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Algorithm 1 Next-Ascent Stochastic Hillclimbing(NASH) for
Maximization

1: Initialize a random solution ¢

2: Best_Evaluation = Evaluate(c)

3: while termination condition is not met do

4. ¢’'=c

5: Number_Perturbations = Select an Integer from [1,m*|c|]
6: for i =1 .. Number_Perturbations do

7: Select a parameter p from ¢’ randomly

8 ¢’ = Modify p to a random value between [(0.75%p), (1.25%p)]
9: end for
10: Candidate_Evaluation = Evaluate(c’)
11: if Candidate_Evaluation < Best_Evaluation then
12: c=c’
13: Best_Evaluation = Candidate_Evaluation
14: else
15: Discard ¢’
16: end if

17: end while
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Algorithm 2 Deep-Opt

1: Create a set of solutions S

2: Evaluate all solutions in S

3: while termination condition is not met do
4: Scale all solutions in S to [0.0,1.0]

5: Train a DNN to map S — Evaluation(S)
6: Freeze the weights of DNN
7:
8: Initialize C to be empty
9: while |C| < Number-To-Generate-From-Model do
10: Create a new solution by perturbing the best solution
11: Append the new solution to C
12: end while
13: Select a fraction of C — C’
14:

15: Clamp the network’s output to 1.0
16: for eachd € C’ do

17: Initialize the DNN’s input with d

18: Change the input to d’ by back-drive
19: Replace d in C with d’

20: end for

21: Evaluate all solutions in C

22:

23: Initialize NASH with a solution which have the highest
evaluation in C

24: Run NASH and record all of the unique solutions (into set
Y ) evaluated by the NASH run.

25:

26: Select a subset of the best solutions from Y — Y’
27: S—S+Y

28: prune S if necessary

29: end while
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Algorithm 3 Deep-Opt for Multi-Objecive

Create a set of solutions S
Evaluate all solutions in S
Assign a weight vector to each solution in S
Make dataset to train DNN
while termination condition is not met do
Scale all solutions to [0.0,1.0]
Train a DNN to map solutions — Evaluation(solutions)
with dataset

A A T

8: Freeze the weights of DNN
9:
10: Clamp the network’s outputs to [1.0]*num-
ber_of_objectives
11: for each s € S do
12: Initialize the DNN’s input with s
13: Change the input to s’ by back-drive
14: Mutate s’ to s”
15: if evaluate(s”, weight_vector_for_s) is better than eval-
uate(s, weight_vector_for_s) then
16: replace s in S with s”
17: end if
18: Add s” to dataset to train DNN
19: end for
20: prune dataset if necessary

21: end while
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EES

FEZETF 1L (w/o surrogate)

82 F 1L (with surrogate)

NSGAII

MOEA/D

MOEA/D-DRA

F1

2.35%x107%+4.92x107

2.49x1074£6.79x10~>

8.98x107°+2.09x107?

3.12x107°+1.34x107°

1.42x107*+1.05x10~*

F2

2.00x1072+1.44x1073

2.04x1072£1.27x1073

1.52x1072+8.04x1073

3.59x1073+3.05x10

7.30x1073+8.35x10~°

F3

1.06x1072+9.82x 1077

90.47x1073+2.86x1073

9.51x1073+4.99x1073

6.92x1073+8.48x10~%

3.94x1073+6.27x1073

F4

1.65x1072+4.77x1073

1.43x1072+4.63x10~°

1.47x1072£1.44x1073

4.16x1073+3.35x10~>

9.59x10~#+3.32x10~*

F5

9.57x1073+2.58x1073

8.95x1073+£2.65x1073

5.39x103+3.08x10

3.93x1073+4.73x1073

3.05x1073+2.54x1073

F6

430x1073+1.39x1073

4.00x1073+9.83%x10~*

1.28%x1073+7.40x10~4

2.76x1074£9.07x107

1.88x10~%+£4.34x10°

F7

1.77x1072+5.71x1073

1.64x1072+4.85%x1073

3.69x1072+1.29x1073

1.13x1072+7.01x1073

2.17x1072+8.46x1073

F8

3.01x1072£5.95x1073

3.08x1072+8.16x1073

3.63x1072+1.23x1072

1.43x1072+1.04x1072

2.29%1072+1.32x1072

F9

3.56x1072£3.72x1073

3.36x1072+3.10x1073

4.16x1072£1.76x1073

2.96x1073+1.43x10

5.48x103+4.65x10

Table 4: LZ 12813 3 HV OFER

EES

FEZEFVE (w/o surrogate)

