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TOM TAT

Bai bao nay nghién ciru mét sé van dé vé céng nghé truyén thong str dung giao thirc mang
Internet (cong nghé VolP). Trén c& s& nhitng nghién ctru d6, dwa ra giai phap dé xay dwng mét hé
théng truyén théng rng dung céng nghé VolP tai Trwong Pai hoc Néng nghiép Ha Noi. Bai bao ciing
gi&i thiéu nhirng két qua bwéc dau cha viéc tng dung cong nghé VolP va kha ning xay dwng mét
mang truyén théng hop nhat tai Trwdng Pai hoc Néng nghiép Ha Noi.

Tt khoéa: Asterisk, PSTN, SIP, softphone, VolP, VolP phone, Wifi.

SUMMARY

This paper studies some problems on communication technology using Internet protocol (VolP
technology). Based on this study, a solution to build a communication system that applies VolP
technology in Hanoi University of Agriculture is proposed. The paper also presents some initial
results of the application of VolP technology and the potential to build an Unified Communication

Network in Hanoi University of Agriculture.

Key words: Asterisk, PSTN, SIP, softphone, VolP, VolP phone, Wifi.

1. DAT VAN DE

T nhiéu nam nay, trudng Dai hoc Nong
nghiép Ha Nb6i d& st dung téng dai PBX
(Private Branch eXchange: Tong dai nhdnh
analog) dé cung cap dich vu dién thoai ndi bd
cho cac don vi trong truéng. Tuy nhién, véi
su phét trién ctia nha trudng, yéu cau vé
thong tin thoai 1a rat 1én, ma s6 lugng dau s6
cta téng dai PBX khéng dap tng da. T nam
2007, viéc xin cap thém cac dau s6 noi bd cho
cac bd mén méi thanh 1ap da khong duge dap
tng. Viéc lién tuc md rong téng dai PBX va
phat trién mang dién thoai néi bo 1a kha tén
kém so v6i ngan sach ctia truong. Giai phap
tam thoi 1a cac don vi méi sé dugc 14p thém
cac s6 thué bao cia mang dién thoai coéng
cong (PSTN: Public System Telephone
Network) va viéc lién lac gitta cac don vi sé

phai théng qua PSTN dé goi truc tiép véi
nhau, hoic lai goi vao téng dai PBX cuaa
truong dé néi téi moét may noi bo,... nhiing
chi phi lién lac phat sinh 14 rat 16n, gy lang
phi cho ngin sach nha trudng, hodc ngan
sach ctia cac don vi (Bang 1).

Dé gidi quyét nhu ciu théng tin thoai
cua tat ca cac don vi trong truong, chung t6i
da nghién ciiu xay dung mot hé théng thong
tin thoai dua trén giao thic truyén théng
Internet (Voice over IP - VoIP) va tich hgp
v6i mang LAN (Local Area Network: mang
mdy tinh néi bo) caa Truong Dai hoc Nong
nghiép Ha Nbi. Uu diém cta hé théng nay la
khéng phai diu tu gi thém vé ha ting, ma
kha ning mé rong 1a rat 16n va dé dang. Heé
thong c6 thé dap tng tdt ca cac yéu cau vé
théng tin thoai, gii va nhan FAX cho moi
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don vi va ca nhén trong toan trudng thong
qua mang LAN sn c6 va ¢6 thé tich hgp véi
hé théng dién thoai noi bd analog cii cua
trudng, néu c6 yéu cau.

Bai bao nay trinh bay co s6 1y thuyét va
cac giai phap cong nghé dé xay dung mot hé
théng truyén théng thoai dua trén cong nghé
VoIP tai Truong Pai hoc Néng nghiép Ha
No6i. Bai bao ciing néu lén nhiing két qua
bude ddu cua viée ting dung céng nghé VoIP
tai Truong Dai hoc Nong nghiép Ha Noi va
trinh bay kha nang phat trién cta hé théng
thanh moét mang truyén théng hgp nhit da
dich vu.

