S18UNTIVY

Y] v d { a (Y] (%
ﬂ1iwmu1§$ﬂﬂiﬂ§ﬂw1’l!m$ﬂ]55’9@'155]12]114%11137]81'@8i'ﬂfﬂ{]

i sysaidemalulad VoIP Wiy SIP Protocol

The Development of Telephone and Communication System within
Phetchabun Rajabhat University

using VoIP Technology via SIP Protocol.

(Y] d a d
FUINY  INANWIH
i InguIMstazmalulagasaung

a [ U d
HH1INEIAYNYHINBIUINU

o A

Uszatluiszana 2563



PCRU_2563 1014

Aa v U d
INYNHIIVYRVVaNY I

Y] Y d ! a Y] Y]
ﬂ1‘§WWH1§$UUi‘V]‘§ﬂW‘m!ﬂ$ﬂ1§§’®ﬁ1ﬁﬂ1ﬂiuﬂﬁ13ﬂﬂ1ﬁﬂ§1‘1551{]

dy = ]
N sysseemalulad VoIP Wiy SIP Protocol

The Development of Telephone and Communication System within
Phetchabun Rajabhat University

using VoIP Technology via SIP Protocol.

[ d a d o v A a
HIITUHUIANY NANNIY %ﬂ‘Hﬂ'J‘VIfJ‘Uiﬂ1§!!ﬁ$mﬂiuiﬁ§ﬁ1‘§ﬁumﬂ

NHYATIYUIE ALY
14 a (Y [ J
awilszanamgla i Inendes 1Ay sysos

szatlsvdszana w.a. 2563



(n)

¥olpsamidon mMInaszuu Insdwitazmsdeasnmeluyriineds
[ s Y = ]
IFAYNYIYIA8 1A 11 1ad VoIP w1 SIP Protocol

4 o ¢ A P
%i’)ﬂ? ] HIWPYHTUINU [RAVUNIY

v A =

WU #1inIneuimsuazmna lu lagasaum

a [ Y J S Av
HUINYIAYTIFNHNBIY TN ﬂ!ﬁﬁ‘in‘i]ﬂ 2563

UNAAED

[

a L ) o [ J 4 a [ [
N1UHA ﬂﬁu’llﬁu@ﬂ’liwwu'ﬁgﬂ1JI‘V]fl'ﬁ‘W‘ﬂLlﬁgﬂ'liﬁi’]ﬁ'liﬂ'lﬁlcluhﬁ1’)‘1/]8]']@‘165']“]55‘!3‘]

Y ' o I Y 4
MFTYTAR28 1A 11U 188 VoIP WU SIP Protocol Taeiidagilszesd 3 dsznislaun 1) ive

@ [ Y a J Y Y A ] a @ v
W@Ju'ﬁglllliﬂ\iﬁllﬂ’lﬁslfﬂUiﬂ’lﬁ'E]’liniﬂLlﬁglfl]TVfu’lﬁﬂ1811&141!')8\311&51’]811&%“”13%81'@fJi’l“]fﬂa

Jd o v A A J v ¢ A ~ o J @ o w 4
PNYIYIWU ﬁ’lﬁﬁﬂﬁﬂﬁ@ﬁ@ﬁ’lﬁﬁgW'J’NII‘VI?WW1/]l,ﬂa@u1/]LlﬁgiﬂiﬁWﬂUuTﬁgﬁ'luﬂ{l'luVl@ I@EJ

A Y A Y A o o [ Jq 9 a ' v
VliJlIﬂﬂ“]ﬁHEJ 2) LW@WGMHWi&"]J‘LI“I/]“H’JEJEHH’JEJ?]’JHJ’dgﬂ’Jﬂ’dWﬂi‘]Jﬂsl“lf\ﬂuIT]iﬁﬂ@E]ﬂ‘]J

1 a Y] [P= YR ] @ I'd A -
wirsnumeluveswmIneras lae lulia1991e iiuInsAnsiiAdaoun Smartphone Hag 3)
A A = P} A o o ' o o A A
Wiolsuuanuwanelanmslesauszuunisaeais Insannszrva InsannndounLay

