�l�o�m� �d�a�r�i� �k�o�l�o�m�-�k�o�l�o�m� �p�a�d�a
�d�a�t�a�b�a�s�e� �s�u�m�b�e�r� �k�e� �d�a�t�a�b�a�s�e� �t�u�j�u�a�n�,� �u�n�t�u�k
�m�e�n�e�n�t�u�k�a�n� �a�s�a�l� �s�u�m�b�e�r� �d�a�t�a� �k�o�l�o�m� �t�u�j�u�a�n�.

�H�i�r�a�r�k�i �H�i�r�a�r�k�i� �m�e�r�u�p�a�k�a�n� �b�e�n�t�u�k� �k�e�s�a�t�u�a�n� �d�a�r�i
�d�i�m�e�n�s�i�.� �S�e�b�u�a�h� �d�i�m�e�n�s�i� �b�i�s�a� �t�e�r�b�e�n�t�u�k
�d�a�r�i� �m�u�l�t�i�l�e�v�e�l�,� �y�a�n�g� �m�e�m�p�u�n�y�a�i�p�a�r�e�n�t�-
�c�h�i�l�d� �r�e�l�a�t�i�o�n�s�h�i�p�.

�M�e�a�s�u�r�e �M�e�a�s�u�r�e �m�e�n�g�a�n�d�u�n�g�d�a�t�a� �y�a�n�g� �a�k�a�n
�d�i�a�n�a�l�i�s�a�,� �i�n�f�o�r�m�a�s�i� �k�o�l�o�m� �b�e�r�t�i�p�e
�n�u�m�e�r�i�k�.

�C�a�l�c�u�l�a�t�e�d
�M�e�m�b�e�r

�A�n�g�g�o�t�a �m�e�a�s�u�r�e �y�a�n�g� �d�i�d�e�f�i�n�i�s�i�k�a�n
�b�e�r�d�a�s�a�r�k�a�n� �p�a�d�a� �k�o�m�b�i�n�a�s�i� �d�a�t�a�c�u�b�e�,
�o�p�e�r�a�t�o�r� �a�r�i�t�m�a�t�i�k�a�,� �a�n�g�k�a�-�a�n�g�k�a� �d�a�n
�f�u�n�g�s�i�.� �S�e�b�a�g�a�i� �c�o�n�t�o�h� �d�i�c�i�p�t�a�k�a�n
�C�a�l�c�u�l�a�t�e�d �M�e�m�b�e�r �u�n�t�u�k� �m�e�n�g�h�i�t�u�n�g



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �8�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�p�e�n�j�u�m�l�a�h�a�n� �d�u�a�m�e�a�s�u�r�e�p�a�d�a�c�u�b�e�.

�d�i�m�e�n�s�i �D�i�m�e�n�s�i� � �m�e�r�u�p�a�k�a�n� �s�e�b�u�a�h� �k�a�t�e�g�o�r�i� �y�a�n�g
�i�n�d�e�p�e�n�d�e�n� �d�a�r�i� �m�u�l�t�i�d�i�m�e�n�s�i�o�n�a�l� �b�a�s�i�s
�d�a�t�a�.� �T�i�p�e� �d�a�r�i� �d�i�m�e�n�s�i� �i�n�i� �m�e�n�g�a�n�d�u�n�g
�i�t�e�m� �y�a�n�g� �d�i�g�u�n�a�k�a�n� �s�e�b�a�g�a�i� �k�r�i�t�e�r�i�a�q�u�e�r�y
�u�n�t�u�k� �u�k�u�r�a�n� �b�a�s�i�s� �d�a�t�a�.

�D�i�m�e�n�s�i�o�n� �U�s�a�g�e�M�e�n�d�e�f�i�n�i�s�i�k�a�n �r�e�l�a�t�i�o�n�s�h�i�p �a�n�t�a�r�a� �t�a�b�e�l
�f�a�k�t�a� �k�e� �b�e�r�b�a�g�a�i� �d�i�m�e�n�s�i� �m�e�l�a�l�u�i� �d�e�f�i�n�i�s�i
�R�e�g�u�l�a�r� �R�e�l�a�t�i�o�n�s�h�i�p�a�t�a�u �R�e�f�e�r�e�n�c�e�d
�R�e�l�a�t�i�o�n�s�h�i�p�.

�f�a�k�t�a �T�a�b�e�l� �f�a�k�t�a� �m�e�r�u�p�a�k�a�n� �p�u�s�a�t� �d�a�r�i�s�c�h�e�m�a�,
�d�i� �d�a�l�a�m� �t�a�b�e�l� �f�a�k�t�a� �m�e�m�p�u�n�y�a�i� �d�u�a� �t�i�p�e
�k�o�l�o�m�,� �y�a�i�t�u� �k�o�l�o�m� �y�a�n�g� �m�e�n�y�i�m�p�a�n� �n�i�l�a�i�-
�n�i�l�a�i �n�u�m�e�r�i�c�d�a�n� �k�o�l�o�m� �y�a�n�g�m�e�n�y�i�m�p�a�n
�f�o�r�e�i�g�n� �k�e�y�y�a�n�g� �m�e�n�g�a�c�u� �k�e� �t�a�b�e�l� �d�i�m�e�n�s�i�.

�i�n�d�e�x �S�u�a�t�u� �s�t�r�u�k�t�u�r� �d�a�l�a�m� �d�i�s�k� �y�a�n�g� �d�i�p�a�k�a�i
�u�n�t�u�k� �m�e�m�u�a�t� �d�a�n� �m�e�n�y�i�m�p�a�n� �t�a�b�e�l� �d�e�n�g�a�n
�u�r�u�t�a�n� �t�e�r�t�e�n�t�u�.� �P�e�n�g�g�u�n�a�a�n�i�n�d�e�x �y�a�n�g
�t�e�p�a�t� �a�k�a�n� �s�a�n�g�a�t� �m�e�m�b�a�n�t�u� �p�r�o�s�e�s
�p�e�n�g�o�l�a�h�a�n�d�a�t�a�b�a�s�e �k�a�r�e�n�a� �S�Q�L� �S�e�r�v�e�r
�d�a�p�a�t� �m�e�n�g�g�u�n�a�k�a�n�n�y�a� �d�a�l�a�m� �m�e�n�c�a�r�i� �s�u�a�t�u
�r�e�c�o�r�d �a�t�a�u� �s�e�k�e�l�o�m�p�o�k�r�e�c�o�r�d �p�a�d�a� �s�u�a�t�u
�t�a�b�e�l� �d�e�n�g�a�n� �c�e�p�a�t� �d�a�n� �e�f�i�s�i�e�n�.

�F�o�r�e�i�g�n� �k�e�y �K�o�l�o�m� �a�t�a�u� �f�i�e�l�d� �p�a�d�a� �s�u�a�t�u� �t�a�b�e�l� �y�a�n�g
�b�e�r�f�u�n�g�s�i� �s�e�b�a�g�a�i� �k�u�n�c�i� �y�a�n�g� �m�e�r�u�j�u�k� �k�e
�t�a�b�e�l� �l�a�i�n�.

�2 �A�n�a�l�y�s�i�s� �M�o�d�e�l

�2�.�1 �P�e�r�a�n�c�a�n�g�a�n� �A�r�s�i�t�e�k�t�u�r

�S�o�u�r�c�e� �s�y�s�t�e�m�s�a�d�a�l�a�h� �s�u�m�b�e�r�-�s�u�m�b�e�r� �d�a�t�a� �y�a�n�g

�d�i�b�u�t�u�h�k�a�n�.�S�t�a�g�i�n�g� �a�r�e�a�a�d�a�l�a�h� �t�e�m�p�a�t� �d�i�m�a�n�a� �d�a�t�a

�d�i�b�e�r�s�i�h�k�a�n� �d�a�n� �d�i�s�i�a�p�k�a�n� �d�e�n�g�a�n� �p�r�o�s�e�s�-�p�r�o�s�e�s� �E�T�L�.

�P�r�e�s�e�n�t�a�t�i�o�n� �a�r�e�a�a�d�a�l�a�h� �d�i�m�a�n�a� �d�a�t�a� �d�i�s�i�m�p�a�n� �d�a�n

�d�i�o�p�t�i�m�a�l�k�a�n� �u�n�t�u�k�q�u�e�r�y�, �r�e�p�o�r�t�i�n�g �d�a�n� �a�n�a�l�i�s�i�s� �y�a�n�g

�d�a�p�a�t� �b�e�r�u�p�a�d�a�t�a� �w�a�r�e�h�o�u�s�e�a�t�a�u �d�a�t�a �m�a�r�t�-�d�a�t�a� �m�a�r�t�.

�A�c�c�e�s�s� �t�o�o�l�s�d�i�g�u�n�a�k�a�n� �o�l�e�h� �p�e�n�g�g�u�n�a� �u�n�t�u�k� �m�e�n�g�a�k�s�e�s

�i�n�f�o�r�m�a�s�i� �y�a�n�g� �a�d�a� �d�i�p�r�e�s�e�n�t�a�t�i�o�n� �a�r�e�a�.



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �9�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�G�a�m�b�a�r� �2�.�1� �K�o�m�p�o�n�e�n�-�K�o�m�p�o�n�e�n� �U�m�u�m� �S�i�s�t�e�m� �L�i�n�g�k�u�n�g�a�n�D�a�t�a� �W�a�r�e�h�o�u�s�e

�K�o�m�p�o�n�e�n�-�k�o�m�p�o�n�e�n�t�e�r�s�e�b�u�t �d�i�a�p�l�i�k�a�s�i�k�a�n� �m�e�n�j�a�d�i

�t�a�h�a�p�a�n�-�t�a�h�a�p�a�n� �s�e�p�e�r�t�i� �m�o�d�e�l� �d�i�b�a�w�a�h� �i�n�i�:

�G�a�m�b�a�r� �2�.�2� �R�a�n�c�a�n�g�a�n� �T�a�h�a�p�-�T�a�h�a�p� �P�e�m�b�a�n�g�u�n�a�n

�T�a�h�a�p�a�n�-�t�a�h�a�p�a�n� �p�e�m�b�a�n�g�u�n�a�n� �y�a�n�g� �a�k�a�n� �d�i�l�a�k�u�k�a�n

�d�a�l�a�m� �m�e�m�b�a�n�g�u�n�d�a�t�a� �w�a�r�e�h�o�u�s�e�d�a�n� �p�e�m�b�u�a�t�a�n� �B�I�R�e�p�o�r�t�s

�s�e�p�e�r�t�i�b�e�r�i�k�u�t�:



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �1�0�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�P�r�o�s�e�s �S�u�m�b�e�r
�d�a�n

�T�u�j�u�a�n

�T�o�o�l�s �y�a�n�g
�D�i�g�u�n�a�k�a�n

�T�a�h�a�p�a�n� �d�a�l�a�m� �P�r�o�s�e�s

�D�a�t�a� �S�u�m�b�e�r
�k�e �S�t�a�g�i�n�g
�A�r�e�a

�S�Q�L
�S�e�r�v�e�r� �k�e
�S�Q�L
�S�e�r�v�e�r

�S�Q�L� �S�e�r�v�e�r
�I�n�t�e�g�r�a�t�i�o�n
�S�e�r�v�i�c�e�s
�(�S�S�I�S�)

�M�e�m�b�u�a�t�p�a�c�k�a�g�e�b�a�r�u
�M�e�n�e�n�t�u�k�a�n�C�o�n�t�r�o�l� �F�l�o�w� �I�t�e�m�s
�y�a�n�g� �a�k�a�n� �d�i�g�u�n�a�k�a�n
�M�e�n�e�n�t�u�k�a�n� �s�u�m�b�e�r� �m�e�t�a�d�a�t�a
�M�e�n�e�n�t�u�k�a�n�s�t�a�g�i�n�g� �a�r�e�a�u�n�t�u�k
�m�e�t�a�d�a�t�a
�M�e�m�b�e�r�s�i�h�k�a�n�,� �m�e�n�g�g�a�b�u�n�g�k�a�n� �d�a�n
�m�e�-�l�o�a�d �t�a�b�e�l�-�t�a�b�e�l� �p�a�d�a
�s�t�a�g�i�n�g�a�r�e�a
�E�x�e�c�u�t�e� �P�a�c�k�a�g�e
�L�o�a�d� �d�a�t�a� �k�e�s�t�a�g�i�n�g� �a�r�e�a

�S�t�a�g�i�n�g� �A�r�e�a
�k�e �D�a�t�a
�W�a�r�e�h�o�u�s�e

�S�Q�L
�S�e�r�v�e�r� �k�e
�S�Q�L
�S�e�r�v�e�r

�S�Q�L� �S�e�r�v�e�r
�I�n�t�e�g�r�a�t�i�o�n
�S�e�r�v�i�c�e�s
�(�S�S�I�S�)

�M�e�m�b�u�a�t�p�a�c�k�a�g�e�b�a�r�u
�M�e�n�e�n�t�u�k�a�n�C�o�n�t�r�o�l� �F�l�o�w� �I�t�e�m�s
�y�a�n�g� �a�k�a�n� �d�i�g�u�n�a�k�a�n
�M�e�n�e�n�t�u�k�a�n� �s�u�m�b�e�r� �m�e�t�a�d�a�t�a
�M�e�n�e�n�t�u�k�a�n�m�e�t�a�d�a�t�a� �u�n�t�u�k�d�a�t�a
�w�a�r�e�h�o�u�s�e
�M�e�-�l�o�a�d �d�a�t�a� �k�e� �t�a�b�e�l� �d�i�m�e�n�s�i
�d�a�n� �t�a�b�e�l�f�a�k�t�a
�M�e�n�e�n�t�u�k�a�n�i�n�d�e�x�e�s�d�a�n
�c�o�n�s�t�r�a�i�n�t�s
�E�x�e�c�u�t�e� �P�a�c�k�a�g�e
�L�o�a�d� �d�a�t�a� �k�e�d�a�t�a� �w�a�r�e�h�o�u�s�e

�P�e�m�b�u�a�t�a�n
�c�u�b�e

�S�Q�L
�S�e�r�v�e�r
�k�e
�A�n�a�l�y�s�i�s
�S�e�r�v�i�c�e�s
�D�a�t�a�b�a�s�e

�S�Q�L� �S�e�r�v�e�r
�A�n�a�l�y�s�i�s
�S�e�r�v�i�c�e�s
�(�S�S�A�S�)

�M�e�n�e�n�t�u�k�a�n�d�a�t�a� �s�o�u�r�c�e�s
�M�e�n�e�n�t�u�k�a�n�d�a�t�a� �s�o�u�r�c�e� �v�i�e�w�s
�M�e�m�b�u�a�t�c�u�b�e
�M�e�n�g�u�b�a�h�m�e�a�s�u�r�e�,� �a�t�r�i�b�u�t� �d�a�n
�h�i�r�a�r�k�i� �p�a�d�a�c�u�b�e
�M�e�n�d�e�f�i�n�i�s�i�k�a�n� �K�a�l�k�u�l�a�s�i� �p�a�d�a
�c�u�b�e
�D�e�p�l�o�y�A�n�a�l�y�s�i�s� �S�e�r�v�i�c�e�s
�D�a�t�a�b�a�s�e

�P�e�m�b�u�a�t�a�n
�R�e�p�o�r�t�s�d�a�n
�C�h�a�r�t

�A�n�a�l�y�s�i�s
�S�e�r�v�i�c�e�s
�C�u�b�e� �k�e
�R�e�p�o�r�t
�P�o�r�t�a�l

�R�e�p�o�r�t
�P�o�r�t�a�l

�M�e�n�e�n�t�u�k�a�n� �k�o�n�e�k�s�i� �X�M�L
�C�o�n�n�e�c�t� �t�o� �c�u�b�e
�M�e�m�b�u�a�t� �O�L�A�P�R�e�p�o�r�t�s
�M�e�n�a�m�b�a�h�k�a�n�c�h�a�r�t �p�a�d�a�r�e�p�o�r�t�s
�M�e�n�y�i�m�p�a�n�r�e�p�o�r�t
�M�e�n�g�a�t�u�r�s�e�c�u�r�i�t�y� �s�e�t�t�i�n�g

�A�d�m�i�n�i�s�t�r�a�s�i �M�e�-�r�e�f�r�e�s�h� �d�a�t�a� �w�a�r�e�h�o�u�s�e
�M�e�m�e�l�i�h�a�r�a�d�a�t�a� �w�a�r�e�h�o�u�s�e

�2�.�2 �P�e�r�a�n�c�a�n�g�a�n� �R�i�n�c�i

�2�.�2�.�1 �C�o�n�t�r�o�l� �F�l�o�w

�2�.�2�.�1�.�1 �C�o�n�t�r�o�l� �F�l�o�w� �I�t�e�m�s�E�T�L� �B�a�g�i�a�n� �I

�D�i�g�u�n�a�k�a�n� �u�n�t�u�k� �p�r�o�s�e�s�l�o�a�d�i�n�g�d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r� �k�e

�s�t�a�g�i�n�g�a�r�e�a�(�d�a�t�a�b�a�s�e�s�t�a�g�i�n�g�)�.
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�G�a�m�b�a�r� �2�.�3 �D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�E�T�L� �B�a�g�i�a�n� �I
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�G�a�m�b�a�r�2�.�4 �D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�D�a�t�a� �F�l�o�w� �T�a�s�k

�2�.�2�.�1�.�2�.�1�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�P�r�e�p�a�r�e� �1

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �E�x�e�c�u�t�e
�S�Q�L� �T�a�s�k

�R�e�f�r�e�s�h
�1

�1�. �M�e�n�g�h�a�p�u�s
�p�r�o�s�e�d�u�r�-�p�r�o�s�e�d�u�r�,
�a�g�a�r� �d�a�p�a�t
�m�e�n�c�i�p�t�a�k�a�n
�p�r�o�s�e�d�u�r� �y�a�n�g� �s�a�m�a
�p�a�d�a� �s�a�a�t�p�a�c�k�a�g�e
�d�i�e�k�s�e�k�u�s�i�.

�2�. �M�e�n�g�h�a�p�u�s� �i�s�i
�t�a�b�e�l�-�t�a�b�e�l�,� �a�g�a�r
�i�s�i� �t�a�b�e�l�-�t�a�b�e�l
�s�e�l�a�l�u� �b�a�r�u�.

�s�t�a�g�i�n�g�.�f�a�k�u�l�t�a�s
�s�t�a�g�i�n�g�.�p�r�o�d�i
�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d�y�a
�s�t�a�g�i�n�g�.�p�r�o�p�i�n�s�i
�s�t�a�g�i�n�g�.�s�m�a
�s�t�a�g�i�n�g�.�c�a�m�a�b�a
�s�t�a�g�i�n�g�.�m�a�h�a�s�i�s�w�a
�s�t�a�g�i�n�g�.�m�h�s�_�l�u�l�u�s

�2�.�2�.�1�.�2�.�2�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�P�r�e�p�a�r�e

�s�m�a

�N�o �K�o�m�p�o�n
�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�S�u�m�b�e�r �T�u�j�u�a�n

�1�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�s�m�a�_�3�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a� �d�a�r�i
�d�a�t�a�b�a�s�e�s�u�m�b�e�r�k�e
�d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�t�a�g�i�n�g�.�s�m�a
�_�2

�s�t�a�g�i�n�g�.�s
�m�a�_�3

�2�. �E�x�e�c�u�t
�e �S�Q�L
�T�a�s�k

�I�s�i
�s�m�a�_�3

�M�e�n�g�i�s�i� �t�a�b�e�l�s�m�a�_�3� �d�e�n�g�a�n
�d�a�t�a� �s�m�a� �d�a�r�i� �d�a�t�a�b�a�s�e
�s�t�a�r�b�a�a�k�t�a�b�e�l �M�A�H�A�S�I�S�W�A
�d�a�n� �H�I�S�T�O�R�I�_�M�A�H�A�S�I�S�W�A�y�a�n�g
�b�e�l�u�m� �a�d�a� �p�a�d�a� �t�a�b�e�l
�s�m�a�_�2�.

