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SJF - Shortest Job First .2.2
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(Bankers Algorithm) n'&7an nnmax .3
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Process P1 Process P2
Lock (Resource A) { Lock (Resource B) {
Lock (Resource B) { Lock (Resource A) {
Continue Execution ... Continue Execution ...
} }
} }
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Available: Vector of length m. If available[j] = k, there are k instances of resource type R; available.

Max: n x m matrix. If Max[i, j] = k, then process P; may request at most k instances of resource R;.

Allocation: n x m matrix. If Allocation[i, j] = k then P; is currently allocated k instances of R;.

YV YV V V

Need: n x m matrix. If Need([i, j] = k, then P; may need k more instances of R; to complete its task.

: NIN PN DPPNNY 29 DOV 10 1D
Need [i, j] = Max([i, j] — Allocation [i, j].
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1. Let Work and Finish be vectors of length m and n, respectively.
Initialize:
Work = Available
Finish[i] = false fori=1,2, .., n.
2. Find an i such that both:
(a) Finish[i] = false
(b) Needi < Work
If no such i exists, go to step 4.
3. Work = Work + Allocationi
Finish[ i] := true
go to step 2.
4. If Finish[i] = true for all i, then the system is in a safe state.

Safe NN NN 280N DR YIAPD YT OMININI WHNYN : NNTY

5 processes: PO through P4;

3 resource types: A (10 instances),
B (5 instances),
C (7 instances).

Snapshot at fime TO:

Allocation Max Available
A B C A B C A B C
PO 0] 1 0 7 5 3 3 3 2
P1 2 0 0 3 2 2
P2 3 0 2 9 0 2
P3 2 1 1 2 2 2
P4 0 0 2 4 3 3
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Solution:
Need [i, j] = Max[i, j]- Allocation [T, j]

A B C

PO 7

4 3
P1 1 2 2
0 0

P2 | 6
P3| o 1 1
P4l 4 | 3 1

The system is in a safe state since the sequence < P1, P3, P4, P2, PO >

satisfies safety criteria. Is this the only possible sequence?

2 mart 3.3
:DNNMON NTIPIA 0NN POIND DOARYND MSPNY 1N DNN PTIA NIN ONININD
Requesti = request vector for process Pi. If Request; [j]= k then process Pi wants k
instances of resource type Rj.

1. If Requesti < Needi go o step 2. Otherwise, raise error condition, since process has

exceeded its maximum claim.

2. If Requesti< Available, go to step 3. Otherwise Pi must wait, since resources are not

available.
3. Pretend to allocate requested resources to Pi by modifying the state as follows:
Available = Available - Requesti;
Allocationi = Allocationi + Requesti;
Needi = Needi - Requesti;
4. If the new state is safe - the resources are allocated to Pi.
If the new state is unsafe - Pi must wait, and the old resource-allocation state is

restored.



no9'N NU'ONAMNIN
avwnnn 'wmY ainn
2220 — n'7von Nidwn

nX wpann PL 7ONn 5w nwpad nuydnd 3nn OXN MIPD YT DNINDNI WHRnwn ,NnnTD
(1, 0, 2) ©axwnn

MIPY PN Y P9 (1, 0, 2) < (3, 3, 2) : v own Request < Available »5 25 oow) ,oUNA
.P1-5 oarwnn nx mypnd

IRYPNN AINND Safe 2892 Py 1Y NN NOIWNN ORND PIT) NY
: NOIYNN AN TP DY IRYPNIN INKRD )0

Allocation Max Available
A B C A B C A B C
PO 0] 1 0 7 5 3 3 3 2
P1 2 0 0 3 2 2
P2 3 0 2 9 0 2
P3 2 1 1 2 2 2
P4 0 0 2 4 3 3
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