qur@e, exerc|5e5:

4) Sohe,dulmj of oFe(ett'ons on machme,
2> cevries connection oF ﬁw,uen'nj Sy_sbems

3) CjUG’-Uel’V\S system with Fafa“e| ServerS

E xercise 4

A machine performs operations of three types., denoted a. b and ¢. For technical reasons, an

operation of type ¢ cannot be performed immediately after two consecutive operations both of type

a, or both of type b. At initialization, no operation has been performed.

1. Model the logic of the machine.
2. Model a system designed to support the scheduling of the operations on the machine: given a

sequence of operations, the system returns whether the sequence is feasible for the machine,
or not.

1. We mode ! the system logic with s state svtomslon
(%f X: r'l )@l %)

even to 815(1,]0,61

K — Pe( FOVMJel;d
OSDe'fé jon C

Ferf;(me,d Ferformed

operstion Q crer Lion b

The dqf('mtl'ovw of stabe for Es System should take
into account the last two oFevfab{Ons per formed

\

mfovmation needed to ﬁSure ovt
whether gperstion ¢ cen be
Fe(Fo(med next ov not



1+ Jast operstion @, second |ast not a.

2. last two opevstions @
2= 3 last operstion b, second Jost nat b
4 - last two opevstions b

O: otherwise

r’fﬁ' and oo are defined by the FO”OW{\/\S groph:

Acoo\ftlifg Lo the technica)
Gonstrant, event c
15 not possible

in states 2 and 4

This model 15 useful , es., for mom’toﬂns ;

3 mavi toring eoftware, veceives

information from Ehe machine

(opers Eion Perfo(med) and
UPCJAUB Ee estimated state

of Ethe machine, which (s

v|'5ua||'zp,d on the screen of on OPE’(éfJOr.

s The sequence of operstions veceived from the  field” 15 slweys
feasible (except for possible communicsion evvors...)




2, \I\[e W)odﬂf)/ the ?(e\nbus, mode | ;
+ we add & dummy state collecting ervor sitvstions

state 5: errov
o e define the Fo\!owmg Out?ut?:
[ o if the sec]uewoe of O]Defdf:(ows s nfeasible

4 otherwise

Resul tm_g mode]

8b50\’b1’f5
State.

This model 15 useful, e.g. for planning:

3i\/en 8 sequence of oPerat(ong,

sene,reted N 3 Planm'nS process

if bve finsl output 15 0,

the sequence s nfeasible,

Ind Feasible otherwise ’l :




e,xavﬁe)g,; detrymine whether Ehe seqUenCe of ope(stions
caabecbbcab

15 feagible for the machine

evesk < a4 @ b ¢ b b ¢ a b
sbat&00423034555

outpt 1 4 y y 14 1 1 O o 0

Ebe. fins) ovtput 15 0;
the sequence 15 infeasible.

E XERCISE 2

Series connection of two 3ueUefnS systems:;

() R
— —O— O—
Server 5y server Sy
— N~
queveing system queveing system # 2

Technica| constraint: iF Ehe second queUe_\'n_g system 15 full

when 9, terminstes a service, Sa keeps the customer,

and 1snot averlable fors new service until Ehe customer

can wove FO(\r\Iafcl (‘Hﬂe, server 15 blocked)
\We mode| the system with s stste sutomslon (217(, m ,gi%) :

events 8‘-% Q d'l, 52}
J & N—"""termination of

£ 3rvive) terminationof o Service NS,
of & customer 5 coryice in 4



M1 queuQMSS)/Stem#’“ 9(4€;O,4‘2'.3,41
tate 20=
State %2. queu&\'ns sy_stem #2," 9‘(26‘;()'4,2_5
where :
Q: empb)/

4 one custo mer, 95V Ver WOrkmj
21 two customers server working
3 one customer, sevver blocked

4 +wo Customers Server blocked

I 6 s0d 94 ore defined by the following 3rsph
(we assume thet the system is initislly empty):




E XERCISE 3

@UQUer\j 5y5tem wi Eh Farelle,l Servers:

server Sy

server Sy

The Lwo servers Perform the 53me service, but server Sy
is faster than server 5, => Ehe two servers ave diffevent

Rule, for (0ut\'v5 the customers: if both servers ave available,
Lhe, next ayrivivg cuslomer 15 served by Sy

We mode ! the system with s state sutomalon (¢ X T, %,%) :

events 8:% Q, dfl, dzg
J L ~— Lermination of

arrival terminationof & service in S,
of & customer 5 corvice in 54

21 3 server Sq: 0 (idle) 1 (working)
state 9¢= | 2a—>serverSe: o (idle) 1 (working)
N3 —>queve: O (%Pb)’), A (Foll)

P, 6» ancJ o OYE o'efu‘neja' by the Fo”owu'ng Srepln
(WQ_ assume thak the 9)/5t€m 15 I|m'{‘,|'6“)/ (J/HF(:)/):



REMARK: TF the two servevs are 1dentical, Ehe mode

can be 5impl{ﬂ'ed
{\/
l \We don't need to d\SﬁlhjU!S,ﬂ which of the two servers
events C= { Q, d}

(5 wovrlkin 3
SrVIval termina tion of
of a customer 3 5eCVICR. (generu'c)

otate 9¢= # Customers in bhe system € 50,4,2_’23}

jreplm
0 (0 0.9

d(z) d(ZD

S

We use. Ehis subscript o remind us thst event d may be or.gmafed
by one of tw0 sources => Useful inthe future ...



