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1
MO PAU

1. TINH CAP THIET CUA DE TAI

Hién nay lru lugng mang ting khdng ngng do & phat trén aia
caciing ding va cac thué baodm vi vay rat kho dr doan bru luong
trong mang chinh xac. Lam thnaodé do dac va giam séatuu luong
trong mang IP 14 vin d rit duoc quan tAm nghiénia. Viéc do dac
va giam satiugc luu luong gidpdam bao chit luong dch wi mang
IP voi cac yéu éu Vé dac tinh ru luong va clat luong dich wi khac
nhau. Bing théng cé quandmat thiét voi luu lugng, Bing théng con
dugc sr dung dé &m chi luu luong di liéu truyén. Cac lyp dong dch
vu giira nha cung 4p va khach hang tdng |a chit lugng dch wi
dua trén king théng. Céac giao it dinh tuyén, chbng tit nghen déu
duoc phat trén dya trén o so bang théng. Chinh vidy, bing théng
c6 vai tro quan tmg trong véc truyén din tin héu. Sr dung céac
phuong phéapdo bing théng trong mng IP 14 ndt cachdé do dac va
giam satiu lugng trong nang IPdam bao duoc chit luong dch w.

C6 rit nhiéu phrong phap nghiént va cong ¢ da duoc cac
nha khoa bc xay drng va cdng b. Tuy nhién phrong phap va cong
cu nao la thich bp voi tirng tnrong hyp au thé ciia mang gitipdo dac
chinh xéac va thin tién & vin dé rat duoc quan tam. Vi &, viéc tim
hiéu nghién ¢u V& cac K thuat do dac ding nhr danh gia Bng
thdng, thrc hiégn mé plong danh gia cac ptong phap varng ding
thuc t 14 mbt dé tai ¢ tinh tirc tién va én thiét.
2. MUC DICH NGHIEN CUU

Trén @ s tim hiéu v do bang théng trong mng IP va nghién
cau cac phrong phap céngwedo bang thdng trong mng IP, Idin van
tién hanh phan tich, so sanfgnh gia mt s phuong phapdo bing
théng trong mang IP. Tr d6, lva clon danh gid plrong phapdo bang
théng s dung ky thuat TOPP.
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3.POI TUONG VA PHAM VI NGHIEN CUU
- Téng quan @ kién trdc mang vién théng, nang may tinh
- Céc ly thugt phuc wu do bang théng (ly thugt luu luong ,hang
doi...)
- Cong @ mo phong.
4. PHUONG PHAP NGHIEN @'U
«  Thu thap, phan tich céac taidi va thong tin lién quadén dé
tai.
«  Két hop nghién 6u ly thuyét va mo plng cac phong phép,
cong @ do hang thdng trong ang IP.
5. Y NGHIA KHOA HOC VA THUC TIEN CUA DE TAI
Nghién @u Vé cac plrong phapdo bing théng trong ang IP ¢
thé gilip cho véc do dac bing théng mt cach chinh xac trérocsy
nam dugc cac plrong phapdo va cac congicdo biang théng.bong
thoi viéc do dac 1a @ v dé danh gia cht lugng aia mang vi bing
théng c6 quan bymat thiét véi luu luong, dch w mang va clat
luong dch w QoS.
6. CAU TRUC QUA LUAN VAN
Cdu trac luin win gom 4 chrong nhr sau:
Chuong 1. TONG QUAN VE BANG THONG VA PO BANG
THONG TRONG MANG IP
Trong chrong nay & trinh bay cac an dé co ban nHit vé mang IP,
bang thdng trong mng IP va phrong phépdo bing théng o ban gom
cac i dung: Céac khai 8m co ban trong mang IP, dinh ngha
bang thdng, phéan ko bang théng trong mang IP. Vai tro éado bing
théng dbi véi chat luong dch wi va trinh bay ¢ thé vé 2 phrong
phapdo: phrong phapdo bang théng tich gc va phrong phapdo
bang théng th dong.
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Chuong 2. SO SANHPANH GIA PHUONG PHAP UOC TINH
BANG THONG TRONG MANG IP

