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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, téi uu dinh tuyén trong mang, diéu
khién chat luong dich vu theo lué)ng tin, diéu khién chat 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 phén chia tai
nguyén mang.

Pam bao QoS trong mang 1a van dé rong va phic tap, vi vy pham vi
nghién ciru ctia luan vin 1a tap trung vao cac co ché va mo hinh dam bao chat
luong dich vu IntServ (Integrated Services) va DiffServ (Differentiated
Services).. M6 phong st dung cong cu mdé phong mang NS (Network
Simulator) [4] dé mo phong kién trac dam bao chat luong dich vu thoai dya
theo mé 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 luong cho truyén tai thong
tin thoai. Chuong 2 liét ké hai mé hinh chinh vé dém bao chat luong dich vu
bao gém: mo hinh dich vu tich hgp IntServ va mé hinh dich vy DiffServ.
Chuong 3 tim hiéu vé céc giao thirc bao hiéu va giao thuc truyén trong truyén
tai thoai trén Internet. Cudi cuing 1a chuong 4, thuc hién moé phong truyén goi
tin thoai qua mang da dugc cai dat mo hinh dich vu phan biét, thiét lap quyén
uu tién cho goi tin dé ¢am bao chat luong 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

Dé thoa min nhu ciu cua khach hang va gia ting loi nhuan, cac nha cung
cap dich vu vién thong yéu ciu giai phap mai thay thé cho mang thoai truyén
théng. Mang chuyén mach goi dya trén giao thuc IP duoc coi 1a giai phap
cong nghé dap tng duoc sy gia tang nhu cau khach hang. Cung cip dich vu
da dang bao gém dich vu thoai va cac dich vu da phuong tién.

1.1.2 Céc chuin lién quan dén chit lwong truyén thoai

Chét luong truyén giong ndi qua mang duoc danh gia khac nhau. Chinh vi
vay, ITU da tién hanh thir nghiém dé danh gia chat lugng 4m thanh bang dai
lwong duoc goi 13 Piém chap nhan duoc - MOS (Mean Opinion Score). Nhu
trong bang 1.1 thé hién toc do truyén dir liéu ciia chuan nén thoai nao cang
16n thi diém s6 chat luong ctia chuan nén thoai d6 cang cao. Céac két qua danh
gia duoc thé hién dudi bang 1.1 nhu sau: [9]:

Bang 1.1 Piém s6 chat luwong chudn nén thoai

Chuin 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 (6.3Kkbps) 3.9 6.3
G.723.1 ACELLP (5.3kbps) 3.8 5.3




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

Tir 1/7/2001 dén nay Tong cuc buu dién nudc ta di cho phép Viettel,
VNPT, Saigon Postel va Dién luc Viét Nam chinh thirc khai thac dién thoai
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 cudc phi thap hon nhiéu so véi 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 toe
do phat trién mang truyén dit lidu tdc dd cao.

1.2 Khai niém QoS

Chét luong dich vu (QoS - Quality of Service) 1 khai niém rong va duoc
tiép can theo nhiéu khia canh khac nhau. C6 hai cach nhin chu yéu tir phia
nguoi st dung dich vu va tir phia nha cung cép dich vu mang.

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

“Q0S Il mét chi s6 do lwong kha néng kiém sodt va phdn bé bing thong
mang dé cung cdp mitc dung lirong dir liéu trong kha ndng dy kién, dwa trén
tam quan trong ciia qud trinh nghiép vu” [1].

“Pé dat yéu cau vé chét luong dich vu (QoS) béi viéc kiém soat thong $6
vé do tré, do bién thién tré, bang thong, sd goi tin bi mat trén mot mang da
tré thanh bi quyét di dén thanh cong cua giai phap két ndi 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 ddi véi dich vu thoai
1.3.1 Do tré (delay)

Do tré: 1a thoi gian can thiét dé truyén mot goi tin tir ngudn téi dich.

Vi du: Géi tin di tir node 1 t&i node 2 mat 10 gidy (s) thi delay =10s.

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



1.3.2 P bién thién tré (jitter)

Do bién thién tré 1a sy bién dong vé dd tré so vai gia tr1 trung binh ctia do
tré khi gtri cac goi dit liéu tir ngudn toi dich.

Do bién thién tré co thé do duoc bﬁng nhiéu cach, mot trong nhitng cach
do duoc mo ta trong nhiing tai liéu sau: Tai liu giao thirc truyén ung dung
thoi gian thue, IETF RFC 3550 RTP, thang 7/2003; Bao c4o md rong vé giao
thirc diéu khién, IETF RFC 3611 RTP, thang 11/2003.

