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MO DAU

Ngay nay cong nghé thong tin di dong dang phat trién. Cac mdy dién
thoai di dong ngoai viéc thuc hién chirc ndng thoai binh thuong con dugce tich
hop thém nhiéu tinh ning khac nhu cho phép ngudi sir dung co thé cai dat
thém chuong trinh. Hang Sun MicroSystem d3 phat trién phan mém Java cho
lap trinh di dong (J2ME) ma hién nay nhiéu nha san xuat thiét bi da tich hop
vao. Song song v4i thong tin di dong thi mang IP ciing dang phat trién nhanh
chong. P c6 nhiéu nha cung cép dich vu thoai qua mang IP nhung thoai qua
mang IP sir dung thiét bi dau cubi di dong con it. Giao thirc diéu khién bao
hi€u phién (SIP) la mét giao thirc bdo hi¢u don gian nhung cé kha nang cao
dé diéu khién bao hiéu trong mang IP.

Trong qué trinh hoc cao hoc nganh xir 1y thong tin va truyén thong, em
rat tdm ddc véi mon hoc 1ap trinh hé phén tan cua théy gido, TS Ha Quéc
Trung. Do vdy em quyét dinh chon d& tai “Lép trinh SIP cho thiét bi di dong
bang Java”. Em xin chan thianh cam on thay gido TS Ha Qudc Trung tan tinh
huéng dan em trong qué trinh thuc hién luan vin. Em ciing xin cam on ban
bé, ddng nghiép da hd tro em trong qua trinh thyc hién luan van nay.

Luan vin gdm 5 chuong:

Chuong 1 nghién ctru vé giao thirc diéu khién bao hiéu phién (SIP).

Chuong 2 nghién ctru vé 1ap trinh cho thiét bi di dong.

Chuong 3 nghién ctru st dung bd cong cu dé phat trién cac MIDlet.

Chuong 4 nghién ctru vé cac giao dién ing dung chuong trinh SIP.

Chuong 5 1a 1ap mdt chuong trinh SIP c6 céc chiic nang dang nhap, goi

dén mot thiét bi SIP khéc, cho va tra 101 cude goi tir mot thiét bi SIP khac dén.
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CHUONG 1: GIAO THU'C PIEU KHIEN PHIEN (SIP)

1.1. Khai niém

SIP 14 mot giao thuc 16p Gmg dung duoc thiét ké va phat trién boi IETF.

bac ta SIP c6 trong mot vai RFC, trong d6 quan trong nhét 1a RFC 3261.

SIP 13 mét giao thirc bao hiéu cho diéu khién cac phién da phuong tién.

N6i cach khéc, SIP cung cap mdt cach thiét 1ap truyén thong thoai, video va

tin nhan giita cac thiét bi.

SIP dwa trén HTTP (Hyper Text Transfer Protocol — giao thirc truyén

siéu van ban). SIP 1a mot giao thirc Client/Server, trong dé cac yéu cau duoc

bén goi (client) dua ra va bén bi goi (server) tra 10i.

1.2. Cac dic diém cia SIP

Tinh di dong: SIP cho phép mdt client mdt vi tri ¢ dinh bat ky,
do d6 cudc goi co thé dugc dinh tuyén téi né str dung mét dia chi
da biét nhu mot dia chi email.

CAu tric ban tin mém déo: ban tin ctia SIP ¢6 dang vin ban (text)
1am cho n6 dé dang mo rong thém céac g dung mai.

Phén tan chirc ning giira cac thiét bi: SIP cho phép cac yéu cau
c¢6 thé duoc dinh tuyén dong qua céc thiét bj khac nhau, cho phép
chtrc ning dugc phan tan va cac yéu cau dinh tuyén qua céc thiét
bi lién quan.

Su thoa thuan cua céc tinh niang duge hd trg: diéu nay lam cho
SIP rét co thé thich nghi nhu sy mé rong phuong tién va giao
thirc duogc str dung cho mot cudc goi riéng bi¢t dugc théa thuan
giita céc client trong cudc goi d6. Két qua 1a SIP c6 thé thiét 1ap
bat ¢t kiéu hdi thoai nao bao gém thoai, video, tin nhén.

Tach riéng bao hi¢u va thong tin: trong SIP duong di cua bio

hi¢u va thong tin hoan toan ddc lap.
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e Su chia nhanh: diéu nay cho phép cac thiét bi duoc lién két véi
mét dia chi don, do do tit ca hodc 13 mot sy lua chon cua cac
thiét bi nay co thé duoc lién lac ddng thoi hodc tuan tu tuy thude
chinh sach dia phuong.

1.3. Cac phan tir mang SIP
1.3.1. User agent (UA)

UA la thiét bi dau cudi trong mang SIP. UA c6 thé 1a mot may tinh cai
phan mém SIP, c6 thé 1a dién thoai SIP, dién thoai di dong, PDA ...

UA thudng duoc dé cap toi 1a UA server (UAS) va UA client (UAC).
UAS va UAC chi 1a cac thuc thé logic, mdi UA déu chira 1 UAS va UAC.
UAC 12 mot phan cia UA ma gti yéu cau va nhan tra 10i. UAS 1a mot phan
ctia UA ma nhan yéu cau va gui tra 10i.
1.3.2. Proxy Server

Proxy server 1a thiét bi trung gian gitta cac UA. Proxy server chuyén
cac yéu cau va tra 10i giita cac UA.

Co 2 loai proxy server la proxy server trang thai (stateful) va proxy
server khong trang thai (stateless).
1.3.2.1. Proxy server khong trang thai

Proxy server khong trang thai don gian chi 1a mot bd chuyén tiép ban
tin. NO chuyén tiép cac ban tin doc 1ap véi nhau. Mac du cac ban tin dugc sép
xép vao cac giao dich nhung n6 khong quan tam dén giao dich.

Proxy server khong trang thai don gian nhung nhanh hon proxy server
trang thai. Mot trong nhiing han ché cua proxy server khong trang thai 1a né
khong c6 kha nang truyén lai cac ban tin va thuc hién cac dinh tuyén phuc tap

hon vi du nhu chia nhanh .
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1.3.2.2. Proxy server trang thdi

Proxy server trang thai phirc tap hon. Khi nhin dugc mét yéu cau,
proxy server tao ra mot trang thai, trang thai nay dugc duy tri cho téi khi két
thiic phién giao dich. Mot ) giao dich, dic biét 1a giao dich dugc tao bdi
“INVITE” c6 thé kéo dai hoi 1au (dén khi bj goi nhidc may hodc tir chdi cudc
goi). Boi vi may chi phai quan 1y trang thai trong sudt thoi gian giao dich nén
su thuc thi cia n6 bi gi61 han.

Kha ning lién két cac ban tin SIP vao trong cac giao dich 1am cho
proxy server cO mot sb tinh nang thu vi. Proxy server co thé thuc hién viéc
chia nhanh, tic 1a trong khi nhan mét ban tin thi hai hay nhiéu ban tin khac c6
thé duoc giri di.

Proxy server co thé thuc hién viéc truyén lai cac ban tin bdi vi tur trang
thai cua giao dich né biét dugc 13 da nhan duoc cung ban tin d6 chua. Proxy
server c6 thé thuc hién cac phuong phap phirc tap dé tim kiém mot ngudi st
dung, vi du khi may ctia nguoi sir dung & co quan khong tra 10i thi nd co thé
chuyén cudc goi dén may di dong ctia ngudi do.

Hau hét cac SIP proxy hién nay 13 trang thai vi cu hinh cta chung
thuong phtrc tap.

1.3.3. Registrar server

Registrar server 1a mot thiét bi nhan cac yéu cau dang ky va luu trix

thong tin ciia nguoi st dung.
1.3.4. Redirect server
Redirect server 1a mot thiét bi nhan ban tin yéu cu va gui tra lai ban tin

trd 101 chtra danh sach vi tri cia mdt nguoi st dung.
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1.4. Cac ban tin SIP

Truyén thong sir dung SIP (thudng duoc goi 1a bao hiéu) bao gom mot
diy cac ban tin. Cac ban tin c6 thé duoc truyén doc lap boi mang. Thong
thudng mdi ban tin duoc truyén trong mot gam dir liéu UDP. Mdi ban tin bao
gdém phan dong dau tién, phan dau dé va phan than ban tin. Phan dong dau
tién chi ra loai cua ban tin. C6 hai loai ban tin SIP. Ban tin yéu cau duoc st
dung dé khai tao mot s6 hanh dong hoac 1a bao cho nguoi nhan yéu cau nao
d6. Ban tin tra 1oi dé xac nhan mot yéu cau da dugc nhan va duoc xir 1y va
chtra trang thai cta viéc xtur ly.
1.4.1. Cdc ban tin yéu cau

e INVITE : ban tin nay st dung dé thiét 1ap mot phién. Vi du mot
ban tin INVITE nhu sau:

INVITE sip:7170@jiptel.org SIP/2.0
Via: SIP/2.0/UDP 195.37.77.100:5040;rport
Max-Forwards: 10
From: "jiri" <sip:jiri@iptel.org>;tag=761t7a07-c091-4192-84a0-
d56e91fe104f
To: <sip:jiri@bat.iptel.org>
Call-ID: d10815e0-bf17-4afa-8412-d9130a793d96@?213.20.128.35
CSeq: 2 INVITE
Contact: <sip:213.20.128.35:9315>
User-Agent: Windows RTC/1.0
Proxy-Authorization: Digest username="jiri", realm="iptel.org",
algorithm="MDS5", uri="sip:jiri@bat.iptel.org",
nonce="3¢cef753900000001771328f5ae1b8b7f0d742dalfeb5753c",
response="53fe98db10e1074
b03b3e06438bda70f"
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Content-Type: application/sdp
Content-Length: 451

v=0

o=jku2 0 0 IN IP4 213.20.128.35
s=session

c=IN IP4 213.20.128.35
b=CT:1000

t=00

m=audio 54742 RTP/AVP 97 111112608453 101
a=rtpmap:97 red/8000
a=rtpmap:111 SIREN/16000
a=fmtp:111 bitrate=16000
a=rtpmap:112 G7221/16000
a=fmtp:112 bitrate=24000
a=rtpmap:6 DVI4/16000
a=rtpmap:0 PCMU/8000
a=rtpmap:4 G723/8000

a=rtpmap: 3 GSM/8000
a=rtpmap:101 telephone-event/8000
a=fmtp:101 0-16

Phan dau dong cho ta biét day 1a ban tin INVITE. Sau d6 la dia chi cta

budc truyén tiép theo cua ban tin.

Truong dau dé “Via” duoc str dung dé ghi lai dudng di cia ban tin yéu

cau. Sau do6 né duoc st dung dé dinh tuyén ban tin tra 101 theo chinh xac cung

mot duong di. Ban tin INVITE chi chira mdt truong “Via” 1a duogc tao ra bdi

UA gui ban tin.
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Truong dau dé “From” va “To” 1a dia chi cua nguoi goi va ngudi bi
goi.

Truong “Call-ID” dé nhan dang cac ban tin trong cing mot cudc goi.
Céc ban tin nay c6 cung mot “Call-1D”.

Truong “Cseq” dung dé chi thr ti ciia cac yéu cau.

Truong “Contact” chtra dia chi IP va cong ma ngudi giri dang doi cac
yéu cau tir ngudi bi goi.