2. PHUONG PHAP NGHIEN CUU

Phuong phap chuyén khao: Nghién ctiu
cac yéu cAu ctia mot hé thong VolIP, cac cong
nghé VoIP, cac chuong trinh diéu hanh heé
théng va cac chuong trinh ting dung, két noi
cac thiét bi dau - cudi.

Phuong phap phan tich, thiét k& hé
théng: Nghién cttu va phan tich hé thong
thoai dua trén céng nghé VoIP, cac ludng
théng tin, chat lugng Am thanh... va kha
néang tich hgp cong nghé VoIP vao mang
LAN cta truong.

Mb6 hinh hoa hé théng danh gia nhiing
tinh huéng thuéan loi va khé khin dé chinh
stia hé théng. Dua trén mo hinh, viia nghién
ctiu vita chinh stia, thu thap y kién cua
ngudi ding dé hoan thién san phidm trudc
khi dua vao trién khai tng dung

3. KET QUA NGHIEN CUU VA THAO
LUAN
2.1. Tinh hinh nghién cGu va Gng dung
cta cong nghé VoIP
Voice over IP (VoIP) 14 mé hinh truyén
thoai st dung giao thiic mang Internet hay
con goi 1a giao thic IP. VoIP ¢6 thé thuc hién
tat cd cac dich vu thong thuong nhu trén
mang dién thoai céng cong (PSTN) va nhiéu
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dich vu ning cao khac. Ngay nay, VoIP dang
tré thanh mot trong nhiing cong nghé vién
thong h&p din nhat hién nay, né6 mang lai
lgi ich cho c& c4c nha khai thac va ngudi st
dung béi su tiét kiém chi phi cho co s ha
tang va chi phi lién lac, nhat la lién lac
duong dai va lien lac quoc t€. (Ted
Wallingford, 2005).

0 Viét Nam, cac dich vu dién thoai c6
ting dung céng nghé VoIP mang tinh thuong
mai cting phat trién rdt manh, nhu cac dich
vu dién thoai duong dai 171 cia VNPT hay
178 cua Viettel, dién thoai quéc té gia ré
1719, cac dich vu dién thoai Internet dung
the...

Tinh bdo mat ciua cdc hé théng VolP
cling dude nang cao rat nhiéu nhd cac cong
cu chéng xdm nhap trong Asterisk (David
Endler, Mark Collier; 2006 va Ben Jackson,
Champ Clark; 2007). Né&u VoIP chi trién
khai trén mang LAN thi kha ning bi xAm
nhap 1a rat thap.

2.2. Cac mo6 hinh mang VolP

Méb hinh PC to PC

Trong mé hinh nay, méi may tinh can c6
mot microphone, mot speaker va dudc két
néi truc tiép véi mang LAN hoidc Internet.
Mbi may tinh dugc cung cap mot dia chi IP,
va hai may tinh c6 thé trao déi cac tin hiéu
thoai v6i nhau thong qua mang LAN hoéc
Internet. T4t ca cic thao tac nhu 14y mau tin
hiéu Am thanh, ma hoa va giai mi, nén va
gidi nén tin hiéu déu dudc may tinh thuc
hién. Trong mé hinh nay chi ¢6 nhiing may
tinh néi véi cing mdt mang méi c6 kha nang
trao d6i thong tin vé6i nhau (Ted Wallingford,
2005).

M6 hinh PC to Phone

M6 hinh PC to Phone 14 mét mo6 hinh
dudgc cai tién hon so véi mé hinh PC to PC.
Mo hinh nay cho phép ngudi st dung may
tinh ¢6 thé thuc hién cudc goi d6n mang dién
thoai cong cong thong thudng (PSTN) va
ngudgc lai (Ted Wallingford, 2005).
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Hinh 1. M6 hinh PC to PC