1.3.3 Ti 1¢ mat gé6i tin (Packet loss)

Khi cac géi tin dugc truyén tir ngudn t6i dich. Ty 16 mat goi (packet loss)
c6 thé dugc biéu dién 14 phan trim ciia s6 goi tin dugc tao ra nhung khong
dén dich hodc bi 18i. N6 thuong 1a két qua cua sy tic nghén mang do khong
du bang thong tai mot sé diém trong mang.

—

— _T:{T_ T

Hang doi FIFO

Goi tin 1-40 luu L
» trong hang doi \ Toc dé S56kbps
50x1500 byte gai tin | 40 | e 41312]11— >
~ n | ‘
‘ |
| Gitin 4150 bi loai /

o
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Hinh 1.1 Vi du vé packet loss

Theo thi du trén hinh 1.1, mot hang doi c6 kich thudce 40, nhung nhan dugc
50 goi dén lién tuc, véi toc 6 dén nhanh hon téc d6 duoc dua ra khoi hang
doi. Két qua 1a hang doi s& bi day, 10 goi bi thira ra sé& bi loai va x6a. Déi véi
luu lugng thoi gian thuc nhu thoai, video thi chi can mat vai goi tin lién tuc
1a ¢0 1am mat Am thanh, hinh dnh khong dong bd v6i am thanh. Chinh vi vay
VoIP yéu cau rat khit khe vé ty 1é mat goi trong truyén tai da phuong tién.
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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 v&i nguoi dung. Dich vu cang phtrc tap va cang
nhiéu lya chon mire dich vu cho ngudi dung 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 mirc yéu cau; Thir hai 12 ding ky danh trude 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.

Thue 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 du 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-cﬁu co su chénh léch.

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 ky thuat thiét 1ap cac tai nguyén sin sang cho viéc truyén dir liéu. N6

thudong duoc sir dung cac co ché nhu sau:

e ATM (Asynchronous Transfer Mode): ky thuat nay duoc thiét ké dé truyén
nhiéu loai dich vu véi chat lugng dugc du bao trude. Vi nhu cau cho mot
giao thirc b4o hiéu két néi gitra thiét bj dau cudi va mang, su phic tap cua

bao hiéu, quan 1y luu lwong, phan phdi tai nguyén, ma ngay nay ATM da



khong con phil hop véi vai tro 1a giao thire duy nhat cho sy hoi tu cac mang

va ung dung.

e IP-IntServ (Internet Protocol Intergradted Servive): Giao thuc IP vé co ban
la giao thuc best-effort khdng c6 sy dam bao nao vé chat lwong truyén khi
phan phdi cac goi sb liéu. Viéc xac nhan s liéu da dén dich hét hay chua
thudc vé giao thuc 16p trén 1a giao thic TCP. Trong thai gian truyén thoai,

cac goi truyén lai mat thoi gian 1au s& khdng con gia tri va bi loai bo.

2.1.2 U tién hoa dich vu va ngwoi dung

Thuc chat QoS rat da dang vé chiic nang uu tién dich vu. Tai cac diém tap
hop cac luéng dir li¢u trén mang nhu router, bd ghép kénh, bo chuyén mach,
cac goi dit liéu v6i nhu cau QoS khac nhau duoc két hop lai dé dung chung
ha ting. C6 hai yéu cau chinh dé c6 thé thuc hién viéc wu tién cho cac dich
vu va ngudi dung d6 13: phai c6 phuong tién danh dau cac ludng wu tién va
co ché nhan dang ludéng wu tién nay.

e |P-DiffServ (Internet Protocol Differentiaed Services): V&i mé hinh
DiffServ, mdi cd dugc gan vao mdi géi tiy vao 16p dich vu. Nhitng
ludng dir liéu c6 cing nhu cau tai nguyén dugc gom lai dua vao co gin
trén mdi goi tai cac router bién.

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 niy ciing
gidng 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
tung goi.

2.2 Co ché lap lich
Mot s6 co ché 1ap lich co ban sir dung trong bo dinh tuyén bao gom:
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 trudc ra trude la co ché doi ngém dinh, cac goi tin dugc dua
vao mot hang doi va di ra theo dung thur tu da di vao. FIFO la kiéu hang doi
truyén thdng va don gian nhit, khong can dén thuat toan diéu khién. Vi né
dbi xir vi tat ca cac goi nhu nhau, vi vay FIFO thich hop voi mang cung cip
dich vu truyén theo kiéu nd luc tbi da (Best-Effort). FIFO khong pht hop voi
cac dich vu can su phan biét murc uu tién va tAt ca cac luéng luu lugng déu bi
giam khi c6 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 khong quan tim t6i
viéc nd thudc 16p luu lwong ndo, duge uu tién hay khong. Vi vay xuat hién
yéu cau phai c6 hang doi ¢d wu tién— PQ, trong d6 c6 n hang doi duogc tao ra
vo1 cac muc uu tién khac nhau. Thir tu 18p lich dugc xac dinh boi tha tu uu
tién va khong phu thudc vao cac goi tin. Uu diém cua 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 wu tién thap co
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 dugc
phan loai thanh n hang doi. Mdi hang doi 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, mdt goi tin mdi dugce truyén ra khéi hang doi.

