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TOM TAT

Mang nghién ctru va dao tao Viét Nam (VinaREN) la mét mang duong truc téc dé cao cho phép lién két cac
mang cua céc trung tdm nghién ctru va dao tao trong ca nuéc, két nbi véi céc nudc trong khu v va trén thé
gi6i théng qua TEIN-2 véi tbc d6 45/155 Mbps va ciing cé thé théng qua cac mang quéc té khac. Vé&i wu thé
nhw vdy, VinaREN hoan toan cé thé st dung cho cac dao tao ttr xa trong pham vi trong nuéc ciing nhw nuéc
ngoai véi chét luong tét. Bé tan dung tét ha tdng mang téc dé cao nhuw trén ching téi dé nghi st dung hé
théng DVTS, day la mét hé théng truyén tai &m thanh va hinh anh thoi gian thuc do tré thap, hé théng DVTS
nay hién nay dang duoc str dung & nhiéu nuéc trén thé gidi trong dé cé Viét Nam.

Bai béo sé di sdu vao viéc thiét ké hé thdng dao tao ttr xa str dung DVTS trén mang VinaREN. Néi dung
chinh cta bai bo: 1. C4u tric mang VinaREN. 2. Giéi thiéu téng quan vé DVTS. 3. C4u hinh va két qua thir
nghiém. 4. Két luan va dinh huéng phét trién.

Ttr khoa: VinaREN, DVTS, TEIN-2, Video Conference, motion JPEG

ABSTRACT

Vietnam Research and Education Network (VinaREN) is a high speed backbone linking networks of major
research and education organizations in Vietnam, and also linking regional, international research and
education networks via TEIN2 with a bandwidth of 45/155 Mbps and via other international networks. With
these advantages, VinaREN will be able to use perfectly in e-learning between organizations in Vietnam and
also between Vietnam and other countries. To utilize the infrastructure of the high speed network, we
propose a method using DVTS which is a transport audio and video system with very low delay. The DVTS
system is well-known in many countries including Vietnam.

This article goes deeply in establishing e-learning systems using DVTS based on VinaREN. The essential
contents of the article include: 1. VinaREN structure. 2. Introducing DVTS. 3. Configurations and Testing. 4.
Conclusion and development.

Keywords: VinaREN, DVTS, TEIN-2, Video Conference, motion JPEG

I. GIOI THIEU
E-learning khong chi la luu trir va phén phdi bai giang dudi dang céc tap tin van ban, dit liéu
Iwru trit tai cac CMS can duogc da dang dé ting hiéu qua giang day (nhu am thanh, hinh anh, Video,
...) Hién nay & nudc phan 16n chua tan dung kha ning truyén tai hinh anh, am thanh dé tuong tac
glua nguoi giang bai va nguoi hoc. 0 nhing noi da sir dung thi chat lugng hinh anh, 4m thanh chua
cao, va nhiéu khi con gy tré ngai vi cau hinh h¢ théng kho khan va viéc mo rong han ché. Véi su
ra doi ctia mang toc d6 cao VinaREN va hé thong truyen tai am thanh, hinh anh thoi gian thuc
DVTS, thi nhém nghién ctru ciia ching t6i da dé ra gia thiét rang: “Liéu DVTS c6 thé cung cip mot
giai phap cong nghé tbt cho truyén tai va thu nhan 4m thanh hinh anh, 4p dung khéng nhing cho e-
learning ma con trong cac linh vyuc khac Telemedicine, Teleconference,.... trén mang VinaREN voi
diéu kién nudc ta trong thoi gian sap t6i hay khong?”.
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II. HE THONG DVTS
1. Giéi thidu
> Mo hinh h¢ thong DVTS dwoc xiy dung nhuw sau:

Consumer DV Camera

Consumer DV Deck

IEEE1394
Cable IEEE 1394
Cable
'; ﬂjj Internet I'I m
1 - I
DE’;- Internet PC Intcﬁiet —DV PC

Hinh 1. M6 hinh hoat dong cua DVTS

> Hg¢ thong DVTS bao gom:

Thiét bi thu hi’nh, thiét bi phat hinh va hai méy tinh dugc két ndi véi nhal} thong qua mang
Internet trong do thiét bi thu hinh va phat hinh dugc gan véi may tinh thong qua cong IEEE1394.