Y] 4 [ o a 1%
Tnsannuu Tazmaumeluuineas

Ia v K A a

@ @ Jd a @ . a gJJ
Aavevaluuafnalunswauiszuu InsdAnnneluuriIneras Na1wisoaaaIuy

U

o A 4

1509 INTANN LD DUDID11TT BN TINUOIUNIANGISY AL INIT0 INTAAADITLHA

@ d

wiodInsannuulaziiauldmiinsdnmaaounld uazaiuiso Insaaasszn g

[ v
A S

[} 4 4 [ J (&) o a [} 1 1 1
Tnsawsiaaoun ldvunsos InsannuuIdziaunesluumiinedas'ld Tag lidealdae
= A @ s A A Y 9 a s @ Y
eI od Insanninaoundsiansalsnusumesiiala

v J a o dy 9 [ o A a [
NAANTUDINUIVETUTENBUAIY 5TV INTANNUALIMTTOAITNE IUNNIINGN DT 1Y

[ <Y = 1 a =< 9 [
AYNFIYTIAIY 1nA T Ta8 VoIP WU SIP Protocol Hazwalszimiuanuiawe lamsleanuey
Tusgauun (wamsdszlumae (X =422, SD = 0.65) FlianudoandeanuioduyagIv

Ao A 9
1/]1\1\111!'3%81/]')']\1“13



(v)

PnAnssnlsema

a o Y o J y a Y o C4
uIaTemswauszuy InsawinazmsdeaisateluuIne1des 1A asy ol
@20 aTulad VoIP WU SIP Protocol TA5UMSAWDAYUNUYANYUNITITOVIN

a [ o S R o g ' Yy 4 9 A 4
WU1INGIAYITFNYINFTY TN G]Nﬁ’]li%lja’J\illﬂllﬂﬂ'lﬂﬂ’nuﬂulﬂﬁﬁlgﬁ%Tﬂ@‘ﬂi‘ﬂ’]ﬁ 919178
A A

Y Y = Y a =<
RIHUIN mﬁaﬁaznm‘lumsmﬁ@umﬂmmizuu LLﬁZGIEJ‘ULLUUﬂSZLMHﬂ%WNWQW@%

ICARY

[ ]

Ndevounszguanuemasmmihnyaaing uuinsreuianes dnin

Mmevsmauazma luladasaumsa  TumsiaunTdsunsusrusiudeyanuusziiuaim

< J o ~ o [ A Y o Y
WQWﬂGl%’r)fJu"lau llagﬁ]ﬂﬁ']”lﬂWIﬂmJuﬁ']ﬂﬁﬂ SIP Server LW@ﬂlﬁﬁgﬂ‘Uﬁ']llﬁlﬁﬂvn\ﬂu]’lﬂ'ﬂfnﬂ

t4 v Aawv o a [ o 1 1
AuYsal TWVBVDUAUNTZAY 01T UITBUALWAIL VAN OB MBIy Toiod1agan 1d

Tdnualszinniseantiu mwdyaniunuaai PCRU 2563 1014

(Y] J a J
SHINY IRANNIY

2 AUYIYU 2563



Project Research : The Development of Telephone and Communication System within

Phetchabun Rajabhat University using VoIP Technology via SIP Protocol.

The Researcher : Mr. Thanawat chalermpong
University : Phetchabun Rajabhat University.
Year : 2020

Abstract

Currently, Telephone communication within Phetchabun Rajabhat University
Between personnel And between departments within Phetchabun Rajabhat University
Able to be used through 2 types of telephone systems which are Analog telephone
systems and Digital Telephone systems. There are limitations to both systems, which
can be used to communicate only desk phones installed on the desk only. If wanting to
contact the teacher or staff Non-stationary desk Must call through mobile phones That
has cost or must communicate via social media such as Facebook or Line, which end
users must have a subscription or Must be online only.