Hang doi nay rat don gian, khong yéu cau chi dinh bang thong phirc tap.
Mbi mot hang do1 dugc thém vao thi b lap lich tu dong dat lai bang thong
theo thyc té 1a 1/(n+1). Pay chinh 1a vu diém cta loai hang doi cong bang.

Nhuoc diém cua hang doi nay 1a: Khi bang thong duogc 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 dugce dau ra dé dap ung yéu cau dau vao. Thém nira,
khi kich thudc céc goi tin khong dugce quan tam trong FQ, kich thudc cac goi
s& anh hudong 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 thudc 16n hon s&
chiém nhiéu bang thong hon cac hang doi khéc.



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

Hang doi nay duoc dwa ra nham giai quyét nhuge diém cua hang doi cong
bang FQ. WRR chia bang thong dau ra voi cac 16p luu luong dau vao phu
hop voi bang thong yéu cau. Nguyén 1y hoat dong cia WRR 1a: cac ludng luu
luong s& dugc nhom thanh m 16p, tuong Gmg véi trong sd xac dinh bdi bang
thong yéu cau. Tong cac trong sb ctia cac 10p 1a 100%. Mic du WRR da khic
phuc dugc nhuoc diém cua hang doi cong bang FQ nhung chua giai quyét
duoc anh hudng cua kich ¢& géi tin v6i biang thong chia sé. Tiép can hang doi
cong bang cd trong s6 WFQ ciing nham cai thién sy anh huong cua kich ¢
goi tin.

2.3 M6 hinh dam bao chit lwgng 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 do
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 mic d6 QoS du kién c6 dugc(provisioned-
QoS), 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 ctiia mo hinh dich vu tich hop 1a hd tro viée danh trudc tai
nguyén cho cac ludng luu luong. Pé thuc hién duogc can thiét 14p mot tuyén
danh trude tai nguyén, trude khi gui dir liéu, cac bd dinh tuyén va thiét bi
mang phai duoc cai dit chirc ning wu tién danh tai nguyén va bo dinh tuyén
can phai diéu khién duoc cac ludng luu luong.



Cac ban tin dugc cai dat truwdc

. . 4y Ve oae. Fe——— »| Giao thirc dinh
Ungdung +----- »  Caidat Cai dat -=- tuyén/Database

l
|
! Didu khién chap
: | nhan/Cudng birc ‘
' v '

| 21] [} (] —
~
~
~

Phan logi = Ldplich f=DirlicuiP=m| Phan [0gi e Lap lich

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 chat 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 luéng 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 trude hay khong, nhan dang ludng ra sao va lap



lich goi tin nhu thé nao. Khi g0l tin dén, hé théng nhan dang goi tin thudc vé

ludng dit trudc va dat goi tin d6 vao hang doi uu tién.

e Diéu kién chip nhan: Viéc danh trude tai nguyén cho yéu cau méi sé bj tir
chéi néu nat khong 6 san tai nguyén. Uu diém cua viéc dua theo do dac
la t6i wu hoa viéc str dung tai nguyén mang, mic du khong dam bao chat

ché céc cam két tai nguyén.

e 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 cac ludng danh trudc tai nguyén trong nat.

e Lap lich goi tin: Pay 1a budc cudi cling trong RSVP. B 1ap lich thuc hién

viéc cap phat tai nguyén. N6 quyét dinh goi tin nao gui tiép khi duong di

da san sang.

2.3.2 M0 hinh va kién triic DiffServ (Differentiated Services)

Nhém IETF di dé xuat mo hinh DiffServ nhu mot giai phap dam bao chat
lugng c6 tinh kha thi va ing dung cao. M6 hinh DiffServ thira nhan mot khia
canh trai nguoc voi IntServ. Van dé ton tai cua IntServ 1a cac nguén tai
nguyén can phai duoc duy tri trang thai théng tin theo ting ludng, diéu nay
tré' nén kho trién khai véi mang c6 s6 luong dich vu va s6 luong thiét bi mang
16n vi bd dinh tuyén can phai xtr 1y luu lwong rat 16n trong mang. Con giai
phap DiffServ khong xir 1y theo timg ludng riéng biét ma ghép cac ludng lai
v6i nhau thanh timg nhém ludng c6 d6 uu tién khac nhau. M6 hinh DiffServ
huéng téi xir 1y trong timg dich vu phan biét thay vi viéc xtr Iy cac ludng tir
ngudn téi dich nhu mé hinh IntServ.