> Hoat dpng ciia hé thong DVTS:

Thiét bi thu hinh s& ghi nhan hinh anh dudi dang timg frame hinh sau d6 nén lai bang dinh
dang motion JPEG r6i giri 1én cho PC bang dinh dang DV (Digital Video). PC nay s& dong goi dir
liéu nhan dugc tir thiét bi thu hinh bang giao thirc RTP (Realtime Transport Protocol) r0i gui qua
cho PC bén kia thong qua duong truyén Internet. PC bén kia sau khi nhan dugc cac goi RTP s& tién
hanh béc tach tiéu d& RTP dé 1y ra dir liéu DV rdi giri cho thiét bi phat hinh qua cong IEEE 1394.
Thiét bi phat hinh s& hién thi hinh anh dua trén dir liéu nhan duoc.

» Dinh dang motion JPEG:

Viéc nén Video trong motion JPEG rat don gian. Mot doan Video thi bao gdm céc frame hinh
lién tuc, motion JPEG chi nén cac frame hinh nay lai bang thuét toan nén tuong tu nhu nén dnh
JPEG su dung bién doi Cosin roi rac (Discrete Cosine Transform) va md héa d¢ dai thay doi
(Variable Length Coding). Sau khi nén bang motion JPEG thi doan Video s& trd thanh mot chudi
cac anh JPEG.

» Dinh dang DV (Digital Video):

Mot frame hinh anh dugc chia thanh nhimng chuoi dinh dang giao dién sér, (DIF — Digital
Interface Format). Nhitng chu6i nay sau d6 con duoc chia nho thanh nhimg 150 khoi DIF, moi khoi
DIF c6 kich thudce 80 byte trong do6 c6 3 byte tiéu de.

» Dong goi RTP:

Tit ca cac khdi DIF trong cing mot goi RTP thi phai ciing mot frame video. Dé chuyén sang
mot frame video khac thi phai dung trudng timestamp cuia RTP.
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2. Ma hoa DV

Pinh dang ma hoa DV dugc t6i wu cho viée luu trit trén bang tur.

Dir liéu ctia DV bao gém audio, video. Hé thong dit liéu nay dugc quan ly theo timg frame
hinh anh. M6t frame hinh anh duoc ghia thanh nhiing chudi dinh dang giao dién sér (DIF -
Digital Interface Format). Nhitng chu6i nay sau dé con dugc chia nho thanh nhitng khoi DIF

Déi v6i nén Video, DV dung ki thuat nén DCT va VLC vai ti 1€ ¢ dinh. Ki thuat nay chia
khung hinh anh ra 1am nhiéu khung hinh chit nhat con r6i nén trén nhiing khung nay

Dbi v6i nén Audio, tan sb 1y mau 1a 32KHz, 44.1KHz, 48KHz, sau d6 duoc lugng tir thanh
16, 18, hay 20 bit

3. Payload cia RTP cho DV

Mot goi DV/RTP gém c6 RTP Header va RTP Payload. Nhu da noi ¢ trén thi mot frame
video dugc chia lam nhiéu chuoi DIF. Moi chuoi DIF chia 1am 150 khoi 80 byte DIF. Moi
khoi nay c6 3 byte Header.

Tat ca cac khéi DIF trong cung mot gbi RTP thi phai cing mot frame video. Dé chuyén sang
mdt frame video khac thi phai dung truong timestamp cta RTP.

3 byte Header nay chi dinh loai ctia khdi 80 byte va vi tri cia n6 trong chudi DIF
C6 khéi 80 byte DIF c6 5 loai:

O Header

Subcode

Thong tin phu cua Video

Audio
- O] B e g cader ; -

Video
~ : RTP Header . ]

c———— 80 byte DIF block —

80 byte DIF block &= ————5

80 byte DIF block

Hinh 2. Dinh dang goi RTP cho DV

C6 hai kiéu dugc dé nghi cho truyén Video va Audio: truyén Video va Audio chung, va
truyen riéng bi¢t chung.
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e Khi truyén riéng biét Audio va Video thi c6 2 chién luoc dé truyen (1) Truyen theo ludng

Audio thong thuong. (2) Chuyén Audio sang dinh dang Audio PCM rdi truyén.

e Khi truyén riéng biét hai ludng Audio va Video thi su dong bo giita chung khong duoc hoan

hao nén DVTS cho truyén chung Audio va Video trong mot ludng.

