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IX

MO DAU

Trong nhiing nam trd lai day, linh vuc nghién ciru vé dam bao chat luong
dich vu trong mang d phat trién manh mé&. C6 nhiéu cong trinh nghién ctru
tap trung vao 16p ung dung, truyén tai, t6i wu dinh tuyén trong mang, diéu
khién chat luong dich vu theo lué)ng tin, diéu khién chét luong dich vu theo
16p dich vu.

Két qua ctia nhitng cong trinh nghién ctru dién hinh vé dam bao chit luong
dich vu QoS (Quality of Services) lién quan mat thiét dén viéc phan chia tai
nguyén mang. Tai mdi nit mang, phan chia bing thong, bo dém duoc thuc
hién bang bo lap lich. Tai mdi thoi diém can chuyén mot goi tin di ra khoi nat
mang, bd 1ap lich c6 nhiém vu chon mot trong ) gdb1 tin dé xur Iy va chuyén
tiép di. Chat luong dich vu trén toan b tién trinh phu thudc vao chat luong
dich vu tai mdi nut mang, phu thudc vao viéc chon lua géi tin ciia bo 1ap lich.
Pé dam bao QoS can phdi hop nhiéu co ché trong timg nit mang.

Pam bao QoS trong mang 1a van dé rong va phic tap, vi vy pham vi
nghién ctru cta ludn vin 1a tap trung vao cac co ché va mod hinh dam bao chét
luong dich vu IntServ (Integrated Services) va DiffServ (Differentiated
Services). Dé tai con d& cap dén nhimg kién thirc co ban vé nhiing giao thirc
duoc tmg dung trén nén VoIP. M6 phong st dung cong cu md phong mang
NS (Network Simulator) [4] dé mé phong kién triic dam bao chat lugng dich
vu thoai dua theo m6 hinh DiffServ.

Ngoai phan m¢ dau va két luan, ndi dung ctia luan vin nay duoc phan thanh
bon chuong chinh. Chuong 1, gi6i thiéu vé lich sir phat trién dich vu thoai,
khai niém va yéu cau lién quan dén dam bao chit lugng cho truyén tai thong
tin thoai. Chuong 2 liét k& hai mé hinh chinh vé dam bao chat lugng dich vu
bao gém: mo hinh dich vu tich hop IntServ va mé hinh dich vu DiffServ.
Chuong 3 tim hiéu vé cac giao thic bao hiéu va giao thiic truyén trong truyén
tai thoai trén Internet. Cudi cung 1a chuong 4, thuc hién mo phong truyén goi
tin thoai qua mang da dugc cai dat moé hinh dich vy phan biét, thiét lap quyén
uu tién cho goi tin dé dam bao chat lugng dich vu trong truyén tai thoai.



CHUONG 1. TONG QUAN QoS CHO TRUYEN THONG PA
PHUONG TIEN

1.1 Sw phat trién cia dich vu thoai
1.1.1 Swr ra doi ciia cac hé thong thoai

Ngay nay, phuong thtic trao doi thong tin, giao tiép, kinh doanh dang dan
dan dugc thay doi cing voi nhiing thay ddi ciia nén cong nghiép vién thong.
Nhitng duong day dién thoai khong chi con mang thong tin thoai ma con
truyén ca sd lidu sb va truyén thong da phuong tién. Nhitng thong tin thoai,
s6 liéu, fax, video va cac dich vu khéc dang duoc cung cép t&i cac dau cudi
v6i yéu cau vé chét lugng dich vu tir phia nguoi diung ngay cang cao. Luu
lugng thong tin s6 liéu da vuot xa luu luong thong tin thoai va ngay cang ting
khong nging. Chuyén mach kénh vén 1a dic trung ctia mang thoai truyén
théng va dang dan nhudng bude cho chuyén mach goéi vi ¢6 nhiéu nhuoc diém
nhu: sir dung bang tan khong linh hoat, lang phi tai nguyén hé théng, khong
c6 co ché phat hién va sira 161, hiéu nang str dung khong cao.

Pé théa min nhu cau cua khach hang va gia tang lgi nhuan, cac nha cung
cap dich vu vién thong yéu cau giai phap mai thay thé cho mang thoai truyén
théng. Mang chuyén mach goi dya trén giao thuc IP dugc coi 1a giai phap
cong nghé dap ung duoc su gia ting nhu cau khach hang. Cung céap dich vu
da dang bao g6m dich vu thoai va cac dich vu da phuong tién.

1.1.2 Cac chuan lién quan dén chat lwgng truyén thoai

T6 chiac lién minh vién thong quoc té ITU (International
Telecommunication Union) dua ra cac chuan nhu sau: Chuéan H.250, H.245,
H.225: day la chuan lién quan dén hé théng nghe nhin va da phuong tién;
Chuan H.261, H.263: day 1a chuan véi mé hoa video; Chuan G ndi chung
phuc vu cho viéc truyén tai va xu 1y tin hi¢u thoai dudi dang sb [10].

Giong noi con ngudi sir dung bang thong tir 100Hz dén 10000Hz va thuong
xuat hién trong khoang 100Hz dén 3000Hz. Chét luong giong ndi cia con
nguoi cling bi anh hudng boi nhidu, tré va bién thién tré. Bién thién tré thuong
xay ra khi truyén giong n6i qua mang di liéu.
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Chét luong truyén giong ndi qua mang duoc danh gia khac nhau. Chinh vi

vay, ITU di tién hanh thi nghiém dé dénh gia chat luong 4m thanh bang dai

luong duogc goi 13 Piém chap nhan duoc - MOS (Mean Opinion Score). Nhu

trong bang 1.1 thé hién tdc d6 truyén dir liéu ctia chuin nén thoai nao cang

16n thi diém s6 chat lwong ctia chuan nén thoai d6 cang cao. Céc két qua danh
gia duoc thé hién dudi bang 1.1 nhu sau: [9]:
Khéng dat (1.0): Giong ndi bién dang, nghe rat kho chiu, can bi loai bo.

Gan dat (2.0): Giong n6i bi méo tiéng, hoi khé chiu, khéng loai bo.
Pat (3.0): Giong noi c6 chiit bién dang, hoi khé chiu.

Tét (4.0): Giong néi nghe duoc, hoi méo tiéng, khong gay khoé chiu.
Rat tot (5.0): Khong thay su bién dang cua giong néi, nghe rd rang.

Bang 1.1 Piém sé chat luwong chudn nén thoai

Chuan nén thoai MOS Téc d6 truyén dir
li¢u (kbps)
PCM G.711 4.1 64
ADPCM 32K G.726 3.85 32
ADPCM 24K G.726 3.5 24
ADPCM 16K G.726 3.0 16
LDCELP G.728 3.61 16
CS-ACELP G.729 3.92 8
CS-ACELP G.729a 3.9 8-32
GSM 3.3/3.4 13
G.723.1 MPMLQ (6.3kbps) 3.9 6.3
G.723.1 ACELLP (5.3kbps) 3.8 5.3

Mt khéc, khi do diém sb chat luong cua mdt loai chuan nén thoai nhung

¢ trong nhiing di€u kién khac nhau thi diém so cling khac nhau. Di€u nay

dugc thé hién 16 rang trong bang 1.2.




Bdng 1.2 Bang MOS ciia chudn nén G729

Diéu ki¢n MOS

G.729
Toc do doc trung binh 3.92
Toc dd doc cham 3.54
Hai giong cung ltc 3.46
Ba giong cung luc 2.68
Ty 18 16i 5% bit 3.24
Ty 1¢ 16i 5% khung 3.02

ITU ciing dua ra mot sb tiéu chuan chat luong 4m thanh ctia mot vai chuan
nhu sau [11]:

e G.111: Pay la chuan c6 do 6n 16n trong mot két ndi qubc té. Piéu nay
thé hién néu mudn truyén tai thoai trén mang két nbi qudc té thi khong
nén dung chuan G.111 do chét luong khong tot.

e G.113: Chuén nay tap trung xir 1y giong noi nén téc d6 truyén tai yéu
dan t6i d6 tré 16n, chat lugng thoai s& bi kém.

e G.114: Pay la chuan yéu cau do tré tir dau tdi cudi.

e G.131: Vi chuan nay, néu do tré mot chiéu khong qua 25ms thi viéc
huy tiéng 6n phai dugc thyuc hién. Néu khong thuc hién thi chat lugng
thoai s€ bi kém

1.1.3 Sy phat trién ciia cac dich vu thoai trén mang Internet

Cong nghé VoIP ra doi da 1am thay doi cach thuc trao d6i thong tin mot
cach truc tiép mot cach nhanh hon, ré hon. Thay vi st dung mot kénh ¢ dinh
dé truyén tin hiéu thoai. Cong nghé VoIP dong gbi cac tin hiéu thoai va truyén
qua mang IP, ddng thoi s& dugc chia sé tai nguyén véi cac cude goi khac.

Nam 1995 hang Vocaltee di truyén thoai qua Internet, lic d6 két ndi chi
gdm mdt may tinh ca nhan véi cac trang thiét bi thong thudng nhu card am
thanh, tai nghe, microphone, phan mém nén tin hiéu va déng goéi truyén qua
mdi trudng Internet. Mic du chat luong chwa cao nhung chi phi thap da tro
thanh yéu t6 dé canh tranh va gitp cach thtic truyén thoai qua Internet ton tai.

Tir 1/7/2001 dén nay Tong cuc buu dién nudc ta di cho phép Viettel,
VNPT, Saigon Postel va Dién lyc Viét Nam chinh thirc khai thac dién thoai
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duong dai trong nude va qudc té qua giao thic IP goi tat 1a VoIP. Su xut
hién VoIP ¢ Viét Nam da cung cép cho nguoi dung st dung dich vu dién
thoai dudng dai co cude phi thap hon nhiéu so v6i dich vu dién thoai duong
dai truyén théng véi chat lugng ma nguoi sir dung c6 thé chip nhan duoc. N6
cling pht hop véi xu thé phat trién vién thong trén thé giéi. Phu hop vai toc
do phat trién mang truyén dit liéu tdc dd cao.

1.2 Khai niém QoS

Chét luong dich vu (QoS - Quality of Service) l1a khai niém rong va duogc
tiép can theo nhiéu khia canh khac nhau. Co hai cach nhin chu yéu tir phia
nguoi st dung dich vu va tur phia nha cung cép dich vu mang.

Tir phia nha cung cip dich vu mang thi QoS lién quan t6i kha ning cung
cap chét luong dich vu cho nguoi ding. Vi mang chuyén mach géi can co
kha niang phan biét cac 16p luu lugng va thue hién co ché xir Iy ddi voi cac
16p Iuu lwong khac nhau bang cach dam bao viée cung cip tai nguyén.

Tir phia nguoi dung thi QoS lién quan dén viée kiém tra cac thong s6 mang
nhu d6 tré, bién thién tré, ty 1€ mat goi1 va tan sut tac nghén. Két qua cua cac
thong s6 trén phu thudc vao ky thuat thuc thi QoS khac nhau trén mang.

Chinh vi vay c6 thé dinh nghia QoS mdt cach ngan gon nhu sau:

“Q0S la mét chi s6 do lwong khd néing kiém sodt va phdn bé bang théng
mang dé cung cdp mirc dung lwong dit lidu trong khd ndng dw kién, da trén
tam quan trong cia qud trinh nghiép vu” [1].

“Pé dat yéu cau vé chit luong dich vu (QoS) bai viée kiém soat thong s6
vé d0 tré, do bién thién tré, bang thong, $6 g061 tin bi mét trén mot mang da
tré thanh bi quyét di dén thanh cong cua giai phap két nbi dau cudi (end-to-
end). Nén, QoS 1a tap hop cac ki thuat dé quan 1y tai nguyén mang” [6].

1.3 Yéu cau QoS déi voi dich vu thoai
1.3.1 Do tré (delay)

Do tré: 1a thoi gian can thiét dé truyén mot géi tin tir nguon t6i dich.

Vi du: Goéi tin di tir node 1 t6i node 2 mat 10 gidy (s) thi delay =10s.

Do tré phu thudc vao khoang cach tir ngudn téi dich, toc do truyén dir lidu,
va thoi gian xtr 1y giita cac node mang. Toc do truyén cang 16n thi do tré cang
nhé va nguoc lai.

Yéu cau vé do tré trong dam bao chat luong cho thoai trén mang:



Trong cudc goi thoai, ngudi goi thuong nhan théy giong néi véi do tré
khoang 250ms hodc 16n hon. ITU-T G.114 khuyén cdo: néu giix do tré dudi
150ms thi hau hét nhitng vmg dung mang giong néi hay khéng thi déu dwoc
trai nghiém mét cdch trong suot [14].

Hau hét cac nha mang c6 cam két chat lugng dich vu (SLA — Service-Level
Agreement) vé d0 tré tdi da dé dam bao truyén tai giong néi duoc trong sudt
nhu sau (thong tin duoc cdp nhdt thang 09/2016):

e (Cong ty ha tAng mang Internap cam két do tré toi da 1a 45ms [7].

e (Cong ty mang CenturyLink IQ (truéc day la Qwest 1Q) cam két do
tré toi da 1a 50ms [5].

e (Cong ty mang toan cau NTT America cam két do tré t6i da 50ms
cho mang Bic My, 90ms cho mang xuyén Pai Tay Duong, 130ms
cho mang xuyén Thai Binh Duong [8].

Toan bo don vi cam két SLA cho truyén da phuong tién déu thudc nha
cung cap dudng truc. Tong do tré cho mot cude goi thoai trén mang (VoIP —
Voice over Internet Protocol) bao gdm d6 tré tai nha cung cap dich vu VoIP
va do tré ctia nha cung cip mang cho ngudi sir dung.

1.3.2 P9 bién thién tré (jitter)

Do bién thién tré 1a sy bién dong vé do tré so véi gia tri trung binh ctia do
tré khi guri cac goi dir liéu tir ngudn téi dich.