The researcher therefore has the idea of developing a telephone system within
the university. That can be installed on the mobile phone of the professor University
staff and can call between phones on the desk to find a mobile phone And can call
between mobile phones to the phone on the university desk Free of charge only the

mobile phone must be able to use the internet.
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- au52 U515 10ama Intel® Core™ i5 3.20 GHz

- HUIBANIIG1599 RAM DDR3 U119 4 GB

- HUIBANNIINAN Hard disk Y119 500 GB

- FeaniuFeudedumedifia LAN Card y119 1 Gbps
U 2 M3a

Y 9
1.1.2 mM35aaA1151n5Y Elastix 2.5 Uui%ﬂﬂﬂgﬂ@ﬂTiLﬁmxﬁ%uﬁﬂuﬂWS

) Y
1) launu D T5unsu Elastix 2.5 19111 lun3e9noununes 9101y
A < Y Vv Y 1o Y o
Boot 11394 1Agn1315aBIOS 1% Boot 910 CD/DVD tad9zilsinguinaneasgl) uaaiinisnae

i1 9
1J1s Enter tod1giunouae i

FREEDOM TO COMMUNICATE

— To install or upgrade in graphical mode, press the <ENTER> key.
— To install or upgrade in text mode, type: linux text <ENTER>:.
— U=se the function keys listed below for more information.

[F1-Mainl [F2-Options] [F3-Generall [F4-Rernell [F5-Rescuel
boot @ _

v v v 4
3UN 4.2 Mm3GuTuneuAAAT 1YsunsY Elastix
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2) [a9NNY

elcome to Elastix

<Tab>-/<Alt-Tabh>

A ad
3) laonAYY

{Tab>~,<Alt-Tab>

1 English ﬁlﬁg il

Choose a Language

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

Catalan ]
Chinese(Simplified) |
Chineze(Traditional) ]
Croatian

Czech

Danish

Dutch

i

between elements i <(3pace> selects i <{F1Z> next screen

9
QU

v 9
3N 4.3 TupeumIfAnas Madenn 1w

4 [
850 US A1)

Keyboard Type
What type of keyboard do you hawve?

sg-latinl
sk-querty
= lovene

sw-latinl

between elements | <3Space> selects | <F12> next screen

Qe

a a ¥ A ae o
ETJTI 4.4 YUNDUNITAALN NITLADNAYUDTA
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Qg}/y 9 J Aa d A [
4)Iﬂﬁuﬂﬁu@ﬂ@ﬁuﬂﬁﬂWﬁﬁUm@yﬁiuaWﬁﬂﬂﬁﬂLa@ﬂ‘YeSﬂQEﬂ

Warning

The partition table on device =sda
(UMuware, UMware Virtuwual S 15359
MB) was unreadable.

To create new partitions it must
be initialized, causing the loss
of ALL DATA on this drive.

This operation will override any
previous installation choices
about which drives to ignore.

Would you like to initialize this
drive, erasing ALL DATA?T

<Tab»>,<{Alt-Tab> between elements i <3pace> selects i <F12> next screen

9
%

[ P
a o Ia
Eﬂﬁ &5%u@@1ﬁﬂi@ﬂ@ﬁfﬂﬁaﬂ%hyaaWﬂiﬂﬁ

& a $qv D) Z S a A o ) A
5) ﬁﬂiﬂﬁllﬂihﬁ@@fﬂﬁaﬂﬂlﬂyjﬁﬂﬂaWﬁ@ﬂﬁ'ﬂ HaggugunIIauvaya tasn Remove

all partitions on selected drives and create default layout A4 3 il

Partitioning Type |

Installation requires partitioning of your hard drive. The
default layout is reasonable for most users. You can either
choose to use this or create your own.

Remove all partitions on selected drives and create default layout.
Remove linux partitions on selected drives and create default layout.
Use free space on selected drives and create default layout.

Create custom layout.

Which drive(s) do you want to use for this installation?
[=] sda 15359 MB (UMware, UMware Uirtual 3) [
]

v
%

a a & a daw D) e S A
ETJTI 4.6 VUNBDUNITANN ﬂ’liﬁﬂﬁ\iclﬁacﬂell@ll"a‘ﬂqa15@ﬂﬁﬂ
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6) ﬂﬁﬂTﬁuﬂﬂWﬂfJuWﬂW’E]i@]LL@U?I"I“I’TT]JﬁfJﬁﬁigﬁ’JNi%‘U‘U etho 1182 ethl lag
o I ' 4 o [ I ]
ﬂ?‘l’il!ﬂﬁl“rgij ethO Lﬂu%mmqﬂm%mxuu‘lﬂmiz‘uﬂmﬁww Cisco VoIP 11ae ethl (Huyeq

numayenszuylid Insdwiiiode dagi

elcome to Elastix

Conf igure Network Interface

Would you like to configure the ethB
network interface in your system?