4. Thiét ké DV/RTP

Hé thong DVTS bao gdm may tinh Pentium, hé diéu hanh Linux/Windows cap IEEE1934,
DV camera va DV Deck

Ung dung truyén nhan dir liéu va dudng truyén internet.
Cap IEEE1934 truyén voi 3 ché do khac nhau:

o (1) Truyén go6i voi nhimg khoang thoi gian bang nhau str dung trong mang dam bao vé do
tre Jitter va bang thong

0 (2) Truyén bat ddng bo nhung khong dam bao d6 tin cay khi truyén
0 (3) Truyén bat dong bo va dam bao do tin cay khi truyén.

» Swr dung bdng thong va logi bo Frame:

Ludng DV day dii can 30 Mbps. Toc d6 frame 1a 29.97 frame/sec.

Trong nhiéu truong hop co6 thé giam tdc do Frame dé giam bang thong tiéu thu.

Loai b6 bot Frame hinh va giir nguyén Frame tiéng.

Téc d6 frame 15 frame/sec khong lam giam nhiéu chat lugng hinh anh & c6 thé chip nhan

cho viéc truyén thong.

Full rate digital video stream

0] 7 1 T R

Half rate digital video stream

0gon=—g [e-
1/3 rate digital video stream

00g00=0i

nogon g L. 2l e < oonoT e o
1 DV Packet with Audio ] Frame
r Video data in frame
q DWW Packet without Audio = audio data in frame

Hinh 3. Minh hoq téc dé frame

> Xir li mét packet
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0 Phat lai frame hoan chinh truéc do.

O Su dung lai dir 1i€u lién quan tur frame trude do.
- DVTS chon giai phap thir 2.
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» Frame Buffering

DV Recorder Deck

| UDP Packet b

IEEE1394
Packet Sender
Process

UDP Packet

Reciever Process Bhared Memory

I|I Frame Buffer 0
1 Frama Bulfer 1
|

\ Frame Buffer 2 |
Y, DV Data, ] rame Bullar 3 S
S— ——
b Frame Buffer n-1

Hinh 4. Xi [y 6 b6 dém

e Chuong trinh nhan gém hai Thread chinh:
0 Nhan UDP packet, decode dua frame vao buffer.
0 LAy frame tir buffer va dwa dén ngd ra IEEE1394
0 Sir dung lai Frame truéc néu frame ké tiép chua sin sang
> Hé tro IPv6
e HO tro IPv6 dé tuong thich véi Internet thé hé tiép theo.
e Cic gbi chi khac nhau ¢ phan tiéu dé IP,con UDP va DVTS data thi van nhu cil.
III.CAU TRUC CUA MANG VINAREN

e VinaREN la mét mang phi thuong mai khong lién thong voi Internet thuong mai. VinaREN
c6 duong truc cap quang 100Mbps két n6i hau hét cac truong dai hoc 16n va co s¢ nghién ciru
trong nudc. VinaREN két noi voi mang thong tin A-Au (TEIN2) qua dudng 45Mbps. Qua
TEIN2 chung ta c6 thé truy cép cdc tai nguyén cua hon 3000 truong dai hoc va cac trung tam
nghién ctru quoc te.

e Cau triic mang VinaREN bao gdm:

0 Mang truc qudc gia

0 C4c trung tam van hanh mang

0 Ha tang vién thong

0 Cac mang thanh vién
1. Mang truc qudc gia

Mang truc qqéc gia ctia VinaREN bao gdm 3 Router véi bo xir 1y ¢6 tdc do 720 Gbps dugc
dat tai ba thanh pho 14 Ha N6i (Trung tdm Thong tin Khoa hoc va Cong ngh¢ Quéc gia, phong 613-
615 nha 24 Ly Thuong Kiét, Ha N61), thanh pho Pa Nang (S¢ Khoa hoc Cong nghé thanh pho Da
Ning, 51A Ly Tu Trong, Hai Chau, bDa Ning), thanh ph6 H6 Chi Minh (Trung tam Thong tin Khoa
hoc va Coéng ngh¢ thanh phdé H6 Chi Minh, 79 Truong Dinh, quén ’I, tbénh pho HQ Chj Minh).
Ngoai ra con ¢6 02 Router ¢6 bo xur ly 720 Gbps dét tai thanh ph6 Hué (s6 3 L€ Loi, két ndi v6i ba
Nang) va tai Thanh pho Can Tho (khu II Buong 3/2 thanh phd Can Tho - két noi truc tiép vao
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Router 15i tai thanh phd HO Chi Minh). Cac Router duoc két ndi bang cap quang véi toc do chuyén
mach cao, thong tin chuyén qua cac Router nay hau nhu ttrc thoi.

DBuong két ndi Pa Nﬁng —’H(‘S Chi Minh 13 dudng back-up. Cac tuyén cap cua mang truc déu
c6 hé thong back-up. Véi thiét ké nhu vay s€ ddm bao mang truc hoat dong lién tuc.

Hé Chi Minh

.—'-a«. _r,__’:‘.i.__
TEIN 2
", Other Inint. N .
Can The

vy Uy

Hinh 5. Két néi mang dwong truc quoc gia ciia VinaREN

2. Cac Trung tam van hanh mang - Network Operating Centre (NOC)

~VinaREN C(')‘ 03 Trung tdm van hanh mang mién (con dugc goi la NOC cép 1) dat tai Ha Noi,
ba Nang va Tp.H6 Chi Minh. Cac NOC cap 1 dam nhan trach nhiém quan Iy ca Router 16i thudc
mién tuong ung.

Cac NOC khu vuc (NOC cép 2) duogc dat tai Tp. Hué cho khu vuc Bic Trung B6 va Tp. Can
Tho cho khu vuc dong bang song Ciru Long. Sau nay, khi co nhu cau, c6 thé phat trién thém mot s6
NOC cép 2 tai cac khu vuc khac nhu duyén hai phia Bic (Hai Phong), mién ndi phia Bic (Thai
Nguyén) va Tay Nguyén (Buon Mé Thuat).

Ba NOC mién bao gém:
e NOC mién Bic goi tat a NOC-HN — kiém chtrc nang NOC quéc gia con goi 1a VNNOC
e NOC mién Nam goi tit 1a NOC-HCM
e NOC mién Trung goi tat 1a NOC-BN.
Cac NOC khu vuc bao gom:
e NOC Tay Bic goi tit a NOC-TN
e NOC Bic Trung bd - NOC-HUE
e NOC khu vuc BB SCL — NOC-CT
» NOC mién hay NOC cd'p 1: ¢6 cac nhiém vu cu thé nhu sau:
e Duy tri hoat dong 6n dinh NOC mién;
e DPam bao két néi NOC mién véi cac NOC khu vuc va cac thanh vién cua VinaREN thudc

mién, khu vuc khi ¢6 nhu cau;
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 Theo doi, phat hién va pbéi hop véi VNNOC, cac NOC khac ciing nhu nha cung cap dudng
truyén dé khac phuc su co;

e Phéi hop véi VNNOC va hd trg cac mang thanh vién trién khai cac hoat dong trén mang cua
VinaREN, APAN ...

> NOC khu viee hay NOC cip 2:

e NOC cép 2 dugc lya chon theo khu vuc va dugc hinh thanh phuc thugc vao nhu cau va diéu
kién cu thé cua ting giai doan. Trudc méit, NOC khu vic Béc Trung bd (NOC-HUE) dit tai
Pai Hoc Hué, thanh phé Hué va NOC khu vuc dong bang song Ciru Long (NOC-CT) dit tai
Pai Hoc Can Tho, thanh phé Can Tho.

e NOC cap 2 ¢6 nhiém vu cy thé nhu sau:
O Duy tri hoat dong 6n dinh NOC khu vuec.
o DPam béo két ndi NOC cép 1, v&i cac thanh vién ctia VinaREN thudc khu vue khi ¢6 nhu cau.
0 Theo ddi, phat hién va phdi hop véi NOC cép 1 dé khic phuc su cd.