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

Thanh phan mang bién: Nhiém vu chinh 14 phén loai goi tin va diéu khién
luu luong truyén. Tai vi tri bién duge danh diu, cu thé 1a truong DS trong
tiéu dé goi tin duoc thiét 1ap mot gia tri nao do6 goi 1a CP.

Thanh phan mang 15i: déng vai trd chuyén tiép. Khi mot goi tin dugc ddnh
dau gia tri CP & mot router c6 hd trg DiffServ, goi tin chuyén téi ching tiép
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thong qua chinh sach ciia timg chang. Hanh vi chuyén tiép theo timg ching —
PHB (Per-hop Behavior) thuc hién tai cac bd 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, b0 dinh tuyén 6 thé dam bao chat luong dich vu mang.

y 4
Nt bién 168i vao NGt bién 18ira

Hinh 2.2 Mién phan biét dich vu.

M6t mién DS gém cac bo dinh tuyén hd tro co ché phan biét dich vu. Vung
DS 1a tap hop mot hay vai mién DS ké tiép nhau. Ving nay c6 kha ning 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 sap xép PHB.

2.3.4 Cac phuong phap xir ly goi trong DiffServ

Nhom lam viéc vé DiffServ ciia 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 tht hai 13: chuyén tiép dam bao AF (Assured
Forwarding).

e Chuyén tiép nhanh EF PHB: dam bao tinh ning vé toc do hon la do
tin cdy. N6 dugc trng 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 godi phai nam cho trong bd nhd dém (hang doi).
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e Chuyén tiép dam bao AF PHB: Chuyén tiép cac géi dir lidu véi su
dam bao ty 1&é mat goi thap. AF PHB gom 4 16p chuyén tiép va mdi
16p c6 ba muc wu tién loai bé 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 ma DSCP dugc thé hién trong bang 2.1 nhu sau:

Bang 2.1 Chi tiét phdn 16p chuyén tiép dam bdo AF PH

Lép PHB Phan I6p Duv doan mat géi DSCP
AF4 AF41 Thap 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 luong
PHB duogc xac dinh theo gidi han tai nguyén cua cac router 16i, co
quan hé uu tién voi cac PHB khac. PHB duoc coi nhu khdi san ¢ dé
cap phat tai nguyén, chiing chia sé chinh sach ap dung cho nhau trong
pham vi nhém nhu 1ap lich, quan ly bd dém.
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CHUONG 3. GIAO THUC KET NOI VA TRUYEN TRONG
VolP

Nhitng giao thic VoIP ¢6 thé dugc phan loai tiy theo vai trd ctia ching
trong sudt qua trinh chuyén giao thong diép. H323 va SIP 1a nhing giao thirc
béo hiéu, cac giao thirc ndy dung dé thiét 1ap, ngat va thay doi cudc goi. RTP
va RTCP 1a giao thirc cung cip 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 nhan dién loai dit liéu, sb trinh
tur, tham sb thoi gian va giam sat tién trinh giri. TRIP, SAP, STUN, TURN
bao gom modt nhom cac giao thirc hd tro ¢ lién quan dén VoIP. Sau cung,
boi vi VoIP gién tiép dua 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 dir lidu da
phuong tién thong qua mang IP. SIP 13 chuan cta IETF dua ra trong RFC
2543, 1a giao thirc diéu khién 16p tng 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 mo ta phién truyén dan. Céc chic ning cta SIP
doc 1ap nén chung khong phu thudc vao bat ky giao thirc 16p trén nao.

Hai thanh phan trong hé théng SIP: SIP Client (May khach SIP) va SIP
Server (May chu SIP)

e Sip Client: bao gém céc thiét bi hd trg SIP nhu: dién thoai IP, chuong
trinh thoai (Softphone) 14 nhimng thiét bi va giao dién phuc vu nguoi
dung.

e Sip Server c6 nhitng chirc ning cu thé sau: Proxy Server, Redirect
Server, Registra Server, Location Server.
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Hinh 3.1 Chirc nang cua Proxy, Redirect Server trong mang SIP

Ban tin SIP bao gdm: ban tin yéu ciu va ban tin dap ung. 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, khoi tao, stra ddi, huy phién.

e Ban tin INVITE: yéu cau thiét 1ap phién hoic thay d6i dic tinh phién
trudc.

e Bin tin ACK: xac nhan may khach da nhan dugc phan hoi cudi cling
ctia ban tin INVITE. Ban tin ACK dugc giri tir dau téi cudi cho phan
héi véi ma 200 OK. ACK c6 thé chira phan than ban tin voi mo ta phién
cudi cing néu ban tin INVITE khéng chira.

e Ban tin OPTION: yéu ciu truy van toi may chil vé kha ning cua no.

e Ban tin BYE: yéu cau hity phién da dugc thiét 1ap trude do.