Pau dé cuia ban tin dugc phan cach véi phan than boi mot dong tréng.

Phéan than ctia ban tin INVITE chtra mé ta kiéu dit lieu duge chép nhan
boi nguodi gui va duoc ma hoa trong SDP.

e ACK : ban tin ndy céng nhan da nhan ban tin tra 10i cudi cing
cho INVITE. Thiét 1ap mét phién sir dung bét tay 3 bén. Viéc
nay tén thém thoi gian trude khi bi goi chap nhan hodc tir chéi
cudc goi. Bi goi s€ gui lai ban tin tra 101 cudi cung theo chu ky
cho dén khi nhan duoc ban tin ACK.

e BYE : ban tin nay dung dé két thac mot phién da phuong tién.
Bén niao mudn két thic phién thi giri BYE cho bén kia.

e CANCEL : dung dé huy bé mot phién khong duoc thiét 1ap day
du.

e REGISTER : dung dé may chu registrar biét vi tri hién tai cua
user. Thong tin vé dja chi IP va cong hién tai cia mot user chta
trong ban tin REGISTER. May chu registrar 1iy thong tin nay va
dua vao co s¢ dir liéu vi tri. Co s¢ dit li¢u nay sau d6 dugc su
dung bdi cac proxy server dé dinh tuyén cudc goi tdi user. Viée
dang ky 13 han ché thoi gian va can phai dugc 1am tuoi theo chu

ky.
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1.4.2. Cdc badn tin phuc dap

Khi mot UA hoidc proxy server nhan dugc mot yéu cau thi né gui lai
mot phic dap. Tat ca yéu cau phai duoc phes dap trir yéu cdu  ACK. Mot
phuc dap dién hinh nhu sau:
SIP/2.0 200 OK
Via: SIP/2.0/UDP 192.168.1.30:5060;received=66.87.48.68
From: sip:sip2@iptel.org
To: sip:sip2@iptel.org;tag=794fe65c16edfdf45da4fc39a5d2867¢c.b713
Call-ID: 2443936363@192.168.1.30
CSeq: 63629 REGISTER
Contact: <sip:sip2@66.87.48.68:5060;transport=udp>;q=0.00;expires=120
Server: Sip EXpress router (0.8.11pre21xrc (1386/linux))
Content-Length: 0
Warning: 392 195.37.77.101:5060 "Noisy feedback tells:
pid=5110 req_src ip=66.87.48.68 req src_port=5060 in_uri=sip:iptel.org
out uri=sip:iptel.org via_cnt==1"

Dong dau tién cua ban tin phic dap chira phién ban cia giao thuc
(SIP2.0), ma phuc déap va ly do.

Ma phiic dap 1a mot sb nguyén tir 100 dén 699 va chi loai phiic dap. Co
6 16p cua phuc dap:

e /xx la phic dap tam thoi. Mot phuc dap tam thoi 1a phuc dap ma
béo cho bén nhan biét 1a yéu cau twong tmg di nhan dugc nhung
két qua cua xir Iy 1a khong biét. Phiic dap tam thoi duoc gui chi
khi viéc xir Iy khong hoan thanh ngay 1ap tirc. Nguoi gui phai

dung viéc gui lai yéu cau trén.
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Thong thudng cac proxy server guri phuic dap voi ma 1a 100 khi chung

bit dau xtr 1y mot INVITE va cac UA gui phuc dap véi ma 1a 180 (do

chudng).

2xx 14 cac phic dap xac thuc cudi cing. Phic dap cudi cing
dong thoi két thuc giao dich. Phiic dap voi ma tir 200 dén 299 1a
cac phiic dap xac thuc c6 nghia 1a yéu cau da duge xtr Iy thanh
cong va duge chap nhan. Vi du phic dap 200 OK duge giri khi
mot user chap nhan 10i moi téi mot phién ( yéu cau INVITE ).
3xx dung dé dinh huéng lai mot ngudi goi. Mot phuc dap dinh
hudng lai cho thong tin vé vi tri méi cua user hodc mot dich vu
ma ngudi goi ¢ thé sir dung. Phuc dap dinh hudng lai thuong
duoc giri boi proxy server. Khi mot proxy nhan mot yéu cau va
khoéng mudn hodc khong thé xtr Iy vi bat cur 1y do gi, nd s& guri
mot phuc dap dinh hudng lai to1 nguoi goi va dat vi tri khac vao
trong phiic dap ma nguoi goi c6 thé mudn thir lai. N6 c6 thé 1a vi
tri cia mdt proxy khac hoac 1a vi tri hién tai cua bi goi (tir co so
dir liéu vi tri cta registrar). Chu goi sau d6 c6 thé gui lai yéu cau
t61 vi tri méi. Cac phic dap 3xx 1a cudi cung.

4xx 14 cac phic dap cudi cung tir chdi. Mot phic dap 4xx cod
nghia rang van dé & phia chii goi. Yéu cau khong thé xtr Iy vi nd
chtra ct phap sai hoac né khong thé duoc thuc hién & server.

Sxx c6 nghia 1a vin dé ndm & phia server. Yéu cau c6 thé hop 18
nhung server 16i khong thuc hién duoc.

6xx c6 nghia 1a yéu cau khong thé duoc dap ung & bat ky server
nao. Phuc dap nay thuong dugc guri boi server ma cd thong tin
cubi cling vé mot user cy thé. Cac UA thuong giri ban tin 603 tir

chdi tra 101 khi user d6 khong mudn tham du vao phién.
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1.5. Cac giao dich SIP

Mic du chung ta nodi rang cic ban tin SIP dugc giri mot cach doc lap
qua mang, ching thuong dugc sip xép vao cac giao dich boi cac UA va céac
proxy server. Vi vay SIP dugc goi 1a cac giao thuc giao dich.

Mot giao dich 1a mdt chudi céc ban tin SIP dugce trao ddi gilra cac phﬁn
tr mang SIP. M6t giao dich bao gdm mot yéu cau va tat ca phiic dap cho yéu
cau d6. D6 bao gdm khong hodc nhiéu phiic dap tam thoi va mot hodc nhidu
ban tin cudi cing.

Néu mot giao dich dugc khoi tao bdi mot yéu cAu INVITE thi giao dich
d6 ciing bao gdm ACK nhung chi khi phtic dap cudi cing khong phai 1a phuc
dap 2xx. Néu phuc dap cudi cung 1a 2xx thi ACK khéng phai 1a mot phan cua

giao dich.
Caller Callee
INVITE
100 Trying
< L
. Giao dich 1
180 Ringing :
¢
200 0K
<
ACK
P
BYE
< o
200 OK Giao dich 2
>

Hinh 1.1. Cac giao dich SIP
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1.6. Cac hgi thoai SIP

Mot hoi thoai twong Gmg vi mot quan hé SIP dong dang (peer-to-peer)
giita hai UA. Cac hoi thoai lam cho viéc sap xép thir tu va dinh tuyén cac ban
tin gifra cac diém cudi SIP duoc thuan tién hon.

Cac hoi thoai dugc dinh danh str dung cac truong Call-ID, From va To.
Céc ban tin c¢6 ba truong niy gidng nhau thi ciing trong mot hoi thoai. Mot

hoi thoai 1a mot day cac giao dich. Hinh 1.2 chi ra cdc ban tin trong mdt hoi

thoai.
Cale Calls
INVITE > \
‘ 100 Trying Giao
: dich
180 Ringing :
< 1
200 OK
< ..
ACH HOI
>
BYE
< Giao
200 OK dl Ch
> 2 /

Hinh 1.2. Ho1 thoai SIP

Mot s ban tin thiét 1ap mot hoi thoai, mot s6 thi khong. Piéu nay cho
phép biéu dién ré rang méi quan hé cia cac ban tin va dong thoi dé giri cac
ban tin ma khong lién quan téi cac ban tin khac ngoai hoi thoai. Piéu nay thuc

hién dé dang hon boi vi UA khong phai giit trang thai hoi thoai.
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Vi du ban tin INVITE thiét 1ap mot hoi thoai boi vi nd s& duge kém
theo sau boi yéu cau BYE dé két thiic phién duogc thiét 1ap boi INVITE. Ban
tin BYE nay dugc gui trong ciing mot hoi thoai duoc thiét 1ap bai INVITE.
Nhung néu mot UA giri mot yéu cau MESSAGE thi yéu cau nay khong thiét
1ap hoi thoai. Cac ban tin sau s¢ duogc guri doc 1ap véi ban tin trude.

1.6.1. Cdc hoi thoai lam cho dinh tuyén thudn tién

Chung ta biét r%mg cac hoi thoai cling dugc st dung dé dinh tuyén cac
ban tin gitra cac UA.

Gia st rang user sip:bob@a.com muén néi chuyén véi
user:pete@b.com. Chu goi biét dia chi SIP ctia bi goi nhung dia chi nay
khong néi bat ky diéu gi vé vi tri hién tai ctia user — chu goi khong biét phai
giri yéu cau toi host ndo. Vi vy yéu cau INVITE duoc gt téi mot proxy
server.

Yéu cau sau d6 dugc gui tir proxy dén proxy t6i khi né dén mot proxy
ma biét vi tri hién tai cda bi goi. Qua trinh nay dugc goi 1a dinh tuyén. Khi
yéu cau da dén duoc bi goi, bi goi s& tao mot phiic dap guri lai cho chu goi. Bi
goi dong thoi ciing dua truong dau dé “Contact” vao trong phuc dap va s&
chira dia chi hién tai cua user. Yéu cau gdc ciing chira truong dau dé
“Contact” c6 nghia la ca hai UA biét vi tri hién tai cua nhau.

Boi vi cac UA biét vi tri ctia nhau nén khong can thiét phai giri yéu cau
qua céc proxy nita, chiing c6 thé dugc giri truc tiép tir UA dén UA. D6 chinh
13 hoi thoai 1am cho dinh tuyén thuan tién.

Cac ban tin trong cung mot hdi thoai sau do sé dugc gui truc tiép tor UA
dén UA. Diéu nay gitp cai thién hiéu ning bdi vi cac proxy khong xem tat ca
cac ban tin trong cung mot hoi thoai, chung thuong dugce st dung dé dinh
tuyén yéu cau dau tién ma thiét 1ap hoi thoai. Cac ban tin truc tiép dong thoi

cling dugc truyén voi do tré nhé hon nhidu béi vi mot proxy thuong thuc hién
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cac phép toan logic dinh tuyén phtc tap. Hinh 1.3 13 mot vi du minh hoa

nhiing dicu trén.

Proxy 1 Proxy 2

E INVITE E

INVITE INVITE

>

Caller Callea

Hinh 1.3. Hinh thang SIP

1.6.2. Nhin dang hgi thoai

Chung ta da biét réng su nhan dang hoi thoai bao gém ba phén : Call-
Id, From tag va To tag. Nhung né khong rd rang tai sao cac phan nhén dang
hoi thoai lai dugc tao chinh x4c va ai déng gop phan nio.

Call-Id duoc goi 1a phan nhan dang cudc goi. N6 phai 1a mot chudi ky
tu duy nhat dé nhan dang mdt cudc goi. Mot cudc goi bao g6m mot hay nhiéu
hoi thoai. Pa UA c6 thé phuc dap cho mot yéu cau khi mot proxy phan nhanh
yéu cau d6. Mdi UA gtri mot phiic dap 2xx thiét 1ap mat hoi thoai riéng r€ voi
chu goi. Tat ca cac hoi thoai ndy 13 mot phan ctia ciing mot cude goi va co
cung tham sb “Call-Id”.

