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Introduction

This document presents additional information on the bbob-mixint and bbob-biobj-mixint bench-
mark problems introduced in [4] and implemented in the COCO (COmparing Continuous Optimizers)
platform [3] available at https://github.com/numbbo/coco.

The document first gives a short overview of the mixed-integer problems followed by level sets plots
for all problem instances of the bbob-mixint suite.

The bbob-mixint and bbob-biobj-mixint Test Suites

The bbob-mixint test suite provides 24 mixed-integer single-objective functions in six dimensions (5, 10,
20, 40, 80 and 160) that were constructed by discretizing the 24 functions from the bbob [2] (dimensions
up to 40) and bbob-largescale [5] suites (dimensions 80 and 160).

The bbob-biobj-mixint test suite combines the bbob-mixint problems into bi-objective ones in the
same way the bbob-biobj-ext problems were constructed from the bbob problems [1]. This yields 92
mixed-integer bi-objective functions in six dimensions (5, 10, 20, 40, 80 and 160).

For both suites, all decision space dimensions n are multiples of 5. Each n-dimensional problem has
4/5n integer and 1/5n continuous variables. The arities of n/5 consecutive variables are 2, 4, 8, 16 and
∞. This means that the following holds for the function domain X:

X = {0, 1}n/5 × {0, 1, 2, 3}n/5 × {0, 1, . . . , 7}n/5 × {0, 1, . . . , 15}n/5 × Rn/5 (1)

In COCO, the number of integer variables and their lower and upper limits for any mixed-integer
problem PROBLEM can be accessed through the following language-dependent interfaces:

C/C++ coco problem get number of integer variables(PROBLEM),
coco problem get smallest values of interest(PROBLEM),
coco problem get largest values of interest(PROBLEM)

Python PROBLEM.number of integer variables,
PROBLEM.lower bounds,
PROBLEM.upper bounds,

Java PROBLEM.getNumberOfIntegerVariabls(),
PROBLEM.getSmallestValuesOfInterest(),
PROBLEM.getLargestValuesOfInterest()

Matlab/Octave cocoProblemGetNumberOfIntegerVariables(PROBLEM),
cocoProblemGetSmallestValuesOfInterest(PROBLEM),
cocoProblemGetLargestValuesOfInterest(PROBLEM)
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Note that although the functions are defined on R for any continuous variable, the smallest/largest
values of interest correspond to values that contain the optimal solution and equal −5/5 for bbob-mixint
problems and −100/100 for bbob-biobj-mixint problems.

Level Sets for the bbob-mixint Test Suite

In the continuation of this document, we provide level set plots for all problem instances of the bbob-mixint
test suite. The plots show the objective function values for the cut xi, xi+1 through the region of interest
in the decision space that contains the optimal solution (depicted as the black dot), where xi is the last
integer variable and xi+1 is the first continuous one. Darker colors denote smaller values. All plots were
created on COCO version 2.3. Each page contains level sets for all instances of a bbob-mixint problem
with the same function and dimension.
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1 Function f1 – Sphere

1.1 Function f1, Dimension 5
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1.2 Function f1, Dimension 10
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1.3 Function f1, Dimension 20
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1.4 Function f1, Dimension 40
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1.5 Function f1, Dimension 80
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1.6 Function f1, Dimension 160
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2 Function f2 – Ellipsoidal

2.1 Function f2, Dimension 5
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2.2 Function f2, Dimension 10
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2.3 Function f2, Dimension 20
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2.4 Function f2, Dimension 40
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2.5 Function f2, Dimension 80
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2.6 Function f2, Dimension 160
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3 Function f3 – Rastrigin

3.1 Function f3, Dimension 5
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3.2 Function f3, Dimension 10
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3.3 Function f3, Dimension 20
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3.4 Function f3, Dimension 40
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3.5 Function f3, Dimension 80
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3.6 Function f3, Dimension 160
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4 Function f4 – Büche-Rastrigin

4.1 Function f4, Dimension 5
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4.2 Function f4, Dimension 10
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4.3 Function f4, Dimension 20
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4.4 Function f4, Dimension 40
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4.5 Function f4, Dimension 80
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4.6 Function f4, Dimension 160
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5 Function f5 – Linear Slope

5.1 Function f5, Dimension 5
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5.2 Function f5, Dimension 10
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5.3 Function f5, Dimension 20