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

e Ban tin REGISTER: Mot méy khach sir dung ban tin nay dé yéu cau
dang ky xac thyc ctia ngudi dung dén may chu SIP.
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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=z9hG4bKnashds$8
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)

Y nghia cac trudng trong ban tin mau chi tiét trong bang 3.2 nhu sau:

Badng 3.2 Bang cdc truong trong bdn tin mdu

Tiéu dé SIP Mo ta

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

To Nguoi nhan ban tin SIP
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Call-ID 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 Xac dinh duong di duoc chi ra cho ban tin yéu cau
va dap ung s¢ duogc gui.

Contact Chta SIP hoic SIP URI caa UA(User Agent) mudn
nhan SIP yéu cdu méi.

Allow Liét ké tap phuong thic 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 1y.
Content-Type Kiéu cta than ban tin SIP.
Content-Length Kich thuéc 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 thirc cho phép
nhimng thiét bi khac nhau c6 thé két ndi dugc véi nhau. Chii yéu hd tro thoai,

con hd trg video va két ndi dit liéu 1a phan mé rong cua H323.

H.323
Terminals

P
ISDN PHONE @

Non-Digital
Phone

ﬁ H.323 Gateway

IP Network

20—

H.323 H.323 to PSTN Gateway
Terminals

H.323
Terminals
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Hinh 3.2 M6 hinh két néi trong H323

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

o Thiét bi dau cudi (dién thoai, softphones, IVRs, thu thoai, may quay
phim ...) 13 nhiing thiét bi dién hinh tic dong qua lai v&i ngudi 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.

o Cong phwong tién (Gateways) 1a thanh phan mé rong, 6 nhiém vy giai
quyét diéu khién tin hiéu va truyén dan phuong tién. Chiic ning dién
hinh cuia gateway 1a cung cip giao dién cho nhimg mang khac nhau
nhu 12 ISDN, PSTN hodc nhiing hé théng H323 khac.

o 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 bat budc tdi thiéu ctia mot Gatekeeper gém: Phién dich dia chi,
diéu khién cho phép truy nhap, diéu khién bang thong, quéan 1y ving.
Chtrc nang tiy chon gom: Béo hiéu diéu khién cudc goi, cap phép cho
cudc goi, quan 1y cude goi.

e Don vi diéu khién da diém (MCUS) hd trg hoi nghi nhiéu bén giita 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 Am thanh va hinh anh
cho thiét bi dau cudi.

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

3.2.1 Kién triic va thanh phan cia MGCP

Giao thirc diéu khién cong da phuong tién MGCP dugc coi 1a giao thirc
diéu khién trong quan hé Client/Server. Trong d6 MGC déng vai trd Server
thuc hién quan ly trang thai cudc goi va dinh huéng cho MG tung budc trong
qua trinh thiét 1ap cudc goi. Cong da phuong tién MG s& khongthuc hién bat
ctr mot hoat dong nao c6 lién quan dén cudc goi nhu cung cip 4m moi quay
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s6, chudéng néu nhu khong ¢6 yéu cau cia MGC. Quan hé gitta MG va MGC
(hay CA) dugc mo ta trén hinh 3.3 nhu sau:

Call Agent or Media Call Agent or Media
Gateway Controller DN | JUC) | — . Gateway Controller
(MGC) (MGC)

A A

dJON
dJSDIN

e =

Media Gateway Media Gateway
(MG) (MG)

Hinh 3.3 Vi tri giao thirc MGCP trong méi quan hé MGC va MG

MGC thuc hién bao hiéu cudc goi, diéu khién MG. MGC va MG trao doi
1énh véi nhau thong qua MGCP. Qua trinh thiét 1ap giira hai dau cudi tai cac
gateway cung duoc quan Iy bdi MGC dién ra nhu sau:

+ MGC gtii CreatConnection téi GW dau tién. GW s& dinh vi cac tai
nguyén can thiét va gui tra cac thong tin can thiét cho két nbi nhu dia
chi IP, cong UDP, cac tham s6 cho qua trinh dong goi. Céac thong tin
nay duoc chuyén tiép qua MGC.

+ MGC gui CreatConnection téi GW thir hai chira cac thong tin
chuyén tiép trén. GW nay tra vé cac thong tin mo ta phién cua no.