0 Phéi hop véi VNNOC va hd trg cac mang thanh vién to chic cac hoat dong chuyén mén
trén mang.

> Trung tdm vin hanh mang quéc gia- VNNOC

Trung tdm vén hanh mang qudc gia (Vietnam Network Operating Centre - VNNOC) c¢6
nhi¢m vy quén tri va giam sat hoat dong cua toan by VinaREN va cac céng két ndi quéc té cua
VinaREN. Trudc mit VinaREN c6 két ndi qudc té voi TEIN2/TEIN3 va két ndi voi Internet thuong
mai phuc vu truy cap téi cac ngudn tin dién tir trong nudc va trén thé gidi qua Lién hop cac thu vién
Viét Nam. Sau nay c6 thé co cac két ndi véi mang GLORIAD ciing nhu cac mang qubc té khac.

Trung tim van hanh mang qudc gia Viét Nam (VNNOC) 1a dau mbi qudc gia ctia VinaREN,
VNNOC c¢6 cac nhiém vu cu thé sau:

e X tién, trién khai, duy tri va phat trién mang VinaREN;

e Quan ly tai nguyén va hoat dong ciia mang VinaREN;

e Dam bao Cong truy cip tdi cic ngudn tin dién tir trén Internet;

e Lam dau mbi hop tac qubc té cia mang VinaREN;

e Diu mdi té chirc cac hoat dong trién khai trén mang qui mé qudc gia va quéc té.

e D6 trién khai cac nhiém vu trén, VNNOC dugc trang bi cac may chi cai dit cac phan mém dé
quan tri mang (Ciscowork LML 2.6), phong chong virus, quan ly bang thong, quan 1y hi¢u
ndng, giam sat hoat dong hé thong va v.v....

3. Ha ting mang vién thong
> Duwong két néi quoc té

~ Dudng két ndi qudc té ciia VinaREN di TEIN2 Ha Noi — Hong Kong kénh riéng thué ctia
Tong Cong ty Vien thong quén doi (theo dau thau quoc t€). Tir thang 10/2008 duong két ndi quoc t&
nay s€ dugc nang cap 1én 155 Mbps.

> Duwong két néi mang truc quoc gia

Mang truc qubc gia ciia VinaREN dugc hinh thanh trén co so két ndi cac Router 161 v6i nhau
qua céc kénh riéng thué cua Cong ty Thong tin Vién thong Dién luc. Chi tiét cac két ndi nhu sau:
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e HN-HCM: 155Mbps. Khi nhu cau vé luu lugng gita NOC-HN va NOC-HCM ting Ién,
duong két noi nay c6 thé duoc nang 1én 1 Gbps;

e NOC-HN v6i NOC-DN: 45 Mbps;
e NOC-HCM véi NOC-DN: 45 Mbps;

o Két ndi gitta NOC cip 2 véi NOC cép 1 (Hué - Pa meg va Can Tho — HCM). Cac két nbi
duoc thuc hién thong qua Core Switch tai cac NOC cap 1 véi bang thong 45 Mbps;

e Giira cac don vi két ndi vao cac NOC, tily vao nhu cau va kha ning thuc té, va pham vi dia Iy
c6 thé két ndi truc tiép bang cap quang theo chuan Fast Ethernet (10/100 Mbps), bang quang
truc tiép theo chuan Giga Ethernet hodc n dudng El (kénh thué riéng) hay cac cong nghé
thong dung khac clia cic nha cung cap ha ting vién thong tai khu vuc do.

e St dung kénh riéng 40 Mbps thué cua Tap doan Buu chinh Vién thong Viét Nam dé két ndi
Internet thuong mai.

