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.HWLND�SHUWDPD�NDOL�ELVD�ORJLQ�NH�VLVWHP�/LQX[��VD\D�VHGLNLW�ELQJXQJ�NDUHQD�WLGDN�PHQHPXNDQGULYH�$���%��DWDX�KDUG�GLVN�&��PDXSXQ�'���0XQJNLQ�EDJL�QHZELH�\DQJ�ODLQ�KDO�PHPELQJXQJNDQLQL�ELVD�VDMD�WHUMDGL��%DJL�PHUHND�\DQJ�WHODK�ODPD�PHQJHQDO�VLVWHP�RSHUDVL�'26��:LQGRZV�LQLPHUXSDNDQ�VHVXDWX�\DQJ�VXQJJXK�EHUEHGD��GL�OLQJNXQJDQ�/LQX[�GDQ�MXJD�81,;��6\DIUXGLQ�
haydin@arjuna.csc.ui.ac.id���VHPXD�GHYLFH DWDX�KDUGZDUH�GHYLFH GL�NRPSXWHU�NLWD�DNDQGLDQJJDS�VHEDJDL�ILOH��-DGL�LWXODK�\DQJ�PHQ\HEDENDQ�GULYH�GULYH�WHUVHEXW�WLGDN�WDPSDN��)LOH�ILOHNKXVXV�\DQJ�PHUXSDNDQ�VLPERO�XQWXN�VHPXD�GHYLFH WHUVHEXW�GLVLPSDQ�GDODP�GLUHNWRUL��GHY�'HYLFH�GHYLFH WHUVHEXW�GDSDW�EHUXSD�EORFN�GHYLFH DWDXSXQ�FKDUDFWHU�GHYLFH�&KDUDFWHU�GHYLFH LWX�VHUDQJNDLQ�NDUDNWHU�\DQJ�GLEDFD�EHUXUXW�PLVDOQ\D�VHUDQJNDLDQ�NDUDNWHU\DQJ�NLWD�WHNDQ�GDUL�NH\ERDUG�DWDX�VHUDQJNDLDQ�GDWD�E\WH \DQJ�GLNLULP�EHUXUXWDQ�PHODOXL�VHULDOOLQH��6HGDQJNDQ�EORFN�GHYLFH�DWDX�VHULQJ�GLVHEXW�UDQGRP�DFFHVV�GHYLFH�DGDODK�DODW�\DQJ�GDSDWPHQ\LPSDQ�GDWD�GDQ�PHQDZDUNDQ�DNVHV�NHVHOXUXK�EDJLDQ�VHFDUD�DFDN��&RQWRK�EORFN�GHYLFHDGDODK�KDUG�GLVN�GDQ�GLVNHW��'HQJDQ�PHQJJXQDNDQ�KDUG�GLVN�NLWD�GDSDW�PHQJDNVHV�GDWD�\DQJWHUVLPSDQ�VHFDUD�DFDN�VHGDQJNDQ�ELOD�PHQJJXQDNDQ�VHULDO�OLQH PLVDOQ\D��NLWD�KDQ\D�GDSDWPHQJDNVHV�GDWD�VHVXDL�XUXWDQQ\D�0DVLQJ�PDVLQJ�GHYLFH�QRGH PHPLOLNL�PDMRU GDQ�PLQRU�QXPEHU�GHYLFH��0DMRU�QXPEHUPHPEHULWDKX�NHUQHO��GHYLFH DSD�\DQJ�PHZDNLOL�QRGH WHUVHEXW��0LVDOQ\D�PDMRU�QXPEHU ��DGDODK,'(�KDUG�GLVN GDQ�PDMRU�QXPEHU ��DGDODK�6&6,�GLVN��0LQRU�QXPEHU PHZDNLOL�QRPRU�SDUWLVL�PLQRU�QXPEHU ��DGDODK�NHVHOXUXKDQ�KDUG�GLVN \DQJ�SHUWDPD�GDQ�PLQRU�QXPEHU ��KLQJJD���DGDODK�SDUWLVL�\DQJ�PXQJNLQ�ELVD�GLEXDW�GL�KDUG�GLVN WHUVHEXW��&RQWRKQ\D��VD\D�PHPLOLNL���EXDK,'(�KDUG�GLVN PDND�KDUG�GLVN SHUWDPD�DGDODK��GHY�KGD�GDQ�KDUG�GLVN�NHGXD�DGDODK��GHY�KGE�-LND�PDVLQJ�PDVLQJ�KDUG�GLVN WHUVHEXW�PHPLOLNL���EXDK�SDUWLVL�PDND�VD\D�PHPLOLNL��GHY�KGD���GHY�KGD����GHY�KGE� GDQ��GHY�KGE��'L�EDZDK�LQL�LVL�GDUL�GLUHNWRUL��GHY GL�NRPSXWHU�VD\D��3HUKDWLNDQ�KXUXI�E GL�EDJLDQ�SDOLQJ�NLUL�PHQXQMXNNDQ�EDKZD�LWX�DGDODK�EORFN�GHYLFH VHGDQJNDQ�FKDUDFWHU�GHYLFH DNDQ�GLWXQMXNNDQGHQJDQ�KXUXI�F�
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[zakaria@linux zakaria]$ ls -l --sort=none /dev/hd[ab]{?,??}

