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UF, ARXTHUFEBETEDAMBUFFERE ER 5ITHIMODEL 2R Y.
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5— bR W E R
BUFFER :&R (W)
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FIG. 1-2 ERBUFFERZERSTRIMRHTHODEL

SERVERDME AR, ¥~ FRTHS. T4D5, SERVERFEIE L B Oueue KK
ET3/5MELTREL, XOWeue KEBOSITHEATEITTS, L, SERVERNRE
ELUAEBACRENAEAELEINE, SERVICE B BT ROWeue KBITTS.
SERVERO BB RBIEEINIC 122> = - (N-1) >N-2>12 20 & & Queue
ERCBHLTHL. HMO&queve NOBEIK, FHHERA, (FOR i-th queve) DK
ZYVVRBCHES. NEBH - $OREOHRE—ROME TS, BUFFERIE, 4% AR
(M) TH5.

C OHODEL %7 T AR, BUFFIRMERTH B END FEROTBECHL T OHE
HARHNSNENED (BUFFIRCZBEINEZNED) &, FOUBBRAORBE (K%
B)ICL>THREANS., > T, CONDEL KBhw VI ESEAERTSE RE
S, FROBERSELSIRVICE ORBBERORERELLS. ROHERAEBATYLD
TREUVTRIIRC LR, NEREBZ—ROHLIBHNUEKCHEHE (B M) £65.

AR T, FIC.1-2 K5 -5 BBUFFER MODELOKH 2 +HKRD UL, HhORITNE
RES % B/NRICH X MODEL Z{RBBUFFEREMATH LICEVDERL, (FIG. 2-1)
COHODEL DK EITE - 12,
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N : Station ¥,
M : 5FRBUFFER%L.
Zi . i-th StationiC RiIF HFHP B,
Fi 2 i-th StationiC RiF 2 HNIBER.
Ui : i-th Stationh 5, (i+1)modN-th Station ADEHHTHE.
'3 g")( J ) in-th cycleiCRNT, serverAt  i-th stationC B ULULBRTO
j-th station‘(“@ﬁsl@ﬁ.l
t (b) :bEOHEBETZOKET HRME.
Y (t) :Time interval t ORI j-th stationiCBE 7 2 M.
H; (t) :i-th StationTOLEEEA .
Ui (t) :i-th Stationm®™5 (i+1)modN-th Station ANDHITHE M.
Hi (s) tH; (t)OLST. |
Ul (s) :U; (1) OLST.
[RaE S 2K ]
< n-th Cvcle |
i \ £7 (i) & () |
T i g I
£ " E .
! L |
: L€ () L ES L ) J
J — ———t+t |
—_— 1

F1G. 2—-2 Time Chart (FORHODEL A)

FI6.2-2 £0 SERVEROBIERATORERERBEME L TREABRET THE
(iry=v, (uy+tcre™eiyry e

(n)
i+1

i+1

M Gy =™y vy o+t creMan LRI

J

oooooo

BU, [bly =min (b, M)
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(2-2) AORREZARPCERBL (<L RATRTHRLC SRBHRL, KBRC
ﬁ#?éﬁ@mwwﬂ¢kﬂﬁﬁéﬁﬁfib?gtﬁ?ié

When JSI
Eﬂ%(J)~ZvJ(u cecte™anyr, ) e (2-3)
I=j
When j>i
N
eﬂ}<J>=zuj(u,+t<{sﬁ4%|>ln)>
| ()
+ij (up +T C0ETCD) Ty e (2-4)
=1

serverDIUERATORBRIINT - HZHBTIH, EBRRBBEETS.
ERRETORBERE L. (J) £B5DTE, (2-3), (2-4) R4y,
ARTINTORBARETR LSS,

EL,(J>—qu(u,+t<t€T<|>]M>> ------ 2-5)
(FOR i=1,2,--,N)

=]
subscript i tmod N

| [ £3BE 2% Fes ]
EHRBCHY SRRUEROMCERT D,

: N ,
G} (Xq. =, N)AE[HXE L — 2§
J=1
G'+1 (X1 ...... XN)
N * .
=quxfn1“’] | (BY (2-6) %)
=
CEhx. IV U+t CIET (D Ty,
=1 (BY (2-5) REHBRR)

N i * \
_En nxY) U)oy (ECTET M 1))

] j Y (BY #-PR &ALt
STHBIkoverlaplLiy)

N i
monExYi (V1) ax¥j (ECTEM Ty

i1 14 J (BY BIEAERESVHLELER
| T, BHEIRTCH5)

oy
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N oRE (xY) (U107 eE (x¥y (ECLE M)
j=1 1= ! J (BY SE®BHII)

