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A. Identitas

Nama e eeaen
Kelas L eeeeeeeeeeeana———
No absen S eeeeeeeeeeeeeenas

B. Tujuan Pembelajaran
Peserta didik mampu menyelesaikan proyek yang berkaitan dengan pembuatan server VOIP
dengan dilandandasi sikap mandiri, kreatif, bekerja keras dan mempunyai akhlak mulia.

C. Uraian Materi
VOIP :
VoIP adalah teknologi yang memungkinkan melakukan komunikasi jarak jauh dengan
memanfaatkan jaringan internet. Dalam penggunaannya, VoIP menggunakan protokol jaringan
seperti H.323, MGCP, SIP, RTP, SDP, atau IAX.
Fungsi utama dan juga jadi keunggulan dari VoIP adalah menghubungkan manusia antar kota,
pulau, hingga benua. Bila biasanya dibutuhkan biaya yang sangat mahal untuk bisa menelepon
teman atau keluarga, apalagi bila tinggal di dua negara yang berbeda, VoIP adalah solusi
komunikasi yang lebih terjangkau.

Briker OS:

Birker OS adalah distribusi Linux yang didalamnya terdapat aplikasi server yang
memungkinkan pengguna mengimplementasikan layanan VoIP, membangun sentral telepon
sendiri yang dikhususkan untuk perangkat mobile seperti smartphone dan laptop agar bila
mereka ingin menggunakan teknologi VOIP tanpa harus berada di tempat kerja mereka sendiri
cukup dengan jaringan nirkabel dengan menggunakan protokol SIP (Session Initiation
Protocol).

Protocol VOIP :

1. RTP

Realtime Transport Protocol (RTP) merupakan salah satu protokol didalam jaringan komputer
yang digunakan untuk menangani proses dan trafik yang bersifat real time, misalkan saja trafik
untuk layanan multimedia real time di jaringan intranet maupun internet

2. RTCP

RTCP (Realtime transport Control Protocol) berkaitan dengan RTP (Realtime Transport
Protocol), namun memiliki kelebihan dengan RTP hanya mendukung paket data yang bersifat
satu arah (one way) .

3. UDP

UDP (User Datagram Protokol) pada dasarnya adalah interface untuk aplikasi IP. Dimana UDP
tidak memiliki fungsi rehabilitas data, flow control, dan error-recovery untuk komunikasi IP.
UDP memiliki proses seperti multiplexing/demultiplexing untuk mengirimkan datagram, dari
port menujun IP datagram. Karena itu UDP juga disebut sebagai connection-less-oriented
control .

4. Protokol IP

Internet Protocol (IP) merupakan salah satu protokol tertua dan terpenting didalam jaringan
kompueter, khususnya pada Network Layer, yang berfungsi didalam proses pengalamatan pada
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jaringan komputer (berupa IP Address) dan proses Routing (untuk membantu didalam rute
yang ditempuh oleh paket data dari komputer pengirim kekomputer penerima.

5. SIP

Salah satu layanan multimedia pada jaringan komputer yang umum digunakan secara luas
adalah komunikasi telepon berbasiskan pengalamatan jaringan (IP Address) pada Internet
Protocol, yang disebut dengan VoIP (Voice Over IP) . Salah satu protokol pada jaringan
komputer yang berperan penting didalam jalannya operasional pada VoIP adalah SIP (Session
Initiation Protocol). SIP merupakan protokol berbasis teks yang menggunakan message, serupa
dengan protokol HTTP (Hyper Text Transfer Protocol) pada layanan berbasis web.

