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Algorithm 1. Initial population

1. Initial three of the chromosomes by using three
heuristic rank policies

2: for i=3 to PopSize-1 do

3:  for j=0 to ChSize-1 do

4: generate a genes j € (0, ChSize — 1) randomly that
not generated in pervious genes

5: move chromosome i from left to right in first valid
place in the queue in order to has a valid topological
order

6: end for

7: end for
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6: Assign subtask ti to the processor pk that minimizes
EFT(t;, pi)

7: end for

8: Remove ti from the priority queue

9: end while

10: Return makespan= AFT (t,ic)-
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Algorithm 3. Crossover operation

Input: Two parents from the current population.
Output: Two new offsprings

1: Choose randomly a suitable crossover point i

2. Cut the father’s chromosome and the mother’s
chromosome into left and right segments
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Algorithm 2. Assigning subtasks to processors function

1: Fill the priority queue with subtasks

2: while the priority queue is not empty do

3: Select the first subtask ti from the priority queue

4: for each processor pk in the processor set do

5. Compute EFT(t;p,) value using the insertion-
based HEFT scheduling policy

2 Fittest
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3: Choose randomly a gene Tk in the interval [i+1, j-
1]

4:if I <ifor all TI member Pred(k) then

5: Generate a new offspring by interchanging gene Ti
and gene Tk

6: return the new offspring

7: else

8: Goto Step 1

9:end if

o Slos (B iy 595!

el camlr Sopen iz Sles om0
;S_,:bu.asr‘ g :).Q‘\SLS')}'O‘UW‘OM—‘)O@&U
Dgd g0 03ld arass Cubls

Algorithm 6. Mutation Reduce

: Check the HDFS engine

. Assign the result of algorithm 6 to each Reducer

: Run the MapReduce job tracker

: Start the calculation

: Write the result into M blocks

: Check the termination

. if all individuals have been processed successfully
then Write best individual to global file in DFS

8: Send the result to the cluster
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2 Roulette-wheel selection via stochastic acceptance

A

3: Generate a new offspring, namely the son

4: Inherit the left segment of the father’s
chromosome to the left segment of the son’s
chromosome

5: Copy genes in mother’s chromosome that do not
appear in the left segment of father’s chromosome to
the right segment of son’s chromosome

6: Generate a new offspring, namely the daughter

7: Inherit the left segment of the mother’s
chromosome to the left segment of the daughter’s
chromosome

8: Copy genes in father’s chromosome that do not
appear in the left segment of mother’s chromosome
to the right segment of daughter’s chromosome

9: Return the two new offsprings
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Algorithm 4. Crossover Mapper

: Run HDFS engine

: Assign algorithm 5 to each mapper

: Run the MapReduce job tracker

: Start the calculation

: Write the result into M blocks

: Send the result to the shuffle phase

. if all individuals have been processed successfully
then Write best individual to global file in DFS

8: Copy and send the result to the Reducer
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Algorithm 5. Mutation operation

Input: A randomly chosen chromosome.
Output: A new chromosome.

1: Choose randomly a gene Ti

2: Find the first successor Tj member Succ(i)
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Algorithm 7. Roulette-wheel selection via stochastic
acceptance

Input: A current population chromosome.
Output: A selected chromosome
1:do Generate a random number Re [0,PopSize-1];

2: _Makespanr _ _ 1 then
makespan,,in

3: return chromosomey, ;

4: endif

6: while (founding a one of the fittest solution).
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