From tag dugc tao ra bdi chu goi va ndé nhan dang duy nhét hoi thoai

trong UA cua chu goi.
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To tag duoc tao ra boi bi goi va nd nhan dang duy nhat hoi thoai trong
UA cua bi goi.

Su nhan dang hoi thoai phan cép nay la can thiét boi vi mot su moi
cudc goi co thé tao ra vai hoi thoai va chii goi phai c6 kha ning phan biét
chung.

1.7. Nhirng kich ban SIP dién hinh.

Phan nay trinh bay mot cach khai quat cac kich ban SIP dién hinh
thuong xay ra.
1.7.1. Ding ky

Nguoi sir dung phai ding ky véi mot registrar dé nhitng ngudi st dung
khac c6 thé lién lac dén duge. Mot su dang ky bao gém mot ban tin
“REGISTER” va mdt phuc dap “200 OK” tir registrar néu su dang ky 13 thanh
cong. Sy dang ky thuong phai xac thuc do d6 mot phic dap “407” c6 thé
duoc giri néu ngudi sir dung khong cung cap su tin cdy hop 16. Hinh 1.4 1a
mot vi du vé sy dang ky.

User Agent Hcﬂ ﬂrar

REGISTER
w/io credentials

407

REGISTER
w/ credentials

200 OK

Hinh 1.4. Su dang ky
1.7.2. Khai tao phién
Mot sy khoi tao phién bao gém mot yéu cAu “INVITE” ma thuong 1a
guri t6i mot proxy. Proxy giri ngay mot phiic dap “100 Trying” dé nglmg viéc

gui lai va chuyén yéu cau sau nay.
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Tat ca phuc dap tam thoi duge tao boi bi goi duoc giri lai cho chu goi.
Khi bi goi 6 chudng né gri phuc dap cho chil goi ban tin “180 Ringing”.

Khi bi goi nhic may n6 gui lai ban tin “200 OK”va né dugc giri lai cho
dén khi nhan dugc mot “ACK” tir chu goi. Phién duoc thiét 1ap & diém nay.

Hinh 1.5 1a mdt vi du minh hoa su khdi tao phién.

Callr SIP Proxy Calle
INVITE
‘ 100 Trying
INVITE >
4 100 Trying
4 180 Ringing
4 180 Ringing
‘ 200 QK
‘ 200 OK
ACK >
RTP Streams
1 !

Hinh 1.5. Khéi tao phién

1.7.3. Két thiic phién

Két thac phién duoc thugc hién béng cach guri ban tin “BYE”. Ban tin
“BYE” dugc gt truc tiép tr mot UA dén UA khac trir khi mot proxy trén
duong di cia yéu cau “INVITE” chi ra rang n6 phai di theo bang cach sir
dung dinh tuyén ban ghi.

Bén mudn két thiic phién giri mot yéu cau “BYE” t6i bén kia. Bén kia
s& gtri lai mot phuc dap “200 OK” dé xac nhan yéu cau “BYE” va phién cham

dut.
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1.7.4. Dinh tuyén ban ghi

Tat ca yéu cu trong mot hoi thoai mic dinh duoc giri truc tiép tir mot
UA dén UA khac. Chi nhimng yéu cau ngoai mot hoi thoai 1a di qua cac proxy.
Céach nay 1am cho mang SIP mém déo hon boi vi chi c6 mot s6 nho ban tin
dén proxy.

C6 nhitng tinh hudng ma proxy can luu lai duong di cua tat ca ban tin.
Vi du proxy diéu khién hop NAT hodc proxy thuc hién tinh cudc can phai luu

lai duong di cua yéu cau “BYE”.

khong c6 dinh tuyén ban ghi co dinh tuyén ban ghi
LA SIP Proxy UA2 LA SIP Proxy LAz
BYE
BYE
> —>
200 OK BYE
< —p
200 OK
200 0K

Hinh 1.6. Chim dit phién

K¥ thuat ma mot proxy cé thé cho cac UA biét 1a né6 mudn luu lai
duong di cua tat ca ban tin dwoc goi 14 dinh tuyén ban ghi. Proxy nay sé chén
truong dau dé “Record-Route” vao cac ban tin SIP ma c6 chira dia chi cua
proxy d6. Céac ban tin dugc giri trong mot hoi thoai sé di qua tit ca proxy ma
cheén mot truong “Record-Route” vao ban tin do.

Bén nhan yéu ciu d6 nhan dugc mot tap cac truong “Record-Route”
trong ban tin 6. N6 phai anh xa lai tat ca truong d6 vao trong phiic dép béi vi

bén phat yéu cau do6 ciing can phai biét tap proxy do.
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1.8. So sanh SIP va H.323

Ngoai SIP con c6 mot giao thirc bao hiéu khac duoc sir dung phd bién
hién nay la H323.

Giira H.323 va SIP c6 nhiéu diém tung déng. Ca hai déu cho phép diéu
khién, thiét 1ap va huy cudc goi. Ca H.323 va SIP déu hd tro tat ca cac dich vu
can thiét, tuy nhién c6 mot s6 diém khac biét gitta hai chuan nay. D6 la:

e H.323 ho tro hoi nghi da phung tién rat phuc tap. Ho1 nghi H.323
vé nguyén tic c6 thé cho phép cac thanh vién sir dung nhiing
dich vu nhu bang thong bdo, trao ddi dir liéu, hodc hoi nghi
video.

e SIP hd trg diéu khién cudc goi tor mot dau cudi tht 3. Hién nay
H.323 dang dugc nang cap dé hd tro chic niang nay.

Dudi day la bang so sanh gitra hai giao thuc:

SIP H.323
T chiic IETF ITU
Quan hé két ndi Ngang cap Ngang cap
Khoi diém Dua trén mang Internet va | C s& 1a mang thoai. Giao

Web. Cu phap va ban tin | thtc bdo hi¢u tuan theo

tung tu nhu HTTP. chuan ISDN Q.SIG.
Pau cudi Pau cudi thong minh SIP Pau cubi théng minh
H.323
Céc server 101 SIP proxy, redirect, | H.323 Gatekeeper

location, va registration

SCTVCers.

Tinh hinh hién nay | Giai doan thtr nghiém kha | Pa dugc stir dung rong rai
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nang cung hoat dong cua
thiét bi ctia cac nha cung
cap khic nhau di két thic.
SIP nhanh choéng tré nén

ph bién.

Khuén dang ban

tin

Text, UTF-8

Nhi phan ASN.1 PER

Tré thiét 1ap cude

1.5 RTT (round-trip time,

6-7 RTT hoac hon

go1 tc chu ky gtri ban tin va
nhan ban tin tra 161 hay xéc
nhan)
Giam sat trang | C6 2 lya chon: chi trong | Phién bn 1 va 2: may chu

thai cudc goi

thoi gian thiét 1ap cudc goi

hodc suot thoi gian cudc goi

phi giam sat trong sudt
thoi gian cudc goi va phi
gilt trang thai két ndi
TCP -> han ché kha ning
mé& rong va gim df tin

A

cay.

Bao hiéu quang ba

C6 ho tro

Khong

Chat luong dich

Str dung céac giao thurc khac

Gatekeeper diéu khién

vu nhue RSVP, OPS, OSP dé|bang théng. H.323
dam bao chat luong dich vu | khuyén nghi dung RSVP
dé luu trir tai nguyén
mang
Bao mat Dang ky tai registrar server, | Chi diang ky khi trong
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c6 xac nhan dau cudi va ma

hoa

mang cO gatekeeper, xac
nhdn va ma hoa theo

chuan H.235

Pinh vi dau cudi

va dinh tuyén cudc

Dung SIP URL d¢ danh dia

chi. Pinh tuyén nho sir dung

DPinh vi dau cu6i str dung

E.164 hoac tén ao H.323

goi redirect va location server | va phuong phap anh xa
dia chi néu trong mang
co gatekeeper. Chirc ndng
dinh tuyén do gatekeeper
dam nhiém

Tinh nang thoai Ho trg cac tinh ning cta | HO trg cac tinh ning cua

cudc goi co ban cudc goi co ban
Hoi nghi Hoi nghi co so, quan Iy Pugc thiét ké nham ho

phan tan

trg rat nhi€u tinh nang
hoi nghi, ké ca thoai,
hinh anh va dir liéu, quan

ly tap trung -> MC c6 thé

tac nghén
Tao tinh nang va|Dé dang, st dung SIP-CGI | H.450.1
dich vu moi va CPL
Kha ning mé rong | Dé dang Han ché
Tich hop véi web | Rat tét, hd to click to dial | Kém
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CHUONG 2 : CO BAN VE LAP TRINH
CHO THIET BI DI PONG BANG JAVA
2.1. Giéi thi¢u

Java duoc hang Sun Microsystem giGi thiéu vao nam 1995. Ban dau la
phién ban chuin duoc thiét ké dé chay trén destop va mdy tram. Hai nim sau
hang dua ra phién ban madi goi la phién ban xi nghiép dung cho nhiing ting
dung 16n. Nam 1999 Sun dua ra phién ban nho gon diung cho nhiing thiét bi
nhing va cam tay ma khong hd tro thuc hién phién ban chuan. Tu thang
12/1998 Sun gidi thi€u t€n mdi “Java 2” thay cho phién ban Java 1.2. Tén
méi nay dugc dung dé quy udc cho cho tit ca cac phién ban cta Java: phién
ban chuan (J2SE), phién ban xi nghiép (J2EE) va phién ban nho gon (J2ME).
2.2. May do0 Java (JVM - Java Virtual Machine)

Céc chuong trinh Java dugc viét dudi dang van ban, sau d6 dugc dich
sang dang ma byte vao cac file 16p (cac file c6 dudi .class). JVM s€ bién dich
mi byte nay sang dang ma may dé thuc hién.

2.3. C4u hinh thiét bj

Mot cdu hinh dinh nghia méi truong chay J2ME co ban. Mdi truong
nay bao gdm may 40 ma c6 thé han ché hon may ao dung cho J2SE va mot
tap cac 16p 161 dugc lay tir J2SE. Mbi cdu hinh duoc hudng t6i mdt ho cac
thiét bi co kha ning twong dwong nhau. Hién tai c¢6 hai cdu hinh duoc dinh
nghia.