. Alat Praktek

- Software Virtual Box

- Komputer OS WINDOWS

- BrikerOS (http://192.168.20.2/repository/MASTER SOFTWARE/OS/briker-2.1.1.is0)
- Handphone

. Langkah kerja
Buat Konfigurasi jaringan sesuai topologi dibawah ini
Inet lab
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http://192.168.20.2/repository/MASTER_SOFTWARE/OS/briker-2.1.1.iso

Kerjakan sesuai konfigurasi berikut
1. Lan komputer utama dan adapater1 konfigurasi dhcp client
2. Jika sudah selesai isi laporan di link https://forms.gle/TtsGm7ggoaHRkNmRA
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https://forms.gle/TtsGm7ggoaHRkNmRA

Buat OS virtual menggunakan virtual box

. @ &P

New Settings Discard  Start

? % =] preview
Create Virtual Machine

Name and operating system

Router Mikrotik

Please choose 2 descriptive name and destination folder for the new virtual machine and select the type of operating system you intend to install on it. The name
you choose will be used throughout VirtualBox to identify this machine.

Name: [vore

Machine Foider: | || C:\Jsers\APROMPTWirtualBox Vs

Type: | Linux

Version: | Other Linu (84-bit)

Eper e Conce

AGIPIEr L PLNETTAS | LUl (DIOQED ADEPTET, INTEI() 525791 wiganit network Connection)
Adapter 2:  PCnet-FAST III (Bridged Adapter, Intel(R) 82579LM Gigabit Network Connection)

£ uss

Disabled

[] Shared folders
None

& Description

None

Mo

Pls b il il

? X
€ Create Virtual Machine
Memory size
Select the amount of memary (RAM) in megabytes to be allocated to the virtual machine.
The recommended memory size is 512 MB.
' 2043 5| MB

4MB 12288 MB
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€ Create Virtual Machine

Hard disk

If you wish you can add a virtual hard disk to the new machine. You can either create a new hard disk file or select one from the list or from another location using
the folder icon.

If you need a more complex storage set-up you can skip this step and make the changes to the machine settings once the machine is created.
The recommended size of the hard disk is 8,00 GB.

() Do not add a virtual hard disk
(® Create a virtual hard disk now

(0) Use an existing virtual hard disk file

MikroTik_v&, 7-disk2, vdi (Normal, 512,00 MEB)

Create Virtual Hard Disk

Hard disk file type

Please choose the type of file that you would like to use for the new virtual
hard disk. If you do not need to use it with other virtualization software you
can leave this setting unchanged.

() VDI (VirtualBox Disk Image)

(@) VHD (Virtual Hard Disk)

() ¥MDK (virtual Machine Disk)

Expert Mode Cancel
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|7 2 X

€ Create Virtual Hard Disk

Storage on physical hard disk

Please choose whether the new virtual hard disk file should grow as itis used

(dynamically allocated) or if it should be created at its maximum size (fixed

size).

A dynamically allocated hard disk file will only use space on your physical
: hard disk as it filz up (up to a maximum fixed size), although it will not shrink

again automatically when space on it is freed.

A fixced size hard disk file may take longer to create on some systems but is
often faster to use.

(® Dynamically allocated
() Fixed size

€ Create Virtual Hard Disk

File location and size

Flease type the name of the new virtual hard disk file into the box below or dick
on the folder icon to select a different folder to create the file in.

|c:\Users\APROMPTVirtualBax VMs\WOIPWOIP.vhd | @ |

Select the size of the virtual hard disk in megabytes. This size is the limit on the
amount of file data that a virtual machine will be able to store on the hard disk.

0
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¥ Oracle VM VirtualBox Manager
File Machine Help

B v

Router Mikrotik
@) Powered OFF

BN Debian 7
@ Powered OFF

General

] System

Base Memory: 2048 M

ettings Discard  Start

Hame: vorP
Operating System:  Other Linux (64-bit)

]
BootOrder:  Fioppy, Optical, Herd Disk

Acceleration:  VT-x/AMD-V,

(= pisplay

Video Memary:
Graphics Controlier:

