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Phan tich mo hinh nat SPIL
voi kha nang chuyen doi buéc song géi han
trén mang chuyén mach chum quang

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

Analyzing the Model of SPIL Node with Partial and Limited-Range
Wavelength Conversion in OBS Networks

Ping Thanh Chwong, Nguyén Thi Thu Hoai

Abstract: Integrating the wavelenght conversiorOBS theo sau at goi diéu khién chim quang BCP
into an optical burst switching (OBS) node is imted (Burst Control Packgtmot khaang thoi gian offset
to reduce congestion. There were many analydfd0ang thoi gianoffsetnaydugc tinh toan sao cho goéi
models of OBS node with partial and limited-rangdiéu khién c6 ti¢ kip dat trusc va déu hinh céc tai
wavelength conversion proposed. In this paper, wiguyén &i cac nut ma chum quangrdi¢u € di qua.
consider an OBS node with the share-per-input-linRang cachdo, mang OBSda loai b duoc yéu @u cin
(SPIL) architecture and the capacity of partial ands dung cac b dém quang, rot trong nhiing han ché
limited-range wavelength conversion. We analyse tfied cong nghquang hin nay chra the vuot quaduoc.
effect of wavelength conversion basing on thkai cac nut 16i bén trong amg OBS, chum quandon
dropped-bursts probability through a Markov modegian duoc chuyn mach forward) theo hrong dén nat
of one-dimensional continuous time. Analysis resuldich nhr da ciu hinh. Khidén nut bién ra, cac éng
show the correct of the proposed model. IP < dugc khoi phuc lai tr chum quang @ li¢u nay.

Keywords OBS, Blocking probability, Partial Do sy bung 1o ty nhiéncua mang truyén di liéu,
Wavelength Conversion (PWC), Limited Rang@c nghén chum co thé xuat hién khi hai ha@c nhiu
Wavelength Conversion (LRWC), Share-Per-Inpugoi dicu khien o gang danh tuéc cung nét kénh

Link (SPIL). budc song ratai cung mot thoi diém. Vi vay, van dé
giai quyét tic nghdn chum la rat quantrong trong véc
l. GIOI THI EU giam bét xac suit mit cham trongmang OBS [2]. e

ngh&n chum c6 thé duoc giai quyét bing cach chugn
dbi budc song, sr dung duong té quang FDL Eiber
Delay Link haic dinh tuyén léch hréng [3]. Trong
truong hyp tranh chp khong ti giai quyét dugc, mot
huéng tiép cin khac la phadoan chum sao chahi c6
phan (doan) tranh clp cia chumbi roi thay vi toan bo
chum va dodé giam duoc lwong di liéu bi mat mat
khi tranh ctp.

Chuyén mach chum quang OBS Q@ptical Burst
Switching trén mang WDM (Wavelenght Division
Multiplexing) da dwoc xem nhr 14 mot cong ngh day
trién vong déi véi mang Internet th hé tiép theo, i
vi n6 ¢6 nhiéu loi thé hip din nhr tbc d6 nhanhva
hiéu suit khai thac Bng thdng cao én nhiu so \6i
nhitng md hinh chugn mach kénh quang khéac [1].

Tal nat bién vao ¢a mang OBS, & liéu vao

(chdng han cac ludng IP) c6 clingiich dén (va cling Trong chugn doi buéc song day du, mot cham

[6p dich w QoS)dugc tap hop trong ndt chum quang
dir liéu, dugc lap lich vaduoc goi vao bén trong iang

dén trén not budc song naado co thé dugce chuyén doi
sang mt budc song kit ky trén Kt ndi ra. Mic du
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chuyén déi budc song day du cho phép giam xac suit
tac nghén rat 16n so \bi khdng chugn doi budce song,
nhung viéc trién khai trong tirc t& van gip rat nhicu
khé khian do chiphi trangbi va cac géi han V& cong
nghé. Mot phrong phap giup giam chiphi 1a chiasé sb
bo chuyén dbi budc song gira nhéu két ndi ra. Ngoai
ra, viec xem xét cac & chuyén déi véi viing chugn
d6i han cré 1a phi lyp v6i thuc t# cdng nghk quang
hién nay.