Vi dy: Cr 10ms phat di mot géi tin, néu duong truyén 1a 1y tudng thi bén
thu s& nhan duoc goi sau tré hon géi trudc 10ms. Vi mot 1y do bat ky, goi tin
di vao hang doi cua router hay di theo mot dudng khac 1am cho thoi gian dén
cua goi sau lon hodc nhé hon 10ms. Go6i 1 dugc nhan & thoi diém t0=50 va
g6i 2 dugc nhan & thoi diém t1=65 nhu vay delay =15ms va jitter=5ms. G6i
3 dugc nhan ¢ thoi diém t3=70 nhu vay delay=5ms va jitter=-5ms.

Péi voi cac tmg dung nhu VoIP diéu nguoi ta mong mudn 12 gia tri 1y
tudng jitter =Oms, khong mong mudn gia tri duong. Dé 1lam dugc diéu nay,
jitter c6 thé duoc han ché bang cach thyc hién két hop ba k¥ thuat: danh sb
thir tu goi tin (sequence number), gan nhan thdi gian (timestamp), 1am tré bén
nhan (play-out delay). Bén giri dit mot sequence number vao mdi goi tin,
ddng thoi ting gia tri nay khi goi tin moi duoc tao, nhd d6 bén nhan co thé
ding sequence number dé khoi phuc thtr ty dang cua goéi tin nhan duoc.



Timestamp ciing tuong ty nhu sequence number, mdi goi tin déu dugc gan
timestamp. Bén nhdn cAn nhan dy du cac gbi tin va sip xép theo dung thir
tu. Play-out delay dong vai tro kéo dai thoi gian dé cho bén nhan nhan du goi
tin. Gia tri nay co thé cd dinh hodc thay di theo timg trudng hop sir dung.

Do bién thién tré ¢ thé do dugc bang nhiéu cach, mot trong nhimg cach
do dugc md ta trong nhiing tai liéu sau: Tai liéu giao thirc truyén Gng dung
thoi gian thue, IETF RFC 3550 RTP, thang 7/2003; Béo cdo mé rong vé giao
thie diéu khién, IETF RFC 3611 RTP, thang 11/2003.

Nhitng nha cung cap thiét bi va dich vu mang thudng khong cé thong tin
hay tinh todn mot cach chinh xac dé do dugc do bién thién tré ma ho dua ra.
Hau hét nhiing thiét bi dau cudi VoIP (nhu IP phone, hay ATA) déu c6 bd
dém jitter dé lam giam d6 bién thién tré ctia mang. Tuy nhién bé dém jitter
lam tang thém d¢ tré tir dau t6i cudi va thuwong chi hiéu qud khi gid tri do tré
it hon 100ms [11].

Mot s6 nha cung cip duong truc (backbone) ciing dua ra muirc bién thién
tré chép nhan dugc. Do cling l1a ti€u chi dam bao chat luong cua ho. Thi du:

e (Cong ty ha ting mang Internap cam két do bién thién tré ti da 1a
0.5ms [7].

e (Cong ty mang CenturyLink IQ (trudc day 1a Qwest IQ) cam két do
bién thién tré 12 2ms [5].

e (Cong ty mang toan ciu NTT America cam két d6 bién thién tré
khong vuot qua 10ms [8].

1.3.3 Ti 1¢ mat goi tin (Packet loss)

Khi cac goi tin duoc truyén tir ngudn téi dich. Trong diéu kién 1y tuong thi
sO goi tin duoc giri di déu dén dich, khi d6 noi ty 1é truyén thanh cong cac goi
tin 1a mot. Vay, ty 18 mat goi (packet loss) c6 thé dugc biéu dién 1a phan trim
ctia s6 goi tin duogc tao ra nhung khong dén dich hoic bi 16i. N6 thuong 1a két
qua cua sy tic nghén mang do khong dii bang thong tai mot s6 diém trong
mang.
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Hinh 1.1 Vi du vé packet loss

Theo thi du trén hinh 1.1, mot hang doi ¢6 kich thudce 40, nhung nhan dugc
50 goi dén lién tuc, véi tbe d6 dén nhanh hon téc do duoc dua ra khoi hang
doi. Két qua 1 hang doi s& bi day, 10 goi bi thira ra sé& bi loai va x6a. Déi véi
luu Iuong thoi gian thuc nhu thoai, video thi chi can mat vai g6b1 tin lién tuc
1a du 1am mat Am thanh, hinh anh khong déng bo voi am thanh. Chinh vi vay
VOIP yéu ciu rat khat khe vé ty 16 mat goi trong truyén tai da phuong tién.

Vi du: Cisco yéu cau ty 1é mat géi phdi it hon 1% doi véi chudn codec
G729 dé dam bdo cudc goi khéng bi nhiéu va nghe dwoc. Ly tuwdng nhdt la
khéng c6 géi tin nao bi mat [11].

Ngoai ra mot vai don vi cung cap mang dién hinh cling cam két ty 18 mat
6i cu thé nhu sau:

e (Cong ty ha tang mang Internap cam két ty 16 mat goi dudi 0.3% [7].

e (Cong ty mang CenturyLink IQ (trudc day la Qwest IQ) cam két ty
1¢ mat goi khong qua 0.5%, thuc té 14 0.03% [5].

e (Cong ty mang toan cau NTT America cam két ty 16 mat goi khong
16m hon 0.1% [8].



CHUONG 2. CAC CO CHE VA MO HINH PAM BAO CHAT

LUQNG DICH VU

2.1 Co ché kiém soat chit lwgng dich vu

Ngay nay, viéc thiét ké mang phu hop v6i hdn hop cac dich vu ma ngudi
dung yéu cau 1a mot thach thirc ddi voi cac nha mang. Lam sao dé dam bao
cac dich vu chay on dinh va trong sudt dang theo hop dé)ng muc dich vu
(SLA) ma nha mang da ky véi nguodi dung. Dich vu cang phirc tap va cang
nhiéu lya chon mire dich vu cho ngudi ding thi quy hoach thiét ké mang cang
phtc tap. Pé thuc hién duge nhu vay, can ¢6 nhitng co ché dé kiém soAt.
Nhitng co ché chinh nham dat chat lwong mang tét hon mirc “Cé gang tdi da”
— “Best Effort” truyén thong bao gdom ba co ché nhu sau: Thir nhat 1a cung
cap dung luong vuot mic yéu cau; Thir hai 13 ding ky danh trudce tai nguyén;
Thir ba 1a wu tién hoa cac dich vu va nguoi dung.

2.1.1 Cung cip dung lwong vuret mirc yéu ciu.

Thuec sy day 1a co ché cuc ky ton kém va lang phi tai nguyén vi hai co ché
con lai hoat dong theo nguyén 1y sir dung t6i thiéu tai nguyén da dap ung cho
cac hop déng SLA. Mic du vay, cling c6 mot vai yéu t6 1am cho co ché nay
tré 1én c6 stre thuyét phuc.

e Chi phi vé bang thong trén dudng truc ngay cang giam: nguyén nhan
do ty 1& cung-cau ¢ sy chénh léch. S6 luong don vi cung cip dudng
tryc ngay cang nhiéu, vuot qua nhu cau hién tai. Cong nghé ghép kénh
theo budc song mat do cao (Dense-Wave Division Multiplexing —
DWDM) dugc ra doi dam bao ting toc do va bang thong truyén.
DWDM la mot k§ thuat sdp xép dit liéu vao cung nhau tir nhiéu ngudn
khéac nhau trén mot cap soi quang vdi mdi tin hiéu dugc truyén cung
tai mot thoi diém trén budc song anh sang riéng biét.

e Quy hoach mang don gian nén viéc tinh toan ting dung luong kha dé
dang.



2.1.2 Pang ky danh trudc tai nguyén

Pay 1a k¥ thuat thiét 1ap cac tai nguyén san sang cho viéc truyén dir lieu. N6

thudng duoc sir dung cac co ché nhu sau:

e ATM (Asynchronous Transfer Mode): k¥ thuat nay duoc thiét ké dé truyén
nhiéu loai dich vu véi chit lugng dugc du bao trude. Bic tinh cua céc 16p
dich vu nay 1a c6 thé dinh luong chinh x4c, dam bao hd tro QoS. ATM
dua ra khai niém méi nhu chuyén mach nhanh st dung géi tin c6 chiéu
dai cd dinh (goi 1a cell), mach ao (Virtual Circuit), duong dan ao (Virtual
Path). Thiét bi dau cudi phai thdng b4o cac nhu cau cia minh cho mang
thong qua phién bao hiéu két nbi. Khi két néi dugc chap nhan, tat ca cell
ctia mot cudc goi s& duoc truyén trén cling mot duong dan. Vi nhu cau cho
mét giao thirc bao hiéu két ndi gitra thiét bi dau cudi va mang, sy phic tap
ctia bao hiéu, quan 1y luu lugng, phan phéi tai nguyén, ma ngay nay ATM
da khong con phu hop véi vai trd 1a giao thirc duy nhét cho sy hoi tu cac

mang va tng dung.

e IP-IntServ (Internet Protocol Intergradted Servive): Giao thirc IP vé co ban
la giao thuc best-effort khdng ¢ sy dam bao nao vé chat lwong truyén khi
phan phéi cac goi so lidu. Viéc xac nhan sd lidu da dén dich hét hay chua
thudc vé giao thic 16p trén 1a giao thirc TCP. Néu c6 bat ky goi dir ligu
nao khong dén dich thi TCP yéu cau truyén lai gdi tin bi mat, cho dén khi
truyén thanh céng. Co ché truyén tin cay d6 dam bao an toan cho viéc
truyén cac goi tin nhung cd thé gay ra do tré va bién dong tré 16n. Chinh
vi thé TCP khong dugc ding trong cac tng dung thoi gian thuc, thay vao
dé6 1a viéc sir dung giao thaee UDP (User Datagram Protocol). Trong thoi
gian truyén thoai, cac goi truyén lai mat thoi gian 1au s& khdng con gié tri

va bi loai bo.
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2.1.2 U tién hoa dich vu va ngwoi dung

Thuc chat QoS rit da dang vé chirc nang uu tién dich vu. Tai cac diém tap
hop céc luéng dr li€u trén mang nhu router, by ghép kénh, bo chuyén mach,
cac goi dir liéu véi nhu ciu QoS khac nhau duge két hop lai dé dung chung
ha tﬁng. C6 hai yéu cau chinh dé c6 thé thuc hién viéc wu tién cho cac dich
vu va ngudi dung d6 1a: phai c6 phuong tién danh diu cac ludng vu tién va
co ché nhan dang ludng wu tién nay.

e |P-DiffServ (Internet Protocol Differentiaed Services): V6i mé hinh
DiffServ, mdi cd dugc gin vao mdi géi tiy vao 16p dich vu. Nhimng
ludng dir liéu c6 cing nhu cau tai nguyén dugce gom lai dya vao co gan
trén mdi goi tai cac router bién. Cac router trong mang 161 s& chuyén
ludng dir liéu dén dich ma khong can kiém tra chi tiét header cia timg
6i. Piéu nay gitp cho géi tin dén dich nhanh nhét c6 thé.

e IP-MPLS (Multiprotocol Label Switching): Pay 1a co ché dugc dé xuat
boi IETF dé tang téc do truyén sé liéu qua mang. Co ché nay ciing
giong nhu co ché IP-DiffServ, tirc 1a gan nhan vao mdi phan dau cia
g6i. Khi géi tin di qua cac router mang trung gian s& khong bi kiém tra
timg go6i. Khi goi tin di qua tirng router mang, no s& thay d6i nhin cia
g6i tin. Viéc trao d6i nhan tao ra ddu vét dang ky. Khi goi da duogc thiét
1ap nhan tuong tng véi mot dudng din nhét dinh, cac diém trung gian
trén duong dan d6 s& khong can dua ra quyét dinh chuyén tiép (dinh
tuyén) nita ma chuyén goi tin di dung dudng ghi trong nhan. Piéu nay
gitip tang tbc dudng truyén 1én kha 16n.

2.2 Co ché lap lich

Mot s co ché 1ap lich co ban str dung trong b dinh tuyén bao gém:

Hang doi FIFO, hang doi wu tién PQ, hang doi cong bang FQ, hang doi
quay vong c6 trong s WRR, hang doi cong bang co trong sé WFQ va hang
doi dua theo 16p cong bang ¢ trong sé CBQ.

2.2.1 Hang dgi FIFO (First In First Out)

Hang doi vao trude ra trude 1a co ché doi ngdm dinh, cac géi tin duoc dua
vao mdt hang doi va di ra theo dung thu tuy da di vao. FIFO la kiéu hang do1
truyén théng va don gian nhat, khong can dén thuat toan diéu khién. Vi né
dbi xir v6i tat ca cac goi nhu nhau, vi vay FIFO thich hop voi mang cung cip
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dich vu truyén theo kiéu nd luc t6i da (Best-Effort). FIFO khong phu hop véi
cac dich vu can su phan biét mirc uvu tién va tAt ca cac luéng luu luong déu bj
gidm khi c¢6 nghén x4y ra.

2.2.2 Hang dogi wu tién PQ (Priority Queuing)

Hang doi FIFO dat tat ca goi tin vao hang doi don ma khéng quan tAm toi
viéc no thudc 16p luu luong nao, dugce uu tién hay khong. Vi vay xuat hién
yéu cau phai c6 hang doi ¢6 wu tién— PQ, trong d6 c6 n hang doi dugc tao ra
Vi cac muc uu tién khac nhau. Thir tu 1ap lich dugc xac dinh béi tha tu wu
tién va khong phu thudc vao cac géi tin. Uu diém cta hang doi wu tién PQ 1a
cung cip phuong tién don gian dé phan biét 16p luu luong. Nhuoc diém 1a
ludn hudng téi xir Iy muc wu tién cao nén hang doi c6 muc vu tién thap c6
thé khong giri dugc gdi tin di.

