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M6 hinh phan tich xacsuét tac nghén tai nat 16i
OBS dira trén ly thuyeét tran

A Model of Analysing the Blocking Probability at OBS Core Nodes basing on
Overflow Theory

Ping Thanh Chwong, Via Duy Lgi, V6 Viét Minh Nh 4t

Abstract. Optical Burst Switching networks aredé xuat mada $ cac tac gi da gi thiét rang qua trinh
considered as an important candidate for the futuréén ¢ cdng ra la Poisson va mé hinh phan talc sr
transport networks. As the size of network increasdung la chéi Markov. Nhr md # trong [2], ndt mo
conventional methods used in teletraffic theory thinh Markov 2 chiu dugc sr dung dé phan tich
model these networks become computationalljeong hyp mot nit I8i OBS Wi 2 cong ra va co xét
difficult to handle as the state space growdén sr léch hrong. Bsi vi cAc tac gi trong [2] xem
exponentially. In this paper, we have applied doerf xét sr phan b ludng dr liéu huéng dén mbi cong ra la
theory analysis to model these networks. We prapos#c lap nhau nén qua trinhia cac chimai mdi cong
a method on how to calculate the blocking probapili ra 1a Poisson. Tuy nhién tronguthté, sy léch hrong
at core node OBS using equivalent random theory. chi xay ra khi @éng ra dr kién bandiu bin va Ibng

Keywords— OBS, Blocking probability, Equivalenfil liéu léch hréng den cong ra thay th (cong ra thir
Random Theory, Interrupted Poisson Process. 2) khdng con la qua trinh Poison. dng cac chum
[éch hrong dén oong ra thay th luc naydugc xem la
ludng tran overflow traffig va dodé ly thuyét tran
(overflow theory 3 duoc ar dung dé phan tich s tic
nghen tai mét nut 16i OBS trong bai bao nay.

l. GIOI THI EU

Chuyén mach chum quang OBSOftical Burst
Switching trén mang WDM (Wavelenght Division ] . .
Multiplexing) d& dugc xem nhr 1a mdt cdng nght diy Noi dung tép theo bao gm: phan II gi6i thi¢u md
trién vong déi véi mang Internet th hé moi, bsi vi ng  hinh phan tich xac sutic ngten dya trén ly thugt
c6 nhiu loi thé hdp din nhr tdc do nhanh va Kiu st tran, trongdé qué trinhdén tng Wi luu leong tran la
khai thac Bing théng cao én nhiu so \si nhiing mo  dué trinhdén moi (renewa) theo phan pbi Gamma
hinh chugn mach kénh quang khac [1]. Tuy nhién’Va’Xét trong trong hyp dac biét 1a qua trinh Poisson
nhu cac K thuat chuyn mach goi khac, & ngten ngat IPP (Interrupted Poisson ProcessPhrong phap
ciing € xuét hién tai mot ndt chugn mach chum ly thuyét ngiu nhién tong duong ERT Equivalent
quang (vi @, ndt I5i OBS) éu hai chumdén tx hai Random Theolyst duoc &p ding dé phan tich xéac
cdng vao khac nhau mn di ra ciing njt cdng ra, trén Stét tfiC nglen. CéFdé thi thé hign thay‘déi cua xac
cling kénh béc séng vadi cing thoi diém. suat tac ngken chuyén bién theo nit do luong, € dugc

) ) trinh bays phan 1. Cudi cuing 1a pln két luan.
C6 nhiu phrong phap ¥ ly tranh clap khac nhau

d4 duoc dé xudt, nhr chuyén déi busc song, & dung  !I- MO HINH PHAN TICH

duong t quang,dinh tuyén léch hrong hay Kt hop Xét mt mé hinh trugn théng trén ring OBS nix
cia cac plrong phap nay. NBu mé hinh phan tich dugc mé & & Hinh 1.

