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ABSTRACT This paper proposes a congestion control policy for internetworks,
called "FCP", in order to improve the performance of each networks under
heavy load conditions. In FCP policy, a set of permissible acceptance
rates for the traffic flow via gateway to each network is decided in com-
pliance with the criterion of performance requirements of each network.
Then, the traffic flow from other networks to a network is limited with
the permissible acceptance rate upon its arrival at the gateway which is
adjacent to this network. Finally, the required performance of each net-
work is guaranteed. FCP policy is analyzed and evaluated quantitatively
whereby the queueing models of gateways and network's nodes are developed.
Finally, the performance evaluation based on FCP scheme is formulated in
terms of network throughput and the algorithm of the permissible accep-

tance rate's decision is provided.
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RELD, BOQTRILDIK,. FEROI2ABRHFBRBOEVFFALRMA
Behd. RUMGEMNRESBZEQOKRT
(ZMTUXLET

5)
(49




[ CE®D

RGNOPE, EHHTSEE, QHREAVTHRTSH, ROV, ERY
5OKQ2IAEHNDH. LML, Yy GetPBX ODRBTHY, iTCPBx By, O]
BTHHE0. RFOESK x=1,.... 0, KHEWT, S, ,0) £RDHBM
CERN, (R O/-FE) T B, (/-FOAYTPH4X) RABRERL

RMELES,
Bx*R"1 BX
PB, = K, . (vy /1) (33)

v =01+ 5 (=PRI -1-(h ~DR)/(N =117 /R (34)
A 4eRyy LX ] Vol
(14x) (,f,xs .
ARLTE, REOENERDSEURBHREEA ., KFOLILP, &
vV, ERFREULK,

(D) RBO&EO, x=1,.... 0 KHLTROBREBRY 5.

fy vy u1-f,(PB1,”..,PsNi)|+ --------- YR PR 8y
(35)
(DBBARL (V) vy )=0 TEFREESEN. &5 T,

f(y, ,...,uNi) BRAMNCEDLEDY, e Uy ERONE LN,
ARXTR., fRT1OZPVIVILERNT, BEI(Y, ,...,uNi) )
hbEfTO, RREARNMNCEDLED)Y, ,...,vNiiﬁi&)éo au,
N, &n, v, & X TERL, u1,...,uNi0)MME’&%n%n
Xygr-- Xpg& T %o

(i) (iN&kb, ACNEACT, SL([7, ,0);(i=1,.. . )BFKDH5N %,
(EO¥O)> |

[ (E®)
RGDEOSI([ T )2ERERETHr, £MHTHEQ,
HTFOXFAO 503 ((28),(29),(20) &)
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1

By+R-1
PBx (ux/u)

[1+ %;{ Jlé1-PBs)}{(Ni‘1-(h!’x-1)R)/(Ni-1)}][} /(N R)
1X
(L#0) (y#x)

[1+ %E{ 55(1 PBﬁ)}{(Ni—1-(hk,x-1)R)/(Ni-1))][} /(NjR)

(23x) (g*x)
L +(1IWGHIlgxPB)}{M-1-mam-2ﬂﬂr}ﬁ/hk if hg >t
(u:tx)
_ Bg B 5
PBa = K{ Zr7 YeL(1/ )6 2(1/ “o) { qu/u }
1=1 1=1
HE&®D, r=(ry ..., ry) ZXO30Q. FRPORUFFALER<AE

GO, FrO—RBREBIORBFTRETHD, ARY TR, FOLARK, B
ORNERODEPBEHREZAY, FOBRKEEUATERTEIIERD S,

(i) RBNERQRTPZNTY X LDStepd. 1 &0 .
BRE S, . (i=1,... WEROEICERT 5.

) 2

O A i TN I L S W O TYC TESD ) EE 1D €
X -1 | [ |

4k
(ﬂ;k)xek’z'k
(i)Ch&o, Vi Yy =100, N OBMELEELNCESX. (36)K
|
ORZFOENMETY. BARE S; ARALLDHEEOY, ..., vy E
1
RDB,
(iii) RQYLOBAEF (ry ..., ry) EROESKERT B,
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_ l r 'F1(PBCT)I 4 een oo + I rM-FH(PBq)‘ (37)

BU. i=1,... N KBVT,

4
V= [+ SO TL-PB)H (8 -1-(hy  -DRY/ (N -DIE /(N;R)

(2#%) ‘(‘., Y

(1-PBIY; /R
G '/ if h&,x=‘
Vrﬂhzw&v%mmﬂqufmvmmeumm
(ﬂ#’O(‘“x’)
(1-PB) (FL(1-PB,) )My -1-(hg DRI /NiR
e
~ i he >

(iv)B %A Si b‘%lj\k‘.tzéaiﬂ)ri ERHBEE, (ITRKDSNK
v, DRE*QBNAKAKALVTHEITNE LW, ChiEk, FrONBRELEE
K5, AR1O07LVIVUXLERVT, BE&Fr,,..., rv) O 8/ ik
ERV, BREABNCEDZLEONr£R®D. CCTROSAELRI
FCPAHARKBLAOFAURIroBR Al GIPE) £55, .