2.2.3 Hang doi cong bang FQ (Fair Queue)

Pay 1 hang doi dua trén ludng luu luong, trong FQ cac géi tin dén duoc
phan loai thanh n hang dgi. Mdi hang dgi nhan 1/n bang thong, bo 1ap lich
kiém tra cac hang doi theo chu ky va boé qua hang doi rong. Mdi khi bo 1ap
lich t61 mot hang doi, mot goi tin méi duge truyén ra khéi hang doi.

Hang doi nay rat don gian, khong yéu cau chi dinh bang thong phirc tap.
Mbi mot hang doi duge thém vao thi bo 1ap lich tu dong dit lai bang thong
theo thuc té 1a 1/(n+1). Pay chinh 1a vu diém cta loai hang doi cong bang.

Nhuoc diém ctia hang doi nay 1a: Khi bang thong dugc chia ra thanh 1/n
phan, néu cac 16p luu luong dau vao cé yéu cau bang thong khac nhau thi FQ
khong thé phan bé lai duoc dau ra dé dap tmg yéu cau dau vao. Thém nira,
khi kich thudce cac goi tin khong duoce quan tam trong FQ, kich thudc cac goi
s& anh huong dén phan bd bang thong thuc té, ké ca bo lap lich van hoat dong
dung trén co s& cong bang. Cac hang doi co goi tin kich thudce 16n hon s&
chiém nhiéu bang thong hon cc hang doi khéc.

2.2.4 Hang doi quay vong c6 trong s - WRR (Weighted Round Robin)

Hang doi ndy duoc dua ra nham giai quyét nhuoc diém cia hang doi cong
bang FQ. WRR chia bang thong dau ra voi cac 16p luu luong dau vao phu
hop véi bang thong yéu cau. Nguyén 1y hoat dong cia WRR 1a: cac luong luu
lwong s& dugc nhom thanh m 16p, twong Gng voi trong sb xac dinh boi bang
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thong yéu cau. Tong cac trong sd ctia cac 16p 1a 100%. Vi mdi 16p, cac ludng
lwu lwong riéng dugc 1ap lich theo nguyén tic hang doi cong bang FQ. Hang
doi quay vong theo trong sb gdm hai 16p 1ap lich quay vong. Lép thr nhat 1a
b lap lich chi cac 16p tir 1 dén m, 16p tht hai s& quay vong khi 16p thir nhat
dung lai tai mét 16p.

Mic du WRR di khéc phuc duoc nhuogc diém cua hang dogi cong béng FQ
nhung chua giai quyét dugc anh huong cua kich c¢& goi tin voi bang thong
chia sé. Tiép can hang doi cong bang c6 trong s6 WFQ ciing nham cai thién
su anh hudng cua kich ¢& goi tin.

2.3 M6 hinh dam bao chit lwong dich vu

Pé dam bao QoS cho mang IP, IETF da thong nhat dua ra hai mé hinh
chinh: M6 hinh dich vu tich hop IntServ va mé hinh dich vu phan biét
DiffServ. IntServ huéng theo mo hinh bao hiéu QoS (signaled-QoS), theo do6
thiét bi dau cudi can truyén phat tin hiéu yéu cau QoS dén thiét bi nhan, tin
hiéu nay s& di qua cac thiét bi trung gian dén thiét bi nhan. M6 hinh DiffServ
1am viéc theo kiéu cung cip cac mirc 46 QoS du kién c6 dugce(provisioned-
Qo0S), theo mé hinh nay nhitng nhan té mang duoc thiét 1ap dé cho luu luong
thudc nhiéu 16p dich vu khac nhau di qua va cé thé dat duoc QoS du kién,
trong diéu kién thuan loi [2].

2.3.1 M6 hinh IntServ (Integrated Services)

Y tudng ban dau ciia mo hinh dich vu tich hop 13 hd tro viéc danh trude tai
nguyén cho cac ludng luu luong. Dé thuc hién duoc can thiét 1ap mot tuyén
danh trude tai nguyén, trudc khi gui dir liéu, cac bo dinh tuyén va thiét bi
mang phai duoc cai dat chirc nang wu tién danh tai nguyén va bo dinh tuyén
can phai diéu khién duoc cac ludng luu luong.
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Hinh 2.1 M6 hinh dich vu tich hop

M0 hinh tich hgp dich vu IntServ md ta img dung QoS trong mang IP theo
phuong phap nhan dang ludng luu lwong v6i nam tham sé co ban sau:
e PDija chi IP nguon,
e (Cong ngudn
e Dia chi IP dich
e Cong dich
e Giao thirc truyén.

Pé dy trit tai nguyén cho mot ludng luu lugng, tng dung ludng can phai
cung cap cac dic tinh ludng. Pic tinh ludng gdm cac dic tinh luu luong va
yéu cau chét luong dich vu cho ludng do.

bdc tinh luu luong bao gém tdc d6 dinh, téc do trung binh, kich thude luu
lugng bung nd va mot sb6 tham s6 khac. Yéu cau chit lugng dich vu bao gom
bang thong tdi thiéu, do 16n luu lwong bung nd cho phép truyén dugc va cac
yéu cau hiéu ning nhu tré, bién thién tré va ty 1¢ mat goi.

Mang theo md hinh IntServ cung cip cho dich vu truyén su dam bao
nghiém ngat vé do tré giita cac dau cubi va bao dam bang thong phu hop véi
cac thong s6 dic biét. Pé 1am duoc diéu nay, IntServ thuc hién co ché danh
trude tai nguyén. Ung dung phai dic tinh hoa ludng luu luong va tong hop
trong chi tiéu ludng luu luong. Sau d6, tmg dung gui yéu cau thiét lap du trix
tai nguyén dén mang va cac nat mang doc theo tuyén dudng tlr nit mang c6
mg dung giri dén nit mang c6 tmg dung nhan phai dua vao bang dy phong
tai nguyén néu mang c6 cam két du phong. Tai nguyén danh trudc can phai
qua tat ca cac nut trén duong di va thiét 1ap cac du phong. Mdi nat can quyét
dinh c6 chap nhén viéc danh trudc hay khong, nhan dang ludng ra sao va lap
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lich goi tin nhu thé nao. Khi g0l tin dén, hé théng nhan dang goi tin thudc vé

ludng

dat trude va dat goi tin do vao hang doi uu tién.

Viéc dinh tuyén dudng di cua goi tin ¢ thé s& phirc tap néu mot s tng

dung yéu cau nhiéu tham s6 QoS (biang thong, ty 1& mat goi). Viéc tim kiém

duong di phu hop trong nhiéu didu kién khac nhau 12 rat phirc tap. Vi thé mo

hinh dam bao chat luong IntServ khong yéu cau gin véi cac co ché dinh

tuyén.

Diéu kién chap nhan: Viéc danh trude tai nguy@n cho yéu cau méi sé bi tir
chéi néu nit khong c6 san tai nguyén. Co hai huéng tiép can dé quyét dinh
c6 danh trudc tai nguyén hay khong la: dua trén do dac va dua trén tham
sb. Hudng tiép can dya theo tham sé, diéu khién chap nhan sé& tinh toan cac
tai nguyén cé thé sir dung dya trén yéu cau danh trudc tai nguyén hién tai.
Hudng tiép can theo do dac, diéu khién chap nhan do luu luong thyc té trén
mang va sir dung phuong phap thong ké xem tai nguyén con kha dung hay
khong. Uu diém cua viéc dya theo do dac 1 téi wu hoa viéc st dung tai

nguyén mang, mic du khong dam bao chat ché cac cam két tai nguyén.

Nhan dang ludng: Giao thuc danh trudc tai nguyén RSVP (Resource
Reservation Protocol) sir dung nim tham so trong goi tin dé nhan dang goi
tin thuoc vé céc ludng danh trude tai nguyén trong nit. Cac trudng bao

gom: dia chi nguon, dia chi dich, giao thtic, cong nguon, cong dich.

Lap lich géi tin: Pay 1a budc cudi ciing trong RSVP. B lap lich thyc hién
viéc cap phat tai nguyén. N6 quyét dinh g6i tin nao giri tiép khi duong di
da san sang. Piéu d6 lam goi tin bi tré va bo dinh tuyén khong tryc tiép loai

bo goi tin.

2.3.2 M@ hinh va kién tric DiffServ (Differentiated Services)

Nhém IETF da dé xuat mo hinh DiffServ nhu mot giai phap dam bao chat

lugng

¢ tinh kha thi va tmg dung cao. M6 hinh DiffServ thira nhan mét khia

canh trai nguoc voi IntServ. Van dé ton tai cua IntServ 1a cidc ngudn tai

nguyén can phai duoc duy tri trang thai théng tin theo ting ludng, diéu nay
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tré nén kho trién khai voi mang c6 s6 lugng dich vu va sé luong thiét bi mang
16n vi b dinh tuyén can phai xt 1y luu luong rat 16n trong mang. Con giai
phap DiffServ khong xtr 1y theo timg ludng riéng biét ma ghép cac ludng lai
v6i nhau thanh timg nhém ludng c6 d6 wu tién khac nhau. Mo hinh DiffServ
huéng téi xir 1y trong timg dich vu phan biét thay vi viéc xir 1y cac ludng tir
ngudn t6i dich nhu mo hinh IntServ.

Trong mo hinh DiffServ, cac bo dinh tuyén duoc chia lam hai thanh phr:fln
chinh 1a: thanh phan mang bién (router bién) va thanh phan mang 15i (router
161).

Thanh phan mang bién: Nhiém vu chinh 14 phan loai goi tin va diéu khién
luu lugng truyén. Tai vi tri bién dugc danh diu, cu thé 1a truong DS trong
tiéu dé goi tin duoc thiét 1ap mot gia tri nao d6 goi 1a CP.

Thanh phan mang 15i: d6ng vai tro chuyén tiép. Khi mot goi tin duoc danh
dau gia tri CP & mot router cé ho tro DiffServ, goi tin chuyén té1 chang tiép
thong qua chinh sach cia timg chang. Hanh vi chuyén tiép theo timg ching —
PHB (Per-hop Behavior) thuc hién tai cac bo dinh tuyén 16i bai cach xép hang
va quan 1y diém tic nghén. Vi thé, bang cach anh xa luu lwong dén PHB khac
nhau, by dinh myén 6 thé dam bao chat luong dich vu mang.

Mot sb thuat ngtr dugc st dung trong mo hinh DiffServ nhu sau:

e Domain (Mién): 1a mang c6 chung sy diéu khién.

e Region (Vung): 1a nhém cac mién DiffServ lién ké.

e Ingress node (Node vao): 1a diém dau tién goi tin di vao mién DiffServ.

e Egress node (Node ra): 14 diém cudi cting gdi tin ra khoi mién DiffServ.

e DiffServ field (Truong DS): byte khai dau IPv4 hodc byte luu luong
IPv6 va duge d6i tén 1a DS bai DiffServ. La truong noi cac dich vy
dugc gt kem.

e Classifier (Bo phan 16p): Qua trinh sip xép cac gbi dua vao thong tin
header cua goi.

e Differantiated Service Code Point DSCP (Ma dich vu phan biét): day
1a gia tri dac bi¢t dugc xac dinh cho truong DiffServ.

e BA Classifier (Phan 16p BA): Phan 16p dya trén ma DSCP.

e Multifield Classifier (Phan 16p da méi truong): 1a sy phan 16p cua goi
dua trén thong tin cac truong: dia chi nguén, dia chi dich, byte ToS,
giao thtrc ID, cong ngudn, cong dich.
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e Behavior Aggretate-BA (Téap hop hanh vi): 1a tap cac goi tin ¢ cung
ma& dich vu phan biét DSCP.

e Service level Agreement SLA (Thoa thuan mirc dich vu): 1a dich vu
lién hé gitta khach hang va nha cung cap dich vu dat muc cho phép ma
nha cung cép dich vu c6 thé dat duoc, phuc vu nhu cau cta khach hang.

e Per-Hop Behavior PHB (Hanh vi timg ching): tai méi node, cac goi
BA s& duoc chuyén tiép hay phuc vu.

e Marking (P4nh dau): 1a qua trinh thiét 1ap cac truong DS cuia goi.

e Policies (Chinh sach): 1a quy dinh trong qua trinh xtr 1y luu luong.

e Shaping (Pinh dang): tao bo dém cho luéng luu luong dugc dinh nghia.

e Queuing (Hang doi): diéu khién chiéu dai goi hang doi bang cach loai
bo cac gbi phu hop.

Vg
NUt bién I18i vao NGt bién I18ira

Hinh 2.2 Mién phdan biét dich vu.

Mdt mién DS gém cac bo dinh tuyén hd tro co ché phan biét dich vu. Vung
DS la tap hop mdt hay vai mién DS ké tiép nhau. Ving ndy c6 kha nang hd
tro cac mién DS, cac mién trong vung co thé hd tro ndi bd cho cac nhom PHB
khac nhau va cac diém ma khac nhau dé sip xép PHB. Tuy nhién, dé cho
phép cac dich vu ndi ngang qua mién, cic mién phai ngang hang nhau. Mot
vai mién trong mot vung DS c6 thé ké thira mot chinh sach cung cép dich vu
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chung va hd tro tap hop chung cac nhém PHB va sap xép diém ma phén biét
dich vu DSCP, vi vy c6 thé loai bo quy dinh luu lugng giita cac mién DS.

DiffServ st dung truong dich vu ToS va truong phan 16p luu lugng TC
(Traffic Class) dé danh dau goi. Pdi véi cac bo dinh tuyén hoat dong trong
mién DS, céc truong chic ning nay dugc thay bang truong chirc nang dich
vu phan biét DS. Trong 8 bit cua truong DS, 6 bit dugc sir dung cho diém ma
dich vu phan biét DSCP va 2 bit du phong.