tic nghen ddi véi cac phrong phéap naying da duoc
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Hinh 1. Mang OBS i vi du tic ngtén xay ra i nat D

Gia thiét raing lru hrgng truyén (offered traffig
xuit phat tr nGt A, B va C, qua D, E vdn F. Khi fic
nghén xay ra &i nat D (ching han do it ca cac hréc
séngé cong ra dr kién dén F, @ng 1,déu kan), phin
luu lwong ki nghen dodé < thayddi 16 trinh ra éng
ra thay ti, cdng 2, Ech hréng qua E i dén F. Ludng

léch hréng naydugc xem xét la ldng tran va khong

condac tinh Poissonim (hon-Poissoh Do d6, chung
ta khdng th sir dung md hinh nh trong [2] dé tinh
toan & tic nghen cia lwu hrong tran. Bai Vit nay dé
xuit ap ding ly thuyét tran, @ thé 1a phrong phéap
ERT, dé danh gia htu ning théng qua ¥c tinh toan
Xac sit tac ngren [3]-[6].

1. CAc gii thuyét

- Maét nat 16 OBS c6 nhiu cdng vao va ra; it soi
quang WDM trong trng Wi mdi cong mangw budc
séng. Kén trac nat 16i co6 dng SPL ghare-per-link
dbi v6i phan B cac 1 chuyén déi buéc song, tc la
cac B chuyén dbi budc séngduoc phan b tai mdi
cong ra va chduoc st dung ki cac kru lrong hréng
dén odng radd. Kha nang chuyn déi buéc séngduoc
gia thiét 1a hoan toandompletg [2].

- Khéng co6 duong té quang FDL Fiber Delay
Link) tai nut 16i.

- Cong ra 1 (trongrng Wi lién két D-F trén hinh 1)
la doc lap v6i cong ra 2 (kong tng Wi lién két D-E)
va ch cdng 2 phu thuoc lueu lugng tran i cdng 1. Ga
sir luu hegng dén tai lién két E-F khéng btic ngren.

- CAc chumién trén éng ra 1 c6 phan @i Poisson
Véi toc do trung binhy va thyi gian phic i theo phan
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bd mii véi gid tri trung binhl/u (u 1a chéu dai trung
binh aia cac chum)khi do6 ti luu luwong lap = y/u.

- Luu lwong kch hréng (tran) tr cdng 1dén adng 2
la khéng Poisson,dr cuong do trung binhe va xac
suit léch hréngp.

- Néu tat ca kénh lrge séng trén éng ra 2déu ban,
chum Ech hréngdén < bi loai bo.

- M6 hinh ¢ ti duoc mo rong ddi voi nat 16i OBS
c6 nhéu hon 2 dng ra, nleng cH xem xét cacuu
lwong kch hréng tir nhidu adng ra khac tradén (mot)
cong ra, in goi 1a cdng ra 2.

Luoc d6 trang thai trongng Wi mé hinh I théng
nat 16i OBS i 2 cong ra md 4 nhu trén cé dng
trong tr nhu ¢ Hinh 4 trong [2]. Tuy nhiénubc do
trang thaio day € khdng c6é cac phép chéry trang
thai tr (i,j) sang(k,j+ 1) voi 0 < i,k <w—1[3],
cu thé, trong ma tin tc d6 chuyén trang thai @a hroc
dd xem xét chxuét hién cac rdc chuyén trang thai fr
(w,j)sang(w,j+ 1D voi0<j<w-—-1.

Ngoai ra, ru hrong tran & cong 1dén odng 2 (khi
i = w) véi cuong dd luu luong lao dugce tinh nhr sau
[3,p118]:

o=p-E@/p) (1)
¢ day E (w, p) la cong tikc Erlang-B.