Bo chuyén doi budc song co thé duge trien khai
theo kén tric SPN (share-per-node) acokién trac
SPL (share-per-link). Trong uéng hop SPN, B
chuyén ddi budc song dugc sr dung chung cho toan
nat va cac luu luong dén trén éng vao lt ky déu co
thé sir dung chang Bu kha dung. Trong teong hop
SPL, b chuyén doi budc song ch dugc xem xétdoi
v6i mot cong ra @ thé va chi duoc ar dung hvi cac
luu lrong hrong dén adng rads. Néu cac b WC
dugc thiét ké dit tai cAc éng vao, ta cé Kn tric
twong tr SPL, @i lIa SPIL (share-per-input-link) [4].
Theo Kt qua phan tich trong [4], Kn trac SPL
thuong cho héu suit tét hon kién tric SPIL i
treong hop leu legng Mra phii; ngugc lai, khi leu
lwong ti cao, kén trac SPIL 4i cho hiu suit tt hon.
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Mic du khéng thrc sr hiéu qua nhu chuyén doi
buéc song day di, chuyén doi budc song ting phin,
ciing nhr han ché viing chugn déi budc séngda gop
phan lam giam dang k& xac suit tic nghén so \6i
khéng c6 chugn déi budc song, trong khi ¥n c6 thé
giam duoc chi phi trang b cac bd chuyén ddi budc
song tai mot nat. Nhiéu két qua phan tich @ng nhr
md phong da ching to dugc diéu nay [3]. Viéc phan
tich x4c sufit tac nghén tai mot nit OBS ¢6 chugn doi
budc song Wi cac kén trac khac nhada duoc thuc
hién trong [3], [8] \6i kién tric SPL va trong [4]di
kién trac SPIL. Trongpai bao nay, chung tdi nghién
ciru V6i kién trac chuyén ddi budc séng céd gbi han
(theo $ bd chuyén d6i va vang chugn ddi) trong md
hinh nat 16i OBS Kn tric SPIL (Hinh 1) theoudng
tiép can ar dung mé hinh Markov 1-chii ¢é phan tich
Xac st tic ngren.

No6i dung tép theo @a bai bao baodgn: phn II
gi6i thiegu mé hinh phan tickda duoc dé xuat trugc
day va cac mé hinh ching téii dién, dé xuat. Két qua
phan tich, thdng qua céé thi vé nhing thayddi cua
xac sit tic nghen chuyén bién theo it d6 ludng, €
duogc trinh bays phén Ill. Cudi cung la pn két luan.

o —LRWC+_| 5
2 - .— ¢ £
o~ O« Soi quang ra
c —LRWC—> 5=
7o) <Q
o — 5\ ®
Chuyén mach .
: quang :
9 s 2= S¢i quang ra O
> e XTe)
o= - LRWC—>| ] 3
8 =

Hinh 1. Kién trdc SPIL éa n(t I16i OBS
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1. MO HINH PHAN TiCH

1. CAc gii thiét
Tuong tr [3][4][8], ching téi & dung md hinh

Markov dé thuc hién phan tich nat 16i OBS. Md hinh

dugc xay drng dra trén cac githiét sau:

- Khéng coduong té quang FDL Fiber Delay LinR

tai nut 16i.

- Phan b luu lugng dén cac éng ra la nir nhau, nén
chiing ta chcan xem xét4i mot cong ra [8].

- Mot niit 18i OBS kién tric SPILco nhiéu cdng vao

va cdng ra, ndt soi quang WDM trong rdi cong, c6 o

budc song A = {ho, A1, ... Ao} VA cO C (C <) DO

chuyén déi budc song (mdi bo chuyén ddi duoc thiét

ké danh riéng cho 1 kénhrbc séng naaid trongw

kénh hréc song trén @i két ndi vao). Nhr vay, chi co

¢ hudc séng trongdp A c6 the duoc chuyén doi sang
budc séng khéac; trong khio(— c) hréc song condi

khéng dugc chuyén ddi. Gia tnjuzg) do d6 la kh

nang chuyn d6i cua mbt nat (xét theo @i han b

chuyén dbi) [4].
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mot chum ding € bi roi néu khdngco bo chuyén doi
budc song naokha dung, haic khéng thanh céng do
sy han ché viing chugn doi.

Vi cac gh thiét néu trén, ching téi tit hien
phan tich cac tiong hyp sau: () kha nang chugn doi
la hoan toan (r @) va $ bo chuyén d6i dugc ar dung
la gisi han (c <) [4]; (ii) s bd chuyn ddi bing $
budc séng (¢ =) va khi ning chugn déi 1a gioi han
vé6i bac d [8]; (iii) sd bd chuyén dbi dugc ar dung 1a
giéi han (c <o) va khi nang chuyn ddi 1a han ché véi
bac d.

Lugc d6 chuyén thai &i nat 16 OBS trong & 3
truong hop ¢ trén déu co ding nhr Hinh 2; trongdé,
trang thaik, & day k({ 01,2,--,
chum dang dugc phuc wu dong thvi tai nat 16i dang
Xét.

4 (@-Dp

a)}, twong ing Wi k

- Cac b chuyén doi dugc xem xét trong bai bdo nay o o Lugc dd chuyén trang thai \6i cac mé hinh

c6 phlam vi chuyén doi han cké (limited-range), tc la
mot chumdén trén ndt budc séng vao ahed thé dugc
chuyén doi d¢én mot budc séng ra lan an véi budc
séng vaobit d (b nguyén dong) 1a lc chuyn doi
(dO[0,| /2]y va nhr thé mot chamdén chi c6 thé
dugc chuyén déi trong pram vir = 2d + 1.
- Ddi véi budc séngdén J; bat ky (0 < i < -1), @ip
chuyén déi N' 1&:

={A,1j =( +I)mod),| = 0£1%2,.--,+d} (1)
& day ‘N“ =r

- Cac chum dén theo phan pli Poisson i téc do
dén trungbinh y va thoi gian phuc vu theo phan &
hammi véi gia tri trungbinh 14i.

- Mdi cham dén s dugc goi ra dng ra, c6 hac
khdng c6 chugn doi budc song, phu thuge vao tinh
kha dung cia hréc séng ra ti thoi diém dén cua
cham. Trong torong hyp c6 chugn dbi buéc séng,

Pay chinh 1& mé hinh chéy trang Markov
M/M/w/o nhung Wi cac gia t toc do chuyén trang
thai dn) duoc diéu chinh thich kp theo ting tarong
hop phan tichy trén (& dugc trinh bay trong cac ph
tiép theo).O day, chang t6i ky Kiu gia ti toc do
chuyén trang thai ti trang thaik sangk+1 la ), va
téc do phuc wu tir trang thaik vé trang thaik-1 c6 gia
tri bang k.

bat 1T = (77, 77, ..., 75, ) 14 vector xA&c sit trang thai
can king aia k¢ thong, Wi 77, (Xac sudt can lang ti

trang thaik) duoc bi¢u dién nhr sau:

_ YWY _
- 01k!2yk g, k=12... @)

k

trongdo, T duoc tinh nhr sau:
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{1_'_ Yo +y0y1+ +yoy1y2 3)

uo2u o

-1
yw—l}

w
voi diéu kign: Y 7, =1

k=0
2. M6 hinh (i)

M6 hinh naying Wi truong hpp O<v<1lvar =
o. Toéc do chuyén trang thai khidé phi thusc vao $
chumda dugc phuc wu tai thoi diém xét, éing nhr kha
nang chuyn déi v cia nat mng. Téc d6 chuyén trang
thai dén tir trang thaik dén trang thaik+1 s 1a [4]:
w-k Kk }
+—v
W W

(4)

Yk

Theo troc dd trang thai nlv & hinh 2, &p dng
cong thirc (4) vao céac cong it (2), (3) ta co th biéu
dién xac sat trang thai can bng 7z, nhr sau:

Yo k=1

£ (o) = : ﬁ(£+zjﬂo k=2

kI w w

(5)

w
voi didu kien Y 77, =1, va p =%
k=0
Véi gia thiét tong tit ca cac xac sit trang thai
bang 1, ta tinhiugc gia ti cua 77, , nhe sau:

ne(worSodfj( )]