2.3.4 Cac phuong phap xir ly goi trong DiffServ

Cac bién phap chuyén tiép goi dugc dinh nghia theo quy tic tng xir tai
tung chang PHB, céc k¥ thuat ddm bao QoS nhu AQM va lap lich géi dugc
dugc trinh bay ¢ trén. Mot PHB c6 thé khong phu thudc vao nguyén tic chung
ma co thé dugc phat trién trén ki thuat riéng ctia nha cung cap thiét bi.

Nhom 1am viée vé DiffServ ctia IETF dinh nghia hai loai PHB trong RFC
2598 [5], RFC 3246 va RFC 2596 [5]: Thir nhat la: chuyén tiép nhanh EF
(Expedited Forwarding) va th hai 13: chuyén tiép dam bao AF (Assured
Forwarding).

e Chuyén tiép nhanh EF PHB: dam bao tinh ning vé toc do hon 1a do
tin cay. N6 dugc ung dung cho cac dich vu yéu cau do tré, bién dong
tré thap dam bao bing thong. Bién dong tré va tré chu yéu gay nén
boi thoi gian ma goi phai nam chd trong bd nhd dém (hang doi).Bo
dinh tuyén EF dam bao luu luong EF dugc dua dén nhitng bd nhd
dém nho, toc do dau ra ctia bo dinh tuyén nay phai bang hodc cao hon
dau vao. Khi hién tugng qua tai xay ra, ntt bién mién DS khong cho
phép luu luong nay di vao trong mién vi né sé gy ra tic nghén tai cac
bo dinh tuyén trong mién DS.

e Chuyén tiép dam bao AF PHB: Chuyén tiép cac goi dir liéu véi su
dam bao ty 18 mat goi thap. AF PHB gom 4 16p chuyén tiép va mdi
16p c6 ba mirc wu tién loai bo goi tin, mdi 16p duoc gan mot bing
thong va ving nhé dém nho. Néu bo nhd dém day thi qua trinh loai
b6 goi s& bat dau theo trat ty wu tién loai bo. Chi tiét phan loai AF va
viéc gan md DSCP duoc thé hién trong bang 2.1 nhu sau:
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Bang 2.1 Chi tiét phdn 16p chuyén tiép dam bdo AF PH

Lép PHB Phan I1&p Dy doan mat géi DSCP
AF4 AF41 Thép 100010
AF42 Trung binh 100100
AF43 Cao 100110
AF3 AF31 Thap 011010
AF32 Trung binh 011100
AF33 Cao 100010
AF2 AF21 Thap 010010
AF22 Trung binh 010100
AF23 Cao 010110
AF1 AF11 Thap 001010
AF12 Trung binh 001100
AF13 Cao 001110

e PHB va thda thuén 16p luu lugng
PHB duoc xac dinh theo gidi han tai nguyén ctuia cac router 16i, co
quan hé uu tién véi cac PHB khac. PHB duoc coi nhu khdi san c6 dé
cip phat tai nguyén, ching chia sé chinh sach ap dung cho nhau trong
pham vi nhoém nhu lap lich, quan ly bd dém.
PHB duoc chon tai mot niit nho sap xép nhin DS trong gbi nhin dugc.
Mot bang sap xép nhan cho PHB c6 thé bao gdbm su sap xép 1->1 va
N->1.
Viéc thuc thi, dinh ciu hinh, van hanh va quan ly cac nhém PHB duoc
hé tro trong cac nut cua mién DS nén duoc phén chia mot cach hiéu
qua tai nguyén va lién két ndi ving gitra cac tap Gng xtr, pht hop véi
chinh sach cung cip dich vu ctia mién.
Trong mot mién DS, tat ca cac goi tin IP di qua cung mot tuyén yéu
cau cung mdt hanh vi xtr Iy phan biét dich vu goi 1a BA. Tai node dau
vao ctia mién DiffServ, cac goi tin dugc phéan loai va danh dau diém
ma dich vu CP (Code Point) twong ung v&i BA cua ching. Tai moi
node chuyén tiép, CP dugc sir dung dé liwa chon cho PHB quyét dinh
hang doi va 1ap lich, hay con goi 1a x4c suét hily bo goi tin.
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CHUONG 3. GIAO THUC KET NOI VA TRUYEN TRONG
VolP

VoIP (Voice over Internet Protocol) 1a thudt ngit dung dé chi cach thirc am
thanh duoc truyén boi cac mang chuyén mach gdi nhu mang Internet. VolIP
cho phép thuc hién cac cudc goi tir may tinh qua mang dit liéu Internet dén
cac thiét bi di dong. Dit liéu duoc chuyén ddi tir dang twong tu (analog) sang
tin hiéu sb (digital) truéc khi truyén qua mang va chuyén d6i nguoc lai & bén
nhan. Nhiing thanh phan nao s& dong goép cho qua trinh truyén tai nay. O
trong chuong 3 s& mé ta rd cac giao thirc bao hiéu va truyén tai giup cho dit
liéu da phuong tién c6 thé truyén thoi gian thuc qua mang Internet.

Nhitng giao thitc VoIP ¢6 thé dugc phan loai tiy theo vai trd ctia chung
trong sudt qua trinh chuyén giao thong diép. H323 va SIP la nhiing giao thirc
béo hiéu, cac giao thirc ndy dung dé thiét 1ap, ngit va thay doi cudc goi. RTP
va RTCP la giao thirc cung cap chirc nang van chuyén End-To-End cho nhiing
mg dung truyén dit liéu yéu cau truyén thoi gian thuc (real-time) nhu 13 4m
thanh va video. Nhirng chirc nang d6 bao gém nhén dién loai dit liéu, s6 trinh
tur, tham sb thoi gian va giam sat tién trinh gtri. TRIP, SAP, STUN, TURN
bao gom modt nhoém cac giao thirc hd tro ¢ lién quan dén VoIP. Sau cung,
boi vi VoIP giéan tiép dya vao tang van chuyén bén dudi dé van chuyén dir
liéu nén doi hoi nhiéu giao thirc nhu 1a TCP, 1P, DNS, DHCP, SNMP, RSVP
va TFTP.

3.1 Giao thirc bao hi¢u trong VolP
3.1.1 Giao thirc bao hiéu SIP (Session Initiation Protocol)

SIP 1a giao thirc pho bién hién nay, dugc dung trong truyén dit liéu da
phuong tién théng qua mang IP. SIP 13 chuin cua IETF dua ra trong RFC
2543, 14 giao thuc diéu khién 16p ung dung bao gom khdi tao, chinh sira va
két thuc phién lam viéc (session). SIP sir dung cac ban tin INVITE dé thiét
1ap phién va mang thong tin mé ta phién truyén dan. Cac chic ning cta SIP
doc 1ap nén chung khong phu thudc vao bat ky giao thirc 16p trén nio.

Ngoai ra su linh hoat cua ban tin SIP cling cho phép dép g cac dich vu
thoai tién tién bao gém ca cac dich vu di dong.
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Hai thanh phan trong hé thong SIP: SIP Client (May khach SIP) va SIP
Server (May chu SIP)

¢ Sip Client: bao gém cac thiét bi hd tro SIP nhu: dién thoai IP, chuong
trinh thoai (Softphone) 12 nhiing thiét bi va giao dién phuc vu ngudi
dung.

e Sip Server c6 nhitng chtic ning cu thé sau: Proxy Server, Redirect
Server, Registra Server, Location Server.
Proxy Server: ¢ nhiém vu chuyén tiép cac yéu cau cua SIP t&i thuc
thé trong mang. Hay néi cach khac, nd dinh tuyén cho géi tin di tir
ngudn t6i dich. Proxy ciing cung cip chirc ning xac thuc, nd co thé
luu hoac khong luu trang thai cua ban tin trude. Thuong 1a cé luu
trang thai va duy tri trong sudt transaction (khoang 32 giay).
Redirect Server: tra vé ban tin 16p 300 thong bao thiét bi chuyén
hudng ban tin to1 dia chi khac, tu lién lac thong qua dia chi tra vé.
Registrar Server: nhan ban tin SIP REGISTER va cap nhét thong tin
vao co s& dit liéu ndi bo nam trong Location Server.
Location Server: luu thong tin trang thai cia nguoi dung trong mang
SIP.
Vi dy sau day s& mo ta 1d vé cac chtrc ning cua may chu SIP ké trén.
Gia su c6 thué bao tén userl trong mién dich vu here.com muén goi
thoai tGi thué bao c6 tén user2 thudc mién dich vu there.com.
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Hinh 3.1 Chirc nang cua Proxy, Redirect Server trong mang SIP

Khi userl goi toi user2, dau tién n6 giri ban tin INVITE1 dén Proxy
Server 1, sau do duoc chuyén td1 Redirect Server

Redirect Server xir 1y va tra vé ma 3xx thong bao cho Proxy Server
tw thuc hién két néi.

Proxy Server 1 giri ban tin INVITE 2 t&i dich tra vé bdi Redirect
Server (Stateless Proxy Server 1). Vi day la Stateful Proxy nén thuc
chét ban tin INVITE gui boi Statefull Proxy khac voi ban tin nhan
dugce tir userl ban dau.

Stateless Proxy Server chuyén tiép ban tin INVITE t6i SIP Statefull
Proxy 2.

SIP Statefull Proxy 2 chuyén tiép ban tin INVITE t6i user?2.

Khi user2 nhdc may nghe thi nd giri ban tin 200 OK theo hudng
ngugc lai.

Sau khi nhan dugc ban tin 200 OK, userl s€ gir1 xac nhan ACK té1
user2.
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° Lué)ng RTP truc tiép gitra hai thué bao dugc thiét lap. Cudce goi duoc

thuc hién.

Ban tin SIP bao gdm: ban tin yéu ciu va ban tin dap Gmg. Ban tin yéu cau

duoc gui tir may khach dén may chi. RFC 3261 dinh nghia loai ban tin yéu

cau xac dinh nguoi dung, khéi tao, stra doi, huy phién.

Ban tin INVITE: yéu cau thiét 1ap phién hoic thay ddi dic tinh phién
trudce.

Ban tin ACK: x4c nhan may khach d& nhan duoc phan hoi cubi cling
ctia ban tin INVITE. Ban tin ACK dugc giri tir dau téi cudi cho phan
hoi v6i ma 200 OK. ACK c6 thé chira phan than ban tin voi mo ta phién
cudi cing néu ban tin INVITE khéng chira.

Ban tin OPTION: yéu cau truy van t&i may chil vé kha ning cua no.
Ban tin BYE: yéu cau hily phién da duoc thiét 1ap trude do.

Ban tin CANCEL: cho phép may chu va médy khach huy yéu cau.

Ban tin REGISTER: Mot may khach sir dung ban tin nay dé yéu cau
dang ky xéc thuc ciia ngudi dung dén may chi SIP.

Ban tin dap tng duoc g tir may chi toi may khach dé béo trang thai cta

yéu cau SIP trude d6. N6 duge danh sé dang 1xx, 2xx, 3xx, 4xX, 5XX, 6XX Va

chia thanh cac 16p y nghia khac nhau theo bang 3.1 nhu sau [13]:

Bang 3.1 Bang ban tin dap ung

Cac 16p dap ung M3 tra vé MG ta
100 Pang thyc hién két ndi
180 Pang d6 chudng
Thong tin 181 Cudc goi dang duoc chuyén tiép
182 Puoc dat vao hang doi
183 Phién dang duoc xtr ly
Thanh cbng 200 Thanh cbng
300 Nhiéu Iya chon
301 Chuyén vinh vién
Chuyén huéng 302 Chuyén tam thoi
305 Str dung proxy
380 Dich vy khac
L& méy khéich 400 Yéu cau khong hop 1¢
401 Khong nhan dang duoc
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402 Yéu cau hoan thanh
403 Bi cam
404 Khong tim thiy
405 Phuong thirc khong dugc phép
406 Khong chap nhan
407 Yéu cau xé4c thuc Proxy
408 Yéu cu hét higu lyc
410 ba doi di
413 Yéu cau qua dai
414 URL duoc yéu cau qua 16n
415 Khong hd trg kiéu media
416 Khong ho trg URI
420 Phan mé rong 15i
421 Yéu cau phan mo rong
423 Khvroéng thoi gian gifra hai su kién qua
ngan

480 Tam thoi chua san sang
481 Transaction khong ton tai
482 Phat hién thay "loop"
483 Qua nhiéu "hop"
484 Dia chi khong du
485 Miat ma khong 10 rang
486 Dang ban
487 Yéu cau bi hity
488 Khong thé chip nhan tai day
491 Yéu cau chua dugc giai quyét
493 Khong gidi ma dugc
500 Ldi tai trong may chii
501 Chua dugc thyc hién dy du
502 Gateway 16i

L&i may chil 503 Djch vu khong ton tai
504 May chu hét han
505 Phién ban SIP khong dugc hd tro
513 Ban tin qué lon

. 600 Ban toan cuc
Lo1 toan cuc 603 Suy sup
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604 Khong ton tai

606 Khong thé chp nhén

CAu triic mau ban tin SIP yéu cau duoc thé hién nhu sau [13]:

F1 INVITE Alice -> atlanta.com proxy

INVITE sip:bob@biloxi.com SIP/2.0

Via: SIP/2.0/UDP pc33.atlanta.com;branch=z9hG4bKnashds8
Max-Forwards: 70

To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e66710

CSeq: 314159 INVITE

Contact: <sip:alice@pc33.atlanta.com>

Content-Type: application/sdp

Content-Length: 142

(Alice's SDP not shown)
CAu trac mau ban tin SIP dap tmg dugc thé hién nhu sau [16]:

F9 200 OK Bob -> biloxi.com proxy

SIP/2.0 200 OK

Via: SIP/2.0/UDP serverlO.biloxi.com;branch=z9hG4bK4b43c2ff8.1
;received=192.0.2.3

Via: SIP/2.0/UDP
bigbox3.site3.atlanta.com;branch=z9hG4bK77e£4c2312983.1
;received=192.0.2.2

Via: SIP/2.0/UDP pc33.atlanta.com;branch=z9hG4bKnashds8
;received=192.0.2.1

To: Bob <sip:bob@biloxi.com>;tag=a6c85ct

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e66710

CSeqg: 314159 INVITE

Contact: <sip:bob@192.0.2.4>

Content-Type: application/sdp

Content-Length: 131

(Bob's SDP not shown)
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Y nghia cac trudng trong ban tin miu chi tiét trong bang 3.2 nhu sau:

Bdng 3.2 Bdng cdc trieong trong ban tin mdu

Tiéu dé SIP M3 ta

From Dia chi nguoi giri, bao gom SIP hoic SIP URI véi
tuy chon tén duoc hién thi

To Nguo1 nhan ban tin SIP

Call-1D Xéc dinh thong tin trong ban tin SIP

Cseq Xéc dinh, sap xép, danh dau chudi SIP yéu cau. N6
c6 thé khéac giita ban tin duoc truyén lai va truyén
moi.