ELE Ix Yy CEORE M Ty ) e gy g
(BY #BH=HBHEOCE)
N, * (e ()]
-n nu* (z,) *EC{H" (z,)) ‘%) M1 e (2-7)
=1 1= [ J | J . —_—
(BY APPENDIX)
(2-7) REBNT,

Ky STy, (2-8)
TERIBL,
Gi., ( ) % hu*( ) KT (HT (z.))
. X ., ceeeee X = N Z . zZ .
i+1 1 N7 g J | ‘ J T (2-9)
£ N '-1 * : * *
G} (Xq, = Xy ) =N 0Uj (z;) K] (H] (z;))
j=11=j ' 4 b b (2-10)

(2-8) REBBBG] (X, . =, X, ) CHATBERATRDICLHTED.
M-1

" M 1 9™ a ' b, _ M
K‘ (y)=y t_:l-folb_l!— -;—x-l_(b-'-)Gl (1!"" XI’ *ty 1) 1x|=0(y I—y )
...... (2_11)

-5, (2-10) R&0, i-th UeueDHHRIRATERDODILNATES,

i-1
G? (1.‘". Xi;"'"]):n UT (Zi)KT (HT (Zi))

I=i

N * * *

I R (2-12)

iy 4 :
(2-11), (2-12) K&, 3EmG] (1. = X = B 1y g

(FOR by=0,1,-,M-1 ;i=1,2,+,N) ERET D ENTES,



a(bi) *
AX; i)

G (1, =, X

(1‘ oee Xi , e

i ’ "‘) 1)
a(bi) %
uLhu, W)Gi (1, =, X

C 1) 1y pEREINE, K (X)),
! . .
(FOR i=1,2,-,N) HRET&E 3.

i .
FHRCARTHS. WRESE, BRAEEZBICHICK,

(2-12) RKCHIHb, WBA (FOR b, =0, 1, =, M—1) &,
(2-1) AKCHNIBc, 2 (FOR ¢, =0, 1, -, M=1)
NEESEN, COR, BYIEANZERNFBERCE->TNdC L E

FKNUTHEUSELGLTROVIGVEY, FEKERELGS.
UF, AR M O D E | KRHLTERXTHL,

v 1) 1, KATIBERREBHI LR,
1
&
RS E50

(X BFEMODEL T,

BRABAZAVIHGHBECREINS. ) WHBHDEL KNLTR, 50 &D0DWeu
e OFUERETNIE, +2THDH. £CT, U, 1-st WEIETOR/AEEREL TH L.,

(2-10),
L Ty

*
Gy

N *
. Xy )y =N {U
J=1

* *
----- (ZJ)K (H (Zj

G 1) = (U () K (H ()
M-1
+X
b=0

M 1 a(ﬁ) % i

Brosxw Gy (x. 1.

&

K (y)=Yy

e

XY

(2-12) AERNBEMODELKHITZRRALTBHE, RO

b 4
(2-14), (2-15) &5, 5gay G (X, 1, =, 1) [, (FOR b=0,1

M) ERETRIE, KE (X)), G) (x, 1,
HHTERTES.

M. BEREAGA-EAGOBA, 2w (X. 1.
57NTVXLERT,
CTHEBAMCHLT NHASISNNE, BRRIRETES. )
(2-15) A% Matrix&RIBL,

......

*w- v\ A-vt vyt MBIV,
)
K*-My" ) [-My" T oMy * e gy i my N 26l
M-1)
K™ (y)-Mly My —Mly (H-1)1 =My A/
o

v, 1) KRETE, BERHER

1) |y BRET
(ARXOKRE, DEBENG - STRBAL—EAHTS

(0,1,,1)
(%1, Doy
(%, 1, Dy
o (2—16)
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62%g%§§ﬁ%ub,g%%eﬁ(x,q,m,1>,po £k (v) OmEL
T ,

* v * M
G1 (0,1,...,1) a11 a21 oo'oo‘o a'“ K (’y)_ Y
3 ¥ * M-1
‘5)_('61 (X,1,"‘,1) 1 X=0 =-1 a12 a22 """ (XHz K (y)—My
......... IDi sessee.  essssn veeceenne
S % RLUN |
JX—"f'ﬁ‘] (x,1,++, 1) |X=0 a1H azn """ aMM K (y)-Mly
(ﬂb.txum Matrix DO/MTAK. i,i=1,2,.H)
: : e (2-17)