Y
c%

v 9 9
a o a o 4
Eﬂﬁ 4.7 VUADUNTAANT NTAAAINDIALLAU

A ~ o Y . 2 A A
7) M31a®n Enable hlE]‘WLL‘]J‘]J 1Pv4 uazmwuﬂslw Activate NNATILNBNNIT Boot

A ) o Y A ' [
IATON ﬁWW‘iUi%\ﬂHﬁ@ﬁTﬁigﬂ’JNig’]J’]J @Ngﬂ

Network Configuration for ethB

Intel Corporation 82545EM Gigabit Ethernet Controller (Copper)
BB:8C:29:47:DE: 37

[#]1 Aictivate on boot
[#] Enable IPw4 support

[ 1 Enable IPu6 support

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

d‘ A = ) o 4 A '
ETJ‘VI 4.8 ﬂWiLaﬂﬂvlf]WLL‘U‘U IPv4 dnsulFnuaea1ssenIessuy
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8) MINUUAAABUNN IP Address, Subnet Mask 8115 VIFOUADIZHINITEUY Tng
= 9 o 1 AAq Y ) v A 1 2’,
@on1¥a11uY Manual taziviuaaauryie ledinlsaudmsuaeasse19sLu 114 2

FOINN 7331

elcome to Elastix

| IPv4 Configuration for eth@ |

Intel Corporation 82545EM Gigabit Ethernet Controller (Copper)
BB:BC:29:47:DE:37

(%) Dynamic IP configuration (DHCP)
( ) Manual address configuration
IP Address Prefix (Netmask)
ra

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

d‘ A = o 1% 9 A 1
qﬁl‘l.h’l 4.9 ﬂ'lila@ﬂ”1@WL!,‘]J‘]J Manual §1%501FUFE1ITEHIN9TZUY

9) M31A0n Time Zone 110N Asia/Bankok #1331

Time Zone Selection
What time zone are you located in?
[«] System clock uses UTC
fisiasBahrain
fisiasBaku
fizia-sBangkok

fiziarsBeirut
AsiasBishkek

{Tab>,<Alt-Tab> between elements i <Space> selects i <F1Z2>» mext screen

~ A .
31U 4.10 M31800 Time Zone
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[

v ]
10) M3A3 Root Password (3R AR IUdMIUAaaszuUgga) etloenumading

Tag'lailasuoynna asgl

| Root Password |

Pick a root password. You must type it
twice to ensure you know what it is and
didn’t make a mistake in typing. Remember
that the root password is a critical part
of system securityt

Password: I MMM
Fassword (confirm): it

' P
35U 4.11 M 363 Root Password

' Y
11) MIBEUNIZVIUMIAnAd I)sunsu aagy

| Dependency Check |
Checking dependencies in packages selected for installation...

274

{Tab*>»<{Alt-Tab> bhetween elements i <Spacer selects i <«F12> next screen

v 1 9
E‘Ijﬁ 4.12 MILTUNTEUIUNTAAAY
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12) A4 Root Password 484 MySQL (AT msidndeszuugiudoya aagll

The Elastix system uses the open-source database engine MySQL for
storage of important telephony information. In order to protect
your data, a master password must be set up for the database.

This screen will now ask for a password for the ‘root’ account of
MySQL.

Please enter your new MySQL root password:

l**********

9
(%

31# 4.13 713 Root Password Y89 MySQL

9
13) M3AITHAHIY admin (ANTM 51910952 VURIY User Admin ) fag1)

Several Elastix components have administrative interfaces that can
be used through the Web. A web login password must be set for
these components in order to prevent unauthorized access to these
administration interfaces.

This screen will now ask for a password for user 'admin’ that will
be used for: Elastix Web Login, FreePBX, UTiger, AZBilling and
FOP.

