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KIEN TRUC IMS VA UNG DUNG HO TRQ TUONG TAC
TRONG PHONG HOC DUA TREN MAY TINH

DPoan Thi Qué, Hoang Hong Son va Vil Théi Giang
Khoa Cong nghé Thong tin, Truong Dai hoc Sw pham Ha Noi

Tém tit. Phan hé mang 16i da phuong tién trén nén IP (IMS) dugc cAu thanh va phat trién
béi t& chifc chuin héa mang di dong (3GPP), 1a mot kién tric diéu khién chung cho truyén
tai cdc dich vu trén nén IP. Kién tric gdm mot s6 cac thuc thé thuc hién chiic ning bio
hiéu, diéu khién céc dich vu da phuong tién. Trong bai bdo nay, chiing tdi trinh bay tong
quan vé kién tric IMS, trén co sd d6 chiing toi xdy dung ting dung hd trg tucng tic giita
ngudi day va ngudi hoc trong phong hoc st dung mdy tinh c6 két ndi mang LAN.

Tir khéa: Phan hé mang 16i da phuong tién, OPENIMS, my monster client, phan mém hd
trg tuong tac day hoc, mang LAN.

1. Mo dau

Su ra ddi ctia phan hé mang 16i da phuong tién dua trén nén giao thiic IP (Internet Protocol
Multimedia Subsystem — IMS) md ra mdt xu huéng mdi cho sy phat trién cac dich vu da phuong
tién dua trén nén giao thiic IP. IMS 12 mot nén ting cung cip cic dich da phuong tién cb dinh va
di dong cho phép ngudi dung c6 thé tuong tac véi nhau qua thoai, video, text [1].

Trong hoat dong day hoc, trao d6i thong tin gitta ngudi day va ngudi hoc 1a mot trong nhiing
hoat dong quan trong gép phan ning cao hiéu qua ctia viéc day hoc. Trong phong hoc st dung mdy
tinh (chiing t6i goi 1a phong hoc dua trén mdy tinh), viéc trao ddi thong tin truc tuyén gitfta ngudi
day va ngudi hoc dién ra thudng xuyén va xuyén subt trong budi hoc. D& hd trg trao ddi truc tuyén,
hién nay ngudi ta st dung cac cong cu nhu Yahoo messenger, Skype,... Tuy nhién, véi cac cong
cu nay doi hdi cdc mdy tinh trong phong hoc phai nbi mang Internet, hon nita ching ta phai st
dung mot dich vu ctia bén thii 3. D& khac phuc tinh trang trén, cac nha phat trién ing dung da va
dang tim kiém nhiéu cong cu hd trg cho viéc giao tiép truc tuyén trong phong hoc dua trén may
tinh chi c6 két n6i mang LAN ma khong c6 két ndi mang internet. IMS 1a mdt trong nhiing cong
nghé hitu hiéu d€ xay dung cac ing dung da phuong tién va dang dugc quan tim nghién ciu rong
rii trén thé gidi do c¢6 vu diém hd trg cic ing dung truyén tai trén nén IP [2].
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2. No6i dung nghién ciru
2.1. Kién triic IMS

Kién tric IMS [3] bao gdm 2 16p chinh (Hinh 1): IMS core va Application. IMS core 12 16i
ctia hé thong. N6 diéu khién cudc goi va tao ra két ndi gilta nhitng ngudi st dung dua trén giao
thic diéu khién phién (Session Initiation Protocol - SIP) [4]. N6 dinh tuyén thong diép thong qua
3 may chi CSCF (Call Session Control Function). P-CSCF 1a diém chuyén tiép thong diép dau
tién t6i IMS. I-CSCF dinh tuyén cic thong diép dén S-CSCF tuong ting. S-CSCF la diém trung
tam clia qua trinh chuyén giao ding ki, dinh tuyén, duy tri tinh trang két néi. Application cung
clp céc ung dung. Cac mdy chii thué bao nha (Home Subscriber Server — HSS) 1a mot co sg dit
liéu, noi luu trit hd so ngudi dung va thong tin lién quan dén dich vu. Chiic ning dinh vi thué bao
(Subscriber Locator Function - SLF) x4c dinh HSS nao dang chia hd so ctia ngudi dung tuong
ting. Ngoai ra, IMS con bd sung thém mot s6 cic thuc thé d€ dam bao su truy nhap clia cic thiét
bi dén tir cic mang khéc nhau (CS mobile, PSTN,. . .) thong qua cac cong nhu 138 BGCF (Breakout
Gateway Control Function), MGCF (Media Gateway Control Function), Media Gateway (MGW),
Signaling Gateway (SGW).

