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Chuwong 1: Gidi thiéu giao thire TCP va UDP
1.1. Dic diém chwong trinh TCP

Trude hét, TCP 1a giao thic két ndi hudng ddi tugng. Mot dong dir liéu da duoc
thiét 1ap dé dam bao dit liéu duoc di chuyén chinh xac tir thiét bi nay dén thiét bi
khac. Cac tng dung dung TCP khong lo viéc mat mat dit liéu do c6 bo dém
(bufters). TCP phai bdo dam toan ven dit li¢u. No luu trit toan bd dir liu da gui
trong b dém cho dén khi co su x4c nhan cta bén nhén. Tuong tu nhu khi nhan
dit liéu tir mang, TCP phai gitr bd dém dé dam bao d nhan du tit ca cac thanh
phan trude khi dua dit liéu vao chuong trinh. Béi vi cac buffer riéng 1¢, dir liéu
chuyén dbi gitra chuong trinh ndy véi chuong trinh khac trén may tinh ¢ xa da

duoc di€u khién thay doéi diéu ma minh khong mong muon.
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Hinh 1: Chuyén dbi dit liéu TCP

Céac chuong trinh dung TCP trén hé diéu hanh Windows c6 kha ning dong bo
dir lidu gitta chwong trinh trén may tinh voi dit liéu dau vao tir thiét bi khac.
Thay vi giri ngay 1én mang, dit liéu s& nam trong bo dém trong mot khoang thoi
gian. Nghia 1a chuong trinh nén gtri thém dir liéu t61 host, moi sy thay doi s&
duoc thém vao bo dém. Khi chuong tinh gt dit liéu dén thiét bi ¢ xa, né s& giri
tat ca noi dung trong by dém, khong chia nho dir li¢u ma cd bd dém datal va
data2 duoc gdp thanh 1 goi dé gui. Dir liéu dua vao dé xac dinh 1a 2 phan riéng
biét hay 1 goi dir liéu 16n. Khi ban giri di liéu dudi dang thong diép dén 1 thiét
bi & xa, thiét bj d6 s& khong can thiét nhan dung s don vi thong diép. Chuong
trinh s& dat tat ca céc thong di€p riéng bi¢t vao bo dém TCP. Tuy thudc vao tde

d6 giri va nhan dir liéu, cac thong diép nay duoc ddy vao dong dit liéu (data
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stream). Dic diém nay cua giao thic TCP gay bat ngod cho nhiéu lap trinh vién
mang madi vao nghé. Co6 2 cach thuc hién la:

- Tao giao thirc quy dinh déng bd dan céac dir liu gui.

- Thiét ké hé thong danh dau dé phan biét dit liéu bén ngoai va dong dit liéu

Ca 2 cach trén déu phai can nhic trude khi lam. Hﬁu hét cac giao thue Internet
dung TCP. FTP va cac giao thuc tuong tu cung cap co ché dong 1énh dé client
gtri thong di€p dang dong 1€nh.

1.2. Dic diém chu’o’ng trinh dung UDP

UDP duoc tao ra dé giai quyét van dé “théng diép vung bién” (message
boundary) trong TCP. UDP luu trit dit liéu bén ngoai cua tit ca cac thong diép
da giri tir chuong trinh. Boi vi, UDP dugc thiét ké riéng biét khong quan tam dén
xéac thue dir liu. N6 khong dung bd dém dit liéu dé luu trix dir liéu di giri hodc

nhan. UDP luu trit thong di€p bén ngoai vao goi tin mang nhu minh hoa sau:

Host A Host B
uop DR

Hinh 2: Chuyén dbi dit liéu theo UDP

Kha niang nay caa UDP lam nay sinh van dé khac. Boi vi UDP khong dam bao
viéc phan phdi dir liéu. Thiét bi giri 1 géi tin UDP khong c6 nghia 1a thiét bi
nhan nhan duoc géi tin d6. Chuong trinh ¢ thé hong do mat dit liéu. Cac bude
gtri dir liéu thong qua UDP:

= Giri dir liéu dén thiét bi khac

= Khoi dong timer, dat khoang thoi gian dinh trudce.

= Poi dong nhat dit liéu véi thiét bi nhan. Khi da nhan, ding timer va tiép

tuc chuong trinh.
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Néu timer hét hiéu lyc trude khi ban nhan duoc dong nhét dit liéu, thi quay lai va
1ap lai budc 1. Sau khi dit lai khoang thoi gian ma khong c6 phan hoi thi khong
thé két ndi véi thiét bi ¢ xa.

Gui dit liéu dung UDP nhanh va dé& dang nhung phtrc tap hon TCP boi vi ta can

tu kiém tra viéc mat goi tin.
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Chuong 2: Gi6i thiéu vé IP Multicast

2.1 Tim hiéu vé IP Multicast

- IP Multicast 12 cong nghé truyén théng dua trén nén tang IP. N6 khai thac
hiéu qua méi trudng mang bang cach giri cac goi tin. Mot gdi tin

- ¢6 thé chia thanh nhiéu goi tin giri dén nhiéu ngudi nhan. Cac nat mang c6
trach nhiém tai tao va chuyén tiép hudng toi nguoi nhan. Giao thirc phd
bién dugc dung & mirc thap 1a UDP. Nhung UDP khong c6 kha ning xac
thuc gy 18i hodc goi tin bi mat mat. Giao thirc Realiable Multicast con
goi 1a PGM duoc phat trién thém vao d6 co ché tu stra 18i va phat lai.

- IP Multicast 1a cong nghé bang thong rong nham lam giam luu luong
trong viéc phan phdi dong dir liéu cho nhiéu nguoi. Cac tmg dung phd
bién 1a hoi nghi truyén hinh, hoc tir xa, truyén thong...

- Céc goi tin Multicast dugc chuyén tiép, phat lai trén mang bdi cac Router
c6 chirc ning PIM (Protocol Independent Multicast) hodc cac giao thic hd
tro multicast khac.

“ooup.

IP multicast k) .Iil

S

Hinh 3: Multicast Transmission Sends a Single Multicast Packet Addressed

to All Intended Recipients
- Trong cac Gmg dung can bang thong rong nhu MPEG Video thi chi c6
cach duy nhat dé gui cho nhiéu ngudi mot lac 1a IP Multicast.
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2.2 Broadcast va Multicast

- IP broadcasting dugc dung boi cac thiét bi mang dé gui 1 goi tin cho moi thiét
bi trén mang. Bai vi giao thitc TCP yéu cau 2 thiét bi phai c6 két ndi tin cdy. Vi
vay khong thé giri mot goi tin broadcast trong mdi truong TCP. Thay vao do,
UDP duoc dung boi vi giao thirc nay c6 kha nang gui goéi tin ma khong can khoi
tao mot két ndi ddc biét.

- Broadcasting 1a mot cach dé gui tin t6i tit ca cac thiét bi trong cung subnet
nhung nd c6 han ché 1a bi gi61 han trong local subnet. IP Multicast ké thira cho
phép mot tng dung giri goi tin t6i mot thiét bi trong ca local subnet va mang
khac. Tinh ning nay cho phép mot chuong trinh két nbi téi nhom multicast
(multicast group) dé thuc hién cac hoi nghi trén dién rong (wide area
conference).

- [P multicast dung nhiing dia chi [P dac biét. Cac dai dia chi IP tao ra cac nhoém
multicast khac nhau. Mdi nhom multicast bao gdm mot nhom thiét bi dang lang
nghe cung mot dia chi IP. Vi mot goi tin g toi dich 1a dia chi nhom nén moi
thiét bi phai “ling nghe dia chi” 46 dé nhan tin.

Dai dia chi 224.0.0.1 d&én 239.255.255.255 dugc goi la dia chi nhém Multicast.

2.2.1 Cac cong nghé Multicast

C6 2 cong nghé dugce dung:

- Cong nghé peer — to- peer: tat ca cac client co thé gui thong diép dén tat ca
client khac trong nhom.