brw-rw----   1 root     disk       3,   1 May  6  1998 /dev/hda1

brw-rw----   1 root     disk       3,   2 May  6  1998 /dev/hda2

brw-rw----   1 root     disk       3,   3 May  6  1998 /dev/hda3

brw-rw----   1 root     disk       3,   4 May  6  1998 /dev/hda4

brw-rw----   1 root     disk       3,   5 May  6  1998 /dev/hda5

brw-rw----   1 root     disk       3,   6 May  6  1998 /dev/hda6

brw-rw----   1 root     disk       3,   7 May  6  1998 /dev/hda7

brw-rw----   1 root     disk       3,   8 May  6  1998 /dev/hda8

brw-rw----   1 root     disk       3,   9 May  6  1998 /dev/hda9

brw-rw----   1 root     disk       3,  65 May  6  1998 /dev/hdb1

brw-rw----   1 root     disk       3,  66 May  6  1998 /dev/hdb2

brw-rw----   1 root     disk       3,  67 May  6  1998 /dev/hdb3

brw-rw----   1 root     disk       3,  68 May  6  1998 /dev/hdb4

brw-rw----   1 root     disk       3,  69 May  6  1998 /dev/hdb5

brw-rw----   1 root     disk       3,  70 May  6  1998 /dev/hdb6

brw-rw----   1 root     disk       3,  71 May  6  1998 /dev/hdb7

brw-rw----   1 root     disk       3,  72 May  6  1998 /dev/hdb8

brw-rw----   1 root     disk       3,  73 May  6  1998 /dev/hdb9

brw-rw----   1 root     disk       3,  10 May  6  1998 /dev/hda10����)LOHV\VWHP
8QWXN�PHQJRUJDQLVDVL�ILOH�ILOH�SDGD�GHYLFH GLSHUOXNDQ�VXDWX�PHWRGH�\DQJ�GLVHEXW�GHQJDQILOHV\VWHP� -LND�$QGD�PHQJHQDO�)$7 VHODPD�LQL�GL�VLVWHP�RSHUDVL�:LQGRZV�PDND�$QGD�DNDQPHQJHQDO�EHEHUDSD�PHWRGH�ILOHV\VWHP GL�/LQX[��VHSHUWL�H[W�IV��H[W��IV DWDX�[LD�IV GOO��6DDW�LQLH[W��IV DGDODK�ILOHV\VWHP \DQJ�EDQ\DN�GLJXQDNDQ�XQWXN�/LQX[�NDUHQD�WHUNHQDO�VDQJDW�HILVLHQ�0HVNLSXQ�GHPLNLDQ�5HG�+DW�/LQX[�WHWDS�PHQ\HGLDNDQ�GXNXQJDQ�WHUKDGDS�ILOHV\VWHP�ODLQVHSHUWL�PVGRV�\DQJ�VXGDK�EXLOW�LQ GL�NHUQHO�DWDX�GDODP�EHQWXN�PRGXO�VHSHUWL�YIDW �:LQGRZV��QDWLYH�IV���H[W�XPVGRV GDQ�VHEDJDLQ\D�



����0RXQW�	�8PRXQW�&RPPDQG8QWXN�PHQJJXQDNDQ�ILOHV\VWHP WHUVHEXW�NLWD�OHELK�GDKXOX�KDUXV�PH�PRXQW VHEXDK�EORFN�GHYLFH\DQJ�PHPLOLNL�ILOHV\VWHP� 3HULQWDKQ\D�DGDODK�VHEDJDL�EHULNXW�
# mount [-t] [-o] device mount_pointGHYLFH EHUXSD�EORFN�GHYLFH��PRXQWBSRLQW�EHUXSD�VHEXDK�GLUHNWRUL�XQWXN�PHQDPSLONDQILOHV\VWHP� W�DGDODK�W\SH DWDX�MHQLV�ILOHV\VWHP GDQ�R�DGDODK�RSWLRQ��NHGXDQ\D�EROHK�VDMD�WLGDNGLVHUWDNDQ�ELOD�$QGD�VXGDK�PHQJNRQILJXUDVL�ILOH��HWF�IVWDE�\DQJ�EHULVL�NHWHUDQJDQ�GHWDLOPHQJHQDL�GHYLFH�MHQLV�ILOHV\VWHP��PRXQW�SRLQW \DQJ�GLJXQDNDQ�GDQ�VHEDJDLQ\D�0LVDOQ\D�VD\D�DNDQ�PHQJDNVHV�VHEXDK�ILOH�GL�GLVNHW�GL�GULYH�$��PDND�SHUWDPD�NDOL�VD\D�KDUXVPH�PRXQW GXOX�GLVN�WHUVHEXW�NH�VHEXDK�GLUHNWRUL�\DQJ�VXGDK�VD\D�EXDW�PLVDOQ\D��PQW�IORSS\�
# mount /dev/fd1 -t vfat /mnt/floppy

mount: block device /dev/fd1 is write-protected, mounting read-

only6HWHODK�SHULQWDK�LWX�EDUXODK�VD\D�ELVD�PHPEDFD�GLVNHW�GL�GULYH�$��WHUVHEXW�GL�GLUHNWRUL�PQW�IORSS\��0LVDOQ\D�GHQJDQ�PHQJHWLNNDQ�SHULQWDK�OV PDND�DNDQ�GLWDPSLONDQ�LVL�GLVNHW�GL�GULYH$�
# ls /mnt/floppy8QWXN�PHPEDWDONDQ�SHULQWDK�PRXQW�GLJXQDNDQ�SHULQWDK�XPRXQW
# umount /mnt/floppy6HWHODK�SHULQWDK�WHUVHEXW�GLHNVHNXVL��RWRPDWLV�GULYH�$��WLGDN�ELVD�GLJXQDNDQ��FREDODK�GHQJDQPHQJHWLNNDQ�SHULQWDK�OV ODJL��3HVDQ�NHVDODKDQ�DNDQ�GLWDPSLONDQ�VHSHUWL�GLEDZDK�LQL�
# ls /mnt/floppy