Via Xéc dinh dudng di duge chi ra cho ban tin yéu cau
va dap ung s¢ duoc gui.

Contact Chta SIP hodc SIP URI cua UA(User Agent) mudn
nhan SIP yéu cau méi.

Allow Liét ké tap phuong thirc SIP duoc hd tro béi UA..

Supported Liét ké tap cac phan mé rong cua SIP hd tro bai UA.

Require Tuong tu truong Supported nhung 1a cua UA & xa,
can thiét cho mot transaction dugc xir ly.

Content-Type Kiéu cta than ban tin SIP.

Content-Length Kich thudc phan than ban tin SIP.

3.1.2 Giao thirc bao hi¢u H323

Giao thirc H323 1a giao thirc dugc phd bién boi Lién minh vién thong qubc

té ITU (International Telecommunication Union). Bo giao thicc cho phép

nhing thiét bi khac nhau c6 thé két ndi dugc véi nhau. Chi yéu hd tro thoai,

con hd tro video va két noi dit liéu 1a phan mé rong cua H323.
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Hinh 3.2 M6 hinh két néi trong H323

Thanh phan chu yéu ciia hé théng H323 bao gom thiét bi dau cudi, cong
phuong tién (Gateway), giam sat cong truyén thong (Gatekeeper) va cac don
vi diéu khién da diém (MCUs).

e Thiét bi dau cudi (dién thoai, softphones, IVRs, thu thoai, may quay
phim ...) 1a nhitng thiét bi dién hinh tac dong qua lai v6i nguoi ding
cudi. Phan mém MS Netmeeting 1a mot vi du cua thiét bi dau cudi. Cac
thiét bi dau cudi chi cung cap thoai hoic da phuong tién nhu 13 video
va sy cong tac trng dung thot gian thuyc.

Thiét bi dau cudi H323 phai hd trg cac giao thuc sau:

v' H245 cho viéc chuyén d6i dung luong cta dau cudi va cho viée
tao 1ap mot kénh truyén thong.

v/ H225 cho viéc bao hiéu va thiét 1ap cudc goi

v' RAS cho viéc khai béo va cac diéu khién cho phép khac voi mot
Gatekeeper.

v" RTP/RTCP cho viéc sap xép thanh diy cac goi tin thoai vao hinh
anh.

e Cong phuong tién (Gateways) 1a thanh phan mé rong, 6 nhiém vu giai
quyét diéu khién tin hiéu va truyén dan phuong tién. Chtic ning dién
hinh ctia gateway 1a cung cip giao dién cho nhimg mang khac nhau
nhu 14 ISDN, PSTN hodc nhitng hé thong H323 khac. Chuc ning cia
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H323 tuwong tu nhu “bd dich”, kha ning két ndi cac mang khac nhau

nay duoc thuc hi¢n boi phién dich giao thirc cho viéc thiét lap va giai

phéng cudce goi, chuyén doi cac dinh dang truyén thong giita cic mang

khac nhau.

Gidm sdt cong truyén thong (Gatekeeper) ciing 12 phan mé rong cia
H323, diéu khién viéc phan giai dia chi va cho vao mang H323. Chirc
nang bét budc tdi thiéu ciia mot Gatekeeper gé)m: Phién dich dia chi,

diéu khién cho phép truy nhap, diéu khién bang thong, quan 1y ving.

Chtrc ning tiy chon gom: Béo hiéu diéu khién cudc goi, cap phép cho

cudc goi, quan 1y cudc goi. Chi tiét cac chirc ning dugc thé hién trong

bang 3.3 nhu sau:

Bang 3.3 Bang cdc chuc nang cua Gatekeeper

Chirc nang

Dinh nghia

Bién dich dia chi
(Address
Translation)

Nguoi goi thuong khong biét dia chi IP
tai dau cubi cia ngudi nghe ma chi biét
dinh danh ctia nguoi d6. Dé thiét 1ap cudc
goi Gatekeeper phai dich bi danh nay
sang dia chi IP.

Piéu khién quyén
truy nhap
(Admission Control)

V6i tai nguyén mang cu thé, ngudi quan
tri mang dat ra mdt ngudng chi s6 hoi
thoai cung luc trén mang. Gatekeeper co
nhiém vu tir chéi két ndi khi dat toi
nguong

Piéu khién bing
thong
(Bandwidth Control)

Giam sat va diéu khién viéc str dung bang
thong mang. Gatekeeper phai dam bao
lwu luong thong tin truyén thong khong
qua tai do quan tri mang thiét 1ap.

Béo hiéu diéu khién
cudc goi

(Call Control
Signaling)

Gatekeeper cap dia chi dich cho ngudi
goi theo hai ché do: tryc tiép va chon
duong.

Ché do truc tiép: sau khi cung cép dia chi
dich thi Gatekeeper ngiing tham gia hoat
dong bat tay gitra cac bén. Ché do chon
duong: dia chi dich la dia chi cua
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Gatekeeper nén né 1am trung gian chuyén
tiép thong tin trong qua trinh bét tay giita
cac bén.
Quan ly bang thong Gatekeeper gidi han so cudc goi cung lic
(Bandwidth trong mién cta né trong phién.
Management)
Dich vu quan 1y cudc Gatekeeper luu trir mot danh sach céc
goi cudc goi hi¢n thoi dé cép thong tin cho
(Call Management viéc quan 1y bang théng va xac dinh dau
Service) cubi nao dang ban.
Dich vu chi dan Co s¢ dir licu cua Gatekeeper chira thong
(Directory Service) tin vé nguoi st dung dé phuc vu qua trinh
tim kiém ngudi ding

e Don vi diéu khién da diém (MCUs) hd trg hoi nghi nhiéu bén gitta ba
hay nhiéu thiét bi dau cudi.N6 phdi hop cac phuong thire giao tiép cua
cac bén tham gia va cung cp cac dic trung tron 4m thanh va hinh anh
cho thiét bi dau cudi. MCU bao gém hai thanh phan: B¢ diéu khién da
diém (MC) c6 nhiém vu thiét 14p va quan 1y hoi thoai nhiéu bén qua
H245. MC ¢6 thé dugc dit trong Gatekeeper, Gateway, dau cudi hodc
MCU. B xur ly da diém (MP) dong vai tro tron tin hiéu, phan kénh va
luu chuyén thong tin trong qué trinh giao tiép gita cac bén tham gia
hoi thoai. Pbi véi MCU tap trung thi c6 day du MC va MP. Déi voi
MCU phan quyén thi chi con chtic nang cia MC. Su khac biét 1a & chd
trong hoi thoai phan quyén cac bén trao doi truc tiép v6i nhau ma khong
can thong qua MCU. Ngoai ra, c6 thé két hop giira hai loai nay tao
thanh MCU lai ghép.

3.2 Giao thirc diéu khién cong phwong tién MGCP (Media Gateway
Controller Protocol)

MGCP la giao thirc & mirc tng dung dung dé diéu khién cac gateway thoai
tr cac thiét bj diéu khién cudc goi, dugc goi la MGC (Media Gateway
Controller) hodc CA (Call Agent). MGCP 1a sy bo sung ciia ca hai giao thirc
SIP va H.323, dugc thiét ké dic biét nhu mot giao thic bén trong giira cac
MG va cdc MGC cho viéc tach hoa kién tric GW. Trong do, MGC x1r Iy cudc
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goi bang viéc giao tiép voi mang IP qua truyén thong véi mot thiét bi bao
hiéu dia chi giéng nhu H.323 GK hodc SIP Server va véi mang chuyén mach
kénh qua mot GW béo hi¢u tuy chon. MGC thyc hi¢n déy da chirc nang cua
16p bao hi¢u trong H.323 va nhu mdt H.323 GK. MG ¢6 nhi¢m vu chuyén
doi gitra dang tinhi¢u analog tir cdic mach dién thoai, véi cac goi tin trong
mang chuyén mach g6i. MGCP hoan toan twong thich véi VoIP GW. N6 cung
cAp mot giai phap mé cho truyén thong qua mang va s& ciing ton tai voi H.323
va SIP.

3.2.1 Kién triic va thanh phan cia MGCP

Giao thire diéu khién cong da phuong tién MGCP duogc coi 1a giao thiic
diéu khién trong quan hé Client/Server. Trong d6 MGC déng vai tro Server
thuc hién quan 1y trang thai cudc goi va dinh huéng cho MG tirng budce trong
qua trinh thiét 1ap cudc goi. Cong da phuong tién MG sé& khongthuc hién bat
ctir mot hoat dong nao c6 lién quan dén cudc goi nhu cung cip 4m moi quay
s6, chudéng néu nhu khong ¢6 yéu cau cia MGC. Quan hé gitra MG va MGC
(hay CA) duoc mo ta trén hinh 3.3 nhu sau:

Call Agent or Media Call Agent or Media
Gateway Controller S | P H .32 3 - Gateway Controller
(MGC) (MGC)

A A

dJ5IN
dJ9IA

¢
-4

Media Gateway Media Gateway
(MG) (MG)

Hinh 3.3 Vi tri giao thitc MGCP trong méi quan hé MGC va MG
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MGC thyc hién bao hiéu cudc goi, diéu khién MG. MGC va MG trao doi
1énh voi nhau thong qua MGCP. Qua trinh thiét lap gitra hai dau cudi tai cac
gateway cung duoc quéan 1y bdi MGC dién ra nhu sau:

+ MGC gui CreatConnection t61 GW dau tién. GW s& dinh vi céc tai
nguyén can thiét va gui tra cac thong tin can thiét cho két nbi nhu dia
chi IP, cong UDP, cac tham s cho qua trinh dong goi. Cac thong tin
nay duoc chuyén tiép qua MGC.

+ MGC guri CreatConnection t61 GW thur hai chira cac thong tin
chuyén tiép trén. GW nay tra vé cac thong tin mo ta phién cua no.

+ MGC giri 1énh ModifyConnection téi dau cudi th@ nhat. Qua trinh
két ndi thanh cong sau khi hoan tat cac budc trén.

3.2.2 Thiét 1ap cudc goi qua giao thirxe MGCP

Call Agent
Media Gateway Controller

Media Gateway Media Gateway
(MG) (MG)

P P

Analog Phone A Analog Phone B

Hinh 3.4 M6 hinh thiét lip cuéc goi gitta A va B qua MGCP

Cudc goi gitra hai may dién thoai ¢ dinh A va dién thoai c6 dinh B duoc
thé hién theo céc trinh ty thiét lap cudc goi nhu sau:
e Khi dién thoai A nhic may 1én goi mot cudc goi téi dién thoai B, tin
hiéu di qua Gateway A, Gateway A sé& gtri ban tin cho bo diéu khién
trung tam MGC (Media Gateway Controller).
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e Gateway A tao 4&m moi quay s6 va nhan s bi goi.

e S6 bj goi duoc giri cho bo diéu khién trung tim MGC.

e BO diéu khién trung tam MGC xac dinh dinh tuyén cudc goi nhu
sau: Bo diéu khién trung tam gui 1énh cho Gateway B, Gateway B
d6 chudng dén dién thoai B. Cudi cung bd diéu khién trung tdm
MGC gui 1énh cho Gateway A va B tao phién két néi RTP/RTCP

3.3 Giao thirc truyén tai RTP/RCTP
3.3.1 Vai tro caa RTP

Giao thic RTP cung cap céac chiic niang giao van phu hop véi nhing tng
dung thoi gian thyc nhu thoai va hoi nghi truyén hinh tuong tic. Cac tng
dung nay thuong mang cac dinh dang am thanh (PCM, GSM va MP3) va dinh
dang cua video (MPEG, H.263)

Dich vu RTP gém cac truong chinh nhu sau:

e Dinh nghia tai trong.
e Danh sd thu tu goi.
e Danh diu chi myc thoi gian.

RTP khong cung cip mdt co ché nao dam bao viéc van chuyén di liéu t6i
cac tram ma noé dua trén cac dich vu & t?mg thép dé thuc hién diéu nay. NoO
cling khong dam bao viée truyén cac goi theo dung thi tu. N6 dwa vao sb thir
tur trong RTP header dé bén thu sap xép lai thir ty dung cua cic goi bén phat.

RTP khong c6 mdi lién hé gi véi thanh phan ctia mang co ban, ngoai trir
n6 cung cap khung sin chay phia trén giao thirc UDP dé sir dung dich vu ghép
kénh va checksum. Piéu nay gitip cho RTP tuong thich véi cac giao thic
truyén tai khac nhu: ATM va IPv6.

RTP 1a giao thirc chua duoc hoan thién. N6 cho phép stra d6i theo dinh
dang mdi voi1 nhitng img dung maéi. N6 hoan toan mé voi cac dinh dang tai
trong ciing nhu phan mém da phuong tién.

RTP chi cung cap chic nang truyén tai dir liéu thoi gian thyc. Con viée
ddng bo va ghép dir liéu s& phai thuc hién & 16p cao hon d6 1a 16p tng dung.