Trong chrong 2 trinh bay & cac plwong phap va céngucdo
bang théng khac nhau, phan tich cac mé hlahmang théng va cac
céng @ do tiéu béu dé thay duoc uu, nhroc diém cia né va ka
chon iing ding ching trong cacutbng hyp au thé. CAc vin dé duoc
trinh bay trong cong 2 gm: Céac md hinhrdc tinh king théng
trong mang IP: Md hinh khang cach géi dd PGM va mé hinfctdo
g6i do PRM. - Phong phéapdo dung lrong dau cubi dén dau cubi
bang phrong phap a&p géi/ chdi goi, Phrong phapdo bing théng
kha dung dau cui dén dau cui bang ky thuat SIoPS va kho séat
mot sb cong @ do dua trén cac k thuat nay
Chuong 3. PHUONG PHAP UGC TiINH BANG THONG TRONG
MANG IP 37 DUNG KY THUAT TOPP

Trong chrong nay & dung phrong phapdo bang thdng Bng ky
thuat TOPPdé do bing thdng ki dung vi n6 co th udc luong bing
théng kh dung & chai b 4n trong cac phong phap chéi goi.
Chuong nay § gisi thiéu nhiing Van dé caa phrong phapdo TOPP
gom céac gi thiét va cacdinh ngha sr dung trong TOPP, plong do
bang théng ki dung sr dung k§ thuat TOPP Wi 2 giai doan oo ban
l&: Giaidoan do va giaidoan phan tich. Giadoan phéan tich ®i sir
dung hbi quy tuyén tinh ting doan & woéc lwong king théng ki
dung dau cwi dén dau cubi
Chuong 4. MO PHONG PHUONG PHAP UGC TINH BANG
THONG TRONG MANG IP 97 DUNG PHAN MEM OPNET

Trong chrong nay & dung ptin mém OPNET mé pbng md
hinh mang va tinh toanamg théng ki dung.
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Chwong 1: TONG QUAN VE BANG THONG VA PO BANG
THONG TRONG M ANG IP

Gigi thiéu chwong
1.1 Céac khai niém o ban trong mang IP nhu: dinh tuyén, tré
dwong truyén, tré xir ly, tr& hangdei, chinh sach #p lich.
1.2. Céac khai ném co ban vé bing thong, phan lai bing théng
trong mang IP.
1.2.1Pinh nghia bing théng

% Bang théng 1t ly: 1a tbc do cuc dai ma mdt phan tir mang c6
thé truyén duogc

% Bang théng ki dung (A-Bw): Biang théng ki dung la dung

luong chra dugc ar dung aia tuyén trong ndt khoang thdi gian nit
dinh.
1.2.2 Théng drong

Théng rong la krgng dr liéu dugc truyén thanh céngit mot host
naydén mot host khac théng quadnmang
1.3 Vai trd ciia biang théng déi véi chat lweng dich va
1.4 Phéan lai cac phwong phapdo bing théng
1.4.1 Phrong phapdo thu dong

Phrong phapdo thu dong dra trén véc phan tich cac théng tin
thu nHin duoc tir ludng ung ding. Phrong phap th dong khéng &
dung céc gobi do bén ngodira vao nén tranbuogc tacdong aia hru
luong aanh tranh 1&n & qua do, dodd két qua do thuong chinh xac
1.4.2 Phrong phapdo chi dgng

Phrong phéapdo chi dong duoc thuc hién bing cachdua cac goi
tin kiém tra (con gi 1a géi do) vao mng va & dung théng tin phn
héi dé cé duoc cac Kt qua do. Phrong phap nay khongan phii truy
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cap vao lt ky mot bs dinh tuyén hay nét lién két caa dudng mang
nao.
1.5Po bing thdng hing phwong phéap chi déng
1.5.1 Nguyéndc do

K§ thuit do chi dong ding cac goi “do”(probing) bén ngad
thuc hién cac phéplo bing théng, cé ngia la nét ludng do (Ibng
c6 chra cac goi tuan theodhnguyén dc nhit dinh naod6 phu thuse
vao cac k thuit do duoc sr dung) duoc “nhét” vao mang byi mot
may tinh (host), @t host khac &thu cac goi do nagong thyi phan
tich cac thong tin rim duoc tr cac gbi do. 8 dung céc théng tin
mang tinh thng ké nay c6 thrat ra nt két luan \é trang thai va
mot S5 thuwde tinh da mang. Y tréng nayduoc minh ha & hinh 1.4.