- Central sever: gui thong di¢p t61 nhoém client.

a. Cong nghé Peer — to- Peer

Tat ca cac client trong nhdm multicast déu c6 quyén ngang nhau. Bat ky client

déu co6 kha ning trao ddi thong diép véi client khac trong nhom.
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Client 1 Client 2

| L]

B -
A | A |

Client 3 Client 4
Hinh 4: Moi client c6 thé trao d6i thong diép véi client khac trong nhom

]
|

Hé théng IP hd trg nhom multicast theo peer — to — peer cho phép moi thiét bi
trén mang giri va nhan goi tin ¢ dich 1 dia chi nhom multicast. Mot s6 yéu t6
ma hoa dé ngan chin client nic danh nhén dit liéu trong nhém nhung van khong

c6 cach dé nhan xac thuc tir client vé dir lidu.

b.Central Server

Hé théng dung mot thiét bi trén mang dé diéu khién toan bo hoat dong cua nhom
multicast, goi 1a central Server. Mot client mudn két ndi vao nhom phai xin
quyén tir central server. Néu central server tir chéi cho client truy cdp nhom thi

khong mot goi tin nao duoc chuyén tiép toi nd. Nhu hinh sau:
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Hinh 5: Central Server diéu khién nhém Multicast

- Luu y: hé thong nhom multicast theo cong nghé central server khong dugc

ho tro béi IP. Hién nay chi co6 mang ATM c6 hd trg nhém multicast.
2.3. Gui goi tin Multicast thong qua Routers

Mic du cac goi tin multicast c6 thé giri sang mang khac nhung theo mic dinh
hau hét cac router khong chuyén tiép géi tin sang subnet khac. Néu router cho
moi goi tin chuyén tiép qua thi c6 thé gdy tran goi tin. Chinh vi vay IGMP
(Internet Group Management Protocol) dugc phat trién dé gitip router tranh tic
nghén khi giri goi tin sang subnet khac. Khi thiét bi mang mudn két ndi vao
nhom multicast, n6 s€ gui mdt goéi tin IGMP t6i router cuc bg trong subnet do.
Goi tin IGMP x4c nhan thiét bi va dja chi nhém cua thiét bi nhan. N6 dinh tuyén
chuyén tiép g6i tin tir nhém dén subnet ctia thiét bi nhan. Hinh sau biéu dién qua

trinh xac nhan:
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Hinh 6:Qua trinh xac thuc thanh vién trong router

Tuong tu, khi mot host ro1 khoi nhom multicast, mgt goi tin IGMP khéac duoc

giri toi router dé théng bao khong chuyén tiép goi tin.

2.4 Nhom Multicast

Multicast hoat dong dua trén co ché nhom. Nhom nay khong c6 dudng bién gidi
tu nhién hay dia Iy ndo. Cac host nam & bat ky dau trén mang Internet. Host
mudn nhan dit 1iéu trong nhom phai “join” vao nhom. Giao thirc duoc bén nhan
su dung la IGMP (Internet Group Management Protocol). Host phai 1a thanh

vién cia nhom maéi nhan duoc dir liéu.

2.5 Dia chi nhom — |P Multicast group address.

- IP Multicast group address duoc bén giri va bén nhan ding dé giri va nhan dir
liéu.
+ Bén giri dung dia chi nhom nhu dia chi dich cho cac goi tin.

+ Bén nhan dung dé bao cho mang chung da nhan duoc cac goi tin tir nhom.
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Vi du: dia chi nhém 1a 239.1.1.1. Bén giri s& gui dit liéu dén dia chi dich la
239.1.1.1. Bén nhan thong bao 1én mang da nhan ditr li¢u dugc g tur dia chi
239.1.1.1. Bén nhan phai “join” vao dia chi 239.1.1.1. Giao thtrc dugc bén nhan
dung dé join 1a Internet Group Managenment Protocol.

- IJANA xac dinh dai dia chi 16p D lam dia chi Multicast. B dai cua dia chi
nhém 1a 254.0.0.0 dén 239.255.255.255.Dai dia chi nay chi dugc dung lam dia
chi nhom hodc dia chi dich trong IP Multicast. Pia chi ngudn cta cac géi tin
multicast luon la dia chi unicast.

- Cac router va switch phai c6 phuong thirc dé phan biét traffic dang multicast
v6i dang unicast hay broadcast. Piéu nay thuc hién thong qua viéc gan dia chi
IP, bang cach dung dia chi 16p D tir 224.0.0.0 dén 239.255.255.255 chi cho
multicast. Cac thiét bi mang co thé nhanh chong loc ra cac dia chi multicast b::ing
cach doc 4 bit bén trai ciia mot dia chi. Bén bit nay cua mdt dia chi multicast
lubn ludn bang 1110. Khong gidng nhu diy dia chi 16p A,B va C, dia chi 16p D
nay khong c6 qua trinh subnetting. Vi vdy c6 dén 2 lily thira 28 dia chi nhom
multicast duoc trich dan ra tir 16p D nay. Cac dia chi multicast 1a tuong trung
mot nhom, khong tugng trung cho host.

- Trong d6, dai dia chi tir 224.0.0.0 dén 224.0.0.255 dugc dung cho cac giao thic
trén mang. Cac goi tin mang dia chi ndy khong dugc chuyén tiép boi cac router.
Chung duoc dé trong cic phan doan mang LAN cuc bd va co6 Time To Live

(TTL) la 1.

2.6 Anh xa dia chi IP multicast sang dia chi MAC

- Lam thé nao ma mot router va switch két hop mot dia chi multicast cua IP véi
mot dia chi MAC. Viéc gan dia chi multicast vao mot nhém L3 sang mot nhom
multicast thuong s& ty dong tao ra dia chi multicast 16p 2. Do khong c6 co ché
tuong duong voi co ché ARP, mot dang gia tri dic biét danh riéng cho dia chi
MAC cua multicast s& duge dung. Cac dia chi ndy bat dau bang 0100.5¢. Phan

28 bit sau cua dia chi multicast IP s& duoc anh xa vao 23bit thap cta dja chi
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MAC bang mdt giai thuat don gian. Pia chi MAC duoc hinh thanh bang cach
dung dang OUI 01005E, sau d6 1a gia tr1 0 va sau cung 1a 23 bits dia chi cuia L3

multicast.
22 bis
28 hits
-‘M
IP multicast address 235 25501
5 bits
Lot — B
MAC address
(Ethernet/FDDI) O1-00-58-7f-00-01
25_hit 23 bt
prefix
b 44 hits -

Hinh 7: Chuyén do6i IP sang MAC

Hinh trén cho théy co ché anh xa dia chi. Chi c6 23 bit cudi cua dia chi 1a duge
chép tir dia chi IP sang dia chi MAC. Tuy nhién ché ¥ rang c6 5 bit cta dia chi IP
khong dugc chuyén sang dia chi MAC. Kha nang nay lam cho nay sinh mot van dé 1a
¢ thé c6 32 dia chi multicast khac nhau c6 thé anh xa vao cung mot dia chi MAC.
Do sy nhip nhing nay, mdt host multicast c6 modt van dé nho khi né nhin mot
Ethernet frame ctia mot dia chi multicast. Mot MAC c6 thé tuwong tng voi 32 dia chi
multicast khac nhau. Vi vay, khi mdt host phai nhan va kiém tra tat ca cac frame co
MAC ma n6 quan tim. Sau d6 host nay phai kiém tra phan dia chi IP bén trong mdi
frame dé nhén ra phﬁn dia chi cua ting nhoém multicast.
2.7 Tién trinh chuyén déi dia chi Multicast:
- Bu6c 1: Chuyén d6i dia chi IP sang dang nhi phan. Luu y 4bit dau tién ludn ludn la
dia chi 1110 cho bat ky dia chi multicast nao.
- Budc 2: Thay thé bdn bit dau tién 1110 cta dja chi IP voi 6 ky tu (24bits) 01-00-5E
nhu 13 dia chi bat dau trong tong sd 12 ky tu dang thap luc phan (48bits) cta dja chi
multicast MAC.

