IImuKoml_puter._Com

ClearOS, Solusi Router Praktis dan Gratis

Sunarto
sunarto_pwt@yahoo.com
http://sunarto.wordpress.com

Lisensi Dokumen:

Copyright © 2003-2010 llmukomputer.Com

Seluruh dokumen di I[ImuKomputer.Com dapat digunakan, dimodifikasi dan disebarkan secara
bebas untuk tujuan bukan komersial (nonprofit), dengan syarat tidak menghapus atau merubah
atribut penulis dan pernyataan copyright yang disertakan dalam setiap dokumen. Tidak
diperbolehkan melakukan penulisan ulang, kecuali mendapatkan ijin terlebih dahulu dari
IllmuKomputer.Com.

A. Pendahuluan

ClearOS diciptakan sebagai Sistem Operasi untuk Router. Linux ClearOS
bersifat gratis untuk versi Enterprise Edition, stabil dan konfigurasi dapat
dilakukan dengan mudah (web-based). Bagi yang sudah berpengalaman dengan
Linux Command, ClearOS dapat dikonfigurasikan lewat console (text based).
ClearOS tersedia juga dalam versi berbayar dengan beberapa aplikasi tambahan
serta tehnical support online dari pengembang. Feature yang dapat
dikonfigurasikan pada ClearOS adalah Gateway Service, DNS Service, Content
Filtering, Monitoring System, Bandwith Management dan Web Server.
Implementasi ClearOS sebagai router cocok diaplikasikan pada layanan koneksi
internet seperti Internet Service Provider (ISP) maupun layanan nirlaba seperti
institusi pendidikan tanpa perlu membayar biaya lisensi seperti yang berlaku pada
sistem operasi tertentu. Penulis mencoba menuangkan sedikit pengalaman selama
lebih dari 2 tahun menggunakan ClearOS yang pada awalnya dikenal dengan

nama ClarkConnect
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B. Instalasi ClearOS

1.

Pra Instalasi

Kebutuhan Hardware :

v

v

Processor - Up to 16 processor Pentium/Celeron/AMD
RAM - Minimal 512 MB atau lebih

Hardisk - Instalasi dan log sistem minimal 1 GB
CDROM - Dibutuhkan saat instalasi

Network Cards - PCI/ISA/PCMCI4, 2 Unit

Monitor - Dibutuhkan saat instalasi
Keyboard - Dibutuhkan saat instalasi
Broadband - Ethernet/Cable/DSL Connection

Tidak mendukung layanan koneksi ISDN/Satelit

Hardware yang digunakan penulis untuk instalasi Router ClearOS :

PIV 2,26 GHz, RAM 512 MB, HDD IDE 80 GB, 2 (dua) Network Card 10/100

- Atur konfigurasi Basic Input Output Sistem (BIOS) agar first bootnya dari

CDROM.

2. Instalasi

Perhatian : Instalasi berakibat menghapus semua data yang terdapat pada HD
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Clear0S

Verslon 5.1

ClearDS Enterprise Edition 5.1

To install or upgrade, hit [enterl.

To run rescue mode, type rescue and hit [enterl.

Gambar 9. Halaman Awal Instalasi ClearOS

Pada proses instalasi ini penulis menggunakan ClearOS versi 5.1 Enterprise

Edition.

Proses instalasi awal diawali dengan 2 (dua) menu pilihan ;

Untuk instalasi baru atau upgrade, tekan tombol ENTER (Gambar.9)

Untuk proses pertolongan (rescue) ketik ‘rescue’. Proses selanjutnya adalah

memilih bahasa pengantar selama proses instalasi berlangsung. (Gambar.10)
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elcome to Clear0S Enterprise Edition
Choose a Language

What language would you like to use
during the installation process?