+ MGC gui 1énh ModifyConnection téi dau cudi tht nhat. Qua trinh
két ndi thanh cong sau khi hoan tat cac budc trén.
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3.2.2 Thiét 1ap cudc goi qua giao thirce MGCP

Call Agent
Media Gateway Controller

MGCP—PE‘—MG CcP

Media Gateway Media Gateway
(MG) (MG)

» »

Analog Phone A Analog Phone B

Hinh 3.4 M hinh thiét ldp cuéc goi gitta A va B qua MGCP

Cudc goi giita hai may dién thoai ¢ dinh A va dién thoai ¢6 dinh B duoc
thé hién theo cac trinh tu thiét 1ap cude 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& giri ban tin cho bo diéu khién
trung tam MGC (Media Gateway Controller).

e Gateway A tao 4&m moi quay s6 va nhan sb bi goi.

e S4 bi goi duoc giri cho bd diéu khién trung tim MGC.

e BO diéu khién trung tdm MGC xac dinh dinh tuyén cudc goi nhu
sau: Bo diéu khién trung tdm gui 1énh cho Gateway B, Gateway B
do chuong dén dién thoai B. Cubi cung bd diéu khién trung tam
MGC gtri 1énh cho Gateway A va B tao phién két n6i RTP/RTCP
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3.3 Giao thirc truyén tai RTP/RCTP

3.3.1 Vai tro cua RTP

RTP khong cung cap mét co ché nao dam bao viéc van chuyén dir licu toi

cac tram ma no dua trén cac dich vu ¢ tang thap dé€ thuc hién diéu nay. No

cling khong dam bao viéc truyén cac goi theo dung thi tu. N6 dwa vao sb thir
tur trong RTP header dé bén thu sap xép lai thtr tu dtng ctia cac goi bén phat.

3.3.2 Nguyén ly sir dung RTP

Nhu d3 biét, Internet 1a mot mang chia sé. Goi tin trén mang Internet déu

bi anh hudng boi do tré va bién thién tré. Nhung cc tng dung da phuong

tién doi hoi thoi gian ddng bd gitta dit liéu truyén di va duoc phat lai. RTP

cung cap chuan thoi gian, ddnh so6 thir tu va cac co ché khac dé bao dam thoi

gian.

Timestamp (tem thoi gian): Pay 1a thong tin quan trong nhat cho tng
dung thoi gian thuc. Nguoi gui thiét 1ap timestamp cho byte dau tién
trong mot goi mau.

Sequence Number: Vi truyén da phuong tién sir dung giao thirc UDP,
ma giao thirc nay truyén khong tin cay nén Sequence Number dugc str
dung dé sap xép cac goi dit liéu theo ding thir tw. Dong thoi ciing phat
hién dugc nhitng g6i tin bi mat.

Payload type identifier: dinh dang tai trong twong dwong véi co ché ma
hoa hay nén. Nhiéu loai dinh dang tai trong co thé dugc bd sung bang
cach cung cép cAu hinh hodc dic ta tai trong. Tai bat ¢t thoi diém
truyén dan, tai trong co thé bi thay d6i dé nang cao chat lugng truyén
hodc diéu chinh sy tic nghén mang.

SSRC (Synchronization Source Identifier): sé nhan dang dong bo cua
g6i RTP, n6 duoc chon ngiu nhién. Trong mot phién RTP c6 thé co
nhiéu hon mot ngudn dong bd. N6 cho phép cac tmg dung co thé biét

duoc ngudn phat, ngudn thu dé ddng bo gitip viée truyén dit liéu dugc
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thong sudt. Vi du trong mot cudc hoi nghi thoai, tir ngudn phat ngudi
dung co thé nhan biét dugc ai dang noi.
e Phan tiéu dé c6 dinh dugc biéu dién bsi hinh 3.4 nhu sau:

0 23 4 8 9 16

31

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
3.3.3 Giao thirc RTCP

Giao thuc RTCP dua trén viéc truyén goi diéu khién téi cac nut tham gia
vao phién truyén. St dung co ché phan phéi géi dit lidu trong mang gidng
nhu RTP va st dung cac dich vu cta giao thitrc UDP. RTCP thuc hién 4 churc
nang chinh:

e Thir nhat, cung cip thong tin phan hdi vé chat luong truyén tai dir
licu.

e Thu hai, cung cdp dinh danh giao vén.

e Hai chirc ning trén 1 bat budc cho tat ca nhiing bén tham gia giri goi
RTCP, vi vay ty 1é phai duoc kiém soat cho RTP dé tang s6 luong 16n

bén tham gia.

Thit tu, chtrc ning tiy chon nhdm truyén thong tin diéu khién tdi thiéu, xac dinh

bén tham gia duoc hién thi trong giao dién nguoi ding.
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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 d6i cau hinh hodc m¢ rong moé hinh mét cach dé dang, linh hoat.
Phién ban NS pho bién va 6n dinh dé mo6 phong 1a NS2. Bé hoan thanh Luan
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 dugc 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 chirc nang it thay ddi 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++.



Otcl Script
Simulator
Program
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Otcl: Tclinterpreter
With OO extension

NS Simulator Library
o Event Sheduler
Objects
o Network Component
Objects
o Network Setup
Helping
Modulers (Plumbing
Modules)

Hinh 4.1 Quy trinh mé phong.

