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TOM TAT

Hé thong dao tao truc tuyén dé va dang dwoce vmg dung nhiéu trong méi truong gido duc dai hoc. Uu
diém cvia hé thong nay la cho phép nguoi hoc cé khd ndng chon lya thoi gian va cdch truy cdp tai nguyén
hoc 1dp phit hop véi yéu cdu ciia minh. Vi sy phdt trién ciia céng nghé théng tin, thoi dai Internet van
vét (Internet of Thing Age) cdc dich vu khai thdac dir liéu Multimedia (phim dnh, hinh dnh, dm thanh...)
cho hé dao tao triec tuyén dwoc quan tam nghién ciiu va x4y dung cong nghé ngay cang hoan thién hon.
Trong bai bdo ndy, chiing i nghién civu va dé xudt cdc giao thike thich nghi voi logi dir liéu Multimedia
vé cée diéu chinh mike dé wu tién cia tung logi diF liéu, phuc vu cdc lop hoc truc tuyén hiéu qua hon.

T khoa: giao thiee, dit ligu Multimedia, dao tgo truc tuyén.

ABSTRACT
Some problems in the Multimedia data processing E-Learning system

System e-learning has been applied in many training environment of higher education. The advan-
tage of this system is to enable students to have the ability to choose when and how to access learning re-
source suitable to their requirements. With the development of information technology, Internet of Thing
Age and Multimedia data (Movies, Photos, Audio...) for online training system is interested in research
and building technology perfectly. In this paper, protocols suitable to Multimedia data are studied and
recommended and prior adjustment of each data type serving E-learning more effectively.

Keywords: protocol, Multimedia data, E-learning.

1. Bit van dé

Hé théng dao tao truc tuyén (E-learning) da
va dang dugce Grng dung trong moi tredmg dao tao
gi4o duc dai hoc. Uu diém cna hé théng nay la
cho phép nguoi hoc c6 kha nang chon lya thoi
gian va cach truy clp tai nguyén hoc tip pht hop
véi yéu chu cia minh. V6i sy phat trién cia Cong
nghé théng tin, thoi dai Internet van vat (Internet
of Thing Age) cac dich vu khai thac dir liéu Mul-
timedia (phim anh, hinh anh, 4m thanh...) cho hé
dao tao truc tuyén duogc quan tdm nghién clru va
x8y dung, cong nghé nay ngay cang hoan thién
hon. Nh¢ su phat trién céng nghé truyén dén,
gitp cac giang vién va sinh vién c6 thé trong tac
dé& dang v6i nhau, nhu trong cac 16p hoc truyén
théng nho dir liéu Multimedia. Khi str dung céc
bai giang dang phim &nh, 4m thanh hodc hinh
anh ddng, s& lam cho bai giang sinh ddng hon,
nhung bu lai lwong théng tin rit 16n va yéu chu
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bing thong ctia hé dao tao truc tuyén rat 1om.
Piéu nay s& yéu cu cac 16p hoc truc tuyén can
c6 chét lwong dudng truyén cao. Trong bai bdo
nay chiing t6i nghién clru cac giao thic (Proto-
col) s& thich nghi v6i cac loai dir liéu Multimedia
va cach didu chinh mic d% wu tién timg loai dit
liéu, nham phuc vu céc 1ép hoc truc tuyén hiéu
qua hon. Ching t6i dé xuit mot vai 16p 161 trong
m6 phong hoat dong dao tao true tuyén dung dir
liéu Multimedia trong dao tao.

2. Cic hwéng nghién ciru phwong thirc
truyén théng cho loai di liéu Multimedia

Hién nay truyén sd liéu data (khai thac truy
cap Internet) duoc sit dung phd bién giao thic
TCP (Tranmission Control Protocol) va UDP
(User Data Protocol).

