International Science and Volume 36 1) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
A gl 2 ) el | | _j/\

http://www.doi.org/10.62341/mhmr2702

Received 2025/06/01 (b Aralal) 43, 6l) AN a3
Accepted 2025/06/28 (B Aalal) 48 ) 51) 98 o5
Published 2025/06/30 (b Asalad) 48 gl) y&5 a1

daia aladiul dcliall 4080 4.0 VoIP eylail allss avaal

Asterisk

dald ) 3 ol i) daaf @l cagall) jala callpa ihaas dasa
Lad &paan cdpe liall Laall 448
Mohamed_sowalem@cit.edu.ly
uailall
Juat¥) cullid i 5y65 (VOIP) cuity) JsSsign e Cageall Ja i cinal
Cileddg alogill LGy LS Cun o Cilescosall Allad Jola aitis DA (e Lol
4 o adiey Jah @Y lal alUad Mg arenal 5 sl 138 8L Jgeall 2018
dagiaal Asterisk daia alaaiuly (VOIP) cupl) JsSsigpn pe Gigall Ja
A &l pae — duelial) Agml A< Jalal JlatV] alas ety Gaaatl jaiad)
Glalial Jidasy ASH daanl) Al dulyy cled Ll Lagie iy Gl 30
adayyg Asterisk ala (sSiy Jalall JuaiV) S asenal & ddagicd) ol
il Luhall cled . Softphone ciliudan alasiuly £€all (peadicud) 5gals
alatialy Aal Jals Gl (e de gana ehal PIa (e adaill elal (sl Al
sy s cielal L el pualilly el 3 lavigia (ulds Wireshark sl
0o Ji) Loaidie i) 15al LK) adiee cilin dam i oIS il ol
B o Ju lee (%5 (e i) Jsiall Uaill (pam a3all 1388 (26 e 10
il o el a8 Gy lillag cpiie by b Qllls Rk L Sie Cigea
Aiplat Ly alail) 5oliS ALl oda 5 ASAN 8 A5 COISE ) pdo L
Ol it b
sl il casall S cAsterisk (VOIP :dualisal) cilals)

1 Copyright © ISTJ A ginae auball (5 gin
Ayl g o slell 40 sal) dlaall


http://www.doi.org/10.62341/mhmr2702

International Scienceand ~ VOlume 36 ) Ly 0 2 pd ) &
_Technology Journal Part 2 aaall - m
Al g sl ) ALl IsSTA

http://www.doi.org/10.62341/mhmr2702

Design of a VolP Communication System for the
College of Industrial Technology Using the Asterisk

Mohamed M. Sowalem, Hajer A. Alaswed, Malak A. Alsharef,
Rayan A. Qulaisa
The College of Industrial Technology — Misrata, Libya
Mohamed_sowalem@cit.edu.ly

Abstract

Voice over Internet Protocol (VolP) technology has revolutionized
modern communication methods by offering cost-effective, scalable
solutions for institutions, along with additional services such as
auto-attendant and voicemail. This study presents the design and
implementation of an internal communication system based on
VolP technology using the open-source Asterisk platform, aimed at
upgrading and enhancing the internal telephony system at the
College of Industrial Technology — Misrata. The research followed
an applied methodology that included an assessment of the college’s
infrastructure, analysis of office communication needs, design of the
internal network, configuration of the Asterisk server, and its
integration with user endpoints via Softphone applications. Field
tests were conducted to evaluate system performance by initiating a
series of internal calls, using Wireshark to measure average packet
loss and latency. Test results showed that the system performed
well, with most calls recording low latency (under 10 ms) and
acceptable packet loss (under 5%), indicating stable voice quality.
Only two calls experienced high latency and two showed higher-
than-normal packet loss, suggesting temporary network issues.
These results confirm the system’s efficiency and its applicability
across various institutional settings.