�S�t�a�r�b�a�a�k�.
�M�A�H�A�S�I�S�W�A
�S�t�a�r�b�a�a�k�.
�H�I�S�T�O�R�I�_�M�A
�H�A�S�I�S�W�A

�s�t�a�g�i�n�g�.
�s�m�a�_�3
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�1�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k� �s�m�a�_�3

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�s�m�a�_�2

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�s�m�a�_�3

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�s�m�a�_�3

�M�a�p�p�i�n�g� �k�o�l�o�m�D�a�t�a� �F�l�o�w� �T�a�s�k� �s�m�a�_�3

�s�t�a�g�i�n�g�.�s�m�a�_�2 �s�t�a�g�i�n�g�.�s�m�a�_�3
�i�d�_�s�m�a �I�D�_�S�M�A
�n�a�m�a�_�s�m�a �N�A�M�A�_�S�M�A
�a�l�a�m�a�t �A�L�A�M�A�T

�I�D�_�K�A�B�_�S�M�A

�2�.�2�.�1�.�2�.�3�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�L�o�a�d� �D�a�t�a

�1

�N�o �K�o�m�p�o�n
�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�S�u�m�b�e�r �T�u�j�u�a�n

�1�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�m�a�h�a�s
�i�s�w�a

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�t�a�r�b�a�a�k�.�M�A�H�A�S�I
�S�W�A

�s�t�a�g�i�n�g�.
�m�a�h�a�s�i�s�w�a

�2�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�f�a�k�u�l
�t�a�s

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�t�a�r�b�a�a�k�.�R�E�F�_�F
�A�K�U�L�T�A�S

�s�t�a�g�i�n�g�.�f
�a�k�u�l�t�a�s

�3�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�p�r�o�d�i �E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
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�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�m�h�s�_�l�u�l�u
�s

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�h�s�_�l�u�l�u�s

�s�t�a�r�b�a�a�k�.�M�A�H�A�S�I�S�W�A
�s�t�a�r�b�a�a�k�.�H�I�S�T�O�R�I�_�M�A�H�A�S�I�S�W�A

�s�t�a�g�i�n�g�.�m�h�s�_�l�u�l�u�s

�N�P�M �N�P�M
�N�A�M�A�_�M�H�S �N�A�M�A�_�M�H�S
�T�H�N�_�M�A�S�U�K �T�H�N�_�M�A�S�U�K
�J�L�R�_�L�L�S �J�L�R�_�L�L�S
�K�D�_�P�R�O�D�I �K�D�_�P�R�O�D�I
�J�N�S�_�K�E�L �J�N�S�_�K�E�L
�A�G�A�M�A �A�G�A�M�A

�I�D�_�S�M�A
�I�D�_�K�A�B�_�O�R�T�U
�T�G�L�_�W�I�S�U�D�A
�T�G�L�_�Y�U�D
�U�R�U�T
�I�P�K�_�L�U�L�U�S
�L�A�M�A�_�S�T�U�D�I�_�T�H�N�_�B�L�N
�L�A�M�A�_�S�T�U�D�I�_�D�E�C
�L�A�M�A�_�T�A
�P�E�R�I�O�D�E�_�W�I�S�U�D�A

�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�5�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k� �p�r�o�p�i�n�s�i

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�p�r�o�p�i�n�s
�i�_�1

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�p�r�o�p�i�n�s�i

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�p�r�o�p�i�n�s�i

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k� �p�r�o�p�i�n�s�i

�s�t�a�g�i�n�g�.�p�r�o�p�i�n�s�i�_�1 �s�t�a�g�i�n�g�.�p�r�o�p�i�n�s�i
�I�D�_�P�R�O�P�I�N�S�I �I�D�_�P�R�O�P�I�N�S�I
�N�A�M�A�_�P�R�O�P�I�N�S�I �N�A�M�A�_�P�R�O�P�I�N�S�I
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�6�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k� �k�a�b�_�k�o�d�y�a

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d
�y�a�_�1

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d�y
�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d�y
�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k� �k�a�b�_�k�o�d�y�a

�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d�y�a�_�1 �s�t�a�g�i�n�g�.�k�a�b�_�k�o�d�y�a
�I�D�_�K�A�B�_�K�O�D�Y�A �I�D�_�K�A�B�_�K�O�D�Y�A
�I�D�_�P�R�O�P�I�N�S�I �I�D�_�P�R�O�P�I�N�S�I
�N�A�M�A�_�K�A�B�_�K�O�D�Y�A �N�A�M�A�_�K�A�B�_�K�O�D�Y�A
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�7�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k� �c�a�m�a�b�a

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�m�i�s�s�i�o�n�.�M�H�S�_�P�E�N
�D�A�F�T�A�R

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�c�a�m�a�b�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�c�a�m�a�b�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k� �c�a�m�a�b�a

�m�i�s�s�i�o�n�.�M�H�S�_�P�E�N�D�A�F�T�A�R �s�t�a�g�i�n�g�.�c�a�m�a�b�a
�K�D�_�C�A�L�O�N �K�D�_�C�A�L�O�N

�J�A�L�U�R
�N�M�_�C�A�L�O�N �N�A�M�A�_�C�A�L�O�N
�P�I�L�I�H�A�N�_�1 �P�I�L�I�H�A�N�_�1
�P�I�L�I�H�A�N�_�2 �P�I�L�I�H�A�N�_�2
�P�I�L�I�H�A�N�_�3 �P�I�L�I�H�A�N�_�3
�J�N�S�_�K�E�L �J�N�S�_�K�E�L
�A�G�A�M�A �A�G�A�M�A

�I�D�_�S�M�A
�I�D�_�K�A�B

�M�A�S�U�K �M�A�S�U�K
�A�L�A�S�A�N�_�M�U�N�D�U�R �A�L�A�S�A�N�_�M�U�N�D�U�R
�T�H�_�M�A�S�U�K �T�H�N�_�M�A�S�U�K
�N�P�M �N�P�M

�V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N
�B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M�A�T�I�K�A�_�N�E�M
�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M
�N�E�M
�R�A�T�A�2�_�N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R

�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�8�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k� �s�m�a

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�s�m�a�_�3

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�s�m�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�s�m�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k� �s�m�a

�s�t�a�g�i�n�g�.�s�m�a�_�3 �s�t�a�g�i�n�g�.�s�m�a
�I�D�_�S�M�A �I�D�_�S�M�A
�N�A�M�A�_�S�M�A �N�A�M�A�_�S�M�A
�A�L�A�M�A�T �A�L�A�M�A�T

�I�D�_�K�A�B�_�S�M�A
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�2�.�2�.�1�.�2�.�4�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�P�r�o�s�e�d�u�r� �1

�N�o �K�o�m�p�o�n

�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�S�u�m�b�e�r �T�u�j�u�a�n

�1�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�c�a�r�i�_�K�e�t

�M�a�h�a�s�i�s�w

�a

�1�. �M�e�n�g�i�s�i� �T�G�L�_�D�O� �y�a�n�g� �d�i�a�m�b�i�l� �d�a�r�i

�d�a�t�a�b�a�s�e�s�t�a�r�b�a�a�k� �t�a�b�e�l� �S�K�_�D�O�,

�k�e�m�u�d�i�a�n� �m�e�n�g�-�u�p�d�a�t�e�s�t�a�t�u�s� �D�O�-

�n�y�a�.

�2�. �M�e�n�g�i�s�i� �S�T�A�T�U�S�_�T�R�A�N�S� �y�a�n�g

�d�i�c�o�c�o�k�k�a�n� �d�a�r�i�d�a�t�a�b�a�s�e�s�t�a�r�b�a�a�k

�t�a�b�e�l� �M�H�S�_�T�R�A�N�S�F�E�R�,� �k�e�m�u�d�i�a�n� �m�e�n�g�-

�u�p�d�a�t�e�S�T�A�T�_�S�T�U�D�I�-�n�y�a�.

�3�. �M�e�n�g�i�s�i� �J�L�R�_�L�L�S� �y�a�n�g� �d�i�c�o�c�o�k�k�a�n

�d�a�r�i �d�a�t�a�b�a�s�e�M�i�s�s�i�o�n� �t�a�b�e�l

�R�E�F�_�J�A�L�U�R�.

�4�. �M�e�n�g�-�u�p�d�a�t�e�I�D�_�K�A�B� �y�a�n�g

�d�i�s�e�s�u�a�i�k�a�n� �d�e�n�g�a�n� �I�D�_�K�A�B� �y�a�n�g

�t�e�l�a�h� �d�i�p�e�r�b�a�r�u�i� �p�a�d�a�d�a�t�a�b�a�s�e

�S�t�a�r�b�a�a�k�.�S�K
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
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�I�n�f�o�r�m�a�t�i�k�a

�s�t�a�g�i�n�g� �t�a�b�e�l� �k�a�b�_�k�o�d�y�a�.
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�d�i�s�e�s�u�a�i�k�a�n� �d�e�n�g�a�n� �t�a�b�e�l� �s�m�a� �y�a�n�g

�t�e�l�a�h� �d�i�p�e�r�b�a�r�u�i� �p�a�d�a�d�a�t�a�b�a�s�e
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�1�. �M�e�n�g�i�s�i� �J�L�R�_�L�L�S� �y�a�n�g� �d�i�c�o�c�o�k�k�a�n

�d�a�r�i �d�a�t�a�b�a�s�e �M�i�s�s�i�o�n� �t�a�b�e�l

�R�E�F�_�J�A�L�U�R�.

�2�. �M�e�n�g�-�u�p�d�a�t�e �I�D�_�K�A�B� �y�a�n�g� �d�a�t�a�n�y�a

�d�i�a�m�b�i�l� �d�a�r�i� �d�a�t�a�b�a�s�e� �M�i�s�s�i�o�n

�t�a�b�e�l� �D�T�_�A�L�A�M�A�T�_�A�S�A�L� �y�a�n�g� �k�e�m�u�d�i�a�n

�d�i�s�e�s�u�a�i�k�a�n� �d�e�n�g�a�n� �I�D�_�K�A�B� �y�a�n�g

�t�e�l�a�h� �d�i�p�e�r�b�a�r�u�i� �p�a�d�a�d�a�t�a�b�a�s�e

�s�t�a�g�i�n�g� �t�a�b�e�l� �k�a�b�_�k�o�d�y�a�.

�3�. �M�e�n�g�-�u�p�d�a�t�e �I�D�_�S�M�A� �y�a�n�g

�d�i�s�e�s�u�a�i�k�a�n� �d�e�n�g�a�n� �t�a�b�e�l� �s�m�a� �y�a�n�g
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�T�a�s�k
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�C�a�m�a�b�a�2

�M�e�n�g�i�s�i� �n�i�l�a�i�-�n�i�l�a�i� �h�a�s�i�l� �t�e�s� �m�a�s�u�k

�u�n�t�u�k� �k�o�l�o�m� �V�E�R�B�A�L�,� �K�U�A�N�T�I�T�A�T�I�F�,

�P�E�N�A�L�A�R�A�N�,� �B�H�S�_�I�N�G�G�R�I�S�,� �T�O�T�A�L�_�N�I�L�A�I

�y�a�n�g� �d�i�a�m�b�i�l� �d�a�r�i�d�a�t�a�b�a�s�e�M�i�s�s�i�o�n

�t�a�b�e�l� �T�B�L�_�N�I�L�A�I
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�M�e�n�g�i�s�i� �n�i�l�a�i�-�n�i�l�a�i� �N�E�M� �u�n�t�u�k� �k�o�l�o�m

�M�A�T�E�M�A�T�I�K�A�_�N�E�M�,� �B�H�S�_�I�N�G�G�R�I�S�_�N�E�M�,� �N�E�M�,

�R�A�T�A�2�_�N�E�M� �y�a�n�g� �d�i�a�m�b�i�l� �d�a�r�i�d�a�t�a�b�a�s�e

�M�i�s�s�i�o�n� �t�a�b�e�l� �D�T�_�N�E�M�.
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�M�e�n�g�i�s�i� �n�i�l�a�i�-�n�i�l�a�i� �r�a�p�o�r� �u�n�t�u�k� �k�o�l�o�m

�A�V�G�_�M�A�T�_�R�A�P�O�R�,� �A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R�y�a�n�g

�d�i�a�m�b�i�l� �d�a�r�i�d�a�t�a�b�a�s�e�M�i�s�s�i�o�n� �t�a�b�e�l

�D�T�_�P�R�E�S�T�A�S�I�_�P�E�N�D�I�D�I�K�A�N�.

�M�i�s�s�i�o�n�.�D�T�_

�P�R�E�S�T�A�S�I�_�P�E

�N�D�I�D�I�K�A�N

�s�t�a�g�i�n�g�.�c

�a�m�a�b�a

�7�. �E�x�e�c�u�t�e

�S�Q�L

�E�x�e�c�u�t�e

�c�a�m�a�b�a

�M�e�l�a�k�u�k�a�n�e�k�s�e�k�u�s�i� �p�r�o�s�e�d�u�r�-�p�r�o�s�e�d�u�r

�n�o�m�o�r� �3�,� �4�,� �5�,� �6�u�n�t�u�k� �t�a�b�l�e� �c�a�m�a�b�a�.
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
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�I�n�f�o�r�m�a�t�i�k�a

�T�a�s�k

�8�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�c�a�r�i�_�K�e�t

�S�m�a

�1�. �M�e�n�g�-�i�n�s�e�r�t�k�a�n� �b�a�r�i�s� �s�m�a� �d�e�n�g�a�n

�i�d�_�s�m�a� �a�d�a�l�a�h� �0�.

�2�. �M�e�n�g�-�u�p�d�a�t�e �I�D�_�K�A�B� �y�a�n�g

�d�i�s�e�s�u�a�i�k�a�n�d�e�n�g�a�n� �I�D�_�K�A�B� �y�a�n�g

�t�e�l�a�h� �d�i�p�e�r�b�a�r�u�i� �p�a�d�a�d�a�t�a�b�a�s�e

�s�t�a�g�i�n�g� �t�a�b�e�l� �k�a�b�_�k�o�d�y�a�.
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�M�e�l�a�k�u�k�a�n�e�k�s�e�k�u�s�i� �p�r�o�s�e�d�u�r�-�p�r�o�s�e�d�u�r

�n�o�m�o�r� �8� �u�n�t�u�k� �t�a�b�l�e� �s�m�a�.
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�1�. �M�e�n�g�i�s�i� �J�L�R�_�L�L�S� �y�a�n�g� �d�i�c�o�c�o�k�k�a�n

�d�a�r�i� �d�a�t�a�b�a�s�e� �M�i�s�s�i�o�n� �t�a�b�e�l
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�2�. �M�e�n�g�-�u�p�d�a�t�e �I�D�_�K�A�B� �y�a�n�g

�d�i�s�e�s�u�a�i�k�a�n� �d�e�n�g�a�n� �I�D�_�K�A�B� �y�a�n�g

�t�e�l�a�h� �d�i�p�e�r�b�a�r�u�i� �p�a�d�a�d�a�t�a�b�a�s�e

�s�t�a�g�i�n�g� �t�a�b�e�l� �k�a�b�_�k�o�d�y�a�.

�3�. �M�e�n�g�-�u�p�d�a�t�e �I�D�_�S�M�A� �y�a�n�g

�d�i�s�e�s�u�a�i�k�a�n� �d�e�n�g�a�n� �t�a�b�e�l� �s�m�a� �y�a�n�g

�t�e�l�a�h� �d�i�p�e�r�b�a�r�u�i� �p�a�d�a�d�a�t�a�b�a�s�e
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�T�a�s�k
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�M�h�s�L�u�l�u�s
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�1�. �M�e�n�g�i�s�i� �T�G�L�_�Y�U�D� �y�a�n�g� �d�i�a�m�b�i�l� �d�a�r�i

�d�a�t�a�b�a�s�e� �s�t�a�r�b�a�a�k� �t�a�b�e�l

�T�B�L�_�T�R�A�N�S�K�R�I�P�_�Y�U�D�I�S�I�U�M� �a�t�a�u

�T�B�L�_�T�R�A�N�S�K�R�I�P�_�Y�U�D�I�S�I�U�M�_�m�i�g�r�a�s�i�.

�2�. �M�e�n�g�i�s�i� �T�G�L�_�W�I�S�U�D�A� �y�a�n�g� �d�i�a�m�b�i�l

�d�a�r�i� �d�a�t�a�b�a�s�e� �s�t�a�r�b�a�a�k� �t�a�b�e�l

�W�I�S�U�D�A� �a�t�a�u� �W�I�S�U�D�A�_�m�i�g�r�a�s�i�.

�3�. �M�e�n�g�i�s�i� �U�R�U�T� �y�a�n�g� �d�i�a�m�b�i�l� �d�a�r�i

�d�a�t�a�b�a�s�e� �s�t�a�r�b�a�a�k� �t�a�b�e�l� �W�I�S�U�D�A

�a�t�a�u� �W�I�S�U�D�A�_�m�i�g�r�a�s�i�.
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�1�3�. �M�e�n�g�h�a�p�u�s� �T�H�N�_�M�A�S�U�K� �'�2�0�0�3�'� �k�a�r�e�n�a� �m�e�r�u�p�a�k�a�n� �d�a�t�a

�p�e�r�c�o�b�a�a�n�.

�2�.�2�.�1�.�2 �C�o�n�t�r�o�l� �F�l�o�w� �I�t�e�m�s�E�T�L� �B�a�g�i�a�n�I�I

�D�i�g�u�n�a�k�a�n� �u�n�t�u�k� �p�r�o�s�e�s�l�o�a�d�i�n�g�d�a�t�a� �d�a�r�i� �d�a�t�a�s�u�m�b�e�r� �k�e

�s�t�a�g�i�n�g� �a�r�e�a�(�d�a�t�a�b�a�s�e�s�t�a�g�i�n�g�)�.

�G�a�m�b�a�r� �2�.�5�D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�E�T�L� �B�a�g�i�a�n� �I�I



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �2�5�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�G�a�m�b�a�r� �2�.�6�D�e�s�a�i�n�C�o�n�t�r�o�l� �F�l�o�w�p�a�d�a�D�a�t�a� �F�l�o�w� �T�a�s�k

�2�.�2�.�1�.�3�.�1�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�P�r�e�p�a�r�e� �2

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �E�x�e�c�u�t�e
�S�Q�L� �T�a�s�k

�R�e�f�r�e�s�h
�2

�M�e�n�g�h�a�p�u�s� �i�s�i� �t�a�b�e�l�-
�t�a�b�e�l�,� �a�g�a�r� �i�s�i
�t�a�b�e�l�-�t�a�b�e�l� �s�e�l�a�l�u
�b�a�r�u�.

�s�t�a�g�i�n�g�.�d�o�s�e�n
�s�t�a�g�i�n�g�.�m�a�t�a�k�u�l�i�a�h
�s�t�a�g�i�n�g�.�k�e�l�a�s
�s�t�a�g�i�n�g�.�p�r�e�s�e�n�s�i
�s�t�a�g�i�n�g�.�k�r�s
�s�t�a�g�i�n�g�.�e�v�a�l�u�a�s�i

�2�.�2�.�1�.�3�.�2�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�L�o�a�d� �D�a�t�a

�2

�N�o �K�o�m�p�o�n
�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�S�u�m�b�e�r �T�u�j�u�a�n

�1�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�d�o�s�e�n �E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�i�a�t�m�a�.�M�S�T�_�D�O�S�E
�N

�s�t�a�g�i�n�g�.�d�o
�s�e�n

�2�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�m�a�t�a�k
�u�l�i�a�h

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�i�a�t�m�a�.�T�B�L�_�M�A�T
�A�K�U�L�I�A�H

�s�t�a�g�i�n�g�.�m
�a�t�a�k�u�l�i�a�h

�3�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�k�e�l�a�s �E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�i�a�t�m�a�.�T�B�L�_�K�E�L
�A�S

�s�t�a�g�i�n�g�.�k
�e�l�a�s

�4�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�k�r�s �E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�i�a�t�m�a�.�T�B�L�_�K�R�S�s�t�a�g�i�n�g�.�k
�r�s

�5�. �D�a�t�a
�F�l�o�w

�p�r�e�s�e
�n�s�i

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r

�s�i�a�t�m�a�.�T�B�L�_�P�R�E
�S�E�N�S�I

�s�t�a�g�i�n�g�.�p
�r�e�s�e�n�s�i



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �2�6�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�T�a�s�k �k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.
�6�. �D�a�t�a

�F�l�o�w
�T�a�s�k

�e�v�a�l�u
�a�s�i

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�i�a�t�m�a�.�r�e�r�a�t�a�_
�t�b�l

�s�t�a�g�i�n�g�.�e
�v�a�l�u�a�s�i

�1�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�d�o�s�e�n

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�i�a�t�m�a�.�M�S�T�_�D�O�S�E
�N

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�d�o�s�e�n

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�d�o�s�e�n

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�d�o�s�e�n

�s�i�a�t�m�a�.�M�S�T�_�D�O�S�E�N �s�t�a�g�i�n�g�.�d�o�s�e�n
�N�P�P �N�P�P

�J�E�N�I�S�_�D�O�S�E�N
�I�D�_�P�R�O�D�I �I�D�_�P�R�O�D�I
�I�D�_�F�A�K�U�L�T�A�S �I�D�_�F�A�K�U�L�T�A�S
�N�A�M�A�_�D�O�S�E�N �N�A�M�A�_�D�O�S�E�N
�T�G�L�_�L�A�H�I�R �T�G�L�_�L�A�H�I�R
�J�N�S�_�K�E�L �J�N�S�_�K�E�L
�G�E�L�A�R�_�S�1 �G�E�L�A�R�_�S�1
�G�E�L�A�R�_�S�2 �G�E�L�A�R�_�S�2
�G�E�L�A�R�_�S�3 �G�E�L�A�R�_�S�3
�J�A�B�A�T�A�N�_�A�K�A�D�E�M�I�K �J�A�B�A�T�A�N�_�A�K�A�D�E�M�I�K
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�2�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�a�t�a�k�u�l�i�a�h

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�i�a�t�m�a�.�T�B�L�_�M�A�T�A
�K�U�L�I�A�H

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�m�a�t�a�k�u�l�i
�a�h



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �2�7�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�m�a�t�a�k�u�l�i
�a�h

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�a�t�a�k�u�l�i�a�h

�s�i�a�t�m�a�.�T�B�L�_�M�A�T�A�K�U�L�I�A�H �s�t�a�g�i�n�g�.�m�a�t�a�k�u�l�i�a�h
�I�D�_�M�K �I�D�_�M�K
�I�D�_�P�R�O�D�I �I�D�_�P�R�O�D�I

�J�E�N�I�S�_�M�K
�S�I�F�A�T�_�M�K

�I�D�_�K�O�N�S�E�N�T�R�A�S�I �I�D�_�K�O�N�S�E�N�T�R�A�S�I
�S�E�M�E�S�T�E�R �S�E�M�E�S�T�E�R
�K�O�D�E�_�M�K �K�O�D�E�_�M�K
�N�A�M�A�_�M�K �N�A�M�A�_�M�K
�S�K�S �S�K�S
�N�I�L�A�I�_�L�U�L�U�S �N�I�L�A�I�_�L�U�L�U�S
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�3�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�k�e�l�a�s

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L�S�e�r�v�e�r�.