filesystem not mounted

����PWRROV
%LOD�$QGD�PHPLOLNL�ILOHV\VWHP�'26�GDQ�LQJLQ�PHQJXQDNDQQ\D�WDQSD�KDUXV�PHODNXNDQ�PRXQWPDND�JXQDNDQ�PWRROV� 'HQJDQ�FDUD�LQL�$QGD�WLGDN�SHUOX�ODJL�PHODNXNDQ�PRXQW�ELOD�LQJLQPHQJDNVHV�ILOHV\VWHP�'26 GDQ�SDUWLVL�\DQJ�EHOXP�GLIRUPDW�VHNDOLSXQ���6\DIUXGLQ�
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����)LOHV\VWHP�0DQDJHU
3DGD�VDDW�ERRW��NHUQHO�DNDQ�PH�PRXQW�URRW�ILOHV\VWHP GDUL�GHYLFH \DQJ�WHODK�GLWHQWXNDQ�GDODP/,/2��6HODPD�SURVHV�ERRW WHUVHEXW�VHPXD�ILOHV\VWHP \DQJ�DGD�GDODP�WDEHO�ILOHV\VWHP DWDXGDODP�ILOH��HWF�IVWDE MXJD�DNDQ�GLSHULNVD�DSDNDK�SHUOX�GL�PRXQW DWDX�WLGDN�5HG�+DW�WHODK�PHQ\HGLDNDQ�SURJUDP�\DQJ�VDQJDW�PXGDK�GLJXQDNDQ�XQWXN�PHQJNRQILJXUDVLILOHV\VWHP WHUVHEXW��3URJUDP�LQL�EHUMDODQ�GL�;�GDQ�GDSDW�GLSDQJJLO�PHODOXL�FRQWURO�SDQHO DWDXFXNXS�PHQJHNVHNXVLQ\D�GHQJDQ�SHULQWDK�IVWRRO��6HODQMXWQ\D�KDVLO�NRQILJXUDVLQ\D�MXJD�DNDQGLVLPSDQ�GDODP�ILOH��HWF�IVWDE�%LOD�$QGD�WLGDN�PHQJLQVWDODVL�;�GDQ�WLGDN�ELVD�PHQMDODQNDQ�IVWRRO��MDQJDQ�NXDWLU�ILOH��HWF�IVWDEMXJD�GDSDW�GL�HGLW�VHFDUD�PDQXDO�GHQJDQ�SURJUDP�WHNV�HGLWRU�IDYRULW�$QGD�)LOHV\VWHP�PDQDJHU PHQDPSLONDQ�LQIRUPDVL�PHQJHQDL�QDPD�GHYLFH�PRXQW�SRLQW��MHQLVILOHV\VWHP� XNXUDQ�GDQ�VLVD�VSDVL�\DQJ�PDVLK�WHUVHGLD���,QIRUPDVL�LQL�VHSHUWL�LQL�MXJD�ELVDGLSHUROHK�GHQJDQ�SHULQWDK�GI��)LOHV\VWHP�GDSDW�GL�PRXQW DWDX�GL�XQPRXQW GHQJDQ�WRPERO�0RXQW GDQ�8QPRXQW� 7DQGD�DVWHULN�
��GLGHSDQ�MHQLV�ILOHV\VWHP PHQDQGDNDQ�ILOHV\VWHP WHUVHEXW�VXGDK�DWDX�VHGDQJ�GL�PRXQW�7RPERO�)RUPDW KDQ\D�EHUIXQJVL�XQWXN�SDUWLVL�KDUG�GLVN��7RPERO�LQL�DNDQ�PHQMDODQNDQ�SURJUDPPNIV \DLWX�SURJUDP�XQWXN�PHPEXDW�ILOHV\VWHP�7RPERO�&KHFN KDQ\D�EHUIXQJVL�XQWXN�ILOHV\VWHP�H[W� GDQ�PLQL[� 7RPERO�LQL�DNDQ�PHQMDODNDQSURJUDP�IVFN GDQ�PHPEXWXKNDQ�ZDNWX�EHEHUDSD�VDDW�XQWXN�PHQDPSLONDQ�KDVLO�SHPHULNVDDQ�%LOD�ILOHV\VWHP GLJXQDNDQ�VHFDUD�QRUPDO�GDQ�IVFN VHODOX�GLMDODQNDQ�SDGD�VDDW�ERRW PDND�KDVLOFKHFN VHULQJNDOL�WLGDN�PHQXQMXNNDQ�NHVDODKDQ�DSDSXQ�����0HQJHGLW�ILOH��HWF�IVWDE
)LOH��HWF�IVWDE EHUXSD�ILOH�WHNV�ELDVD��ELVD�GLEDFD�GDQ�PXGDK�GL�HGLW�GHQJDQ�SURJUDP�HGLWRU�WHNVIDYRULW�NLWD��/DNXNDQ�VHFDUD�KDWL�KDWL�NDUHQD�NHVDODKDQ�GDODP�PHPDVXNNDQ�DWDX�PHQJKDSXVVHVXDWX�PHQ\HEDENDQ�VLVWLP�WLGDN�ELVD�PH�PRXQW�ILOHV\VWHP VDDW�ERRW QDQWL�0LULS�GHQJDQ�WDPSLODQ�SURJUDP�IVWRRO GLDWDV��VDDW�GLEXND�ILOH��HWF�IVWDE PHQDPSLONDQ�NRORP�NRORP�\DQJ�EHULVL�LQIRUPDVL�QDPD�GHYLFH� PRXQW�SRLQW��MHQLV�ILOHV\VWHP��RSWLRQ��GXPS�GDQIVFNRUGHU��.RORP�NRORP�WHUVHEXW�PDVLQJ�PDVLQJ�GLSLVDKNDQ�GHQJDQ�WDEV�DWDX�VSDVL�.RORP�GXPS�EHUKXEXQJDQ�GHQJDQ�SURJUDP�GXPS��OLKDW�PDQXDO�SDJH�SURJUDP�GXPE��.RORPWHUDNKLU�IVFNRUGHU�EHUKXEXQJDQ�GHQJDQ�SURJUDP�IVFN��8UXWDQ�SHQJHFHNDQ�ILOHV\VWHP VDDW�ERRWGLWXQMXNNDQ�ROHK�QRPRU�GLNRORP�LQL��3HQJHFHNDQ�ILOHV\VWHP GDSDW�GLODNXNDQ�VHFDUD�SDUDOHO