Hinh 2. M6 hinh PC to Phone

Gateway

Gateway

Hinh 3. M6 hinh Phone to Phone

M6 hinh Phone to Phone

DAy 12 m6 hinh mé réong cia md hinh
PC to Phone st dung Internet lam phuong
tién lién lac giia cac mang PSTN. Tat ca
cic mang PSTN déu ké&t noéi v6i mang
Internet thong qua cac gateway. Khi tién
hanh cudc goi mang PSTN sé ké&t noéi dén
gateway gin nhit, tai ddy, s6 dién thoai sé
duge chuyén déi sang dia chi IP dé c6 thé
dinh tuyén dén mang dich. DPéng thai

gateway ngudn c6 nhiém vu chuyén d8i tin
hiéu thoai tuong tu thanh dang s sau dé
ma hoa, nén, déng gbéi va glil qua mang
Internet. Mang dich ciing dugc két ndi véi
mot gateway va tai d6 dia chi IP dugc
chuyén d6i trd lai thanh dia chi PSTN va
tin hiéu dudc giai nén, giai ma chuyén déi
ngudc lai thanh tin hiéu analog gii vao
mang PSTN dén may dich (Ted
Wallingford, 2005).
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M6 hinh phone to phone cho phép goi
dién thoai dudng dai va qudéc té thong qua
Internet, v6i chi phi gdn nhu bang khéng.
Tuy nhién, hién nay 6 Viét nam chi c6 mot
s it cong ty dién thoai Nha nuée dude phép
khai thac dich vu nay. Céic mang VoIP cua
céc t6 chtic khac khong duge phép khai thac
mé hinh nay, vi sé gay that thu cuéc vién
théng ctia Nha nuéc. Trong dé tai nay, ching
toi chi nghién cttu m6 hinh nay, ma khong
trién khai ting dung.

2.3. Hé thong ASTERISK

Gidi thiéu Asterisk

Asterisk 12 1 phadn mém ma ngudn ma cé
tinh nang tuong duong nhu 1 téng dai PBX.
MBbi trudng trién khai Asterick 14 méi trudng
UNIX. V6i Asterisk, mot may chi hodc mot
may tinh PC chay hé diéu hanh Linux c6 thé
trd thanh téng dai cho mot hé théng dién
thoai 16n.

Kién tric Asterisk

Asterisk c6 thé dudc coi 1a mot phan
trung gian & gita dung dé két noi Ineternet
va dién thoai hay cac tng dung thoai. Cac
tng dung ciia Asterisk c6 thé két néi bat ci
dién thoai, duong diy dién thoai hay géi tin

thoai nao d&n mét dich vu hay giao dién khéac.
Asterisk c6 thé trién khai d& dang va tin cay
tl quy md nhd dén rat 1én va hd trg cac tng
dung day dac (David Gomillion, 2005).

Asterisk hé trg moi kha ning c6 thé cé
cla cong nghé telephony. Asterisk c6 thé hop
tac hoat dong v6i hau hét cac thiét bi thoai
tieu chudn, cac phan cing két néi véi
Asterisk déu c6 gia thanh khoéng cao.
Asterisk hd trg cong nghé dién thoai truyén
thong bao gom goi dién, hoi thao, voicemail,
trd 10i tu dong va nhiéu tng dung khac.
Asterisk server két néi véi moét mang LAN
ciing c¢6 thé két ndi véi mang PSTN thong
qua thiet bi ATA (Analog Telephone
Adaptor: thiét bi két néi dién thoai analog).
Diéu nay cho phép cac cudc goi c6 thé dude
goi va duge nhan tit mang PSTN va dudge két
ndi véi thidt bi thoai VoIP trong mang LAN.
Cac cudc goi c6 thé duge chuyén giia
Asterisk server nay vdi Asterisk server khac.
Mot dién thoai dude diéu khién bdi mot
Asterisk server c6 thé chuyén sang Asterisk
server khac va sau d6 di vao mang PSTN.
(David Gomillion, 2005).

Hinh duéi ddy mé ta mo6 hinh ctia mot
hé thong Asterisk:

IP Phones

Analog Phones

P
o

e

*

ASTERISK

e

Telco or PBX

.