Hai loai giao thirc nay giam sat ty 18 mét goi
tin va truyén lai cac géi tin khi c6 16i rit hidu
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qua. Tuy nhién, khi d@t li¢u & Multimedia thi
TCP va UDP khéng thé ap dung trong thdi gian
thuc (Real Time). Hai phuong thie trén khong
dam bao thir ty phan phdi cac géi tin, khi duong
truyén dit liéu c6 18i. Dé giai quyét cac van dé
nay, cac nha tin hoc va vién thong trén thé gidi
stt dung céc giao thitc RTP (Real time Transport
Protocol) va RTCP (Real time Control Protocol)
dya trén UDP cho cac fmg dung Multimedia co
tinh thoi gian thuc (Machado va cdng sy, 2013;
Eiza va cong sy, 2013; Tos va cfng su, 2011,
Mochnac va cac cdng su, 2010). Giao thac RTP
¢ nhitng vu diém sau: Pon gian va linh hoat
vo1 moi dir liéu; Luéng dit liéu va luéng didu
khién duoc phan riéng biét nhau; C6 kha ning
m& rong trong nhidu linh vuc; C6 co ché dong
bd hoa nhd cong cu danh ddu thoi gian (Time
Stamp); C6 tinh bao mat cao nhd c¢6 kha ning
ma hoa ching thuc sb cac dir liu truyén.

Giao thire RTP két hop v6i RTCP co kha
nang gidm sat chit luong dich vu (Quality of
Servis) va truyén dat thong tin ctia cac bén tham
gia truyén ciia RTP (Machado va cong sy, 2013;
Fernandez va cdng sy, 2014; Eiza va cing su,
2013; Tos va c¢ong sy, 2011; Mochndc va cOng
sw, 2010; Peng va cong su, 2013). Mot sb cac
dich vu hién nay dang st dung phuong thirc nay
la VoIP (Voice Internet Protocol) Video con-
ference, Voice chat, IPTV - Xem v tuyén qua
mang internet (Tos va cong su, 2011; Nastasi va
cdng su, 2012; Abade va cong su, 2014). Cac
dich vu sir dung mang internet cong cng hodc
chuyén dung.

Véi cac nghién ctru md hinh truyén dit liéu
Multimedia da thyc hién trong nhiéu nam qua,
céc nha nghién ctru trén thé gidi thudng st dung
cédc phin mém mé phong NS-2, OP NeT, OM
Net++ dé xay dung mé hinh mang thuc nghiém.
Trong sb cac ing dung mé phong trén, cong cu
OM NeT++ duogce sir dung nhidu vi c6 nhiéu uu
diém ndi tréi so v6i phuong phap khac.

Hoat dong ctia bd giao thic RTP/RTCP. RTP
¢O ba tng dung chinh (Machado va cong su,
2013; Peng va cong sy, 2013), do la:

» Hoi nghi dam thoai don gian: dit liéu cua
loai Gmg dung nay chi ¢ am thanh. Dit liéu s€
duoc ma hoa (nén), 14y mau (chia nhd), dong
g6i trong gbéi RTP va truyén qua mang nho dich
vu UDP dén cac bén tham gia c6 cung dia chi
multicast. M&i bén nhén s& s dung goéi RR-
RTCP dé théng bao viéc tham gia vao hé théng

va chét ivong thoai nhén durge.

» Ho1 nghi dién thoai truyén hinh hoac IPTV:
loai rng dung nay ¢6 cung i0c hai dong dit iéu
multimedia 1a 4m thanh va hinh anh nén ciing
¢O twong Gng hai phién RTP ddc 1ap, trong doé
mdi phién s& c6 mdt cbng danh cho cac goi RTP
va mét cdng danh cho cac géi RTCP. Cac phién
RTP s& duoc ddng bd v6i nhau dé so khdp 4m
thanh va hinh anh trong hoi nghi tai cac bén
nhin (Hinh 1) (Schulzrinne va cdng su, 2003).
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Hinh 1: Mo hinh IPTV sir dung bd giao
thite RTP/RTCP

» Mixers va Translators: loai ng dung nay
duoc dung khi cic bén tham gia c6 tbc dd truy
clp mang ciing nhu phuong phap ma hoa khac
nhau. Mot hoic nhiéu mixer hodc translator s&
dugc dung dé thyc hién viéc ma hod mdt cach
thich hgp (Hinh 2) (Zhao va cfng sy, 2013).