Keywords: VolP, Asterisk, Packet Loss, Latency.
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[10001] exten => 10001, 1,Answer()
type=friend exten => 10001, 2,Dial (SIP/10001, 60)
context=internal exten => 10001, 3, Playback (vm-nobodyavail)
host=dynamic exten => 10001, 4,VoiceMail (10001@main)
secret=10001 exten => 10001, 5, Hangup ()

callerid="4L <! 1ypas uiss " <10001>

mailbox=10001@default exten => 10002,1,Answer ()

exten => 10002,2,Dial (SIP/10002, 60)

allow=ulaw exten => 10002, 3, Playback (vm-nobodyavail)

allow=alaw exten => 10002, 4,VoiceMail (10002@main)

allow=h264 exten => 10002, 5,Hangup ()

allow=vp8

videosupport=yes exten => 10003,1,Answer ()

exten => 10003,2,Dial (SIF/10003,60)

[10002] exten => 10003, 3, Playback (vim-nobodyavail)

type=friend exten => 10003, 4,VoiceMail (10003@main)

context=internal exten => 10003, 5,Hangup()

host=dynamic
secret=10002
callerid="xa u5s e " <10002>

exten => 10004, 1,Answer ()
exten => 10004,2,Dial (SIP/10004,60)
exten => 10004, 3, Playback (vm-nobodyavail)

mailbox=10002@default exten => 10004, 4,VoiceMail (10004@main)
allow=ulaw exten => 10004, 5,Hangup()

allow=alaw

allow=h264

allow=vp8

videosupport=yes

[default]

10001 => 10001,User 10001,userl0001@example.com
10002 => 10002,User 10002,userl0002@example.com
10003 => 10003,User 10003,userl0003@example.com
10004 => 10004,User 10004,userl0004@example.com
10005 => 10005,User 10005,userl0005@example.com
10006 => 10006,User 10006,userl000€é@example.com

(Voice Mail File «Extension File SIP File) cpsSall clis (0 A 4 IS

.9

alail) sl 1.9

L) dalil apacad Jalye aal (o (Test Run) aUaill jlad) ddee e
obaal o5 1A ¢ Aledll Jdadnll allaill djals Ao S5ip Jidil) Ladly a5 Cus
JS CalSa (mns (VL) hals elldg diline Joe Cilagyliss L) olas
5 KA Gajey Adide Sl e CilSe (mny G SV shaly las e e
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Ons sz lal oabphall diss Aol (8 ey Cua (SIP JoS639 5 aladialy (e
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57 sip peers [Monitored: © online, © offline Unmonitored: 2 online, 55 offline]
Registered SIP '10001' at 192.168.3.174:5060
Registered SIP '10006' at 192.168.3.174:56207
Unregistered SIP '10006'
Registered SIP '10006' at 192.168.3.174:56207
Using SIP VIDEO CoS mark 6
Using SIP RTP CoS mark 5
Executing [10001@internal:1] * ", "") in new stac
3

Executing [10001@internal:2] Y ne Y 5 S |
n new stack
Using SIP VIDEO CoS mark 6
Using SIP RTP CoS mark §
Called SIP/10001
SIP/10001-00000001 is ringing

Aldaill arlal Loaill yalgY) dgals 5 S

by ajadl a8 Luldy cilallSall 3045 d.8)e 2.9
a3l ¢ sall (he glosl 8aal VOIP i i) Jo5ig 0 e Caguall Jis Ay (i pas
(Jitter) alill L, (Latency) el yalily (Packet Loss) asall si
aile iy 43Sy NV Lat¥) sl ol Bylan auidi & Laalel) Chdizall (g 2a3 g
dah Gl Ldie aim Pla Ge @lldy @hdgall sdgd (bl dolee cha) & .[12]
Gl Jas gl el ojlae b cWireshark slal alasiul 406 (i s 4504
daiagadl VOIP Calls 53U (Bla (ag A<l 8 bl A8 Jlat] dordiend])
@] e @30 7 JKAN Hekay onleall G QLK) e (i 6 JSAN G
Juai¥) o Wireshark alasials LSall Julas jgll (SIP oS53 30 & LKA
& (NVITE by €l iy WSIP JsSs395 e dadlw & oileall o
O ilgd) s Aallad) ad A o e Js Jilay AT Gl Gilasad
okl ALy ACK Jluy) aig Al Jgi astl 2000K dly ciliag cclld
e selat L2l 3 Lgasis (Jla¥) eledy BYE allas) bl Al gl ans
i g ISl (6 seda g0 eAiledl) i Dol e mla 3 JlatV) o Judeal