=

Application

IMS Core

—_——
» CS mobile, PSTN

Hinh 1. Kién tricc IMS

2.2. Xay dung ng dung hé tro tuong tic trong phong hoc dua trén may tinh

trén nén tang IMS

Nhu da trinh bay ¢ muc 1, muc dich xay dung hé :[héng nay 1a nham tach biét su phu thudc
vao mang Internet trong phong hoc dua trén mdy tinh. O d6 ngudi hoc vain c6 thé trao ddi thong
tin véi gido vién chi véi moi truong truyén tin 1a mang LAN véi nhiéu muc dich:

- Hoc vién giii cau héi truc tiép cho gido vién trong qué trinh hoc.

- Hoc vién nop bai thuc hanh truc tiép cho giang vién.

- Ho tr¢ giang vién diém danh hoc sinh.

- H0 trg goi dién trao déi truc tiép véi chit luong tot chi véi moi trudng truyén 12 mang noi
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bd trong cd sé giao duc.

Hé th6ng clia chiing tdi dudc xdy dung trén nén kién tric IMS dua trén phan mém ma ngudn
md cua vién FOKUS [5, 6].

Trién khai hé thong:

) D€ trién khai hé théng cin ciu hinh nhu sau: Mdy chi cai hé diéu hanh Ubuntu Server
t6i thiu v6i bd vi xit 1 Intel Core I 5, RAM 4G, cic mdy khach cai hé diéu hanh Ubuntu hoic
Window véi bo xit 1i Intel Pentium 4, RAM 1G, mdy chi va cidc mdy tram dudc két nbi trong mang
cuc b0 cua ¢ sd gido duc.

Thi tu cac bude cai dat OpenIMS [5] dudc cho dudi Bang 1.

Bdng 1. Cdc budc cai ddat OpenIMS

Bude 1 Budc 2 Budc 3 Budc 4 Budc
- Download OpenIMS Core PN N <o e
pen VS ©OI€ |4y hinh DHCP va | - Cai dit Co
«. 4. | - Tao thu muc chua cac file o 1 10 A
- Cai dat . DNS sG du liéu -
, .. | caidat . . . 1~ | - Khoi
cac  goi . N - Copy file open-ims | - Tao cd s6 di R
PO - Phan quyén thu muc SN n dong
phan mém dns file vao thu muc | liéu
Ak OpenIMSCore . ) . , OpenIMS
can thict TAi mé neudn bind cua etc - Chinh sta
a1 guor N - Restart lai bind file hosts
- Bién dich ma ngudn

2.3. Két qua thuc nghiém

Chﬁ\ng t6i da trién khai trén hé théng may chi Ubutu Server version 12.04 véi 20 méy khach
chay hé diéu hanh Ubuntu Destop 12.04.

Dai cii dit thanh cong céc thuc thé diéu khién cudc goi (S-CSCF, I-CSCF, P-CSCF), cd s&
dir liéu (HSS) [5], IMS Clients [6].

e Giao dién FhoSS (Hinh 2):

S FOKUIS

eeabde

FHoSS - The FOKUS Home Subscriber Server (Rel. 7)

HOME USERIDENTITIES SERVICES NETWORK CONFIGURATION STATISTICS

|

User Identities
® IMS Subscription Pty
IMS Subscription - Search
Search
Create
¢ Private identity Enter Search Parameters:
Search .
[
Create
Name
* Public User identity S-CSCF Name
Search
Create Search

Hinh 2. Giao dién FhoSS

e Tao méi nguoi dung (Hinh 3):
e Quan li ngudi dung (Hinh 4):
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IMS Subscription -IMSU- Private User Identity -IMPI- Public User Identity -IMPU-
] D D
Name* uecy| Identity* QueGV@open-ims.test loensty" 50:0ueGV@cpen-ms tes:
Capabilities Set none j Secret Key" 123456 Barng .
Preferred S-CSCF none K| SenvceProfle’  eatw o |
O Authentication e j
Diameter Name DigestAKMYT Charging-ioSet.  Seet Crargng i -
Mandalory flelds were marked with ™" 3GPP) Can Regster i [
DysE I5 IMPU Type* Publc User gty EH
| “save || Refresh || Reset | m T |
o o (FOKUS) 0 PSlAchaton
Digest al -
(CableLabs) =
QIR Ninact

Hinh 3. Tao méi ngugi diing

=L FOKLIS

FHoSS - The FOKUS Home Subscriber Server (Rel. 7)

HOME USERIDENTITIES SERVICES NETWORK CONFIGURATION STATISTICS
User Identities

g IMS Subscription - Search Results

Create

© Private Identity
soren D Name  scoctMeme  Damelreme

Create

5 Que
4 QueDT
® Public User identity 7 QueGV scsctopen-ims.test
Search

creats , Rows perpage
20 v

Hinh 4. Quan Ii ngwoi dung

AR Contace ) monster - 0.9.8 RER | (e monster - 0.9.8 (s () [£3)