)

Hinh 2: Mgt vi dy vé Mixers va Transla-
tors

3. Ung dung mé phéng OMDNeT++ trong
cic mang truyén thong trong cic hé dao tz0
true tuyén

OMNeT++ 14 tir duoc viét tit cho cum tur
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Modular Metwork Testbed in T4+
OMNeT++ la mot ing dung md phong sy kién
101 rac dugc phat trién tir nam 1992, chay dugc
trén cac moi truong MAC O8, Linux va Win-
dows. Cho dén nay, cing v6i NS-2 va OPNET,

OMNeT++ dang dugc st dung rat rong rai voi

Objective

chitc ndng quan trong nhat ctia né 13 md phong
cac mang truyén thong va cic hé théng phan tan
khac.

OMNeT++ c6 thé duoc sir dung d& mé phong
trong céac lanh vuc sau:

+ M6 hinh mang truyén théng hitu tuyén va
v6 tuyén.

» M6 hinh giao thirc trao dbi.

« Mo hinh cdc mang hang doi.

* M6 hinh céc hé théng phan tan v hé théng
da xu ly.

Cac thanh phéan chinh cia OMNeT-++ bao
gbdm:

» Thu vién phin nhan mé phéng (simulation
kernel).

 Trinh bién dich cho ngén nglt mé ta luge
dd mang (topology description language-NED).

» Trinh bién tip 46 hoa cho céc tap tin NED
(Graphical network editor. GNED).

Giao dién dd hoa chay cac mé phoéng

(Tkenv).

= (Giao dién dong 1énh chay m6 phong (Cm-
devn).

» Cong cu v& d6 thi mé ta két qua mé phéng
dang vector (Plove).

+ Céng cu mb ta két qua md phéng dang vo
hudng (Scalar).

= Cong cy x4y dung tai lidu cho cac mod hinh.

+ Céc tién ich, tai liéu hubng dan, mé phong
mau.

Netwark
Simple modules
7
/// = //
Compound module T AN

N

e

Hinh 3: Lwec 4 mang gdém cdc module
don va module phite hop

Cac m6 hinh mé phéng duge tao ra boi cac
module. Cac module c¢6 thé két ndi véi nhau
qua céc cdng (gates, ports) va két hop lal trong
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cac module phire hop. B0 siu coa cdo module
12 khéng gidi han. Cac module truyén théng véi
nhau nhd céc théng diép (messages) qua cic két
néi (links) va céc cong (Hinh 3). Cac md phong
nay c6 thé chay dudi giao dién dd hoa (GUI)
hodc giao dién dong lénh (CMD).

B6 mé phong IDE cia OMNeT++ duoc xay
dung duya trén nén tang Eclipse va md réng thém
vOi phén editors, views, wizards va mot sb chuc
ning khac. OMNeT++ bd sung thém kha ning
tao va chu hinh cdc mé hinh véi file NED va INI,
chay mé hinh va phan tich két qua mé phong
{Hinh 4).

Hinh 4: Giao dién chinh ciia OMNeT++

3.1. X4y dung, chay va phin tich m#t
chwong trinh mo6 phéng

T T
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Hinh 5: X3y dyng va chay méb phéng

Mot mo hinh mé phong trén OMNeT-++ bao
g6m cac tap tin .ned, cAc tap tin .msg, tap tin .ini
v cac tAp tin mA nguén ciia C++ 13 ce (hodic
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.cpp). Pé xay dung mét chuong trinh mé phong
c6 thé chay duoc, trudc tién can phai bién
dich cac tap tin .msg vao ngdn nglt C++ bing
chuong trinh bién dich cpp_msge. Sau budce
nay, tién trinh duge thye hidan tuong ty nhu xay
du’ng bat ky chuong trinh C/C++ tir mé ngudn
va tht ca cac dbi tuong cin phai lién két véi cde

inh chay

1

nuong

thu vién cin thiét dé tac mét
duoc hodc thu vién chiz sé bing chu 2 trinh
opp_makemake. Két qua ctia mé phong cé thé
duge luu vao cac tp tin event log .elog, scalar
.sca, hodc vector .vec (Hinh 5).

Céc md phong trong OMNeT-++ ¢6 thé chay
dugce dudi hai giao dién ngudi dung khac nhau
la Tkenv (giao dién dd hoa) va Cmdenv (giao
dién dong 1énh) trén cac phién ban hé diéu hanh
khac nhau cia Windows, MAC OS hodc Linux.