Danish ]
German - |
]

Spanish
Finnish
French
Hungarian

[talian

{Tab>-<Alt-Tab> between elements i <Space? selects i {(F1Z2> next =screen

Gambar 10. Bahasa Pengantar Instalasi

Pilih jenis keyboard sesuai bahasa pengantar dilanjutkan jenis keyboard yang

dipakai (Gambar.11)

elcome to Clear0S Enterprise Edition

Keyboard Type
What type of keyboard do you have?

sg-latinl

sk-gquerty

slovene

su-latinl

trg

ua-utf

uk &
[

-

{Tab>-<Alt-Tab> between elements i <Space> selects | <F1Z> next screen

Gambar 11. Pemilihan Jenis Keyboard

Selanjutnya Adminstrator akan memilith metode instalasi yang akan
digunakan, lewat local CDROM atau lewat FTP. Dikarenakan kita
menggunakan CDROM, pilih media tersebut ikuti dengan menekan tombol

ENTER (Gambar.12)

Komunitas eLearning IlmuKomputer.Com

Copyright © 2003-2010 IlmuKomputer.Com



IImuKomlputer._Com

elcome to ClearDS Enterprise Edition

Installation Method

What type of media contains the
packages to be installed?

Local CDROM
FTP

{Tab>s<Alt-Tab> between elements 1| <Space> selects | <F12> next screen

Gambar 12. Pemilihan Jenis/metode Instalasi

Proses instalasi selanjutnya adalah memilih opsi instalasi baru atau upgrade

dari versi sebelumnya.(Gambar.13)

elcome to Clear03 Enterprisze Edition

Install Type

Select the install type.

Install

Upgrade

{Tab>s<fAlt-Tab> bhetween elements 1| <Space> selects i <F12> next screen

Gambar 13. Pemilihan Instalasi (install/upgrade)

Pada langkah berikut ini, sebelum data hardisk terhapus, Administrator dapat

membatalkannya dengan menekan tombol ‘BACK’. Jika kita sudah yakin
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untuk proses instalasi, ketik ‘Linux’ dan ikuti dengan menekan space bar agar

kursor berada pada tombol ‘OK’ (Gambar.14)

elcome to Clear0S Enterprise Edition

| Warning |

Please be careful...
You are about to erase EUERYTHING on =ALL* your hard

disks including all attached USB and Firewire drivest?
To proceed with the installation, type "ClearD3".

Delete & Install : NN

{Tab>s<Alt-Tab> between elements | <Space> selects | (F12> next screen
Gambar 14. Pra Formating HDD

elcome to Clear0S Enterprise Edition

1 Warning
Please be careful...
You are about to erase EUVERYTHING on =ALL»* your hard

disks including all attached USB and Firewire drives?
To proceed with the installation, type "Clear0S".

Delete & Install :

{Tab>s<Alt-Tab> between elements | <3pace> selects | <F1Z> next screen

Gambar.15 Proses Awal Instalasi ClearOS

Jika akan menggunakan ClearOS sebagai ‘Gateway mode’ dalam ini sebagai
router/gateway diperlukan 2 (dua) buah  Ethernet card, satu external

interface yang terhubung ke jaringan Internet Service Provider (ISP) dan satu

Komunitas eLearning IlmuKomputer.Com

Copyright © 2003-2010 IlmuKomputer.Com



IImuKomlputer.Cum

lagi ke Local Area Network (LAN). Untuk aplikasi ClearOS server seperti
Web, FTP, file sharing dan/atau proxy service yang berada dibelakang
firewall yang hanya menggunakan 1 (satu) Ethernet card gunakan pilihan

‘Standalone mode’ (Gambar.16)

elcome to Clear0S Enterprise Edition
1 System Mode

Select the system mode.

You can install your system in one of two modes. In "gateway” mode,
your system acts as a firewall and server on your local network.
Two network cards are required for this mode.

In “standalone” mode, your system is a server on your local network.
Only one network card is required for this mode.

Gateway mode
Standalone mode

{Tab>s<Alt-Tah> between elements | <Space> selects i {F1Z> next screen

Gambar 16. Pemilihan Sistem mode

ClearOS memberi dukungan (support) beberapa jenis koneksi broadband
seperti Ethernet, Cable, DSL Standard, DSL PPoE tetapi belum mendukung

koneksi broadband via satelit, wireless dan Wimax.

elcome to Clear0S Enterprise Edition
| Connection Type

Select your Intermnet connection type.

Please =elect your Internet connection type from the list below.
PPPOE and non-standard connections are only supported with
CDROM-based installations.

Cable - Standard

D3L - Standard
DSL - PPPoE

<Tab>-<Alt-Tab> between elements i «<3pace> selects | <{F12> mext screen

Gambar 17. Jenis Koneksi yang dipakai
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Pada langkah berikut ini Installer membutuhkan pengaturan [P Address,
apakah menggunakan Dynamic Configuration (BOOTP/DHCP) atau IP
Address static. Tetapi umumnya Internet Service Provider (ISP) akan
memberikan layanan 1P Static untuk mempermudah pengelolaan account dan

tagihannya.

elcome to Clear0S Enterprise Edition

Specify Internet IP address.