Viéc tinh xac sft tic ngten theo plrong phap
chwi Markov € phic tap va khoé kin hon khi gia ti
w tang cao (32, 64, ...),img nhr khi mo rong wi
nhiéu hon 2 @ng ra do khéng gianang thai khid6 s
rat 1on [3]. Mot phuong phap khac cé énhduoc ar
dung trong lop nay l1a & dung phrong phap Ap xi
ERT dugc trinh bay ngay saday.

2. Phwong phéap ¥ip xi ERT

Trong phrong phap fp xi ERT, ku lrong tran
khéng phan & theo ham m va duoc dic trung boi
cac gia tr pheong sai yariance, ky higu lav, va gia
tri trung binh (ear), ky hiéu la m, dugc xac dinh
theo cbng thc nhr sau [4, p.131]:

m=p-E(w,p) (2

- 15 -



Ca4c cong trinh nghiénu, phat trén vaing cung CNTT-TT

_ _ p
v—m(l m+w+1+m—p) (3)

Déi voi ludng tran & cdng 1 sang éng 2, gia tr
v/m dugc Qi la peakednessa dugc ky hiu la z.
Khac Wi truong hop luu leong 1a Poissonz(= 1), véi
luu heong tran thiz > 1 vi luu legng tran theong 1a
bursty. Viéc tinh toan xA&c g tic ngtén trong trong
hop nay c6 th dugc giai bing cach & dung ly thuyét
tran [4] cho phépisdung cong titc Erlang-Bdi véi
cac lwng hru lwong khdng Poissonéa chingdugc
chuin hoadén gia ti Peakedness nhu trén.

Véi md hinh nat 16i OBSiang xem xét, &1théng
co the dugc xem la k& théng ©Hn that Erlang c6 dng
M/M/c/c [4] véi quéa trinhdén 1a khéng Poissony
day ¢ = 2w, trongdd ch cé leu lwong qua 6ng 1 c6
dang M /M /w/w. Luu lugng tic ngren ¢ 2 ke thong 1a
bang nhau [4]:

~ p=prEQwp) v (4)

Xac suit ngren aia leu legng tran & cong 1 sang
cdng 2 c6 th tinhdon gian la:

prE(w+wp) ECwp)
PBy, = =

pE(w, p) E(w,p)

Tuy nhién, khé kin lon hon ddi voi bai toan nay
la tinh x&c sét ngken hé thdng, Wi luu lwong dén 1a
khéng Poissordugc xacdinh ki cac gia tr pheong
sai chung? va trung binh chungi [3]. Luc nay, tru
lwong dén he théng co tié dugc tran fr nhiéu ngwn
khac nhau (tc la bai toan m rong wi nhiéu hon 2
cong ra va c6 nku leu leong léch hrong tr cac éng
ra khac ngoaidng 1di dén odng 2). Dodé, khac i
bai toand trén, ching ta khéng diduoc cacdic tinh
cia cac léng ru hrong bandau (chi biét trugc gia
trim = YN 'm; vad = YN v, v6i m; vav; tuong
ung la cac gia trtrung binhva phrong saicua fru
lwong tran & cong i va N la & cong ra @a nat 16i
OBS). Bai toan nay khdng cailgiai chinh xac nting
c6 thé giai duoc qua cac piong phap fp xi, nhr

(5)
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Déi véi phuong phap ERT,uu luong (@, ) duoc
xem la tru lrong tran &t nhém ‘40" (virtual) va la tru
lwong Poisson 40” dén adng 2, i tong i luu hrong
“40” va tong $ kénh %0” 1an luot & p* va w*. Khi
d6, leu lwong tran @a ke théng “40” nay chinh ladu
lwong dén caa ke thdng thrc cow kénh lrge séng va
hé théng thay th trong dwong Wi luu rgng Poisson
dén trén @* + w) kénh va éng i luu luong dén 1a
p*. Luu luong tran @a ¢ théng nay tim bBng cach &
dung cac hamia Kosten [3] ntr sau:

e b B ) (6)