2.3.1. Céu hinh thiét bj két néi

Céu hinh thiét bi két ndi (CDC — Connected Device Configuration) la
c4u hinh cac thiét bi c6 két ndi mang bing thong rong va thudng truc, yéu cau
c6 t6i thiéu 512kb bd nhd dé chay Java va 256kb bo nhé thuc thi chuong
trinh. CDC yéu cau diy du tinh ning ciia JVM trong J2SE.
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2.3.2. Céu hinh thiét bi han ché két néi

Cau hinh thiét bj han ché két ndi (CLDC — Connected Limited Device
Configuration) c6 yéu cau két ndi mang (thuong la khong day) véi bang
thong va kha nang truy nhap internet thdp. CLDC khéng yéu cau nhiéu tai
nguyén. N6 chi yéu cau tbi thiéu 128kb bd nhd dung dé chay Java va 32kb bo
nhd chay chuong trinh. C4u hinh nay 1a cho céc thiét bi han ché ca vé giao
dién giao dién nguoi ding va ngudn ning luong (pin).
2.3.2.1. Nhitng khac biét ciia CLDC so véi Java chudn

e Déiu chim dong toan hoc: diu chim dong toan hoc doi héi by xur
1y phai manh. Dé co thé chay duoc trén nhiéu dic ta phan cing,
cai dat cua ngon ngtr Java trén CLDC khong hd tro bién, toan ti,
hang s6, ham. .. lién quan dén ddu chim dong.

e Khong c6 phuong thirc hity: dé don gian cong viéc ciia b thu
gom rac thi phuong thure huy (finalize) dugc loai bo.

e Quanly 16i: JVM danh cho CLDC hd trg mot tap hop rat han ché
cic xir 1y ngoai 1& 16i. CLDC chi dinh nghia ba 16p 16i 1a
java.lang.Error, java.lang.OutOfMemoryError va
java.lang.VirtualMachineError. C4c 16i khac duge xit 1y béi mdy
40. Mot giai phap don gian thuong xu 1y 16i 1a khoi dong lai
phan clng (tit may bat lai).

2.3.2.2. Cdc lép CLDC ké thira tir J2SE
java.lang.Boolean
java.lang.Byte
java.lang.Character
java.lang.Class
java.lang.Integer

java.lang.Long
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java.lang.Math
java.lang.Object
java.lang.Runnable
java.lang.Runtime
java.lang.String
java.lang.StringBuffer
java.lang.System
java.lang.Thread

java.lang. Throwable
java.io.ByteArrayInputStream
java.io.ByteArrayOutputStream
java.io.Datalnput
java.io.DatalnputStream
java.io.DataOutput
java.io.DataOutputStream
java.io.InputStream
java.io.InputStreamReader
java.io.OutputStream
java.io.OutputStreamWriter
java.io.PrintStream
java.io.Reader
java.io.Writer
java.util.Calendar
java.util.Date

java.util. Enumeration
java.util.Hashtable

java.util. Random
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java.util.Stack

java.util. Time

java.util.Vector
2.3.2.3. Khung két néi chung (GCF — Generic Connection Framework)

GCF 1a mot bo khung nén mé rong thu vién vao/ra (I/0) va nbi mang
cho thiét bi di dong. N6 1a mot tap con ctia thur vién java.io va java.net trong
J2SE. Tt ca cic 16p cia GCF duoc dinh nghia trong gbi
javax.microedition.io. cac 16p trong GCF bao gdm:

Connection
ConnectionNotFoundException
Connector

ContentConnection

Datagram
DatagramConnection
InputConnection
OutputConnection
StreamConnection
StreamConnectionNotifier

Thay vi phai tao cac 16p riéng biét dé tao két ndi, voi GCF chi c6 mot
16p duy nhét 12 Connector dé tao cac loai két ndi nhu file, http, datagram. ..
Phuong thitc mé két ndi c6 dang sau:

Connector .Open(“giao thirc:dia chi; cac tham s6”);

Hinh 2.1 cho thay phan cap két ndi trong GCF:
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Connection

|Da1agram(30nnemion| [ InputConnection } |0u1pu1(30nnecti0h| IStreamConnectionNotifier

|StreamConnection|

|Centent(30nnecti0n|

Hinh 2.1. Phan cép két n6i trong GCF

2.4. Profile

Dinh nghia vé cau hinh cho céc thiét bi la kha t6t cho hau hét moi thiét
bi. Vi du nhu dién thoai di dong, PDA déu c6 thé xép vao phan loai CLDC.
Tuy nhién giira dién thoai di dong va PDAvAn c6 thiét bi v6i nhiéu kha ning
xtr Iy hon cai kia. Nham mé ta nhitng kha ning khac biét nay va ciing dé cung
cap nhiéu tinh linh hoat hon khi céng nghé thay d6i, Sun gi6i thiéu khai niém
profile danh cho nén J2ME. Mot profile 1a dinh nghia m¢ rong thém cho mot
phan loai cau hinh. Profile cung cp nhiing thu vién cho phép ngudi phét trién
dung dé viét nhitng tmg dung chay trén mot kiéu thiét bi dic biét.

Profile cho thiét bi théng tin di dong (MIDP — Mobile Information
Device Profile) dinh nghia tap nhitng ham API cho phép xur 1y nhitng thanh
phan giao dién nguoi dung nhap liéu trén thiét bi dién thoai di dong, cach xur
1y su kién, noi chira dir 1iéu, giao thuce két ndi mang, ddi tuong dinh gio, quan
1y nhitng han ché vé kich thuéc man hinh va bo nhé dac thu cua dién thoai di
dong.

2.5. May a0 Java cho CLDC

Dbi voi cac thiét bi cau hinh dang CLDC, Sun cai dat mot phién ban

thu nho hon danh cho JVM goi 1a K virtual machine (KVM). KVM duoc thiét

ké dé diéu khién va chay trén nhirng thiét bi c6 ngudn tai nguyén han ché.
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2.6. Xac minbh file 16p (.class)

Xac minh sy toan ven va an toan cua nhiing file 16p dung thuc thi
(.class) khong phai 1a viéc don gian. Trong J2SE, bd kiém tra ma chiém
khoang 20kb, chua ké nhiing yéu cau khong gian heap va thoi gian xir ly. Dé
gidm tai cong vi¢c nang né nay trén thiét bi di dong, cong viéc kiém tra xéc
minh d0 an toan cia ma dugc thuc hién lam hai budc:

2.6.1. Tién xdc minh

Trude khi mot file 16p duoc tai vé thiét bi di dong, mot chuong trinh
phan mém cua hé thdng may ao duoc chay dé chén nhitng thudc tinh bo sung
vao trong file 16p .class. Thong tin nay dugc dung dé giam bét vé thoi gian va
bo nhd khi JVM thuc hién budc cong viéc xac minh va kiém tra ma & budc 2.
Nhiing file 16p nay s& 16n thém xap xi khoang 5% so véi file gdc. Nhitng
thudc tinh thém vao mét file 16p duoc goi 1a ban d6 ngan xép, nhiing thong
tin ding mod ta nhitng bién va toan hang s& chiém dung cic phan trong ngin
xép trong qua trinh JVM dién dich.

2.6.2. Xdc minh bdi thiét b

Khi thiét bi tai file 16p di qua tién xac minh & budc 1 thiét bi s& kiém
tra ting doan ma thong qua timg chi thi 1énh. C6 rit nhiéu thao tac kiém tra
dugc thyc hién dé xac dinh tinh hop 1¢ ciia ma. O tai bat ky thoi diém nao, bo
kiém tra ndy ciing c6 thé bao 15i va loai bo file 16p khoi qué trinh thuc thi néu
file nay khong hop €.

2.7. MIDLET
2.7.1. Co bin vé MIDlet

MIDlet 1a mot tng dung Java dugc thiét ké dé chay trén thiét bi di
dong, dac biét hon, mdt MIDlet chira cac 16p Java dugc dung bdi CLDC va
MIDP. Mot bo MIDlet gdm mét hodc nhiéu MIDlet dugc dong géi cing nhau
trong file nén JAR.
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2.7.1.1. Quan ly uing dung va moi truwong thuc thi Runtime

B quan 1y tmg dung 13 phan mém trén thiét bi di dong chiu trach
nhiém thiét dit , chay va loai bo cac MIDlet. Phan mém nay 14 phu thudc vao
thiét bi (dugc thiét ké va thuc hién boi nha san xuat thiét bi). Khi bd quéan 1y
ung dung bat dau khoi dong mdt MIDlet, n6 s€ chuin bi tat ca tai nguyén sau
cho Uimg dung:

+ Cho phép truy nhap téi CLDC va KVM: MIDlet c6 thé str dung bat
ky 16p nao dugc dinh nghia bén trong CLDC.

+ Cho phép truy nhdp t61 nhitng 16p MIDP: nhiing thu vién nay dinh
nghia va cai dit giao dién ngudi dung, noi luu dit liéu, mang, hd trg st dung
HTTP, thiét bi dinh gid va bd quan 1y tuong tac nguoi dung véi thiét bi.

+ Cho phép truy nhap téi cac file JAR: néu MIDlet duoc dong goi
trong file JAR thi tat ca nhiing 16p nio hodc nhing tai nguyén khac bén trong
file JAR (nhu hinh dnh) phai sin sang cho MIDlet.

+ Cho phép t6i file mo ta ing dung Java (JAD): cung véi file JAR, mdt
MIDlet c6 thé truy nhap t6i mot file JAD. Néu file JAD hién dién thi ndi dung
phai sin sang cho MIDlet.
2.7.1.2. File luu trit Java (JAR)

Mot tmg dung dong géi khi chuyén giao gdbm c6 nhiéu file. Ngoai
nhitng file 16p cua Java, nhiing file khadc nhu file hinh anh va dir li¢u ung
dung, thuong dugc goi 1a nhiing file tai nguyén. Cac file nay dugc nén cung
nhau vao mdt file duy nhat dugc goi 1a file JAR (file nén dang Zip). Ngoai
nhitng file 16p va tai nguyén, moét file JAR con chura dung mot file goi 1a file
thdng ké hay manifest file. File nay mo ta noi dung cia JAR. File manifest c6
tén manifest.mf. File ndy khong yéu ciu mo thudc tinh phai duoc dinh nghia.
Tuy nhién néu sau thudc tinh du tién khong cé trong file manifest, bo quan 1y

mg dung sé& tir chdi tai file JAR vao thyc thi:
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MIDlet-Name
MIDlet-Version
MIDlet-Vendor
MIDlet-<n> (mot muc cho mdi MIDlet trong file JAR).
MicroEdition-Profile
MicroEdition-Configuration

Thudc tinh MIDlet-<n> tham chiéu dén MIDlet cu thé bén trong bo
dong goi tmg dung gom nhiéu MIDlet. Thong s6 <n> ¢ thé chtra 3 thong tin
sau:

e Tén MIDlet.

e Biéu tuong cho MIDlet nay (tiy chon)

e Tén l6p ma bd quan ly g dung s& goi tai MIDlet nay.

2.7.1.3. Bo mo ta ung dung Java (file JAD)
Ngoai file JAR, mot file JAD c6 thé dung chira thong tin vé MIDlet.
Nhiém vu chinh cua file JAD nhu sau:

e Cung cdp thong tin cho bd quan 1y tng dung vé ndi dung cua
mot file JAR. V&i thong tin nay, hé thong c6 thé ra nhiing quyét
dinh xem liéu mot MIDlet ¢ thich hop dé chay trén thiét bi hay
khong?

e Cung cap phuong tién chuyén tham sé cho mot MIDlet ma
khong phai thuc hién thay d6i cho file JAR. B6 quan Iy tng dung

yéu cau file JAD phai c6 tén mé rong 13 jad.
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2.7.2. Vong doi cua MIDlet

startApp ()

Hinh 2.2. Vong doi cua MIDlet
Mot MIDlet di qua nhiéu chu trinh ctia vong doi hoat dong va ludn &
mot trong ba trang thai sau:

e Paused (tam ngung): mdt MIDlet dugc dat trong trang thai
Paused sau khi phuong thuc khoi tao da dugc goi, nhung trude
khi dugc khéi dong boi bd quan 1y ung dung. Khi MIDlet da
dugce khoi dong, né c6 thé chuyén doi xen ké& giita trang thai
Paused va Active (kich hoat) bat ky thoi diém ndo trong sudt

vong doi cua no.

e Active (kich hoat): MIDlet dang chay.
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e Destroyed (hiy): MIDIet chamdit, giai phong tai nguyén ma nd
dang gilr va bi dong lai bdi bo quan 1y ung dung.