Softswitch
Media Gateway
Voice Mail
Conference
Music on hold

Hinh 4. M6 hinh chung ctia hé théng Asterisk
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Cdc tinh ndng cua Asterisk

Ngoai nhiing tinh néng tuong ty nhu
téng dai PBX, Asterisk con c¢6 thém nhiéu
tinh nang khac ma chi c6 thé c6 duge 6
nhiing tong dai rat dit tién. Mot s6 trong céc
tinh nang d6 la:

e Voicemail Services with Directory —
cho phép nhan cac VoiceMail véi dich vu thu
muc quan 1y ngusi dung, ddm bio an toan
thong tin.

¢ Conferencing Server — Server hdi thao
truyén hinh

e (Custom Interactive Voice Response
(IVR) system — Hé thong tra 16i tu dong

e Soft switch — Chuyén mach mém

e Standalone Voicemail System — Hé
théng VoiceMail

e Call Forward — Chuyén huéng cudc goi

Asterisk hd trg giao thtc SIP, 1a mot
giao thiic chudn cta IETF, dugc trinh bay
duéi day. Ching t6i cing lua chon giao thic
SIP cho hé théng VoIP tai Dai hoc Néng
nghiép Ha Noi.

2.4. Giao thuc SIP

Dinh nghia giao thic SIP

SIP (Session Initiation Protocol: giao
thtic thiét lap két néi) 1a mét giao thiic
chuén cta IETF (Internet Engineering Task
Force) dugc st dung trong viéc truyén théng
da phuong tién thong qua mang IP, dé thiét
lap cac két néi VoIP.

Giao thiic SIP cung cip mét khuén khé
dé thiét lap voice, video, hoi thao va théng
diép van ban truyén theo kiéu point-to-point.
SIP 1a mét giao thic diéu khién 16p tng
dung dé tao méi, chinh stia va két thic cac
session. Cau truc cua SIP giong nhu HTTP
(client-server protocol). Cac request duge tao
ra bdi cdc may client va gli téi server.
Server xti 1y cac request va glii mot response
lai cho client. Mot request va response la
hai thanh phén dé tao ra 1 giao dich. Giao
thiic STP cho phép thuc hién cac thao tac, tao
cic thong s6 cho mot két néi VoIP nhu sau:

e User Location: Xac dinh thiét bi dau
cudi dé stt dung cho viéc truyén thong.

e Call Setup: Bao chuéng va thiét lap
cic théng s8 cho ngudi goi va bi goi.

e User Availability: Xac dinh sy sin
sang cua ngudi cu dung.

e User Capabilities: Xac dinh phuong
tién va cac thong s6 dudc st dung.

e Call handling: Chuyén giao va két
thic cudc goi.

Kién tric ciia SIP

Hai thanh phén chinh trong hé théng
SIP bao goébm: SIP User Agents va SIP
Network Servers.

e SIP UA (User Agent: dai Iy ngudi dung
-UA):

Muc dich ctia SIP 1a lam cho céc session
¢6 thé thiét 1ap gitta cac UA. Mot UA 1a mot
hé théng diu cudi hoat dong trén danh nghia
cia nguoi dung. Mot UA phai c¢6 kha néng
thiét 14p mot session ciia phuong tién nay véi
cac UA khac. Mot UA phai duy tri trang thai
trén cic cudc goi ma né khdi tao hoidc tham
gia vao. Mot UA chtia mot ting dung client va
mot Gng dung server. Hai thanh phan trén 1a
mot user agent client (UAC: dai Iy nguci dung
khach trong quan hé client-server ) va moét
user agent server(UAS: dai ly nguoi dung cht
trong quan hé client-server). UAC bit d4u
cac request trong khi UAS thi tao ra cac
response (Ted Wallingford, 2005 va Dawvid
Gomillion, 2005).

e SIP Network Servers

Proxy Server

Mot SIP proxy server nhan mot SIP
request td moét User Agent hodc mot proxy
khac va hanh dong trén nhan danh cia User
Agent trong forwarding hoéc responding téi
request. Mot Proxy server phai cé truy xuat
dén cac database ho#c vi tri cac dich vu dé
gitip d6 né trong qua trinh xu 1y cac request.
Proxy c6 thé st dung nhiéu kiéu database
trong qua trinh xii 1y cac request. Database
¢6 thé chia SIP registration, cac théng tin
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hién hiiu, va nhiéu kiéu khéc caa théong tin
vé noi ma user dudc chi dinh. Mot SIP server
cung cap cac dich vu va chic niang véi UA.
(David Gomillion, 2005).