* 7

D=m-" (1 —-m+ : ) ) "
w*+1+m—p*

m", DTJ\ @ (@ /7\(/\7W

P

Hinh 2. M6 hinh ru lugng tran & dung phrong phap

O @
v

ERT
Tu (7), ta co:
M+ /M
N L AL 8
C P mrom—1 ®

Tir (6) va (8),dé tinhp*, sir dung phrong phéap 4p
cia Newton-Raphson [4k giai:
f(p) =m— p*E(cg*,p*) =0 9)
Phrong trinh (9) cé th giai duoc bang cach ap
dung phrong phap #p xi caa Rapp [4], cho & qua
nhu sau:

2

pr=o+3z(5-1)

Khi d6, x&c sét tic ngten tai cong ra 2 (i truong

hop nut 16i OBS c6 nkdu hon 2 dng ra)duoc tinh
nhue sau [3]:

(10)

E(w"+w,p*)
E(w*, p*)
Mot pheong phap wong duong khacda duoc dé

xuit boi Fredericks va Haywardjuoc xem ladon

PBgrr.w = (11)

phuong phap ERT wa Wilkinson-Bretschneider hay gian hon phrong phap ERT trén.Déi véi cap gia ti

phuong phap #p xi Hayward [3][4][6].

(i, D) biét trudc aia luwdng ru lrong khéng Poisson,
phuong phap Hayward—Fredericks apngd tnrc tiép
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cong thic Erlang-B nlang Wi tham $ thay doi nhu
sau:

PB =E (w m)
ERT_F - ZA ) ZA

& day Z la gia ti peakedness &= v/m.

(12)

3. M©b hinh GI/M/w/w
Khi luu leong tran & cdng ra 1 (hac tir nhiéu odng
ra khac)dén odng ra 2 1a quéa trinkén mgi, voi thoi
gian gita cac 4n dén lién tiép (interarrival time) cia
cac chumduoc xem tuan theo phansbGamma. M6
hinh phan tichai cong ra ltc nay céahg GI/M/w/
w, duoc dic treng boi 2 tham $ moment, gia irmean
m=mqva gia ti peakednessz =1-—m+
M(2)/M(1), trong do Mg,k € N:={12,..} la cac
moment giai tira (factorial) cia ru lrong cé qua
trinh &én moi voi ham phan pbi xac sut F(t), duoc
biéu dién nhr sau [8][9]:
k-1
1 JE*(Gw)

My = : —,k€eN
© el L 11-F G

(13)

& day F*(ju) biéu thi phép btn doi Laplace-
Stieltjes @a hamF (t), u 1a tham 8 thoi gian phic wu
theo phan pbi mii, va E[z] 1a thyi doan giita cac 4n
dén trung binhE[z] = —F*'(0) [9].

Dit X 1a bién ndiu nhién béu thi thoi gian gira hai
lAn dén caa chum thiX cé phan pbi Gamma, khido,
ham nmat d¢ x&c sit cia né ¢ dng nhr sau [9]:

fOoaB) = popesxe e/ (14)

trongdé a (a > 0) la tham 8 dinh hrong (shape,
B (B >0) la tham 8 ty I¢ va'(a) la ham Gamma.
Khi d6, gia ti coa phép kin déi Laplace @a ham
phan plbi Gamma nir sau [8]:
Fr(x) =1+ px)™* (15)
va dodé E[t] = ap (day chinh la gia trtrung binh
cia phan pbi Gamma).

dmV-1, $ 9 (29), thang 6/2013

>

1+ %)“ -1 an

Céc cong thc tir (13) dén (17) cho thy méi quan
h¢ giita cac tham& (a, ) cia phan pbi Gamma va
cac momentia hru lwong. Theo [9], m6 hinh chldng
t6i dang xét co th xem |a c6 dng GI/M/w/w hay
GI/M/w/0, khi d6 luu lrong tran @a luwng vaoGl
cling £ la leu legng GI. Vi vay, chidng téi dng xem
xét hru lwong mét tir ludng dén adng ra 2 @ng duoc
dic treng boi cac tham & 1a meanin, va peakedness
Z;, tinh dugc dya trén cdc moment giaitth, ky héu
lamy, ), k € N, nha sau [9]:

1 Oy Ge+1-1)
o= 2.(7)

A (e = D
trong do, cac moment giai tfa M), k € N, cia lru
lwong mét (tir lvu lwong Gl) dugc tinh Wi cong thic
(13). T cong thirc (18), ta c6 thtinh duoc cac gia i
m, vaz.

keN (18)

X&c sut tic ngtén cia mo hinh khil cé té duoc
tinh nhr sau [8]:

PBg = mL,(1)/7ﬁ(1) (19)

4. Trwong hep dongdén |a qua trinh Poisson nit

a) Qua trinhdén IPP

Luu legng léch hréng dén aong 2 ding co tie
dugc m6 & nher la qua trinh Poisson g IPP
(Interrupted Poisson ProcessQua trinh IPRIE xuét
boi Kuczura [7]dugc sr dung ong réi trong vc phén
tich mo hinh @i luu leong tran,dac trung boi 3 tham
sb (y, &, aon) Nhr & Hinh 3, trongdd, v va ¢ tuong
rng Wi toc do chuyén trang thai r trang thai ON sang
OFF va ngoc lai. Tai trang thai ON, cac qua trintén
IPP duoc tao ra \6i toc do 1a ao, (NG Wi truong hop

Tu cac gia trtinh duoc ¢ trén, thay vao (13), ta c0 tit ca cac lrdc séng trén éng ra 1da duoc sr dung),

thé tinhduoc cac gia tr ;) vam,y nhe sau [8]:

trong khi ti trang thai OFF, khéng c6 chungch
huéng dén trén éng ra 2 ¢ng Wi truong hop cé it
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nhat 1 bugc séng &i tai cong ra 1).Piéu nay co ngta
la, leu heong dén trén éng ra 1 chléch hréng dén
cdng 2 khi it ca cac lrdc song trénéng 1déu ban.

cong 2

Qon O
Qua trinh dén IPP (0]
O

Y

Qua trinh Poisson

Hinh 3. M0 ta qua trinh tranuu legng tir cong 1
sang 6ng 2 kang qué trinh IPP

Qua trinhdén IPP throng duoc md & bdi md hinh
Markov Modulated Poisson Process (MMPP) éhdr
thai [4][5] v6i lugc d6 trang théi trong trong hyp nay
dugc ch ra nhr ¢ Hinh 4. Trong Hinh 4, déng thai
(i,j) biéu thi c6i (0 <i < w) budc séng Bn trén
cong 2 (nhém tran) va qua trimén IPP a0 trang thai
j (j = 1: qué trinhdén 1a ON,j = 0: qué trinhdén |a
OFF). Khi d6,m;; xacdinh xac sét trang thai can
bang ti trang thai(i, j) va khdng gian tng thai § c6
tong dng 1a2(w + 1) * 2(w + 1) trang thai.

Olon

01)

\ )
vooJe e o0

19

Olon Olon
b ~ -

2 e

Olon

(30)

0,0 2,0
7 3

op
Hinh 4. Lugc d6 chuyén trang thai ti cong ra 2 ¢ng
véi qua trinhdén IPP)
Hé pheong trinh tang thai can ing lic nay 1a:
(ip +P)myg = dmyy + ((+ Dpmigq0,

0<i<w

(i.u + (1) +°(on)7Ti,1
=Ymio+ (( + Dumipqq
+Xon Ti—1,1s 1<if<w-1

(20)

(b +xXon)mo 1 = Yoo + Uy g

dmV-1, $ 9 (29), thang 6/2013

(Cl) + a):u)”w,l = 1/’7Tw,o +Xon Ty-1,1
& day, gi thiét: 4, ; = 0.
Tac ngten luu hegng tran 4i cong 2 khido co thé
duogc tinh nhr sau [3]:
Ty,