Nested Paging, PAE/NX, KVM Paravirtuslization

1BME
VMSVGA

Remote Desktop Server:  Disabled
Recording Disabled

Storage
Controllr: IDE

IDE Primary Device 0 VOIP.vhd (Normal, 8,00 GE)
IDE Secondary Device 0:  [Optical Drive] Empty

o Audio

Host Driver: - Windows DirectSound

Controler:  ICHACS7
&P Network

Adapter 1: Tntel PRO/1000 MT Desktop (NAT)

& uss
USB Controller:  OHCI
Device Filters: 0 (0 active)

[C] shared folders

Hone

Shared Folders

&) Description
None
{5 VOIP - Settings ? X
[ General System ‘
E System Motherboard  Processor  Acceleration
Displ. Base M : 048 MB T
Storage “4MB 12258 MB
Boot Order: | [ Floppy +
(DJ Audio
© optical  |[3]
ﬂ Network Hard Disk
[ & Network
@ Serizl Ports Chipset: [PIXZ ~ ~
£§> UsB Pointing Device: |USE Tablet -

User Interface

Extended Features:

Enable IO APIC

[ Enable EFT (special OSes only)

Hardware Clock in UTC Time

Cancel

[=] Preview

53 VOIP - Settings

General
System
Display
Storage
Audie
Network
Serial Ports
Use

Shared Folders

ALHSYHeENE N

User Interface

Storage

Storage Devices

Attributes

@ Controller: IDE

VOIP. vhd

Optical Drive: | IDE Secondary Device 0
[ Live CD/OVD

Information
Type: Image
Size: 684,04 MB
Location: G:\MASTER\briker-2. 1. Liso
Attached to: —
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£ VOIP - Settings ? pre
E General Network
@ Systemn Adapter 1 Adapter 2 Adapter 3 Adapter 4
|§| Display Eniable Metwork Adapter
Attached to: |Bridged Adapter -
Storage = | dg ="
Mame: |IC Plus IP 1004 10/100 Fast Ethernet Adapter b
(D: Audio
[> advanced
g‘ Metwork
@ Serial Ports
f? UsB
D Shared Folders
Ifl User Interface
| | Cancel
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ITCIY LU Leodiau o b

23 VOIP - Settings ? x

E General System

E System Motherboard ~ Processor | Acceleration
Display Processor(s): '
[} ] 1
1CPU
Storage

Execution Cap:
Audic

Extended Features: Enable PAE MY

MNetwaork

02

g cerial Bort Enable Nested VT-x/AMD-V
erial Ports

;f? use
[ ] shared Folders

]

User Interface

Cancel

¥ Oracle VM VirtualBox Manager - [m] b3

File Machine Help

i TRLY

Router Mikrotik
@) Powered Of

=] preview

ame: vorP
Operating System:  Other Linux (64-bit)

EZN Debian7 2] system
(@ Powered OFf Base Memory: 2048 MB
BootOrder:  Optical, Hard Disk

Acceleration:  VT-x/AMD-V, Nested Paging, PAE/NX, KVM Paravirtualization
[®) pisplay
Video Memory: 16MB

Graphics Controller: VMSVGA
Remote Desktop Server: Disabled
Recording: Disabled

Storage
Controller: IDE

1DE Primary Device 0;  VOIP.vhd (Normal, 8,00 GE)
IDE Secondary Device 0:  [Optical Drive] briker-2.1. Liso (684,04 MB)

fo Audio

Host Driver:  Windows DirectSound
Controller;  ICH ACS7

&P Network
Adapter 1:  Intel PRO/1000 MT Desktop (NAT)
£ use

UsB Controller:  OHCT
Device Fiters: 0 (0 active)

[C] Shared folders
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Briker 2.1.1 "Merapi” Installation Menu

Boot from first hard disk
Install Briker Base unattended

Install Briker Base with wizard
Test memory

Press [Tabl to edit options

BRIKER 2.1

Open Source IPPBX System
Get It For Free From www.briker.org

Qoo Bl

“ [#]) right Ctrl

Detecting hardware to find CO-ROM drives

Detecting hardware, please wait...