Khi chay chuong trinh md phong, OM-
NeT++ s& nhic ngudi ding chon tap tin cAu

hinh pht hop Gng véi thuc nghiém dang chay
(Hinh 6).

Hinh 6: Giao dién d0 hoa chay md phéng
giao thirc ARP trong OMNeT++

3.2. Phan tich két quia mé phéng véi
Scave

Scave 1 cong cu phan tich két qua cia
OMNeT++ va giup cho ngudi dung hinh dung
va xtr 1y két qua md phéng bing cach liru vao
céc tp tin ¢6 hudng (vector file) va v6 hudng
(scalar file). Scave duoc thiét ké sao cho ngudi
ding c6 thé lam viée d8 dang v&i céc output tir
viéc chay md phéng don (mdt hodc hai tép tin)
14n viéc chay md phong véi cac tip tin batch
(c6 thé 1én dén hang ngan tap tin va nhiéu thu
muc). Scave dugc hién thuc dudi dang mét bd

sogn thao c6 nhiéu trang. Trong rmode dé hoa,
ngudi dtmg c6 thé tao ra cédc module don hay

phitc hop

Céac submoaule chd zhe luge tao ra %;ano cach s
dung Palette. C4c thude tinh ciia mdi doi tugng
c6 thé duge stra voi muc Properties View hodc
hop thoai d1 kém v&1 menu nglt canh. Mode nay

cling ¢6 nhicu cdng cy ic vii cho viéc xay

dyng m6 hinh mang mot cach dé dang nhu undo/
redo khéng han ché, chon icon cho d6i tuong,
nhan ban dbi tuong, di chuyén, gidng hang, thay
ddi kich thude, phéng 16n... cac d8i tuong.
3.3. Mot 56 nghién ctiu vé OMNeT++ trong
dich vu dao tao trie tuyén

Dua vao mot s6 cong trinh nghién clru clia cac
tac gia nhu Kun (1993), Heijmans (1995), Vass
(1996), Pataki (1998),..., Varga (2011) tai Khoa
Truyén th@ng truong Dai hoc |

da phét trién thém va chinh th (‘
mém mo phomg OMNeT++
Trong nhidu nim qua,
khoa hoc trén khip thé gidi ngh }
OMMNeT++ va céc gbi ng dung md rong cua
nd nhu INET, INETMANET, OverSim, Veins,
ReaSE, MiXiM, Castalia,. .
day, mdi nam c6 hon 200 bai bao nghién ctu vé
OMNeT++ duge cong bd trong cac tap chi khoa
hoe va céc héi thao chuyén vé céc cong cu md
phong. Trong d6. dic biét 1a hoi thao qube té vé
OMNeT++ nhu Héi thao qude € 1an thi nam
vé OMNeT++ duoc t6 chirc vao ngay 23/3/2012
tai Desenzano, [taly va Hoi thao quéo té lan thir
sau vé OMNeT-++ duge td chic ngay 5/3/2013
tai Cannes, Phap. Cac hdi thdo nay duge t6 chirc
cling voi Hoi nghi qubc & vé cac k§ thuat va
cong ey mé phéng (SIMUTools 2012 va SIMU-
Tools, 2013). Hoi thao 1a mot dién dan cho cac

Mhling ndm gan

nha nghién clru trinh bay cdc y tudng méi, céc
Ung dung khac nhau trong 1anh vyc mé phéng
v&i OMNeT++, bao gdm cac chi dé quan trong
clia viée tich hop cdc mé hinh md phéng, két
nbi cac cong cy mé phong khac nhau, cung cap
chc phirong phép tiép c4n m4 hinh chinh x4c hon
va hidu qua hon khi phuc vy truyén théng trong
dich vu dao tao true ‘tuyén, Céc nghién ciru dua
ra mot vai két qua sau:

- Pinh tuyén trong truyén théng da diém.

- DPinh tuyén dua trén ning luong va chét
lugng lién két.
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- Dinh tuyén dyga wén bing théng, d§ tré va
mirc d0 bao mat dir [iéu.

4. W6 phéng giao thire truyén Multimedia
v6i OMNeT++ va mét s6 dé nghi cai tién

- X8y dyng md hinh mang v&i céc tham s6
cb dinh.

