Perf. Evaluation, Spring 2002 10.4.2002
Lecture 10 Open Queuing Networks
Open Models
» Easy because system throughput is
Open Models already known (same as arrival rate!)
Mixed Models — Forced Flow Law (FFL) and branching
probs determine everything Xo
n;
A not ir!
D; =
Ri
Arrival Thm: _
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One Class
Open Network Solution ¢,

Need S; or D;?

Must have U; < 1.0 for all i. Why? What if U;>1.0?

10.4.2002 Copyright Teemu Kerola 2002 3

Open Network

model measurements

X0

visit ratios, service times, solution

X, =10800/3600 = i“_’—?\
Vepy = 14748 =16 V,=75600/10800=7  V,, =86400/10800 = 8

D, =1728/10800=0.16 D, =1512/10800=0.14s D, =2592/10800 =0.24 s

g

s;" =016/16=001 s  S,=014/7=0.02s S,=0.24/8=0.035
Uqpu = X Dy, =048 U,=3x0.14=042 U, =072
Repy = Sepu/ (1-Ugp) =00192° R, =00345 R, =0.03/0.28=0.107
R=2XVR;=1406s _ _
Nepu = U/ (1-Ug,,) =0923 N, =042/058=072 N, =0.72/28 =2.571
N =XN,;=4214
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Multiple Class Open Network

+ Still “easy” though more complex than
single class case

Njp = mmmmmmmn = oo etc etc
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Multiple Class Open Network
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Multiple Class Open Network Open Model Example
SOlutIOIl ® File server
el e BEe D
. other
E:/i: '974] measurement
T=3600 sec 18000 file reads, 7200 writes, 3600 other
5 /sec 2/ sec 1/sec

CPU util 32% (9% read, 18% write, 5% other)

( disk util 48% (20% read, 20% write, 8% other)

Need S;,!
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Open Model Example (contd) Open Model Example (contd)

Try first simple single class model"

Ugy = A D, = 8 % 0.040 = 0320

HW specs — S = 0.020 central

|

N

Vg = 1 Vi =2 Ve =0 Y =5

Uy = 0.480
proc,other
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Open Model Example (contd) Open Model Example (contd)

Uy, = A Dy, = 16 * 0.040 = 0.640

Uy = 0.960 (1)

V gisk reaa €088 down 70%, Digig reqq = 0.3 * 0.040 = 0.012

¥

. |UsAD; Us2U;

"R~ D,/(1-U))
n,=UJ/(1-U)

n=Xn;

0= 2n;=3.925

see next slide on server cache calculations! -~
R (00875,05675,0359) O
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Not good. How to get R down?
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Open Model Example (contd) Open Model Example (contd)

X,=(10 4 2) JOLC0NE]  [ER0.0D Modification C. Client Cache (write through)
=L Z o

U,=A, D, Read y Write/ Other U, o A — 200, _
o 0180 036% 010 0.64 Save 70% of reads: A, = 30% 10 =3
Disk 0.120  0.400 0.16 0.68

R’ =D;/(1-U) Read Write Other Modification D. Disk U d

CPU 0.050< 025 0139 [0018/0.36 Cuiliteiem 1D} ik Upgriles

Disk 0375 03125 0.25 - Another similar disk

R, 0.425 0.5625 0.389

Dgisk1,r = Daiska,r = Daiskr /2

N,=U,/(1-U;) Read Write Other N;,
CPU 050y 10 0278 1778 UB16S
Disk 0.375 \ 1.25 0.5 2.125

TR Tsum% 025 weighted average response time: Tbl 6.10
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Mixed Models

* Open and closed job classes

updates mpl=1

* Load independent servers
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Mixed Models Solution Step 47
* 1. Solve for open job classes
A \ _r Xo X NOT: R, R, * 4. Solve R’, R,, n;. for open classes
D,—/> — U, Uppen 0;,
* 2. Slow down for closed classes why only “closed”?  why only “open”?
Dirnew = Dirnew /(I_Uiopen) x L
* 3. Solve for closed classes with MVA _» R, =D, (1+nosed) / (1-Uopen)
n, \ > Xo X R R, 0, =X, R =AR
Dirn% — n, niclosed
* 4.Solve R’;, R,, n;. for open classes
_» R’ =D, (I+nglosed ) / (1-Ujopem)
— n, =X, R, =\R’; plain open model: R’;= D; /(1-U;)
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Mixed Model Example ¢ Mixed Model Example (contd)
Measurement data: Tbl 6.11
e oo
4.
2. Dgpuu = 0.375/(1-0.4295) = 0.375/0.5705 = 0.657
Dy, =0.480/0.2638 = 1.820 Dy, =0.240/1 = 0.240
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