Results

| NAM fﬁ
/ Network /
| Animator|
L |

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.

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

bién danh diu.

TSW2CM
TSW3CM
TokenBucket
srTCM
trTCM

DSCPCIR
DSCPCIR  PIR
DSCPCIR  CBS

DSCPCIR CBS EBS

2 priorties
3 priorities
2 priorties
3 priortties

DSCPCIR CBS PIR PBS 2 priorities

Hinh 4.2 Chinh sdch ciia NS2

Trong cac chinh sach trong hinh 4.2, n6 dugc 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.
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4.1.3 Cau truc tép luu vét *.tr (trace file)

Dit li€u dugc NS2 dua ra sau khi mo6 phong duoc Iuu trén té€p riéng, goi la
tép luu vét *.tr (trace file). Tép luu vét 1a tép kiéu vin ban (text file) chua
thong tin cua goi tin hoat dong trong sudt thoi gian mé phong theo timg tang:
tang diéu khién truy cip (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 lwu vét
4.2 Thwe nghiém mé phéng mé hinh DiffServ
4.2.1 M6 hinh thwe nghiém 1

Bai toan: Nha cung cap dich vu thoai trén Internet cung cap cho n khéch
hang dang str dung trén ha tang dudng truyén chinh c6 bang thong 1Mbps.
Moi khach hang ky mot hop dong dam bao chat luong 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 t6t nhat (6n dinh, khong mat goi); khach hang VIP1 ¢6
d6 uu tién trung binh, can phai dam bao chat lugng trung binh (ty 18 mat goi
<50%); khach hang VIP2 c¢6 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 1a 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 mé phdéng (Topo mang)
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i

# —_—— —_——

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

s \ core /

% - - ===/ -

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

¥ / 20 ms 20 ms \

¥ -—= |/ N\

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

Hinh 4.4 M6 hinh mang thuc nghiém 1

M6 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 lwong kiéu cbr (md phong ngudn sinh luu luong Voice va Video
trong thyc té) sir dung giao thire UDP dé truyén.

b. Thuc thi va két qua

Trong hop 1: Mang core c6 cai dat DiffServ nhung dé 3 ludng téi 3 khach
hang c6 d6 uu tién nhu nhau.

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

Bdng 4.1 Bdng théng sé6 mé phong trwong hop 1, thue nghiém 1

Ludng Ludng Ludng
UDP_EF UDP_AF UDP_BE
Thong tin dwge nhap vao
Kich thudc goi (bytes) 1000 1000 1000
Toc do truyén (Mbps) 0.6 0.6 0.6
M3 danh dau 10 10 10
Mtrc uu tién loai bod Cao Cao Cao
goi
Thoi gian bat dau 10 5.0 0.1
truyén (gidy)
Két qua dwoc in ra
S6 goi truyén (goi) 2974 3348 3717
Sb g6i mat (goi) 1311 1357 1386
Ty 1& mat goi (%) 44.0 40.5 37.2
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Close |Hdcp5||ﬂbout||ﬂnim||Rep10t||DePiu|
I

Simulation DIFFSERY network with dzRED in Core Router
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|JDP_EF (ensureSerwvRate])
UDP_AF{bestEFfortServiRate)
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Hinh 4.5 Hinh mo phong truong hop 1, thuc nghiém 1
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Hinh 4.6 Hinh mé phong ciing d wu tién véi phan mém NAM

Mit khac két qua trong bang 4.1 va hinh 4.6 ciing cho thay: Ludng nao
phat trudc s& c6 ty 1& mat goi tin it hon ludng phat sau d6. Luong UDP_BE
phat dau tién, & gidy thir 0.1, co ty 16 mat goi nho nhét trong ba ludng 1a
37.2%. Ludng UDP_EF phat cudi cung, & gidy tha 10, c6 ty 1¢ mat géi cao

nhat trong ba ludng 1a 44%.
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Trieong hop 2: Mang core c6 cai dat DiffServ nhung dé 3 ludng toi 3 khach

hang ¢6 d6 wu tién 1an luot 14 cao, trung binh, thap twong tmg v6i hop dong

cam két chat luong dich vu ma ho da ky.
Thong s6 dugc thé hién chi tiét & bang 4.2 nhu sau:

Bdng 4.2 Bang théng sé mé phong triwong hop 2, thiee nghiém 1

Luéng Luéng Luéng
UDP_EF UDP_AF UDP_BE
Thoéng 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 uu 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 3263 3514
S6 goi mat (goi) 0 1682 2230
Ty 1& mat goi (%) 0 51.5 63.4
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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 thiy, khi cdc ngudn lan luot phét, téc do truyén
g6i tin dam bao 0.6Mbps. Ngudn c6 d6 wu tién thip nhat dugc phat dau tién
& gidy thir 0.1s. Ngudn c6 do uu tién cao nhét duoc phat cudi ciing ¢ gidy thir
10. T thoi diém 0.1s dén 5.0s, nguon UDP_BE phét dau tién nén van nhan
du bang thong 0.6Mbps.
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Vay véi bai toan can dam bao chat lugng dich vu cho tung yéu cu khach
hang nhu trén, c6 thé sir dung phuwong phap phan chia ting 16p luu luong theo
do uu tién khac nhau.