RUC W g

A Wireshark - VoIP Calls - enp0s3 EEOX:

Start Time * Stop Time Initial Speaker From To

46.709856 144.067334 192.168.3.16 “Upstairs Office” <sip:20002@192.168.3.16> <sip:20004@192.168.3.158:62217;rinstance=219d769c6a6 18e69;transport=Ul
244.454907 363795941 192.168.3.16  “Upstairs Office” <sip:20002@192.168.3.16> <sip:20001@192.168.3.158:5060;0b>

438.485877 600.775388 192.168.3.158 < 0004@192.168.3.119;transport=UDP> « 02@®192.168.3.119>

439.165036 584.700557 192,168.3.16 ° airs Office” <sip:20004@192.168.3,16> <sip:20002@192.168.3.157:58654;rinstance=699a3917cbbsbbaz;transport=u
853.431547 893342580 192.168.3.158 «<s 3.119 0002@®192.168.3.119

854.149814 0692.192638 192.168.3.16 " 20002@192.168.3.157:58654;rinstance=699a3917cbbSbbaz;transport=u
1074765057 1253.736147 192.168.3.16 " 10001@®192.168.3.158:5061;transport=udp>

1287.721934 1314112980 192.168.3.158 <sip:10001@192.168.3.119> Sip:10005@192.168.3.119

1296.749518 1312.572750 192.168.3.16 "Upstairs Office” <sip:10001@192.168.3.16> <sip:10005@192.168.3.157:58654;rinstance=09795¢1¢c4057229;transport=ut

001®192.168.3.16>
irs Office” <sip:10005@®192.168.3.16> <

Limit to display filter Time of Day

@Help | Copy - | @close

Wireshark ssl; VoIP calls 53 .6 (<&
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192.168.3.16

Time 192.1 6!3.3.1 s8 Comment

79148004933 || sggp UNVITESDP @711U0711Atelephonee. i oo SIP INVITE From: “Upstairs Office™ <sip:20004@19.

79.177968888 5060 100 Trying. 5080 SIP Status 100 Trying

79.180514730 5060 {180 Ringiog: 5060 SIP Status 180 Ringing

88.143976390 5060 1200 OKSOP (711U telephonerevent) | ¢0q SIP Status 200 OK

88.638331730 5060 }e-200 OK SDP (9711U telephone-event) | gocq SIP Status 200 OK

89.637401742 5060 jo-200 OK SOP (711U telephone-event) | ¢54 SIP Status 200 OK

91.638149468 5060 200 OK SOP (9711U telephone-event) | 50, SIP Status 200 OK

95.640229987 5060 a-200 OK SOP (9711U telephone-event) | 5oc, SIP Status 260 OK

99.639850617 5060 1200 OKSOP (9711U telephone-event) | oo SIP Status 200 OK
103.640297743 5060 =200 OK SOP (g711U telephone-event) | ¢4 SIP Status 200 OK
103.640300336 5060 ACK 5060 SIP Request INVITE ACK 200 CSeq:102
103.640382752 5060 ACK. 5060 SIP ACK From: *Upstairs Office” <sip:20004@192...
187.363544156 5060 BYE s060 SIP Request BYE CSeq:103
187.383037945 | 5060 200 0K 5060 SIP Status 200 OK

SIP JsSsign 8 AlSall e 3835 .7 U5
sl bgie 50 38 3 Lhgale Uiglan 5 Jsaalls Agadl milsill gl
il Lgiaedle (62 ag A< &l olal sag s o B aly 3 S50 jie s Las

ol ey L)

Adla Jst jadl oladdy il clawgia .5 Jgan

(%) asad) o)akh dau gia (ms) kil Jauugia dalga)) a8
5.1 2.58 ERIA
3.18 0 2 AdKe
2.93 5.84 3 Ads
2.44 5.84 4 s
4.97 1.17 5 s
3.84 20.94 6 il
2.27 12.79 7 e
3.99 0.81 8 Al
25.63 0 9 A<
8.02 2.18 10 2l

o Lartie Baals i LKA o tana s el il syl .
e VOIP ciliudss 3135 Vs e 3 ed La 505 ((10MS e J8) Jais
fapaal) dag