Bio cao tot nghiép Pham Thi Liéu — CT902 11/42



Str dung céc 16p RTP API xay dung chuong trinh truyén Video bang ngdn ngir C#

- Bué6c 3: Thay thé 5bit ké tiép cua dang dia chi IP vl mét bit 0 trong khong gian dia
chi MAC.
- Budc 4: Chép 23 bit cudi cua dia chi IP dang nhi phan vao 23 bit cudi cua dia chi
multicast.
- Budc 5: Chuyén d6i 24bit cudi cua dja chi multicast tir dang nhi phan sang dang 6
s6 thap luc phan.
- Budc 6: Két hop sau chir sd hexa dau tién 01-00-5E véi sau chit s6 hexa vira tinh &
budc 5 dé hinh thanh dia chi multicast day du.
- Theo cach thirc néu trén, dia chi 238.10.24.5 s¢€ sinh ra dia chi MAC la 0x01-00-5E-
0A-18-05 ciing giong nhu két qua do dia chi 228.10.24.5. IETF di chi ra rang kha
ning hai tmg dung multicast trén cing mot LAN c6 thé tao ra cung nhiing dia chi
MAC 1a thap. Néu tinh c& diéu nay xay ra, mot goi tin tir mot ing dung multicasat
khac c6 thé s& dugc phan biét bang dia chi 16p 3. Ngudi quan tri nén can than khi
chon lya dia chi multicast, tranh viéc tao ra nhiing dia chi MAC tuong ty nhau.
2.7.1 Mot vai khong gian dia chi dwgc danh riéng
% Toan by khong gian dia chi multicast:224.0.0.0239.255.255.255
+¢ Dia chi link-local: 224.0.0.0-224.0.0.255 duogc dung bédi cac giao thirc dinh
tuyén. Router s& khong chuyén céac goi tin c¢6 dia chi nay.
% Céc dija chi bao gdm dia chi tat ca cac host all-hosts 224.0.0.1
« Tt ca cac router 224.0.0.2.
% Tat ca cac OSPF routers 224.0.0.5...224.0.1.1 dung cho giao thirc NTP.
Day la dia chi cac nhém ¢ dinh vi céc dia chi nay dugc dinh nghia trudc.
¢ Dia chi 232.0.0.0-232.255.255.255.
% Pia chi GLOP trong tim 233.0.0.0-233.255.255.255.
< Tam dja chi danh cho quan tri (239.0.0.0-239.255.255.255) duoc dung
trong cac vung multicast riéng, giéng nhu diy dia chi danh riéng trong
RFC1918. Dia chi nay khong dugc route giita cdc domain nén nd co thé

duoc dung lai nhiéu lan.
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< Dia chi toan cuc (224.0.1.0-238.255.255.255) duoc dung boi bat ctr dbi
tuong nao. Cac dia chi nay co thé duoc dinh tuyén trén Internet, vi vay dia

chi nay phai duy nht.

2.71.2 Dia chi multicast cho nhirng nhom thwong truc

- IANA danh ra hai day dia chi danh riéng cho multicast. Su khac nhau gitra
hai ddy dia chi nay 1a day thi nhat duoc dung cho nhitng goi tin khong nén
duoc truyén boi router va nhom thir hai dugc dung khi cac goi tin phai dugc
truyén bai router.

1. D3y dia chi dugc dung cho cuc b 1a 224.0.0.0 dén 224.0.0.255. Cac dia chi
nay tuong ty nhu cic dia chi dung béi cac giao thirc dinh tuyén. Vi du nhu
224.0.0.5 va 224.0.0.6 dugc dung boi OSPF. Cac vi du khac bao gém dia chi
multicast 224.0.0.1 chi ra tit ca cac host c6 thé xtr Iy multicast va 224.0.0.2 chi
ra tit ca cac router c6 kha ning xtr Iy multicast. Ddy cac dia chi nhém duoc
dung khi cac goi tin phai dugc dinh tuyén 13 224.0.1.0 dén 224.0.1.255. Day
dia chi ndy bao gdm 24.0.1.39 va 224.0.1.40 1a hai dja chi dugc dung boi
Auto-RP.

2. Dia chi multicast cho cac iing dung multicast SSM.

- TANA di cép phat diy dia chi 232.0.0.0 dén 232.255.255.255 cho céc tng
dung SSM. Muc dich cuia tmg dung nay la cho phép mdt host chon ra mot
ngudn cho cac nhom multicast. SSM gitp cho viéc dinh tuyén multicast tré nén
hiéu qua hon, cho phép mot host chon lya mdt nguén c6 chat lugng tdt hon va
gitip cac nha quan tri mang giam thiéu kiéu tdn cong multicast DoS. Chi ¢o cac
host chay IGMPv3 c6 kha nang dung tinh nang SSM. IGMPv3 1a mot giao thirc
moi.

- Bia chi multicast cho cac ing dung GLOP
IANA danh ra diy dia chi 233.0.0.0 dén 233.255.255.255.255 goi la dia chi
GLOP. Dja chi nay c6 thé dugc dung boi bat ky ai dang c6 mot AS hop 18

(registered autonomous system number-ASN) dé tao ra 256 dia chi multicast
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toan cuc. IANA danh riéng cac dia chi nay dé dam béo tinh duy nhat toan cuc
cta dia chi. Bang cach dung gia tri 233 cho octet dau tién va bang cach dung
ASN cho octet thir hai va thir ba, mot AS co thé tao ra mot dia chi multicast
toan cuc. Vi du néu AS dung s6 hiéu mang ASN 5663, gia tri ndy c6 thé
chuyén sang dang nhi phan 1a 0001011000011111. 8 bit dau tién, 00010110,
bang v&i 22 trong dang thap phan va 8 bit cudi, 00011111, bang véi 31 trong
dang thap phan. Anh xa 8bit dau tién vao octet thir hai va 8bit cudi vao octet
thir ba trong day dia chi 233, cong ty nao c6 mang AS 1a 5663 s& dugc ty dong
cap ddy dia chi 233.22.31.0 dén 233.22.31.255.

- Pia chi multicast cho nhitng domain riéng.Day dia chi danh riéng cudi cung l1a
diy dia chi danh cho quan tri. IANA gan diy dia chi 239.0.0.0 dén
239.255.255.255 (RFC 2365) dé dung trong nhitg mién multicast. IANA s&
khong gan cac tim dia chi nay toi bat ky mot giao thirc nao hodc mot Gmg dung
nao. Cac nha quan tri mang c6 thé tu do sir dung cac dia chi trong day nay, tuy
nhién ho phai cau hinh cic router multicast dé dam bao multicast traffic trong
diy dja chi nay khong vuot qua ranh gidi cia mién multicast.

- Pia chi multicast tam thoi cho cac nhom. Khi mot doanh nghiép mudn dung
mot dia chi multicast toan cuc, doanh nghiép can mot khéi dia chi tir ISP hoic tir
[ANA. Tuy nhién, khi mdt doanh nghiép mudn dung mdt dia chi multicast ma
khong phai 1a mot phan cia cac khong gian dia chi multicast dugc mo ta trong
cac phén trudc, cac phﬁn dia chi con lai nay dugc goi la cac dia chi multicast
transient. Diéu nay co nghia 1a toan b Internet phai chia s€ dia chi nay. Cac dia
chi nay s& dugc cap phat dong khi can thiét va phai dugc giai phong khi khong
con duoc dung. Boi vi cac dia chi nay khong duoc gan vao bit cir tng dung nao
nén no6 duoc goi la tam thoi. Bit ky mot doanh nghi¢p co thé dung cac dia chi
multicast nay ma khong can sy cho phép tir IANA nhung cac doanh nghiép can

giai phong sau khi dung xong.
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2.8 Cdy phan phéi Multicast (Multicast Distribution Trees )
Céc router c6 kha ning Multicast tao cdy phan ph6i nham diéu khién duong di

cua cac goi tin trén mang. Co 2 loai co ban:

2.8.1 Soure tree:

La dang don gian nhit cta cay phan phdi 1a cdy mot ngudn véi gbe cuia nd 1a
ngudn cia cay. Nhanh tao thanh ciy bao trim thong qua nhiing bén nhan. Vi
cdy nay dung thuat toan duong di ngan nhat trén mang nén n6 con duoc goi
la SPT (shortest path tree).

Hinh sau 1 vi du cho SPT v&i nhom 224.1.1.1 gbc dat & ngudn. Host A dang

két n6i dén 2 bén nhan 1a host B va C.