ludbng do

Bén ntin

Hinh 1.4: Cac thanh pin oo ban aia mst phién do

1.5.2 Phén lai cac céng @ danh gia hing thdng chi dgng
1.6 Két luan chwong
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Chuong 2. SO SANHPANH GIA PH UONG PHAP UOC TINH
BANG THONG TRONG M ANG IP

Giéi thiéu chwong

2.1 Ca4c m6 hinhwéc tinh biang théng

2.1.1 Pherong phap mé hinh khdng céach goi do PGM

Khoang céct Router Khoang cach co & ra
bandau tré hangdoi [
Hang doi,
]
............... s
L1

Hinh 2.1:D0 khaing cach goéi doidung mé hinh PGM

tai diém hit dau vadiém cwi trén duong ming

Trong md hinh nayirsdung thong tin ¢ khaang thyi gian dén cia
hai g6i do lién ép tai dau thu. Mot cip géiduoc gii di voi khoang
céach thvi gian 1aA;, vadén dau thu \6i khoang cach thi gian laAqy.

Gia thiét mot link don c6 king thdng 6 chai va cé s xuit hién
luu lugng @anh tranh trong thi gian Ain. Ay duoc tinh la thi gian
dé phat géi do th hai va CTdén trong thyi gian A;,. Do d6, thoi gian

. . o A A s
dé phéat CT 1a fourAin) Va e do cia CT [a—22—" xC vsi C la
in

dung rong aia link & chai. Bing théng ki dung dugc tinh nhr

sau: A:(l—MJxC.

in
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2.1.2 Phrong phap mé hinhdc d@é g6i do PRM

M6 hinh dra vao khai dm xung dot tu gay ra (self-induced
congestion). N6i it cach @ hiéu 1a réu phia phat g di cac géi do i
téc do thap hon A-Bw doc theo nat path thi éc do dén aia géi do 4i
dau thu $ “bang” vai toc do cua chingdi phia phat. Ngoc lai, néu cac
g6i doduoc phétdi véi téc do cao lon A-Bw thi cac goi doashi tré dan
dén toc do cac goi dodi dau thu $ nho hon toc do cua chingdi phia
phét. Nhr vay c6 tté do A-Bw hing cach do tindiém “xoay” ma #i d6
téc do cua phia phat va thuibdau bing nhau.

R=<A R=A R=A

Tre mot
J

S S NN

Tbc d6 dé (R)

Hinh 2.3: K&t qud tor mé hith FRM

2.2Po dung hrong dau cudi — dau cudi bing k§ thuat ciap goi /
chudi goi (packet pair/ packet train)
2.2.1 G 5 ly thuyét
2.2.1.1 K thugt cap goi

Khi mot géi tin truyén qua nat link, né € chiu mot tré ndi tiép
do céac ghi han vat ly caa link va cac rang e phan arng dia thiét
bi. Trong ndt tuyén luu trir-va-chuyén tiép c6 dungkong C; thi tré
ndi tiép ciia Mot gai tin kich thrse L 1a y =L /C, . Mot cap gdi cling
kich thréc L duoc giri dau cui dén dau cuwdi,cé ngha la khang
cach thyi gian gira hai goida nho.
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Dé gay ra vic xép hang 4i mot tuyen cé king thong 6 chai thi
cac goi nay & dén dich wi khoang kch thyi gian gita hai goi
(t —t°) bing wi khoang thyi gian khi ching i khoi tuyén bing

A . ., L

thong & chai (a) :

Khoang léch nay & khéngddi voi didu kién néu cac tugn ké
tiép sau tugn o chai c6 klang théng khéng nhhon bing théng 6
chai. Chung tatsdung lai hinh 2.5 gbi thiéu md hinh gp goi trong
chuong 2. Pln rong biéu dién tuyén co king théng cao. Pim hep
biéu dién cho tugn c6 king théng 6 chai.

Phrong trinh béu dién cho mé hinhip goidugc viét nhr sau:

L L
tt -t =max(—, £ - 1©°) hayA_ =max —,A
n n X(C g g)) ay n {C OJ

Vi tt, t° Ia thoi gian dén dich aia g6i do thi nhét va goi do ti hai;
tl, tJ la thoi gian phat géi do th nhat va goi thi hai, G la dung
lwona aia tuvén 6 chai.