Qe o= i 36 # rght cir
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E] VOIP [Running] - Oracle VM VirtualBox - O x

['] Configure the clock
Select your time zone:

Eastern

Central

Mountain

Pacific

flaska

Hawaii

Arizona

East Indiana

Samoa

Select from worldwide list

<Go Back:

Qo= GG M riht cr

E] VOIP [Running] - Oracle VM VirtualBox — O >

[11 Configure the clock
Select your time zone:

Choibalsan
Chongging
Colomho
Damascus
Dhaka

Dili

Dubai
Dushanbe
Gaza
Harhin
Hebron

Ho Chi Minh
Hong kKong
Howd
Irkutsk

] rta
Jayapura
Jerusalem
Kabul

<G00 Back:

huttons

8Ok T 5 BE® rc
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1 [!!] Partition disks |
The installer can guide you through partitioning a disk (using
different standard schemes) or, if you prefer, you can do it
manually. HWith guided partitioning you will still have a chance later
to review and customise the results.

It you choose guided partitioning for an entire disk, you will next
he asked which disk should be used.

Partitioning method:

Guided - use entire disk
Guided - use entire disk and set up LWH

Guided - use entire disk and set Uﬁ encriﬁted L WM

<Go Back:

[11] Partition disks

This is an overview of your currently configured partitions and mount
points. Select a partition to modify its settings (file system, mount
point, etc.), a free space to create partitions, or a device to
initialize its partition tahble.

Guided partitioning
Configure iSCSI wolumes

Il (0,0,0) al - 8.6 GB ATA

Undo changes to partitions
Finish partitioning and write changes to disk

<Go Back>

huttons
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[11] Partition disks |

You have selected an entire device to partition. If you proceed with
creating a new partition table on the device, then all current
partitions will be remowved.

Note that uyou will be able to undo this operation later if you wish.

Create new empty partition table on this device?

<Go Back:

[11] Partition disks |

This is an overview of your currently configured partitions and maount
points. Select a partition to modify its settings (file system, mount
point, etc.), a free space to create partitions, or a device to
initialize its partition table.

Guided partitioning

Configure software RAID

Configure the Logical Yolume Manager
Configure encrypted volumes
Configure iSCSI volumes

Undo changes to partitions
Finish partitioning and write changes to disk

<Go Back:

hutto

tE tivates butto
Boka S EE g ®Rrdntct

‘F1> for help; ; <Bpacer se
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[11] Partition disks

How to use this free space:

5 new partition
Automatically partition the free space
Show CylindersHead<Sector information

<Go Back>

<F1> for hel

[11] Partition disks |
The maximum size for this partition is 8.6 GB.

Hint: "max" can be used as a shortcut to specify the maximum size, or
enter a percentage (e.g. "20%') to use that percentage of the maximum

size.

New partition size:

<Go Back> <Cont inue>

huttons

O' @ﬁ &8 8@ 3] right ol
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£ VOIP [Running] - Oracle YM VirtualBox - O X

[11] Partition disks

Type for the new partition:

Logical

<Go Back:

P ERECI R

£ VOIP [Running] - Oracle VM VirtualBox - O s

[11] Partition disks |

Please choose whether you want the new partition to be created at the
beginning or at the end of the available space.

Location for the new partiticon:

Beginning

<Go Back:

hutt

BEEES |E W II®® oty
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[11] Partition disks

You are editing partition #1 of SCSI1 (0,0,0) i{sda). Mo existing file
system was detected in this partition.

Partition settings: /
Use as: swap area
Bootabhle flag: off
Copy data from another partition
pDelete the partition
Done setting up the partition

<Go Back:

[11] Partition disks |

This is an overwiew of your currently configured partitions and mount
points. Select a partition to modify its settings (file system, mount
point, etc.), a free space to create partitions, or a device to
initialize its partition table.