�s�i�a�t�m�a�.�T�B�L�_�K�E�L�A
�S

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�k�e�l�a�s

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�k�e�l�a�s

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�k�e�l�a�s

�s�i�a�t�m�a�.�T�B�L�_�K�E�L�A�S �s�t�a�g�i�n�g�.�k�e�l�a�s
�I�D�_�K�E�L�A�S �I�D�_�K�E�L�A�S
�I�D�_�P�R�O�D�I�_�B�U�A�T �I�D�_�P�R�O�D�I
�I�D�_�M�K �I�D�_�M�K
�K�E�L�A�S �K�E�L�A�S
�K�O�D�E�_�M�K �K�O�D�E�_�M�K
�S�K�S �S�K�S
�I�D�_�T�A�H�U�N�_�A�K�A�D�E�M�I�K �I�D�_�T�A�H�U�N�_�A�K�A�D�E�M�I�K
�N�O�_�S�E�M�E�S�T�E�R �N�O�_�S�E�M�E�S�T�E�R
�N�P�P�_�D�O�S�E�N�1 �N�P�P�_�D�O�S�E�N�1
�N�P�P�_�D�O�S�E�N�2 �N�P�P�_�D�O�S�E�N�2
�N�P�P�_�D�O�S�E�N�3 �N�P�P�_�D�O�S�E�N�3



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �2�8�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�N�P�P�_�D�O�S�E�N�4 �N�P�P�_�D�O�S�E�N�4
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�4�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�k�r�s

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�i�a�t�m�a�.�T�B�L�_�K�R�S

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�k�r�s

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�k�r�s

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�k�r�s

�s�i�a�t�m�a�.�T�B�L�_�K�R�S �s�t�a�g�i�n�g�.�k�r�s
�I�D�_�K�R�S �I�D�_�K�R�S
�N�P�M �N�P�M
�I�D�_�K�E�L�A�S �I�D�_�K�E�L�A�S
�N�I�L�A�I �N�I�L�A�I
�T�G�L�K�R�S �T�G�L�K�R�S
�I�D�_�M�K�_�M�A�P �I�D�_�M�K
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�5�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�p�r�e�s�e�n�t�a�s�i

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.
�M�e�n�g�g�u�n�a�k�a�n� �p�e�r�i�n�t�a�h� �S�Q�L
�u�n�t�u�k� �m�e�n�g�h�i�t�u�n�g� �p�r�e�s�e�n�s�i
�s�e�t�i�a�p� �m�a�h�a�s�i�s�w�a� �p�a�d�a
�s�e�t�i�a�p� �k�e�l�a�s�,� �k�e�m�u�d�i�a�n
�j�u�m�l�a�h�n�y�a� �d�i�k�a�t�e�g�o�r�i�k�a�n
�m�e�n�j�a�d�i� �H�a�d�i�r�,� �A�l�p�a�,� �I�z�i�n�,
�T�o�t�a�l�.

�s�i�a�t�m�a�.�T�B�L�_�P�R�E�S
�E�N�S�I

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�p�r�e�s�e�n�t�a
�s�i



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�p�r�e�s�e�n�t�a
�s�i

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�p�r�e�s�e�n�t�a�s�i

�s�i�a�t�m�a�.�T�B�L�_�P�R�E�S�E�N�S�I
�(�k�o�l�o�m� �b�e�n�t�u�k�a�n� �d�a�r�i

�p�e�r�i�n�t�a�h� �S�Q�L�)

�s�t�a�g�i�n�g�.�p�r�e�s�e�n�t�a�s�i

�I�D�_�K�E�L�A�S �I�D�_�K�E�L�A�S
�N�P�M �N�P�M
�H�a�d�i�r �H�a�d�i�r
�A�l�p�a �A�l�p�a
�I�z�i�n �I�z�i�n
�T�o�t�a�l �T�o�t�a�l
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�6�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�e�v�a�l�u�a�s�i

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.
�M�e�n�g�g�u�n�a�k�a�n� �p�e�r�i�n�t�a�h� �S�Q�L
�u�n�t�u�k� �m�e�m�b�e�n�t�u�k� �t�a�b�e�l
�e�v�a�l�u�a�s�i� �s�e�s�u�a�i� �d�e�n�g�a�n
�g�r�o�u�p� �p�e�r�t�a�n�y�a�a�n
�(�M�A�N�A�J�E�M�E�N� �W�A�K�T�U�,� �M�A�T�E�R�I
�P�E�M�B�E�L�A�J�A�R�A�N�,� �M�E�T�O�D�E
�P�E�M�B�E�L�A�J�A�R�A�N�,� �M�E�D�I�A
�P�E�M�B�E�L�A�J�A�R�A�N�,� �M�E�T�O�D�E
�P�E�N�I�L�A�I�A�N�,� �M�I�N�A�T
�M�A�H�A�S�I�S�W�A�)�d�a�n
�d�i�k�a�t�e�g�o�r�i�k�a�n� �s�e�s�u�a�i
�I�D�_�K�E�L�A�S�-�n�y�a�.

�s�i�a�t�m�a�.�r�e�r�a�t�a�_�t
�b�l

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�s�t�a�g�i�n�g�.�e�v�a�l�u�a�s�i

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�e�v�a�l�u�a�s�i



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�e�v�a�l�u�a�s�i

�s�i�a�t�m�a�.�r�e�r�a�t�a�_�t�b�l
�(�k�o�l�o�m� �b�e�n�t�u�k�a�n� �d�a�r�i

�p�e�r�i�n�t�a�h� �S�Q�L�)

�s�t�a�g�i�n�g�.�e�v�a�l�u�a�s�i

�I�D�_�K�E�L�A�S �I�D�_�K�E�L�A�S
�W�a�k�t�u �W�a�k�t�u
�M�a�t�e�r�i �M�a�t�e�r�i
�M�e�t�o�d�e �M�e�t�o�d�e
�M�e�d�i�a �M�e�d�i�a
�M�i�n�a�t �M�i�n�a�t
�N�i�l�a�i �N�i�l�a�i
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�2�.�2�.�1�.�3�.�3�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�P�r�o�s�e�d�u�r� �2

�N�o �K�o�m�p�o�n

�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�S�u�m�b�e�r �T�u�j�u�a�n

�1�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�c�a�r�i�_�K�e�t

�D�o�s�e�n

�M�e�n�g�i�s�i� �J�E�N�I�S�_�D�O�S�E�N� �y�a�n�g� �d�i�c�o�c�o�k�k�a�n

�d�a�r�i �d�a�t�a�b�a�s�e�s�i�a�t�m�a� �t�a�b�e�l

�R�E�F�_�J�E�N�I�S�_�D�O�S�E�N�.

�s�i�a�t�m�a�.�R�E�F�_

�J�E�N�I�S�_�D�O�S�E�N

�s�t�a�g�i�n�g�.�d

�o�s�e�n

�2�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�c�a�r�i�_�K�e�t

�M�a�t�a�k�u�l�i

�a�h

�1�. �M�e�n�g�i�s�i� �J�E�N�I�S�_�M�K� �y�a�n�g� �d�i�c�o�c�o�k�k�a�n

�d�a�r�i �d�a�t�a�b�a�s�e �s�i�a�t�m�a� �t�a�b�e�l

�R�E�F�_�J�E�N�I�S�_�M�K�.

�2�. �M�e�n�g�i�s�i� �S�I�F�A�T�_�M�K� �y�a�n�g� �d�i�c�o�c�o�k�k�a�n

�d�a�r�i �d�a�t�a�b�a�s�e �s�i�a�t�m�a� �t�a�b�e�l

�R�E�F�_�S�I�F�A�T�_�M�K�.

�s�i�a�t�m�a�.�R�E�F�_

�J�E�N�I�S�_�M�K

�s�i�a�t�m�a�.�R�E�F�_

�S�I�F�A�T�_�M�K

�s�t�a�g�i�n�g�.�m

�a�t�a�k�u�l�i�a�h

�3�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�E�x�e�c�u�t�e �M�e�l�a�k�u�k�a�n�e�k�s�e�k�u�s�i� �p�r�o�s�e�d�u�r�-�p�r�o�s�e�d�u�r

�n�o�m�o�r� �1�d�a�n� �2�.

�2�.�2�.�1�.�3�.�4�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�C�l�e�a�n�2

�N�o �K�o�m�p�o�n

�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a

�s�e�.�T�a�b

�e�l

�1�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�C�l�e�a�n

�D�o�s�e�n
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�s�t�a�g�i�n�g�.�m�a�h�a�s�i�s�w�a �b�i�a�d�w�.�m�a�h�a�s�i�s�w�a
�N�P�M �N�P�M
�N�A�M�A�_�M�H�S �N�A�M�A�_�M�H�S
�T�H�N�_�M�A�S�U�K �T�H�N�_�M�A�S�U�K
�J�L�R�_�L�L�S �J�L�R�_�L�L�S
�S�H�I�F�T�_�M�H�S �S�H�I�F�T�_�M�H�S
�K�D�_�P�R�O�D�I �K�D�_�P�R�O�D�I
�S�T�A�T�_�S�T�U�D�I �S�T�A�T�_�S�T�U�D�I



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �3�5�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�T�G�L�_�D�O �T�G�L�_�D�O
�J�N�S�_�K�E�L �J�N�S�_�K�E�L
�A�G�A�M�A �A�G�A�M�A
�I�D�_�S�M�A �I�D�_�S�M�A
�I�D�_�K�A�B�_�O�R�T�U �I�D�_�K�A�B�_�O�R�T�U
�S�T�A�T�U�S�_�T�R�A�N�S �S�T�A�T�U�S�_�T�R�A�N�S
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�2�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�f�a�k�u�l�t�a�s

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�f�a�k�u�l�t�a
�s

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�f�a�k�u�l�t�a�s

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�f�a�k�u�l�t�a�s

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�f�a�k�u�l�t�a�s

�s�t�a�g�i�n�g�.�f�a�k�u�l�t�a�s �b�i�a�d�w�.�f�a�k�u�l�t�a�s
�K�D�_�F�A�K�U�L�T�A�S �K�D�_�F�A�K�U�L�T�A�S
�N�A�M�A�_�F�A�K�U�L�T�A�S �N�A�M�A�_�F�A�K�U�L�T�A�S
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�3�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�p�r�o�d�i

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�p�r�o�d�i

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�p�r�o�d�i

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�p�r�o�d�i



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �3�6�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�p�r�o�d�i

�s�t�a�g�i�n�g�.�p�r�o�d�i �b�i�a�d�w�.�p�r�o�d�i
�K�D�_�F�A�K�U�L�T�A�S �K�D�_�F�A�K�U�L�T�A�S
�K�D�_�P�R�O�D�I �K�D�_�P�R�O�D�I
�N�A�M�A�_�P�R�O�D�I �N�A�M�A�_�P�R�O�D�I
�J�E�N�J�A�N�G �J�E�N�J�A�N�G
�S�I�N�G�K�_�G�E�L�A�R �S�I�N�G�K�_�G�E�L�A�R
�S�I�N�G�K�A�T�A�N �S�I�N�G�K�A�T�A�N
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�4�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�h�s�_�l�u�l�u�s

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�m�h�s�_�l�u�l
�u�s

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�m�h�s�_�l�u�l�u�s

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�m�h�s�_�l�u�l�u�s

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�h�s�_�l�u�l�u�s

�s�t�a�g�i�n�g�.�m�h�s�_�l�u�l�u�s �b�i�a�d�w�.�m�h�s�_�l�u�l�u�s
�N�P�M �N�P�M
�N�A�M�A�_�M�H�S �N�A�M�A�_�M�H�S
�T�H�N�_�M�A�S�U�K �T�H�N�_�M�A�S�U�K
�J�L�R�_�L�L�S �J�L�R�_�L�L�S
�K�D�_�P�R�O�D�I �K�D�_�P�R�O�D�I
�J�N�S�_�K�E�L �J�N�S�_�K�E�L
�A�G�A�M�A �A�G�A�M�A
�I�D�_�S�M�A �I�D�_�S�M�A
�I�D�_�K�A�B�_�O�R�T�U �I�D�_�K�A�B�_�O�R�T�U
�T�G�L�_�W�I�S�U�D�A �T�G�L�_�W�I�S�U�D�A
�T�G�L�_�Y�U�D �T�G�L�_�Y�U�D
�U�R�U�T �U�R�U�T
�I�P�K�_�L�U�L�U�S �I�P�K�_�L�U�L�U�S
�L�A�M�A�_�S�T�U�D�I�_�T�H�N�_�B�L�N �L�A�M�A�_�S�T�U�D�I�_�T�H�N�_�B�L�N
�L�A�M�A�_�S�T�U�D�I�_�D�E�C �L�A�M�A�_�S�T�U�D�I�_�D�E�C
�L�A�M�A�_�T�A �L�A�M�A�_�T�A
�P�E�R�I�O�D�E�_�W�I�S�U�D�A �P�E�R�I�O�D�E�_�W�I�S�U�D�A
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �3�7�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�5�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�p�r�o�p�i�n�s�i

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�p�r�o�p�i�n�s
�i

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�p�r�o�p�i�n�s�i

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�p�r�o�p�i�n�s�i

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�p�r�o�p�i�n�s�i

�s�t�a�g�i�n�g�.�p�r�o�p�i�n�s�i �b�i�a�d�w�.�p�r�o�p�i�n�s�i
�I�D�_�P�R�O�P�I�N�S�I �I�D�_�P�R�O�P�I�N�S�I
�N�A�M�A�_�P�R�O�P�I�N�S�I �N�A�M�A�_�P�R�O�P�I�N�S�I
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�6�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�k�a�b�_�k�o�d�y�a

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d
�y�a

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�k�a�b�_�k�o�d�y�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�k�a�b�_�k�o�d�y�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�k�a�b�_�k�o�d�y�a

�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d�y�a �b�i�a�d�w�.�k�a�b�_�k�o�d�y�a
�I�D�_�K�A�B�_�K�O�D�Y�A �I�D�_�K�A�B�_�K�O�D�Y�A
�I�D�_�P�R�O�P�I�N�S�I �I�D�_�P�R�O�P�I�N�S�I
�N�A�M�A�_�K�A�B�_�K�O�D�Y�A �N�A�M�A�_�K�A�B�_�K�O�D�Y�A
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �3�8�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�7�. �D�e�s�a�i�n� �D�a�t�a�F�l�o�w� �T�a�s�k�c�a�m�a�b�a

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�c�a�m�a�b�a

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�c�a�m�a�b�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�c�a�m�a�b�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�c�a�m�a�b�a

�s�t�a�g�i�n�g�.�c�a�m�a�b�a �b�i�a�d�w�.�c�a�m�a�b�a
�K�D�_�C�A�L�O�N �K�D�_�C�A�L�O�N
�J�A�L�U�R �J�A�L�U�R
�N�A�M�A�_�C�A�L�O�N �N�A�M�A�_�C�A�L�O�N
�P�I�L�I�H�A�N�_�1 �P�I�L�I�H�A�N�_�1
�P�I�L�I�H�A�N�_�2 �P�I�L�I�H�A�N�_�2
�P�I�L�I�H�A�N�_�3 �P�I�L�I�H�A�N�_�3
�J�N�S�_�K�E�L �J�N�S�_�K�E�L
�A�G�A�M�A �A�G�A�M�A
�I�D�_�S�M�A �I�D�_�S�M�A
�I�D�_�K�A�B �I�D�_�K�A�B
�M�A�S�U�K �M�A�S�U�K
�A�L�A�S�A�N�_�M�U�N�D�U�R �A�L�A�S�A�N�_�M�U�N�D�U�R
�T�H�N�_�M�A�S�U�K �T�H�N�_�M�A�S�U�K
�N�P�M �N�P�M
�V�E�R�B�A�L �V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F �K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N �P�E�N�A�L�A�R�A�N
�B�H�S�_�I�N�G�G�R�I�S �B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L�_�N�I�L�A�I �T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M�A�T�I�K�A�_�N�E�M �M�A�T�E�M�A�T�I�K�A�_�N�E�M
�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M �B�H�S�_�I�N�G�G�R�I�S�_�N�E�M
�N�E�M �N�E�M
�R�A�T�A�2�_�N�E�M �R�A�T�A�2�_�N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R �A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R �A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �3�9�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�8�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�s�m�a

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.

�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d
�y�a

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�k�a�b�_�k�o�d�y�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�k�a�b�_�k�o�d�y�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�s�m�a

�s�t�a�g�i�n�g�.�k�a�b�_�k�o�d�y�a �b�i�a�d�w�.�k�a�b�_�k�o�d�y�a
�I�D�_�S�M�A �I�D�_�S�M�A
�N�A�M�A�_�S�M�A �N�A�M�A�_�S�M�A
�A�L�A�M�A�T �A�L�A�M�A�T
�I�D�_�K�A�B�_�S�M�A �I�D�_�K�A�B�_�S�M�A
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�9�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�t�i�m�e

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�S�Q�L� �S�e�r�v�e�r�.�M�e�n�g�g�u�n�a�k�a�n
�p�e�r�i�n�t�a�h� �S�Q�L� �u�n�t�u�k� �m�e�n�g�a�m�b�i�l
�d�a�t�a� �I�D�_�T�A�H�U�N�_�A�K�A�D�E�M�I�K� �d�a�n
�N�O�_�S�E�M�E�S�T�E�R� �y�a�n�g� �t�e�r�d�a�p�a�t
�t�a�b�e�l� �k�e�l�a�s�,�m�e�n�g�g�e�n�e�r�a�t�e
�I�D�_�T�I�M�E�,�s�e�k�a�l�i�g�u�s
�m�e�l�e�n�g�k�a�p�i� �d�a�t�a� �d�e�n�g�a�n
�m�e�n�g�k�o�n�v�e�r�s�i� �N�O�_�S�E�M�E�S�T�E�R� �k�e
�k�a�t�a�-�k�a�t�a� �y�a�n�g� �b�e�r�m�a�k�n�a
�(�1�=�'�G�a�s�a�l�'�,� �2�=�'�G�e�n�a�p�'�,
�3�=�'�S�i�s�i�p�a�n�'�)�.

�s�t�a�g�i�n�g�.�k�e�l�a�s

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�t�i�m�e

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�t�i�m�e



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �4�0�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�t�i�m�e

�s�t�a�g�i�n�g�.�k�e�l�a�s
�(�k�o�l�o�m� �b�e�n�t�u�k�a�n� �d�a�r�i

�p�e�r�i�n�t�a�h� �S�Q�L�)

�b�i�a�d�w�.�t�i�m�e

�I�D�_�T�I�M�E
�I�D�_�T�A�H�U�N�_�A�K�A�D�E�M�I�K �I�D�_�T�A�H�U�N�_�A�K�A�D�E�M�I�K
�N�O�_�S�E�M�E�S�T�E�R �N�O�_�S�E�M�E�S�T�E�R
�S�E�M�E�S�T�E�R �S�E�M�E�S�T�E�R
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�2�.�2�.�1�.�3�.�3�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�D�i�m�e�n�s�i� �2

�N�o �K�o�m�p�o�n
�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�S�u�m�b�e�r �T�u�j�u�a�n

�1�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�d�o�s�e�n �E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�t�a�g�i�n�g�.�d�o�s�e�n �b�i�a�d�w�.�d�o�s�e
�n

�2�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�m�a�t�a�k
�u�l�i�a�h

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�t�a�g�i�n�g�.�m�a�t�a�k�u
�l�i�a�h

�b�i�a�d�w�.�m�a�t
�a�k�u�l�i�a�h

�3�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�k�e�l�a�s �E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�t�a�g�i�n�g�.�k�e�l�a�s
�s�t�a�g�i�n�g�.�e�v�a�l�u�a
�s�i

�b�i�a�d�w�.�k�e�l
�a�s

�4�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�m�a�h�a�s
�i�s�w�a�k
�r�s

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r
�k�e �d�a�t�a�b�a�s�e�t�u�j�u�a�n�.

�s�t�a�g�i�n�g�.�m�a�h�a�s�i
�s�w�a
�s�t�a�g�i�n�g�.�m�h�s�_�l�u
�l�u�s

�b�i�a�d�w�.�m�a�h
�a�s�i�s�w�a�k�r�s

�1�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�d�o�s�e�n

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.
�M�e�n�g�g�u�n�a�k�a�n� �p�e�r�i�n�t�a�h� �S�Q�L
�u�n�t�u�k� �m�e�n�g�a�m�b�i�l� �d�a�t�a
�s�e�k�a�l�i�g�u�s� �m�e�n�g�k�o�n�v�e�r�s�i
�t�i�p�e� �d�a�t�a� �n�v�a�r�c�h�a�r� �m�e�n�j�a�d�i
�v�a�r�c�h�a�r�.