Hudng di liéu

———— Cécgoi 1 |

-

Ngud
n
bich

_
T T T

t; —to < L/., - tt -t

n n

Hinh 2.4: M6 hinh &p goi (Packet-Pair Model)



2.2.1.2. K thudt chui goi

K¥ thuat chwi géi cé dugc baing cach my rong ky thuat cap
g6i. Thay vi @i hai goi do nlr trong k thuat cap géi thi phia ngén
(phét) co th gui N g6i do back-to-back kich tidc L dén dich (thu),
cac goi nayduoc goi la mot chubi goi c6 chéu dai N. Khang kch
cia mdt chibi goi tai mot tuyén 1a Hng thyi gian gira bit cui cling
cia goidau tién va goi céi cing A(N) . Phia thu&do A(N) sau
d6 < tinh toan nt gia ti wéc lugng king théng:

_(N-DL

b(N) = AN (2.4)

Y ngtia aia phrong trinh (2.4) 1a: éu khéng c6 du luong anh
tranh CT, kng théngudc lugng king Wi dung krong C dau cubi-
dén-dau cubi cua mdt duong mang nhr trong trong hop goi doi.
Tuy nhién do tadéng aia CT nén b(N) i#p hon dung leong C ot
gia trj nhat dinh.
2.2.2. Mpt s vin dé tacdgng dén mo hinh eip goi

«» Hong hangloi

« Luu lugng anh tranh CT

s Mt g6i do

< Ngheén xuat hién & phia giao ép toc do thap aia b dinh

tuyén.

2.2.3 Khio sat nt so cong ar do dera trén kg thudt cip goéi/chubi
goi
2.2.3.1. Bprobe

Bprobe @i di cac ¢p g6i ICMP ECHO  ngwn dén dich vado
thoi gian dén aia cac géi tin pin hdi. Qua trinh nayduoc lip lai
nhiéu lan (nhéu pha) i kich thudc cac géi do thaydi. Viéc ting
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kich thréc goi doduoc tinh toan ¥i hé sd luan phién 1a 150% va
250% ntim dam bao khéng cé kich tivc hai goi i s6 nguyén in
nhau.
2.2.3.2 Nettimer

Nettimer s dung thuit toAnuéc lugng mit d6 Kernel hay con
goi 1a bd loc Kerneldé loai bo cac miu két qua do khong chinh xac.
Phrong phap nay rdm gan cho cac fu két qua do chinh xac ¥i
muc d6 uu tién cao, cac u kém chinh xacdi mac do uu tién thp.

Ham kernellugc dinh nghia wi thudc tinh: I K(t)dt=1

Nhu vay mat do tai mot mau do x nhin duoc tai dau thu:

d(X) :%Zn“ K(X—Xj

Vi ¢ la kg sd 46 rong kernel, n [a&luong cacdiém bén trong
c.x aia X, % la diém tha i. Hé sd ¢ cang én thi cac ru két qua do
cang chinh xac ning viéc tinh toan 4t phic tap. Hé sb ¢ dugc lay
bang 0.10.
1+x x<0

Ham Kernelduoc ar dung la:y =
1-x x>0

2.2.3.3 Pathrate

Coéng @ nay sr dung nhéu cip goideé tim ra phan & bing théng
da mode da Kt qua do. Bang céach thaytdi c& géi do, né lam gim
bot cuong d6 cia cdc mode hinh thanh do CT. Pathratedtéb cac
mode @c bo trong phan b bing théng &p goi, saudé chon mode
cuc by tvongtng Wi bang théng éa path.
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2.3Po bing thdng kha dung bing ky thuat SLOPS
2.3.1 G 5 ly thuyeét

Gia thiét rang phatdi mot chubi chu ky chra K goi dodén bén
thu, ¢ d6 cua chdi do la R. K dugc goi la chiéu dai dia chii.
Kich thedc goi la L byte, dal6é cac goéi datugc gii di voi chu ky 1a
T, v6i T = L/R, don v thoi gian. T& mot chidu OWD D* cua géi do
thir k tir dau phéatdén dau thuduogc biéu dién nhr sau:

D¥ = Zl“(é %):Z(%mi"j (2.11)

Voi g la kich throc hangdoi ciia g6i do k laaién link i va d
la tré xép hang éa goi do K 4i link i. Su sai bét caa OWD @a hai
g6i do lién tép k va k+1duoc viét:

AD* =D*'-D"= Z(Aq'j ZAd" (2.12)

i=1 |

Véi AgF = gt - ¢ vaAdf =Ag¢/G .