(2-1) &K (VCEXP(-p)}¢ |
(2-14) RODBERAR (FOR b=0,1,-,H-1)  {x<Q) tA£BUIEDL,
ad’) *

K'(EXP(—0)) KN T HERHBRABSN, BOB 5mGy (X, 1. =, 1) [x=0
B OKNEXP(—0))OBKEULTRETES. ChAREINDERBERARETES.,

BT, &ML, COPLTYZLEERULRRERT.
[FOR M=1 1
(2-18), (2-15) R0, |
Gl (X, 1, = 1) = (U ()K" (H" (z)) "
_EXP (-Nzu) (K* (EXP(-zh)}"

K (vi=y"+i-vyal 0.1,y e (2-19)

(2-19) RERBBG] (0, 1, =, 1) ERETNE, AREKE, RETES.
(2-18) R0,
G} (0. 1, = 1) =EXP (~Nau) (K" (EXP (-ah)) "
~EXP (-ap) {K* (EXP (-p)) "
...... (2 -20)
(BU, a=Nu/h ;p=ah) - (2-21)
(2-19), (2-20) A&, |
{1-EXP (-0) }EXP (~ap) (K (EXP (-p)) )"

~K¥ (EXP (=0) ) +EXP (=p) =0Q o 3-22)
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(2-22) Rk, K" (EXP(-0)) KBIBNRHBERTHS. CORORE
af2K* (EXP (-p)) ca is real. 0O<a<1 o (2-23)

CEBRTDHE RBAME, RORICRETES.

G} X, 1, =, 1) =EXP(-Nzu) (K (EXP(~zh)) 3"

E ]

K (v)={(1-a) ~/(1-EXP(=-0))}YVy

+ (@-EXP (=0)) /(1=EXP (=p)) == (2-25)
(2-20) ., (2-25) Rk, THEHEG UFORKRETES.
G} (0.1, -, 1) =ExP(-ap)o* .. (3 -26)
k=1-G] (0. 1, -, 1) e (3-27)
g=(a+Nk)o e (3-28)
a=g-k e (3-29)
c/h=g/p=a+Nk e (3-30)
The average Pr of reject=a,/0=1-K/g |
ccT, K:vumEwx (=3
0 : TR 5RK
s ix S Ty T/ ERIETISY A & VEE
[FOR M= 2]
(2-14), (2-15) R&W,
G} (x. 1.~ 1)y ={(u* ()K" 2y "
= (ExP(-zu)K' (ExP(-zh)) )"
...... (2 —32)
K (v)=v?+1-v*) @} (0.1, . 1)
+(v-v?) FG] (. 1. D o (o

M=10BALAKK 2T, K° (EXP (-0) ) 2RETS.
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(2-32), (2-33) ROBMBLOBPNIRBHBRERT &,

[EBOB, X2K" (EXP (-0)) &<, ]
NOo (1-EXP (-p) )2 EXP (-p (2a+1)) x**!
—EXP(-ap) [1+o (N+a) EXP (-p)

—{(1+p (2N+a) JEXP (-2p) ] X"

_NOoEXP (=p (3+a) ) X" +X—EXP(=20) =0
...... (2 —34)

(2-34) RO—EB/EraLddL, (@ is real ;0<a<1)

G} (0.1, 1) =EXP(-apya* (2-35)

FG] X, 1, 1) 1,

—(0—EXP(-20)) /((1-EXP(-0))EXP (-p))
—(1+1/EXP(-p) }JEXP (~ap)a¥ (2-36)

(2-35), (2-36) A&D, WRAABRNRETES.
UF, EofN#ERY.

K=2-2G] (0, 1, =, 1) = 3¢G] (X, 1, =, 1) |, 4= (2-30)

g=(a+NkK)Yo e (2-38)
a=g-kK e (2-39)
c/h=g/p=a+Nk e (2-140)
The Pr of reject =a/9=1-k/9 s (2-41)

[FOR M=3]
(2-14), (2-15) K&,
a7 (x, 1, =, 1) =(U* ()K" (H* ()"
- (EXP(-zu) K" (EXP (~zh)}"

A (2 —42)
K (v)=y*+@-y*Hat 0. 1. . 1)
vy Eal (1 e D
syt v Eeal (G 1 e 1)1
...... (2 —43)

/0



124

(2-41) RACHTH0H, 18, 2ERARRACHLGERRL, (Thb5,
(2-17) ROBE 52mG] (X, 1. =, 1) 1, #KXEXP (-0) ) OmB
BEULTHRRUT, (0:0.1,2:00,1,2) 1, (2-42) RENTBHAB LRI NL,

UFKRTCEL, XKBTHR2ERNESNS. @b.XéK?EXP(—gé)M)