> Ha ting vién thong:
e Ha ting vién thong tai thanh phd Ha Noi
. Ha tang vién thong ctia VinaREN tai thanh phé Ha Noi duoc xiy dung theo vong RING bao
gom 3 nit chinh (VNNOC, POP-VAST — Vién Khoa hoc va Cong nghé Viét Nam va POP-WRU —
Truong dai hg)c Thuy lgi). Céc mang thanh vién dugc két noi truc tiép vao VNNOC, POP»—VAST,
POP-WRU bang cap quang theo chuan Fast Ethernet. Cac mang c6 di€u kién k¥ thuat c6 the két noi
truc ti€p vao POP hodc NOC theo chuan Giga Ethernet.
e Ha ting vién thong tai thanh phd Pa Ning
Thanh phd Pa Ning c6 bén mang két ndi vao NOC-DN. Cac mang thanh duoc két ndi vao
NOC-DN bang cép quang truc ti€p.
e Ha ting vién thong tai thanh phd H6 Chi Minh
Thanh phé H6 Chi Minh c6 mudi bén mang két ndi vao NOC-HCM bang cap quang truc tiép
theo Fast Ethernet hoac Giga Ethernet.
e Ha tang vién thong tai thanh phé Can Tho
Thanh phf) Can Tho c6 bon mang két n(‘)iv vao NOC-CT. Cic mang thanh vién dugc két ndi
vao NOC-CT bang céap quang truc tiép theo chuan FE hoac GE.
e Ha tang vién thong tai thanh phd Hué
Tai thanh phd Hué c6 2 don vi két ndi bang cap quang (Giga Ethernet)
4. Cac mang thanh vién
Hién nay, VinaREN con dang mo rong va phat trién voi sy tham gia ctia nhiéu hé thong mang
cua truong dai hoc, va trung tdm nghién ctru trong ca nudc. Vi st mo rong nay trong tuong lai, tat
ca cac truong dai hoc va trung tdm nghién ciru 6 nudce ta s€ tham gia vao. Qua do, VinaREN s€ tr¢
thanh mgt mang ma tat ca cac thanh vién s€ nhan dugc su ho trg tot nhat tir cac thénh vién khac vé
mat cong nghé va tai li€u k¥ thuat,... cling nhu kha nang tdn dung duong truyén toéc do cao cua
mang nay.
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IV.CAU HINH DVTS VA KET QUA THU NGHIEM

1. CAu hinh
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2. Két qua thir nghi¢m

Cac thur nghiém ve DVTS cho biét yéu cau bang thong danh cho viéce truyén dir liéu la khoang
trén 30 Mbps doi voi chuan NTSC 525 dong quét va 29.97 frames/s.

Trong d6 bang thong danh cho Video 1a khoang 26.5 Mbps.

BW .~ (525 x 525 x 43 x 24 : 10) x 29.97 = 26.5 Mbps
oo |
LT} dﬁig quék aspect ratio

l '
Frame,s
Bit/pixel

Ti 50 nén JPEG
trung hinh

> M@t s6 hinh danh thir nghi¢m:

Hinh 8. Két qua thir nghiém trong lan két néi giita PH Céng Nghé HN — IOIT HN

N 01 son) TRUTEN M
edandad OO VA B0 1A0 W
HATOMAL YirattH | 0L

ww.anu.edu.au

Hinh 9. Két qua thir nghiém gitta cdc cau néi & Viét Nam va DH Australian National University —
ANU cua Uc
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Tap chi Khoa hoc Gido duc Ky thudt’, sé: 9(3/2008)
Dai hoc Su pham Ky thudt Thanh pho Ho Chi Minh

Hinh 12. Két qua thir nghiém giita cac diém Tp Ho Chi Minh, Ha Néi, Can Tho
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E-learning cho gido duc phé théng tir gé¢ nhin ciia nha s pham

V. KET LUAN VA PINH HUONG PHAT TRIEN

Véi sy két hop giita DVTS va VinaREN, hai hé théng nay s& dap tung dugc tot yéu cau vé
viéc ddm bam tinh thoi gian thyc ctia dir liéu am thanh va hinh anh.

Tuy nhién, néu hai hé théng trén hoat dong doc 1ap thi s& khong mang lai hiéu qua cao trong
viéc to chirc ciing nhu quan ly cac khod hoc dao tao tir xa. Do d6, ching can dugce tich hop vao mot
hé thong ddo tao tir xa c6 sin va sir dung nhu cong cu dé tang kha nang tuong téc gitta ngudi hoc va
nguoi giang bai. Nhu vay, Hi€u qua giang day s€ duoc nang cao.
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