Figure 43-8 Host A Shortest Path Tree

Source Hft '

l 102.1.1.1 MNotation: (S, G)
S = Source

; , G = Group

Hinh 8: Cay SPT

2.8.2 Share tree:

Khong giéng nhu Soure tree, Share tree co géc duoc dit tai mot diém duoc

lya chon trén mang. N6 con dugc goi la rendezvous point (RP).
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Figure 43-9 Shared Distribution Tree

Host
S0 1
urce s l

1892111 Motation: (*, G)
* = All sources
G = Group

Sourcs 2
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5 ‘9 o |

=
Shared -_ 192.4.4.4
..-_.} """\":L__,
224.2.2.2 Traffic  _ L v
192222 192333
Recaiver tl Recaiver e I

Hinh 9: Share tree

- Hinh trén 1a vi du cho Share tree vdi dia chi nhom 1a 224.2.2.2, géc dat tai
router D. Khi str dung Share tree, cac bén giri déu phai qua gbc sau do
duoc chuyén tiép lai cay dé hudng téi cac bén nhan.

- Trong vi du nay, multicast traffic tir cac ngudn 1a host A va D di qua gbc
1a router D va quay lai cay phan phdi téi 2 bén nhén 13 host B va C.Bdi vi
nhiéu bén guri chi ding 1 cay phan phdi nén ky hiéu (*,G) voi * dai dién
cho tt ca cac ngudn va G 1a nhém multicast hién thoi.

- Ca SPT va share tree déu 1a loop tree. Cac thong diép duoc phat lai trén
cac nhanh cta ciy.Cac thanh vién nhom multicast c6 thé “join” hodc
“leave” bat ky luc ndo. Do d6 cay phan phdi phai dugc cap nhat dong. Khi
tat ca cac bén nhan trén cac nhanh riéng biét dimg truy van dén traffic cua
mot nhom multicast. Cac router s& “chat” nhanh trén cdy phan phdi va
dimg chuyén tiép trén cac nhanh d6. Néu mot bén nhan trén nhanh hoat
dong trd lai va truy van dén traffic, router tu dong bo sung vao cay phan
phéi va chuyén tiép lai.

- SPT ¢6 loi diém 14 tao duong di t6i wu tur nguén to1 dich, tao ra luong nhé

nhat cac chuyén tiép trén mang. Nhung né gip phai van dé 1a : Cac router
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phai nhé thong tin duong dan cia mdi ngudn. Trén mang cd hang nghin
ngudn va hang nghin nhém multicast, chiing c6 thé nhanh chéng trd thanh
ngudn trong router. B4 nhd danh cho bang dinh tuyén trong router trd
thanh mot van dé cho nhimg ngudi thiét ké mang.

- Share tree co vu diém 1a: tuy thudc vao dung lwong nho nhit cua trang
thai hién tai trén router. N6 giam yéu cau vé bo nhd. Diém bat loi ciia né
1a trong mot sb truong hop, dudng di tir bén giri dén bén nhan khong phai

1a duong di t6i uu. Nha thiét ké mang can phai can nhic khi chon RP.

2.9 Multicast Forwarding

- Trong dinh tuyén unicast, traffic chuyén tiép trén mang thong qua mot dudng
tir bén giri dén bén nhan. Mot router unicast khong can biét dia chi bén giri ma
chi can biét dia chi dich va cach chuyén tiép dén dich. Router dung bang dinh
tuyén dé chuyén géi tin unicast.

- Trong dinh tuyén multicast, ngudn giri traffic téi mot nhom bat ky nam trong
nhom multicast. Router multicast can phai xac dinh 16 dudng upstream va duong
downstream. Néu c6 nhiéu dudng downstream, router can tai tao géi tin va
chuyén tiép lai cic goi tin thich hop- khong can thiét 1a tat ca.. Po 1a cach
chuyén tiép theo kiéu multicast tir mot nguén dén nhiéu nguoi nhan. va dugc goi

1a chuyén tiép nguoc (reverse path forwarding)
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Chwong 3 : Giao thitc RTP (Real Time Transport Protocol)

3.1 RTP_Real Time Transport Protocol

- Phuong thire thong thuong dé truyén tai dir liéu dang audio hay video cung
cac dit lidu dinh kém va khung truyén 13 RTP. RTP nham muc tiéu cung cap céac
dich vu truyén tai hinh anh thoi gian thuc nhu audio/video thong qua mang (IP
network).

- Céc dich vu d6 bao gébm khdi phuc dit liéu sau khoang thoi gian xac
dinh(timing recovery),tim va stra 16i(loss detection and correction), dinh dang
khung truyén va ngudn (payload and source identification), tiép nhan phan hoi
vé chit luong dich vu(reception quality feedback), dong bo dir liéu ( media
synchronization)va quan 1y thanh vién(membership management). RTP dugc
thiét ké dé dung trong trao ddi quang ba (multicast conferences) dung co ché
lightweight sessions.

N6 t6 ra hitu ich trong hang loat cac Gmg dung: hoi nghi truyén hinh ding co ché
H323, webcasting, truyén hinh,hé théng thoai c6 diy va khong day. Béng viéc
dung giao thirc ndy mdi phién truyén tai dugc giri dén hang nghin ngudi

- RTP duoc coi la chuan dong gbi dé truyén tai dir liéu dang audio va video qua
mang Internet. N6 duoc phat trién boi Audio-Video Transport Working Group
va duoc cong bd lan dau nam 1996 1a RFC 1889. Sau nay 13 RFC 3550 nim
2003.

- RTP thudng dugc ding trong hé théng truyén théng cung véi RTSP dé thuc
hién hoi nghi truyén hinh va hé théng thoai. N6 chtra dong dir liéu duoc diéu
khién boi H323, MGCP va SIP. D6 1a nén tang cong nghé cho kién triic Voice
IP.

- RTP thuong dugc dung két hop voi RTCP. Trong khi RTP truyén dir liéu or
out-of-band signal(DTMF). RTCP duogc dung dé diéu khién trang théi truyén va
chat lugng dich vu QoS. Khi dugc dung két hgp RTP thuong duoc sap xép nhan

trén cong chin, RTCP trén cong 1é.
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- RTP ban dau duoc tao ra 1a giao thitrc multicast nhung n6 van chap nhén trong
nhiéu tng dung unicast. Trong truyén thong dang host-to — host, RTP va RTCP
thudng diung UDP qua cac giao thire & 16p van chuyén.

- S6 hiéu cong: RTP khong thao tac trén cac cong mic dinh nhu TCP va UDP.
Tuy nhién n6 thudng dung cac cong co sb hiéu chin, co gia tri tir 16384- 32767,
dai dia chi ndy dang dan dugc mé rong. Viée nay gy kho khan trong trudng hop

c6 firewall va NATs. Dé giai quyét van dé ndy, n6 can khai tao STUN server.
3.2 Hoat dong cua giao thirc:

3.2.1. Sender

-Bén giri c6 nhiém vu luw trir va bién d6i dir liéu dang nghe nhin dé truyén tai.
RTP tham gia vao qua trinh sira 18i va diéu phoi tranh tic nghén bang cach thém
vao dong dir liéu truyén tai thong tin phan hoi cia bén nhan.

-Céac khung truyén duogc nap vao cac goi RTP va san sang giri. Néu khung truyén
qua 16n, n6 s¢ dugc chia nho thanh nhiéu g61 RTP. Nguoc lai, n6 s¢ dugc tap
hop lai thanh mot goi1 RTP. Tuy thudc vao lugce dd stra 181 duoc dung, 1 chanel
coder dugc dung dé tao ra cac goi stra 18i hodc cac goi lip lai trude khi truyén.

- Sau khi cac g6i RTP dugc giri b dém dir liéu tuong tng véi nd dugce giai
phong. Bén gri khong huy céc dir liéu can cho qua trinh sira 16i hodc ma hoa. Co
nghia 1a bén gui phai luu trtr dit licu trong mot khoang thoi gian sau khi cac goi
tin twong tmg duogc giri, tuy thudc vao so d6 mé hoa va sira 161 dugc dung.

