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E xgrcise 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 ,03[(, with s state sutomslon
(22,7, %)

t =la, b, c
event % I \i-/“%Pe(Fofmeﬁi
formed K operstionC

formed
opere tion Q, Fer o

opere tion b

The &finition of stabe for tms system should take
into account Ehe lask two opeations pef formed
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nformation needed o fiqure out
whether gperstion ¢ con be.
Pe('Fofmed ne;c{: ov not



4+ last opetstion @, second lost not a,

2. last two opevabions @
2= 3 last operstion b second |est nat b
4 - last two opeysbions b

O otherwise

I 6 snd oto are defined by the follbwing groph:

According to the technica)
Gonstramt, event ¢
15 nol possible

in states 2 and 4

This mode| 15 yseful, es., for monitoring :

a3 mov tor (n_g aoftware, veceives

infofmal:\'on from Ehe machine
(opere tion Performed) and
uPdabe,s e eokimated state

of the machn'ne,, which (s

visvalized on the screen of an opevstor.

> The sequence of operations veceived from Ehe “field” is olwey s
feaoible (except for possible communicstion exvors...)




2. We wmodify the previovs model ;
o we dd 2 C]ummy state. CO“&C,EMS ercor s tustions

state §: errov
o e define the followmj Outfut:
( o if the sec)uewoe, of o?erst(oms s infeasible

4 otherwise

Resul t{n_g model

8b50\’|:1'n5
b State.

This model 15 useful 1GG, for Plannu'nsz

3i\!9m 3 sequence of oFerat(on5
enevrated v anni
gene n a3 PI nming process,

if tve final output 1s 0,

Ehe sequence 15 infeasible,

and feasible otherwise



exampl, : detrrmine whether Ehe seqUeNCe of opesstions
caabecbbcab

15 feaaible for the machine
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Ehe fine) Ovtput 150:
the sequence 1s infeasible.

E xgercise 2.

Sevies connection of two o)ue,uQMS systems;

—{ o0~
server 5y server Oy

~— ——
queveing System 4 A System # 2

Technical constraint: iF Ehe second qUeUe\'nS s)(stem s full

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

and (5ot avilable fore new service until the customer

can wove, forwerd ( the server 15 b‘ocked)_
We mode| the system with a stste sutomalon (& X \",,g,%) :

e,\(ents 8:% O.} dfl; dz}
J L ~— termnation oF

arvivel terminationof 9 5ervice inS;
of & customer 3service in 9



Had—> queveing system #47 o,¢ 40'4:2'3'4;
state 2¢=

Ao -j--—:» queue{ns system #2. Ha€ 50, 4,25

where:
0: empl:y
A - one custo mev, Ser'ver WOrk{v5
21 two cuslomers server working
3 one customer, sevver blocked

4 : +wo Customers server blocked

I »6' and %o Sre defined by the FO”OWI’VB S\fepln
(we assume thak the system 15 ' tially ?/an:y);




E xgrcise 3

nguemj sy_stem wikh Parelle,l Servers:

server S,

sevver Sy

The bwo servers Perform the same service, but server Sy
is faster than server 5, => Ehe wo servers ave diffevent

Rule, for (outiv5 the customers: if both servers are available,
Ehe, next afn'm'rB customer 15 served {gy Sa

We mode| the system with s stste sutomslon (2, X, T, ;@,%} :

Q,\f@,ﬂtS 8:% Q, d/ll 621
— Lermination of

arrival terminationof o Service 15,
of & customer 3 service fin S

24 3—> Server S, . 0 (n‘dle’,)I 1 (WO\/'IU'VB)
otate 2= Mo 4+ Server S, O (l“dle.)‘ A (WOflu'vB)
A3 > Queve O (empby), (foll)

I ﬁ srd 9o ore defined by the following greph
(we assvme thek the system s 1mrtially ?/npl:)’)t



REMARK : IFf the two servers are 1dentical, Ehe model

can be simplhfied
Y
l We don't need (o c}tstuhjuSh which of the two servers
events C= { Q, d]

(5 wovrlkin g
S termination of
of a customer 3 5eIVICe. (Seneru'c,)

otate 9¢= # Customers in bhe system € 5014,215}

BrePh:
—'.Z j.i ‘DC‘ (3

d(z) d(Z)

S

We use Ehis subscript o remind us that event d may be or(g"na{:ed
by one of tw0 spurces => useful inthe future ...