Registration Servers

Mot registration server dugc biét nhu 1a
mot registrar, chdp nhan cic request clua
SIP REGISTER. Thoéng tin lién quan tu
request lam cho cac SIP server cé sin bén
trong giong Administrator Domain, ching
han nhu proxies va redirect
Registration server thudng yéu cau cac user
agent (UA) diéng ky dé xac thuc, vi vay céc
cudc goi di vao khong bi chiém doat bdi cac

server.

user khong duge xac thuc. Mot REGISTER
request ¢6 thé duge st dung bdi mot user
agent dé 1dy lai mot danh sach cta cac
registration hién thoi, lam sach tat ca
registrations, hodc thém vao mét
registration URI. (David Gomillion, 2005).

4. KET QUA TRIEN KHAI UNG DUNG

4.1. Xay dung kién tric hé théng

Duya trén nhiing nghién ctiu vé cong nghé
VoIP da trinh bay & trén, ching t6i xay dung
kién tric cho hé théng mang VoIP tai Trudng
Pai hoc Nong nghiép Ha Néi nhu sau:

Use

.|
=

\@‘r =

Sonphone BGH-Cac phéeng ban =7 A"

Router

Cac Khoa-Vién-Trung tam I |
&> il

SIP ATA
R Phone

Campus Network (HUA NET)
(Ha tdng mang PH Néng nghiép Ha néi)

a6

\T)

>

User "

g
PSTN Gateway { 4

Private P

&THDL Network

Hinh 5. Kién tric ctia hé théng VoIP tai Trudng Pai hoc Nong nghiép Ha Noi

Co s6 ha tang ctia mang VoIP 14 co s6 ha
tdng ctia mang LAN sin cé ciia Trudng Dai
hoc Nong nghiép Ha Noi, cho nén khong mat
chi phi cho viéc x4y dung mang.

Chung to61 lya chon giao thic SIP cho
hé théng, vi day 1a mot giao thiic chuén caa
IETF (Internet Engineering Task Force),
hién dai va dugc hd trg bdi Asterisk server.

MaAy chu ctia hé théng VolIP duge dung
chung v6i mot may chui ¢6 sdn cta Trung tAm
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tinh toan va Tich hop dii liéu, trén dé co thiét
lap mot server do chay hé diéu hanh Linux.

Phan mém diéu khién VoIP 1a phan
mém mi ngudén md Asterisk cé tinh ning
tuong duong nhu 1 tong dai PBX, cai dat
trén server 4o chay hé diéu hanh Linux.

Nhu vay, mét hé thong SIP Network
Servers hoan chinh, dudc tich hgp trong mot
server c6 san cua Trung tAm tinh toan va
Tich hgp dit liéu.
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4.2. Lip dit cac thiét bi du cudi VoIP

tai Khoa Cong nghé thong tin

Do kinh phi ctia dé tai rat han ché, cho
nén chi c6 thé trang bi dude mét s it thiét bi
phin ctng, cht yéu la dé thu nghiém hé
thong VoIP trong pham vi Khoa Céng nghé
théng tin (CNTT).

VoIP phone

Pay la thiét bi phin cting két néi véi
mang VoIP giong nhu may dién thoai dé ban
thong thudng nhung danh cho VoIP, cin
phai thuc hién ciu hinh truéc khi st dung.

VoIP video phone

Chiing t6i da trang bi mot s6 may VolIP
video phone tai Khoa CNTT dé thit nghiém
cho cac dich vy dam thoai, héi nghi c6 hinh.

