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Preselective policies

F is forbidden set + F cannot be scheduled simultaneously
but every proper subset can

Solve conflict on every F by selecting a waiting job j . €F

Jp must wait until some job from F is completed

"-II F I-'I |

® ' selected ®‘ . OR condition
@ J F—»@ . representing
@ * @ # local priority

do early start scheduling w.r.t. original precedence constraints

and OR conditions resulting from forbidden sets
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An application: Disassembly
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Feasibility of waiting conditions ‘W

A realization of W is an acyclic graph R= (V, A) on V s.t.
for every waiting condition (X, j),
W, there is some i € X preceding j

1 3 4 5
o -3 o -3
red arcs define a realization ) J ;
& -0
special case: linear realization 12 3 4 3 ¢ 1

An algorithm for testing feasibility

0 Tries to construct a linear realization for W
0 Imitates topological sort for digraphs

List L =[]
while (there is a job i€ V that is not a waiting job of a condition in W)
begin
insert i at the end of L and delete it from V'
if (some waiting condition (X, j) becomes satisfied)
delete (X, j) from W
end
return L
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Correctness of the algorithm

W feasible <> L contains all jobs =" s vl

=": Let R be a linear realization but L = V'

R

T T—-’ 'realﬁ‘o@s = \/\L

j firstjobin V'\ L

j not in L => there is a waiting condition (X, j) with X C '\ L

=> all jobs in X are red

but in R, there must be a job i € X, i.e.,a red job, before j
=> contradiction




Consequences and further properties

a V\L corresponds to a generalized cycle

1.e., a set C fulfilling

j€ C = there is a waiting condition (X, j) with X C C

a The list L is an C&-maximal feasible subset of V'

0 Every linear realization can be constructed by the algorithm

Combinatorial properties:

1 The linear realizations form the basic words of an antimatroid
Korte & Lovasz [1984]

O In the graph of linear realizations (adjacency <> transposition),
vertex connectivity = minimum degree Naatz [2000]
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jJEV AND node: S; = max {SW + dw:f}

(w,j)EA :
' min-max system
w&E WORnDNode: S, = Ur,grElA{Sd,- + d_m,}
(0, ,..., ) S;,-..,S)and (7},..., T,) solutions
1s a solution = (min{S,, 7}},..., min{S,, 7,}) solution
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Preselective policies and AND/OR networks

F,
«>¢h@

1) 0

3—

T {345}, {14} AND/OR network representing I1
Lo o
4 4 start in policy I1
= min/max of path lengths
this choice of = min/max of sums of processing times
waiting jobs

defines policy IT = | Il is continuous and monotone




No anomalies for preselective policies

2 identical parallel machines
= [ =1{4,5,7} is only forbidden set

7

x =(4,2,2,5,5,10,10)

SRR ———

Y= x=1= (31'1!1;4;4;9;9)
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