Operational Laws

= UtilizationLlaw: U, =X.S. =XD, omou D; =V; - §;

= Forced Flow Law : X = XV, M
= Little’s Law : Qi = XiRi VJ — ZVI plj
= General Response Time Law : R= Z RV, L
1=
. . N , N
= Interactive Response Timelaw: R=——-7 n X = TR

= Asymptotic bounds :
R>max{D,ND,,, —Z}

: 1 N
X < mln{ ,
D_'D+Z
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orov D = Y. D;



AvaAuon avolktwv Siktuwv - AAyopiOuoc (1)

Inputs:

Outputs:

A =X :E&wteplko arrival rate = system throughput

M
Si
Vi

: APLOUOC CUOKEV WV (XWPLC TEPUOTLKA).
: service time ava eniokePn oto | -0To device.
: pLOUOC emIoKEYPEWV OTO | -0TO device.

: LEOOC apLlOUOC EpyacLwy oTo SikTuo

: LEOOC aplOPOG Epyaciwy oTo | — oTo device.
: response time oto I - 0T0 device.

. system response time.

: XpnoLlyomnoilnon tou I - otou device.
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AvaAuon avolKTwv SIKTUwvV - AAyopiOuoc (11)

* Utilization Law : U, = X.S, = XD omouv D; =V;-§;
* Forced Flow Law: X, =XV,
/\l') O-r] . = Little’s Law : Qf = X,R; M
) * General Response Time Law: R= ZR,-V,
i=1
| D R — S. ° V.
! ! l = Interactive Response Time Law : R= }—Z n X= %
" Ul — X * Dl * Asymptotic bounds :
R ZmaX{D,NDmx —Z} omou D = Z{\'Ll Dl
| f— . B
Xl X Vl X Smin{Dl ’DNZ}
max +
( . .
. P = S;/(1 —U;) Fixed capacity centers
i =

S;  Delay centers

;Ul-/(l — U;) Fixed capacity centers
U; Delay centers
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MVA KAgiwota Aiktua - AAyopiOpoc (1)

= MVA Algorithm

Inputs:
« N . apLOUOC XpnoTwV (epyaclwy).
e Z :thinktime.
e M :apBudc ouokeuwv (xwPic TEPHATIKA).
. Si : service time ava emniokeyn oto i -0To6 device.
. Vi : PLOUOC eTlokEPewV oto | -0To device.
Outputs:

C o o0 x

: system throughput.
: LEOOC aplOUOC epyacLwy oto | —oTo device.

: response time oto | -0t0 device.
: system response time.
: Xpnotlpornoinon tou i -otou device.
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MVA - AAyopiOpuocg (2)

e Apylkomoinon:

FOR i=0 TOM DO Q=0

e EmavaAnyec:
FORN=1TO N DO

BEGIN
S: (1+Q:
FORi=1TOM DOR = Q)
Si
M
R=3 RV,
__n
X=74R

FORi=1TO M DO Q=XV.R
END
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fixed capacity

delay centers



MVA - AAyopiOpuocg (3)

e Device Throughputs: )(i — )(Vi

e Device Utilizations: U.=XSV.
| I 1
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