Add Contact ﬁj i ot bl ety File Contacts Actions Tools Help
Add a user to your contact list _ \ Giao vien Que
x‘&, (' sip:QueGV@open-ims.test \( Giao vien Que
'\Q, J sip:QueGV@open-ims.test

- \\\\ edit profile
Sip UR: [siphocsinhatjeopen-ims test | 0 one v . \ S it profile
A
@ online v

Display Name: {nocsinhal

Group: lfnends ‘ v » friends ‘

| add (ontactH cancel ‘

v w friends

searchremits @ hocsinh01 - Offline

@ hocsinh02 - Offline

| Sip URI | Name | Country |
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Hinh 5. Danh ba quan Ii hoc sinh

e Hoc sinh c¢6 thé gti tin nhén truc tiép cho gido vién (Hinh 6):

e Hon thé nita c6 thé tryc tiép két nbi thiét 1ap cudc goi (Hinh 7):
Trién khai thuc nghiém trén mdy khach:

Gido vién dang nhap véi tai khoan Gido vién:

- QueGV @open-ims.test
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ew Terminal Help 8 monster - 0.9.8 (=)E@)x]
~Short Messa vice Fle Contacts Actions Tools Help File Contacts Actions Tools Help
Short Message Service " AN, Giao vien Que
- 1\\ hocsinho1 4 N ) ipQ e’”Q enims test
Use ";” to separate recipients in case of more - [ i Y ip: QueGV@open-ms
L J sip:hocsinh01@open-ims.test N
To: A, ) edt profile
\\ ‘ edit profile Y ¥,
: ~ - @ online v
sip:QueCV@open-ims.test ‘ @ online w
Message v v friends
Em Ia hoc sinh 01 7w friends hocsinnd1 - Offline
Ciao Vien Que - Offline hocsinn02 - Offling
:1«;‘ incoming message
9 QueGV@openims test
Send Al Contagts . X, cal Messages
Em la hoc sinh 01

iom meccanst

Hinh 6. Hoc sinh giti tin nhdn truc tiép cho gido vién

_I\\ ¢ Giao vien Que

MM y ™\, hocsinho1
\ 4 iy QueCiopen i e -\ A sip:hocsinh01@open-ims.test
3 fil
&; ,‘ Ved't e \\\; edit profile
@ online v -
@ online v

v w friends
v w friends
hocsinh01 - Offline
Ciao Vien Que - Offline
hocsinh02 - Offline

©)) Incoming call ... ) outgoing call ...
sip:hocsinh01@open-ims.test sip:QueCV@opendims.test

Status: initialising Status: initialising .

Al Contacts & call Messages ) & o ] -
& . G2 Reject W0 Fameacse | & o L Maccanar & | N S

Hinh 7. Truc tiép két néi thiét lip cuéc goi

- Giao thic: sip:QueGV @open-ims.test

Hoc sinh ddng nhap véi tai khoan hocsinhO1:
- hocsinh01 @open-ims.test

- Giao thuc: sip:hocsinh01@open-ims.test

e Vi hé théng hd trg tuong tac ndy gido vién cé thé tao cho minh danh ba d€ quén li hoc
sinh (Hinh 5).

3. Kétluan

Trong bai bdo nay, ching tdi dua ra mot cdi nhin téng quat vé kién tric IMS. Trén co s6 do,
chiing t6i x4y dung tng dung ho trg tuong tic trong phong hoc dua trén mdy tinh. (ing dung nay
hd trg trao d6i thong tin truc tuyén giita ngudi day v ngudi hoc dudi dang text va call. Pay 1a co
s& cho nhiing ing dung thuc té tiép theo dudc tich hop trén nén IMS. Hudng phat trién tiép theo
ctia chiing t6i 14 x4y dung hé théng hd trg truyén thong da phuong tién trong phong hoc dua trén
mdy tinh gép nhdm nang cao chit lugng day hoc.
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ABSTRACT
IMS architecture and supporting interaction in the classroom using computers

The Internet Protocol Multimedia Subsystem, a common control architecture for the
transmission of IP-based services, is developed and specified by the 3rd Generation Partnership
Project (3GPP). The architecture consists of a number of entities that perform signaling and control
functions for multimedia services. In this paper, we first present an overview of IMS architecture.
We then build applications that support interaction between teachers and students in the classroom
using computers connected to the LAN.

Keywords: Internet Protocol Multimedia Subsystem, OPENIMS, my monster client,
interaction teaching software, LAN.
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