Thay gia ti 7z, vao (5), ta c@ugc gia ti 77, nhu

(6)

sau:
@ Jllzj)1 w-i iv k=1
1+p+12;,[1 1] I:ll( v w]
ey "
SINES =102 1% k=2
vor ST )

Khi d6, xac sét tic nglen PB/" dugc tinh
lwoc d6 trang thai nlr hinh 2, Kt hop voi cong thic
tinh 7z, trong (7), c6 &t qua nhue sau [4]:
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pB™° :nwfni L a-v) ®8)
i1 w

Luu y rang, khi gia ti v = 1 (irc ¢ =), cong thirc
(8) tror vé cong thirc Erlang-B [3]ing Wi hé théng ©n
thit trong md hinh handoi M/M/ /. Tuong tr Vi
truong hyp v = 0, mé hinh & thanh & thdng hangloi
M/M/1/1.

3. M6 hinh (ii)

Khac wi mé hinh(i) & trén, mé hinhy day xét
truong hyp v = 1 va kh ning chuyn déi 1a bi han ch
(bac d). Khi mot chumdén trén ndt kénh hréc séng
dang tin, n6 cé th sir dung Mt LRWC dé chuyén
sang mit budc séng i khac chi trong ip chuyén doi
N'. Néu N' hoan toantuoc sr dung bvi cac chumdén
trugc d6, chim néi dén nay § bi roi.

Khac Wi mbé hinhfull-equipped LRWCgong [8],
mo hinh(ii) phan tichd day duoc cii tién dé thong
nhat véi mé hinh(i) ¢ trén, trc 1 ding dugc phan tich
V6i CAc gia tt toc do chuyén trang thaidén thayddi,
phu thudc vao $ chumda dugc phic wu tai thoi diém
xét, ding nhr kha ning chuyn déi thanh céng ea b
chuyén doi trong vang chugn doi r. Khi do, toc do
chuyén trang thaidén tir trang thaik dén trang thai
k+1 £ la:

p _V{a) k+kr}
k w a)k

trong d6 7, la x&c sét by chuyén doi thuc hien

(9)

chuyén déi thanh céng.

Pé tinh 7, trong trong hop nay,dau tién ta én
tim $ lugng trung binh cac chudén bi tic ngten tai
trang thaik. S5 chumdén bi tic nghén bing #ip cac
budc séng trong ving chég d6i da b chiém git
hoan toan,tc 1a cac kxéc séng trongap chuyén doi
da dugc sr dung. Theo tinh cit han ché cia b
chuyén ddi budc song (i ving chugn ddi r), tap cac
buéc séng trong ving chég déi busc séngda b
chiém giit hoan toan lién quadén viéc cac mgc séng
bi chiém giit nhu thé nao [5].
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Déi voi truong hop k < r, c6 it nat mot budc
séng con &i trong mdi vang chuygn doi, chumdén
khong b tic ngren var, =1. Khir<k <o, 5 chum
dén bi tic ngren lién quandén do dai aia day lién tc
cac hroc séngda duoc ar dung (ky hiu 1a R); u R
<r, khéng céic ngten; tuy nhién, khi R>r, & chum
dén bi tic nglen $ 1a (R — r + 1). Vi gy, réu tim
dugc & day lién tic cac Ixdc séngda duoc sr dung
v6i cacdd dai khac nhau trongang thaik, ta co th
thu dugc chinh xac gia tr7, . Theodinh ly da dugc dé
Xxuit trong [5], gia tr trung binhn? cia $ day lién

tuc cac lrdc song An co tie dugc biéu dign nhr sau:

wCRICE k=1,...,w-2

w-2-

R=1... .k
ng =141, k=w-LwR=k (10)
0, otherwise

Tir cac phan tich trén va congrth(10) ta c6 th
tinhduoc gia ti 7, nhe sau:

1, k=1...r-1

k
I = (k— (R-r +l)nfj/k,k =r,..,w-1
R=r

(11)

Tur (9), (10), (11), x4c g tic ngken PB{RYC
trong mo hinHii) ¢ la:

PBL™C = 77, + kf[é—‘f)(l— 7, )j 0 (12)