0 5 10 15
x16

4

2

0

2

4

x17

15.000
30.000

45.000
60.000

75.000
90.000

Instance 1

0 5 10 15
x16

4

2

0

2

4

x17

675.000

690.000

705.000
720.000

735.000
750.000

Instance 2

0 5 10 15
x16

4

2

0

2

4

x17

90.000

105.000

120.000

135.000
150.000
165.000

Instance 3

0 5 10 15
x16

4

2

0

2

4

x17

960.000
975.000

990.000

1005.000

1020.0001035.000

Instance 4

0 5 10 15
x16

4

2

0

2

4

x17

-15.000
0.000

15.000

30.000

45.000
60.000

Instance 5

0 5 10 15
x16

4

2

0

2

4

x17

315.000
330.000

345.000
360.000

375.000

Instance 6

0 5 10 15
x16

4

2

0

2

4

x17

-75.000

-60.000

-45.000
-30.000

-15.000
Instance 7

0 5 10 15
x16

4

2

0

2

4

x17

330.000

345.000

360.000
375.000

390.000Instance 8

0 5 10 15
x16

4

2

0

2

4

x17

-45.000

-30.000 -15.000

0.000

15.000

30.000

Instance 9

0 5 10 15
x16

4

2

0

2

4

x17

-15.000 0.000

15.000
30.000

45.000
60.000

Instance 10

0 5 10 15
x16

4

2

0

2

4

x17

45.000
60.000

75.000
90.000

105.000
120.000

Instance 11

0 5 10 15
x16

4

2

0

2

4

x17

855.000

870.000

885.000
900.000

915.000

930.000

Instance 12

0 5 10 15
x16

4

2

0

2

4

x17

60.000

75.000

90.000
105.000

120.000

135.000

Instance 13

0 5 10 15
x16

4

2

0

2

4

x17

120.000
135.000

150.000
165.000

180.000
195.000

Instance 14

0 5 10 15
x16

4

2

0

2

4

x17

15.000
30.000

45.000

60.000

75.000
90.000

Instance 15

bbob-mixint, function 5, dimension 20

32



5.4 Function f5, Dimension 40
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5.5 Function f5, Dimension 80
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5.6 Function f5, Dimension 160
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6 Function f6 – Attractive Sector

6.1 Function f6, Dimension 5
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6.2 Function f6, Dimension 10
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6.3 Function f6, Dimension 20
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6.4 Function f6, Dimension 40
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6.5 Function f6, Dimension 80
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6.6 Function f6, Dimension 160
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7 Function f7 – Step Ellipsoidal

7.1 Function f7, Dimension 5
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7.2 Function f7, Dimension 10
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7.3 Function f7, Dimension 20
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7.4 Function f7, Dimension 40

0 5 10 15
x32

4

2

0

2

4

x33
200.000

400.000

600.000800.0001000.000
1200.000

Instance 1

0 5 10 15
x32

4

2

0

2

4

x33 80.000

160.000

240.000

32
0.

00
0

400.000

40
0.0

00

Instance 2

0 5 10 15
x32

4

2

0

2

4

x33

150.000

300.000

450.000

600.000

Instance 3

0 5 10 15
x32

4

2

0

2

4

x33

100.000

200.000

200.000

300.000

300.000

400.000
500.000

Instance 4

0 5 10 15
x32

4

2

0

2

4

x33
200.000

400.000

600.000800.000

Instance 5

0 5 10 15
x32

4

2

0

2

4

x33

150.000 300.000

45
0.

00
0

600.000

750.000

Instance 6

0 5 10 15
x32

4

2

0

2

4

x33
0.000

150.000

300.000

450.000
600.000

Instance 7

0 5 10 15
x32

4

2

0

2

4

x33

100.000

20
0.0

00

30
0.

00
0

40
0.0

00

Instance 8

0 5 10 15
x32

4

2

0

2

4

x33

150.000

300.000450.000600.000
750.000900.000

Instance 9

0 5 10 15
x32

4

2

0

2

4

x33

-300.000

-200.000

-100.000

0.000

Instance 10

0 5 10 15
x32

4

2

0

2

4

x33 500.000

600.000
700.000

800.000
900.000

Instance 11

0 5 10 15
x32

4

2

0

2

4

x33

160.000

240.000
320.000

400.000480.000 560.000
Instance 12

0 5 10 15
x32

4

2

0

2

4

x33
-200.000

-100.000

0.000
100.000

200.000300.000
300.000

Instance 13

0 5 10 15
x32

4

2

0

2

4

x33 45
0.0

00

600.000
750.000

900.000

1050.000

Instance 14

0 5 10 15
x32

4

2

0

2

4

x33

-700.000

-6
00

.0
00

-500.000

-400.000

-300.000

Instance 15

bbob-mixint, function 7, dimension 40

45



7.5 Function f7, Dimension 80

0 5 10 15
x64

4

2

0

2

4

x65

15
0.0

00
300.000

450.000
60

0.0
00

Instance 1

0 5 10 15
x64

4

2

0

2

4

x65

80.000

160.000

160.000

240.000
320.000

400.000

Instance 2

0 5 10 15
x64

4

2

0

2

4

x65

60
.0

00120.000
180.000

24
0.

00
0

300.000

Instance 3

0 5 10 15
x64

4

2

0

2

4

x65

60.000

12
0.

