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Improving Memory for Solving Dynamic Job Shop Scheduling
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Abstract: When faced with a changing world, humans are apt to look not just to the future, but to the past. Drawing on knowledge
from similar situations we have encountered helps us to decide what to do next. The more experience we’ve had with a particular
situation, the better we can expect to perform. When solving dynamic problems using search, it may be enough to solve the problem
completely from scratch when we encounter it again. An appropriate strategy for store past information is memory. In the researches
shown that using standard memory with evolutionary algorithms for solving dynamic optimization problem is capable. Standard
memory is containing infirmity point memory determinate capacity. In this paper presented a new memory namely Classifier-based
memory, which solves standard memory problems. This memory combined with GA for solving dynamic scheduling. The dynamic
job shop scheduling problem is one of the most complex forms of machine scheduling. Classifier-based memory is introduced to
extend the use of memory to dynamic problems where solutions may become obsolete as the environment changes. Classifier-based
memory creates an abstraction layer between feasible solutions and memory entries so that old solutions stored in memory may be
mapped to solutions that are feasible in the current environment. The technique presented in this paper improves the ability of
memories to guide search quickly and efficiently to good solutions as the environment changes.

Keywords: Classifier-based memory, dynamic job shop scheduling, optimization, genetic algorithm.
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Algorithm: function for combine GA and memory

1. Initialize Pop(0)) % Initialize the population

2. Evaluate (Pop(0))

3. t=1

4. WHILE (termination criteria not fulfilled)

5. Pop(t) =@

6. Parents(t) = Pop(t — 1) UMemory % combine old
population with memory

7. WHILE |Pop(t)| < popsize

8. M(t) = select(Parents(t)) % select individuals and

copy to mating pool
9. M'(t) = crossover(M(t)) % perform crossover
10. M"(t) = mutation(M(t)) % perform mutation
11. Pop(t) = Pop(t) M" %update population
12. Evaluate (Pop(t)) %evaluate individuals in the
population
13. t=t+1
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t=0.5 t=0.8 t=1.1
GA with memory 0.9%(+) 1.5%(4+) 15.7% (+)
Random immigrants —5.7% (=) —49.6% —30.3% (]
Random immigrants with

memo%y -83%(—) | —=51.2%(—) | 13.1% (+)

memory/search 0.2% (4) —18.0%(=) | 2.1% (4)

ol alidle o0y [YA] 2250 | —10.1%(=) | —38.5%(=) | 9.1% (+)
oolgiiny abkidl>l [YA] g 5o +0.1%(+) | +1.3%(+) | 13.3% (+)
ool 4l o [YV] a2 se | —6.1%(=) | —25.1%(=) | 12.7% (+)
olerin AL [¥V] 2o | 40.4%(4) | —1.1%(+) | 11.6% (+)
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