�s�t�a�g�i�n�g�.�d�o�s�e�n

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�d�o�s�e�n

�3�. �O�L�E� �D�B �M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e�b�i�a�d�w�.�d�o�s�e�n



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �4�1�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�D�e�s�t�i�n�a�t�i�o�n�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�d�o�s�e�n

�s�t�a�g�i�n�g�.�d�o�s�e�n
�(�k�o�l�o�m� �b�e�n�t�u�k�a�n� �d�a�r�i

�p�e�r�i�n�t�a�h� �S�Q�L�)

�b�i�a�d�w�.�d�o�s�e�n

�N�P�P �N�P�P

�j�e�n�i�s �J�E�N�I�S�_�D�O�S�E�N

�p�r�o�d�i �I�D�_�P�R�O�D�I

�n�a�m�a �N�A�M�A�_�D�O�S�E�N

�T�G�L�_�L�A�H�I�R �T�G�L�_�L�A�H�I�R

�J�K �J�N�S�_�K�E�L

�s�1 �G�E�L�A�R�_�S�1

�s�2 �G�E�L�A�R�_�S�2

�s�3 �G�E�L�A�R�_�S�3

�j�a�b�a�t�a�n �J�A�B�A�T�A�N�_�A�K�A�D�E�M�I�K

�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�2�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�a�t�a�k�u�l�i�a�h

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b
�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�S�Q�L� �S�e�r�v�e�r�. �M�e�n�g�g�u�n�a�k�a�n
�p�e�r�i�n�t�a�h� �S�Q�L� �u�n�t�u�k� �m�e�n�g�a�m�b�i�l
�d�a�t�a� �s�e�k�a�l�i�g�u�s� �u�n�t�u�k
�m�e�n�g�k�o�n�v�e�r�s�i� �t�i�p�e� �d�a�t�a
�n�v�a�r�c�h�a�r� �m�e�n�j�a�d�i� �v�a�r�c�h�a�r� �d�a�n
�m�e�n�g�k�o�n�v�e�r�s�i� �b�o�b�o�t�N�I�L�A�I�_�L�U�L�U�S
�u�n�t�u�k� �m�e�m�p�e�r�m�u�d�a�h� �k�a�l�k�u�l�a�s�i
�n�a�n�t�i�n�y�a �(�'�E�'�=�0�,� �'�D�-�'�=�0�.�7�,
�'�D�'�=�1�,� �'�D�+�'�=�1�.�3�,� �'�C�-�'�=�1�.�7�,
�'�C�'�=�2�,� �'�C�+�'�=�2�.�3�,� �'�B�-�'�=�2�.�7�,
�'�B�'�=�3�,� �'�B�+�'�=�3�.�3�,� �'�A�-�'�=�3�.�7�,
�'�A�'�=�4�)�.

�s�t�a�g�i�n�g�.�m�a�t
�a�k�u�l�i�a�h

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m� �p�a�d�a
�t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e�t�u�j�u�a�n�,� �y�a�n�g
�b�e�r�i�s�i� �w�a�k�t�u�l�o�a�d �d�a�t�a� �d�a�r�i
�d�a�t�a� �s�u�m�b�e�r� �k�e�s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�m�a�t�a�k�u
�l�i�a�h

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e�t�u�j�u�a�n
�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�m�a�t�a�k�u
�l�i�a�h



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �4�2�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�a�t�a�k�u�l�i�a�h

�s�t�a�g�i�n�g�.�m�a�t�a�k�u�l�i�a�h
�(�k�o�l�o�m� �b�e�n�t�u�k�a�n� �d�a�r�i

�p�e�r�i�n�t�a�h� �S�Q�L�)

�b�i�a�d�w�.�m�a�t�a�k�u�l�i�a�h

�I�D�_�M�K �I�D�_�M�K
�P�r�o�d�i �I�D�_�P�R�O�D�I
�J�e�n�i�s �J�E�N�I�S�_�M�K
�S�i�f�a�t �S�I�F�A�T�_�M�K
�S�E�M�E�S�T�E�R �S�E�M�E�S�T�E�R
�k�o�d�e �K�O�D�E�_�M�K
�n�a�m�a �N�A�M�A�_�M�K
�S�K�S �S�K�S
�n�i�l�a�i �N�I�L�A�I�_�L�U�L�U�S
�b�o�b�o�t�_�n�i�l�a�i �B�O�B�O�T�_�N�I�L�A�I�_�L�U�L�U�S
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�3�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�k�e�l�a�s

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.
�M�e�n�g�g�u�n�a�k�a�n� �p�e�r�i�n�t�a�h� �S�Q�L
�u�n�t�u�k� �m�e�n�g�a�m�b�i�l� �d�a�t�a
�s�e�k�a�l�i�g�u�s� �u�n�t�u�k
�m�e�n�g�k�o�n�v�e�r�s�i� �t�i�p�e� �d�a�t�a
�n�v�a�r�c�h�a�r� �m�e�n�j�a�d�i� �v�a�r�c�h�a�r
�d�a�n� �m�e�n�g�g�a�b�u�n�g�k�a�n� �i�s�i
�t�a�b�e�l �e�v�a�l�u�a�s�i� �s�e�s�u�a�i
�d�e�n�g�a�n� �I�D�_�K�E�L�A�S�-�n�y�a�.

�s�t�a�g�i�n�g�.�k�e�l�a�s
�s�t�a�g�i�n�g�.�e�v�a�l�u�a�s
�i

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�k�e�l�a�s

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�k�e�l�a�s

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w�T�a�s�k�k�e�l�a�s

�s�t�a�g�i�n�g�.�k�e�l�a�s
�s�t�a�g�i�n�g�.�e�v�a�l�u�a�s�i

�(�k�o�l�o�m� �b�e�n�t�u�k�a�n� �d�a�r�i
�p�e�r�i�n�t�a�h� �S�Q�L�)

�b�i�a�d�w�.�k�e�l�a�s

�I�D�_�K�E�L�A�S �I�D�_�K�E�L�A�S
�P�r�o�d�i �I�D�_�P�R�O�D�I



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �4�3�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�I�D�_�M�K �I�D�_�M�K
�I�D�_�T�I�M�E �I�D�_�T�I�M�E
�K�e�l�a�s �K�E�L�A�S
�S�K�S �S�K�S
�D�o�s�e�n�1 �N�P�P�_�D�O�S�E�N�1
�D�o�s�e�n�2 �N�P�P�_�D�O�S�E�N�2
�D�o�s�e�n�3 �N�P�P�_�D�O�S�E�N�3
�D�o�s�e�n�4 �N�P�P�_�D�O�S�E�N�4
�w�a�k�t�u �e�v�_�w�a�k�t�u
�m�a�t�e�r�i �e�v�_�m�a�t�e�r�i
�m�e�t�o�d�e �e�v�_�m�e�t�o�d�e
�m�e�d�i�a �e�v�_�m�e�d�i�a
�m�i�n�a�t �e�v�_�m�i�n�a�t
�n�i�l�a�i �e�v�_�n�i�l�a�i
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�4�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�a�h�a�s�i�s�w�a�k�r�s

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a
�s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�.
�M�e�n�g�g�u�n�a�k�a�n� �p�e�r�i�n�t�a�h� �S�Q�L
�u�n�t�u�k� �m�e�n�g�g�a�b�u�n�g�k�a�n� �d�a�t�a
�m�a�h�a�s�i�s�w�a� �d�i� �t�a�b�e�l
�m�a�h�a�s�i�s�w�a� �d�e�n�g�a�n� �m�a�h�a�s�i�s�w�a
�d�a�r�i� �t�a�b�e�l� �m�h�s�_�l�u�l�u�s�.

�s�t�a�g�i�n�g�.�m�a�h�a�s�i�s
�w�a
�s�t�a�g�i�n�g�.�m�h�s�_�l�u�l
�u�s

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m
�p�a�d�a� �t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i� �w�a�k�t�u
�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r
�k�e �s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�m�a�h�a�s�i�s�w�a�k
�r�s

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e
�t�u�j�u�a�n�S�Q�L�S�e�r�v�e�r�.

�b�i�a�d�w�.�m�a�h�a�s�i�s�w�a�k
�r�s

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�m�a�h�a�s�i�s�w�a�k�r�s

�s�t�a�g�i�n�g�.�m�a�h�a�s�i�s�w�a
�s�t�a�g�i�n�g�.�m�h�s�_�l�u�l�u�s

�(�k�o�l�o�m� �b�e�n�t�u�k�a�n�d�a�r�i
�p�e�r�i�n�t�a�h� �S�Q�L�)

�b�i�a�d�w�.�m�a�h�a�s�i�s�w�a�k�r�s

�N�P�M �N�P�M
�K�D�_�P�R�O�D�I �K�D�_�P�R�O�D�I
�N�A�M�A�_�M�H�S �N�A�M�A�_�M�H�S
�T�H�N�_�M�A�S�U�K �T�H�N�_�M�A�S�U�K
�J�N�S�_�K�E�L �J�N�S�_�K�E�L



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �4�4�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�S�T�A�T�_�S�T�U�D�I �S�T�A�T�_�S�T�U�D�I
�I�D�_�S�M�A �I�D�_�S�M�A
�I�D�_�K�A�B�_�O�R�T�U �I�D�_�K�A�B
�J�L�R�_�L�L�S �J�L�R�_�L�L�S

�V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N
�B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M�A�T�I�K�A�_�N�E�M
�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M
�N�E�M
�R�A�T�A�2�_�N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R

�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�2�.�2�.�1�.�3�.�4�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�P�r�o�s�e�d�u�r

�N�o �K�o�m�p�o�n

�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�S�u�m�b�e�r �T�u�j�u�a�n

�1�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�c�a�r�i�_�K�e�t

�M�h�s�K�r�s�1

�M�e�n�g�i�s�i� �n�i�l�a�i�-�n�i�l�a�i� �h�a�s�i�l� �t�e�s� �m�a�s�u�k

�u�n�t�u�k� �k�o�l�o�m� �V�E�R�B�A�L�,� �K�U�A�N�T�I�T�A�T�I�F�,

�P�E�N�A�L�A�R�A�N�,� �B�H�S�_�I�N�G�G�R�I�S�,� �T�O�T�A�L�_�N�I�L�A�I� �y�a�n�g

�d�i�a�m�b�i�l� �d�a�r�i�d�a�t�a�b�a�s�e�b�i�a�d�w� �t�a�b�e�l

�c�a�m�a�b�a�.

�b�i�a�d�w�.�c�a

�m�a�b�a

�b�i�a�d�w�.�m�a�h

�a�s�i�s�w�a�k�r�s

�2�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�c�a�r�i�_�K�e�t

�M�h�s�K�r�s�2

�M�e�n�g�i�s�i� �n�i�l�a�i �-�n�i�l�a�i� �N�E�M� �u�n�t�u�k� �k�o�l�o�m

�M�A�T�E�M�A�T�I�K�A�_�N�E�M�,� �B�H�S�_�I�N�G�G�R�I�S�_�N�E�M�,� �N�E�M�,

�R�A�T�A�2�_�N�E�M� �y�a�n�g� �d�i�a�m�b�i�l� �d�a�r�i�d�a�t�a�b�a�s�e

�b�i�a�d�w� �t�a�b�e�l� �c�a�m�a�b�a�.

�b�i�a�d�w�.�c�a

�m�a�b�a

�b�i�a�d�w�.�m�a�h

�a�s�i�s�w�a�k�r�s

�3�. �E�x�e�c�u�t�e

�S�Q�L

�T�a�s�k

�c�a�r�i�_�K�e�t

�M�h�s�K�r�s�3

�M�e�n�g�i�s�i� �n�i�l�a�i�-�n�i�l�a�i� �r�a�p�o�r� �u�n�t�u�k� �k�o�l�o�m

�A�V�G�_�M�A�T�_�R�A�P�O�R�,� �A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R� �y�a�n�g

�d�i�a�m�b�i�l� �d�a�r�i �d�a�t�a�b�a�s�e �b�i�a�d�w� �t�a�b�e�l

�c�a�m�a�b�a�.

�b�i�a�d�w�.�c�a

�m�a�b�a

�b�i�a�d�w�.�m�a�h

�a�s�i�s�w�a�k�r�s

�2�.�2�.�1�.�3�.�5�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�F�a�k�t�a

�N�o �K�o�m�p�o�n
�e�n

�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�S�u�m�b�e�r �T�u�j�u�a�n



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�1�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�F�a�c�t�K
�u�l�i�a�h

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r� �k�e
�d�a�t�a�b�a�s�e�t�u�j�u�a�n�u�n�t�u�k
�m�e�m�b�e�n�t�u�k� �t�a�b�e�l� �f�a�k�t�a
�F�a�c�t�K�u�l�i�a�h�.

�s�t�a�g�i�n�g�.�k�r�s
�s�t�a�g�i�n�g�.�m�a�t�a
�k�u�l�i�a�h
�s�t�a�g�i�n�g�.�k�e�l�a
�s
�s�t�a�g�i�n�g�.�p�r�e�s
�e�n�s�i
�s�t�a�g�i�n�g

�b�i�a�d�w�.�F�a�c�t
�K�u�l�i�a�h

�2�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�F�a�c�t�I
�p�s

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r� �k�e
�d�a�t�a�b�a�s�e�t�u�j�u�a�n�u�n�t�u�k
�m�e�m�b�e�n�t�u�k� �t�a�b�e�l� �f�a�k�t�a
�F�a�c�t�I�p�s�.

�b�i�a�d�w�.�F�a�c�t�K�u
�l�i�a�h

�b�i�a�d�w�.�F�a�c
�t�I�p�s

�3�. �D�a�t�a
�F�l�o�w
�T�a�s�k

�F�a�c�t�J
�u�m�l�a�h
�C�a�m�a�b
�a

�E�k�s�t�r�a�k� �d�a�n�l�o�a�d �d�a�t�a
�d�a�r�i �d�a�t�a�b�a�s�e�s�u�m�b�e�r� �k�e
�d�a�t�a�b�a�s�e�t�u�j�u�a�n �u�n�t�u�k
�m�e�m�b�e�n�t�u�k� �t�a�b�e�l� �f�a�k�t�a
�F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a�.

�b�i�a�d�w�.�c�a�m�a�b�a�b�i�a�d�w�.�F�a�c
�t�J�u�m�l�a�h�C�a
�m�a�b�a

�1�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�F�a�c�t�K�u�l�i�a�h

�N�o �K�o�m�p�o�n�e
�n� �S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.
�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�,
�m�e�n�g�g�u�n�a�k�a�n� �p�e�r�i�n�t�a�h� �S�Q�L�.
�1�. �M�e�n�g�a�m�b�i�l� �k�o�l�o�m� �N�P�M�,� �I�D�_�K�E�L�A�S�,� �d�a�n� �N�I�L�A�I

�d�a�r�i� �t�a�b�e�l� �k�r�s� �d�i� �d�a�t�a�b�a�s�e� �s�t�a�g�i�n�g�.
�2�. �M�e�n�g�a�m�b�i�l� �k�o�l�o�m� �S�K�S� �d�a�n� �I�D�_�M�K� �d�a�r�i� �t�a�b�e�l

�m�a�t�a�k�u�l�i�a�h� �d�i� �d�a�t�a�b�a�s�e� �b�i�a�d�w�.
�3�. �M�e�n�g�a�m�b�i�l� �k�o�l�o�m� �I�D�_�P�R�O�D�I� �d�a�r�i� �t�a�b�e�l� �k�e�l�a�s

�d�i� �d�a�t�a�b�a�s�e� �s�t�a�g�i�n�g�.
�4�. �M�e�n�g�a�m�b�i�l� �k�o�l�o�m� �H�a�d�i�r�,� �A�l�p�a�,� �d�a�n� �I�z�i�n

�d�a�r�i� �t�a�b�e�l� �p�r�e�s�e�n�s�i� �d�i� �d�a�t�a�b�a�s�e� �s�t�a�g�i�n�g�.
�5�. �M�e�n�g�a�m�b�i�l� �k�o�l�o�m� �I�D�_�T�I�M�E� �d�a�r�i� �t�a�b�e�l� �t�i�m�e

�d�i� �d�a�t�a�b�a�s�e� �s�t�a�g�i�n�g�.
�6�. �M�e�n�g�k�o�n�v�e�r�s�i� �t�i�p�e �d�a�t�a� �n�v�a�r�c�h�a�r� �m�e�n�j�a�d�i

�v�a�r�c�h�a�r
�7�. �M�e�n�g�k�o�n�v�e�r�s�i� �b�o�b�o�t� �N�I�L�A�I� �u�n�t�u�k

�m�e�m�p�e�r�m�u�d�a�h� �k�a�l�k�u�l�a�s�i�(�'�E�'�=�0�,� �'�D�-�'�=�0�.�7�,
�'�D�'�=�1�,� �'�D�+�'�=�1�.�3�,� �'�C�-�'�=�1�.�7�,� �'�C�'�=�2�,
�'�C�+�'�=�2�.�3�,� �'�B�-�'�=�2�.�7�,� �'�B�'�=�3�,� �'�B�+�'�=�3�.�3�,� �'�A�-
�'�=�3�.�7�,� �'�A�'�=�4�)

�8�. �M�e�n�a�n�d�a�i� �b�a�r�i�s� �y�a�n�g� �m�e�m�p�u�n�y�a�i� �N�I�L�A�I� �y�a�n�g
�m�a�s�u�k� �k�a�t�e�g�o�r�i�l�u�l�u�s� �a�t�a�u� �t�i�d�a�k� �l�u�l�u�s�.
�S�t�a�t�u�s�_�l�u�l�u�s� �=� �1� �j�i�k�a�b�o�b�o�t �l�e�b�i�h� �b�e�s�a�r
�s�a�m�a� �d�e�n�g�a�n �b�o�b�o�t�_�n�i�l�a�i�_�l�u�l�u�s �d�i
�b�i�a�d�w�.�m�a�t�a�k�u�l�i�a�h�,� �s�t�a�t�u�s�_�l�u�l�u�s� �=� �0� �j�i�k�a
�b�o�b�o�t� �l�e�b�i�h� �k�e�c�i�l� �d�a�r�i� �b�o�b�o�t�_�n�i�l�a�i�_�l�u�l�u�s
�d�i� �b�i�a�d�w�.�m�a�t�a�k�u�l�i�a�h

�s�t�a�g�i�n�g�.�k
�r�s
�s�t�a�g�i�n�g�.�m
�a�t�a�k�u�l�i�a�h
�s�t�a�g�i�n�g�.�k
�e�l�a�s
�s�t�a�g�i�n�g�.
�p�r�e�s�e�n�s�i

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m� �p�a�d�a� �t�a�b�e�l
�d�i �d�a�t�a�b�a�s�e �t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i

�b�i�a�d�w�.�F�a�c
�t�K�u�l�i�a�h
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�w�a�k�t�u�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r� �k�e
�s�t�a�g�i�n�g� �a�r�e�a�.

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a
�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e�t�u�j�u�a�n �S�Q�L
�S�e�r�v�e�r�.

�b�i�a�d�w�.�F�a�c
�t�K�u�l�i�a�h

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�F�a�c�t�K�u�l�i�a�h

�s�t�a�g�i�n�g�.�k�r�s�,
�s�t�a�g�i�n�g�.�m�a�t�a�k�u�l�i�a�h�,

�s�t�a�g�i�n�g�.�k�e�l�a�s�,
�s�t�a�g�i�n�g�.�p�r�e�s�e�n�s�i�(�k�o�l�o�m
�b�e�n�t�u�k�a�n� �d�a�r�i� �p�e�r�i�n�t�a�h

�S�Q�L�)

�b�i�a�d�w�.�F�a�c�t�K�u�l�i�a�h

�N�P�M �N�P�M
�I�D�_�T�I�M�E �I�D�_�T�I�M�E
�p�r�o�d�i �I�D�_�P�R�O�D�I
�I�D�_�K�E�L�A�S �I�D�_�K�E�L�A�S
�n�i�l�a�i �N�I�L�A�I
�b�o�b�o�t �b�o�b�o�t
�s�t�a�t�u�s�_�l�u�l�u�s �s�t�a�t�u�s�_�l�u�l�u�s
�S�K�S �S�K�S
�t�o�t�a�l�b�o�b�o�t �t�o�t�a�l�b�o�b�o�t
�H�a�d�i�r �H�a�d�i�r
�A�l�p�a �A�l�p�a
�I�z�i�n �I�z�i�n
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�2�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�F�a�c�t�I�p�s

�N�o �K�o�m�p�o�n�e
�n� �S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.
�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�,
�m�e�n�g�g�u�n�a�k�a�n�p�e�r�i�n�t�a�h� �S�Q�L�.
�1�. �M�e�n�g�a�m�b�i�l� �k�o�l�o�m� �N�P�M�,� �I�D�_�T�I�M�E� �d�a�r�i� �t�a�b�e�l

�F�a�c�t�K�u�l�i�a�h� �d�i� �d�a�t�a�b�a�s�e� �b�i�a�d�w
�2�. �M�e�n�g�h�i�t�u�n�g� �i�n�d�e�k�s� �p�r�e�s�t�a�s�i� �s�e�t�i�a�p

�m�a�h�a�s�i�s�w�a� �p�a�d�a� �s�e�t�i�a�p� �s�e�m�e�s�t�e�r�n�y�a�(�S�U�M
�t�o�t�a�l�b�o�b�o�t� �d�i�b�a�g�i� �S�U�M� �s�k�s�)

�3�. �M�e�n�g�h�i�t�u�n�g� �i�n�d�e�k�s� �p�r�e�s�t�a�s�i� �k�u�m�u�l�a�t�i�f
�s�e�t�i�a�p� �m�a�h�a�s�i�s�w�a� �p�a�d�a� �s�e�t�i�a�p� �s�e�m�e�s�t�e�r�n�y�a
�(�S�U�M� �t�o�t�a�l�b�o�b�o�t� �d�i�b�a�g�i� �S�U�M� �s�k�s� �u�n�t�u�k
�b�a�r�i�s�-�b�a�r�i�s� �y�a�n�g� �m�e�m�p�u�n�y�a�i� �I�D�_�T�I�M�E� �y�a�n�g
�l�e�b�i�h� �k�e�c�i�l� �s�a�m�a� �d�e�n�g�a�n� �I�D�_�T�I�M�E� �b�a�r�i�s
�t�e�r�s�e�b�u�t�)

�b�i�a�d�w�.�F�a
�c�t�K�u�l�i�a�h

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m� �p�a�d�a� �t�a�b�e�l
�d�i �d�a�t�a�b�a�s�e �t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i
�w�a�k�t�u�l�o�a�d �d�a�t�a� �d�a�r�i�d�a�t�a� �s�u�m�b�e�r� �k�e
�s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�F�a�c
�t�I�p�s



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �4�7�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a
�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e�t�u�j�u�a�n �S�Q�L
�S�e�r�v�e�r�.