Please enter your new password for freePBX 'admin’:

[**********

i 9
31U 4.14 M3Aa3HarIY admin 191 Elastix
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A z £ a ¥ . Y 1%
14) l,iJﬂlﬂﬁ%ﬁuﬂﬁZU'JUﬂﬁﬁﬂﬁ\ﬂﬂillﬂﬁJ Elastix ﬁ]Z‘]JﬁWﬂ;]TTUWIN ﬂ\iqﬁjﬂ

entlS release 5.18 (Final)
Kernel 2.6.18-371.1.2.e15 on an xB6_64

elastix login: _

v v o 1
2. n15amgﬁzummzmmmﬂiﬂﬂmniu

i
[

J 4 o ] Ao ) [ = = 2

ﬂ?il%?gigﬂﬂlﬁ6ﬂ1ﬂ15ﬁ0ﬂ1 Parameter muﬂummﬂ%’ﬁm UINYaTIDYAAIU
1 ] < 4 '

2.1 ﬂﬁ'lﬁﬁﬁgigﬂﬂNWHL’J‘IJ‘IJiTJLG]i’E)i u,am%’mm%aaﬂumummmg Network

A o < & A [ [
Parameter “I/IﬂWi‘L!@Vl’?]}Uu Card Lan u,amfﬂﬁmumimg%ma Connected ﬂ\‘iqﬁ;ﬂ

Shutdown Hardware Detector Updates

8.8.8.8

.. 31.pcru.ac.th

to Host 172.16.250.1

Device

Ethernst 1

Ethernst 0 STATIC 172.16,250.232

31 4.16 Wi TsunsuaIuves Network Parameter m1a1uT1)5un51 Elastix
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Y o 1 A 1 [ Y o I'd
2.2 ﬂﬁﬁﬂﬂ?ﬂl&ﬂﬂ?ﬂﬁl‘]ﬂ@ﬂ@@l‘mﬂ\iigﬂﬂﬂwuﬂﬂﬁz“}JUllﬂLLﬂ 52UU INTANN

o 7 . v¥ 9 A . 2 o Aa
Analog PABX uaxiz‘uﬂmﬁwm Cisco VoIP "lﬂuu @lﬂﬂﬁﬂﬁﬁW']uQﬂf‘limuﬂﬂi YUIUNAA

9
%

4 g9 v 1y o & a2
Outbound Route LW’E’)GlﬁﬁHJ'Iiﬂﬁﬂﬁ\‘]‘llﬂuua?ﬂﬁ\‘]mﬂlﬂ‘llu

SIP Tunks Ulﬁgf a3

%l PBX Configuration

Extensions
Feature Codes
General Settings
Outbound Routes
Trunks
nbound Call Control

Inbound Routes

Zap Channel DIDs
Announcements
Blacklist

CallerID Lookup Sources
Day/Night Control
Follow Me

IVR

Queue Priorities

Queues

Ring Groups

Time Conditions

Time Groups

ntermnal Options & Configuration
Conferences

Languages

Misc Applications

Misc Destinations

Music on Hold

PIN Sets

Paging and Intercom
Parking Lot

System Recordings
VoiceMail Blasting

Callback
DISA
Option
Unembedded freePBX

9
asagmeluns 2 52y Taedoaiviua Parameter TuT1/51n5u Elastix Tuaiuveauy

grav 1 oaay 9 Iiaeaelad

Edit Route

& Delete Route outside-cisco

Route Setfings

e

Route Name:
Route CID:
Route Password:
Route Type:
Music On Hold?
Time Group:

Route Position

Additional Settings

N

outside-cisco

Emergency Intra-Company
default ¥

---Permanent Route--- ¥

---No Change--- ¥

PIN Set

Dial Patterns that will

his Route

/

(o | E3N
(1 )+
(2 +2
(3 )+3
(4 )+4
(5 1+5
(6 1+6
(7 0+7
(8 )+8
(prepend ) + prefix

| [ /|callerid
| [- I\callertd
| [ [ callerld
| [ [ callerid
|- [ callertd
| [ [ callerld
| [ [ callerld
| [ /\callerid
|- [ callertd
| [match pattern [ callerld