GHQJDQ�PHPEHULNDQ�QRPRU�XUXW�\DQJ�VDPD�WDSL�ILOHV\VWHP�URRW VHODOX�KDUXV�QRPRU���)LOHV\VWHP GHQJDQ�IVFNRUGHU�� WLGDN�DNDQ�GLFHN�VDDW�ERRW�����)LOHV\VWHP�6XSSRUW
/LQX[�PHPLOLNL�GXNXQJDQ�WHUKDGDS�EHEHUDSD�ILOHV\VWHP ODLQ�VHKLQJJD�NLWD�GDSDW�PHQJJXQDNDQDWDX�PHQJDNVHV�ILOHV\VWHP \DQJ�EHUEHGD�WDQSD�KDUXV�PHODNXNDQ�NRQYHUVL�OHELK�GXOX��%HULNXWLQL�DGDODK�EHEHUDSD�ILOHV\VWHP \DQJ�ELVD�GL�GXNXQJ�/LQX[�VHMDN�NHUQHO��������GL�NHOXDUNDQ��$QGD�GDSDW�PHQJNRQILJXUDVL�GXNXQJDQ�ILOHV\VWHP LQL�VDDW�NRQILJXUDVL�NHUQHO��0LQL[ 0HUXSDNDQ�ILOHV\VWHP /LQX[�\DQJ�SHUWDPD�GDQ�VDDW�LQL�PDVLK�EDQ\DNGLJXQDNDQ�XQWXN�ERRW�GLVN GDQ�EHEHUDSD�IRUPDW�GLVNHW�
([WHQGHG�IV 7LGDN�EDQ\DN�\DQJ�PHQJJXQDNDQQ\D�ODJL�GDQ�VHEDLNQ\D�WLGDN�SHUOX�GLNRPSLOH�GDODP�NHUQHO�
6HFRQG�([WHQGHG�IV 6DDW�LQL�PHUXSDNDQ�ILOHV\VWHP GHIDXOW�XQWXN�/LQX[�GDQ�VHKDUXVQ\D�GLNRPSLOH�GDODP�NHUQHO�NDUHQD�ILOHV\VWHP�URRW WLGDN�ELVD�EHNHUMD�ELODEHUXSD�PRGXO�
[LDIV�ILOHV\VWHP 'LSHUNHQDONDQ�EHUVDPDDQ�GHQJDQ�VHFRQG�H[WHQGHG�IV�GDQGLPDNVXGNDQ�XQWXN�PHQJJDQWLNDQ�H[WHQGHG�IV��6DDW�LQL�MDUDQJGLJXQDNDQ�GDQ�VHEDLNQ\D�WLGDN�GL�NRPSLOH�GDODP�NHUQHO�NHFXDOL�$QGDPHPEXWXKNDQQ\D�
'26�)$7�IV 3DGD�GDVDUQ\D�EXNDQ�PHUXSDNDQ�VHEXDK�ILOHV\VWHP WDSL�PHUXSDNDQGDVDU�EDJL�ILOHV\VWHP�EHUEDVLV�)$7�ODLQQ\D�VHSHUWL�06�'26�)$7�9)$7��:LQGRZV����DWDX�XPVGRV�06�'26�)$7�IV -LND�$QGD�PHQJLQJLQNDQ�/LQX[�GDSDW�PHQJDNVHV�VLVWHP�EHUEDVLV�'26PDND�$QGD�GDSDW�PHQNRPSLOHQ\D�GDODP�NHUQHO��6DQJDW�EHUJXQDXQWXN�NRPSXWHU�\DQJ�PHPLOLNL�VLVWHP�GXDO�ERRW�
9)$7��:LQGRZV����IV 0HUXSDNDQ�SHQLQJNDWDQ�GDUL�06�'26�)$7�IV�GDQ�PHQGXNXQJ�IRUPDWORQJ�ILOHQDPH��,QL�MXJD�EHUJXQD�XQWXN�NRPSXWHU�\DQJ�PHPLOLNL�VLVWHPGXDO�ERRW�
XPVGRV 'XNXQJDQ�LQL�GLEXWXKNDQ�ELOD�LQJLQ�PHQMDODQNDQ�/LQX[�GLDWDV�SDUWLVL'26�WDSL�VHSHUWLQ\D�5HG+DW�/LQX[�WLGDN�DNDQ�ELVD�EHUMDODQ�SDGDVHEXDK�ILOHV\VWHP XPVGRV�



�SURF )LOHV\VWHP LQL�GLSDNDL�ROHK�NHUQHO�XQWXN�PHQ\HGLDNDQ�LQIRUPDVLPHQJHQDL�VLVWHP�NHSDGD�XVHU SURJUDP��VHSHUWL�SV��WRS��[ORDG��IUHHDWDX�QHWVWDW��)LOHV\VWHP LQL�PHPDQJ�VHKDUXVQ\D�VHODOX�DGD�GDQZDODXSXQ�DGD�LVLQ\D�WDSL�WLGDN�DNDQ�PHQJLVL�VSDVL�KDUG�GLVN�
1)6 'LEXWXKNDQ�ELOD�$QGD�DNDQ�PHQJDNVHV�UHPRWH�ILOHV\VWHP GDQ�XQWXNVHEXDK�VHUYHU GXNXQJDQ�LQL�PHUXSDNDQ�VXDWX�NHKDUXVDQ�
60% 6DQJDW�EHUJXQD�ELOD�$QGD�PHQJLQJLQNDQ�PHPLOLNL�DNVHV�ODQJVXQJ�NH:LQGRZV���DWDX�17�
1&3 'XNXQJDQ�WHUKDGDS�1HW:DUH�PHODOXL�SURWRNRO�1&3�
,62���� %LOD�$QGD�PHPLOLNL�&'�520�VHEDLNQ\D�PHPDQIDDWNDQ�GXNXQJDQ�LQLNDUHQD�EDQ\DN�VHNDOL�&'�520�\DQJ�DGD�GLSDVDUDQ�PHQJJXQDNDQIRUPDW�,62�����LQL�
26���+3)6 0HQGXNXQJ�ILOHV\VWHP 26���GDQ�+3)6��/LQX[�KDQ\D�GDSDW�PHPEDFDILOHV\VWHP WHUVHEXW��UHDG�RQO\��
6\VWHP�9�	�&RKHUHQW 0HUXSDNDQ�ILOHV\VWHP 81,;�JHQHUDVL�ODPD�GDQ�GXNXQJDQ�LQL�KDQ\DGLSHUOXNDQ�ELOD�$QGD�PHPLOLNL�GDWD�GDWD�ODPD�GDQ�LQJLQPHPLQGDKNDQQ\D�NH�ILOHV\VWHP \DQJ�EDUX�
$PLJD�))6 0DVLK�EHUXSD�H[SHULPHQWDO�FRGH GDQ�VHEDLNQ\D�JXQDNDQ�GHQJDQ�KDWL�KDWL�
8)6 )LOHV\VWHP LQL�GLJXQDNDQ�ROHK�EHEHUDSD�VLVWHP�81,;��6RODULV�GDQ6XQ26�������/LQX[�KDQ\D�GDSDW�PHPEDFD�ILOHV\VWHP LQL�
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