�b�i�a�d�w�.
�F�a�c�t�I�p�s

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�F�a�c�t�I�p�s

�b�i�a�d�w�.�F�a�c�t�K�u�l�i�a�h
�(�k�o�l�o�m� �b�e�n�t�u�k�a�n� �d�a�r�i

�p�e�r�i�n�t�a�h� �S�Q�L�)

�b�i�a�d�w�.�F�a�c�t�I�p�s

�N�P�M �N�P�M
�I�D�_�T�I�M�E �I�D�_�T�I�M�E
�i�p�s �I�P�S
�i�p�k �I�P�K
�D�e�r�i�v�e�d�c�o�l�u�m�n�.�l�o�a�d�e�d�_�d�a�t�e�[�L�o�a�d�e�d�_�D�a�t�e�]

�3�. �D�e�s�a�i�n� �D�a�t�a� �F�l�o�w� �T�a�s�k�F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a

�N�o �K�o�m�p�o�n�e
�n� �S�S�I�S

�K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.
�T�a�b�e�l

�1�. �O�L�E� �D�B
�S�o�u�r�c�e

�M�e�l�o�a�d� �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r� �S�Q�L� �S�e�r�v�e�r�,
�m�e�n�g�g�u�n�a�k�a�n� �p�e�r�i�n�t�a�h� �S�Q�L�.
�1�. �M�e�n�g�a�m�b�i�l� �k�o�l�o�m� �K�D�_�C�A�L�O�N� �d�a�r�i� �t�a�b�e�l

�c�a�m�a�b�a� �d�i�d�a�t�a�b�a�s�e�b�i�a�d�w
�2�. �M�e�n�g�a�m�b�i�l� �k�o�l�o�m� �K�D�_�P�R�O�D�I� �d�a�r�i� �t�a�b�e�l� �p�r�o�d�i

�d�i �d�a�t�a�b�a�s�e�b�i�a�d�w
�3�. �M�e�m�b�e�r�i� �n�i�l�a�i� �1� �j�i�k�a� �P�I�L�I�H�A�N�_�1�,

�P�I�L�I�H�A�N�_�2�,� �P�I�L�I�H�A�N�_�3�,� �M�A�S�U�K� �d�a�r�i� �c�a�l�o�n
�t�e�r�s�e�b�u�t� �s�e�s�u�a�i� �d�e�n�g�a�n� �K�D�_�P�R�O�D�I

�4�. �M�e�m�b�e�r�i� �n�i�l�a�i� �1� �j�i�k�a� �c�a�l�o�n� �t�e�r�s�e�b�u�t� �p�a�d�a
�t�a�b�e�l� �m�a�h�a�s�i�s�w�a� �d�a�t�a�b�a�s�e� �b�i�a�d�w� �m�e�m�p�u�n�y�a�i
�K�D�_�P�R�O�D�I� �y�a�n�g� �s�a�m�a� �p�u�l�a� �d�a�n� �b�e�r�s�t�a�t�u�s
�a�k�t�i�f�,� �y�a�n�g� �a�r�t�i�n�y�a� �c�a�l�o�n� �t�e�r�s�e�b�u�t� �t�e�l�a�h
�r�e�g�i�s�t�r�a�s�i�.

�b�i�a�d�w�.�c�a�m
�a�b�a

�2�. �D�e�r�i�v�e�d
�C�o�l�u�m�n

�M�e�n�a�m�b�a�h�k�a�n� �s�e�b�u�a�h� �k�o�l�o�m� �p�a�d�a� �t�a�b�e�l
�d�i �d�a�t�a�b�a�s�e �t�u�j�u�a�n�,� �y�a�n�g� �b�e�r�i�s�i
�w�a�k�t�u�l�o�a�d �d�a�t�a� �d�a�r�i� �d�a�t�a� �s�u�m�b�e�r� �k�e
�s�t�a�g�i�n�g� �a�r�e�a�.

�b�i�a�d�w�.�F�a�c
�t�J�u�m�l�a�h�C�a
�m�a�b�a

�3�. �O�L�E� �D�B
�D�e�s�t�i�n�a
�t�i�o�n

�M�e�l�o�a�d� �d�a�t�a� �k�e�d�a�t�a�b�a�s�e�t�u�j�u�a�n �S�Q�L
�S�e�r�v�e�r�.

�b�i�a�d�w�.�F�a�c
�t�J�u�m�l�a�h�C�a
�m�a�b�a

�M�a�p�p�i�n�g� �k�o�l�o�m� �D�a�t�a� �F�l�o�w� �T�a�s�k�F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a

�b�i�a�d�w�.�c�a�m�a�b�a
�(�k�o�l�o�m� �b�e�n�t�u�k�a�n� �d�a�r�i

�p�e�r�i�n�t�a�h� �S�Q�L�)

�b�i�a�d�w�.�F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a

�K�D�_�C�A�L�O�N �K�D�_�C�A�L�O�N
�K�D�_�P�R�O�D�I �K�D�_�P�R�O�D�I
�j�m�l�_�p�i�l�i�h�a�n�_�1 �j�m�l�_�p�i�l�i�h�a�n�_�1



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �4�8�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�j�m�l�_�p�i�l�i�h�a�n�_�1 �j�m�l�_�p�i�l�i�h�a�n�_�1
�j�m�l�_�p�i�l�i�h�a�n�_�1 �j�m�l�_�p�i�l�i�h�a�n�_�1
�d�i�t�e�r�i�m�a �j�m�l�_�d�i�t�e�r�i�m�a
�r�e�g�i�s�t�r�a�s�i �j�m�l�_�r�e�g�i�s�t�r�a�s�i

�2�.�2�.�1�.�3�.�6�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�I�n�d�e�x

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �E�x�e�c�u�t�e
�S�Q�L� �T�a�s�k

�I�n�d�e�x �M�e�m�b�u�a�t �i�n�d�e�x
�p�a�d�a� �t�a�b�e�l
�d�i�m�e�n�s�i� �d�a�n
�t�a�b�e�l� �f�a�k�t�a� �d�i
�d�a�t�a�b�a�s�e�b�i�a�d�w

�b�i�a�d�w�.�f�a�k�u�l�t�a�s
�b�i�a�d�w�.�p�r�o�d�i
�b�i�a�d�w�.�k�a�b�_�k�o�d�y�a
�b�i�a�d�w�.�p�r�o�p�i�n�s�i
�b�i�a�d�w�.�s�m�a
�b�i�a�d�w�.�c�a�m�a�b�a
�b�i�a�d�w�.�m�a�h�a�s�i�s�w�a
�b�i�a�d�w�.�m�h�s�_�l�u�l�u�s
�b�i�a�d�w�.�d�o�s�e�n
�b�i�a�d�w�.�m�a�t�a�k�u�l�i�a�h
�b�i�a�d�w�.�k�e�l�a�s
�b�i�a�d�w�.�t�i�m�e
�b�i�a�d�w�.�m�a�h�a�s�i�s�w�a�k�r�s
�b�i�a�d�w�.�F�a�c�t�K�u�l�i�a�h
�b�i�a�d�w�.�F�a�c�t�I�p�s
�b�i�a�d�w�.�F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a

�2�.�2�.�1�.�3�.�7�S�p�e�s�i�f�i�c� �D�e�s�i�g�n�S�e�q�u�e�n�c�e� �C�o�n�t�a�i�n�e�r�F�o�r�e�i�g�n

�K�e�y

�N�o �K�o�m�p�o�n�e�n
�S�S�I�S

�N�a�m�a �K�e�t�e�r�a�n�g�a�n �D�a�t�a�b�a�s�e�.�T�a�b�e�l

�1�. �E�x�e�c�u�t�e
�S�Q�L� �T�a�s�k

�F�o�r�e�i�g�n
�K�e�y

�M�e�n�g�e�s�e�t �F�o�r�e�i�g�n
�K�e�y �p�a�d�a �t�a�b�e�l�-
�t�a�b�e�l� �d�i �d�a�t�a�b�a�s�e
�b�i�a�d�w�. �F�o�r�e�i�g�n� �k�e�y
�u�n�t�u�k� �m�e�n�g�h�u�b�u�n�g�k�a�n
�t�a�b�e�l� �f�a�k�t�a� �d�a�n
�d�i�m�e�n�s�i�-�d�i�m�e�n�s�i�n�y�a�,
�d�a�n� �t�a�b�e�l� �d�i�m�e�n�s�i
�d�e�n�g�a�n� �t�a�b�e�l
�d�i�m�e�n�s�i� �l�a�i�n�n�y�a
�y�a�n�g� �b�e�r�h�u�b�u�n�g�a�n�.

�b�i�a�d�w�.�p�r�o�d�i
�b�i�a�d�w�.�k�a�b�_�k�o�d�y�a
�b�i�a�d�w�.�s�m�a
�b�i�a�d�w�.�c�a�m�a�b�a
�b�i�a�d�w�.�m�a�h�a�s�i�s�w�a
�b�i�a�d�w�.�m�h�s�_�l�u�l�u�s
�b�i�a�d�w�.�k�e�l�a�s
�b�i�a�d�w�.�m�a�h�a�s�i�s�w�a�k�r
�s
�b�i�a�d�w�.�F�a�c�t�K�u�l�i�a�h
�b�i�a�d�w�.�F�a�c�t�I�p�s
�b�i�a�d�w�.�F�a�c�t�J�u�m�l�a�h�C
�a�m�a�b�a



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �4�9�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�2�.�2�.�2 �D�i�m�e�n�s�i�o�n� �U�s�a�g�e

�G�a�m�b�a�r� �2�.�9�D�i�m�e�n�s�i�o�n� �U�s�a�g�e�S�e�t�e�l�a�h� �P�e�n�d�e�f�i�n�i�s�i�a�n�R�e�l�a�t�i�o�n�s�h�i�p



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �5�0�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�2�.�2�.�3 �H�i�r�a�r�k�i

�2�.�2�.�3�.�1 �H�i�r�a�r�k�i� �p�a�d�a� �D�i�m�e�n�s�i� �T�i�m�e

�H�i�r�a�r�k�i� �T�i�m�e
�Y�e�a�r
�H�a�l�f� �Y�e�a�r
�Q�u�a�r�t�e�r
�M�o�n�t�h
�D�a�t�e

�2�.�2�.�3�.�2 �H�i�r�a�r�k�i� �p�a�d�a� �D�i�m�e�n�s�i�K�a�b� �K�o�d�y�a

�H�i�r�a�r�k�i �K�a�b� �K�o�d�y�a
�I�D� �P�R�O�P�I�N�S�I�N�A�M�A� �P�R�O�P�I�N�S�I
�I�D� �K�A�B� �K�O�D�Y�A�N�A�M�A� �K�A�B� �K�O�D�Y�A

�2�.�2�.�3�.�3 �H�i�r�a�r�k�i� �p�a�d�a� �D�i�m�e�n�s�i�P�r�o�d�i

�H�i�r�a�r�k�i� �P�r�o�d�i
�K�D� �F�A�K�U�L�T�A�S�N�A�M�A� �F�A�K�U�L�T�A�S
�K�D� �P�R�O�D�I �N�A�M�A� �P�R�O�D�I

�2�.�2�.�3�.�4 �H�i�r�a�r�k�i� �p�a�d�a� �D�i�m�e�n�s�i�S�m�a

�H�i�r�a�r�k�i� �S�m�a
�I�D� �K�A�B� �S�M�A
�I�D� �S�M�A

�2�.�2�.�3�.�5 �H�i�r�a�r�k�i� �p�a�d�a� �D�i�m�e�n�s�i� �T�i�m�e�2

�H�i�r�a�r�k�i �T�i�m�e� �2
�I�D� �T�A�H�U�N� �A�K�A�D�E�M�I�K
�S�E�M�E�S�T�E�R

�2�.�2�.�4 �M�e�a�s�u�r�e� �d�a�n� �C�a�l�c�u�l�a�t�e�d� �M�e�m�b�e�r

�2�.�2�.�4�.�1 �M�e�a�s�u�r�e

�N�o �T�a�b�e�l
�F�a�k�t�a

�N�a�m�a� �M�e�a�s�u�r�e �F�u�n�g�s�i �K�o�l�o�m

�1 �M�a�h�a�s�i�s�w�a �M�a�h�a�s�i�s�w�a� �C�o�u�n�t �C�o�u�n�t� �o�f� �r�o�w�s
�2 �M�h�s� �L�u�l�u�s �M�h�s� �L�u�l�u�s� �C�o�u�n�t �C�o�u�n�t� �o�f� �r�o�w�s �m�h�s�_�l�u�l�u�s

�I�P�K� �T�e�r�b�u�r�u�k �M�i�n�i�m�u�m �I�P�K�_�L�U�L�U�S
�I�P�K� �T�e�r�b�a�i�k �M�a�x�i�m�u�m �I�P�K�_�L�U�L�U�S
�L�A�M�A� �S�T�U�D�I� �T�e�r�c�e�p�a�t�M�i�n�i�m�u�m �L�A�M�A�_�S�T�U�D�I�_�D�E�C
�L�A�M�A� �S�T�U�D�I� �T�e�r�l�a�m�a �M�a�x�i�m�u�m �L�A�M�A�_�S�T�U�D�I�_�D�E�C



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �5�1�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�I�P�K� �L�U�L�U�S� �c�o�u�n�t� �@ �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�I�P�K�_�L�U�L�U�S

�L�A�M�A� �S�T�U�D�I� �c�o�u�n�t� �@ �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�L�A�M�A�_�S�T�U�D�I

�I�P�K� �L�U�L�U�S� �@ �S�u�m �I�P�K�_�L�U�L�U�S
�L�A�M�A� �S�T�U�D�I� �@ �S�u�m �L�A�M�A�_�S�T�U�D�I

�3 �C�a�m�a�b�a �C�a�m�a�b�a� �C�o�u�n�t �C�o�u�n�t� �o�f� �r�o�w�s
�P�i�l�i�h�a�n� �1� �C�o�u�n�t �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y

�v�a�l�u�e�s
�P�I�L�I�H�A�N�_�1

�P�i�l�i�h�a�n� �2� �C�o�u�n�t �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�P�I�L�I�H�A�N�_�2

�P�i�l�i�h�a�n� �3� �C�o�u�n�t �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�P�I�L�I�H�A�N�_�3

�M�e�n�d�a�f�t�a�r� �C�o�u�n�t �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�K�D�_�C�A�L�O�N

�D�i�t�e�r�i�m�a� �C�o�u�n�t �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�M�A�S�U�K

�V�e�r�b�a�l� �C� �@ �S�u�m �V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F� �C� �@ �S�u�m �K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N� �C� �@ �S�u�m �P�E�N�A�L�A�R�A�N
�B�H�S� �I�N�G�G�G�R�I�S� �C� �@ �S�u�m �B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L� �N�I�L�A�I� �C� �@ �S�u�m �T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M�A�T�I�K�A� �N�E�M� �C� �@ �S�u�m �M�A�T�E�M�A�T�I�K�A�_�N�E�M
�B�H�S� �I�N�G�G�R�I�S� �N�E�M� �C� �@�S�u�m �B�H�S�_�I�N�G�G�R�I�S�_�N�E

�M
�N�E�M� �C� �@ �S�u�m �N�E�M
�R�A�T�A�2� �N�E�M� �C� �@ �S�u�m �R�A�T�A�2�_�N�E�M
�A�V�G� �M�A�T� �R�A�P�O�R� �C� �@�S�u�m �A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G� �I�N�G�G�R�I�S� �R�A�P�O�R� �C� �@�S�u�m �A�V�G�_�I�N�G�G�R�I�S�_�R�A

�P�O�R
�V�e�r�b�a�l� �C�o�u�n�t� �C� �@ �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y

�v�a�l�u�e�s
�V�E�R�B�A�L

�K�U�A�N�T�I�T�A�T�I�F� �C�o�u�n�t� �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�K�U�A�N�T�I�T�A�T�I�F

�P�E�N�A�L�A�R�A�N� �C�o�u�n�t� � �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�P�E�N�A�L�A�R�A�N

�B�H�S� �I�N�G�G�G�R�I�S� �C�o�u�n�t� �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�B�H�S�_�I�N�G�G�R�I�S

�T�O�T�A�L� �N�I�L�A�I� �C�o�u�n�t� �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�T�O�T�A�L�_�N�I�L�A�I

�M�A�T�E�M�A�T�I�K�A� �N�E�M� �C�o�u�n�t� � �C
�@

�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�M�A�T�E�M�A�T�I�K�A�_�N�E�M

�B�H�S� �I�N�G�G�R�I�S� �N�E�M� �C�o�u�n�t
�C� �@

�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�B�H�S�_�I�N�G�G�R�I�S�_�N�E
�M

�N�E�M� �C�o�u�n�t� �C� �@ �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�N�E�M

�R�A�T�A�2� �N�E�M� �C�o�u�n�t� �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�R�A�T�A�2�_�N�E�M

�A�V�G� �M�A�T� �R�A�P�O�R� �C�o�u�n�t� � �C
�@

�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�A�V�G�_�M�A�T�_�R�A�P�O�R

�A�V�G� �I�N�G�G�R�I�S� �R�A�P�O�R� �C�o�u�n�t
�C� �@

�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�A�V�G�_�I�N�G�G�R�I�S�_�R�A
�P�O�R

�4 �M�a�h�a�s�i�s�w�a�k
�r�s

�V�e�r�b�a�l� �C� �@ �S�u�m �V�E�R�B�A�L
�K�U�A�N�T�I�T�A�T�I�F� �C� �@ �S�u�m �K�U�A�N�T�I�T�A�T�I�F
�P�E�N�A�L�A�R�A�N� �C� �@ �S�u�m �P�E�N�A�L�A�R�A�N



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �5�2�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�B�H�S� �I�N�G�G�G�R�I�S� �C� �@ �S�u�m �B�H�S�_�I�N�G�G�R�I�S
�T�O�T�A�L� �N�I�L�A�I� �C� �@ �S�u�m �T�O�T�A�L�_�N�I�L�A�I
�M�A�T�E�M�A�T�I�K�A� �N�E�M� �C� �@�S�u�m �M�A�T�E�M�A�T�I�K�A�_�N�E�M
�B�H�S� �I�N�G�G�R�I�S� �N�E�M� �C� �@�S�u�m �B�H�S�_�I�N�G�G�R�I�S�_�N�E

�M
�N�E�M� �C� �@ �S�u�m �N�E�M
�R�A�T�A�2� �N�E�M� �C� �@ �S�u�m �R�A�T�A�2�_�N�E�M
�A�V�G� �M�A�T� �R�A�P�O�R� �C� �@�S�u�m �A�V�G�_�M�A�T�_�R�A�P�O�R
�A�V�G� �I�N�G�G�R�I�S� �R�A�P�O�R� �C� �@�S�u�m �A�V�G�_�I�N�G�G�R�I�S�_�R�A

�P�O�R
�V�e�r�b�a�l� �C�o�u�n�t� �C� �@ �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y

�v�a�l�u�e�s
�V�E�R�B�A�L

�K�U�A�N�T�I�T�A�T�I�F� �C�o�u�n�t� �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�K�U�A�N�T�I�T�A�T�I�F

�P�E�N�A�L�A�R�A�N� �C�o�u�n�t� � �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�P�E�N�A�L�A�R�A�N

�B�H�S� �I�N�G�G�G�R�I�S� �C�o�u�n�t� �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�B�H�S�_�I�N�G�G�R�I�S

�T�O�T�A�L� �N�I�L�A�I� �C�o�u�n�t� �C� �@�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�T�O�T�A�L�_�N�I�L�A�I

�M�A�T�E�M�A�T�I�K�A� �N�E�M� �C�o�u�n�t� � �C
�@

�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�M�A�T�E�M�A�T�I�K�A�_�N�E�M

�B�H�S� �I�N�G�G�R�I�S� �N�E�M� �C�o�u�n�t
�C� �@

�C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�B�H�S�_�I�N�G�G�R�I�S�_�N�E
�M

�N�E�M� �C�o�u�n�t� �C� �@ �C�o�u�n�t� �o�f� �n�o�n�-�e�m�p�t�y
�v�a�l�u�e�s

�N�E�M
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�S�T�U�D�I� �C�o�u�n�t� �@�]