Trong [6] ching minhdugc rang: réu R, > A thi K g6i do @a
chui chu ky dén dau thu Wi cac OWD ting 1én va Au R, < A thi
cac OWD @a cac goi do dng nhau. C6 thphat béu tinh chit nay
lai nhu sau:

Néu R, > A thi AD*>0 véi k=1,...,K-1. Naegc lai néu
R, < Athi AD* =0 wi k=1,...,K-1



Tré OWD twong ddi

Tré OWD trong déi (msec)

12

: Téc dd chubi do R> kin
I thong kb dung A =
s d i
N ___.-—-""
) :_ '_‘_._——-—-"u- )
“ "~".: -‘
i 1 i
I -—-"-'

S6 luong géi de
Hinh 2.14a: CAc #n thien OWD khi R>A

[

=

[

=]

3 R<A _

i ™ ]
' Pl \ .

- i ‘.‘.‘?‘l‘.‘\‘. ....|'|-|.'.rh\.._|:..|.. 'F:‘.‘?"."

4] LH] 24 L1N ] 44 50 [ H) fa = ] (Kb}

LA

-

¥}

Tré OWD twong ddi (msec)

S6 lwong goi de

[ T T T T T T T T T
= R=A P
s r
- ~ 4
- -
- I\-ﬁ.
- |
- |
__ — .
I -
3 - d 1
e P T

Lk 20k 30 40 S0 [a1H] Tk 80 K Lk

sé lwong géi di
Hinh 2.14c: Cac l#n thien OWD khi R=A
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2.3.2 Khio sét céng g do Pathload
2.3.2.1Chn Tval:
Chu Kk T va kich thrdc goi do L 1a hai thamésquan tong trong
Pathload. i R 1a tbc d6 cia chéi do:

R=L/T (2.14)
Vvai R cho tude, Pathload afn cac gia irL,T dé thoa (2.14)
2.3.2.2 Chn chiu dai aia chwi K

Néu K quéa bn, chidi do co ti¢ tran ngp hangdoi cia tuyén
chit khi R>A, gay nén vic mat g6i do va goi CT. Hin tugng mét
g6i nhr vay c6 thé dan dén két qua danh gia A-Bw khéng chinh xac.
Mat khac réu K qua nlb, chibi do khéng cung 4p di cac mu cho
phia thudé danh gia cac & OWD c6 xu lwéng ting hay khong.

Hon nira khaing thoi gian aia mbt chwi V dugc dinh nghia nhr
sau:

V=KT (2.15)

V lién quandén gia ti trung binh éa thangdo thoi giant. K
cang dai dn dén V cang ing, ding din dén viéc xacdinh R>A hay
khéng trong thang th giando rong ton.
2.3.2.3 Mt nhém chdi
2.3.2.4 Phat ldn xu hedng ting
2.3.2.5 So sanh @i R va A sau gt nhom chdi do
2.3.2.6Piéu chinh c dé R
2.4 Két luan chwong
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Chwong 3: PHUONG PHAP UOC TiNH BANG THONG
TRONG MANG IP SU DUNG KY THUAT TOPP
Gigi thiéu chwong
3.1 Gioi thiéu ky thuat TOPP (Trains of packet pair)

Ky thuat TOPP dra trén mé hinhdc do goi do PRM, TOPPg
nhiéu cip goi Wi tdc do tang din tir ngwn dén dich. G sir cap goi
duoc gui tir ngwn cé khang cach bardau la As. Goi do cé kich
thudc L byte va nr vay téc do dé xuat 1a R=L/As. Néu Ry 16n hon
bang thong k& dung dau cwi dén dau cubi A, géi do thr hai € xép
hang sau géi do thnhit va B¢ d6 do duoc tai bén thu 8 1a R<R,.
Mit khac, gu R<A, TOPP gi sir cip goi € dén bén thu i cing
téc do da gri.

