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@ blocking set;
o (sub-)set of machines B # () occupied to full capacity,
e jobs on B need further processing, next only within B
o deadlock; a system state with

e not all jobs completed
@ no job can move

@ unsafe state; a system state where deadlock is unavoidable

@ scheduling system restricted to family of digraphs F;
each job is isomorphic to digraph in F.
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RECOGNIZE SAFE STATE
Instance : scheduling system, state s
Question : Is state s safe?

Theorems (1996-2001)

For scheduling systems where either
(i) every machine capacity >1 or
(ii) every job is unconstrained:
state unsafe <= state contains blocking set
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RECOGNIZE SAFE STATE
Instance : scheduling system, state s
Question : Is state s safe?

Theorems (1996-2001)

For scheduling systems where either
(i) every machine capacity >1 or
(ii) every job is unconstrained:
state unsafe <= state contains blocking set

Lemma

Whether state contains blocking set is decidable in polynomial time
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For scheduling system s.t. machines with capacity 1 occur only in
unconstrained plans and out-stars:
state unsafe <= state contains blocking set

RECOGNIZE SAFE STATE NP-hard otherwise
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REACHABILITY
Instance : scheduling system, state s
Question : Can the system reach state s?

Example:
M {1,2,3}
Jl: ° —>e
1 2 3
J2: o .
1 2 3
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REACHABILITY
Instance : scheduling system, state s
Question : Can the system reach state s?

Example:
M {17273} MP {17273}
Jl: o —>e Jf L] <0
1 2 3 1 2 3
JQ: 0 (] Jg —>e .
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Lemma

State s reachable <= state p(s) is safe in new system
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REACHABILITY
Instance : scheduling system, state s
Question : Can the system reach state s?

Lemma

State s reachable <= state p(s) is safe in new system

Theorem

REACHABILITY s decidable in polynomial time for scheduling
system where machines with capacity 1 occur only in
unconstrained plans and in-stars, and NP-hard otherwise.
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Decomposition: machine 3 s.t. set 7y := succ(f) minimal,
« # [ sink on non-succesors, call rest 4.
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M(xi)  M(x)

L1 : internal machine
< : input machine
O : output machine
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