Guided partitioning

Configure software RAID

Configure the Logical Yolume Manager
Configure encrupted wolumes
Configure iSCSI volumes

SCSI1 (0,0,0) (sda) - B.6 GB ATA VBOX HARDDISK
#1 i 2.0 GH f WA

Undo changes to partitions
Finish partitioning and write changes to disk

<G00 Back:

<F1> for help;
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[V1] Partition disks

How to use this free space:

Create a new partition
Automatically partition the free space
Show CylindersHeadsSector information

<Go Back>

[11] Partition disks |

The maximum size for this partition is 6.6 GB.

Hint: "max' can be used as a shortcut to specify the maximum size, or
enter a percentage (e.g. "20%") to use that percentage of the maximum
size.

Mew partition size:

5.6 GH

<Go Back: <Cont inues

OV
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[V1] Partition disks

Type for the new partition:

PPimaPE

<GO0 Back>

utt

T EERELE

[ & (&) right Ctrl

[11] Partition disks |

You are editing partition #5 of SCSI1 (0,0,00
system was detected in this partition.

{sda). No existing file

—

FPartition settings:

Use as:

Mount point:
Mount options:
Label:

Reserved blocks:

Extd journaling file system

£ -
defaults
none

5%

i

standard
off

Typical usage:
Bootabhle flag:

Copy data from another partition
Delete the partition
Done setting up the partition

<G0 Back:

> for helps: Ent ctivates buttons

Bonds  Blg@®ustc

0 MONVES
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[11] Partition disks

This is an overwiew of your currently configured partitions and mount
points. Select a partition to modify its settings (file system, mount
point, etc.), a free space to create partitions, or a device to
initialize its partition table.

Guided partitioning

Configure software RAID

Configure the Logical volume Manager
Configure encrupted volumes
Configure iSCSI wvolumes

SC5I1 (0,0,0) (sda) - 8.6 GB ATA WBOX HARDDISK
#1 primary 2.0 GB f swap slap
#5 logical 6.6 GB f extd £

Undo changes to partitions
Finish partitioning and write cha

<Go Back>

[!1!] Partition disks

If you continue, the changes listed below will be written to the
disks. Otherwise, you will be able to make further changes manually.

The partition tables of the following devices are changed:
SCSI1 (0,0,0) (=da)

The following partitions are going to be formatted:
partition #1 of SCSI1 (0,0,0) (sda) as swap
partition #5 of SCSI1 (0,0,0) (sda) as extd

Write the changes to disks?

hutto

Gfop: @ =i 8@ @] right cul
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E] VOIP [Running] - Oracle VM VirtualBox — O =

| Installing the system...

Copying data to disk...

B @k £ BR8] @ & rihtcrl

B2 vOIP [Running] - Oracle VM VirtualBox — O x

| Installing GRUE boot loader |

Running "update-grub'...

Bk o | ER G]@ 3 rigtcn
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[!1 Finish the installation |

System clocks are generally set to Coordinated Universal Time (UTC).

The operating system uses your time zone to conwvert system time into

local time. This is recommended unless you also use another operating
system that expects the clock to be set to local time.

I=s the system clock set to UTC?

<Go Back:>

Briker 2.1.1 "Merapi” ippbx ttuyl

ippbx login: support
Passuword:

_Gnlinakan login user = support dan pass=Briker

Briker 2.1.1 "Merapi" ippbx ttyl

ippbx login: support
Password :
support@ippbx:~S su
Passuword: _
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root@ippbx: 4 ifconfig
= Link encap:Ethernet HWaddr 08:00:27:44:8d4:20
inet addr:192.168.2.2 Bcast:192.168.2.255 Mask:255.255.255.0
inetb addr: feB0::a00:27ff :fed44:8420-64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:5 errors:0 dropped:0 overruns:0 frame:0
TX packets:8 errors:0 dropped:® overruns:0 carrier:0
collisions:0 txgueuelen:1000
RX bytes:740 (740.0 B) TX bytes:648 (645.0 B)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inett addr: ::1-,128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 HMetric:1