PBipp = G
i=0 i1

(21)

Cac gia t xac st trang thai can bngn; ; (0<i <
®; j = 0,1) c6 th duoc tinh Bing cach gii phuong
trinh w- Q = 0, v6i 7 1a mang 1 chéu chra cac xac
SUt trang thai can ing vaQ la ma tén toc o chuyén
trang thai,d6 la ma tén vuéng ép 2(w + 1) ma dréi
dang ma tén khdi thi

A, B
- (& %)

Cac ma tin con 4;(i,j) (0<i<w;j=01),
B,(i,0), Co(i,0) la cac ma tn chuyén trang thai &
((w+ 1) X (w + 1)) dugc xacdinh nhr sau:

- Ag xacdinh tc do chuyén trang thai fr (i, 0)
sang(i—1,0) (1 < i < w) Voi cac gia tf
khaco la: Ag(i,i—1) = i-u

- A; xacdinh ¢ do chuyén trang thai tr (i,1)
sang(k,1) (0 < i,k < w); cac pln tir co
gia ti khac0 cua 4, la:

+ A(i,i+ 1) = a,, tng Wi cac tang thai
tr(i,1)sang(i+1,1),0<i<w-1

+ A;(i,i—1)=i-p tng Wi cac tang thai
tr(i,1)sangi—1,1),1 <i < w

- B, xacdinh ¢ do chuyén trang thai tr (i,1)
sang(i,0) (0 £ i < w) voi cac gia tr khac
0la:By(i,i) =

- C, x&cdinh tc do chuyén trang thai fr (i, 0)
sang(i,1) (0 < i < w) Vdi cac gia ti khac
0la:Cy(i, i) =9

Ngoai ra, cac gia ir(<,,, P, ¢) co thé dugc tinh
theo plrong phap phan tich theo khéng giaanty thai
& Hinh 4 (tic 1a theo cac xac sutrang thai can ing)
nhu sau [5][7]:

Xop=p" (22)
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~ ~

m [ X,,—m
b= |F—-1 23)
on\ Z_1q
m
b = (“7%" - 1)y (24)

Nhu vay, theo cac gia irec,,, ¥ va ¢ & Ccac
pheong trinh (22), (23) va (24), ta timlwoc m; ; trong
hé phrong trinh (20). T do, tinhdugc xac sét tic
nghén & phaong trinh (21).

b) M6 hinhIPP/M /w/w
Trong md hinh nay, chdng t6i phan tiaki truong

hop leu lwong dén IPPduogc xem |a qué trinkdén moi
(c6 the xem 1a tedng hyp dic biét caa eu lwong Gl).
Khi d6, md hinh cé th dugc phan tich ni la mot
dang aia tién trinh Markov phan khacPfecewise
Markov Procesg[10], theodd qua trinh IPRwgc dac
trung qua ham phandtthoi gian gira cac dn dén A(t)
dugc xacdinh nhr sau [7][10]:

A)=k(1—e ™Y+ (1 —-k)(1—e T2
o day

1
= E{“on"’ Y+o+ \/(ocon+ Y+ ‘b)z - 4aon¢}

(25)

1
= E{Ocon+ Yv+od-—- \/(0C0n+ Y+ (1))2 - 40(0,11[)}

Oon — 12
k =

n—"nr

Trong d6 cac tham & (<,,, ¥, ¢) dugc tinh theo
céc plwong trinh (22), (23) va (24).