Twong tr nha khi xét woi mé hinh(i), ta ding hru
y riang, réu kha ning chuygn ddi caa cac B chuyén
dbi 1a dy du, tic la r =, cong thic (12) t& thanh
PB.FYC =7 , tng wi hé thing ©n thit trong mod
hinh hangioi M/M/ o/o.
4. M hinh (i)

Nhu d& xét \6i hai mé hinh(i) va (i) ¢ trén, ta c6
thé nhan thay, véi mo hinh(i), xét Wi gid tri r =, va

amV-1, $ 7 (27), thang 5/2012

twong tr véi mo hinh(ii), xét Wi gia ti v = 1. Trong
md hinhdé xuat, chang toi Kt hop 2 mé hinh trén
bang viéc xét @ 2 gia ti r vav.

Tuong tr hai md hinh trén, & didu kién xem xét
la 0<v<1valosd<|w/2], tbedo chuyén trang
thai tir trang thaik dén trang thaik+1 |a:

Y :V{w_k+£v r}
k w C(). *tk

Gia ti ), trong cong tlrc (13) dugc tinh trén o

(13

s& nhan xét nhr sau [4]:

Toc dé chuyn trang thai = 6c dé dén trung binh * (xac
swit mpt chimdén yéu @u mgt buéc séng 6i + xac suit
mgt chumdén yéu @éu mjt budc séng kin * xac sut ma
mét buéc séngdwoc yéu au c6 khi ning sr dung by
chuyén dsi budc song LRWC * xac st ma nst bg LRWC
c6 thé chuyén dsi thanh cong).

X&c suit tic nghen trong torong hop naydugc xét
theo cac trong hpp sau:

- Tic ngten do théu budc song ki dung: xay ra khi
mot chumdén nhrng Fét buée séng ki dung.

- Téc ngten do théu bd chuyén doi budc song: iy ra
khi chimdén cin chuyén d6i budc séng niing Ht bo
chuyén d6i kha dung (mic du co tié con hrgc séng
kha dung).

- Tic nghen do W chuyén ddi budc séng khéng
chuyén d6i thanh céng: &y ra khi chumdén yéu éu
chuyén dbi buéc séng, dn con b chuyn ddi kha
dung nhing viéc chuyén déi budc séng khdng thanh
cong do kA nang chuyn ddi bi gioi han.

Khi d6, xac sét tic ngtén duoc tinh nhr sau:

pey o=+ S Ka-v) m +
i (19
S Even)m

k=0
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. PHAN TiCH KET QUA

Trén @ s xac sit tic ngten da xacdinh duoc &
phuong trinh (8), (12), (14), chang tdét hanh mod4
vé mit db thi (dwoc viét bang ngdn ng C++) sr bién
thién dia xac sét tic ngten phy thuoc vao lru hegng
tai mang (p), S budc séng ra ¢), 5 bd chuyén doi
budc séng €) va pham vi giéi han vang chugn dbi

buéc séng (). Tuong tr cac tham & md ptong dugc  «p..27 /
o & s i T&ilwu lugng

Xdc suat tdc nghén

it

——PB1-56 budc s6ng=16,C=0
-*= PB1-s6 budc séng=16,C=4
=*= PB1-s3 budc séng=16,C=8
—#~PB1 56 budc séng=16,C=16

.......
___________
e
e

.......
__________

_________________
___________

_____
_________
..................
____________
_____________

sir dung trong [4][8], @i P = p/o 1 K¢ SO luu lwong ti
mang so Wi sd budc séng & dung ki mdi cng ra,p
duogc xét trong khang 0.2dén 0.8 (Erl).

a. M6 hinh (i)

Hinh 3. X&c sit tic ngten trong mé hinh (i)
véi treong hop (0=16; ¢=0,4,8,16) vB

Do thi trong Hinh 3 tA hién ar so sanhs bién
thién dia xac sét tit nghén chuyén bién theo 8 b s
chuyén di buéc song. osl