§: 101 LN

5. FCPAROKHNE

AETiR, FCPAROBRAMESZ., REMC K-> TFCPAREERBMNK
 HETSH, BHOLH, BTKET M2 Osub-internetworks ¥ A7 A% FCPJ
ROBAO—PeTd. ANOYATALSHHBEFSEY IEBNTR, 81 4
M2AFSEYIERETAN. 82 GBI ARSEY 2ARBELAENET B, CO
LE.RBIDBOFIEYIOEDKEHM CRETEBEUTODLOKONT
WD,

® FCPAREBALAL (D%, M2 KNIBANHTRr, -1£T3)

LEDAN-T Y FOBRERD S,

— 21—
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® FCPHARABAULLLEOAN-TY FOERRCZOLEOANDT
£r, OKEERD S,

COK®, ARXTH, BTOM2 £HBKRTEIL. /—FB N, =5 R
UCEEBBA—FHEO loop network &35, UTOBNSA-LERBNT,
(FrOWHPLIYZL) CLPBRBHEET,

(i) GHICBIFANIA~4
- GHONRY 7794 X BG =50 (N7 vb)
- GH@ME$u0 = Uy =50 (NTrv b/ B)

(ii)M2 CBIFBINTA-%
- ¥HbSevys[, =08 (ERELKE)
- B/ -FORYITI7HALX=6 (NFTvb)
- FeRVOBBU=10(NTY M/ B)
- AZM-=-7yrORRRd, =0.8

HE&O, AR REZBHOKART, MO, B1 D52 NOEHISEY S
T,, PEBCEM2 DBRRERDL NS, CORBATI, R(1D&D,
Z&=P.2T2=I"ZT1,2 &@60

" NETWORK

GATEWAY

B7. FCPAROBMFMET L.

T‘l.l Ae=h¥,
Mo
7 = = A
8. ﬂ_@ﬂ%f']‘}b. (1_rz) ru
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SHIANRI>O O NE —

()]

TE]-SNONE >

CBEM D>
BG =50 |
Mo =Hy =50(p/s)
FZ = 0.8
'E
_ ry @ upper-bound
- OlE
00lE
0.7
0‘525 (,,0 /Sz 0% B
0.5F
Q4F"\"™ ST, (05T
0.3fF dg*S,([,0) u\w-----_-- e
0.2 SO,(L,, "1
O-h— e @m'mmﬂ-‘--—-—w-"
con o0 al | | ] 1

MIDEM2ADRIEYS T, —>

HO. HERER:AV(R)BIFCPARZERALL
B (R) BEBHLEVES.
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6. LIT

ABRNTR., HEBRINKBKSIIBRHBARX-FCPHR-ERRL.
ZOEBMABBCOVTERLL, RETNEFLTRITLEER. FCPHROR
A7 £ TR 5 PR 43

® NBRO/—-FB) TB(/-FORYT7»H94X) RABREBM<HE.

@ ¥BEOEUFZRER<MAE.
KRELEKk, TOLYD, ABX TR, BHOKLDAN-Ty b EFEBR LU,
FCPAREEBMKRBIZLHOOPVNITYUXLESARL, X. FCPHROAK
WERATORBEMERLE, EBE, FCPHAREBATIR, WIRODELQD
EHENIDENRSS.

@ Bi roBIiANODLZEY Y (i #F); i0,i=1,....4)
@ Bior>k Vt?lﬁi RUBERRd i (i=1,...,H4)

OEO2VWTR, GWFAEERAIL., MANICHBMTES,
QK20 TR, ERAFTHNCHICNSE S,

(2EH]
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81 BEOBMNERHDIZNIVXL :
X=(X,, ”M)mm&ﬂm®&¢&ﬁwé7»jUZAéﬁ1OK%?O:m

STy X AN REZEOEAX=(X,....X,) OEEGENSHRURREF. &
DS CEREERELTRS., CRERBIC LR L TRNMEERRT B LA
x5, waxcik. powel 1O pEmREsEELACREHESEERG., BRO

BhNERDD, pye

grerees X,) is s function of several

variables to be minimized (ng1).

GIVEN PARAMETERS
initial points of each variable : xw ...... Xo0
1imit of sbsoclute error : £
the step of searching : §

]

!xl=xw,xz=x” ...... Xn=Xnn I

Then F1 i{s the minimum value of f()l1 ...... X0
And the vslues of Xyoeonns xn that minimized
f(xl ...... Xn) are derived.

(o)
B10. BEOBN.XDDZZNIY XL,