8 ZF 1k (with surrogate)

NSGAII

MOEA/D

MOEA/D-DRA

F1

1.01x107Z+1.15x1073

9.88x1073+8.19x10~*

4.24x1073+£4.44x1077

1.32x1073+£2.66x10~°

1.56x1073+1.26x1077

F2

5.75%1072+5.18x1073

5.81x1072+4.10x1073

1.02x107T£1.80%x1072

3.84x1072£1.36x1072

4.56x1072£2.49%x1072

F3

4.17x1072+1.18%x1072

3.97x1072+4.42x1073

5.13x1072+1.27x1072

2.81x1072+2.18x102

2.07x1072x1.37x1072

F4

5.18x1072+8.40x 1073

4.86x1072+£9.96x107>

4.93%x1072£5.15x1073

1.85%1072£6.74x1073

7.77x1073+£1.46x107>

F5

4.02x1072+4.07x1073

3.72x1072+4.70x1073

3.89x1072+8.29x1073

2.22x1072+6.65x1073

2.03x1072+9.37x1073

F6

1.26x1077+8.59x 1073

1.26x107T£1.09%1072

1.11x107T£1.54%x1072

4.53x1072+4.05x107>

4.48x1072+3.38x107

F7

6.52x1072+1.94x1072

6.28%x1072+1.27x1072

1.50x1071+7.79x1072

2.42x1072+2.22x1072

4.75%1072£2.48%x1072

F8

1.44x10°7£2.23x1072

1.54x107T£2.84%x1072

1.53x107T£3.04%x1072

1.75%107T£3.34%x 1072

2.09x10°T+8.11x1072

F9

6.83x1072+6.35x1073

6.91x1072+4.66x1073

1.09x107T+2.88x1072

4.14x1073+2.54x1072

5.15%x1072+3.16x1072

Table 5: LZ 12813 % IGD O#ER

EES

182 F £ (w/o surrogate)

82T 1L (with surrogate)

NSGAII

MOEA/D

MOEA/D-DRA

RE21

2.57x1073+1.92x10~*

2.46x1073+2.17x10~*

2.97x1073+1.06x10~%

6.03x107T+1.06x1072

5.90x107T+1.04x1072

RE22

3.30x1072+6.44x1073

3.29x1072+9.55x1073

4.08x1073+£3.08x1074

2.74x1073+£8.21x107°

2.71x1073+£7.43x10~*

RE23

2.44x1073+£7.23%x107%

2.55x1073+6.76x107%

2.41x107%+1.26x107°

1.98x1072£2.51x107%

2.01x1072+4.38x107%

RE24

5.11x107%+6.49x107°

4.90x10~*+6.80x10~>

6.72x1074+5.34x107°

5.52x1073+3.53x107°

5.50x1073+3.22x107°

RE25

2.28x107°+5.30x107°

2.59x107°+6.74x107°

3.01x10"0+1.05x10~ !

5.63x107T+3.00x 10712

5.63x1071+7.89x 10712

RE31

5.67x1077+3.66x107°

5.35x107°+2.17x107

4.01x107°+2.61x107°

2.42x107%+9.79x107°

2.43%107%+9.34x107°

RE32

2.36x107%+9.47x 107

2.21x107%+7.80x107°

4.58x107°+1.05x10~°

3.58x1072+7.51x107*

3.54%1072+6.05x10~%

RE33

-1.23x107*+2.89x10~*

-3.47x107%+2.33x10~*

9.53x107%+6.61x10~*

2.90x10~%+4.14x10~*

6.76x107+9.17x10~*

RE34

2.55%1072+2.12x1073

2.54x1072+2.23x1073

4.21x1073+5.69x10~*

6.07x1072+8.39x1073

6.23%x1072+9.10x1073

RE35

1.16x1073+1.15x 1077

1.14x1073£1.54%x1077

1.42x1073+£4.22x 1077

1.04x103+£1.70x10~7*

1.07x1073+2.03x1073

RE36

2.51x107%+1.67x10~*

3.75%x1074£1.96x10~*

1.08x10~%+7.81x10~>

5.18x1074+4.20x10~*

3.25x1074+1.21x107*

RE37

1.71x1072£1.73x1073

1.66x1072+2.00x1073

1.08%1072+1.11x1073

6.33x1073+3.96x10~*

6.16x1073+3.18x10*

Table 6: RE I281F 2 HV OFER
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