Di song song voi RTP 1a giao thirc RTCP (Realtime Transport Control
Protocol) giam sat va thu thap thong tin vé nhimng thanh phan tham gia vao
phién truyén RTP dang truyén dir liéu.
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3.3.2 Nguyén ly sir dung RTP

Nhu d3 biét, Internet 1a mot mang chia sé. Géi tin trén mang Internet déu
bi anh hudng boi d6 tré va bién thién tré. Nhung cic tng dung da phuong
tién doi hoi thoi gian ddng bo gitta dit liéu truyén di va dugc phat lai. RTP
cung cip chuan thoi gian, danh so tht tu va cac co ché khac dé bao dam thoi
gian. Thong qua cac co ché nay, RTP cung cip truyén tai dit liéu dau cudi
trong mang.

e Timestamp (tem thoi gian): Pay 14 thong tin quan trong nhat cho ing
dung thoi gian thuc. Nguoi gui thiét 1ap timestamp cho byte dau tién
trong mot gbi mau. Timestamp s& tang dan va tuyén tinh theo thoi gian
nham déng bo va tinh toan do bién thién tré. Gia tri khoi tao cua
timestamp dugc ldy mot cach ngiu nhién. Nhitng géi tin duoc phat di
cung lac sé& co thé cing timestamp.

e Sequence Number: Vi truyén da phuong tién sir dung giao thitc UDP,
ma giao thirc nay truyén khong tin ciy nén Sequence Number dugc str
dung dé sap xép cac goi dit liéu theo ding thir tw. Pong thoi ciing phat
hién dugc nhirng goi tin bi mat. Luu ¥y vo1 mdt vai dinh dang video, khi
video dugc chia thanh nhiéu g6i RTP, mdt vai goi trong sd ching c6
thé c6 cung chi sd timestamp. Vi vay timestamp khong du dé dit goi
tin dung th tu.

e Payload type identifier: dinh dang tai trong twong duong véi co ché ma
hoa hay nén. Nhiéu loai dinh dang tai trong c6 thé dugc bd sung bang
cach cung cép cdu hinh hodc dic ta tai trong. Tai bat ctr thoi diém
truyén dén, tai trong co thé bi thay d6i dé ning cao chat luong truyén
hodc diéu chinh sy tic nghén mang.

e SSRC (Synchronization Source Identifier): sé nhan dang dong bo cia
g6i RTP, n6 duoc chon ngiu nhién. Trong mot phién RTP cé thé co

nhiéu hon mot ngudn dong bd. N6 cho phép cac tmg dung co thé biét
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duoc ngudn phat, ngudn thu dé ddng bo gitip viée truyén dir liéu dugc

thong subt. Vi du trong mdt cudc hoi nghi thoai, tir nguén phat nguoi

dung co thé nhan biét dugc ai dang noi.

e Phan tiéu dé ¢b dinh duoc biéu dién bsi hinh 3.4 nhu sau:

0 23

4 8 9 16
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V=2|P|X

CC M PT Sequence number

timestamp

synchronizations source identifier (SSRC)

contributing source list (CSRC)

Hinh 3.5 Phan tiéu dé géi tin RTP

Phén ¢ dinh trong header cta géi tin RTP gom c6 12 byte dau tién; Nhiing

byte con lai co thé duoc thém vao hodc bot ra tuy thudc vao su can thiét hay

khong. Y nghia cc trudng trong phan ¢ dinh ctia header nhu sau:

V (version): 2 bit , trudng nay chi phién ban cua RTP, gié tri cua
nola?2

P (Padding): 1 bit, néu bit padding duoc thiét 1ap, goi dir liéu s&
c6 mot vai bytes duoc thém vao cudi dir liéu. Muyc dich phuc vu
cho mdt vai thuat toan ma hoa thong tin, cach ly cac goi RTP
trong truong hop nhiéu géi tin duoc mang cung mot don vi dir
liéu cua giao thuc 16p dudi.

X (Extension): 1 bit, néu bit Extension duoc thiét 1ap thi sau tiéu
dé co dinh s& 1a tiéu dé mo rong.

CC (CSRC count): 4 bits, s6 nhan dang CSRC cho tiéu dé cd
dinh. S6 nay thuong 16n néu tai trong ciia goéi dir liéu RTP gom
dir liéu tir ngudn. N6 gitp nhan dang ngudn dong gop.

M (Marker): 1 bit, bit nay mang ¥ nghia khac nhau trong tép
thong tin dinh kem.

PT (Payload Type): 7 bits, la loai tai trong trong goi.

Sequence Number: 16 bits, s6 thir tw goi RTP.
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= Timestamp: 32 bits, thoi diém 14y mau cta bytes dau tién trong
goi RTP.

= SSRC (Synchoronization Source Identifier): 32 bits, 1a sb nhan
dang ddng bo cua goi RTP, sb nay duoc chon ngiu nhién.

= CSRC list (Contributing Source list): Danh sach ngudn déng gop
trong tiéu dé, trudng nay gitip bén thu nhan biét duoc goi thong

tin nay mang théng tin ctia ngudn nao.

e Phan tiéu dé mo rong;
Néu nhu bit X dugc thiét 1ap 1a mot thi sau tiéu dé ¢o dinh sé& 1a phan
tiéu d& md rong. 16 bits dau tién trong phan tiéu dé duoc sir dung
vo1 muc dich riéng theo ting ing dung dinh nghia boi t€p dinh kém.
Thuong né duge sir dung dé phan biét cac loai tiéu dé mé rong.
Length: 16 bits, chi chiéu dai ctia phan tiéu d& mé rong tinh theo don

vi 32 bits.

3.3.3 Giao thiwec RTCP

Giao thuc RTCP dua trén viéc truyén géi diéu khién toi cac nit tham gia
vao phién truyén. St dung co ché phan phdi goi dir liéu trong mang gidng
nhu RTP va st dung cac dich vu cta giao thirc UDP. RTCP thuc hién 4 churc
nang chinh:

e Thir nhit, cung cip thong tin phan hdi vé chit luong truyén tai dit
ligu. N6 khong chi hitu ich cho van chuyén ma con ¢ nhiém vu diéu
khién tic nghén cho giao thirc van chuyén khéc.

e Thir hai, cung cip dinh danh giao van. N6 dugc dung dé giit lai mdi
thong tin bén nhan bai vi dinh danh SSRC ¢6 thé thay d6i néu c6 sur
xung dot hodc chuong trinh bi khéi dong lai. Bén nhéan cling yéu cau

cung cap dinh danh giao van dé lién két nhiéu ludng dir liéu.
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Hai chirc nang trén 1a bat budc cho tit ca nhitng bén tham gia giri goi
RTCP, vi vay ty 1é phai duoc kiém soat cho RTP dé tang s6 luong 16n
bén tham gia. Mdi bén tham gia giri cac goi diéu khién ctia nd cho tat
ca nhitng bén khac, dé c6 thé quan sat sd lugng bén tham gia. Con s6
nay duoc st dung dé tinh toan ty 18 cac goi tin duoc gui di.

Thit tu, chirc ning tity chon nham truyén thong tin diéu khién tbi thiéu,

xéac dinh bén tham gia dugc hién thi trong giao dién nguoi dung.

RTCP str dung nim dang goi tin dé dam bao viéc truyén thong tin diéu

khién.

SR (Sender Report): str dung dé truyén va nhan xac dinh bén tham gia
san sang. Mot goi SR bao gom: tidu dé, thong tin bén giri, khdi bao céo
thong tin bén nhan.

RR (RTP receivers): st dung dé giri thong tin phan hoi vé chat luong
dir liéu dang duogc nhan téi bén nhan trong mau cia RTCP RR. Béo
cdo bién nhan dugc st dung dé nhan thong tin cua cac bén tham gia ma
khong phai 12 bén guri va két hop véi SR cho nguoi giri bao cao vé hon
31 ngudn. Chung bao gom thong tin phan hoi vé tiép nhan dir liéu bao
gém: sb luong go61 nhan dugc cao nhét, sd g061 bi mat, d6 bién thién tré,
thoi gian tinh toan thoi gian truyén tir bén giri dén bén nhan.

SDES (Source description items): mé ta ngudn bao gom ca CNAME.
BYE: Thong tin két thic ctia phién lam viéc.

APP: Chire ning tng dung cu thé, thir nghiém cac ung dung va tinh

nang madi cho viéc phat trién.
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CHUONG 4. THU'C NGHIEM MO PHONG

4.1 H¢ m6 phéng
4.1.1 Giéi thiéu

NS (Network Simulator) 13 phdn mém mé phong phuc vu cac nghién ciru
vé mang mdy tinh. NS cung cip moéi trudng thuc nghiém t6t nhit dé nghién
ctru danh gid cac giao thirc trong cac diéu kién khac nhau. Ngudi sir dung c6
thé thay doi cau hinh hodc mé rong mo hinh mot cach dé dang, linh hoat.
Phién ban NS pho bién va 6n dinh dé mo6 phong 1a NS2. Dé hoan thanh Luén
van nay toi st dung trén phién ban NS-2.35. NS2 (Network Simulator version
2) con c6 mot vai cong cu khac di kém, cung cap kha nang hién thi hinh anh,
topo mang, su chuyén dong gifta cac nat mang, nhu: Nam, Xgraph.

4.1.2 Kién triic cia NS2

Ngon ngit duge str dung dé viét nén bo mé phong NS2 1a C++ va OTl
(Object Oriented Tool Command Language). Trong d6 C++ dung viét phan
161 cua bd mo6 phong, thuc hién cac chlic nang it thay doi nhu: xu 1y dir ligu,
thao tac véi goi tin; Con OTcl duge sir dung dé viét cac thanh phan giao dién
va diéu khién qua trinh mé phong.

M3 mé phong (simulation script) can duogc théng dich s& dugc két ni toi
bo thong dich OTcl. Trinh thong dich nay tao ra cac ddi twong OTcl twong
g voi mdi ddi twong trong cac md-dun duoc xay dung bang C++.
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Otcl: Tclinterpreter

With 00 extension
Otcl Script NS Simulator Library : /
) — — Simulation
Simulator o Event Sheduler
Results
Program Objects

o Network Component

Objects | NAM |
o Network Setup | Network |
Helping | Animator|

Modulers (Plumbing
Modules)

Hinh 4.1 Quy trinh mé phong.

Hinh 4.1 1a quy trinh thuc hién m6 phong tir goc nhin nguoi dung. NS ¢
b0 thong dich OTcl chira bo 1ap lich céac su ki€én mo phdéng, cac thu vién thanh
phan mang, thu vién mo-dun thiét 1ap mang. Dé thuc hién moé phong, nguoi
nghién ctru phai viét chuong trinh bang ngon ngit OTcl. Khi mé phong két
thiic, NS sinh ra mot hay nhiéu tap tin chura cac thong tin chi tiét vé su kién
xdy ra trong mang mo phong dudi dang van ban.

Tép sinh ra c6 hai loai: tép *.tr chita cac thong tin chi tiét vé nhitng gi da
xdy ra va xay ra khi nao, t€p *.nam ghi lai sy kién trong mang va thong tin
lien quan dén sy kién dé c6 thé dung phan mém NAM d¢é hién thi truc quan
dué6i dang video dong vé cac nut mang va viée truyén cac goi tin trén mang.

M6 hinh DiffServ dugc cai dat trong NS2 dinh nghia nam chinh sach uu
tién chuyén tiép cac goi tin cia router 161 twong g véi cac dau hiéu do router
bién danh dau.

TSW2CM DSCPCIR 2 priorities pm
TSW3CM DSCPCIR PIR 3 priorities W
TokenBucket DSCPCIR CBS 2 prionties W
srTCM DSCPCIR CBS EES 3 priorities W
trTCM DSCPCIR CBS PIR PBS 23 priorities E

Hinh 4.2 Chinh sdach ciia NS2
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Trong céc chinh sach trong hinh 4.2, n6 duoc chia ra lam hai loai chinh
sach cu thé 1a: chinh sach dua trén ctra sd truot va chinh sach dua theo toc do
phuc vu cac ludng goi tin.

Chinh sach dya trén ctra sb truot gém hai loai nhu sau:

e Chinh sach cira sd truot theo thoi gian véi danh diu hai mau
(TSW2CM);

e Chinh sich ctra s6 trugt theo thoi gian véi danh ddu ba mau
(TSW3CM);

Chinh sach lién quan dén tdc d6 phuc vu cac ludng goi tin gdm ba loai sau:

e Giai thuat tocken bucket (TB).

e Danh ddu ba mau tbc do don (srTCM): Goi IP s& duge danh dau ba
mau xanh 14 cdy, vang hodc d6. Goi tin dugc danh dau mau xanh 14 cay
khi khong vuot qua kich thudce dir liéu bung nd duoc cam két (CBS),
danh dau mau vang khi vuot qua kich thudc dir liéu bung n6 dugce cam
két (CBS) nhung chua vuot qua kich thude dir liéu bung nd vuot mirc
duoc cam két (EBS), danh dau mau d6 khi vuot qua EBS.

e Panh dau ba mau hai toc do (trTCM): G6i IP s& dugc danh dau ba mau
xanh | cdy, vang hodc do. Mot goi tin duoc danh dau 1a do néu nd vuot
qua toc do truyén dir lidu cuc dai(PIR), danh d4u 1a mau vang hay xanh
phu thudc vao viée nd vuot qua hay khong vuot qua tée do truyén dugc
cam két(CIR).