- Bén gui c6 trach nhiém tao cac ban bao cao trang thai dinh ky vé dong dir licu
dé dong bo dit liéu. N6 ciing nhan thong tin phan hdi tir cac bén tham gia va

dung thong tin d6 dé tham gia vao qu4 trinh truyén.

3.2.2 Receiver

- Bén nhan c6 trach nhiém thu nhan cac goéi RTP tir mang, sira 16i, recovering the

timing, cat b6t dit 1iéu va hién thi két qua cho ngudi dung. N6 giri phan hoi chat
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lugng cho bén gui. Co s¢ dir li€u cua cac bén dugc duy tri trong mot phién
truyén.

3.3 Pic diém cia co ché

- RTP khong c6 sin céc co ché dé dam béao viée truyén theo thoi gian hay cac ki
thuat vé QoS ma dya vao cac dich vu & 16p dudi dé thyuc hién nhitng kha nang
nay. RTP khong dam bao an toan hay tht ty cac packet khi truyén, sb thu tu
trong RTP packet cho phép bén nhan sip xép lai cac packet thir ty khi truyén cua
nguoi gui. Ngoai ra s6 thir tu cling c6 thé dugc tan dung dé xac dinh vi tri thich
hop cta mot packet, vi du trong cac viée giai mi video, ma khong can phai giai
ma cac packet theo thir tu.

Céc goi tin truyén trén mang Internet c6 tré va jitter khong doan dugc. Nhung
cac tmg dung da phuong tién yéu cau mot thoi gian thich hop khi truyén cac goi
dit liéu va phat lai. RTP cung cip cac co ché bao dam thoi gian, s thir ty va céac
co ché khac lién quan dén thoi gian.

Bang cac co ché nay RTP cung cap sy truyén tai dit liéu thoi gian thuc giita cac
dau cudi qua mang. Tem thoi gian (time-stamping) 1a thanh phan quan trong
nhat trong cac Gmg dung thoi gian thuc. Ngudi gui thiét 1ap cac “tem thoi gian”
tang dan theo thoi gian v&i moi goi. Sau khi nhan duogc goi dir liu, bén thu st
dung cac “tem thoi gian” nay nham khoi phuc thoi gian gbc dé chay cac tmg
dung nay voi tbe d6 thich hop. Ngoai ra nd duoge st dung dé déng bo cac dong
dir liéu khach nhau (chang han nhu giita hinh va tiéng). Tuy nhién RTP khong
thuc hién déng bd ma cac ung dung phia trén s€ thuc hi¢n su déng bod nay. Bo
phan dang tai xac dinh kiéu dinh dang cua tai tin cling nhu cac phuong cach ma
hoa nén. Tur cac bd phan dinh dang nay, cadc img dung phia thu biét cach phan
tich va chay cac dir liéu tai tin. Tai mot thoi diém bat ky trong qua trinh truyén
tin, cac bo phat RTP chi c6 thé giri mot dang cua tai tin dang tai tin c6 thé thay

d6i trong thdi gian truyén (thay d6i dé thich tmg voi sy tic nghén ctia mang).
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Mot chire nang khac ma RTP ¢6 1a xac dinh nguon. N6 cho phép cac ung dung
thu biét dugc dit liéu tir dau. Vi du thoai hoi nghi, tir thong tin nhan dang nguén

mot nguoi st dung cd thé biét dugc ai dang noi.

UDP header | RTP header | RTP playload

Hinh 10 - Ma héa goi tin RTP trong goi IP
Céc co ché hoat dong néu trén dugc thuc hién thong qua mao dau cua RTP.
Cach ma hoa goi tin RTP trong céc goi tin IP dugc mé ta trén hinh RTP nidm &
phia trén UDP, str dung cac chitc ning ghép kénh va liém tra cia UDP. UDP va
TCP 1a 2 giao thuc 1a 2 giao thic st dung chu yéu trén Inernet. TCP cung cip
két n6i dinh hudng va cac dong thong tin voi do tin cdy thap véi hai tram chi.
S¢ di UDP dugc sir dung 1am thi tuc truyén tai cho RTP 13 boi hai 1y do:

e Thu nhét, RTP duogc thiét ké chu yéu cho viéce truyén tin da d6i tuong, cac
két ndi c6 dinh hudng, c6 bao nhan khong dap tmg tot diéu nay.

o Tht hai, d6i voi dit liéu thoi gian thuc, d tin cdy khong quan trong big
truyén dung theo thoi gian. Hon nita su tin cdy trong TCP 1a do co ché bao
phat lai khong thich hop cho RTP. Vi du khi mang bi tic nghén mot sb goi
dit liéu s& bi mét, chat luong dich vu thip nhung van chip nhan dugc. Néu
thue hién viéc phat lai s& gdy ra do tré 16n chat luong thap gay ra su tic

nghén clia mang.
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3.4 Kién triic géi dir ligu

hit offset 01 2347 8 915 16-31
0 Wer [P R|CC M| PT | Sequence Mumber
32 Timestamp
64 =SRC identifier
96 CSRC identifiers (optional)
96+({CCx32) Extension header {optional).
96+(CCx32)

+ (Xx((EHL+1)x32)) Data

Hinh 11: Kién trac goi dit liéu
RTP header c6 kich thudc toi thicu 1a 12 octet

- Ver (2 bit) : Cho biét version ctia giao thtrc. Hién tai dang 14 version 2.

- P (Padding): duoc dung dé cho biét co byte md rong thém vao cudi goi RTP.

- X(Extension): (1 bit) cho biét sy c6 mat ctua Extension header va payload data.

- CC (CSRC Count_4 bit): tong s6 CSRS d3 dugc dinh nghia thém vao header.
- M(Marker 1 bit): dugc dung trong cac mirc ting dung va dugc dinh nghia béi
1 profile. Néu n6 duge khéi tao dit liéu c6 lién quan dac biét dén ung dung.

- PT (Payload Type): Cho biét khuon dang payload va xac dinh gidi han ctia né
trong ung dung.

- Sequence Number : s thir ty ting dan trong mdi ung dung RTP da duoc gui
va dugc dung dé bién nhan stra 161 va luu trix lai sb thi ty g01 tin.

- Time Stamp: phan dnh sampling instant cta dit li¢u trong goé1 RTP. N¢ tang
dan va tuyén tinh dé dong bo dit lidu va tinh jitter. S6 liéu d6 phai di dé dong bo
chinh xac va tinh duoc jitter, thong thuong 1 tick trén 1 khung truyén video 1a
khong du dé tinh. Tan s6 caa dong hd phu thudc vao khung dir liéu. Gi tri mic
dinh khi khéi tao 12 0.
- SSRC (32 bits): Bong bo ngudn dir liéu xac dinh duy nhat mot dong dit liéu

Vao.
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CSRC: Bém sb cac ngudn vao tir nhiéu ngudn khéac nhau.
Extension header: 32 bit dau bao gom 16 bit dinh danh chwong trinh va 16 bit
xé4c dinh do dai phan mé rong (EHL=extension header length ), thém 32 bit mo

rong.
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Chuong 4: RCTP

RCTP (Real-time Transport Control Protocol)la giao thirc hd cho cho RTP
cung cdp cac thongtin phan hoi vé chat luong truyén dir liéu. Cacdich vu ma
RCTP cung cép 1a:

- Giam sat chat luong va diéu khién tic nghén: Pay 1a chirc ning co ban cia

RCTP. N6 cung cép thong tin phan hdi dén mot tng dung vé chat lugng phan

hoi dit liéu. Thong tin diéu khién nay rat hiru ich cho cac b phat, bo thu va

giam sat. BO phat c6 thé diéu chinh cach thire truyén dit liéu dua trén cac thong
béo phan hdi cua bd thu. Bo thu o thé xac dinh dugc tic nghén 1 cuc b, ting
phan hay toan bd. Ngudi quan 1y mang c6 thé danh gia duoc hiéu suat mang.