00
0

180.000 240.000
300.000

360.000

Instance 4

0 5 10 15
x64

4

2

0

2

4

x65 150.000
300.000

450.000
600.000

750.000

Instance 5

0 5 10 15
x64

4

2

0

2

4

x65 80
.00

0

160.000

240.000

240.000

320.000

320.000

400.000

480.000

Instance 6

0 5 10 15
x64

4

2

0

2

4

x65

0.000
100.000

200.000300.000

Instance 7

0 5 10 15
x64

4

2

0

2

4

x65 150.000
300.000

450.000 600.000

750.000

Instance 8

0 5 10 15
x64

4

2

0

2

4

x65

150.000 30
0.0

00

450.000
600.000

Instance 9

0 5 10 15
x64

4

2

0

2

4

x65

-320.000

-240.000
-160.000

-80.000
0.000

Instance 10

0 5 10 15
x64

4

2

0

2

4

x65

500.000

60
0.

00
0

700.000 800.000

Instance 11

0 5 10 15
x64

4

2

0

2

4

x65

160.000

240.000

320.000 400.000

480.000
560.000

640.000

Instance 12

0 5 10 15
x64

4

2

0

2

4

x65

-200.000

-100.0000.000

100.000
200.000

Instance 13

0 5 10 15
x64

4

2

0

2

4

x65
400.000 480.000

560.000

640.000

Instance 14

0 5 10 15
x64

4

2

0

2

4

x65

-750.000

-700.000

-700.000

-650.000

-650.000

-600.000
-550.000 -500.000

Instance 15

bbob-mixint, function 7, dimension 80

46



7.6 Function f7, Dimension 160
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8 Function f8 – Rosenbrock (Original)

8.1 Function f8, Dimension 5
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8.2 Function f8, Dimension 10
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8.3 Function f8, Dimension 20
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8.4 Function f8, Dimension 40
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8.5 Function f8, Dimension 80
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8.6 Function f8, Dimension 160
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9 Function f9 – Rosenbrock (Rotated)

9.1 Function f9, Dimension 5
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9.2 Function f9, Dimension 10
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9.3 Function f9, Dimension 20
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9.4 Function f9, Dimension 40
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9.5 Function f9, Dimension 80
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9.6 Function f9, Dimension 160
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10 Function f10 – Ellipsoidal (Rotated)

10.1 Function f10, Dimension 5

0 5 10 15
x4

4

2

0

2

4

x5
1500.000

1500.000

3000.000
4500.000
6000.000
7500.000
9000.000

Instance 1

0 5 10 15
x4

4

2

0

2

4

x5

8000.000

16000.000

24000.000

Instance 2

0 5 10 15
x4

4

2

0

2

4

x5

500.000

500.000

1000.000

1000.000

1500.000

1500.000
2000.000

Instance 3

0 5 10 15
x4

4

2

0

2

4

x5

10000.000

20000.000

30000.000

Instance 4

0 5 10 15
x4

4

2

0

2

4

x5

600.000

600.000
1200.000

1200.000

1800.000

1800.000

2400.000

Instance 5

0 5 10 15
x4

4

2

0

2

4

x5

2500.000

2500.000

5000.000

5000.000

Instance 6

0 5 10 15
x4

4

2

0

2

4

x5

10
00

0.0
00

20
00

0.
00

0

30
00

0.
00

0

40
00

0.0
00

50
00

0.0
00

Instance 7

0 5 10 15
x4

4

2

0

2

4

x5

5000.000

10000.000 15000.000

20000.000

Instance 8

0 5 10 15
x4

4

2

0

2

4

x5

60
00

.00
0

12
00

0.
00

0
18

00
0.0

00

24
00

0.0
00

Instance 9

0 5 10 15
x4

4

2

0

2

4

x5

50
0.

00
0

10
00

.0
00

1500.000

20
00

.0
00

25
00

.0
00

30
00

.0
00

35
00

.0
00

Instance 10

0 5 10 15
x4

4

2

0

2

4

x5

8000.000

16000.000

24000.000

Instance 11

0 5 10 15
x4

4

2

0

2

4

x5

2500.000

2500.000

5000.0007500.00010000.000
Instance 12

0 5 10 15
x4

4

2

0

2

4

x5

2000.000
4000.000

6000.000
8000.000

Instance 13

0 5 10 15
x4

4

2

0

2

4

x5

8000.000

16000.000
24000.00032000.000

Instance 14

0 5 10 15
x4

4

2

0

2

4

x5

6000.000

12000.000

Instance 15

bbob-mixint, function 10, dimension 5

60



10.2 Function f10, Dimension 10
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10.3 Function f10, Dimension 20
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10.4 Function f10, Dimension 40
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10.5 Function f10, Dimension 80
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10.6 Function f10, Dimension 160
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11 Function f11 – