Test of Discrete Event Systems - 17.12.2019

Exercise 1

Consider the queueing network in the figure.
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Arriving parts require preprocessing in M; with probability p = 1/3, otherwise they are routed
directly to My. When a part arrives and the corresponding machine is unavailable, the part is
rejected. There is a one-place buffer between M; and Ms. When M; terminates preprocessing of a
part and Ms is busy, the part is moved to the buffer, if the buffer is empty. Otherwise, the part is
kept by M, that therefore remains unavailable for a new job until Ms terminates the ongoing job.
Parts arrive according to a Poisson process with expected interarrival time equal to 5 min, whereas
service times in M; and M, follow exponential distributions with rates p; = 0.5 services/min and

o = 0.8 services/min, respectively.
1. Compute the expected number of parts in the system at steady state.
2. Compute the expected time spent by a part in M; at steady state.
3. Verify the condition A.rs = psy for the whole system at steady state.
4. Compute the utilization of M; and M at steady state.

5. Compute the blocking probability of the system at steady state for those parts requiring

preprocessing in M;.
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STEP 3 compulbaltion of stationary state probabilibies

o be Q@ﬂpdtﬁd b)'sobwqut
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Howeyer, Using Matlsb, it s more conveniet & approximate &:m ra
o7 lameda = /S by evalvsting To 2% with t very lavge:

>> mul = 1/2;
>> mu? = 4/5;
>> p = 1/3;

>> Q = [ -lambda lambda*p lambda* (1-p) 0 0 0 0 ;
0 -{lambda* (l-p)+mul) mul lambda*(l-p) 0 0 0 ;
muz 0 - (lambda*p+mu2) lambda*p 0 0 0 ;

0 mu2 0 -{(mul+mu2) mul 0 0 ; .

¢ 0 mu2 0 -(lambda*p+mu2) lambda*p 0 ;
00 0 mu2 0 - (mul+mu2) mul ;

00 0 0 mu2 0 -mu2 1;

>> pi0 = [ 1 00 0000 ];

>> T = le6; % take it very large

>> pl = pi0*expm (Q*T)

pi =
0.6964 0.0977 0.1741 0.0193 0.0115 0.0006 0.0004
o ks T T L= LE 1


Simone
Textbox
2


4. ELXT =0Tt 4 (Tt )+ 2- (Ma+ Ta)+ 3- (T+Tis) = 0.3363 @
J

pvaber of rorts
inthe systewm ot
sleady shote

Xe€ {0,1,2,3}

2. Conoder o closed curve sWrowmfmS Ma only:

Az 2 AP(Tot T+, ) ¥ 0.0588

=> ~
EL XZ] =0 (W°+7TZ+W4)+4 (W4+W3+7TS+W6)
J X 0.1180
”"’“Ler oF
. Fc‘vtSm PAFY
and spply the Little's law b S : steadystoty
E[(X:] Xze{o,/”\
E[SZ] = Tz 2.0063
J Nz
é\mdspmt Llﬂ Notice £hok 5[5:] > a =20
by a pevtin My Ma

ot steady siate Lndeed, Ehe bime spert py

Fa/(: 1n Ma may inclvde
also the waiks

"3 time. thot Lhe buffe, zstty.
3. etz 2p (Mot TaaTiy )+ Ma-p) (To+T1) = 0.164%

ﬂerf = rig_(TTz 03 + 714+ 175 + M)~ 0.164%

4. Uy= T+ a4+ s = 0117¢ U, = M2+ T+ Mg+ 5+ Tls = 0.2054
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