Video phone GX\W-3000

SP5101 WoIP Telephone

Hinh 7. May dién thoai Video phone GXV-3000 va VoIP phone SP5101

Softphone

Softphone 1a phin mém mién phi X-Lite
duge cai trén may tinh, c6 thé thuc hién tat
ca cac chiic nang giong nhu thiét bi dién
thoai VoIP. Khi st dung softphone, may tinh

7 [y
X-Linge
RECORD| | AL | AC | DND 1

P d by
COUNTERPATH
L

Hinh 8. Giao dién cta SoftPhone

phai c6 headphone va firewall khéng bi
khéa. Khi kich hoat, m6t giao dién nhu mét
dién thoai di déng sé& xuat hién (hinh bén), c6
thé quay s6 goi di, hodic nhan mot cude goi
dén théng qua hé thong VoIP. Néu may tinh
¢6 webcam, softphone sé hoat dong nhu mét
video phone.

ATA (Analog telephone Adaptors)

Thiét bi ATA gém 2 loai port: RJ-11 dé
két ndi véi may hodc mang dién thoai Analog
théng thuong, con RJ-45 dé két néi véi mang
VoIP. ATA déng vai tro nhu mét gateway,
chuyén d6i tin hiéu Analog sang tin hiéu s&
st dung cho mang VoIP, lam nhiém vu két
noi gitta mang PSTN va mang VoIP. Dé tan
dung may dién thoai Analog, ¢6 thé st dung
ATA nhu 12 mét adapter chuyén d6i sang IP
phone, thay vi phai trang bi dién thoai VoIP.

Nokia E66

La mot trong s6 cac dién thoai di dong
Nokia E-series, ¢6 tich hgp cong nghé WiFi
va hd tro giao thic SIP, ¢6 thé két ndi vao
mang VoIP. Hai thiét bi Nokia E-series c6
thé dam thoai di d6ng trong mang mién phi,
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ho#c ¢6 thé goi/mhan cudc goi véi mot may
VoIP trong mang c6 phu séng WiFi. Khi goi
trong hé théng VoIP, phai chon "cudc goi
Internet”.

4.3. Cac dich vu da trién khai trén hé
théng VoIP tai Truong Pai hoc
Nong nghiép Ha Noi

Hién nay, hé thong VoIP da dugc tich
hgp vao mang LAN ctia Dai hoc Néng nghiép
Ha Noi, tat ci cac may tinh va thiét bi VoIP
v6i dia chi thudc 16p mang 192.168.12.x déu
¢6 thé khai thac hé thong nay.

D4a khéi tao 80 s6 may VoIP ¢ dinh va
20 s6 may di déng dé sdn sang hoa mang cho
cac bd mén va ca nhan c6 nhu cau. D3 thu
nghiém thanh céng cac dich vu duéi day trén
cac thiét bi VoIP va softphone dit tai Trung
tam TT&THDL va mot s6 bd mon tai khoa
CNTT.

Dich vu goi néi b trong mang VolP

Dich vu nay cho phép cac may noi bd
trong mang goi 1an nhau, nhu 14 cic may
trong mang ndi bd cit cua truong. Khi c6 yéu
cAu, c6 thé két ndi cac may noi bd VolP véi
cac may noi bd cii clia trudng, thong qua mot
ATA. Khi d6, c6 thé ting dung lugng mang
dién thoai ndi bo chia trudng bing viec si
dung dong thdi hé thong VoIP va hé thong
Analog, viéc lién lac gitia hai hé thong khong
méat chi phi k&t néi va chi phi dam thoai
(David Gomillion, 2005).

Dich vu goi tw mang VoIP ra mang
PSTN va GSM

Tai cac dia diém khong c6 may dién
thoai ¢6 dinh cta PSTN, c6 thé st dung cac
thiét bi thoai VoIP goi ra ngoai PSTN, hosc
vao cac mang di déng GSM. Cubc phi nhu
d6i véi cac may ndi bd cua trudng goi vao
PSTN, hodc goi vao mang di dong GSM.
(David Gomillion, 2005).

Dich vu nhdn cuéc goi tu mang
PSTN va GSM vao mang VoIP
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Cho phép nhan cudc goi th mang dién
thoai cong cong PSTN hodc GSM t6i may
VoIP.