2.7.3. Tao ra mot MIDlet

Mot MIDlet dugc tao ra bang cach ké thira 16p MIDlet. Py 1 16p triru
tugng va bao gdm ba phuong thirc triru twong 1a destroyApp(), pauseApp() va
startApp(). Dudi day 1a mot bd khung vo tao nén MIDlet. N6 bao gom tat ca
cac phuong thirc yéu cau boi MIDlet.

public class Shell extends MIDlet

{

public Shell( )

{

}

//goi bdi bd quan 1y tmg dung dé khéi dong MIDlet

public void startApp( )

{

j

//go1 bdi bo quan 1y ing dung trudce khi tam ngirng MIDlet
public void pauseApp( )
{
j
//goi boi bo quan ly tmg dung trude khi shutdown
public void destroyApp(boolean unconditional)
{
b
b
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2.7.4. MIDlet API
MIDlet class: javax.microedition.midlet. MIDIet

Phuong thure Mo ta

Giao tiép tir bd quan 1y ung dung dén MIDlet

abstract void destroyApp(boonlean | MIDlet chuan bi shutdown

unconditional)
abstrach void pauseApp( ) MIDlet chuan bi tam ding
abstract void startApp( ) MIDlet dugc dat vao trang thai kich
hoat
Giao tiép tir MIDlet dén bo quan 1y tng dung
final void notifyDestroyed( ) MIDlet yéu cau duoc shutdown
final void notifyPause( ) MIDlet yéu cau duoc tam dimg
final void resumeRequest( ) MIDlet yéu cau duoc kich hoat

Céc thudc tinh yéu cau tir MIDlet dén b quan 1y ung dung

final String getAppProperty(String | Liy thudc tinh tir file JAR hodc JAD
key)

2.7.5. Giao tiép tir b quan ly vrng dung

Khi mot MIDlet sép stua dugc dat vao trang thai hoat dong, bd quan ly
tmg dung s& goi startApp(). Phuong thirc ndy c6 thé duoc goi sudt vong doi
cia mot MIDlet. Phuong thic pauseApp() thong bao cho MIDlet sip sira
dugc dit vao trang thai tam ngung. Lic nay MIDlet c6 thé tranh thu giai
phong nhiing tai nguyén chua can dén. Phuong thirc destroyApp() béo hiéu
cho MIDlet tmg dung sip stra cham dat. Bat ky nhitng tai nguyén ndo con

dang str dung boi MIDlet can phai giai phong vao thoi diém nay.
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2.7.6. Giao tiép t6i bé quan Iy irng dung

Khi moét MIDlet can doéng lai (chdm dut), phuong thic
notifyDestroyed() c6 thé duoc goi dé bao hiéu cho bd quan 1y tng dung yéu
cau nay. Tuan ty c6 thé dién ra nhu sau:

e Ngudi goi yéu cau thoat.

e Goi destroyApp() dé quét don bat ky nhiing tai nguyén nao con
dang dung.

e Goi notifyDestroyed() dé thong bao cho bd quan 1y tng dung co
thé dong MIDlet an toan. Diéu quan trong cin nhg trude khi
notifyDestroyed() 1a MIDlet phai cé trach nhiém giai phong bt
ky tai nguyén nao n6 dang st dung.

Néu mot MIDlet duoc dat vao trang thai tam nging, notyfyPaused()sé
gii yéu cau cho bd quan 1y ung dung. Khi dang ttrong ttrang thai tam ngimg,
resumeRequest() c6 thé thong bao cho bo quan 1y ing dung rang MIDlet sin
sang kich hoat lai.

2.7.7. Truy vin thugc tinh MIDlet

Ham getAppProperty() c6 thé yéu cau bd quan 1y ung dung truy van

thudc tinh tir file JAD va file manifest.
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CHUONG 3: BO CONG CU KHONG DAY J2ME

Viéc bién dich, tién xac minh mi va déng goi cac MIDlet tir dong 1énh
thuong phtrc tap nhét 13 véi cac du an 16n. Sun da tao ra bod cong cu khong
day J2ME (J2ME Wireless Toolkit) dé hd tro viéc nay. Chuong nay sé gidi
thiéu cach stir dung bo cong cu nay dé tao céc ung dung.
3.1. Giéi thi¢u

B cong cu khong day J2ME 1a mét tap cac cong cu dé dé dang tao cac
ung dung cho di¢n thoai di dong va céc thiét bi khong day khac.
3.1.1. Cac cong cu trong by cong cu

Bo cong cu khong day J2ME gém c6 ba phan chinh:

e Ktoolbar ty dong héa nhié cong viéc phuc tap trong viéc tao cac
ung dung MIDP.

e B) mo phong 1a mot dién thoai di dong mo phong. no rat hiru ich
trong viéc thir cac ing dung.

e Mot tap cac tién ich cung cap céac tinh nang hitu ich khac.

3.1.2. Pic diém b cong cu
B6 cong cu khong day J2ME hd trg viéc tao cac ung dung MIDP véi
céc dic diém chinh sau:

e Xay dung va doéng géi: 1ap trinh vién chi viéc viét ma ngudn,
phan con lai do bo cong cu thuc hién. Chi viéec bAm mot nat 13 bo
cong cu s& dich ma ngudn, tién xac minh cac file 16p va dong goi
mdt bo MIDlet.

e Chay va giam sat: mdt by MIDlet c6 theer chay trén bd md
phong hodc 1 cai dat no s dung mot phuong phép gidng vai

viéc cai dit tng dung trén thiét bi thuec.
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e Danh diu bo MIDlet: bd céng cu chira nhimg cong cu dé ghi mat
ma vao cac MIDlet. Diéu nay rat hitu ich dé kiém tra sy hoat
dong cuia MIDlet trong cac vung bao vé khac nhau.

3.1.3. Cic cong nghé hé tro
J2ME Wireless Toolkit hd trg cac API sau:

e CLDC1.1

e MIDP 2.0

e JTWI 1.0 : cong nghé Java cho cong nghiép khong day.

e WMA 2.0 : nhan tin khong day.

e MMAPI 1.1: API phuong tién di dong.

e PIM : goi tuy chon cho J2ME.

e Bluetooth

e 3D graphic

3.2. Phat trién cac bé MIDlet
3.2.1. Dw an (Project)

Trong J2ME Wireless Toolkit cac b MIDlet dugc td chirc vao cac “du
an”. Mot du an chira tit ca cac file ma s& sur dung dé xay dung mot bo
MIDlet, bao gdm cac file Java ngudn, cac file tai nnguyén va bo mo ta

MIDlet. Bé tao mot project méi trudc hét phai chay KToolbar.

EEL J2ME Wireless Toolldt =1oj =l
File Edit Froject Help

J £2. Mew Project ... | &2 Open Project ... || &2, Setfings ... | =2 Build | S5, Bun || B2 clear cansale

J Device: IDefaurtColorPthe LI

Create a new project or open an existing one

Hinh 3.1. Man hinh KToolbar
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Sau d6 bam chudt vao nat “New Project”, man hinh s€ hién ra nhu hinh

3.2. Nhap tén dy &n va 16p vao 6 tuong ung.

SH] J2ME Wireless Toolkit =10] %]
File: Edit Froject  Help
J s New Project .. | S Open Praject .. || &, Seftings . | %7 Buid

J Device: IMata e alarDihene
sl =2 New Project ﬂ —
=t ]

Project Matne ITirw

MiDlet Clazs Mame ITinyMIDIeﬂ

@[} Rur

| E Clear Console

- |

Create

Create Project | Cancel |

Hinh 3.2 Tao mot du 4&n mdi
Céc tuy chon cua du &n mdi s€ tu dong hién lén dé thiét 1ap moi trudong
mo1 truong cho du an. Trén man hinh s€ c6 thong bao chinh xac cac thu muc

dé copy cac file ngudn va tai nguyén cho du an vao.

EH] J2ME Wireless Toolkit - Tiny =101 x|
Fil=: Edit FProject Help

J %ﬁ Mesar Project ... % Cpen Project . || %,/ Settings .. | %‘ Buiilid | @p RLif || E Clear Conzole
J Device: IDefaurtCDlu:urF‘hu:une LI

Creating project "Tiny™

Place Jawva source files in "CiAWIEZZVapps\Tinyhsrc™

Place application resource f£iles in "CiNWTEZZYapps\Tinyhres"™
Place application library files in "CiAWTEZZNapps\Tiny,libh™
Settings updated

Project settings sawved

Hinh 3.3. Vi tri cac file
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3.2.2. Quy trinh phat trién don giin

Quy trinh phat trién don gian nhu sau:

Viét ma ngudn — xay dung — chay

e Viét ma ngudn: tao cac file ngudn Java va cac file tai nguyén ma
dugc st dung trong ung dung. budc nay khong dugc J2ZME
Wireless Toolkit ho trg ma phai st dung bd soan thao van ban.

e Xay dung (Build): ]2ME Wireless Toolkit dich va tién xac minh
cac file ngudn java.

e Chay (Run): Céc file 16p Java da dugc dich chay trén by mod
phong.

Néu c6 16i xay ra khi bo cong cu dich céc file ngudn thi phai quay lai
stra ma ngudn. Néu tim thay 151 khi chay thir chuong trinh trén bd mé phong
thi phai stra ma ngudn dé stra 16i do.

3.2.3. Quy trinh phat trién day di
Quy trinh nay phtrc tap hon quy trinh trén mot chut:
Viét ma ngudn — Péng goi — Cai dit — Chay

e Viét ma ngudn: giébng nhu quy trinh trén.

e Pong gbi (Package): J2ME Wireless Toolkit dich va tién xéc
minh cac file ngudn (gidng nhu bude xay dung ¢ trén). Sau do
n6 dong goi cac file 16p va céc file tai nguyén vao mot file JAR
va file JAD.

e Cai dat: cac bdo MIDlet can phai dugc cai dat trudce khi chay.
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3.3. Lam viéc v6i cac project

3.3.1. Lwa chon cac API

Al Settings for project "BluetoothDemo! x|

£ S_P;_‘P_'_:}!ﬂ!’!_él Requiredl Opt\onall User Definedl MID\ets' Push Registr\fl Permissions'

Target Platform IJTWI hd I

AT

Profil
’VMIDF 20

[ Configuration:

¥ cLpc1.0
 CLpc1a

[ Optional
Wireless Messading AP11.1 (JSR 120)
[~ Mobile Media &Pl (JSR 135)

Additional AP

[ wireless Messaging AP 2.0 (JSR 205)
[~ wieh Service Access for J2ME (ISR 172)
[~ PDA Profile for J2ME (JSR 75)

[V BlustoothOBEX for J2ME (JSR 82)

[ Mobile 3D Graphics for J2ME (JSR 154)

il Cancel |
Hinh 3.4. Ctra s6 chon API
3.3.2. Thay déi cdc thudc tinhciia by MIDlet

Lap trinh vién c6 thé thay ddi cac thudc tinh luu trir trong cac file JAD

va manifest.