�[�L�a�m�a� �S�t�u�d�i
�R�a�n�g�e� �<�3�.�9�(�%�)�]

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�y�a�n�g� �m�e�m�p�u�n�y�a�i� �L�A�M�A�_�S�T�U�D�I
�d�i� �b�a�w�a�h� �4� �t�a�h�u�n

�[�L�a�m�a� �S�t�u�d�i� �R�a�n�g�e
�<�3�.�9�]
�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�[�L�a�m�a� �S�t�u�d�i
�R�a�n�g�e� �4 �
�4�.�4�(�%�)�]

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�y�a�n�g� �m�e�m�p�u�n�y�a�i� �L�A�M�A�_�S�T�U�D�I
�a�n�t�a�r�a� �4� �s�a�m�p�a�i� �4�.�4� �t�a�h�u�n

�[�L�a�m�a� �S�t�u�d�i� �R�a�n�g�e
�4  � �4�.�4�]
�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�[�L�a�m�a� �S�t�u�d�i
�R�a�n�g�e� �4�.�5 �
�4�.�9�(�%�)�]

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�y�a�n�g� �m�e�m�p�u�n�y�a�i� �L�A�M�A�_�S�T�U�D�I
�a�n�t�a�r�a� �4�.�5� �s�a�m�p�a�i� �4�.�9
�t�a�h�u�n

�[�L�a�m�a� �S�t�u�d�i� �R�a�n�g�e
�4�.�5  � �4�.�9�]
�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�[�L�a�m�a� �S�t�u�d�i
�R�a�n�g�e� �5 �
�5�.�4�(�%�)�]

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�y�a�n�g� �m�e�m�p�u�n�y�a�i� �L�A�M�A�_�S�T�U�D�I
�a�n�t�a�r�a� �5� �s�a�m�p�a�i� �5�.�4� �t�a�h�u�n

�[�L�a�m�a� �S�t�u�d�i� �R�a�n�g�e
�5  � �5�.�4�]
�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�[�L�a�m�a� �S�t�u�d�i
�R�a�n�g�e� �5�.�5�-

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s

�[�L�a�m�a� �S�t�u�d�i� �R�a�n�g�e
�5�.�5  � �5�.�9�]



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�5�.�9�(�%�)�] �y�a�n�g� �m�e�m�p�u�n�y�a�i� �L�A�M�A�_�S�T�U�D�I
�a�n�t�a�r�a� �5�.�5� �s�a�m�p�a�i� �5�.�9
�t�a�h�u�n

�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�[�L�a�m�a� �S�t�u�d�i
�R�a�n�g�e�6  �
�6�.�4�(�%�)�]

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�y�a�n�g� �m�e�m�p�u�n�y�a�i� �L�A�M�A�_�S�T�U�D�I
�a�n�t�a�r�a� �6� �s�a�m�p�a�i� �6�.�4� �t�a�h�u�n

�[�L�a�m�a� �S�t�u�d�i� �R�a�n�g�e
�6  � �6�.�4�]
�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�[�L�a�m�a� �S�t�u�d�i
�R�a�n�g�e� �6�.�5 �
�6�.�9�(�%�)�]

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�y�a�n�g� �m�e�m�p�u�n�y�a�i� �L�A�M�A�_�S�T�U�D�I
�a�n�t�a�r�a� �6�.�5� �s�a�m�p�a�i� �6�.�9
�t�a�h�u�n

�[�L�a�m�a� �S�t�u�d�i� �R�a�n�g�e
�6�.�5  � �6�.�9�]
�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�[�L�a�m�a� �S�t�u�d�i
�R�a�n�g�e� �>�7�(�%�)�]

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�y�a�n�g� �m�e�m�p�u�n�y�a�i� �L�A�M�A�_�S�T�U�D�I
�d�i� �a�t�a�s� �7� �t�a�h�u�n

�[�L�a�m�a� �S�t�u�d�i� �R�a�n�g�e
�>�7�]
�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a� �I�P�K
�L�u�l�u�s�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a� �I�P�K
�d�a�r�i� �m�a�h�a�s�i�s�w�a� �l�u�l�u�s
�y�a�i�t�u� �d�e�n�g�a�n� �m�e�m�b�a�g�i
�m�e�a�s�u�r�e�I�P�K� �L�U�L�U�S� �d�e�n�g�a�n
�m�e�a�s�u�r�e�I�P�K� �L�U�L�U�S� �C�o�u�n�t

�[�I�P�K� �L�U�L�U�S� �@�]
�[�I�P�K� �L�U�L�U�S� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a� �L�a�m�a
�S�t�u�d�i�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a� �l�a�m�a
�s�t�u�d�i� �d�a�r�i� �m�a�h�a�s�i�s�w�a
�l�u�l�u�s� �y�a�i�t�u� �d�e�n�g�a�n
�m�e�m�b�a�g�i�m�e�a�s�u�r�e�L�A�M�A
�S�T�U�D�I� �d�e�n�g�a�n�m�e�a�s�u�r�e�L�A�M�A
�S�T�U�D�I� �C�o�u�n�t

�[�L�A�M�A� �S�T�U�D�I� �@�]
�[�L�A�M�A� �S�T�U�D�I� �C�o�u�n�t
�@�]

�2 �C�a�m�a�b�a �[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i� �V�e�r�b�a�l
�C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �t�e�s� �m�a�s�u�k� �v�e�r�b�a�l
�u�n�t�u�k� �c�a�m�a�b�a

�[�V�E�R�B�A�L� �C� �@�]
�[�V�E�R�B�A�L� �C�o�u�n�t� �C� �@�]

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i� �P�e�n�a�l�a�r�a�n
�C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �t�e�s� �m�a�s�u�k� �p�e�n�a�l�a�r�a�n
�u�n�t�u�k� �c�a�m�a�b�a

�[�P�E�N�A�L�A�R�A�N� �C� �@�]
�[�P�E�N�A�L�A�R�A�N� �C�o�u�n�t� �C
�@�]

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i
�K�u�a�n�t�i�t�a�t�i�f
�C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �t�e�s� �m�a�s�u�k
�k�u�a�n�t�i�t�a�t�i�f� �u�n�t�u�k� �c�a�m�a�b�a

�[�K�U�A�N�T�I�T�A�T�I�F� �C� �@�]
�[�K�U�A�N�T�I�T�A�T�I�F� �C�o�u�n�t
�C� �@�]

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i� �B�h�s
�I�n�g�g�r�i�s� �C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �t�e�s� �m�a�s�u�k� �b�h�s
�i�n�g�g�r�i�s� �u�n�t�u�k� �c�a�m�a�b�a

�[�B�H�S� �I�N�G�G�R�I�S� �C� �@�]
�[�B�H�S� �I�N�G�G�R�I�S� �C�o�u�n�t
�C� �@�]

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i� �T�o�t�a�l
�N�i�l�a�i� �C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�t�o�t�a�l� �n�i�l�a�i� �t�e�s� �m�a�s�u�k
�u�n�t�u�k� �c�a�m�a�b�a

�[�T�O�T�A�L� �N�I�L�A�I� �C� �@�]
�[�T�O�T�A�L� �N�I�L�A�I� �C�o�u�n�t
�C� �@�]

�[�R�a�t�a�-�R�a�t�a� �N�E�M
�M�a�t�e�m�a�t�i�k�a
�C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �N�E�M� �m�a�t�e�m�a�t�i�k�a
�u�n�t�u�k� �c�a�m�a�b�a

�[�M�A�T�E�M�A�T�I�K�A� �N�E�M� �C
�@�]
�[�M�A�T�E�M�A�T�I�K�A� �N�E�M
�C�o�u�n�t� �C� �@�]

�[�R�a�t�a�-�R�a�t�a� �N�E�M
�B�h�s� �I�n�g�g�r�i�s
�C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �N�E�M� �b�h�s� �i�n�g�g�r�i�s
�u�n�t�u�k� �c�a�m�a�b�a

�[�B�H�S� �I�N�G�G�R�I�S� �N�E�M� �C
�@�]
�[�B�H�S� �I�N�G�G�R�I�S� �N�E�M
�C�o�u�n�t� �C� �@�]

�[�R�a�t�a�-�R�a�t�a� �N�E�M
�C�a�m�a�b�a�]
�[�R�a�t�a�-�R�a�t�a
�R�a�t�a�2� �N�E�M
�C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �N�E�M� �u�n�t�u�k� �c�a�m�a�b�a
�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �R�a�t�a�2� �N�E�M� �u�n�t�u�k
�c�a�m�a�b�a

�[�N�E�M� �C� �@�]
�[�N�E�M� �C�o�u�n�t� �C� �@�]
�[�R�A�T�A�2� �N�E�M� �C� �@�]
�[�R�A�T�A�2� �N�E�M� �C�o�u�n�t�C
�@�]
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�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�[�R�a�t�a�-�R�a�t�a
�R�a�p�o�r
�M�a�t�e�m�a�t�i�k�a
�C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �r�a�p�o�r� �m�a�t�e�m�a�t�i�k�a
�u�n�t�u�k� �c�a�m�a�b�a

�[�A�V�G� �M�A�T� �R�A�P�O�R� �C
�@�]
�[�A�V�G� �M�A�T� �R�A�P�O�R
�C�o�u�n�t� �C� �@�]

�[�R�a�t�a�-�R�a�t�a
�R�a�p�o�r� �B�h�s
�I�n�g�g�r�i�s� �C�a�m�a�b�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �r�a�p�o�r� �b�h�s� �i�n�g�g�r�i�s
�u�n�t�u�k� �c�a�m�a�b�a

�[�A�V�G� �I�N�G�G�R�I�S� �R�A�P�O�R
�C� �@�]
�[�A�V�G� �I�N�G�G�R�I�S� �R�A�P�O�R
�C�o�u�n�t� �C� �@�]

�3 �M�a�h�a�s�i�s�w
�a�k�r�s

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i� �V�e�r�b�a�l�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �t�e�s� �m�a�s�u�k� �v�e�r�b�a�l
�u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�[�V�E�R�B�A�L� �@�]
�[�V�E�R�B�A�L� �C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i
�P�e�n�a�l�a�r�a�n�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �t�e�s� �m�a�s�u�k� �p�e�n�a�l�a�r�a�n
�u�n�t�u�k�m�a�h�a�s�i�s�w�a

�[�P�E�N�A�L�A�R�A�N� �@�]
�[�P�E�N�A�L�A�R�A�N� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i
�K�u�a�n�t�i�t�a�t�i�f�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �t�e�s� �m�a�s�u�k
�k�u�a�n�t�i�t�a�t�i�f� �u�n�t�u�k
�m�a�h�a�s�i�s�w�a

�[�K�U�A�N�T�I�T�A�T�I�F� �@�]
�[�K�U�A�N�T�I�T�A�T�I�F� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i� �B�h�s
�I�n�g�g�r�i�s�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �t�e�s� �m�a�s�u�k� �b�h�s
�i �n�g�g�r�i�s� �u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�[�B�H�S� �I�N�G�G�R�I�S� �@�]
�[�B�H�S� �I�N�G�G�R�I�S� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a
�N�i�l�a�i� �T�o�t�a�l
�N�i�l�a�i�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�t�o�t�a�l� �n�i�l�a�i� �t�e�s� �m�a�s�u�k
�u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�[�T�O�T�A�L� �N�I�L�A�I� �@�]
�[�T�O�T�A�L� �N�I�L�A�I� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a� �N�E�M
�M�a�t�e�m�a�t�i�k�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �N�E�M� �m�a�t�e�m�a�t�i�k�a
�u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�[�M�A�T�E�M�A�T�I�K�A� �N�E�M� �@�]
�[�M�A�T�E�M�A�T�I�K�A� �N�E�M
�C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a� �N�E�M
�B�h�s� �I�n�g�g�r�i�s�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �N�E�M� �b�h�s� �i�n�g�g�r�i�s
�u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�[�B�H�S� �I�N�G�G�R�I�S� �N�E�M
�@�]
�[�B�H�S� �I�N�G�G�R�I�S� �N�E�M
�C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a� �N�E�M�]�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �N�E�M� �u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�[�N�E�M� �@�]
�[�N�E�M� �C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a
�R�a�t�a�2� �N�E�M�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �R�a�t�a�2� �N�E�M� �u�n�t�u�k
�m�a�h�a�s�i�s�w�a

�[�R�A�T�A�2� �N�E�M� �@�]
�[�R�A�T�A�2� �N�E�M� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a
�R�a�p�o�r
�M�a�t�e�m�a�t�i�k�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �r�a�p�o�r� �m�a�t�e�m�a�t�i�k�a
�u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�[�A�V�G� �M�A�T� �R�A�P�O�R� �@�]
�[�A�V�G� �M�A�T� �R�A�P�O�R
�C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a
�R�a�p�o�r� �B�h�s
�I�n�g�g�r�i�s�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �r�a�p�o�r� �b�h�s� �i�n�g�g�r�i�s
�u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�[�A�V�G� �I�N�G�G�R�I�S� �R�A�P�O�R
�@�]
�[�A�V�G� �I�N�G�G�R�I�S� �R�A�P�O�R
�C�o�u�n�t� �@�]

�4 �K�e�l�a�s �[�R�a�t�a�-�R�a�t�a
�E�v�a�l�u�a�s�i
�M�a�n�a�j�e�m�e�n
�W�a�k�t�u�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �e�v�a�l�u�a�s�i� �k�a�t�e�g�o�r�i
�m�a�n�a�j�e�m�e�n� �w�a�k�t�u

�[�E�v� �W�a�k�t�u� �@�]
�[�E�v� �W�a�k�t�u� �C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a
�E�v�a�l�u�a�s�i� �M�a�t�e�r�i
�P�e�m�b�e�l�a�j�a�r�a�n�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �e�v�a�l�u�a�s�i� �k�a�t�e�g�o�r�i
�m�a�t�e�r�i� �p�e�m�b�e�l�a�j�a�r�a�n

�[�E�v� �M�a�t�e�r�i� �@�]
�[�E�v� �M�a�t�e�r�i� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a
�E�v�a�l�u�a�s�i� �M�e�t�o�d�e
�P�e�m�b�e�l�a�j�a�r�a�n�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �e�v�a�l�u�a�s�i� �k�a�t�e�g�o�r�i
�m�e�t�o�d�e� �p�e�m�b�e�l�a�j�a�r�a�n

�[�E�v� �M�e�t�o�d�e� �@�]
�[�E�v� �M�e�t�o�d�e� �C�o�u�n�t
�@�]

�[�R�a�t�a�-�R�a�t�a
�E�v�a�l�u�a�s�i� �M�e�d�i�a
�P�e�m�b�e�l�a�j�a�r�a�n�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �e�v�a�l�u�a�s�i� �k�a�t�e�g�o�r�i
�m�e�d�i�a� �p�e�m�b�e�l�a�j�a�r�a�n

�[�E�v� �M�e�d�i�a� �@�]
�[�E�v� �M�e�d�i�a� �C�o�u�n�t� �@�]



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �5�7�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�[�R�a�t�a�-�R�a�t�a
�E�v�a�l�u�a�s�i� �M�e�t�o�d�e
�P�e�n�i�l�a�i�a�n�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �e�v�a�l�u�a�s�i� �k�a�t�e�g�o�r�i
�m�e�t�o�d�e� �p�e�n�i�l�a�i�a�n

�[�E�v� �N�i�l�a�i� �@�]
�[�E�v� �N�i�l�a�i� �C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a
�E�v�a�l�u�a�s�i� �M�i�n�a�t
�M�a�h�a�s�i�s�w�a�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �e�v�a�l�u�a�s�i� �k�a�t�e�g�o�r�i
�m�i�n�a�t� �m�a�h�a�s�i�s�w�a

�[�E�v� �M�i�n�a�t� �@�]
�[�E�v� �M�i�n�a�t� �C�o�u�n�t� �@�]

�5 �F�a�c�t�K�u�l�i
�a�h

�[�I�P�K� �K�e�l�a�s�] �M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�n�i�l�a�i� �d�i� �s�e�t�i�a�p� �k�e�l�a�s
�y�a�i�t�u� �d�e�n�g�a�n� �m�e�m�b�a�g�i
�m�e�a�s�u�r�e�B�o�b�o�t� �d�e�n�g�a�n
�m�e�a�s�u�r�e�B�o�b�o�t� �C�o�u�n�t

�[�B�o�b�o�t� �@�]
�[�B�o�b�o�t� �C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a
�J�u�m�l�a�h
�K�e�h�a�d�i�r�a�n�]

�M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�j�u�m�l�a�h� �k�e�h�a�d�i�r�a�n� �y�a�i�t�u
�d�e�n�g�a�n� �m�e�m�b�a�g�i�m�e�a�s�u�r�e
�H�a�d�i�r� �d�e�n�g�a�n�m�e�a�s�u�r�e�N�P�M
�C�o�u�n�t

�[�H�a�d�i�r� �@�]
�[�N�P�M� �C�o�u�n�t� �@�]

�[�P�r�o�s�e�n�t�a�s�e
�K�e�h�a�d�i�r�a�n�]

�M�e�n�g�h�i�t�u�n�g� �p�r�o�s�e�n�t�a�s�e
�r�a�t�a�-�r�a�t�a� �j�u�m�l�a�h
�k�e�h�a�d�i�r�a�n� �y�a�i�t�u� �d�e�n�g�a�n
�m�e�m�b�a�g�i�m�e�a�s�u�r�e�R�a�t�a�-�R�a�t�a
�J�u�m�l�a�h� �K�e�h�a�d�i�r�a�n� �d�e�n�g�a�n
�m�e�a�s�u�r�e�M�a�x�i�m�u�m� �H�a�d�i�r

�[�R�a�t�a�-�R�a�t�a� �J�u�m�l�a�h
�K�e�h�a�d�i�r�a�n�]
�[�M�a�x�i�m�u�m� �H�a�d�i�r� �@�]

�[�P�r�o�s�e�n�t�a�s�e
�S�e�b�a�r�a�n� �N�i�l�a�i
�M�K�]

�M�e�n�g�h�i�t�u�n�g� �p�e�r�s�e�n�t�a�s�e
�s�e�b�a�r�a�n� �n�i�l�a�i� �m�a�t�a�k�u�l�i�a�h
�y�a�i�t�u� �d�e�n�g�a�n� �m�e�m�b�a�g�i
�j�u�m�l�a�h�m�a�h�a�s�i�s�w�a
�b�e�r�d�a�s�a�r�k�a�n� �n�i�l�a�i
�t�e�r�t�e�n�t�u� �d�e�n�g�a�n� �t�o�t�a�l
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a�p�a�d�a
�s�e�m�u�a� �n�i�l�a�i

�[�F�a�c�t� �K�u�l�i�a�h
�C�o�u�n�t�]

�[�B�e�b�a�n� �S�K�S
�D�o�s�e�n�]

�M�e�n�g�h�i�t�u�n�g� �j�u�m�l�a�h� �b�e�b�a�n
�d�o�s�e�n� �y�a�i�t�u� �d�e�n�g�a�n
�m�e�n�j�u�m�l�a�h� �j�u�m�l�a�h� �s�k�s� �t�i�a�p
�k�e�l�a�s� �(�t�a�n�p�a� �a�d�a
�p�e�n�g�u�l�a�n�g�a�n� �I�D�_�K�E�L�A�S�)

�[�M�e�a�s�u�r�e�s�]�.�[�S�K�S� �@�]
�[�N�P�M� �D�i�s�t�i�n�c�t
�C�o�u�n�t� �@�]

�[�J�u�m�l�a�h� �T�i�d�a�k
�L�u�l�u�s� �M�K�]

�M�e�n�g�h�i�t�u�n�g� �j�u�m�l�a�h
�m�a�h�a�s�i�s�w�a� �y�a�n�g� �t�i�d�a�k
�l�u�l�u�s� �d�a�l�a�m� �s�u�a�t�u
�m�a�t�a�k�u�l�i�a�h� �y�a�i�t�u� �d�e�n�g�a�n
�m�e�n�j�u�m�l�a�h�k�a�n� �b�a�r�i�s� �y�a�n�g
�m�e�m�p�u�n�y�a�i� �s�t�a�t�u�s�_�l�u�l�u�s�=�0

�[�F�a�c�t� �K�u�l�i�a�h
�C�o�u�n�t�]

�[�P�r�o�s�e�n�t�a�s�e
�K�e�t�i�d�a�k�l�u�l�u�s�a�n
�M�K�]

�M�e�n�g�h�i�t�u�n�g� �p�r�o�s�e�n�t�a�s�e
�j�u�m�l�a�h� �m�a�h�a�s�i�s�w�a� �y�a�n�g
�t�i�d�a�k� �l�u�l�u�s� �d�a�l�a�m� �s�u�a�t�u
�m�a�t�a�k�u�l�i�a�h� �y�a�i�t�u� �d�e�n�g�a�n
�m�e�m�b�a�g�i�m�e�a�s�u�r�e�J�u�m�l�a�h
�T�i�d�a�k� �L�u�l�u�s� �M�K� �d�e�n�g�a�n
�m�e�a�s�u�r�e�F�a�c�t� �K�u�l�i�a�h� �C�o�u�n�t

�[�J�u�m�l�a�h� �T�i�d�a�k
�L�u�l�u�s� �M�K�]
�[�S�t�a�t�u�s� �L�u�l�u�s
�C�o�u�n�t� �@�]