Ngudi goi sé goi ti s6 ctia tong dai VolP,
sau d6 duge huéng din tu dong dé quay sé
ndi bd VoIP ctia ngusi duge goi (David
Gomillion, 2005).

Dich vu Video conference

Cho phép nhiéu ngudi dung (st dung 3-4
video phone hoéc softphone c¢6 webcam) hoi
thdo véi nhau c6 kém theo hinh anh. Mot
Video phone hoic softphone (dé ché do AA -
auto anser va AC- auto conference) déng vai
tro 1a phong hop, cho cac may khac goi vao
(David Gomillion, 2005 va Tien Pham Van
2005).

Dich vu audio conference

Cho phép nhiéu ngudi dung hoi thao véi
nhau ti cac thiét bi VoIP. Tuy khéng truyén
duge hinh anh nhung ngudi dung cé thé tu
nhiéu thiét bi VoIP khac nhau nhu
softphone, IP phone, videophone c6 thé hoi
théo thoai v6i nhau (David Gomillion, 2005).

Dich vu voicemail

Cho phép nghe lai 16i nhén ti ngudi goi
(trong mang VoIP hay tt ngoai goi vao). Khi
may duge goi khéng tra 161, ngudi goi c6 thé
dé lai 161 nhén, hé théng sé chuyén vao hom
thu nguoi duge goi duéi dang email. Chi c6
ngudi dude goi c6 thé nghe lai duge 151 nhin
qua email, hodc nghe lai tt mét may VolP,
v6i tén truy nhap va mat khiu (David
Gomillion, 2005).

5. DANH GIA HIEU QUA VA TINH
KHA THI

Khdo sdt hé théng dién thoai Analog
hién tai cia trudong

Hién tai, Truong Dai hoc Noéng nghiép
Ha Noi dang st dung mot hé thong dién
thoai né1 b véi cac tinh nang k§ thuat va chi
phi nhu é bang 1.
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Bang 1. Khao sat hé théng dién thoai Analog hién tai ctia trudng

Thiét bi Tinh nang Kha ning Chi phi dau tw Chi phi
/ Dich vu ky thuat mé rong 1an dau hang thang
Tbng dai analog - 8 dwong trung ké - Khdng con

PBX Panasonic
16 SLC

- 88 s6 ndi bd

kha nang mé&
rong, phai thay
tdng dai mai.

3.200 USD + VAT
(57.000.000 @ + VAT)

- Khau hao 10% / nam /12
thang = 480.000 d + VAT

- 8 dwdng trung
ké ctia VNPT
cho téng dai

- 35 dwong dién
thoai tryc tiép
cho BGH va cac
phong ban

- Két ni vé&i tdng dai
d& goi ra ngoai va
nhan goi vao.

- Goi trong mang
PSTN, va goi vao
mang ndi bo thong
qua téng dai

- 15.000.000 vnd + VAT

(trung binh 350.0004 /1

dwong dién thoai khong

ké may)

10.000.000 — 12.000.000
vnd + VAT

Téng cong

71.000.000 vnd + VAT

12.000.000 vnd+ VAT

Bang 2. Dy tru cho hé théng dién thoai VoIP tai Trudng Dai hoc Nong nghiép Ha Noi

Thiét bi Tinh néng Kha nidng Chi phi dau tw Chi phi

/ Dich vu ky thuat mé réng 1an dau hang thang
-Téng dai mém - 8 dwdng trung ké -Pén 16 tr ké - Phan mém méa nguén - 300.000d + VAT cong
Asterisk Server - 80 s6 noi bd ban - Dén hang mé, mién phi. Céng cai bao tri. (co thé tw lam)

- Analog FXO IP
Gateway, GS-
GXW4104

- ATA GS-HT486

- 20 s6 ndi bo di
dong.

Analog FXO IP
Gateway, 4 FXO
ports

Analog adapter
SIP VoIP FXS ports

ngan sb noi bo

dat 1.000.000 vnd

271 USD + VAT
(~4.880.000 vnd)

63 USD + VAT
(~1.134.000 vnd)

- 1 dwong trung
ké ctia VNPT két
ndi qua gateway

- Két ndi véi tdng dai
d& goi ra ngoai va
nhan cudc goi vao
tr PSTN.