3.1.1 Gii thiét hangdei cong hing trong aip goi
3.1.2 C-probe va cac plong phap chidi géi khac
3.2 CAc g thiét va dinh nghia

3.2.1 CaaZinh nghia king théng

3.2.2 M6 hinh nang

lxl l'IE lxﬂ
LY La |V 1

Bén wi I, -

phy — —— . ~ J|r“\
Q * -- - —@——©
= —- . — I. — —=| — AJ
E=o0 B | 2 P P Bén nlan
Y 2 n-1 Y n

Hinh 3.1: B¢ dé cua cac lwng khac nhau khi trién qua nang
Gia sir rang cac tugn chia € ty 1¢, voi gia thiét do cho not duong
nhiéu hop nlr trong hinh 3.1, ta Mm dugc bing théng chiasty 1é
P, tai dau thu dia hop i khi &i dé xuat caa b gari 14 o, p=0 va bu
lvong anh tranh da hop i la x
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pi—l néu p_l<3
P=q Pa (3.1)
X +py néu p.>s
Trongdo s=Ii-x;

3.3 Tacdéng cia téc dd va lap ké hoach wu tién
3.4 Hi¢u lyc caa nguyén ic danh rét goi
3.5 Van dé nat ¢b chai an
3.6. Phrong phapdo biang théng ar dung TOPP
3.6.1 Giaidogn do
Mot trong ntirng muc tiéu dia giaidoan do TOPP laé 1am quen
véi duong mang king cach tranhig ép mng khéng én thiét.

t° ATF t° ATF t°

Hinh 3.3: Cac phlin cia chwi TOPP

Pé dat duoc cac mc tiéu nayru lugng doduoc tao ra theo cach
sau. Bit diu tir mot b toc @ a™", n @ip géi riéng tin éa cac goi do
c6 kich thréc bing nhauduoc gii téi may dich. Sau khi cac goi @
duoc gii, véi téc do o duoc tang 1én lrong Ao va ndt tap khac da
cac goi do mdugc gii di. Saudoé o duoc tang lén ndt lan niva (ki
clng krong Ao) va ndt tap khac da cac goi do miuoc gii di. Didu
nay tép tuc chodén khi dat duoc toc do cung dp d"™* danh diu két
thac giaidoan do.

3.6.2 Giaidoan phan tich
Giai doan phan tich da trén nguyén lyi@a hiéu itng khaing cach nut
¢ chai. biéu do 13, khi hai goi @ liéu cach nhau khimg thoi gian
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AS duoc truyén qua ndt tuyén voi mot thoi gian phic vu Qb>AS,
saudo 1a cac goi tinté lién két ho s5 tach i AR=Qb. Sr dung kich
thuéc aaa cac goi b, thi gian tachAR, king théng tii nghiém trén
tuyén ¢ thé dugc ude tinh la:
b (3.4)
m=_—
AR
Déi véi mdi tdc do 0 duoc cung ép, £ ¢6 k nhan thi gian trong
ng. Bé giam dén mot gia ti cho ndi toc do dé xuét, cac gia trtrung
binh dia mjt tap cac nhan i gian duoc tinh toan. Datd, € cé nbt
ARi gia ti cho mdi téc do dé xuét, d. Bing cach &p ehg phrong
trinh (3.4) cho cac giaitARi va sr dung b la kich tirxdc aia cac goi
do, king thénguéc lwong m, cho mirc toc do dé xuat n ty 18 duoc
cung @p dugc tinh toan.
Theo céc di dinh V¥ mang trong mic 3.2, plvong trinh (3.1) cho ta
mdi quan i giira bing thénguasc tinh M va king théng cungép d
cho mdi i = 1,..., n. PHn con hi cua phan tichiuoc dya trén quan
sét tr cac ciée thao luan trong plan: CAc goi do caduoc gii & mot
mic the do dugc cung ép d chi 6 thé 1am cho hop i bang thong
du thira s<6 bj tic ngten. Boi vi chubi cac Hc do dugc cung dp
[0%,...., d'] dang gia ing, Mot vai hop nghin co tké dugc phat hén
biang cach nghiéniai cac chdi [m?,...,m".
3.6.3 Phrong phap phéan tich
Trong phan tich, ching ta @w tim king théng tugn va king
thdng dr thira aia tuyén ngten. Pac biét, ching ta mén uéc luong
cho tuyn o chai dr thira i vi bang théng @ thira aia tuyén 14
bang théng ki dung. Bing turc giac, nking gi mén lam Ia nir sau.
Déi véi mdi 0< i < n, ching ta mén tim cac théngdstrong phrong
trinh (3.1) ing céach tirc hién hbi quy cac &p <p..,p> vai lién quan
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dén phrong trinh (3.1). Tuy nhién, mong i & tranh Bi quy phi
tuyén tinh,d6 1a yau au réu gia ti p., va p duoc ar dung trc tiép.
Bang cach ap ehg cac chugn doi da bét pi-1/pi vao plrong trinh
(3.1), Kt qua phuong trinh t6 thanh tugn tinh trong oDiéu nay
dugc thé hien dudi day di vai truong hop tuyén duy nhit:

o _ l-x), 1 _(. s), 1
(o3 @5)

Théng throng, bt duong do clira khdng phi [a mot tuyén, ma not
vai tuyén trongdd mot s bi nghen. Hon nira, cipy= o va p=m
dugc biét dén trong khi gia tr trung gian pchua biét. Do dé, réu
chuyén dbi md ta ¢ trénduogc ap ding cho cac &p <o,m>, chdng ta

s8 nhan dugc mot tuyén tinh rdi ting higu qua.

o

By B

1
I

1 I
| |
| I
| I
| I
| I
| I

T1 15 13

-
a

Hinh 3. 5:D¢ thi ciia off 1a ham géa 0. 4doan chi ra 3 tuyén
bi nghen (xungdat)
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M6 hinh chugn dbi 1a két qua mot mé hinh tugn tinh phan
doan rang bic, co tié duoc viét nhr sau:

B+ B 0+e  néuost
1820+ﬁ‘210+£2 néu T]_S.OSTZ (36)

o
m : .
Beot B0+ néucstl

Vi cac rang béc caadiém tham gia 1a:
Bio + BT = ﬁ(i+1)0 +ﬁ(i+1)1ri ikl

Trong d6 K 1a $ cac tugn co xungdot va g 1a cac &i. Mdi doan
tuyén tinh nhr thé tuong ang Wi rang bwc hiéu qua khi dat dén
bang thdng d thira aia tuyén xungdot tiép theo. Hn niafio = 1 va
B11 = 0 i vi m = o khi o < gtirc ladén ¢ chai dr thira.

3.6.4 Hji quy tuyén tinh ting dogn

3.6.5. XaaZinh tuyén c6 xungdot

3.6.6. Thuit toan, tneong hep ma khong cé théng timdy di
3.6.6.1 Théng tin chidt cia thuit toan

3.6.6.2 Bi uu hoa

3.7 Két luan chwong

Chwong 4: MO PHONG PHUONG PHAP UOC TiNH B ANG

THONG TRONG M ANG IP SU DUNG PHAN MEM OPNET

Gigi thiéu chuwong

4.1 Giéi thiéu phan mém mé phéng Opnet modeler

4.2 M6 phéng phwong phap do bing théng kha dung

4.2.1 Turong hop khong c6 tugn cs chai va chi c6 mjt lwu luong
canh tranh trén dwong mang

4.2.1.1 M6 hinh ang
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ross trafficisender

robe mafic sende

Hinh 4.2 Md hinh @ng IP st dung dé mé plong

4.2.1.2 Kt qui md pling
* Phan tich va tinh toandmg théng kb dung

- Theo Kt qua mé phong ta thy luu lugng gri cia cacing
dung déu king Wi luu luong nhin cia ing ding. Tic 1a khdng iy
ra nglen trén ft cir link nao. B vi tdng lru luong gri trén duong
mang nhd hon biang théng vt ly cua duong mang, quan satét qua
trén cacdo thi ta tinhduoc bing théng & dung lon nhit cua duong