¥ Settings for project "Tiny" x|
AP Selection | Required Optional | iser Detined | MDIsts | Push Registry | Permissions |
Key Value

IMIDIet-Dsta-Size |s12
IMIDIet-Delste-Confirm |

MIDIEt - Do ete- Mitify
IThis is a verv tiny MiDlet suite
MIDlet-Icon

MIDiet-Info-URL |
IMIDIet-Install-hotify |

Hinh 3.5 Thay d6i cac thudc tinh ctia MIDlet
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3.3.3. Thao tac MIDlet
Céc thiét 1ap du an cung cp cach thém vao hodc sira doi cac MIDlet

chtra trong dy &4n cac bd MIDlet hién tai.

B} Seitings for project "Tiny™ : x|

APl Se\ect\onl Requ\redl Omionall User Defined M| ush Registryl Permissionsl

Key | MNarre I lcon | Class I
MIDlet-1 [Tirey [Tiny prg [TireyhtiDiet |

Aol | Eciit | figwve Up hayve Dowen | FRemove |

il Cancel
Hinh 3.6. Danh sach cac MIDlet trong mét du an

3.3.4. Céu tricc thuw muc dw dn
Bén trong mdi thu muc du an ¢ cac thu muc con sau:
e bin : Chtra cac file JAD, JAR sau khi dong g6i du an.
e classes : chura cac file 16p da dich.
e lib : chtra thu vién cua bén tha 3 st dung trong du an.
e res : chua cdc file tai nguyén.
e src: chua cac file nguon
e tmpclasses : dugc st dung bdi bd cong cu
e tmpsrc : dugc s dung bdi bd cong cu
3.3.5. Sw dung cac thw vién ciia bén thir ba
Bo cong cu cho phép 1ap trinh vién két hop céac thu vién cua bén thi ba

vao trong cac g dung cua ho. st dung cac thu vién cua bén thur ba co thé
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1am giam thoi gian phat trién bang cach cung cip cac chirc ning ma 1ap trinh
vién khéng mudn ty xay dung.

Khi str dung mot thu vién ctia bén thtr ba vao trng dung thi file JAR sé&
bi tang thém kich thudc cua thu vién do.
3.3.5.1. Cac thu vién cua bén thir ba cho mot project

Bét cu file thu vién nao dat trong thu muc lib cua du an s€ dugc dua
vao xay dung va dong gbi du an. Cac thu vién nén la céac file JAR hodc Zip
cua cac 16p Java.
3.3.5.2. Cdc thw vién ciia bén thit ba cho tdt cd project

Mot sd thiét bi co sdn cac thu vién cho tat ca cac bo MIDlet cai dat. Vi
du nha san xudt c6 thé dua cidc API vao tat ca thiét bi cua ho. trong trudng
hop nay 14p trinh vién mudn c6 thé st dung cac thu vién nay khi xdy dung va
test ing dung cua ho. ho khong muén dua cac thu vién nay vao bo MIDlet
cua ho sé cai dat bd MIDlet nay 1én thiét bi ma d co sin cac thu vién nay.

Dé thuc hién diéu nay thi dat cac thu vién vao trong thu muc \apps\lib
trong thu muc cai dit bo cong cu. Tat ca thu vién trong thu muc ndy sé danh
cho tat ca cac du an.

3.4. An toan va danh dau MIDlet

MIDP 2.0 ¢c6 mgt mo hinh an toan toan dién dua vao cac vung bao vé.
Céac bd MIDlet dugc cai dat vao mdt vung bao vé ma xac dinh truy nhap toi
cac chirc nang bao vé. Pic ta MIDP 2.0 ciing bao gom khuyén nghi cho viéc
str dung khoa ma chung dé xac nhan va xac thuc MIDlet.

3.4.1. Sw cho phép (permission)

MIDIlet phai c6 su cho phép thuc hién cac hoat dong nhay cam nhu két
ndi mang. Su cho phép co cac tén rd rang, va cac bo NIDlet c6 thé chi ra su
can thiét cuia chung v6i nhitng loai nhat dinh cta su cho phép qua cac thude

tinh trong by mo ta MIDlet.
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Hinh 3.4 cho ta thay su cho phép cac MIDlet:

E’rﬁ! Settingz for project "Inmmediate 3D ﬂ

2P| Selection | Required | Optional | User Defined | MDiets | Push Registry Permissions |
~MIDlet-Permissions

Javax microedition.io. Connectar hitp

javax microedition.media.contral VideoCaontral.getSnapshot

Remove |

~MIDlet-Permissions-Cpt

javax microedition.io . Connectar . sms

Al Remane

Ok, Cancel

Hinh 3.7. Su cho phép MIDlet
3.4.2. Cac vung bdo vé (protect domain)
B6 cong cu ¢6 bon ving bao vé
e MIDlet trong ving tbi thiéu bi cim tét ca.
e Vung khong tin tuéng cung cip mot mirc cao an toan cho céac
tmg dung ma ngudn va tinh xac thyc khong dwoc xac dinh.
Nguoi sir dung thuong xuyén dugc hoi khi tng dung mudn thuc
hién mdgt hoat dong nhay cam.

e Ving tin tuong : cac MIDlet c6 tat ca quyén.
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e Vung cuc dai tuong duong vung tin tudng.
3.4.3. Ddnh diu mét bp MIDlet
Dé danh dau mot bo MIDlet, trude hét phai dong gbi nd. Sau d6 chon

Project — Sign tir thyc don ctia KToolbar. Man hinh danh dau xuét hién:

Y Sign MIDlet Suite =10] x|

Action

J Sioin MIDlet Suite. .. || esee Key Pair... | Generate CSR .. | Import Cedificate ... | Impart Key Pair...

ilizs List H2SE Key Details

(el (Creation Date: Tue Mar 04 02:34: 21 EST 2003
Certificate chain length: 1
Certificate [1]
Subject: O=wmyserwver, C=My Company
Iszuer : O=wmyserwver, C=My Company
Jerial mumber: SegdSefd
Walid from Tue Mar 04 02:34:2Z1 EST 2003 to Tue Now 29 02:34:21 EST
Certificate fihgerprints:
MDS: ll:8l:gatba:f0:Shiderbiif4:bh7:73:d9:3E:b1:71: 54
SHA: Se:3bicVichiliiaZiag:idbi9diai:7ei0ar2Vizbisai76i221db: 5drad

K | ©
Hinh 3.8. Danh diu MIDlet

3.4.4. Quadn ly khoa
Cira s6 danh dau MIDlet c6 theer str dung dé quan 1y cac khoa.
3.4.4.1. Tao mot cap khoa moi
Dé tao mot cap khoa méi, nhép chudt vao “New Key Pair”. B§ cong cu

s& hoi cho mot bi danh khoa va thong tin sé& lién két véi cap khoa.
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EE HNew Key Pair

Click on 'Create’ to generate a new key pair using the details

listed below.

Aligs: frespectable

~Subject Mame

Cotmmon Mame
Organization Lnit
Organization
City/Locality

StateProvince

Twwo Letter Country Code

Meal MoSoott

hobile Games

Fespectable Software, Inc.

Found Rock

X

1=

Cancel |

Hinh 3.9. Tao cap khéa moi

Sau khi chon “Create”, bd cong cu s€ hdi chon mot ving bao vé. két

noi gitta cdp khoda va vung bao v¢ duong nhu c6 dang chéo, nhung n6 lam cho

hoan hao:

e B0 cong cu tao mot chimg chi gbe tu ky sir dung cip khoa vira

tao.

e Chimg chi gbc nay duoc dua vao danh sach bd moé phong cua

cac ching chi goc.

e B0 cong cu can lién két chuoi chimg chi nay trong by mo ta

MIDlet.

Khi cai dat mot MIDlet duoc danh ddu véi khoa moi s& xay ra:
e Thyuc hién kiém tra chudi ching chi trong bd moé t4 MIDlet.

Trong trudng hop ndy chudi ching chi 1a mot chudi don, goc tu

danh dau.

e Thyc hién cd ging tim gdc ctia chudi ching chi trong danh sach.

bicu nay s€ thanh cong vi ching chi goc vira dugc thém vao khi

tao cap khoa.
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e Thuyc hién can nhic chtng chi hop 16 va st dung né dé xac minh
chit ky trén by MIDlet.
e Bo MIDlet dugc cai dat vao vung bao vé dugc chon.
3.4.4.2. Nhan cac khoa thuc
Kha nang tao mot cdp khoa va danh dau mot MIDlet trong moi truong
bd cong cu chi dé cho chirc nang test. Khi chay chuong trinh trén mdt thiét bi
thuc thi phai nhan mdt cap khoa tr mot chiing chi authority dwocj nhan dang
boi thiét bi.
Thu tuc danh du cac bo MIDlet véi cac khoa thue nhu sau:
1. Tao mdt cap khda moi.
2. Tao mét yéu cau danh dau chimg chi (CSR).
3. Gui CSR d6 t6i mot certificate authority (CA). CA s& can thém
thong tin dé xac nhan dinh danh.
4. Sau khi CA x4c nhan s€ giri mot chung chi chung nhén khoa chung.
5. Pua khoa vao bo cong cu bang cach chon “Import Certificate” trong

ctra s6 ding ky MIDlet.
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CHUONG 4 : GIAO TIEP LAP TRINH UNG DUNG CHO J2ME

Chuong nay gidi thiéu dac ta JSR 180, SIP API cho J2ME. Pic ta nay

dinh nghia mot goi tuy chon J2ME ma cho phép cac thiét bi han ché tai

nguyén (sau diy goi 1a thiét bj dau cudi) giri va nhan cac ban tin SIP. API nay

cung cdp chirc ning SIP ¢ mirc giao dich. SIP API duoc sir dung boi céac

chuong trinh ing dung dé thuc hién cac chirc nang SIP UA.

Cac 16p va giao dién trong SIP API:

Lép / giao dién

Chtrc ndng

SipClientConnection

SipClientConnection mo6 ta giao dich SIP client.

SipClientConnectionListener

Giao dién nghe céac phtc dap SIP dén.

SipConnection

SipConnection la giao dién co s& cho cac két nd

SIP.

SipConnectionNotifier

Giao dién nay dinh nghia mot thong bao két ndi

SIP server.
SipDialog SipDialog m6 ta mét SIP Dialog.
SipRefreshListener Giao dién nghe céc su ki¢n RefreshHelpe.
SipServerConnection SipServerConnection mé ta giao dich SIP server.

SipServerConnectionListener

Giao dién nghe cac yéu cau SIP giri dén.

SipAddress cung cap mot bo phan tich dia chi SIP

SipAddress
chung.
_ SipHeader cung cap bo trg gitip phan tich dau dé
SipHeader
SIP.
' Lo6p nay thuc hién chirc nang lam thuan tién viéc
SipRefreshHelper

xur ly lam tuoi yéu cau cua tng.