RX packets:430 errors:0 dropped:Q overruns:0 frame:Q
TX packets:430 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1

BX bytes:36767 (36.7 KB) TX bytes:36767 (36.7 KB)

root@ipphx: 4 _

Default ip adalah static dengan address 192.168.2.2/24
Ubah menjadi ip dhcp agar satu jaringan dengan network di smkn 2 kediri

Caranya edit file /etc/network/interfaces menggunakan command vi (karena di briker
nano belum terpasang)
#vi /etc/network/interfaces

Edit menjadi seperti ini

it This file describes the network interfaces available on your system
t and how to activate them. For more information, see interfaces(5).

it The loopback network interface
uto lo
iface lo inet loopback

it The primary network interface
uto ethd
iface eth® inet dhcp
u addres=s 192.168.2.2
netmask £255.255.255.0
network 192.168.2.0
broadcast 192.168.2.255
gateway 192.168.2.1
# dns—= options are implemented by the resoluvconf package, if installed
dns-—nameservers 127.0.0.1
dns—-search ippbx.briker.lan
post—up iptables-restore < retcrsiptables.up.rules

"~etconetuwork-s interfaces" 19L, S567C
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Perintah yang harus dipahami Ketika menggunakan editor vi

i — Switch to Insert mode.

Esc — Switch to Command mode.

:w — Save and continue editing.

:wq or ZZ — Save and quit/exit vi.

:q! — Quit vi and do not save changes.

yy — Yank (copy) a line of text.

p — Paste a line of yanked text below the current line.

Kemudian restart network supaya berganti dengan ip dhcp

oot@ippbx:/# setcsinit.d/metworking restart

etworking stoprwaiting

etworking start/running

oot@ippbx:/# setcsinit.d/metworking restart

etworking stoprwaiting

fconf ignetworking start/running

oot@ippbx:-# ifconfig

adt] Link encap:Ethernet HuWaddr 08:00:27:44:8d:20
inet addr:172.16.15.252 Bcast:172.16.15.255 Mask:255.255.248.0
inetb addr: feB0::a00:27ff:fed44:8d420,64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
R¥ packets:352 errors:0 dropped:0 overruns:0 frame:0
TX packets:347? errors:0 dropped:0 overruns:@ carrier:0
collisions:0 txqueuelen:1000
RX bytes:53423 (53.4 KB) TX bytes:119740 (119.7 KB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inetb addr: ::1/1Z28 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

R¥ packet=:940 errors:0 dropped:0 overruns:0 frame:0
TX packets:940 errors:0 dropped:0 overruns:@ carrier:0
collisions:0 txqueuelen:1

RX bytes:84223 (84.2 KB) TX bytes:B4223 (84.2 KB)

oot@ipphx:/# _
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Silahkan coba buka di browser windows ip tersebut

¢« C A Notsecure | hitpsi//172.16.15.252 e * O»0O@ :
Jriker 2.1.1 "Merapi" u'ik '

# |IPPBX Login

Username
Password

[ Login |

Pada tampilan tersebut adalah cpanel dalam melakukan konfigurasi server voip
Agar remote ke server voip lebih mudah silahakn terlebih dahulu install openssh-server
Karena paket briker ssh-server error maka langkah berikut:
1. Delete applikasi openssh-server
#sudo apt-get remove openssh-server
#sudo apt-get purge openssh-server
2. Delete applikasi openssh-client
#sudo apt-get remove openssh-client
#sudo apt-get purge openssh-client
3. Update repository di server linux
#sudo apt-get update
4. Install Kembali openssh-server
#sudo apt-get openssh-server

Maka konfigurasi server voip Sudha bisa melalui ssh

Untuh tahap pertama instalasi sudah selesai sampai bagian ini, untuk koneksi dan ujicoba
voip akan dilanjutkan di stage 2
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