1400000

1200000 |

1000000 \

800000

I o
LIL\‘LIUULIL\‘IJUIJLIL\,LIULILH

400000

Bing théng kha dung

200000

0+

1 7013 19 25 31 37 43 49 55 61 67 Y3 ¥ 85 91 97
time(second)

| — time (sec) — A-BW (hyte/secaond) |
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mang la 6.384Mbit/s. Ta thduoc king théng ki dung aia duong
mang nhr sau:

4.2.2 Twong hop khdng cé tuygn cé chai va c6 nhéu leu lweng
canh tranh trén dwong mang

4.2.2.1 M6 hinh ang

Router

VoIP West

probe baffic sender

Hinh 4.3:M6 hinh nang IP c6 nhéu liu lirong aznh tranh

4.2.2.2 Kt qui md pling

Dva vao tru lugng gri, nhan trénduong mang va lru lugng vat
ly cia duong mang ta thudugc hing théng ki dung dau cudi dén
dau cwi caaduong mang nhr sau:

1400000
1200000
1000000
800000
£00000
400000
200000
0

Bang thong kha dung

—

\
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Vi ¥ y
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time (second)

—time [sec) — A-BW (bytelsecand)
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4.2.3. Tuong hep c6 mpt tuyén nghén
4.2.3.1 M6 hinh ang

Hinh 44 M6 hinh rang IP c6 tuyén o cha
4.2.3.2 Kt qui md pling
Do hing théng yéu au cia dudng mang lon hon bing théng wt
ly cua duong mang nén xy ra ngten. Vi vay bing théng k& dung
duong mang la: 0 Mbps
Tado dugc luu lugng géi B ddnh Bt nhu sau:

’l A AN

)
\\y/

4.4 Két luan chwong
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KET LUAN VA HUONG PHAT TRI EN CUA PE TAl

Nhin chung cac phé&po bing théng tlrong khéngdn dinh va cho
két qua khac nhau & cac thét lap mang thr nghiém khac nhauUu
diém ona viéc xay drng cac mé hinh thnghiém 1a kha nang kiém
tra kit qua. Dung krong, pHin aing sr dung, cac goi tréndudong
mang va lru luong anh tranh a4t ca cac théng & duoc biét dén
trong trong hyp nay. Ngoai ra nod co érkiém tra ting hopdon va
nhan dugc théng tin tac tiép tir cac thét bi dinh tuyén va chugn
mach. Tuy nhién, cadudong mang trén Internet coat nhiéu hop,
link, va sr dung ptin aing khac nhau, cac giaoiih khac nhau.
Ngoai ra tru lugng aanh tranh co téthaydéi trén not tuyén. Vi vay,
diéu quan tong la thr nghiém cac céng ¢ trén Interneté xem tinh
6n dinh nhr thé naodangé bén ngoai éa mbt mang bao bc. Mot
van dé l6n trén Internet ladu trac dia mdt duong mang 1a khong ré.
Chung ta khéng c6 théng tird\phin aing, cac giao thc va bu
lugng @nh tranh tlrc. Hon nira chang ta khéng cé qély truy ép
dén cac b dinh tuyén va chugn mach. Nhing van dé nay lam cho
khong ti¢ kiém tra cac kt qua do. Chang téi chcd thé sir dung cac
cong @ va gh thiét ring trung binh a cac Kt qua s3 cho gia tr két
qua dang.

Trong luin van nay,da trinh bay cac ptong phapdo king théng
gém dung trong end-to-end vadng thong ki dung dugc khao séat
trén @ s toan e, phén tich nguyén ly tlc hién va cac phong
phapdo phb bién. Bong thyi, luan van s dung ptin mém OPNET
dé xay drng mé hinh rang va thrc hién uéc luong hing théng nang
V6i cac du hinh mang va lru luong mang khac nhau.

Pdng thyi, trén @ so Iy thuyét da tim héu, heéng phat tén caa
dé tai dugc dé xuit nhr sau :
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- Mé rong mé hinh tinh to&andv nhiéu nat maing dapng Wi nhu
cau dadang trong thrc .

- T6i uu hoé céac théngdstrong cac congcdo sin codé két qua
do chinh xac bnung Wi mot ing ding as thé.

- Tinh todn va mé ping do hing théng trong ang khoéng day.
Cac mang khong dayluoc quan tamté kiém tra ki vi chang cé xu
hudng t 1é ton hao cao véo tré thayddi 16n.
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