Trong d6 céc thong sb cta cac chinh sach d6 duoc ky hiéu nhu sau:

e CIR (Committed Information Rate): Toc do truyén dugc cam két

e CBS (Committed Burst Size): Kich thudc dir liéu bung nd dugc cam
két

e EBS (Excess Burst Size): Kich thudc dit liéu bung n6 vuot muc duge
cam két

e PIR (Peak Information Rate): Téc do truyén dit liéu cuc dai

e PBS (Peak Burst Size): Kich thudc khéi dit liéu bung nd cuc dai

4.1.3 Ciu tric tép luu vét *.tr (trace file)

Dt liéu dugec NS2 dua ra sau khi mo phong dugc luu trén tép riéng, goi la
tép luu vét *.tr (trace file). Tép luu vét 12 tép kiéu vin ban (text file) chua
thong tin cua goi tin hoat dong trong sudt thoi gian mé phong theo timg tang:
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tang diéu khién truy cdp (MAC- Media Access Control), ting mang
(network), ting giao van. Tép luu vét bao gdm 12 truong [12].

from | to pkt pkt src dst | seq pkt
event | time | node | node | type | size | flags | fid | addr | addr | num id
r: receive src addr: node.port (3.0)
+: enqueue dst addr: node.port (0.0)
-: dequeue
d: drop

Hinh 4.3 Cdu triic tép leu vét

Event: Pay la kiéu su kién, bon biéu tuong 1, +, -, d tuong ing vé1i cac su
kién: nhan, xép vao hang doi, ra khoi hang doi, bi loai.

Time: Thoi diém xay ra su kién.

From node: Nut dau vao cta kénh truyén ma sy kién xay ra & do.

To node: Nut dau ra caa kénh truyén ma sy kién xay ra & do.

Pkt type: Kiéu goi tin (nhu CBR hay TCP).

Pkt size: Kich c& goi tin (bytes).

Flags: Co.

Fid (Flow Identifier): Ma ludng.

Src addr (Source Address): Pia chi node ngudn.

Dst addr (Destination Address): Dia chi node dich.

Seq num (Sequence Number): Sé thir tu goi tin ctia giao thirc 16p mang.

Pkt id (Packages Identifier): Ma nhan dang goi tin.

4.2 Thuc nghiém mo phong mo hinh DiffServ
4.2.1 M6 hinh thwe nghiém 1

Bai toan: Nha cung cép dich vu thoai trén Internet cung cép cho n khach
hang dang st dung trén ha tang dudng truyén chinh c6 bang thong 1Mbps.
Mdi khach hang ky mot hgp dong dam bao chat lwong dich vu khac nhau.
Gia st c6 ba cap do uu tién: khach hang VIP ¢6 d6 uu tién cao nhat, can phai
dam bao chat luong tot nhat (6n dinh, khong mat géi); khach hang VIPI c6
d6 uu tién trung binh, can phai dam bao chat lugng trung binh (ty 18 mat goi
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<50%); khach hang VIP2 c6 do uu tién thap, khong can phai dam bao chat
lugng dich vu. H¢ théng mang chi danh riéng cho thoai.

Giai phap cac nha cung cap dich vu dua ra 13 st dung DiffServ nham cung
cap chit luong dich vu tng v6i mdi khach hang khi luu lugng trén dudng
truyén qua tai.

a. Mo hinh mang mo phdéng (Topo mang)

i

# —_—— ——e

¥ cbr0-udpl |RO|-—- -——|R6| sink0, nulll
¥ (£id0) === \ /-

% \ core /

% - - ===/ -

# cbri-udpl |R1|---—- |R3|-——----- | R4 |- |R5 | ~-—--=-=—=-—- |R7| sinkl, nulll
§ (£idl) /== 1 Mp—-—--- 1 Mp --—-\ -—--

¥ / 20 ms 20 ms \

¥ -/ V-

# cbr2-udp2 |R2|-——- -——|R8| sink2, null?
§ (£id2) — -

Hinh 4.4 M6 hinh mang thuc nghiém 1

M hinh 4.4 bao gém 3 ludng luu luong (R1, R2, R3). Khi ngudn gui luu
luong t6i dich qua mang ap dung mé hinh dam bao QoS DiffServ. Ngudn
sinh luu Iwong kiéu cbr (md phong ngudn sinh luu lwong Voice va Video
trong thyc té) sir dung giao thire UDP dé truyén.

Puong truyén giita nit ngudn va nat router bién ctia mang DiffServ (RO-
R3; R1-R3; R2-R3) c6 d6 tré 1a Sms va bing thong 10Mbps. Cac gia tri nay
tuong tmg v6i cac tham sb vé bang thong va do tré cua dudng truyén trong
cac mang LAN theo chuin 802.3, hién dang dugc str dung phé bién.

Puong truyén giita nut trung tim va nit bién (R3-R4; R5-R4) c6 do tré 20
ms va bang thong 1a 1Mbps.Cac gia tri nay dugc chon tuong img véi cac tham
s6 vé bang thong va do tré ctia dudng truc (duong truyén T1), két ndi cac
mang LAN.

R3 va R5 ¢6 chic ning cua edge router da duoc thiét 1ap DiffServ thuc thi
phan loai goi tin, thiét 1ap chinh sach, lap lich. R4 1a Core router, nam & trung
tam két n6i hai router bién. R4 thyc thi hanh vi chuyén tiép theo timg ching
(PHB) cho cac goi tin thudc cac 16p dich vu da dugc dinh nghia trong mang
DiffServ. M6 phong nay str dung co ché 1ap lich PRI (priority) stt dung ché
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d6 uu tién loai bo goi. Thoi gian phat géi tin 50 gidy, cac ngudn lan luot phat

va két thuc cung lic.
b. Thuec thi va két qua

Truong hop 1: Mang core c6 cai dit DiffServ nhung dé 3 ludng t6i 3 khach

hang c¢6 d0 uu tién nhu nhau.

Thong s6 dugc thé hién chi tiét & bang 4.1 nhu sau:

Bang 4.1 Bang théng sé mé phong trwong hop 1, thire nghiém 1

Luéng Luéng Luéng
UDP_EF UDP_AF UDP_BE
Thong tin dwge nhap vao
Kich thudc goi (bytes) 1000 1000 1000
Téc do truyén (Mbps) 0.6 0.6 0.6
Mai danh dau 10 10 10
Mtrc uu tién loair bo Cao Cao Cao
goi
Thoi gian bat dau 10 5.0 0.1
truyén (giy)
Két qua dwoc in ra
S6 gbi truyén (goi) 2974 3348 3717
S6 g6i mat (goi) 1311 1357 1386
Ty 16 mat goi (%) 44.0 40.5 37.2

Close |Hdcp5||ﬂbout||ﬂnim||Replot||Deriv|
I

Simulation DIFFSERY network with dzRED in Core Router
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Hinh 4.5 Hinh mo phong truong hop 1, thuc nghiém 1

| Eile Yieus @nalysis |  diffservo3-viets-mfi,nam | | | File Yiews Analysis | diffservo3—viets-mfi,nam |
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Hinh 4.6 Hinh mé phong ciing dé wu tién véi phan mém NAM

Nhu trén hinh vé 4.5 cho théy, phat cac nguén UDP 1an luot tai 0.1s, 5.0s,
10.0s tir thap dén cao. Hé théng mang core da duoc thiét 1ap DiffServ, hé
thdng c6 kha ning nhan ra tic nghén sém, dwong nhién s& som loai bod cac
g6i dé dam bao duong truyén khong bi nghén. Pong thoi vi 3 ngudn c6 cliing
dd wu tién nén chién lugc loai bo g0i la ngang nhau. Nén theo bang 4.1 cho
thay, ty 16 mat goi gan nhu twong duong nhau. Mit khac két qua trong bang
4.1 va hinh 4.6 ciing cho thdy: Ludng nao phat trudc s& c6 ty 16 mét goi tin it
hon ludng phat sau d6. Luong UDP_BE phat dau tién, & gidy thtr 0.1, co ty 18
mat goi nho nhit trong ba ludng 13 37.2%. Ludng UDP_EF phat cubi cung, &
gidy thir 10, ¢ ty 16 mat goi cao nhit trong ba ludng 1a 44%.

Truong hop 2: Mang core ¢ cai dit DiffServ nhung dé 3 ludng t6i 3 khach
hang c6 do wu tién 1an luot 1a cao, trung binh, thip twong ung véi hop dong
cam két chat lugng dich vu ma ho da ky.
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Thong sé duoc thé hién chi tiét & bang 4.2 nhu sau:

Bdng 4.2 Bang théng sé mé phong truong hop 2, thuc nghiém 1

Luong Luong Luong
UDP_EF UDP_AF UDP_BE
Thong tin dwgc nhap vao
Kich thudc goi (bytes) 1000 1000 1000
Toc do truyén (Mbps) 0.6 0.6 0.6
M3 danh dau 10 20 30
Muc wu tién loai bo Cao Trung Thap
goi binh
Thoi gian bat dau 10.0 5.0 0.1
truyén (giay).
Két qua duoc in ra
S6 goi truyén (goi) 2995 3263 3514
S6 goi mat (goi) 0 1682 2230
Ty 1& mat goi (%) 0 51.5 63.4

e ————
Hdcpg About [|Anim ||Replat |[Deriv
BT T

Simulation DIFFSERY network with dsRED in Core Router
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Hinh 4.7 Hinh mé phong truong hop 2, thuc nghiém 1
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Hinh 4.8 Hinh mé phong truong hop 2 béi phan mém NAM

Nhu trén hinh v€ 4.7 cho théy, khi cac nguén lan luot phat, tbc do truyén
61 tin dam bao 0.6Mbps. Ngudn ¢6 do wu tién thap nhat duoc phat du tién
& gidy thir 0.1s. Ngudn c6 do uu tién cao nhat duoc phat cudi cing ¢ gidy thir
10. Tur thoi diém 0.1s dén 5.0s, nguon UDP_BE phat dau tién nén van nhan
du bang théng 0.6Mbps. Tir thoi diém 5.0s dén 10s, nguén UDP_AF phat,
trong thoi diém nay da c6 su tranh chép tai nguyén cua nguéon UDP_BE va
UDP_AF. Phan tng cua router bién R3 do 1a loai b6 mgt vai goi tin cua 2
ludng. Tai gidy thir 10s, ludng UDP_EF bét dau phat thi trat ty wu tién ctia ba
ludng méi thuc su duge thiét 1ap 6n tré lai. S luong goi tin cua 2 ludng co
d6 uu tién thap bi loai bé nhiéu hon (Hinh 4.7). Mic du luéong UDP_EF bi
phat sau nhung do wu tién lai cao nhét nén van duoc dam bao du bang thong
0.6Mbps. Nguén UDP_AF ¢ d6 uu tién tha 2 va UDP_BE c6 do wu tién thi
3 s€ phan chia bang thong con lai la 0.4Mbps.

Nén dé dam bao tranh tac nghén dudng truyén. Céac goi tin cia UDP_AF
va UDP_BE s& bi loai bo trudc khi tham gia vao viéc truyén goi tin tir router
bién R3 dén dich.

Vay vai bai toan can dam bao chat lugng dich vu cho tung yéu cau khach
hang nhu trén, c6 thé sir dung phuwong phap phén chia ting 16p luu luong theo
do uu tién khac nhau.

4.2.2 M6 hinh thwe nghiém 2

Bai toan: Nha cung cép dich vu thoai trén nén Internet dung chung voi céac
dich vu khéac cho n khach hang. Vi du trong bai todn nay la dung chung vai
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dich vu FTP (truyén dir li¢u co6 giao thirc TCP). Lam thé nao dé dam bao bang

thong cho truyén thoai trén hé thong mang dung chung nay.
a. Mo hinh mang

#

4

|RO|---

---|R&| =s1ink0,

$ cbr0-udpl
# (£1d0)

cbrl-udpl [R1|
(£1d1)

|R3|
_,,'}I__
/

S A e o o

-——|R8| =sink2,

$ ftp0-tcpl
f (£1d2)

Hinh 4.9 M6 hinh mang thuc nghiém 2

nulld

ginkl, mulll

null2

M0 hinh tuong tr mo hinh thuc nghiém 1, chi khac la tai nut mang R2 gan
thue thé tep0. Tao ludng ftp0 tir R2 dén RS. Phat lan luot cac ngudn va két
thiic cung thoi diém. Thoi gian m6 phong 1a 50s. Cac goi TCP khi phat hién

s& c6 kha ning xay ra tic nghén thi s& giam toc do va luu luong phat di. Vi

thé TCP khong xay ra hién tuong loai bo goi tin.
b. Thuc thi va két qua
Truong hop I:
Tién hanh mo phong ta thay:
Thong sé duoc thé hién chi tiét & bang 4.3 nhu sau:

Bdng 4.3 Bdng théng s6 mé phong trwong hop 1, thue nghiém 2

Ludng Luong Luong
UDP_EF UDP_AF TCP_BE
Thong tin dwgc nhap vao
Kich thudc goi (bytes) 1000 1000 1000
Téc do truyén (Mbps) 0.6 0.6 0.6
Mai danh dau 10 20 30
Mtrc uu tién loai bo goi Cao Trung binh Thap
Thoi gian bit dau truyén 10.0 5.0 0.1
(giay).
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Két qua dugc in ra

S8 261 truyén (201) 2995 3258 3620

S& g6 mét (261) 0 1735 4

Ty 16 mat goi (%) 0 53.2 0.1

-

HdCfH About ||Anin ||Replot || Deriv Simulation DIFFSERY network with dsRED in Core Router
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Hinh 4.10 Hinh mé phong truong hop 1, thuc nghiém 2

Trong trudng hop 1, thyc nghiém 2, ta c6 ba ludng duoc phat 1an luot voi
mirc vu tién khac nhau. Luéng UDP_EF c6 mitc wu tién cao nhat nhung phat
sau cung va tai thoi diém 10.0s. Ludng TCP_BE c6 murc wu tién thap nhat
nhung phat trudc tién. Theo bang 4.3, lubng UDP_EF ¢6 muc wu tién cao
nhat nén ty 1é mat géi tin bang 0%, chat luong truyén tin tot nhat. Ludng
UDP_AF c6 mirc wu tién thtr hai nén khi sip xay ra tdc nghén mang, router
bién da nhan biét duoc rii ro ndy va loai bo goi tin ¢ ludng ¢ d6 wu tién thir
2 nay. Riéng ludng TCP_BE hoat dong theo co ché chiém tbi da bang thong
hién c6. Néu xay ra hién tuong tac nghén, gbéi TCP tu dong diéu chinh tdc d6
truyén. Nén ty 16 mat goi ctia goi TCP_BE la rat it.