- Chuong trinh m6 phéng nay dwgc x8y dung
trong OMNET++ véi muc dich gitip nhén dién
va danh gid mot cach chinh xac hién twgng tré
g6i va mat géi tin trong mot mang thit ¢b chai st
dung giao thic RTP két hop RTCP dé truyén dix
liéu multimedia.

netiine

e dizhitine

- fiberine
7

HetworkConfigurator

ipSendert T
T I e ~L ey
L e e

K
ripSender? tpReceiver?

Hinh 7: Mo hinh mang

- Luoc @b mang duge dat tén 1a RTP_Unil
Network (Hinh 7) bao gdm bén may tinh két
ndi v&i nhau qua hai router, trong d6 Senderl
s€ truyén mdt tdp tin multimedia cho Receiverl,
Sender? ciing s& truyén ciing mot tap tin ¢6 kich
thudce va ndi dung tuong tu cho Receiver2. Lién
két gifta hai router 12 duong fiberline (256Mbps),
lién két giita Senderl va Sender2 dén routerl
cling nhur tir Receiverl dén router2 1a duomg
ethernetline (10Mbps), lién két giita Receiver2
dén router2 1a mot duong dialupline (8kbps). Mo
hinh mang dugce luu trong tap tin simunil.ned va
cdu hinh mang duoc liru trong tap tin omnetpp.
ini.

Pé nghj cai tién giao thirc va xay dung giao
thivc méi mdé phéng hoat dong mang trong
OMNeT++

OMNeT++ st dung ngdn ngit 1ap trinh hudng
déi twong C++. Phan nhan mé phong ciia OM-
NeT++ la mét 16p thu vién. Cac mo6 hinh duoc

tao ra hoan toan ddc lap véi phén nhan md
phong. Ngudi dung cé thé viét thém cac thanh
phén khac, bién dich va lién két voi thu vién
san ¢6 ciia OMNeT-++.

Trong OMNeT-++, cac module ¢c6 quan hé
ké thira. Dac diém nay giup nguoi dung dé dang
md phong nhitng hé théng phirc tap ciing nhu
str dung lai cdc 16p da duge xdy dung trude do.

Trong sb cac 16p nay, cic 16p quan trong
nhit dugc xem 1 cac 16p 16i bao gdm:

» cObject va cOwnedObject 1a cac 16p co
ban d6i v6i hdu hét cac 16p trong OMNeT++.

¢ cModule, cCompoundModule va cSim-
pleModule dai dién cho cac module trong md
phong. Ngudi ding ¢6 thé xay dung cac md
hinh mai béi cac 16p con ciia cSimpleModule
va thay thé it nhit cac ham thanh vién activity()
hodc handleMessage().

« cMessage dai dién cho cac sy kién va viéc
g61 cac thong diép gilra cac module.

» cGate dai dién cho céc cong.

« cPar dai dién cho cac tham s cua cac
module va cac kénh.

» cSimulation luru trit tit cac cac module clia
mang va cAu trac dit lidu danh cho cac su kién
da duoc 18p lich (t8p cac sy kién tuong lai).

5, Két luan

Viéc nghién ctru cic md hinh mang truyén
dit liéu Multimedia dung trong dich vu dao
tao truc tuyén, dd duoc cac nha nghién clru
quan tdm rit nhiéu trong nhitng nim qua. Tuy
nhién, dé c6 thé x8y dung duogc cac mo hinh
thyce nghiém phirc tap, nhiing mang 16n doi hoi
ngudi dung phai ndm vitng cac nguyén tic co
ban va c6 kha ning 1ap trinh tét. Trong twong
lai, cong ddng ngudi ding OMNeT++ s& xay
dyng hoan chinh hon cac tai liéu hd tro, tai lidu
huéng dan, thém nhidu géi chirc ning bd sung,
giip cho OMNET++ tré thanh cong cu khong
thé thiéu d6i v&i nhitng ngudi 1am cong tc
nghién clru cac mang truyén théng ciing nhu
céc hé théng phén tan khac.

Bai bao nay 1a su phat trién cua d& tai cip Truong Xdy dung hé thong dao tao tric tuyén
(E-Learning) tai Truong Dai hoc Vin Hién (dimg cho gidng vién va sinh vién Truong) theo sb 379/
QD-PHVH ngay 25/5/2016 cia Trudng Pai hoc Vian Hién.
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