Hinh 3 ch ra @ng xac st tic ngtén chum § s
giam khi & bo chuyén doi (c) ting. Piéu nay la hin o>
nhién vi khi  bd chuyén déi ting, @ hoi mét chum  s-

dén tim thy mot budc séng ra kh dung, nhy vao vic o1~

Xdc suat tdc nghén

3"
et

el
P

T4i luu lugng
L

chuyén doi buéc séng, 1a cao. Tronguibng hop ¢ =, 95
Xac st mat chim trong trong hyp nay trong ung

v6i xac st mat chum trong mé hinh handoi
M/M/o/o tng Wi cbng thrc Erlang-B, va khi ¢ = 0,

! ! !
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Hinh 4. X4ac sit tic ngten trong md hinh (i)
vai truong hop (=10, 16; c=4) v§$

ngHa & khéng cé s chuyén doi budc séng thi xac

SUAt tac nghen < rat Ion. 03-
Khi so sanh cungéshd chuyén déi busc song (c) ™
nhung $ buéc séng rag) la khac nhau, Hinh 4 cho **

thiy ring xac sét tic ngtén < ting khi $ bugc séng -
tang. Biéu nay |a rd rang & vi khi sb bo chuyén ddi  or-
la khdngdoi, tai nguyén béc song cangdsin thi xac s

—PB2 s6 budc séng=15,r=3
~-PB2 s6 budc séng=15,r=7
-"PB2 56 budc séng=15,r=11
~PB2 s6 budc séng=15,r=15

Xdc sudt tic nghén

e

------------------ ‘ Tai l‘u‘u lwgng

suit ma ndt buéc songdugc yéu du khong co kh o

nang sr dung b chuyén doi (1_£J s tang |én do gia
w

tri nay f Ié thudn Vi gia ti ©. Va dodo, xac sét tic

nghén chum § tang Ién.

b. M hinh (i)

0.2 03 04 0.5 0.6 0.7 08 0.9

Hinh 5. X&c sit tic ngten trong mé hinh (ii)
véi truong hop (0 = 15;r=3, 7, 11, 15) B

Khi so sanhianh hrong aia $ buéc song ra @)

dén xac sat tat nghen khi ma vang chuin doi (r)

V6i md hinh (ii), khi s tai nguyén béc séng khéng thayddi, Hinh 6 ch ra fing xac sét tic ngten

khdng d6i, xac sut tic ngten s giam khi ving
chuyén déi r taing (Hinh 5).Diéu nay la & hiéu boi vi

khi d6 mot chumdén s c6 @ hoi tim dwoc bude song
ra lon khi viing chugn doi lon.

S8
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Tai trang thai k, khi c6 mt chumdén yéu éu sr

dung hréc séng, Au gia ti r khongdoi va gia ti o
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tang 1én thi gia frtrung binh éa $ day lién tic cac
budc séng kn trongm budc séng (‘kR) s3 giam do $
treong hop ma cac boc séng bn & cac v tri khac

k N r r 2
nhau (Cw) tang lén.biéu nay dn dén xac sat chuyén

d6i thanh céng &a cac b chuyén doi s& tang.

Mit khéac, khio ting 1&n, xac sit mét chimdén
yéu du mit budc séng Bn (klw) s5 giam xudng (hay
néi cach khac, € hoi mot chumdén tim thiy budéc
séng ki dung ti cdng ra la ing). Do \iy, Xac sit
tic ngtén chum trong trong hop nay § giam.

c. Mb hinh (i)

Khi xét m6 hinh (i) %i ¢ =, m6 hinh (i) i r =
o va mé hinh (iii) ¥i truong hop ¢ = r = (chuyén
dbi day du), két qua déu trong tng Wi Xac sut tic
nghén trong mé hinh handpi M/M/ o/®w thg Wi cong
thirc Erlang-B (Hinh 7). Kt qua trong trong hop nay
ciing duoc so sanh & két qua md pteng (king phin
mém OBS-ns) va hoan toan trangdgh Diéu nay cho
thiy tinhdangdéin aia cAc mé hink trén.

Trong md hinhi{i), khi $5 bo chuyén doi la toi da
(c =w), X&c swt tic ngken chinh la x&c xit tac ngren
trong mo hinhi{) (Hinh 8).