(RREA) —2EXP (=30) (1-EXP (-0))
(XOHE) =-2(1-EXP(-0))
(XY om®) =N (N-1) 02 EXP (-80) EXP (-ap)

(X" omB) ~2No? EXP (-50) EXP (-ap) |
+8NDPEXP (-4p) (1-EXP (-p)) EXP (-ap)
~2NOEXP (-40) (1-EXP (-20)) EXP (-ap)
+oNPEEXP (=50) {a+1—- (a+2) EXP (-=0) )

9 , *EXP (-ap)
+2N(N=-1) 0" EXP (-5p0) (2-3EXP (=-0))
' *EXP (—ap)
2.2

(x" omE) = (a20? EXP(-20) (1-EXP(-0))2-2(1+26XP(-p)) (1-EXP(-p )}
| | -2No % EXP(-20) (1-3EXP(-0) +3EXP(-20) } EXP(-ap)
FANOEXP(- 0) (1-EXP(- 0))(1-3exD(-20))EXP(-a0 ) |
+ 201-EXP(-0 ) 2(1+EXP(- 0)){2+(1+a 0)EXP(-0)}EXP(-ap)
—2NpEXP(- o) (1-EXP( -0 )) (1+EXP(-0))(2-3EXP(- p))EXP(-ap)
+2N0 2EXP(-2 0)(2-3EXP(-0)) (a+1- (2+2)EXP(-0 ) JEXP(-a0)

FNN-1) 0 2EXP(-2 0) (2-3EXP(-0))2EXP(-a 0)

2

(XM 2 mm) —aN? o EXP(-6 0)(1-EXP(- 0))EXP(-22 0)
2 2

+ N2 o2EXP(-5 0)(1-EXP(- 0))2EXP(-220)
+ 2N203EXP(—6 0)(1-EXP(- p)){a+1-(a+2)EXP(- p)}EXP(-2a p)

—2N(N-1) 02EXP(-5 0) (1-EXP(- 0))2(2+(1+a0 )EXP(-0) JEXP(-2a 0)
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(XM omm) =amolexe(-2 o) (1-EXP(- 0))3EXP(-220)

+oN 0 2EXP(-2 0) (1-EXP(- £))2(1-3EXP(-2 0))EXP(-2a )
FINOEXP(- o) (1-EXP(- 0)){a® D2EXP(-2 0)(1-EXP(- p))2

-2(1+2EXP(‘/0))(1-EXP(-D))2-2N/02EXP(-2 0)(1-3EXP(-0)
+ 3EXP(-2 0))}EXP(-2ap)

FNOEXP(- 0) (1-EXP(- 0))3(1+EXP(- 0)) |
* {2+(1+a o )EXP(-0)}EXP(-2a 0)

_oNO2EXP(-2 o) (1-EXP(- 0))2(2+(1+a0 )EXP(-0))
x{a+1-(a+2)EXP(- o0 )}EXP(-2a p)
2

+2N p3EXP(-3 0)(1-EXP(- 0))(2-3EXP(- 0))
*{a+1—_(a+2)EXP(- 0)}EXP(-2a p)

~2N(N-1) 0 2EXP(-2 0) (1-EXP(- 0))2(2-3EXP(-p))
*{2+(1+a O )EXP(-0)}EXP(-2a 0)

(xMomm) = o'ee(-7 0)(1-EX(- 0)2EXP(-320)

3N2 2

DRB) =N 0OEXP(-3 0) (1-EXP(- 0)) EXP(-3a0)
N oZEXP(-2 0)(1-EXP(- 0))2 (a2 2EXP(-2 ) (1-EXP(-p))?
2(1+2EXP(- 0)) (1-EXP(-0))2-2N0 2EXP(-2 0){1-3EXP(-0)

+3EXP (-2 0)}]EXP(-3ap)

(X

_ o 03EXP(-3 0) (1-EXP(- 0))%(2+( 1+a 0)EXP(-0))

x{a+1-(a+2)EXP(- 0 )}EXP(-3a 0)

+N(N-1) 0 2EXP(- 20) (1-EXP(- 0))}{2+(1+a0 ) EXP(- 0 ) Y EXP(-32p)

4N3 4

(XM 3omm) =28° o'EXP(-4 0)(1-EXP(- £))°EXP( -42 )

UEOZBEAORE, COZHERAOR%A2a (@ is real ;0<a<1) &d3dE,

%

K' (EXP(-p)) =a

*0

K* (EXP(-=p))
—[EXP(-30) —EXP(-p) (1-EXP (-p)) «

J
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- (1-EXP(-0)) {2-(1-ap) EXP (-p0)
—(1+ap) EXP (-2p) }EXP (—ap) aV ]
JIEXP (=p) (1-EXP (-p))

s {(1+NDO (1-EXP (=0)) EXP (-0 (a+1)) a"1 1}
------ (2 —18)