4.2.2 M6 hinh thyc nghiém 2

Bai toan: Nha cung cép dich vu thoai trén nén Internet dung chung voi cac
dich vu khéc cho n khéach hang. Vi du trong bai toan nay la dung chung véi
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

s
% —— e

f cbr0-udpl |RO|--- ---|R&| =ink0, nulld
$ (£f1d0) -— Y Y A—

cbrl-udpl |R1|----- |R3|———————- | R4 |-——————- |RS|————————————- |R7| sinkl, nulll
(£1d1) -/-- 1Mo~ 1 Mb -———-\ -
/ 20 ms 20 ms \
—_—— L —
§ ftpl-tcpld |R2|-—- ---|R8| =ink2, null2
$ (£f1d2) === ===

P - s

Hinh 4.9 M6 hinh mang thuc nghiém 2

b. Thuc thi va két qua

Truong hop 1:

Tién hanh md phong ta thay:

Thong s6 dugc thé hién chi tiét & bang 4.3 nhu sau:

Bdng 4.3 Bang théng sé mé phong truong hop 1, thiee nghiém 2

Ludng Ludng Ludng
UDP_EF UDP_AF TCP_BE
Thong tin duwgc 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
Mirc uu tién loai bd goi Cao Trung binh Thap
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Thoi gian bat dau truyén 10.0 5.0 0.1
(giay).
Két qua dugc in ra
S& gbi truyén (261) 2995 3258 3620
S& g6i mét (goi) 0 1735 4
Ty 16 mat g6i (%) 0 53.2 0.1
N
HdCfH About |[Anin ||Replot || Deriv Simulation DIFFSERYM network with dsRED in Core Router
00, 0000 UDF_EF {ensureServRate)
UDP_AF {bestEffortServiRate)
A i 1 il TCF_BE(bestEffortServZRate)
(01, (0
WV W W WY AU W 0
00, 000
(01, 0y
00, 0000 |
00, D000 }
N N | J‘m_fL_J\_J\l [fl_fl_
(300, (0 J
0, Q000 i—! ‘ ] \
o, 0000 10,0000 20,0000 30,0000 40, 0000 50, 0000 tinels)

Hinh 4.10 Hinh mé phong truong hop 1, thuc nghiém 2

Trong trudng hop 1, thuc nghiém 2, ta ¢6 ba ludng dugc phat 1an luot véi

mirc vu tién khac nhau. Luéng UDP_EF c6 mirc wu tién cao nhat nhung phat

sau cung va tai thoi diém 10.0s. Ludong TCP_BE c¢6 murc wu tién thap nhat

nhung phat trudc tién. Theo bang 4.3, lubng UDP_EF c6 muc wu tién cao

nhat nén ty 16 mat goi tin biang 0%, chat lugng truyén tin tot nhat.
Truong hop 2: Giam bang thong tir R2-R3 xubng tir I0Mbps dén 1Mbps.

Tién hanh mo phong ta thay:

Thong s6 dugc thé hién chi tiét & bang 4.4 nhu sau:
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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 triwong 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
M3 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 chdm hon goi vu 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 t6i 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 gang 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 mé hinh dam bao chét luong. Con trong thue té, nha cung cap
ludn dua ra didu kién dam bao bang thong day du, ty 16 mat géi tin cua 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 tung 16p dich vu trong mang; thir hai 14, 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 sé phu hop. M6 hinh IntServ yéu cau phai co
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 md phong mo 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 timg 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. Rat mong quy thay/co trong ban hdi dong thong cam.

Chan 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 s6 luong dir liéu gip do6i mono- chi sir
dung 1 kénh don 1¢.

S bit-rate cua dit liéu PCM audio dugce 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) dugc tinh
bang:

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

Dung lugng cua dit li¢u audio PCM dugc tinh theo cong thirc:

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 thyc hién nén va giai
nén. C6 rat nhiéu chuin nén/gidi nén tin hi¢u tuong tu sang tin hi¢u 6. 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, d6i khi cung cap thém
tinh ning hiy bo tiéng 6n. Viéc nén nay ciing gitp 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 duoc truyén trén mot phan két ndi va tinh bang kpbs

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

MOS: Phuong phap danh gia chu quan cta chat luong 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 cip bang thong
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




