Assignment 3 - CSI5109

A disk drive is to be shared amongawoncurrent users. M@ver, they are not allwved to
use it at the same time. In the follmg system, the OS uses a semaphore to ensure that only
one user at a time can perform a read vo#ld by a write operation:

D skSen{ P, V] := P; V; DiskSen{P,V]|
User[P, V, R W := P, R W V, User[P, V. R W
Systen{ Rl, W, R2, W] :=

hide P, Vin

( User[P,V,R1L,W] ||| User[P,V,R2, W] )
| [P, V]
Di skSeni P, V]

Using the gpansion theorem, pve the follaving equvalence:
Systen[R1, W, R2, W] = i; Rl; i; W, Systen[Rl, W, R2, W]

[]
i; R2; W2; i; Systen[RlL, W, R2, W]

The following “useful” lavs are &lse friends. Gie countereamples:

a)A[l (Bl O = A[l B|| A[]C
b) All (B[1 O = (All B [I (A]l O
C) Al[G] (BI[LIIO = (A[GI|B [[L]| C
for sets of gtesG andL (hint: such processes only need to contain one action each)

l

A behavior expressiorB is said to be stable if for ri&, B -i-> B’. Show the
following:

a) if B1=; B2 then Bl is stable if and only iB2 is stable)
b) if (B1=B2 andB1 andB2 are stable) theB1 =; B2

Prove or dispree the follaving (this can be done mostly by applying Wwmlavs seen in
class):

a)i; (BL[] i; (B2[] B3)) [] B3 = i; (BL[] i; (B2[] B3))
b)a; (B1[] B2) [] a; B2 =, a; (BL [] i; B2