*

K* (EXP (-0))
—[2(1-EXP(-0)) /JEXP (-20) 1EXP (-ap) a"
~[2{1-3EXP (-p0) +3EXP (-20))

JAEXP (-20) (1-EXP(-0)) %) 1@
+2EXP (-0) / (1-EXP (=0))
+[2(1-2EXP(-0)) {EXP(=3p) + (2-3EXP (-0)) «

—(1-EXP (-p)) 2 (2+ (1+ap) EXP (-p))

*EXP (—ap) a' ]
JIEXP (=20) (1-EXP (=p))?2
s{1T+Npo (1-EXP (=0))EXP (=0 (a+1)) a"1

...... (2 —47)
Gy (0, 1., 1) =EXP(~ap)ya" .. (2 -18)
=Gy (X 1, - 1) 1y
?apexpx—ap)a“+NpExp(—p(a+1))a*k“(Expggpkg
* A~ *

ShG) (1 1) 1

—a? p? EXP(-ap) a®

*

+2Napl EXP (—p (a+1)) aV T K* (EXP (-0))

+No2 EXP (-p (a+1)) al?
s IN=1) (K" (EXP(-=0)) )2 +aKk* (EXP (=0)) ]
...... (2 —50)

(2—45) ADRa s (2-48) , (2-49), (2-50) A&k, RIEAK (2-42),
(2-43) AFRETES.

/2
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HF, POREERT.
K=8-3G] (0, 1. =, 1) =24g Gy (x, 1, = 1) Iy,

...... (o%
g=(a+NK)Yo e (2-52)
a=g-kK e (2-53)
c/h=g/p=a+NK e (2-54)
The Pr of reject=a/g=1-k/9 = (2-55)

885 — ®x MODEL B (lower bound model ) OB

(AT MODE L B ]

BHMMODEL B (Lower Bound MODEL)IX, MRHTMODEL AICHL MEhdQueue A
DHEBERLZBHOICR T AHTHODEL THD. fillid, BHFTMODEL ALZ LK.
UT, COMPAMODELKNUL BHEE2T4E-TL.

CIRRB S ==X ] FOR MODEL B
(n)

i+1(i)=Ui(Ui) ...... (3-1)
eM (=g 4y (up+t (M 1)) e (3-2)
(FOR J#T1)

(U, [b], =MIN (b, M)}
(3=1), (3-2) REHDEL AOBALARK BBNCEBTSE,

When j<i .
(n) . . (n)
M =y, (u)+ Zv, (u, +t (LM 1,))
i+1 FOUE T ' o (3-3)
When j>i
N
(N .y _ (n-1)
g“‘(J)_VJ(UJ)+pﬁfJ(U'+t([Ef (L) 1y))
i W
IV (Ut LV Ty e (3-4)

74
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serverNHERACNIZRBRIINI-rEERTTHLSH, EHRRBEER
5. ERRETORBEREE, (J) £RTL, (3-3). (3-4) R40,

*

5i+1 (i)=Vi (ui) ...... (3-5)

(FOR J#i) e (3-6)

[ BIBEEIFT= A< ]

G|+1 (X1 ...... XN)
= [?’1 .E?M(J)]
=1
N , i . ,
=EL1ﬂ:fJ(Uj)ﬂifj(U!+t({€l“)]M))*xfi(”i)]
=1 : , | A
N i i N
=F [1”§j) (U ) +Evy, (U ) +2v, (L CLE M) Ty ))
J=1.] .
*xfi(ui)}

N 1 N *
—ernx. &Y YY) wnx, £$J(t([5|“)]n))}
]

_'=1 J J1J¢|J
N N i .
-n onexVi N1 wn omex Yy (PODEMT 0
i=1 1= J j=1,j# 1=j+1 J
N
-n nerxYj 4y
N EV I
N i .
J1#i|ﬁ1 '
N N
-0 AU} (z;) 0 . E[(H] (z, )}{EI“)]M]
i=1 =] Cog=1, 0 1=j+1 ‘
NP, N i ..
j=1 i=] J=tgwi o 1=jer U0 (3-17)
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coT, (2-8) REARK

*®
kP vyepry S Wy (3-8)
EEBBUK.
(3-7, 8) R&0, |
. SN i1, N i-1 C ot
G: (X, s , Xy ) =0 nNuUj (z.) =N NK; (HY (z.))
P A T L I I R Y 2 AL
i | . e 13_92
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