Tuong ty, két qua trong Hinh 9 cho ty khi gia ti
viing chugn ddi 1a t6i da ¢ = ), xac sdt tac ngten
trong tuong hop nay chinh la xac &u tic ngten
chum trong mé hinh);
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Hinh 6. X4c st tac ngheén trong mé hinh (ii)
véi truong hop (@ = 15, 31;r=9) v§
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Hinh 7. So sanh xAac 4titic ngten trong md hinh (i)
Véi ¢ = ®, trong mod hinh (i) ¥i r= © va trong mé
hinh (iii) véi ¢ = o, r =o (0=15;, ¢ = 15; r=15) v§
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Hinh 8. So sanh xéc 4titic ngten trong mo hinh (iii)
Véi C =, r <o va xac sét tac ngten trong
mé hinh (i) Wi r <o (o = 15; r = 3) v
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Hinh 9. X&c sit tic ngten trong
mo hinh (iii) Wi r= o, ¢ <o
va trong m6 hinh ()& ¢ <o (o = 16;c=8) v
Khi tai nguyén lxéc séng ing lén, ving chudn
dbi khdngddi (r < @), 5 bd chuyén dbi khdngddi (c <
o) thi xac sét tic ngtén chum § tang (Hinh 10).
Diéu nayduoc giai thich nhr sau: khi c6 it chum
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dén yéu éu mot budc song Bn tai thoi diém k, tic
nghén < xay ra khi hdic da rét bo chuyén d6i, haic
con B chuyn ddi nhung khi nang chugn doi la
khéng thanh céng. Nhvay, khi tai nguyén béc séng

tang lén, thi k& nang xay ra #ic ngten do khéng con '

bo chuyén dbi s& xay ra nhéu hon do xac sft ma nt
budc séngduoc yéu éu khong co kh ning sr dung
bo chuyén déi (1-v) ty 1& thuan véi o.

Hinh 11 ch ra fng, khi tai nguyén dsc séng la
khéngdbi, s bo chuyén ddi 1a khongddi (c < ) thi
Xac sit tic nghlén chum & giam khi gia ti ving
chuyén doi (r) tang. Piéu nay kha @ hiéu boi khi tai
nguyén lxdc song va & bo chuyén doi 1a khéngdoi
thi x4c st tic nghen chim thaydoi chi con phi thude
vao gia ti ving chugn déi. Néu gia ti ving chugn
dbi tang thi kh nang chugn d6i thanh cong ta b
chuyén ddi s taing va dn dén xac sét tic ngten s
giam xudng.

Cang trong m6 hinh (iii), khi xétd&i tai nguyén
buéc séng va gia trviing chugn doi khdng ddi, xac
SUit tic ngten chum & giam khi & by chuyén doi
tang (Hinh 12)Diéu nay la hoan toanop Iy do khi $
bo chuyén doi tang thi xac sit ma ndt buéc séng
dugc yéu @u cé kh ning sr dung b chuyén dbi s3
ting va dadd, xac sét tic nghen chum § giam.
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Hinh 10. X4c stit tic ngken trong mo hinh (iii)
vai truong hop o thaydoi, r va ¢ khongloi (r<o, ¢
<o) (0 =15, 21, 31; r=5; c=6 )
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Hinh 11. X4c stt tic ngken trong mo hinh (iii)
v6i truong hop o va ¢ khongioi (¢ <w),
thaydoi (r <®) (m = 15;r=7, 10; 13,c=10) ¥
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Hinh 12. X4c stt tic ngken trong mo hinh (iii)
v6i truong hop o va r khongioi (r < w),
¢ thaydoi (c <w) (0w =15;r=7;¢c=13,10,4)

IV. KET LUAN

Bai b4o dd dé xuit mé hinh hangdoi Markov dé
phantich va danh gia kha ning gi6i han chuyn doi
buéc songtai nut 16i (kién tric SPIL) trongmang
OBS. Khéac i cac nghién ¢u truéc theong ch xét
vai tung trong hop gioi han riéng bét (partial,
limited), md hinh @a chiing t6i xét & viéc két hop ci
2 treong hop nay. Kt qua phan tichly thuyét, cing
nhe md pheng (trong trdng hyp chuyén déi day du),
va so sanh gia cac md hinh cho 4j tinh ding dan
cua cac méinh cii tién vadé xut.
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