- Xé4c dinh ngudn: Trong cac gbi RTP, cic ngudn duoc xac dinh boi cac sd ngau
nhién c6 do dai 1a 32 bit. Cac sé nay khong thuén tién véi ngudi stt dung RCTP
cung cap thong tin nhan dang cu thé hon dang van ban. N6 c6 thé bao gom tén
ngudi sir dung, s6 dién thoai, dia chi E-mail va cac thong tin khac.

o Dong bo moi truong: Cac thong bao cua bd phan phat RTCP chira
thong tin dé xac dinh thoi gian RTP twong tng.

o Chiing c6 thé dugc str dung dé dong bd giita 4m thanh va hinh anh.

o Diéu chinh thong tin diéu khién: Cac go6i RTCP dugc gui theo chu
ky gitta nhitng ngudi tham dy. Khi s6 nguoi tham duy ting 1én, can
phai can bang giita viéc nhan thong tin diéu khién mai nhat va han
ché dung luong diéu khién. Dé hd trg mot nhom nguoi didu khién
16n, RCTP phai cham dat diéu khién rat 1on dén tir cic tai nguyén
ciia mang. RTP chi cho phép ti da 5% luu luong cho diéu khién
toan bg luu lugng cua phién lam viéc. Piéu nay dugc thuc hién
bang cach diéu chinh tbc do phat ciia RCTP theo s6 luong nguoi

tham du.
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Chwong 5: Secure Realtime Transport Protocol (SRTP)

5.1 Gidi thiéu
- Secure Realtime Transport Protocol (SRTP): 14 1 phan cta RTP c6 thém co

ché ma hoa, xéac thuc thong di¢p va kiém tra tinh toan ven va khoi phuc lai dit

li¢u RTP trong ca cac ung dung dang unicast va multicast.

- N6 duogc phat trién boi 1 d6i da timg nghién ctru giao thirc IP va thanh thao
ma hoa dén tir Cissco va Ericssion bao gém David Oran, David McGrew,...N6
duoc gidi thiéu 1an dau tién vao thang 3 nam 2004.

- Cing giéng nhu RTP, SRTP ciing ¢6 giao thirc diéu khién 1a SRTCP
(Secure Realtime Transport Control Protocol).

5.2 Cach md hoa dir liéu:

1) Dé mi hoa va giai ma ludng dit liéu, SRTP dung Integer Counter Mode:
cho phép truy cip ngiu nhién vao block bat ky. Piéu nay cho phép RTP chay
trén cac mang khong dang tin cay c6 kha ning mat goi dir liéu. Thong thuong
bat ky chtrc ning nao ciing ¢ thé dung co ché “couter” nhung né té ra khong
thé 1ap lai nhiéu 1an. Chuan mi hoa cua RTP thudng 1a bd dém s6 nguyén ting
dan. AES dung trong co ché nay 1a thuat toan mi hoa mic dinh voi do dai
khod ma la 128 bit, khoa giai ma 1a 112 bit

2) Co ché f8 hay con goi 1a output feedback mode: phat trién dé co kha ning
tim kiém va thay thé chirc nang mac dinh. Gié tri khoa ma va khoa giai ma
tuong tu co ché trén. (Co ché nay cua AES duoc ding cho mang dién thoai
3G).

-Bén canh vi¢c dung AES,SRTP con dung mét co ché mi hoa dic biét 1a

“NULL Cipher”. Trong truong hop nay, “NULL Cipher” khong thuc hién bét

ky mi hoa ndo. Diéu bét budc ddi véi co ché nay 1a phai thyc thi trén hé théng

c6 tuong thich SRTP. D¢ tin cdy hoan toan dugc bao dam. Trong khi cac chirc
ning khac cia SRTP nhu ching thuc, x4ac nhan thong diép... van dugc st

dung.
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- SRTP dé dang diéu chinh thuat toan ma hoa méi. Nhitng chuan SRTP luén

1a nhirng thuat toan ma hoa mdéi duoc thém vao trong thuc thi cua giao thuec.

- Nhimng co ché mi hoa trén khong dam bao tinh toan ven cua thong
diép.Attacker co thé gia mao thong tin va phat lai. SRTP cung cip co ché dam
bao tinh toan ven dir li€u va an toan trong phat lai.

- Thuat toan HMAC- SHA1 duoc dung Dé xac thuc thong diép va dam bao
tinh toan ven. N6 dung 160 bit dé ma hoa, sau d6 cét ra 80 hodc 32 bit dé xac
thuc, tuy thudc vao goi dir liéu. HMAC duogc tinh toan dua trén goéi tin payload
va thong tin phan header 1a thtr ty goi dit lidu.

- Pé tranh tan cong lap lai, bén nhan phai giit lai cac thong diép di nhan
truge do, so sanh chi sb voi cac thong di¢p mdi duge nhéan. va chi nhan néu chua

duoc nhan.
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Chuong 6. Cac ham RTP API
6.1 Gigi thiéu chung.

-RTP Library cung cap giao dién dé phat trién cac img dung st dung RTP. Thu
vién nay dya trén phién ban moi nhat cua nhiing dic ta va tich hop nhimg chirc

ning méi nhit bao gdm ca nhitng thuét toan RCTP.
6.2 Mgt s6 ham RTP

6.2.1 Ham khéi tao

RTPCreat() tao ra mot context. Context 1a dinh danh duogc thu vién dung dé
chi ra phién RTP nao duoc tich hop cung. Mot tng dung ¢ thé chay nhiéu phién
tai cung mot thoi diém. Moi 1oi goi RTPCreat riéng biét s€ tao context khac
nhau. Hau hét cac ham trong thu vién chap nhan context 1a d6i s6 dau tién.
-RTPCreat() dugc goi dé khoi tao mot phién lam viéc, cac dia chi phién phai
dugc khdi tao. Thu vién hd trg ca unicast (single point to point), multi-unicast
(multiple unicast point to point), multicast va hybrids. Cé 2 cach khoi tao dia
chi.

- Céch 11a “send set”: day la danh sach céac dia chi unicast va/hodc multicast, )
hiéu cong va gia tri ttl (chi danh cho multicast). Khi mot goi tin dugc giri boi
mg dung, thu vién sé& truyén goi tin t6i tat ca cac dia chi trong danh sach. Cach
nay cho phép truyén theo kiéu unicast bﬁng cach tao mdt dia chi unicast trén mot
port. Theo multicast b?mg cach tao mot dia chi multicast trén 2 céng. Theo multi-
unicast béng cach tao nhiéu dia chi unicast trén 2 céng, va hybrids.

- Néu tao mét dia chi trén cap céng thi c6 thé 1a multicast hodc unicast. Cach
phén biét nhu sau:

1. Néu dia chi 1a unicast nhung khong dong nhat trén giao dién cuc bo,
INADDR_ANY sé& chap nhan géi tin trén giao dién bat ky.

2. Néu dia chi unicast trén mét giao dién cuc bg, thu vién s€ chi chép nhan goi

tin trén giao dién nay.
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3. Néu dia chi 1a multicast, thu vién s& chuyén t6i INADDR_ANY va “join”
vao nhom multicast. Cach nay, noé s& chip nhan cic goi tin ca unicast hodc
multicast trén cong xac dinh.

4. Néu dia chi 1a NULL, thu vién s& chuyén t6i INADDR_ANY.

5. Néu cong 12 0, thu vién s& dung mot cong dong. S6 hiéu cong RTP va RTCP
phai thay d6i lién tuc, thu vién s& thir ngau nhién mot cip cong trong cac cong
da duoc chi dinh (trén 49152) cho dén khi tim dugc cip cong. Néu khong tim
duoc nod s& bao 10i.

- Tt cé cac dia chi déu viét dudi dang chudi. N6 co dang “A.B.C.D” hodc mot
hostname “machine.domain”. Néu 1a hostname, thu vién s& chuyén doi tén sang
dia chi dung DNS.

Ngoai ra con mot s6 ham khdi tao khéc.

% RTPSessionSetBandwidth(): Cac goéi tin RTCP duogce gui véi toe do phu
thudc vao biang thong cua phién truyén. Pay 1a thudc tinh cta phién RTP.
Cac Ung duyng nén khéi tao gid tri nay trudc khi  goi
RTPOpenConnection() nham ting tdc do truyén cua RTCP. Néu khong
khoi tao, te do mic dinh 1a 120 kbps.