�6 �F�a�c�t�I�p�s �[�R�a�t�a�-�R�a�t�a� �I�P�K�] �M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�i�n�d�e�k�s� �p�r�e�s�t�a�s�i� �k�u�m�u�l�a�t�i�f
�t�i�a�p� �s�e�m�e�s�t�e�r� �y�a�i�t�u
�d�e�n�g�a�n� �m�e�m�b�a�g�i�m�e�a�s�u�r�e
�I�P�K� �d�e�n�g�a�n�m�e�a�s�u�r�e�I�P�K
�C�o�u�n�t

�[�I�P�K� �@�]
�[�I�P�K� �C�o�u�n�t� �@�]

�[�R�a�t�a�-�R�a�t�a� �I�P�S�] �M�e�n�g�h�i�t�u�n�g� �r�a�t�a�-�r�a�t�a
�i�n�d�e�k�s� �p�r�e�s�t�a�s�i� �t�i�a�p

�[�I�P�S� �@�]
�[�I�P�S� �C�o�u�n�t� �@�]



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �5�8�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�s�e�m�e�s�t�e�r� �y�a�i�t�u� �d�e�n�g�a�n
�m�e�m�b�a�g�i�m�e�a�s�u�r�e�I�P�S
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�N�P�M �v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�N�A�M�A�_�M�H�S �v�a�r�c�h�a�r�(�1�5�0�) �N�a�m�a� �m�a�h�a�s�i�s�w�a
�T�H�N�_�M�A�S�U�K �n�u�m�e�r�i�c�(�4�,�0�) �T�a�h�u�n� �m�a�s�u�k
�J�L�R�_�L�L�S �v�a�r�c�h�a�r�(�2�5�) �J�a�l�u�r� �k�e�t�i�k�a� �m�e�n�d�a�f�t�a�r
�S�H�I�F�T�_�M�H�S �v�a�r�c�h�a�r�(�2�0�) �S�h�i�f�t� �m�a�h�a�s�i�s�w�a
�K�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�d�i
�S�T�A�T�_�S�T�U�D�I �v�a�r�c�h�a�r�(�2�0�) �S�t�a�t�u�s� �s�t�u�d�i� �m�a�h�a�s�i�s�w�a
�T�G�L�_�D�O �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �D�O
�J�N�S�_�K�E�L �v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n
�A�G�A�M�A �v�a�r�c�h�a�r�(�1�5�) �A�g�a�m�a
�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�I�D�_�K�A�B�_�O�R�T�U �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �a�s�a�l
�S�T�A�T�U�S�_�T�R�A�N�S �b�i�t �S�t�a�t�u�s� �m�a�h�a�s�i�s�w�a� �t�r�a�n�s�f�e�r
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�2 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�f�a�k�u�l�t�a�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�K�D�_�F�A�K�U�L�T�A�S �v�a�r�c�h�a�r�(�2�) �I�d� �f�a�k�u�l�t�a�s
�N�A�M�A�_�F�A�K�U�L�T�A�S �v�a�r�c�h�a�r�(�5�0�) �N�a�m�a� �f�a�k�u�l�t�a�s
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�3 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�p�r�o�d�i
�N�a�m�a �T�i�p�e�D�a�t�a �K�e�t�e�r�a�n�g�a�n

�K�D�_�F�A�K�U�L�T�A�S �v�a�r�c�h�a�r�(�2�) �I�d� �f�a�k�u�l�t�a�s
�K�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i
�N�A�M�A�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�0�) �N�a�m�a� �p�r�o�g�r�a�m� �s�t�u�d�i
�J�E�N�J�A�N�G �v�a�r�c�h�a�r�(�5�) �J�e�n�j�a�n�g
�S�I�N�G�K�_�G�E�L�A�R �v�a�r�c�h�a�r�(�1�0�) �S�i�n�g�k�a�t�a�n� �u�n�t�u�k� �g�e�l�a�r
�S�I�N�G�K�A�T�A�N �v�a�r�c�h�a�r�(�5�) �S�i�n�g�k�a�t�a�n
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�4 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�m�h�s�_�l�u�l�u�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�N�P�M �v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�N�A�M�A�_�M�H�S �v�a�r�c�h�a�r�(�1�5�0�) �N�a�m�a� �m�a�h�a�s�i�s�w�a
�T�H�N�_�M�A�S�U�K �n�u�m�e�r�i�c�(�4�,�0�) �T�a�h�u�n� �m�a�s�u�k
�J�L�R�_�L�L�S �v�a�r�c�h�a�r�(�2�5�) �J�a�l�u�r� �k�e�t�i�k�a� �m�e�n�d�a�f�t�a�r
�K�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�d�i
�J�N�S�_�K�E�L �v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n
�A�G�A�M�A �v�a�r�c�h�a�r�(�1�5�) �A�g�a�m�a
�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�I�D�_�K�A�B�_�O�R�T�U �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �a�s�a�l
�T�G�L�_�W�I�S�U�D�A �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �w�i�s�u�d�a
�T�G�L�_�Y�U�D �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �y�u�d�i�s�i�u�m
�U�R�U�T �v�a�r�c�h�a�r�(�9�) �U�r�u�t� �n�o�m�o�r� �w�i�s�u�d�a
�I�P�K�_�L�U�L�U�S �d�e�c�i�m�a�l�(�4�,�2�) �I�p�k� �k�e�l�u�l�u�s�a�n



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�1�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�L�A�M�A�_�S�T�U�D�I�_�T�H�N�_�B�L�N �r�e�a�l �L�a�m�a� �s�t�u�d�i� �d�a�l�a�m� �s�a�t�u�a�n
�t�a�h�u�n� �d�a�n� �b�u�l�a�n

�L�A�M�A�_�S�T�U�D�I�_�D�E�C �d�e�c�i�m�a�l�(�4�,�2�) �L�a�m�a� �s�t�u�d�i� �d�a�l�a�m� �s�a�t�u�a�n
�d�e�c�i�m�a�l

�L�A�M�A�_�T�A �r�e�a�l �L�a�m�a� �t�u�g�a�s� �a�k�h�i�r
�P�E�R�I�O�D�E�_�W�I�S�U�D�A �v�a�r�c�h�a�r�(�3�) �P�e�r�i�o�d�e� �w�i�s�u�d�a
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u�d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�5 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�c�a�m�a�b�a
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�K�D�_�C�A�L�O�N �v�a�r�c�h�a�r�(�8�) �K�o�d�e� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a
�J�A�L�U�R �v�a�r�c�h�a�r�(�2�5�) �J�a�l�u�r� �p�e�n�d�a�f�t�a�r�a�n
�N�A�M�A�_�C�A�L�O�N �v�a�r�c�h�a�r�(�1�0�0�) �N�a�m�a� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a
�P�I�L�I�H�A�N�_�1 �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i� �p�i�l�i�h�a�n� �1
�P�I�L�I�H�A�N�_�2 �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i� �p�i�l�i�h�a�n� �2
�P�I�L�I�H�A�N�_�3 �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i� �p�i�l�i�h�a�n� �3
�J�N�S�_�K�E�L �v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n
�A�G�A�M�A �v�a�r�c�h�a�r�(�1�5�) �A�g�a�m�a
�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�I�D�_�K�A�B �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �a�s�a�l
�M�A�S�U�K �v�a�r�c�h�a�r�(�2�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i� �d�i�t�e�r�i�m�a
�A�L�A�S�A�N�_�M�U�N�D�U�R �v�a�r�c�h�a�r�(�5�0�) �A�l�a�s�a�n� �m�e�n�g�u�n�d�u�r�k�a�n� �d�i�r�i
�T�H�N�_�M�A�S�U�K �n�u�m�e�r�i�c�(�4�,�0�) �T�a�h�u�n� �m�a�s�u�k
�N�P�M �v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�V�E�R�B�A�L �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �v�e�r�b�a�l
�K�U�A�N�T�I�T�A�T�I�F �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �k�u�a�n�t�i�t�a�t�i�f
�P�E�N�A�L�A�R�A�N �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �p�e�n�a�l�a�r�a�n
�B�H�S�_�I�N�G�G�R�I�S �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �b�a�h�a�s�a� �i�n�g�g�r�i�s
�T�O�T�A�L�_�N�I�L�A�I �d�e�c�i�m�a�l�(�5�,�2�) �T�o�t�a�l� �n�i�l�a�i� �t�e�s� �m�a�s�u�k
�M�A�T�E�M�A�T�I�K�A�_�N�E�M�n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M� �M�a�t�e�m�a�t�i�k�a
�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M�n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M� �B�a�h�a�s�a� �I�n�g�g�r�i�s
�N�E�M �n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M
�R�A�T�A�2�_�N�E�M �n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R�n�u�m�e�r�i�c�(�1�8�,�0�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �r�a�p�o�r

�M�a�t�e�m�a�t�i�k�a
�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R�n�u�m�e�r�i�c�(�1�8�,�0�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �r�a�p�o�r� �B�a�h�a�s�a

�I�n�g�g�r�i�s
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�6 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�p�r�o�p�i�n�s�i
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�P�R�O�P�I�N�S�I �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �p�r�o�p�i�n�s�i
�N�A�M�A�_�P�R�O�P�I�N�S�I �v�a�r�c�h�a�r�(�1�0�0�) �N�a�m�a� �p�r�o�p�i�n�s�i
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�7 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�k�a�b�_�k�o�d�y�a
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�K�A�B�_�K�O�D�Y�A �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n
�I�D�_�P�R�O�P�I�N�S�I �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �p�r�o�p�i�n�s�i
�N�A�M�A�_�K�A�B�_�K�O�D�Y�A �v�a�r�c�h�a�r�(�1�5�0�) �N�a�m�a� �k�a�b�u�p�a�t�e�n
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�2�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�3�.�2�.�8 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�s�m�a
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�N�A�M�A�_�S�M�A �v�a�r�c�h�a�r�(�2�0�0�) �N�a�m�a� �s�m�a
�A�L�A�M�A�T �t�e�x�t �A�l�a�m�a�t� �s�m�a
�I�D�_�K�A�B�_�S�M�A �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �s�m�a
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�9 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�d�o�s�e�n
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�N�P�P �n�v�a�r�c�h�a�r�(�1�0�) �N�o�m�o�r� �p�o�k�o�k� �p�e�g�a�w�a�i
�J�E�N�I�S�_�D�O�S�E�N �n�v�a�r�c�h�a�r�(�3�0�) �J�e�n�i�s� �d�o�s�e�n
�I�D�_�P�R�O�D�I �n�v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i
�I�D�_�F�A�K�U�L�T�A�S �n�v�a�r�c�h�a�r�(�2�) �I�d� �f�a�k�u�l�t�a�s
�N�A�M�A�_�D�O�S�E�N �n�v�a�r�c�h�a�r�(�8�0�) �N�a�m�a� �d�o�s�e�n
�T�G�L�_�L�A�H�I�R �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �l�a�h�i�r
�J�N�S�_�K�E�L �n�v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n
�G�E�L�A�R�_�S�1 �n�v�a�r�c�h�a�r�(�1�0�) �G�e�l�a�r� �s�1� �d�o�s�e�n
�G�E�L�A�R�_�S�2 �n�v�a�r�c�h�a�r�(�1�0�) �G�e�l�a�r� �s�2� �d�o�s�e�n
�G�E�L�A�R�_�S�3 �n�v�a�r�c�h�a�r�(�1�0�) �G�e�l�a�r� �s�3� �d�o�s�e�n
�J�A�B�A�T�A�N�_�A�K�A�D�E�M�I�K�n�v�a�r�c�h�a�r�(�2�0�) �J�a�b�a�t�a�n� �a�k�a�d�e�m�i�k
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�1�0�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�m�a�t�a�k�u�l�i�a�h
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�M�K �i�n�t �I�d� �m�a�t�a�k�u�l�i�a�h
�I�D�_�P�R�O�D�I �n�v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i
�J�E�N�I�S�_�M�K �n�v�a�r�c�h�a�r�(�1�0�) �J�e�n�i�s� �m�a�t�a�k�u�l�i�a�h
�S�I�F�A�T�_�M�K �n�v�a�r�c�h�a�r�(�2�0�) �S�i�f�a�t� �m�a�t�a�k�u�l�i�a�h
�I�D�_�K�O�N�S�E�N�T�R�A�S�I �s�m�a�l�l�i�n�t �I�d� �k�o�n�s�e�n�t�r�a�s�i
�S�E�M�E�S�T�E�R �t�i�n�y�i�n�t �S�e�m�e�s�t�e�r
�K�O�D�E�_�M�K �n�v�a�r�c�h�a�r�(�1�0�) �K�o�d�e� �m�a�t�a�k�u�l�i�a�h
�N�A�M�A�_�M�K �n�v�a�r�c�h�a�r�(�7�0�) �N�a�m�a� �m�a�t�a�k�u�l�i�a�h
�S�K�S �t�i�n�y�i�n�t �S�k�s
�N�I�L�A�I�_�L�U�L�U�S �n�v�a�r�c�h�a�r�(�2�) �N�i�l�a�i� �b�a�t�a�s� �l�u�l�u�s
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a�d�i�m�u�a�t

�3�.�2�.�1�1�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�k�e�l�a�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�K�E�L�A�S �i�n�t �I�d� �k�e�l�a�s
�I�D�_�P�R�O�D�I �n�v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�e�a�m� �s�t�u�d�i
�I�D�_�M�K �i�n�t �I�d� �m�a�t�a�k�u�l�i�a�h
�K�E�L�A�S �n�v�a�r�c�h�a�r�(�2�) �K�e�l�a�s
�K�O�D�E�_�M�K �n�v�a�r�c�h�a�r�(�1�0�) �K�o�d�e� �m�a�t�a�k�u�l�i�a�h
�S�K�S �t�i�n�y�i�n�t �S�k�s
�I�D�_�T�A�H�U�N�_�A�K�A�D�E�M�I�K�s�m�a�l�l�i�n�t �I�d� �t�a�h�u�n� �a�k�a�d�e�m�i�k
�N�O�_�S�E�M�E�S�T�E�R �t�i�n�y�i�n�t �N�o�m�o�r� �s�e�m�e�s�t�e�r
�N�P�P�_�D�O�S�E�N�1 �n�v�a�r�c�h�a�r�(�1�0�) �N�P�P� �d�o�s�e�n� �p�e�n�g�a�j�a�r� �1
�N�P�P�_�D�O�S�E�N�2 �n�v�a�r�c�h�a�r�(�1�0�) �N�P�P� �d�o�s�e�n� �p�e�n�g�a�j�a�r� �2
�N�P�P�_�D�O�S�E�N�3 �n�v�a�r�c�h�a�r�(�1�0�) �N�P�P� �d�o�s�e�n� �p�e�n�g�a�j�a�r� �3
�N�P�P�_�D�O�S�E�N�4 �n�v�a�r�c�h�a�r�(�1�0�) �N�P�P� �d�o�s�e�n� �p�e�n�g�a�j�a�r� �4
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�3�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�3�.�2�.�1�2�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�k�r�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�K�R�S �i�n�t �I�d� �k�r�s
�N�P�M �n�v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�I�D�_�K�E�L�A�S �i�n�t �I�d� �k�e�l�a�s
�N�I�L�A�I �n�v�a�r�c�h�a�r�(�2�) �N�i�l�a�i
�T�G�L�K�R�S �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �k�r�s
�I�D�_�M�K �i�n�t �I�d� �m�a�t�a�k�u�l�i�a�h
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�1�3�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�p�r�e�s�e�n�s�i
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�K�E�L�A�S �i�n�t �I�d� �k�e�l�a�s
�N�P�M �n�v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�H�a�d�i�r �i�n�t �J�u�m�l�a�h� �h�a�d�i�r
�A�l�p�a �i�n�t �J�u�m�l�a�h� �t�i�d�a�k� �h�a�d�i�r� �t�i�d�a�k� �a�d�a

�k�e�t�e�r�a�n�g�a�n
�I�z�i�n �i�n�t �J�u�m�l�a�h� �t�i�d�a�k� �h�a�d�i�r� �k�a�r�e�n�a�i�z�i�n
�T�o�t�a�l �i�n�t �T�o�t�a�l� �K�e�h�a�d�i�r�a�n
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�2�.�1�4�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�e�v�a�l�u�a�s�i
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�K�E�L�A�S �i�n�t �I�d� �k�e�l�a�s
�W�a�k�t�u �d�e�c�i�m�a�l�(�3�8�,�3�) �N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�a�n�a�j�e�m�e�n� �W�a�k�t�u
�M�a�t�e�r�i �d�e�c�i�m�a�l�(�3�8�,�3�) �N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�a�t�e�r�i� �P�e�m�b�e�l�a�j�a�r�a�n
�M�e�t�o�d�e �d�e�c�i�m�a�l�(�3�8�,�3�) �N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�e�t�o�d�e� �P�e�m�b�e�l�a�j�a�r�a�n
�M�e�d�i�a �d�e�c�i�m�a�l�(�3�8�,�3�) �N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�e�d�i�a� �P�e�m�b�e�l�a�j�a�r�a�n
�M�i�n�a�t �d�e�c�i�m�a�l�(�3�8�,�3�) �N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�i�n�a�t� �M�a�h�a�s�i�s�w�a
�N�i�l�a�i �d�e�c�i�m�a�l�(�3�8�,�3�) �N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�e�t�o�d�e� �P�e�n�i�l�a�i�a�n
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3 �D�e�k�o�m�p�o�s�i�s�i� �D�a�t�a� �p�a�d�a� �D�a�t�a� �W�a�r�e�h�o�u�s�e�B�I�A�D�W

�3�.�3�.�1 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�m�a�h�a�s�i�s�w�a
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�N�P�M �v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�N�A�M�A�_�M�H�S �v�a�r�c�h�a�r�(�1�5�0�) �N�a�m�a� �m�a�h�a�s�i�s�w�a
�T�H�N�_�M�A�S�U�K �n�u�m�e�r�i�c�(�4�,�0�) �T�a�h�u�n� �m�a�s�u�k
�J�L�R�_�L�L�S �v�a�r�c�h�a�r�(�2�5�) �J�a�l�u�r� �k�e�t�i�k�a� �m�e�n�d�a�f�t�a�r
�S�H�I�F�T�_�M�H�S �v�a�r�c�h�a�r�(�2�0�) �S�h�i�f�t� �m�a�h�a�s�i�s�w�a
�K�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�d�i
�S�T�A�T�_�S�T�U�D�I �v�a�r�c�h�a�r�(�2�0�) �S�t�a�t�u�s� �s�t�u�d�i� �m�a�h�a�s�i�s�w�a
�T�G�L�_�D�O �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �D�O
�J�N�S�_�K�E�L �v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�4�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�A�G�A�M�A �v�a�r�c�h�a�r�(�1�5�) �A�g�a�m�a
�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�I�D�_�K�A�B�_�O�R�T�U �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �a�s�a�l
�S�T�A�T�U�S�_�T�R�A�N�S �b�i�t �S�t�a�t�u�s� �m�a�h�a�s�i�s�w�a� �t�r�a�n�s�f�e�r
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�2 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�f�a�k�u�l�t�a�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�K�D�_�F�A�K�U�L�T�A�S �v�a�r�c�h�a�r�(�2�) �I�d� �f�a�k�u�l�t�a�s
�N�A�M�A�_�F�A�K�U�L�T�A�S �v�a�r�c�h�a�r�(�5�0�) �N�a�m�a� �f�a�k�u�l�t�a�s
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�3 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�p�r�o�d�i
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�K�D�_�F�A�K�U�L�T�A�S �v�a�r�c�h�a�r�(�2�) �I�d� �f�a�k�u�l�t�a�s
�K�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i
�N�A�M�A�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�0�) �N�a�m�a� �p�r�o�g�r�a�m� �s�t�u�d�i
�J�E�N�J�A�N�G �v�a�r�c�h�a�r�(�5�) �J�e�n�j�a�n�g
�S�I�N�G�K�_�G�E�L�A�R �v�a�r�c�h�a�r�(�1�0�) �S�i�n�g�k�a�t�a�n� �u�n�t�u�k� �g�e�l�a�r
�S�I�N�G�K�A�T�A�N �v�a�r�c�h�a�r�(�5�) �S�i�n�g�k�a�t�a�n
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�4 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�m�h�s�_�l�u�l�u�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�N�P�M �v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�N�A�M�A�_�M�H�S �v�a�r�c�h�a�r�(�1�5�0�) �N�a�m�a� �m�a�h�a�s�i�s�w�a
�T�H�N�_�M�A�S�U�K �n�u�m�e�r�i�c�(�4�,�0�) �T�a�h�u�n� �m�a�s�u�k
�J�L�R�_�L�L�S �v�a�r�c�h�a�r�(�2�5�) �J�a�l�u�r� �k�e�t�i�k�a� �m�e�n�d�a�f�t�a�r
�K�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�d�i
�J�N�S�_�K�E�L �v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n
�A�G�A�M�A �v�a�r�c�h�a�r�(�1�5�) �A�g�a�m�a
�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�I�D�_�K�A�B�_�O�R�T�U �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �a�s�a�l
�T�G�L�_�W�I�S�U�D�A �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �w�i�s�u�d�a
�T�G�L�_�Y�U�D �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �y�u�d�i�s�i�u�m
�U�R�U�T �v�a�r�c�h�a�r�(�9�) �U�r�u�t� �n�o�m�o�r� �w�i�s�u�d�a
�I�P�K�_�L�U�L�U�S �d�e�c�i�m�a�l�(�4�,�2�) �I�p�k� �k�e�l�u�l�u�s�a�n
�L�A�M�A�_�S�T�U�D�I�_�T�H�N�_�B�L�N �r�e�a�l �L�a�m�a� �s�t�u�d�i� �d�a�l�a�m� �s�a�t�u�a�n