350.0004 + VAT
( 1 dwdng dién thoai
khong ké may)

-200.0004 + VAT

(chi phi thué bao va cuéc
phi cho 1 dwong dién
thoai clia VNPT.)

- 1 dwong dién - Goi trong mang
thoai ndi bd két VoIP va goi vao
ndi voi ATA. mang ndi bd analog
cua trwdng.
Téng céng 6.714.000 vnd + VAT 500.000 vnd + VAT

Hién nay téng dai Analog PBX néi bo
khong thé mé rong thém diu s6, néu mudn
mé rong gap d6i dung lugng s6 noéi bo hién
nay (tir 88 s6 1én khoang 160 s6) chi c6 cach
mua tong dai méi, kha tén kém so v6i ngan
sach ctia truong. Giai phap tam thoi tir may
nam nay, da phai 1ip dat thém trén 30 s6
dién thoai truc ti€p (PSTN) cho cac don vi ¢6

nhu cdu, va viéc lién lac giiia cac don vi sé
phai théng qua PSTN dé goi truc ti€p véi
nhau, hoidc lai goi vao téng dai PBX cuaa
truong dé néi téi mot may noi bo. Néu tiép
tuc mé rong mang dién thoai ctia trucng theo
hudéng nay thi nhiing chi phi lién lac phat
sinh 1a rat 16n, gay lang phi cho ngan sach
nha truong, hodc ngan sich cua cac don vi.
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(ng dung coéng nghé VOIP tai Trwéng Dai hoc Nong nghiép Ha Noi

S6 tién dau tu cho viéc md rong va chi phi
hang thang sé ting thém mot khoan tuong
tu nhu hé théng hién c6 (Bang 2).

Du tri cho hé théng dién thoai VoIP
tai Truong Dai hoc Néng nghiép Ha Noi

Hé théng VoIP thiu nghiém tai Khoa
Cong nghé thong tin duge lip dit véi cac
thiét bi c6 cac thong s6 ky thuat va gia ca
nhu sau (khong tinh dén cac thiét bi dau
cudl)

Qua so sanh 2 bang trén, ta thay viéc
x4y dung hé théng dién thoai VoIP 1a hoan
toan kha thi va rat hiéu qua. Hon niia, c6
thé két néi hé théng nay véi hé théng dién
thoai ndi bo cua trusng dé nang gip doi dau
6 1n6i b, ma chi phi chi bing khoang 10% so
v6i viee 14p dit thém mot tong dai analog
cung dung lugng véi téng dai cti dé tang gap
d6i dau s6 noi by, vi téng dai c@ hién nay
khong thé mé rong thém dau s6.

6. KET LUAN VA DE XUAT

V6i mot kinh phi kha han hep tit mot
phin cta dé tai KHCN cap Bo va véi thoi
gian hon 8 thang, ching t61i da dat duge mét
s0 két qua buée dau trong viée nghién ciu va
trién khai tng dung céng nghé VoIP tai
Trusng Pai hoc Néng nghiép Ha Noi.

Chiing t6i xin dé xuat dugc tiép tuc
nghién ctiu thi nghiém hé théng tai khoa
CNTT va mot s6 phong ban, két hop véi du
an TRIG @& trién khai hé théng trén mang
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WiFi cta du an, phét trién thanh hé théng
mang truyén théng hop nhit da dich vu,
mang lai mot ha tAng truyén théng hién dai
va hiéu qua cho Trudng Dai hoc Néng nghiép
Ha Noi.
L&i cAm on

Trong qué trinh nghién ctu va trién
khai ting dung dé tai, ching t6i xin cam on
su gidp dd hiéu qua ciaa TS. Nguyén Chan
Hung va nhém sinh vién K49, khoa Dién ti
Vién théng, Dai hoc Bach khoa Ha Noi.

Dac biét, ching téi xin chan thanh cam
on Bo Gido duc va Dao tao da hd trg kinh phi
dé thuc hién nghién ctu nay.
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