< RTPMemberInfoSetSDES(): 1a mot kiéu goi tin RTCP, SDES chira thong
tin vé mdi ngudi dung. NO bao gdm tén, email VACNAME cua nguoi
diung. Tuy ting tng dung dé khdi tao gia tri phu hop. Thong thuong
truong CNAME phai duoc khéi tao trude khi goi RTPOpenConnection.
TAt ca cac truong nay déu khong bét budc.

MBbi lan dija chi cta phién duoc khdi tao, ham RTPOpenConnection() dugc

goi. Thong thuong nd phu thudc vao socket nhan. Vi vay, thu vién phai

“join” vao nhom multicast. Sau dé, thu vién sin sang chdp nhan va gui goi

tin.
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6.2.2 Cac ham giri, nhan

- Ham RTPSend() dugc dung dé giri goi tin RTP. N6 can nguoi dung chi ra bo
dém, do dai, gia tri cua truong marker trong RTP header, sb gia cua tem thoi
gian va context. Thu vién sé& léy tor bd dém thém vao RTP header, thuc hién cac
thao tac can thiét va gui goi tin. Tem thoi gian ban dau va sd tht ty duge lua
chon ngau nhién.

Néu tmg dung can dé giri mot goi tin RTP d luu ¢ nhimg céu tric phén tan,
n6 c6 thé duing RTPSendVector, mot dang tuong duong ctia RTPSend.
- Cac goi tin nhan 1a mot tap hop nhd. Dé biét, néu mot g061 tin ¢co thé doc, mot
tién trinh c6 thé dimg, nd co6 thé poll hodc dung mot ki thuat khac. Thu vién
khong dé ra cac luat ndy, n6 giri cho ngudi dung dé xac dinh xem khi nao dit liéu
dugc doc. Pé lam diéu nay,ham RTPSessionGetRTPSocket va
RTPSessionGetRTCPSocket dugc dung cho phép nguoi dung truy cdp vao
socket nhan. N6 léy context vao va chi téi mot socket. Socket duoc dién dﬁy.
- Khi goi tin nam trong socket, mg dung goi ham RTPReceiver() ldy context,
con tro bo dém va mdt con tro téi gia tri length. N6 nén duoc khai tao phu hop
v6i bo dém. Thu vién s& doc va xtr 1y cac goi RTP hoic RTCP. Péi véi RTCP,
né s& thuc hién tit ca lua chon. Dbi véi g61 RTP, thu vién s€ chi cap nhat mot
vai théng ké va gia tri.
- Géi tin trong bo dém thong thuong duge dung trong RTPReceiver van chua
trong header. Dé truy cdp lai vao truong header va payload, ham
RTPGetRTPPacket() dugc dung. Ham nay truy cap bo dém léy dir liu, va tra

vé con tro goi dit lidu.
6.2.3. Ham dong két ndi.

- Khi img dung thoat khoi phién RTP, n6 thyc hién hai thao tac.

- Ham RTPCloseConnection dugc goi. N6 dong tat ca cic socket nhan dang hoat

dong va giri goi tin BYE va dong tat ca cac socket giri. N6 khong xoa dit lidu d4
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lwa chon. RTPCloseConnection chép nhan mot chudi 1y do. Chudi nay duoc giri

trong goéi BYE. Néu dat NULL nghia 1 khong c6 1y do.

- Ham RTPDestroy dung dé huy tat ca thong tin vé phién. N6 1y lai context va
gidi phong bo nho.

6.2.4 Ham truy cip théng tin thanh vién

Cac ham RTP hd tro truy cap thong tin cua cac thanh vién trong mdi phién. Moi
nguoi dung da dugc xac dinh bﬁng mét sd thir ty bai thu vién, type peron.
Khéng giéng nhu SSRC c6 thé gy xung dot, sb thtr tur 1a khong doi. Thong tin

thanh vién dugc truy cip thong qua id. Cac budc:

1. Ham CallBack: dung khi su ki¢n chic chin xuét hién.Nhu thanh vién méi,
timeouts,... Him ndy dung dé cip id cho ngudi d6. N6 ciing cho phép tmg
dung truy cép thong tin thanh vién dé dang.

2. Listlterators: cho phép tng dung ldy ra danh sach thanh vién nhém hién
tai.

3. Most Recent: thu vién cung cip hai ham dé lay ra thanh vién giri cac goi
tin RTPva RCTP la RTPMostRecentRTPPerson va
RTPMostRecentRTCPPerson.

4. Local. Cac thanh vién local thuong duogc biét bang 1énh unique identifier
0.

5. Finding. Thu vién cung cidp ham RTPFindMember cho phép mdt tng
dung lay id thanh vién dya trén gia trj cau truong SDES. Ham nay chip
nhan mot context, truong SDES va gid tri. N6 cling chép nhan con tro téi
mdt thanh vién dé khoi tao ID cho thanh vién dau tién. Ham nay rat hitu
ich dé tim thanh vién dua vao CNAME. Khi ¢ nhiéu phién, CNAME cua

ngudi ding trong cic phién gan d6 rat can cho tng dung.

Dinh danh id con duge dung dé truy cap t6i cac thong tin khéc:
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1. SDES. Ham RTPMemberInforGetSDES() 13y id,truong SDES va mét con
tréo bd dém. Thu vién s€ copy muc SDES vao by dém.

2. SR Infor. Pay 1a mot ham ctia host dé iy thong tin trong bao cdo gui cua
thanh vién. Ham nay c6 m¢t dang RTPMemberInfoGetX véi X 1a mot
trong cac gia tri (NTPStamp, RTPStamp, PktCount, OctCount), phu hop
v6i bao cao. Néu thanh vién khong phai 1a bén guri, né s& tra lai gia tri
Zero.

3. SSRC. Him RTPMemberInforGetSSRC(): tra vé SSRC cho thanh vién.

4. RR. Mbi thanh vién trong nhom giri bdo cac nhan cho mdi bén giri. Thu
vién s& ghi lai tat ca cac thong tin trong bao cac nhan tir moi thanh vién
nhom. Pé 1ay thong tin tir bio cdo nhan, (mg dung phai cung cip id thanh
vién gur bao cdo va SSRC cho bén gui

5. Member Status: Him RTPMemberInforGetstatus(): tra vé trang thai thanh

vién.
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Chuong 7: Phan tich chwong trinh thuc nghiém

7.1. Phdn tich chwong trinh

7.1.1. Phat biéu bai toan:

- Xay dyng chuong trinh cho phép truyén hinh anh tir thiét bi thu nhu Webcam,
Camera... t01 cac may tinh khac trong cung mang LAN.

7.1.2. Nén tang thiét bi va hé diéu hanh:

- May tinh cau hinh tir Pen IIT tro 1én.

- Hé diéu hanh: Win XP.

- Hé thdng mang LAN tdc d6 10Mbps trd 1én.

- Téi thiéu 1 Webcam, Camera dugc cai trén may gui.

7.1.3. Co so dir ligu

- Dit liéu dau vao: hinh anh tir thiét bi thu.

- Dit liéu déau ra: dong bd véi dir liéu dau vao va gan nhu 13 tire thoi.
7.1.4. Yéu cau ctia hé thong

Hinh anh truyén véi thoi gian thuc.

Chét lugng hinh anh tét

7.1.5. Ngon ngtr lap trinh:

Dung ngon ngit C# trén nén .NET do ¢ hd tro cac thu vién thuc thi.
7.1.6. Cac yéu cau vé chirc nang cua hé thong

- Truyén hinh anh tir 1 may tinh c6 gan thiét bi thu hinh anh dén nhiéu may tinh
trong mang LAN.

- Quan 1y duoc cac may tinh cung tham gia vao hé thong.

- Xem duoc hinh anh trude khi truyén.

- Tam thoi khong truyén hinh anh khi bén giri khong mudn gui hinh anh.
- Bat/ tat thiét bi thu hinh anh: Camera.....