�t�a�h�u�n� �d�a�n� �b�u�l�a�n
�L�A�M�A�_�S�T�U�D�I�_�D�E�C �d�e�c�i�m�a�l�(�4�,�2�) �L�a�m�a� �s�t�u�d�i� �d�a�l�a�m� �s�a�t�u�a�n

�d�e�c�i�m�a�l
�L�A�M�A�_�T�A �r�e�a�l �L�a�m�a� �t�u�g�a�s� �a�k�h�i�r
�P�E�R�I�O�D�E�_�W�I�S�U�D�A �v�a�r�c�h�a�r�(�3�) �P�e�r�i�o�d�e� �w�i�s�u�d�a
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�5 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�c�a�m�a�b�a
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�K�D�_�C�A�L�O�N �v�a�r�c�h�a�r�(�8�) �K�o�d�e� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a
�J�A�L�U�R �v�a�r�c�h�a�r�(�2�5�) �J�a�l�u�r� �p�e�n�d�a�f�t�a�r�a�n
�N�A�M�A�_�C�A�L�O�N �v�a�r�c�h�a�r�(�1�0�0�) �N�a�m�a� �c�a�l�o�n� �m�a�h�a�s�i�s�w�a
�P�I�L�I�H�A�N�_�1 �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i� �p�i�l�i�h�a�n� �1
�P�I�L�I�H�A�N�_�2 �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i� �p�i�l�i�h�a�n� �2



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�5�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�P�I�L�I�H�A�N�_�3 �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i� �p�i�l�i�h�a�n� �3
�J�N�S�_�K�E�L �v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n
�A�G�A�M�A �v�a�r�c�h�a�r�(�1�5�) �A�g�a�m�a
�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�I�D�_�K�A�B �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �a�s�a�l
�M�A�S�U�K �v�a�r�c�h�a�r�(�2�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i� �d�i�t�e�r�i�m�a
�A�L�A�S�A�N�_�M�U�N�D�U�R�v�a�r�c�h�a�r�(�5�0�) �A�l�a�s�a�n� �m�e�n�g�u�n�d�u�r�k�a�n� �d�i�r�i
�T�H�N�_�M�A�S�U�K �n�u�m�e�r�i�c�(�4�,�0�) �T�a�h�u�n� �m�a�s�u�k
�N�P�M �v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�V�E�R�B�A�L �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �v�e�r�b�a�l
�K�U�A�N�T�I�T�A�T�I�F �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �k�u�a�n�t�i�t�a�t�i�f
�P�E�N�A�L�A�R�A�N �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �p�e�n�a�l�a�r�a�n
�B�H�S�_�I�N�G�G�R�I�S �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �b�a�h�a�s�a� �i�n�g�g�r�i�s
�T�O�T�A�L�_�N�I�L�A�I �d�e�c�i�m�a�l�(�5�,�2�) �T�o�t�a�l� �n�i�l�a�i� �t�e�s� �m�a�s�u�k
�M�A�T�E�M�A�T�I�K�A�_�N�E�M�n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M� �M�a�t�e�m�a�t�i�k�a
�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M�n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M� �B�a�h�a�s�a� �I�n�g�g�r�i�s
�N�E�M �n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M
�R�A�T�A�2�_�N�E�M �n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R�n�u�m�e�r�i�c�(�1�8�,�0�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �r�a�p�o�r

�M�a�t�e�m�a�t�i�k�a
�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O�R�n�u�m�e�r�i�c�(�1�8�,�0�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �r�a�p�o�r� �B�a�h�a�s�a

�I�n�g�g�r�i�s
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�6 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�p�r�o�p�i�n�s�i
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�P�R�O�P�I�N�S�I �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �p�r�o�p�i�n�s�i
�N�A�M�A�_�P�R�O�P�I�N�S�I �v�a�r�c�h�a�r�(�1�0�0�) �N�a�m�a� �p�r�o�p�i�n�s�i
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�7 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�k�a�b�_�k�o�d�y�a
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�K�A�B�_�K�O�D�Y�A �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n
�I�D�_�P�R�O�P�I�N�S�I �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �p�r�o�p�i�n�s�i
�N�A�M�A�_�K�A�B�_�K�O�D�Y�A �v�a�r�c�h�a�r�(�1�5�0�) �N�a�m�a� �k�a�b�u�p�a�t�e�n
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�8 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�s�m�a
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�N�A�M�A�_�S�M�A �v�a�r�c�h�a�r�(�2�0�0�) �N�a�m�a� �s�m�a
�A�L�A�M�A�T �t�e�x�t �A�l�a�m�a�t� �s�m�a
�I�D�_�K�A�B�_�S�M�A �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �s�m�a
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a�d�i�m�u�a�t

�3�.�3�.�9 �D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�d�o�s�e�n
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�N�P�P �v�a�r�c�h�a�r�(�1�0�) �N�o�m�o�r� �p�o�k�o�k� �p�e�g�a�w�a�i
�J�E�N�I�S�_�D�O�S�E�N �v�a�r�c�h�a�r�(�3�0�) �J�e�n�i�s� �d�o�s�e�n
�I�D�_�P�R�O�D�I �n�v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i
�N�A�M�A�_�D�O�S�E�N �v�a�r�c�h�a�r�(�8�0�) �N�a�m�a� �d�o�s�e�n
�T�G�L�_�L�A�H�I�R �d�a�t�e�t�i�m�e �T�a�n�g�g�a�l� �l�a�h�i�r



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�6�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�J�N�S�_�K�E�L �v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n
�G�E�L�A�R�_�S�1 �v�a�r�c�h�a�r�(�1�0�) �G�e�l�a�r� �s�1� �d�o�s�e�n
�G�E�L�A�R�_�S�2 �v�a�r�c�h�a�r�(�1�0�) �G�e�l�a�r� �s�2� �d�o�s�e�n
�G�E�L�A�R�_�S�3 �v�a�r�c�h�a�r�(�1�0�) �G�e�l�a�r� �s�3� �d�o�s�e�n
�J�A�B�A�T�A�N�_�A�K�A�D�E�M�I�K�v�a�r�c�h�a�r�(�2�0�) �J�a�b�a�t�a�n� �a�k�a�d�e�m�i�k
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�1�0�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�m�a�t�a�k�u�l�i�a�h
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�M�K �i�n�t �I�d� �m�a�t�a�k�u�l�i�a�h
�I�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�r�a�m� �s�t�u�d�i
�J�E�N�I�S�_�M�K �v�a�r�c�h�a�r�(�1�0�) �J�e�n�i�s� �m�a�t�a�k�u�l�i�a�h
�S�I�F�A�T�_�M�K �v�a�r�c�h�a�r�(�2�0�) �S�i�f�a�t� �m�a�t�a�k�u�l�i�a�h
�S�E�M�E�S�T�E�R �t�i�n�y�i�n�t �S�e�m�e�s�t�e�r
�K�O�D�E�_�M�K �v�a�r�c�h�a�r�(�1�0�) �K�o�d�e� �m�a�t�a�k�u�l�i�a�h
�N�A�M�A�_�M�K �v�a�r�c�h�a�r�(�7�0�) �N�a�m�a� �m�a�t�a�k�u�l�i�a�h
�S�K�S �t�i�n�y�i�n�t �S�k�s
�N�I�L�A�I�_�L�U�L�U�S �v�a�r�c�h�a�r�(�2�) �N�i�l�a�i� �b�a�t�a�s� �l�u�l�u�s
�B�O�B�O�T�_�N�I�L�A�I�_�L�U�L�U�S�d�e�c�i�m�a�l�(�2�,�1�) �B�o�b�o�t� �u�n�t�u�k� �n�i�l�a�i� �b�a�t�a�s� �l�u�l�u�s
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�1�1�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�k�e�l�a�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�K�E�L�A�S �i�n�t �I�d� �k�e�l�a�s
�I�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�g�e�a�m� �s�t�u�d�i
�I�D�_�M�K �i�n�t �I�d� �m�a�t�a�k�u�l�i�a�h
�I�D�_�T�I�M�E �i�n�t �I�d� �w�a�k�t�u
�K�E�L�A�S �v�a�r�c�h�a�r�(�2�) �K�e�l�a�s
�S�K�S �t�i�n�y�i�n�t �S�k�s
�N�P�P�_�D�O�S�E�N�1 �v�a�r�c�h�a�r�(�1�0�) �N�P�P� �d�o�s�e�n� �p�e�n�g�a�j�a�r� �1
�N�P�P�_�D�O�S�E�N�2 �v�a�r�c�h�a�r�(�1�0�) �N�P�P� �d�o�s�e�n� �p�e�n�g�a�j�a�r� �2
�N�P�P�_�D�O�S�E�N�3 �v�a�r�c�h�a�r�(�1�0�) �N�P�P� �d�o�s�e�n� �p�e�n�g�a�j�a�r� �3
�N�P�P�_�D�O�S�E�N�4 �v�a�r�c�h�a�r�(�1�0�) �N�P�P� �d�o�s�e�n� �p�e�n�g�a�j�a�r� �4
�e�v�_�w�a�k�t�u �d�e�c�i�m�a�l�(�3�8�,�3�)�N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�a�n�a�j�e�m�e�n� �W�a�k�t�u
�e�v�_�m�a�t�e�r�i �d�e�c�i�m�a�l�(�3�8�,�3�)�N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�a�t�e�r�i� �P�e�m�b�e�l�a�j�a�r�a�n
�e�v�_�m�e�t�o�d�e �d�e�c�i�m�a�l�(�3�8�,�3�)�N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�e�t�o�d�e� �P�e�m�b�e�l�a�j�a�r�a�n
�e�v�_�m�e�d�i�a �d�e�c�i�m�a�l�(�3�8�,�3�)�N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�e�d�i�a� �P�e�m�b�e�l�a�j�a�r�a�n
�e�v�_�m�i�n�a�t �d�e�c�i�m�a�l�(�3�8�,�3�)�N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�i�n�a�t� �M�a�h�a�s�i�s�w�a
�e�v�_�n�i�l�a�i �d�e�c�i�m�a�l�(�3�8�,�3�)�N�i�l�a�i� �e�v�a�l�u�a�s�i� �d�a�r�i� �g�r�u�p

�p�e�r�t�a�n�y�a�a�n� �M�e�t�o�d�e� �P�e�n�i�l�a�i�a�n
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�1�2�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�m�a�h�a�s�i�s�w�a�k�r�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�N�P�M �v�a�r�c�h�a�r�(�9�) �N�o�m�o�r� �p�o�k�o�k� �m�a�h�a�s�i�s�w�a
�K�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �I�d� �p�r�o�d�i
�N�A�M�A�_�M�H�S �v�a�r�c�h�a�r�(�1�5�0�) �N�a�m�a� �m�a�h�a�s�i�s�w�a
�T�H�N�_�M�A�S�U�K �n�u�m�e�r�i�c�(�4�,�0�) �T�a�h�u�n� �m�a�s�u�k



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�7�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�J�N�S�_�K�E�L �v�a�r�c�h�a�r�(�1�) �J�e�n�i�s� �k�e�l�a�m�i�n
�S�T�A�T�_�S�T�U�D�I �v�a�r�c�h�a�r�(�2�0�) �S�t�a�t�u�s� �s�t�u�d�i� �m�a�h�a�s�i�s�w�a
�I�D�_�S�M�A �i�n�t �I�d� �s�m�a
�I�D�_�K�A�B �n�u�m�e�r�i�c�(�4�,�0�) �I�d� �k�a�b�u�p�a�t�e�n� �a�s�a�l
�J�L�R�_�L�L�S �v�a�r�c�h�a�r�(�2�5�) �J�a�l�u�r� �k�e�t�i�k�a� �m�e�n�d�a�f�t�a�r
�V�E�R�B�A�L �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �v�e�r�b�a�l
�K�U�A�N�T�I�T�A�T�I�F �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �k�u�a�n�t�i�t�a�t�i�f
�P�E�N�A�L�A�R�A�N �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �p�e�n�a�l�a�r�a�n
�B�H�S�_�I�N�G�G�R�I�S �d�e�c�i�m�a�l�(�5�,�2�) �N�i�l�a�i� �t�e�s� �m�a�s�u�k� �b�a�h�a�s�a� �i�n�g�g�r�i�s
�T�O�T�A�L�_�N�I�L�A�I �d�e�c�i�m�a�l�(�5�,�2�) �T�o�t�a�l� �n�i�l�a�i� �t�e�s� �m�a�s�u�k
�M�A�T�E�M�A�T�I�K�A�_�N�E�M�n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M� �M�a�t�e�m�a�t�i�k�a
�B�H�S�_�I�N�G�G�R�I�S�_�N�E�M�n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M� �B�a�h�a�s�a� �I�n�g�g�r�i�s
�N�E�M �n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �N�E�M
�R�A�T�A�2�_�N�E�M �n�u�m�e�r�i�c�(�1�8�,�2�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �N�E�M
�A�V�G�_�M�A�T�_�R�A�P�O�R�n�u�m�e�r�i�c�(�1�8�,�0�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �r�a�p�o�r� �M�a�t�e�m�a�t�i�k�a
�A�V�G�_�I�N�G�G�R�I�S�_�R�A�P�O
�R

�n�u�m�e�r�i�c�(�1�8�,�0�) �N�i�l�a�i� �r�a�t�a�-�r�a�t�a� �r�a�p�o�r� �B�a�h�a�s�a
�I�n�g�g�r�i�s

�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�1�3�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�t�i�m�e
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�I�D�_�T�I�M�E �i�n�t �I�d� �w�a�k�t�u
�I�D�_�T�A�H�U�N�_�A�K�A�D�E�M�I�K�s�m�a�l�l�i�n�t �T�a�h�u�n� �a�k�a�d�e�m�i�k
�N�O�_�S�E�M�E�S�T�E�R �t�i�n�y�i�n�t �N�o�m�o�r� �s�e�m�e�s�t�e�r
�S�E�M�E�S�T�E�R �v�a�r�c�h�a�r�(�7�) �S�e�m�e�s�t�e�r
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�1�4�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�F�a�c�t�K�u�l�i�a�h
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�N�P�M �v�a�r�c�h�a�r�(�9�) �W�a�r�e�h�o�u�s�e� �k�e�y�d�a�r�i� �t�a�b�e�l� �d�i�m�e�n�s�i
�m�a�h�a�s�i�s�w�a�k�r�s

�I�D�_�T�I�M�E �i�n�t �W�a�r�e�h�o�u�s�e� �k�e�y�d�a�r�i� �t�a�b�e�l� �d�i�m�e�n�s�i
�t�i�m�e

�I�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �W�a�r�e�h�o�u�s�e� �k�e�y�d�a�r�i� �t�a�b�e�l� �d�i�m�e�n�s�i
�p�r�o�d�i

�I�D�_�K�E�L�A�S �i�n�t �W�a�r�e�h�o�u�s�e� �k�e�y�d�a�r�i� �t�a�b�e�l� �d�i�m�e�n�s�i
�k�e�l�a�s

�N�I�L�A�I �v�a�r�c�h�a�r�(�2�) �N�i�l�a�i� �b�a�t�a�s� �l�u�l�u�s
�b�o�b�o�t �d�e�c�i�m�a�l�(�2�,�1�) �B�o�b�o�t� �u�n�t�u�k� �n�i�l�a�i
�s�t�a�t�u�s�_�l�u�l�u�s �b�i�t �S�t�a�t�u�s� �l�u�l�u�s� �u�n�t�u�k� �m�a�h�a�s�i�s�w�a

�p�a�d�a� �m�a�t�a�k�u�l�i�a�h
�S�K�S �t�i�n�y�i�n�t �s�k�s
�t�o�t�a�l�b�o�b�o�t �d�e�c�i�m�a�l�(�6�,�1�) �B�o�b�o�t� �d�i�k�a�l�i� �s�k�s
�H�a�d�i�r �i�n�t �J�u�m�l�a�h� �h�a�d�i�r
�A�l�p�a �i�n�t �J�u�m�l�a�h� �t�i�d�a�k� �h�a�d�i�r� �t�i�d�a�k� �a�d�a

�k�e�t�e�r�a�n�g�a�n
�I�z�i�n �i�n�t �J�u�m�l�a�h� �t�i�d�a�k� �h�a�d�i�r� �k�a�r�e�n�a� �i�z�i�n
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�1�5�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�F�a�c�t�I�p�s
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�N�P�M �v�a�r�c�h�a�r�(�9�) �W�a�r�e�h�o�u�s�e� �k�e�y�d�a�r�i� �t�a�b�e�l� �d�i�m�e�n�s�i
�m�a�h�a�s�i�s�w�a�k�r�s



�P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k
�I�n�f�o�r�m�a�t�i�k�a

�D�P�P�L � �B�I�A �6�8�/�6�8

�D�o�k�u�m�e�n� �i�n�i� �d�a�n� �i�n�f�o�r�m�a�s�i� �y�a�n�g� �d�i�m�i�l�i�k�i�n�y�a� �a�d�a�l�a�h� �m�i�l�i�k� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k� �I�n�f�o�r�m�a�t�i�k�a�-�U�A�J�Y� �d�a�n
�b�e�r�s�i�f�a�t� �r�a�h�a�s�i�a�.� �D�i�l�a�r�a�n�g� �u�n�t�u�k� �m�e�-�r�e�p�r�o�d�u�k�s�i� �d�o�k�u�m�e�n� �i�n�i� �t�a�n�p�a� �d�i�k�e�t�a�h�u�i� �o�l�e�h� �P�r�o�g�r�a�m� �S�t�u�d�i� �M�a�g�i�s�t�e�r� �T�e�k�n�i�k

�I�n�f�o�r�m�a�t�i�k�a

�I�D�_�T�I�M�E �i�n�t �W�a�r�e�h�o�u�s�e� �k�e�y�d�a�r�i� �t�a�b�e�l� �d�i�m�e�n�s�i
�t�i�m�e

�I�P�S �d�e�c�i�m�a�l�(�4�,�2�) �I�n�d�e�k�s� �p�r�e�s�t�a�s�i� �t�i�a�p� �s�e�m�e�s�t�e�r
�I�P�K �d�e�c�i�m�a�l�(�4�,�2�) �I�n�d�e�k�s� �p�r�e�s�t�a�s�i� �k�u�m�u�l�a�t�i�f� �t�i�a�p

�s�e�m�e�s�t�e�r
�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�3�.�1�6�D�e�s�k�r�i�p�s�i� �E�n�t�i�t�a�s� �D�a�t�a�F�a�c�t�J�u�m�l�a�h�C�a�m�a�b�a
�N�a�m�a �T�i�p�e� �D�a�t�a �K�e�t�e�r�a�n�g�a�n

�K�D�_�C�A�L�O�N �v�a�r�c�h�a�r�(�8�) �W�a�r�e�h�o�u�s�e� �k�e�y�d�a�r�i� �t�a�b�e�l� �d�i�m�e�n�s�i
�c�a�m�a�b�a

�K�D�_�P�R�O�D�I �v�a�r�c�h�a�r�(�5�) �W�a�r�e�h�o�u�s�e� �k�e�y�d�a�r�i� �t�a�b�e�l� �d�i�m�e�n�s�i
�p�r�o�d�i

�j�m�l�_�p�i�l�i�h�a�n�_�1 �t�i�n�y�i�n�t �J�u�m�l�a�h� �c�a�m�a�b�a� �y�a�n�g� �m�e�m�i�l�i�h
�K�D�_�P�R�O�D�I� �s�e�b�a�g�a�i� �p�i�l�i�h�a�n� �1

�j�m�l�_�p�i�l�i�h�a�n�_�1 �t�i�n�y�i�n�t �J�u�m�l�a�h� �c�a�m�a�b�a� �y�a�n�g� �m�e�m�i�l�i�h
�K�D�_�P�R�O�D�I� �s�e�b�a�g�a�i� �p�i�l�i�h�a�n� �2

�j�m�l�_�p�i�l�i�h�a�n�_�1 �t�i�n�y�i�n�t �J�u�m�l�a�h� �c�a�m�a�b�a� �y�a�n�g� �m�e�m�i�l�i�h
�K�D�_�P�R�O�D�I� �s�e�b�a�g�a�i� �p�i�l�i�h�a�n� �3

�j�m�l�_�d�i�t�e�r�i�m�a �t�i�n�y�i�n�t �J�u�m�l�a�h� �c�a�m�a�b�a� �y�a�n�g� �d�i�t�e�r�i�m�a� �p�a�d�a
�K�D�_�P�R�O�D�I

�j�m�l�_�r�e�g�i�s�t�r�a�s�i �t�i�n�y�i�n�t �J�u�m�l�a�h� �c�a�m�a�b�a� �y�a�n�g� �t�e�l�a�h
�r�e�g�i�s�t�r�a�s�i� �p�a�d�a� �K�D�_�P�R�O�D�I

�[�L�o�a�d�e�d�_�D�a�t�e�] �d�a�t�e�t�i�m�e �W�a�k�t�u� �d�a�t�a� �d�i�m�u�a�t

�3�.�4 �P�h�y�s�i�c�a�l�D�a�t�a� �M�o�d�e�l

�G�a�m�b�a�r� �3�.�1 �P�h�y�s�i�c�a�l�D�a�t�a� �M�o�d�e�l


