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SINGLE-CHANNEL QS WITH NON-UNIFORM FLOW
REQUESTS AND RELATIVE PRIORITIES




. Description of the system

11.1. The system is single-channel.

1.2. Incoming stream of applications - heterogeneous: the system enters two classes of
applications.

1.3. Accumulators for orders each class - limited capacity: rl=r2=1.

1.4. Buffering discipline - without displacing orders: if at receipt of any application in the
system

class the corresponding drive is full, then the application is lost

1.4. Service discipline - with relative priorities: first class applications have priority over
second class applications class.
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Assumptions

2.1. Entries of two classes entering the system form the simplest flows with intensities Al
and A2, respectively.

2.2. The service times for customers of each class are distributed exponentially with
intensities

ul=1/bland p2=1/b2, where bl and b2 are the average durations of servicing requests
of the class 1 and 2 respectively.

A stationary regime always exists in the QS, since it cannot

be endless queues.
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3. Coding the states of a random
process

EO: (0 /0,0) - there are no orders in the system;
El:(1/0.0) - aclass1requestis being serviced in the device;

E2:(2/0,0) - aclass 2 request is being serviced in the device; E4:(1/0.1) - thereisaclass 1
request and one a class 2 claim is awaiting service in the second drive;

E5:(2/1.0) - thereis aclass 2 request and one a class 1 claim is awaiting service in the first drive;

E6:(2/0,1) - there is a class 2 request and one a class 2 claim is awaiting service in the second
drive;

E7:(1/11)-aclass 1requestis being serviced, and one service of each class is expected in the
corresponding drives;

E8:(2/1,1) - aclass 2 request is being serviced, and one service of each class is expected to be
served in the corresponding drives.
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4. Labeled transition graph of a
random process




system of balance equations

(M +22) po = W1p1 + Ky p)

(M + 2 + 1) pr =Mpo + 1 P3 + Wops

(M +2y + 1) pr =AMy po + Wy Ps + Ko Pe

(M +1y) p3 =N py

< (M + 1) Py =2 p) + 4y p7 + Mo ps

(A + 1) ps =M

(M + 1) ps =M ps

WPy =Mps +Mpy

K, ps = A ps + M ps
(Pot+P1tPry+Pp3tps+ps+pstpr+pg=1

04.10.2020




5. Calculation of the
characteristics of the system

1) marpyska: y; =M/ =Mbs ¥y, =h /1y = A, by

2) 3arpyska, cosaaBacMas 3asgBKaMH, KOTOpasg MOXKET TPAaKTOBATBCA KakK
BCpOﬂTHOCTL TOI'0, 4TO Ha 06CJIy)KI/IBaHI’IH B npnGope HaXOJHNTCA 3aji1BKa Kilacca
1 12 COOTBETCTBEHHO: P; = Py + D3+ Ps+ P75 P =Pr+ Ps+ Dg+Pg:

3) Cpe€aHEE YNCIIO 3as5BOK B OUCPCII:

L=p3+ps+p;+ps; L,=ps+pg+p;+Dps;

4) CpeaHee YNCIIO 3a4BOK B CUCTEME!

m =p +2p3+p,+ps+2p;+ps =1 +p;;

My =py+Ps+Ps+2ps+p;+2ps =1, +p,;

5) BEpOATHOCTH MOTEPH 3a5BOK:

Ty =p3+Ds+P;+Pg; Ty =py+Ps+ Pyt Pgo

6) HpOH3BOﬂHTeHBHOCTB 110 KaXQKMMY Knaccy 3asjABOK (HHTCHCHBHOCTB
HCHOTCpﬂHHLIX 3afIBOK):

M =MA-7); Ay =My (1-7y);

7) cpenHee BpeMs OXKUIAHIIS 3asBOK:

W =Lk We=Liks

8) cpenHee BpeMs IPeOBIBaHIIA 3aBOK

U, =my /A =w,+b;, uy=m, /A, =w, +b
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Calculation of total flow
characteristics service requests

1) total system load: Y =y1 + y2;
2) system load: R = pl + p2;
3) system downtime ratio:n=1-R;
4) the total number of requests in all queues: | =11 + 12;
5) the total number of requests in the system:m=ml+m2=1+R
6) the probability of losing orders: m =111 + 112;
/) system performance (intensity of the total flow of serviced requests):)A'=AL"+ A2 =A (1 - 17);
8) the average waiting time for requests of the total flow:w=Aw+AwW/)A=1/A;
)

9) the average sojourn time of claims of the total flow:u=u+u'=m'=w+b
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