SipException

Pay 1a mot 16p ngoai 1¢ cho cac 16i SIP cu thé.
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4.1. SipConnection
SipConnection 13 giao dién co ban cho cac két ndi SIP. SipConnection
gilt cac thudc tinh va chung cho cac giao dién con SipClientConnection va
SipServerConnection.
Khai béo :
public interface SipConnection extends javax.microedition.io. Connection
Céc giao dién cha :
Jjavax.microedition.io.Connection
Céc giao dién con :
SipClientConnection, SipServerConnection
4.2. Tich hop vao khung két ndi chung
Tich hop vao javax.microedition.io.Connector
Mot két ndi SIP méi duoc tao ra boi Connector.open(). Mot Gmg dung phai
goi close () khi muén két thuc két ndi. Chu y rang Connector.open()cho mot
két ndi ché do client (SipClientConnection) hodc két ndi ché do server
(SipConnectionNotifier) tuy thuéc vao chudi (SIP URI) trong
Connector.open(). SIP URI duoc dinh nghia trong RFC3261. Mau chung nhu
sau:
{scheme}:[ {target} ][ {params} ]
Trong do:
e scheme la lugc d6 SIP dugc hd tro boi hé thong SIP.
e target la dia chi mang nguoi st dung co6 dang la
{user name} @ {target host}[:{port}] hoac {telephone number}
e params: cac tham sb khac cho SIP URI vi du nhu transport=udp
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4.3. Pinh tuyén yéu ciu giri dén

Luat dinh tuyén sau dura vao thong tin trong yéu cau giri dén. Viéc thuc

hién co6 thé dinh nghia chinh sach dia phuong ma thay thé cac luat nay vi ly

do an toan. Yéu cau gui dén dugc dinh tuyén dua vao cac thong tin sau:

e Truong ddu dé& Accept-Contact

e Truong dau dé Reject-Contact

e SDP media : tén phuong tién va cong dia.

Yéu cau dugc dinh tuyén theo luat sau, dua vao thong tin nao & trén céd

san. Tat ca yéu cau co thé co cac truong dau dé Accept-Contact va Reject-

Contact. Yéu cau INVITE c6 thé ciing c6 tai SDP.

Accept

Contact

SDP

media

Routing

1) | Co

Truong dau dé chira tip cac thudc tinh
mo ta cac UA ma chi goi mudn goi dén.
Trong dic ta ndy yéu cau tbi thicu 1a ing
dung kiéu MIME dugc chi dinh bgi tham
5O “type”

2) [ Co

Co

Gidng trudong hop 1)

Co

(Tuy chon) Yéu cau dugc dinh tuyén dira

vao thong tin phuong tién SDP.

Luat 1) dinh nghia yéu cau tdi thiéu hoat dong cho dac ta nay. Nguoi
gtri SIP phai thyc hién luat quyét dinh dinh nghia trong dac td RFC 3841. Vi
cac ly do an toan nguoi gui co thé dinh nghia céc luat dinh tuyén ma khong bi

thay thé boi cac tng dung khéc.
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4.4. SipClientConnection
Khai béo:

public interface SipClientConnection extends SipConnection
Céac giao dién cha :

Jjavax.microedition.io. Connection, SipConnection

SipClientConnection dai dién cho giao dich SIP client. Ung dung c6
thé tao SipClientConnection méi v6i dbi twong Connector hodc SipDialog.

SipClientConnection c6 biéu dd trang thai nhu hinh 4.1:

ini
Connectoropen)

Zand) AT

=end)

Inftialized

Stream Open
op & antendD utp ulStee a m)

initAackr] chose) DutputStream ACK
r,-J send(
( closeﬂ OutputStrzam
receivel) Zuo, S
Tecehiel) 1
Completed .
recefrel) 401407 Proceeding

racaive) 2

Unauthorized

closar)
| setCledentlalsO

closen

Terminated
Hinh 4.1. Biéu d6 trang thai SipClientConnection
Cac trang thai:

e Created: SipClientConnection dugc tao b&i Connector.

e Initialized: yéu cau dugc khoi tao véi initRequest(...) hoidc
initAck hoac initCancel() hoac
SipDialog.getNewClientConnection(...)

e Stream Open: OutputStream duogc mé voi
openContentOutputStream(). M& InputStream dé nhan phan hoi
khong 1am thay d6i trang thai.
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Proceeding: yéu cau di duoc gui va dang doi phuc dap, hoic 1a
dd nhan phuc dap tam thoi 1xx. initCancel() c6 thé duoc goi ma
s& xuét hién mdt SipClientConnection méi & trang thai
Initialized.

Completed: giao dich dugc hoan thanh véi phic dap cudi cing
(2xx, 3xx, 4xx, 5xx, 6xx). Trong trang thai nay ACK co6 thé
duoc khai tao. Nhiéu phuc dap 200 OK c6 thé dugce nhan. Riéng
phuc dap 401 va 407 chuyén trang thai khac.

Unauthorized: giao dich hoan thanh vé1 phic dap 401
(Unauthorized) hodc 407 (Proxy Authentication Required). Ung
dung c6 thé bat dau lai yéu cau véi cac kha nang thich hopbang
cach goi setCredentials() method. Sau d6 SipClientConnection
tro lai trang thai Proceeding.

Terminated: trang thai cudi ciing ma két nbi SIP két thuc boi 16i

hay do dong lai.

4.5. SipServerConnection
Khai bao:

public interface SipServerConnection extends SipConnection

Céc giao di¢n cha:

javax.microedition.io.Connection, SipConnection

SipServerConnection dai dién cho giao dich SIP server.

SipServerConnection dugc tao boi SipConnectionNotifier khi mot yéu cu

maoi1 nhan dugc. Cac trang thai cua SipServerConnection:

Created: SipServerConnection dugc tao.

Request  Received:  SipServerConnection tra lai  tu
SipConnectionNotifier (khong ACK) hoac phuc dap tam thoi
(1xx).
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e [Initialized: phuc dap duogc khéi tao goi initResponse()

e Stream  Open: OutputStream  duogc mo Vol
openContentOutputStream(). Viéc mé InputStream dé nhan yéu
cau khong lam thay doi trang thai.

e Completed: giao dich dugc hoan thanh véi viée giri phuc dap
cudi cung (2xx, 3xx, 4xx, 5xx, 6xx) hodc gui lai 2xx hodc
SipServerConnection cho ACK tir SipConnectionNotifier.

e Terminated: trang thai cudi cung ma két ndi SIP chdm dut boi 161

hodc dugc dong.

SCH.aveeptdndOpen)

send ) e/ olezal) OutputStream

Request
Received

Initialized
InftRespansa0

send]) 2, S ..

ppenContertDutputstieam)

SCH .acczpbindDpend)
ATk

send) Ser, Foo, L
eloz 20 wputSiream

sand() Do
Terminated

Hinh 4.2. Biéu dd trang thai cta SipServerConnection
4.6. SipConnectionNotifier
Khai béo:
public interface SipConnectionNotifier extends javax.microedition.io. Connection
Céc giao dién cha:
javax.microedition.io.Connection
Giao dién nay dinh nghia mot bo thong bao két ndi SIP server. Két ndi
SIP server dugc m& v&i Connector.open() st dung mot chudi SIP URI véi

viéc bd qua host va user.
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4.7. SipClientConnectionListener

Khai bao: public interface SipClientConnectionListener

Day 1a giao dién nghe cac phan hoi SIP giri dén.

4.8. SipServerConnectionListener

Khai bao: public interface SipServerConnectionListener

Pay 1a giao dién nghe cac yéu cau SIP giri dén.

4.9. SipDialog

Khai bao: public interface SipDialog

SipDialog dién dat mot hoi thoai SIP. SipDialog c6 thé nhan duoc tur

mot dbi tuong SipConnection. Cé hai yéu cau SIP ¢6 thé m& mot hoi thoai:

INVITE-1xx-2xx-ACK s& mo mot hoi thoai.
SipClientConnection trong cting mdt hoi thoai cé thé thu duoc
bang cach goi phuong thirc getNewClientConnection(String
method). Hoi thoai chAm dut khi giao dich BYE-200 OK duoc
hoan thanh.

SUBSCRIBE-200 OK(hoac khép NOTIFY) s€ m¢ mdt hoi thoai.
Tiép theo sau SipClientConnection trong ctng hoi thoai c6 thé
dat duoc bang cach goi phuong thirc
getNewClientConnection(String method). Hoi thoai chdm dut
khi mot bo théng bao gii mot yéu cdu NOTIFY véi mét
“Subscription-State” cua “terminated” va khéng c¢é cac

subscription nao song cung véi hoi thoai nay.

SipDialog c6 cac trang thai sau (cho ca client va server side):

Initialized: trang thai bén trong khi hoi thoai dugc tao. Trang thai
nay khong hiru hinh v6i nguoi st dung.

Early: cac phtc dap tam thoi 101-199 nhéan dugce (hoac gui)
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e Confirmed: phiic dap cudi ciing 2xx response nhan dugc (hodc
gtri) cho yéu cau gbc. Hodc NOTIFY x4c nhédn subscription nhan
dugc (hoac gun).

e Terminated: khong c6 phuc dap hodc phic dap 16i (3xx-6xX)
nhan dugc (hodc guri). HO1 thoai cling cé thé cham dat voi BYE

hoac un-SUBSCRIBE.

recehe 200 OK{SUBSCRIBE)

-~ of receive NOTIFY

rece e

101-199

Intialized recehie

H01-129

Confirmed
reoe e 2

BYE - 200 OK

ar
m un-SUBSCRIBE
@

receive 3 o, L. -
\\_ Terminated

receire Juo S

send PRAC K
or recee 200 O (PRACK)

Hinh 4.3. Biéu d0 trang thai cta SipDialog (phia clien)

send 200 OK (SUBSCRIBE)

-~ orsend NOTIFY

send
Intialized send
404-199

101-1299
receive FPRACK
orsend 200 QR {FPRAC K)

BYE - 200 0Ok
ar

@ un-SUBSCRIBE

send Fno, oo,
M Terminated

send 3o, deor,

Hinh 4.4. Biéu do trang thai cta SipDialog (phia server)
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4.10. SipHeader
Khai béo:
public class SipHeader
java.lang.Object
|
+--javax.microedition.sip.SipHeader
SipHeader cung cdp bo tro gitp phan tich dau dé SIP chung. Lép nay c6 thé
duogc sir dung dé phan tich cac gia tri dau dé ky tu t6i thiéu ma doc tir ban tin
SIP sir dung phuong thirc SipConnection.getHeader().SipHeader 1a mot 16p
trg giap riéng ré va khong bit budc st dung cho tao mdt két ndi SIP. Do dé
SIP headers co thé duoc xdy dung voi 16p nay. SipHeader sir dung khudn
dang chung dé phan tich cac gia tri header va cac tham so.
4.11. SipAddress
Khai bao:
public class SipAddress
java.lang.Object
|
+--javax.microedition.sip.SipAddress
SipAddress cung cap mot bo phan tich dia chi SIP chung. Céc dia chi
hop 18 ¢ thé duoc xay dung vdi 16p nay. SipAddress co cac yéu cau chirc
nang sau:
e SipAddress khong tranh dugc cac chudi ky tu dia chi.
e SipAddress bé qua phan dau dé ctua SIP URI.
e Khudn dang hop 1¢ SipAddress 1a giébng nhu duoc dinh nghia
trong SIP BNF cho URI tuyét dbi.
e Dia chi Contact hop 1& “*” duogc chap nhan trong SipAddress.