( ) Dynamic IP configuration (DHCP)
(*) Manual configuration

{Tab>#<Alt-Tab> between elements | <(Space> selects | <F12> next screen

Gambar 18. Pengaturan /P Address

elcome to Clear03 Enterprise Edition

Manual TCP,/IP Configuration
Specify Internet IP address.
IP address: (BEiSL I LiTARS £55.255.255.248_|

Gateway: 118.98.162.44
Name Server: MHiIEEN WYYyl

{Tab>s<{Alt-Tab> between elements i <Space> selects i <F12> next screen

Gambar 19. Input /P Address Public
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Selanjutnya mengatur /P Address pada Local Area Network (LAN). Kita
bisa menyesuaikan dengan jaringan lokal yang sudah terbentuk atau
mengikuti /P default yang ada untuk sistem penomoran /P Address yang

baru. Masukkan DNS milik OpenDNS yakni 208.67.222.222

elcome to Clear03S Enterprise Edition

Manual TCP-IF Configuration

Specify LAN IF address.

{Tab>/<Alt-Tab> between elements | <Space> selects i <{F1Z> next screen

Gambar 20. Input /P Address Local/privat

Hostname adalah pemberian nama unik pada internal network  untuk

mempermudah identifikasi server ClearOS.

Selanjutnya masukkan password sistem untuk ‘root’ account, sebagai
level tertinggi dalam operating sistem Linux. Sangat disarankan untuk
memberikan password dalam tingkatan high level (gabungan dari huruf dan
angka) untuk mengurangi kemungkinan gangguan dari luar yang masuk ke

dalam sistem. (Gambar.21)
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| System Password |

Set the system root password.
Use a good password! We strongly suggest that you use

numbers, funny characters, and mixed-case (no spaces?).
Do not forget your password... you will need it later.

Password:
Verify:

<Tab>s<flt-Tab> between elements i <Space> selects | <F1Z> next screen

Gambar 21. Pemberian/input Password Administrator (root)
Untuk pengguna yang baru mengenal Linux disarankan mengikuti aturan
default pada proses partisi hardisk (automatic partition). Pengguna Linux
yang cukup mahir, dapat mengkustomisasi sendiri pengaturan partisi yang

diinginkan. (Gambar.22)

{ Partitioning |
Select a disk partition scheme.

(Advanced users only)

The installer will automatically partition your hard disk for you.
However, if you wish to configure this yourself, change the settings

below. NOTE: the Adwvanced Partitioning screen appears MUCH LATER in
the install process... do mot panic.

Do you wish to specify custom
partitions? I will do my own partitioning

<Tab>/<Alt-Tab> between elements 1§ <Space> selects | (F1Z2> next screen

Gambar 22. Kustomisasi Partisi Sistem Linux
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Modul-modul ClearOS berupa Redhat Package Manager (RPM)
didesain sedemikian rupa untuk memberikan kemudahan pengguna dalam
menentukan paket-paket yang akan diinstalasi maupun diaktifkan pada
service. Modul yang ada merupakan bagian dari Open Source Software (OSS)
yang telah melalui proses testing, wuji stabilitas dan kemudahan
penggunaannya. Pilih paket yang ada atau sesuaikan dengan kebutuhan dan

kondisi yang diperlukan (Gambar.23)

Gelect software modules., Hore modules are found on next page.

i n clements I Lopace 5 {F1: s
Gambar 23. Pemilihan Paket/modul yang akan diinstal
Pada langkah ini sistem akan memberikan pertanyaan konfirmasi, apakah

konfigurasi dan pemilihan paket sudah sesuai kebutuhan (Gambar.24)
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{1 Warning |

fire you sure about your conf iguration
settings? This is your last chance to
go back and make changes.

<Tab>s<fAlt-Tab> between elements | <Space?> selects | <F12> next screemn

Gambar 24. Konfirmasi Sistem

Langkah selanjutnya sistem melakukan format hardisk dilanjutkan instalasi
sesuai paket yang kita pilih. Proses instalasi berlangsung sekitar 5-30 menit
bergantung banyaknya modul/paket yang dipilih serta spesifikasi perangkat

keras yang digunakan. (Gambar.25)

{ Package Installation |

Name : perl-5.8.5-36.e14_6.3-i386
Size T 41232k

Summary: The Perl programming language.
657
Packages
Total : 281
Completed: 43
Remaining : 238

36%

{Tab>s<Alt-Tab> between elements i <Space> selects i <F12> next screen

Gambar 25.Proses Instalasi Paket ClearOS
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'-.l-.'||u'|.i.||-_| termination signals dome
sending kill signals done
disabl { mo L .

tmp-s ]
unmounting filesystems

mnlsrunt ime= don

dizahbl :i|II| 1 [y W]
proc  done

sdevspls Ao
1J d o
tpsraml s dom
i LS Sy

L s

mnt oSS )
mnLs/SUS | mage
rebooting system

Gambar.26 Akhir Proses Install
2. Metode Remote Access Server

Sistem Administrasi ClearOS dapat dilakukan dengan beberapa cara yakni
telnet, Secure Shell (SSH) serta Web-based. Tetapi cara yang disarankan
adalah akses remote server menggunakan SSH dan Web-based. Telnet tidak

dianjurkan karena tidak aman.

Ketika pertama kali mengakses router ClearOS melalui web-based (https),
Administrator diingatkan oleh browser tentang kemungkinan ’tidak aman’nya
cara yang dilakukan. Selanjutnya diminta untuk mengunduh ’sertifikat’ . Contoh
menggunakan browser Firefox. Peringatan yang hampir sama juga terjadi pada
browser lain (Internet Explorer, Opera dan sejenisnya). Pada address bar

ketikkan https.//IP_Address_router:81 misalnya https://192.168.0.1:81

Cara yang sama berlaku juga ketika Administrator hendak mengakses
menggunakan /P Public. Namun secara default service tersebut masih ditutup oleh

kebijakan firewall incoming.
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) Untrusted Connection - Mozilla Firefox

File | Edit Wiew History Bookmarks Tools  Help

@ = C X o |®192.168.D.1:81 R |

12| Most Visited |j Getting Started | | Latest Headlines

J ! Untrusted Connection | &+ |

Us | This Connection is Untrusted
| v AI ‘fou have asked Firefox to connect securely to 192.168.0.1:81, but we can't confirm that your
connection is secure,

Mormally, when you try to connect securely, sites will present trusted identification to prove that you
are going ko the right place. However, this site's identity can't be verified.

what Should I Do?

IF wou usually connect ko this site without problems, this error could mean that someone is trving ko
impersonate the site, and you shouldn't continue.

Get me out of here! |

Technical Details

I Understand the Risks

Gambar 27. Akses Server lewat Web-based

Untuk melanjutkan koneksi ke router, klik 'I Understand the Risks’

s | This Connection is Untrusted

v Al You have asked Firefox ko connect securely to 192.168.0.1:81, but we can't confirm that wour
connection is secure,

Mormally, when wou bry bo connect securely, sikes will present trusted identification bo prove that wou
are going ko the right place, However, this site's identity can't be verified,

what Should I Do?

If wou usually connect to this site without problems, this error could mean that someone is trying ko
impersonate the site, and you shouldn't continue,

Get me out of herel |

Technical Details
I Understand the Risks

If wou understand what's going on, wou can tell Firefox to start trusting this site's identification. Even
if you trust the site, this error could mean that someone is tampering with your
connecktion.

Don't add an exception unless you know there's a good reason why this site doesn't use trusted
identification.

Add Exception. ..

Gambar 28. Konfirmasi add exception

Selanjutnya klik 'Add Exception’ seperti tampak pada gambar 28
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|_ Add Security Exception

livnid pleve

x|

A You are about bo override how Firefox identifies this sike.
L ! “_\ Legitimate banks, stores, and other public sites will not ask you to do this.
~Server

Location: I <_§et Certificate I
r—Certificate Status

This site atkempts ko identify itself with invalid information. o |

VWrong Site

Certificate belongs to a different site, which could indicate an identity theft,

Unknown Identity

Certificate is not brusted, because it hasn't been verified by a recognized authority

[v Permanently store this exception

Canfirm Securitym Cancel I

Eowo

Even

Gambar 29. Mengunduh Sertifikat dari ’https’

Selanjutnya akan muncul halaman awal login ClearOS (Gambar 30)

marks  Tools

Help

[ heeps:i192.168.0.1:81

oo | Laktest Headlines

S Enkerpr...

o

AP e ——. T — B )
Username I
Password I
Login

— B S—— =

Gambar 30. Login ClearOS
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matlah lhwu dengan meruliskaniya

Username |rcn:lt

Password I...-...-...-..

Luﬁin

Gambar 31. Login root

Masukkan username ’root’ tanpa tanda petik diikuti dengan password

Welcome Administrator

Directary Metuwork: Gatewvay Server System |
|
Register
Register Zystem
= T
Reports » Dashhboard » Ouerview
Software Modules

@ The following is an overviesy of current settings and data. softwore Undales

&/ Third Party Applications
ClearSDH

Time Jun 13 2010 16:26: 45 WIT (Asiallakarta) Ediit u

Language Englizh (US) - en_US Eclit ﬂ

4 Humber of Users 0 Edlt g_|

Gambar 32. Register System

Registrasi system diperlukan agar pengguna (Administrator) mengetahui

informasi adanya update paket/modul serta support dari pengembang ClearOS.
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b linid deng i raznuliskanalil

Drirectary Metwork Gateway Server System Reports

ClearCenter » Register » Register System

& Please enzure you keep your software up-to-date. If you re-install your server software, you will :
] need to go through the registration process again. @ User Guide

Username |Soenar10

Password |--------.|

Start Registration

ﬂ An online account iz needed to register.

Gambar 33. Membuat Akun

Langkah pertama registrasi system diawali dengan membuat Akun dengan
username yang akan dipakai oleh pengguna ClearOS (Administrator) sepanjang

user tersebut belum digunakan orang lain.

Directary [etweork Gatesvay Server System Reports

| ClearCenter » Register » Register System

& Pleaze enzure you keep your sofbware up-to-date. If you re-install vour server software, yau il :
] need to go through the registration process again. O User Guide

ﬁ Fleaze select yvour installation type.

Software Registration

Account zoenarto

Registration Type || am addin_g_a_ My __s_\,r'§te_m_to my sccount LI

Continue

Gambar 34. Proses Registrasi Akun Tahap 1
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matlah lhwu dengan meruliskaniya

Directaory Metwork Gatenay Server Systemn Reports

| ClearCenter » Register » Register System

Please ensure you keep your software up-to-date. If you re-install vour server software, you will
E’ need to go through the registration process again.

0 User Guic

ﬂ Specify a simple one-word system name and select a license to register this system.

Add System

Account soenarto
Registration Type MMew inztall
Systemn Hame router_office

ClearCenter SOH Service/Support ;- Add New Subscription

Continue

Gambar 35. Proses Registrasi Akun Tahap 2

Directory Metwark Gateweay Server System Reports

|CIearCenter r Register » Register System

Pleaze enaure you keep vour software up-to-date. If you re-install your server software, you wil
ta need to go through the registration process again.

O User Gud

ﬁ Specity & simple one-word system name and select a license to register this system.

Add Sy=tem

Account zoenarto
Registration Type MNew instal

Systern Hame router_office

Continue

ClearCenter SDH Service/Support ECIearOS Basic - FREE - CLEARCENTER-DDDDDE'}J Aded Mewy Subscription

Gambar 36. Proses Registrasi Akun Tahap 3
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ratloh 10 sengan r‘ASf‘.A::.S;Qﬂ!.r'VBQ

ClearCenter » Register » Register Systemn

a Pleaze ensure you keep your software up-to-date. If you re-install vour server software, you will .
] need to go through the registration process again. 0 Uszer Guide

Registration Information

Account sosnarto

Registration Type Mew instal
Systemn Hame router_office
ClearCenter SDH Service/Support Clear 0= Basic - FREE

Terms of Service [V} | agree to the terms cited below.

C.unt-inue

Terms of Service

Terms of Service
Inthiz Service Agreement, "vou", "your", and "Customer" refer to each customer and "us", "our", "we" and "Provider" refer to ClearCerter
Corporation. This agreement explains the terms and conditions under which we will provide the services you order ("Service" or "Services").

Mo Warranties

Provider does not guarantee that Service will be provided without interruption. Provider does not guarantee quality or timeliness of Service, anc
nat be held liskble for any loszes inthe evert of a Service failure. PROVIDER MAKES NOWARRANTIES, EAPRESS OR IMPLIED, INCLUDING
WARRANTIES OF MERCHANTABILITY OF FITMESS FOR & PARTICULAR PURPCSE IN COMMECTION WITH THIS AGREEMENT.

Authorization § Prohibited Activities. Customer warrants that hedzhe has authorization to manage devices which Customers configures inthe
Service.

Gambar 37. Term of service (ToS)

!' Directory Metwark Gateweay Server Syatem Reports

| ClearCenter » Register » Register System

nead ta go through the registration process again. 0 User Guide

Account soenarto

Fleaze ensure you keep your software up-to-date. If you re-install vour server software, you wil

Registration Type New inztal
Systemn Hame router_office

ClearCenter SOH Service/Support  Clear S Basic - FREE
Send Diagnostic Data | Enabled t-l Click an the User Guide link for more informstion!

Confirm

Gambar 38. Konfirmasi Registrasi
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1 L sle wgme vasnuliskan “lq R

ClearCerter » Register » Register System

a Flease ensure you keep your software up-to-date. If vou re-install your server software, you will )
1 need to go through the registration process again. & User Guide

\

Reqgistration Information

Status FRegistered

Account =osnarto

Device Hame router_office
IPHostname routeroffice poweredbyclear com
Host Key 22ca611h3e80d0036550 2apiuliin:
Product End-of-life August 31, 2013

Send Diagnostic Data

@ Content Fiter Updates Cnliree info
@ Intruzion Prevention Updates Cnline info
@ Remate Security Aucit Online info
{‘2 Remote Backup Online info
@ Artizpam Updates onlire info

Gambar 39. Proses Akhir Registrasi

A. Directory

A ClearOS

Enterprise Verslon 5.1

Metwwark CGatewway Server System
n". N F o
Directory b | Directary » Accounts » Users
Accounts
r Users E Add, modify, and delete uzers on your system.
v GrOUpS =t
My Account

v Lzer Profile

Setup ﬂ Click onthe button to sddd mare users
v Domain and LDAR

v Organization

v Import/Export H=er Information
Hetwork 2
Gateway i Username Full Hame
Server ¥ Mo entries defined.
System v i &Fte OpenvPM (2] PRTR WP N Proxy Server (] wind
Reports * i
ClearCenter [}

Gambar 40. Penambahan User pada System ClearOS
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ClearOS

Enterprise Verslon 5.1

| Directory Metwork Gatesay Server System

Directory b Directory » Accounts + Users

Accounts [

v Users 0 Add, modify, and delete users on your system.

v Groups E‘g

My Account

v User Profile

Setup

+ Domain and LOOP User Details

v Organization

v ImpartEsxpart Username IUser1
Hetwork : First Hame [ICT
Gateway 2
AR i Last Hame [Office
System 5 Password
Reports *

»

ClearCenter

Address

Street |l ABC

Akan lebih menarik jika modul lain dapat dieksplore sendiri

C. PENUTUP

Sebagai salah satu distribusi Linux, ClearOS cukup mudah untuk
diaplikasikan sebagai router. Proses instalasi juga dapat dilakukan dengan cepat
dan mudah untuk dipahami meskipun instalasi dilakukan oleh wuser pemula.
Sebagai distribusi yang dapat diperoleh dan digunakan secara gratis, ClearOS
cukup handal dan stabil. Implementasi yang dilakukan penulis dalam beberapa
bulan terakhir belum menemukan trouble yang berarti pada router ClearOS.

Masalah yang pernah dialami hanya hardware failure, bukan pada fungsi router.

Secara garis besar penulis mengambil beberapa kesimpulan sebagai

berikut :

- Linux sebagai sistem operasi yang gratis, stabil dan lebih tahan terhadap
serangan virus maupun spyware jika dibandingkan dengan sistem operasi

Windows, baik pada sisi server/router maupun desktop/workstation.
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- Pengguna tidak perlu mengeluarkan biaya untuk pembelian lisensi, karena
pada umumnya Linux bebas dari biaya lisensi, demikian juga dengan

ClearOS.

—  Remote Access terhadap router ClearOS dapat dengan mudah dilakukan

melalui Web-based maupun console.
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