Tu (25), @i A*(x) la phép bin dbi Laplace-
Stieltjes @a ham phan gh A(t) thi [10]:

1—-k
n ( )12

X+

kry

A*(x) =x+r
1

(26)

XAc sut tic ngren trong teong hyp md hinh phan
tich (ding tng Wi md hinh én thit IPP/M/w/w)
dugc tinh nhr sau [10]:

-1
w! 1

w
PB — (27)
JHw = PIC;

2=12,
j=0

trongdo C; dugc tinh nhr sau:

dmV-1, $ 9 (29), thang 6/2013

“(nw) j
0_16_1_[1—,4( 0

ll. PHAN TiCH K ET QUA

=12, .., w

Trén @ so xac sit tic nghen da xacdinh duoc
theo cac phong trinhé trén, ching téi én hanh phan
tich Kt qua ly thuyét (st dung chrong trinh
Mathematica) g bién thién @ia xac sét tic ngten phy
thuoc vao Lru lrong ti mang (p) va $ budc séngw.
Két qua phan tich @ng duoc so sanh & két qua md
phong tng Wi mé hinh MMPP (Bng Matlab).

Chung toi gi thiét nat 16i OBS c6 kh ning chuygn
dbi bugc 14 hoan toan. @ p = p/o la ke 5 luu lwong
tai so Wi sd buéc séng & dung ti mdi céng ra, cac
tham $ duoc lya chpn trong phan tich va mé phg
bao gm: p = 0.2, ..., 0.9 (Erl); gia ire vap thaydoi;

Pau tién chang tdi phan tichév truong hop don
gian v6i nat 16i OBS chi c6 2 éng ra,m = 16 va so
sanh cac gia trthu dugc tir cac plwong trinh (5) va
(11) (xem Bing 1).

Bang 1 XAac sit tic nglen acia feu luong tran tinh
theo plwong phap ERT

p PBy, PBgrr w

0.7 | 4.56E-06 2.87E-06
0.75| 0.000013212 1.07853E-05
0.8 | 3.50743E-03 3.18421E-05
0.85| 8.59852E-05 0.0000897356
0.9 | 0.000195798 0.000204966
0.95| 0.0004162835 0.000423353

Hinh 5 mé 4 xAc sit tic ngtén cia lru legng lch
huéng trén éng ra 2 (tinh theo cac hamng thai can
bang) Wi sb budc séngw = 16 va thayddi gia tri xac
suit léch hréng p = (0.5,0.7,1.0). R& rang, khip
giam (kha niang léch hréng it di) xac sit tic ngten
cua ludng lch hréng ting.
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0.1

0.14 ” > "
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Hinh 5. X4c stit tic ngken luu lugng kch hréng ti
cong ra 2 nut 16i OBS & o ¢b dinh, p thaydoi

dmV-1, $ 9 (29), thang 6/2013
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Hinh 7. Xac stit tic ngken luu luong kch hréng tai
cong ra 2 nut 16i OBS & N thaydoi, o = 128
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Hinh 6. Xac stit tic ngken luu luong kch hréng ti
cong ra 2 nat 16i OBS & o thaydoi, N = 10

Hinh 6 chi ra xac sét tic ngtén cia lru lugng lch
huéng trén éng ra 2 4i nat 16i OBS i s6 bude séng
thay déi, xac sit léch hréngp = 1 tinh theo phong
phap %p xi ERT wi quéa trinhdén 1a IPP (plrong
trinh (21)).

Theo phrong phap nay, cé thmé plng Wi sb
budc séng va & cdng ra khadn, didu nay 1a kho thc
hién voi phuong phap Markov do khéng gianatig
thai khi d6 1a fét lon. Két qua trong trong hop nay
ciing cho thy sr khac bét lon gita gia ti tai luu
lwong thip va caodic biét khi s5 budc song ét lon.
biéu nay ding co tié thiy trong Hinh 7, trongt6
ching toi xét i truong hyp w = 128, xac st léch
huéngp = 1, sH cong ra thayddéi (N = 7,8,9,10) va
Vvéi truong hop tai cao (ir 0.8 + 1.0 Erl), két qua cho
thiy c6 sr bién déi tuong d6i 16n v xac sit tic
nghen.