Truong hop 2: Giam bang thong tir R2-R3 xudng tir 10Mbps dén 1Mbps.

Tién hanh mo phong ta thay:

Thong s6 dugc thé hién chi tiét & bang 4.4 nhu sau:




47

Bang 4.4 Bang thong sé mé phong triwong hop2, thwc nghiém 2

Luéng Luéng Luéng
UDP_EF UDP_AF TCP_BE

Thoéng tin dwgc nhap vao
Kich thudc goi (bytes) 1000 1000 1000
Téc do truyén (Mbps) 0.6 0.6 0.6
M3 danh dau 10 20 30
Mutrc wu tién loai bo Cao Trung Thap
goi binh
Thoi gian bat dau 10.0 5.0 0.1
truyén (giay).
Két qua dwoc in ra
S6 gbi truyén (goi) 2995 3256 3272
S6 goi mat (goi) 0 1752 3
Ty 1& mat goi (%) 0 53.8 0.09

Claze |HFCFH||ﬁbDUt||H”im||REP1°t||DePi”| Simulation DIFFSERY network with dsRED in Core Router
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Hinh 4.11 Hinh mé phong trueong hop 2, thuc nghiém 2
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Dua theo bang 4.3 va bang 4.4. Sau khi giam bang thong tir nguén R2 dén
router bién R3 tir 10Mbps xudng 1Mbps, ty 1¢ mat goi caa UDP_AF khéng
thay d6i nhiéu ma con c6 chiéu hudng ting nhe tir 53.2% dén 53.8 %. Nhung
ty 16 mat gbi cia TCP_BE thi ¢6 giam nhe tir 0.1% xudng 0.09%.

Truwong hop 3: Piéu chinh ngudn phat tir R3 bat dau phat tir gidy tha 30

Tién hanh mo phong ta thay:

Thong sé duoc thé hién chi tiét & bang 4.5 nhu sau:

Bdng 4.5 Bang thong sé mé phong trwong hop3, thwce nghiém 2

Luong Luong Luong
UDP_EF UDP_AF TCP_BE
Thong tin dwgc nhap vao
Kich thudc goi (bytes) 1000 1000 1000
Toc do truyén (Mbps) 0.6 0.6 0.6
Mi danh dau 10 20 30
Mtic vu tién loai bo Cao Trung Thap
goi binh
Thoi gian bat dau 0.1 5.0 30
truyén (giay).
Két qua dwoc in ra
S6 gbi truyén (goi) 3737 3257 1321
S6 goi mat (goi) 0 1347 0
Ty 1é mat goi (%) 0 41.3 0
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Hinh 4.12 Hinh mé phong truong hop 3, thuc nghiém 2

Trong trudng hop 3, thay ddi thoi gian phat géi tin cham hon goéi wu tién thi
ty 18 mat goi UDP_AF c¢6 d6 wu tién thir hai di giam dang ké: tir 53.2 % xubng
41.3 %. Pong thoi ty 16 mat goi cua goéi TCP_BE giam tir 0.09% xudng 0%.
Vira dam bao tranh tac nghén vira dam bao chat lwong gdi tin truyén dugc dén
dich mot cach tbi da, tan dung duoc tai nguyén mang, khong gay lang phi.

Trong hai phan thyc nghiém trén, ta thay ty 16 mat géi 1én téi 40-60%, diéu
nay trai nguoc véi thuc té 12 cac nha cung cap thuong dua ra chi s6 mat goi
0.1-0.5%. Ly do & day 1a luan van cb ging thé hién ludng luu luong bung nd
vuot qua bang thong cho phép. Két qua hién thi ra méi nhin thdy dugc sy thay
d6i khi 4p dung md hinh dam bao chét luong. Con trong thuc té, nha cung céap
ludn dua ra diéu kién dam bao bang thong day du, ty 16 mat goi tin cta luu
luong thoai khi truyén trén mang chi bi anh hudng boi yéu t6 khac nhu nhiéu
chang han.

Vay vaéi bai toan dam bao chat luong dich vu thoai khi str dung mang dung
chung véi cac dich vu khac ta can thuc hién mot vai k¥ thuat sau: thi nhét 13,
thiét 1ap d6 uu tién cho ting 16p dich vu trong mang; thi hai 13, lam cham thoi
gian phat cho nhitng ludng c6 do wu tién thap hay ludng str dung dich vu khéac

VolP.
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KET LUAN

Luan van tap trung nghién ctru vé cic md hinh dam bao chat luong dich vu
truyén thong da phuong tién ndi chung, truyén thong thoai néi riéng. M6 hinh
dic trung cho dich vu nay 1a: DiffServ va IntServ. Tiy thudc vao yéu ciu va
dic diém cua timg nha mang ma ta xay duyng mé hinh, ap dung phuong phap
dam bao chat luong voi thong s6 pht hgp. Mo hinh IntServ yéu cau phai c¢6
su dat trude tai nguyén & cac nit mang nén kho thuc hién, nguoc lai thi hi¢u
qua kha cao. M6 hinh DiffServ khong yéu cau dat trude tai nguyén nén tuong
dbi d& cai dat, nguoc lai thi hiéu qua ciing bi han ché.

Mit khac ludn van ciing trinh bay thém vé nhimg giao thirc bao hiéu, giao
thire truyén tai goi dir liéu. DAy ciing chinh 1a diéu kién dé dua ra co ché va
mo hinh phu hop dé dam bao goi tin duge truyén tir ngudn t6i dich mot cach
nhanh nhat, khong bi tré va khong mat goi tin.

Cudi cung, luan vin mo phong mé hinh phu hop dé dam bao chat luong
cho truyén thoai qua mang Internet. Phan thuc nghiém tap trung mé phong
mod hinh mang duoc thiét 1ap DiffServ. Mo phong DiffServ giai quyét bai toan
phan quyén uu tién cho ting 16p luu luong dé dam bao chat luong truyén
thoai cho 16p khach hang yéu cau chit luong cao, ty 16 mat géi tin thap nhat
(du6i 0.1%). Luan van ciing dé xuat giai phap lam giam ty 16 mat goi tin cho
nhimg ludng luu lwong co do wu tién thip hon dé ting chit luong dich vu
truyén thoai trén mang Internet dung chung. Giai phap d6 13 1am cham thoi
gian phat cac géi tin khong phai 1a goi tin thoai. Két qua cua giai phap nay
kha kha thi vi ty 16 mat goi cta luu luong thoai da giam mot cach dang ké.

Do khong ¢6 nhiéu thoi gian nén luan van c6 thé cé nhiing sai sét va han
ché. Phan mo phong chi giai quyét duoc van dé vé ty 18 mat goi. Ngoai ra con
nhiéu yéu t§ khac chua duoc giai quyét nhu: nhidu, d6 tré, do bién thién tré,
chuan nén géi tin. R4t mong quy thay/co trong ban hdi déng théng cam.

Chén thanh cam on quy thay/co trong ban hoi ddng di danh thoi gian xem
xét va danh gia. Pong cam on thidy Nguyén DinhViét da khong quan vat va,
da nhiét tinh huéng dan em trong thdi gian qua.
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PHU LUC

1 Chuan CD (CD-Quality)

CD-DA: chuén audio CD c6 tdc do 44.1kHz/16 tirc 1a dir liéu audio la
44,100 lan trén gidy va véi 1 bit depth ctia 16. CD-DA ciing 1a dang stereo,
st dung hai kénh trai va phai, vi vay sd luong dit liéu gip d6i mono- chi sir
dung 1 kénh don 1¢.

S bit-rate cua dit liéu PCM audio dugc tinh theo cong thue.

Bit rate = sample rate x bit depth x channels.

Vi du: bit rate ciia ban ghi CD-DA (44,1kHz, 16 bit rate, 2 kénh) duoc tinh
bang:

44,100 x 16 x 2 = 1,411,200 bit/s = 1,411.2 kbit/s

Dung lugng cua dir liéu audio PCM dugc tinh theo cong thuc:

Size in bits = sample rate x bit depth x channels x length of time.

Size in bytes = size in bits /8

Vi du: 80 phut (=4800 gidy) cua dit liéu CD-DA yéu cau 846.720.000 bytes
luu trit:

(44.100 x 16 x 2 x 4.800)/8= 846.720.00 bytes == 847 MB.

MP3:

+ 32 kbit/s: chét lwong chap nhan dugc.

+ 96 kbit/s: chat luong thap

+ 128 or 160 kbit/s: chat luong trong khoang giira

+ 192 kbit/s: chat luong trung binh

+ 256 kbit/s: chat luong cao.

+ 320 kbit/s: chat luong cao nhét duoc hd tro cho chuan MP3.

2 Chuan dién thoai (Telephone-Quality)

Truyén tai giong noi chinh 1a dang tuong tu, trong khi dé6 dir liéu mang lai
& dang s6. Dé truyén tai giong néi qua mang can phai thuc hién nén va giai
nén. C6 rat nhiéu chuin nén/gidi nén tin hiéu tuong tu sang tin hi¢u s6. N6
thue su kha phirc tap. Hau hét viéc chuyén doi déu sir dung co ché diéu ché
xung mi (PCM) hoic nhiing bién thé.

Thém vao d6, cac bd nén va giai nén chudi dir liéu, doi khi cung cap thém
tinh ning hiy bo tiéng 6n. Viéc nén nay ciling gitip tiét kiém bang thong.
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Bang bo nén / giai nén phd bién hay dugc sir dung voi cac thong sé cu thé
nhu sau [3]:

Bit rate: Ty 1é cac bit dugc truyén trén mot phan két ndi va tinh bang kpbs

Sampling rate: SO lwong mau / gidy khi s6 hoa 4m thanh.

MOS: Phuong phéap danh gia cha quan cta chét lugng 4m thanh 1-5

Chuan
am
thanh

Phat trién | MBJ ta thuit Téc dd

boi to&n (kb/s) 50 Ghi chu

Tan Diém chap

nhan

(kHz) dugc(MOS)

Str dung bo
diéu ché xung
ma (Pulse code
modulation - U-law (US, Japan) and
G.711* | ITU-T PCM) 64 8 | A-law (Europe)

4.1

Str dung bo
diéu ché xung Cai thién tir G.711 dé
mé (Pulse code cung cap bing thong
modulation - am thanh tu 50 Hz t6i 7
G.711.1 | ITU-T PCM) 80-96 Kbps 8 | kHz

4.1

Str dung nén /
giai nén theo
thuat toan diéu
ché xung ma
vi phéan phu
hop (Adaptive
differential
pulse code
modulation -
G.721 | ITU-T ADPCM) 32 8

Nén / gidi nén
7 kHz ma &m

thanh trong 64
G.722 | ITU-T kbit/s 64 16

Nén tai 24 va
32 kbit/s cho
hanh dong
ranh tay trén
hé théng mét
G.722.1 | ITU-T gbi thap 24/32 16
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G.722.2
AMR-
WB

ITU-T

Nén theo thuat
toan da tdc do
phu hop bang
thong rong
(Adaptive
Multi-Rate
Wideband
Codec - AMR-
WB)

23.85/
23.05/
19.85/

18.25/
15.85/
14.25/

12.65/ 8.85/
6.6

16

G.723

ITU-T

Day la phan
mo rong cua
G721, nén
theo chuin
ADPCM t61
24 va 40 kbit/s
cho g dung
thiét bi nhan
cta mach ky
thuat sd

24/40

G.723.1

ITU-T

Chuén nén tbc
do kép cho
truyén da
phuong tién tai
5.3va6.3
kbit/s

5.6/6.3

3.8-3.9

G.726

ITU-T

Chuén nén tai
40, 32, 24, 16
kbit/s
(ADPCM)

16/24/32/40

ADPCM,; thay thé cho
G.721va G.723.

3.85

G.727

ITU-T

Chuan nén tai
5-, 4-, 3-and
2-bit trén cung
thuat toan
nhung
ADPCM

ADPCM. Lién quan
dén G.726

G.728

ITU-T

Chuén nén toc
do tai 16 kbit/s
st dung do tré
thip du doan
tuyén tinh

16

CELP.

3.61
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Chuén nén toc
do tai 8 kbit/s
sir dung ciu
tric dai s va
ma du doan
tuyén
tinh(conjugate-
structure
algebraic-
code-excited
linear-

G.729 prediction -
* ITU-T CS-ACELP) 8 8 | d6 tré thap (15 ms) 3.92
Chuan nén toc
46 tai 8 Kbit/s 8/12/14/16/
sir dung cau 18/20/22/241
tric dai sb va
ma du doan
tuyén
tinh(conjugate-
structure
algebraic-
code-excited Cai thién tir G.711 dé
linear- cung cép bang théng
prediction - am thanh tir 50 Hz t&i 7
G.729.1 | ITU-T CS-ACELP) 26/28/30/32 8 | kHz
RegularPulse
Excitation
LongTerm
GSM Predictor Duoc st dung cho dién
06.10 ETSI (RPE-LTP) 13 8 | thoai di dong GSM
Chuan nén du
doan tuyén
LPC10 | USA tinh 2.4 8
2.15-
24.6
(NB)
4-
44.2
Speex 8, 16,32 | (WB)
iLBC 8| 13.3
DoD (DoD)
CELP | USA 4.8
Chuan nén
tang cuong gia O My day 1a chuan
EVRC | 3GPP2 tri trao doi 9.6/4.8/1.2 8 | CDMA
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Interactive | Chuan nén
Multimedia | DVI4 str dung
Association | thuat toan
DVI (IMA) (ADPCM) 32
Khong nén dir
L16 liéu am thanh 128
SILK | Skype 6 ->40