+ Add More Dial Pattern Fields

Dial patterns wizards: (pick one) v

Trunk Sequence for Matched Routes

i
18
18
i

18
&
1%

18

0 dsco v |B

<«

1 v

Add Trunk

Add Route
§ 9_outside

1 outside-ds

d' o 1 A 1 @ 1 o [
g‘d‘n 4.17 ﬂﬁﬂWﬂuﬂﬂWﬂﬁL%ﬂil@]ﬂulﬂﬂﬁi$ﬂﬂﬂ18u®ﬂ muqﬂﬂmuﬂm YUY
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2.3 MIMUUAAT Parameter 1UaIUYD9 SIP Tunks A m5UsmTNaoaeeon 11

[N4 ° A o ' Lﬂy A
seUU InsAnNNeuen laemriua®e Trunk Name Uasiyiuaa1 Peer Iﬂﬂcﬁlaﬁll‘ﬂll']ﬂulﬂWﬂ

a 1 @ [4 4 o 1
ﬁ’mmiﬂﬂm"lﬂmszuﬂmﬁww Cisco VoIP Lﬁ@“lﬁ’iz‘uu Cisco VoIP 13D uAaviuIg

210 SIP Server vl,@gll a3

= PBX Configuration

Extensions
Feature Codes
General Settings
Outbound
Trunks

Inbound Routes
Zap Channel DIDs
Announcements
Blacklizt

CallerID Lookup Sources
Day/Might Control
Follows Me

IVR

Queus Priorities
Queuss

Ring Groups

Time Conditions
Time Groups

Conferences
Languages

Misc Applications
Misc Destinations
Music an Hold

PIMN Sets

Paging and Intercom
Parking Lot

System Recordings
VoiceMail Blasting

Callback
DISA

Unembedded fresPEX

U

it SIP Trunk

& Delete Trunk disco

In use by 1 route

General Settings

Trunk Name: [v.-.-_u

Qutbound Caller ID:

CID Options: Allow Ay CID v

Maximum Channels: &

Disable Trunk: Discables

Monitor Trunk Failures: Eruable

Dialed Number Manipulation Rules

{prepend ) + jprefix smatch pattern &
+ Add More Dial Pattern Fields | | Clear all Fields
Dizl Rules Wizards: (pick one)

Outbound Dial Prefix:

Outgoing Settings

Trunk Name: cisen

PEER Details:
host=172.16.258.7
type=pesr

P
<«

P
Incoming Settings
USER Context:
USER. Details:

e

Registration

Register 5tring:

Subrmit Changes

5UN 4.18 MIANUAA Parameter 11871909 SIP Tunks

L'

Add Trunk

Channel g (zap)
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2.4 ﬂTiﬂTi’iUﬂﬂ"lﬁTﬂiﬂﬂlﬁ}IﬂiﬂWﬂﬂ"lﬂ‘Llﬂﬂ ﬁ"lll"l'iﬂjﬂ'il“i’l}"lll"lw"lu SIP Server N1U

141} Inboend Call Control ﬁﬁg 51

Extensions
Feature Codes =
Add Route
Outbound Routes Edit Route =
Trunks ® | S_outside
Delate Rout tside-ci
lnbumd ‘Call Gontrol =te Route outside-cisco § citlacnca
Inbound Routes
DAHDI Channel DIDs 2
Announcements P s
Blacklist /
CallerID Looku . % <
S P Route Name - outside-cisco
Call Flow Controf Route CID: Override Extension
Follow Me = = e
VR oute Password: -
Queue Priorities Route Type: ergency [ Intrs-Compsny
Hasues Music On Hoid? |default ¥
Ring Groups X 8 t Route--- ¥
Time Conditions e Crouge ool
Time Groups Route Position ——No Change-— Y]
Intenal Options &
onfiguration Additional Seffings
Conferences
Languages 5
Misc Applications PIN Set” -
Misc Destinations S v
Music on Hold Saliecorcng =
PIN Sets
Paging and Intercom Dial Patterns that will use this Route
Parking Lot
System Recordings
VoiceMail Blasting ( )+ I8 I -
Remote Access s =
Callback i
DISA i) J+ | L. /
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