7.1.7. Yéu cau giao dién hé théng

Thao tac chirc ning théng qua cac nut bam va khung hinh hién thi d& hiéu.
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7.2. Thiét ké chwong trinh

7.2.1 Thiét ké chirc niing

Stt Churc nang bic ta

1 Két ndi Khi ngudi dung mudn truyén hinh anh thi phai
két no1 to1 mot nhom co dia chi IP Multicast

2 | Quadn ly hinh anh Cho phép tmy%n hodc ding truyén hinh anh

3 Quan ly Camera Dé bat/ tit Camera

1. Két noi

1.1 Két ndi vao nhom
1.2 Hién thi danh sdch may tinh da két noi

2. Quan ly hinh anh

2.1 Xem hinh anh truéc khi truyén
2.2 Truyén hinh anh
2.3 Dung truyén hinh danh

3. Quan ly Camera

3.1 Ba}t Camera
3.2 Tat Camera

7.2.2 Thiét ké giao dién

Giao dién chinh ctia chuong trinh

(1): PictureBox Receive Hinh anh nhan duoc
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(2): PictureBox Send Hinh anh thu tir camera

(3): TextBox_ Nhap dia chi nhém Multicast

(4): ListBox_ Chira danh sach cac may tinh két ndi vao hé thong
(5): Button _ Két nbi hodc dimg két ndi trong timg trudng hop
(6): Button _ Gui hinh anh thu dugc tir Camera

(7): Button_ Dung gui hinh anh

(8): Button _Bat Camera da cai dit trén thiét bii gui

(9): Button _ Tat Camera

CA4c thay doi vé giao dién khi chwong trinh hoat dong

1. Nguoi dung nhan nut Két ndi dé tham gia vao nhém.Tén may tinh tham gia

duoc hién thi trong Danh sach két néi.

TextBox (3) nhap dia chi IP multicast
ListBox (4) hién thi danh sach cac may tinh da két ndi vao hé thong.

Label ctia Button 5 chuyén tir Két ndi sang Ngit.

2. Ngudi giri hinh anh nhan nit Bat Camera.

- Hinh anh thu dugc tir Camera hién thi trong PictureBox 2

3. Nguoi giri nhan nit Gui hinh anh

- Hinh anh tir PictureBox 2 va PictureBox 1 dong nhat voi nhau.

Bio cao tot nghiép Pham Thi Liéu — CT902 34/42



Str dung céc 16p RTP API xay dung chuong trinh truyén Video bang ngdn ngir C#

4. Néu muén tam dirng giri hinh anh, nhan nat Ding gui

- Hinh anh thu tir Camera vén hién thi trong PictureBox 2 nhung khong dugc
truyén di.

5. Nhan nat Tat Camera dé khong truyén hinh anh

- PictureBox 2 khong hién thi hinh anh,

7.2.3 Thiét ké Module
1.Két ndi

private void btnJoinLeave_Click(object sender, System.EventArgs e)
{
ep = new IPEndPoint(IPAddress.Parse(text_IP_Multicast. Text), 5000);
if (btnJoinLeave.Text == "Két noi")
{
HookRtpEvents(); // 1
JoinRtpSession(Dns.GetHostName()); // 2

/IThay dbi giao dién tir Két ndi sang Ngit
btnJoinLeave. Text = "Ngat";
btnSend.Enabled = true;
button2.Enabled = true;
text_IP_Multicast.Enabled = false;

¥

else

{
Cleanup(); // 6

btnJoinLeave.Text = "Két n6i';
btnSend.Enabled = false;

text IP_Multicast.Enabled = true;
button2.Enabled = false;

}
k

2. Bat Camera
private void buttonl_Click(object sender, EventArgs e)
{
iDevice = 0;
OpenPreviewWindow();

}
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private void OpenPreviewWindow()
{
int iHeight = 320;
int iWidth = 200;
// M& hinh anh trong picturebox

Hwnd = capCreateCaptureWindowA(iDevice.ToString(), (WS_VISIBLE
| WS_CHILD), 0, 0, 640, 480, pictureBox_sender.Handle.ToInt32(), 0);

// Két ndi véi Webcam

if (SendMessage(hHwnd, WM_CAP_DRIVER_CONNECT, iDevice, 0)

{
I

// Bat mirc d6 hién thi

/1

SendMessage(hHwnd, WM_CAP_SET_SCALE, 1, 0);

/1

// Pat toc d6 hién thi trén 1 giay

/l

SendMessage(hHwnd, WM_CAP_SET_PREVIEWRATE, 66, 0);

// Khéi dong Camera

SendMessage(hHwnd, WM_CAP_SET_PREVIEW, 1, 0);

//diéu chinh khung ctra s6 vira vdi picturebox

Il

SetWindowPos(hHwnd, HWND BOTTOM, 0, 0, iWidth, iHeight,
(SWP_NOMOVE | SWP_NOZORDER));

¥

else
vt
// Loi két noi thiét bi
DestroyWindow(hHwnd);
¥
¥

3. Tat Camera
private void button3_Click(object sender, EventArgs e)

{

ClosePreviewWindow();

¥

private void ClosePreviewWindow()

{
I

// Ngat két nbi v6i Webcam
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Il

SendMessage(hHwnd, WM_CAP_DRIVER_DISCONNECT, iDevice,
0);

Il

// Béng Window

Il

DestroyWindow(hHwnd);

¥

4. Gur1 hinh anh

private void btnSend_Click(object sender, System.EventArgs e)
{

timer1l.Enabled = true;

}

5. Dung gui hinh anh

private void button2_Click(object sender, EventArgs e)
{

timerl.Enabled = false;
b
7.2.4 Két qua chuong trinh thyc nghiém
- Pia diém: phong F103 truong DH Dan lap Hai Phong
- C4u hinh thiét bi: M4y tinh PenIV, Switch Planet 24 port, Lan 100Mbps

- Mt sb hinh anh thyc nghiém:

VYideo Conference Multicast

Nhom
1224.0.0.1
Danh sich két noi

I:"it Camera l

Két néi Giri hinh anh ;::lfi'!:;/ ‘_f:{'i B_@t Camera
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Budc 1: Ngudi dung nhan nit Két nbi dé tham gia vao nhém.Tén may tinh tham

gia duogc hién thi trong Danh sach két ndi.

Video Conference Multicast 7
Nhéom

[224.0.0.1

Darh sich két noi

hpu-f103-114 has j
hpu-f103-121 has j

Ngit Giti hinh anh Dieng gii Bit Camera Tt Camera

Budc 2: Ngudi giri hinh anh nhan nut Bat Camera.

e SEO)|

—

Danh sach két noi

hpu-f103-114 has §
hpu-f103-121 has j

Bat Camera Tit Camera

Budc 3: Nguoi gtri nhan nut Gui hinh anh
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Video Conference Multicast

Nhom

224

arh sach két noi

' hpu-fI 03-114 has ]
hpu-f103-121 has §

Ngit Gii hinh inh Dimng gii Bit Camera Tit Camera

Budc 4: Néu mudn tam ding guri hinh anh, nhan nat Ding gui

Budc 5: Nhan nat Tat Camera dé khong truyén hinh anh

Video Conference Multicast

Danh sich két noi

hpu-f103-114 has j|
hpu-f103-121 has j|

Bit Camera ’ Tt Camera

‘Ngét‘l(h'vihinhinh ‘Dumgng
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Tong ket
1. Ty dénh giéd khoa luan

- Trong dd an nay, em d nghién ctru dugc mot sd van dé:
» Cong nghé Multicast
> Giao thirc RTP truyén tai hinh anh thoi gian thuc.
a. Két qua dat duoc:
- Nghién ctru kha sau vé cong nghé Multicast va giao thirc RTP trong truyén tai
hinh anh thoi gian thuc.
- Xay dung thanh c6ng chuong trinh c6 tinh ung dung cao trong nhiéu linh vuc
nhu: gido duc, hoi nghi truyén hinh. ..
b. Van dé con ton tai:
- Can tim hiéu thém vé C# dé xay dung thém nhiéu tién ich chwong trinh.
- Giao dién chuong trinh don gian, tinh chuyén nghiép chua cao.
2. Hudng phat trién cua dé tai
- Tich hop thém Chat Voice, truyén Desktop... dap tng tét hon cho hé thdng hoi
nghi truyén hinh.

- C6 thé thuong mai hoa san pham.
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