(117 ms =) asare 4nd il ) il 9:8:5:2 il (1

e Glasl 8 (150 mS) 40 ragall ) Biglas Jadd (liall<a (2
Ciga alanyl ) e 38 Lae (12.79 M) G el Jassgia 17 AISA 3
Al

13 Copyright © ISTJ A ginae auball (5 gin
Ayl g o slell 40 sal) dlaall


http://www.doi.org/10.62341/mhmr2702

International Scienceand ~ VOlUMe 36 23l Ry p sl 030 g > <
_Technology Journal Part 2 aaall p————eie—
A4 3 il ) Al ISTA7T

http://www.doi.org/10.62341/mhmr2702

O il SIS abies of ) ajald) 28 il s sajad) a8 : Ll .
(5% =) cor¥) JoS5isn pe Gigeall Ji dasdd Joall Glail

(%49 ) %2) divie 58 Cas Clas 87654 il (1

5 At A5 (%25.63) aiye 2 Jassie 53La Al Jid 9 LK) 2
duail) & e dls o Jo e Al (8 el iy cigaall B350 o Ul
a5l el 3 Al e

(%8.02) Ussaal) (o el 38 duss jels S 10 I (3

clabisay) .11
sl oda b Jasll DA (50

g b asliS Asterisk daiey VOIP Lt e w3l &l il il o
bl SIS AN ae A< Jas Alladg Bjfiss sl Jleail Ay

AL A ge oy mid) )l Jlail) s slaiel duscdell (Ko @
Lpall Glaadl) e aaall aex Y 5al) S Bl (Gl deddicd) L)
el Uil el (Ko WS gl die dadipe CallSiy Cilelal calla
gty Capant] s Agiliie )l Raaila iliacsfa 3 Gaaaill SUlE Wl a3
LY LD Aol

IS iy bl Cilida LIS 35 Yo e elal llaa¥l cupglil

LIS s3sa a8 (Wireshark i) 45al) Julas cilgal slasial aalee @
Al Y 38 aut (e Ke lae caiall diy Al Caee CadSs

35 Lo gas ((10MS (e i) Juies ) Liagiie aalh cili LK) alaes o
VOIP il 3 13s Yske

A 8 L) oY) 8 dgalal) gl (aas dgag G aiy ) o o
S diagil (8 eldaal o oty ddigige (o daila oL Lill oL (9
cSladadl dlae)

BaleY Aalall (9o (el augill Ao alio Aardtcadl pdy il A1l 203 @
i) A<

Lagibe Ldaly c Uil Jola 3l 4 i€ mdgaill 13 a mlat (u Sy @
gl dovsa sl Laalat i (& Hadl
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Ggall Q& A o 2 ey Ay VL) plhil P b d8)6l) sha Cund
Aabial A< Al Pl i gy ¢ ) oo aladiwl Y] JoSdign e
sre LA (e pldaill [Lad) a5 3K Jals glay) Joalsill 56U o anig
Lgiliag pyall adly 5alall Cuam e Vst 310 bl oy glily cclagnylivas
by dedd allall 3ok aowgiy d)lall agi Azage dliee ar
oAl JlaiY) cl€ady adayy Lol dabise 4l

Sluagih (13

fas Ll ) 138 (e 13)550)

sy V) IS cdasiia il Jadal pUal) panss @

Al b opsSall oladl ol aalill e lgabad dulay 53LAN adll ae Jalaill @
AL

E-model (5)lias z3gai aladinly cigeall 839 andill ddfyd cla] @

AlEaa) ) .14

st Wl canll 138y 1315ke)

el aldaill dayg aldaill ae g goad Aalin el lahal) 4 agi Sa
ghal il ) Ayl ((PSTN) daladl Calgll cl€adS 4yl @l
E-model bl z35aill yie QOE dijaill sasal Jald anits slyaly
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