Trong trudong hop ndy cac thudc tinh s& 1a null va sé cong sé 14 0.
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4.12. SipRefreshHelper
Khai béo:

public class SipRefreshHelper

java.lang.Object

+--javax.microedition.sip.SipRefreshHelper

L&p nay thuc hién chirc nang lam cho thuan tién viéc 1am tuoi cac yéu

cau cua ung dung. mot sd yéu cau SIP (REGISTER, SUBSCRIBE, ...) cin

phai duoc 1am twoi dung lic. Vi du yéu cau REGISTER can phai duoc gui lai

dé dam bao diém khoi tao van hoat dong. Tinh hop 1€ cua yéu cau duoc dé ra

bdi diém cudi trong yéu cidu va dugc xac nhan trong phic dap bodi

registrar/notifier vi du trong expires header. Viéc xur Iy nay s€ lam tang dang

ké do phirc tap va kich thudc chuong trinh. SipRefreshHelper ¢ thé dwocj sir

dung dé 1am cho dé dang cac cong viéc nay. Khi tmg dung muodn giri mot yéu

cau co thé lam tuoi no sé:

Thuc hién SipRefreshListener goi lai giao dién.

Tao mot SipClientConnection méi va thiét 1ap né.

Goi phuong thuc enableRefresh(SipRefreshListener).

Néu cong viée 1am tuoi bi 16i thi mot sy kién 16i s& dugc guri dén

SipRefreshListener

Mot tham chiéu t6i d6i tuong SipRefreshHelper thu dugc bing cach goi

phuong thie tinh SipRefreshHelper.getInstance(). Cudi cung sir dung ma lam

tuoi tir enableRefresh(SipRefreshListener) ing dung c6 thé:

Dung lam tuoi: su lién két gitra di€ém cuoi va server bi huy bo.

Cap nhat lam tuoi véi cac tham s6 maéi
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4.13. SipRefreshListener

Khai bao: public interface SipRefreshListener

SipRefreshListener 1a giao dién nghe cic su kién RefreshHelpe. Giao
dién nay dinh nghia mdt su kién ma chira mot refreshID dé nhan dang mot
cong viéc 1am tuoi twong tng, statusCode dién ta két qua cua qua trinh lam
twoi nay (0 = bi huy, 200 = thanh cong, con lai = khong thanh cong).
statusCode tuong mg véi phuc dap nhan duge cho yéu cau nguyén thiy duoc
guri bai SipRefreshHelper. reasonPhrase cho mot ban tin nguyén ban vé thanh
cong hay khong cua cong viéc lam tuoi nay.
4.14. SipException

Khai béo:
public class SipException extends java.io.IOException
java.lang.Object

|

+--java.lang. Throwable

+--java.lang.Exception

+--java.i0.lOException
|
+--javax.microedition.sip.SipException
Pay 1a mot 16p ngoai 18 cho céac 16i cu thé SIP. Ngoai 1é bao gom ban

tin 16 nguyén ban khuén dang tu do va ma 16i dé phan loai 15i.
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CHUONG 5 : LAP CHUONG TRINH

5.1. Piéu kién thuc hién chwong trinh

bé thuc hién dugc chuong trinh can phai c6 nhiing di€u kién sau:

Thiét bi di dong phai co6 cai dit CLDC va MIDP. Hién nay cac
loai dién thoai di dong phd bién cai dat CLDC 1.1 va MIDP 2.0.
Ngoai ra thiét bi phai c6 kkha nang két ndi mang, c6 du bd nhé
dé cai dat va thuc hién chuong trinh.

ba c6 cac SIP server (proxy server, registrar server, redirect
server).

C6 tai khoan cua SIP server trén.

5.2. Thuat toan chwong trinh

Cac budc cua thuat toan:

Khi bat dau chay chuong trinh, thiét bi dang nhap vao SIP server.
Sau d6 thiét bj vao trang thai cho goi dén.

Néu c6 cudc goi dén thi tra 101 hodc khong tra 10i.

Néu muén goi di thi chuyén sang ché d6 goi di.

Néu dén thoi gian phai 1am tuoi thi thuc hién lai dang nhap t6i
server.

Néu mudn két thuc chuong trinh thi dong chuong trinh va giai

phong bd nho.
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Goi

Co cgoc £01 Tra loi
dén?

Hinh 5.1. Luu dd thuat toan
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5.3. Pang nhap SIP

Khi bat dau chay, chuong trinh phai thuc hién ding nhap vao mang SIP
bang cach giri ban tin REGISTER. Trudc tién phai nhap tén va mat khau.

Cac budc thuc hién nhu sau:

+ Ung dung khai tao yéu cau REGISTER géc.

+ Ung dung goi send()

+ SIP API thyc hién giri yéu cau REGISTER dén server.

+ Ung dung goi receive( ) dé doi phuc dép.

+ Néu tén va mat khau khong hop 16 thi SIP server giri phuc dap “401
Unauthorized”. Néu hop 1¢ thi SIP server gtri phtc dap “200 OK”.

+ Ung dung goi getStatusCode().

+ Ung dung két thiic két ndi bang phuong thirc close( ).

<

nl
A 4

Khoi tao REGISTER

A 4

Gui yéu cau

y

Nhan phuc dap

Y

Hinh 5.2. Thuét toan dang nhap SIP
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Hinh 5.3. Qua4 trinh thyc hién dang nhap
Ma chuong trinh:

public void doRegister(String username, String password, String realm)

SipClientConnection scc = null;
SipConnectionNotifier scn =
String contact =
try {
// open listener in application specific port 5080

scn = (SipConnectionNotifier) Connector.open(““sip:50807);
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// build the contact URI
contact =
new String(“sip:user@’+scn.getLocalAddress()+*“:+scn.getLocalPort(
)
open client connection to the SIP registrar in this case “host.com”
scc =SipClientConnection)open(“sip:host.com™);
initialize REGISTER with appropriate headers
scc.initRequest(“REGISTER”, scn);
scc.setHeader(“From”, “sip:user@host.com”);
setHeader(“To”,sip:user@host.com™);
setHeader(“Contact”, contact);
scc.send();
boolean handled = false;
int scode = 0;
while('handled) {
SipHeader sh;
// wait max 30 secs for response
scc.receive(30000);
scode = scc.getStatusCode();
switch(scode)
{
case 401:
sh = new SipHeader(“WWW-Authenticate”,
scc.getHeader(“WWW-Authenticate”));
realm = sh.getParameter(“realm”);
// here for example, prompt user for password for this realm

// set credentials to initiate re-REGISTER
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scc.setCredentials(username, password, realm);
break;

case 407:
sh = new SipHeader(‘“Proxy-Authenticate”,

scc.getHeader(“Proxy-Authenticate™));

realm = sh.getParameter(“realm”);
// here for example, prompt user for password for this realm
// set credentials to initiate re-REGISTER
scc.setCredentials(username, password, realm);
break;

case 200:
// handle OK response
handled = true;

default:

handle other responses

handled =

}

scc.close();
} catch(Exception ex) {
// handle Exceptions
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5.4. Goi di
Quy trinh goi di nhu sau:
e Khoi tao va gui ban tin INVITE
e Nhién ban tin phac dap tam thoi 100, 180 cho dén khi nhan ban
tin cudi cting 200 OK.
e Khoi tao va guri ban tin ACK dé thiét 1ap phién.
e Trao doi dit liéu
e Khoi tao va gtri ban tin BYE.
e Nhan ban tin 200 OK cho BYE, két thuc phién.

Client Server
INVITE

\ 4

100 Trying

A

180 Ringing

A

200 OK

ACK

A\ 4

Media

A 4

BYE

\ 4

200 OK

A

Hinh 5.4. Qua4 trinh thyc hién goi di
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Khoi tao va giri INVITE

A 4

Nhan phuc dap

200 OK?

Y

Khoi tao va gt ACK

Trao doi dir liéu

Khéi tao va giri BYE

|

Nhéan 200 OK

Hinh 5.5 Thuét toan goi di
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5.5. Cho goi dén va tra 10i
Quy trinh chd goi dén va tra 101 nhu sau:
o Mo két ndi dé chd yéu cau gui dén.
e Nhién yéu cau INVITE.
e Khoi tao va guii phuc dap 180 va 200 OK.
e Cho nhan yéu ciu ACK :phién dugc khai tao.
e Trao doi dit liéu.
e Cho nhan yéu cau BYE: phién két thic.
e Gui phuc dap 200 OK

Client Server

Open connection

A 4

INVITE

A

180 Ringing

A 4

200 OK

A 4

ACK

A

Media

A
A 4

BYE

A

200 OK

A\ 4

Hinh 5.6. Qua trinh thyc hién tra 16i cudc goi dén
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Hinh 5.7 Thuat toan tra 161 cudc goi dén
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5.6. Tao project dong goi chwong trinh

Sau khi viét xong ma ngudn, st dung J2ME Wireless Toolkit dé lap du
an déng goi chuong trinh. Trude hét ta khoi dong chuong trinh K Toolbar. it
tén dy an 1a “SIP”. Sau d6 copy cac file ngudén vao thu muc \SIP\src\. Tién
hanh bién dich va tién xac minh cac file ngudn nay bang cach chon Project —
Package — Create Package. Trong qua trinh dich néu c6 15i thi phai stra 16i &
cac file nguén. Sau khi dich va tién xac minh xong bd cong cu s€ tao ra cac
file JAD, JAR va luu trir vao thu muc \SIP\bin\.
5.7. M6 phéong

Sau khi dong go6i chuong trinh thi chay truong trinh mé phéng trén may

tinh. Hinh m6 phong nhu & hinh 5.8:

[E} - 5550000 - DefauliColoxPhona '

niat
nguon

cac
phim
mem

Hinh 5.8. M6 phong dién thoai di dong
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KET LUAN

Lu4n vin da thuc hién duoc nhitg van dé sau:

1. Tim hiéu vé J2ME, SIP, tim duoc cac diém manh, diém yéu,

so sanh vai cac cong nghé tuong tu.

2. Ung dung xay dung mot chuong trinh c6 tinh nang:

a. DPang nhap vao mang SIP.

b. Thyc hién khoi tao mot phién dé goi dén mot thiét bj SIP
khéc.

c. Tra lo1 khi c6 mot cude goi tir thiét bi SIP khac dén.

3. Phén tich, danh gia, tong hop tao ra mot qui trinh xay dung

cac tng dung dua trén J2ME va cac giao thirc truyén thong.

Hudng nghién ciru tiép theo 1a mé rong framework vé giao thirc truyén
tai thoi gian thuc (RTP- Real-time Transport Protocol) va thyuc hién RTP bang
J2ME.

Mot 1an nita em xin chan thanh cam on thiy gido TS Ha Quéc Trung
tan tinh hudng din em trong qua trinh thyc hién luan van. Pong thoi em ciing
Xin cam on ban bé, déng nghi¢p da hd trg em trong qua trinh thuc hién luan
van nay. Néu co gi thiéu sot em rat mong dugc cac thiy co gido va cac ban

dong nghiép chi bao.



	BÌA
	MỤC LỤC
	MỞ ĐẦU
	CHƯƠNG 1: GIAO THỨC ĐIỀU KHIỂN PHIÊN (SIP)
	CHƯƠNG 2 : CƠ BẢN VỀ LẬP TRÌNHĐỘNG BẰNG JAVA
	CHƯƠNG 3: BỘ CÔNG CỤ KHÔNG DÂY J2ME
	CHƯƠNG 4 : GIAO TIẾP LẬP TRÌNH ỨNG DỤNG CHO J2ME
	CHƯƠNG 5 : LẬP CHƯƠNG TRÌNH
	ket luan