Ung Wi truong hyp & cong ra &ng, tic 1a kh
nang hru leong trandén odng ra 2 (éng dang xét)
tang, Xac sht tic nghen aia lru legng léch hrong trén
cong ra 2 4i nt I8i ding < tang va Kt qua trong Hinh
7 phin anh rédiéu nay.

o chmmmmmnemmma

0.8-

0.6

0.4

~+-PB-IPP s6 budc séng =128, s6 cdng = 10 - Phan tich

ook -+-PB-IPP s budc séng=128, s6 céng = 10 - Mo phoéng |

Xdc sudt tic nghén véi IPP

Tai C‘hlléqll héa
0.95 1
Hinh 8. Xac sit tic ngken ngten heu legng lech

hudng tai cong ra 2 nat 16i OBS — so sanhirgiphéan

tich va mo pbing

I I
0.75 038 0.85 0.9

00.65 0.7

Hinh 8 chi ra sr so sanh xac dutic ngtén aia feu
lwong léch hréng trén éng ra 2 4i nat 16i OBS gira
két qua phan tich (tinh theo plong trinh 21) va &
qua mé phong (sr dung moé hinh mé pbng MMPP \6i
truong hyp dac biét 1a IPP trong Matlab) &i s cong
ra va $ buéc séng khong thaytéi (N = 10; w =
128), x4c sdt tic nghen p = 1 tai luu lwong thaydoi
(B = 0.7+ 095 Erl).

So sanh & qua tinh xac sét tic nghen theo
pheong trinh (27) va plong trinh (21)dwoc ch ra ¢
Bang 2. K&t qua cho thiy c6 sr tring kiop hoan toan.
biéu nay cling minh & dingdan cia md hinh khi &
dung Wi 2 phrong phap tinh: phan tich theo cac xac
Suit trang thai (plrong trinh (21)) va phan tich theo
phan B thoi gian gita cac 4n dén (phrong trinh
(27)).

IV. KET LUAN

Bai baoda trinh bay it pheong phap khac soov
cac plrong phap trugn thing, phrong phap fp xi
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ERT va qué trinhién IPP, trong \ic phan tich xac
Suit tic nghen tai nat 16i OBS, Wi gia thiét cAc chum

léch hréng dén cac éng ra khac la khéng Poisson.[7]

Théng qua & qua phan tich va mé g@img, bai baaia
chang minh tinh g dngdin aia phrong phapda dé
XUt trong viéc danh gia hiu ning aia mbt nat chuygn

(8]

dmV-1, $ 9 (29), thang 6/2013

Computer Sciences, 2011, Vol.45, No.2, pp.86-93,
2011.

ANATOL KUCZURA, The Interrupted Poisson
Process as an overflow procesghe Bell System
Technical Journal, 52(3): 437-448, 1973

CONOR MCARDLE, DANIELE TAFANI and LIAM

mach c6 tinhdén hru lwong tran.

Bang 2 XA&c st tic ngten aia hru hrgng tran tinh
theo cac phiong trinh (21) va (27)

P. BARRY, Analysis of a Buffered Optical Switch with
General Interarrival TimesJournal of Networks, Vol.
6, No. 4, April 2011.

[9] ANDREAS BRANDT, MANFRED BRANDT,On the
b PB;pp PB,, Moments of the Overflow and Freed Carried Traffic f
0.7 | 0.00108911 0.00108911 the GI/M/C/0 SystepMeth. and Comp. in Appl. Prob.

4 (2002) 69-82.

0.75] 0.375633 0.375633 ANATOL KUCZURA, Piecewise Markov Processes
0.8 | 0.758497 0.758497 Siam J. Appl. Math, Vol. 24, No. 2, 1973.
0.85| 0.889837 0.889837
0.9 | 0.940619 0.940619 Nhan bai ngay: 04/05/2012
0.95]| 0.963514 0.963514
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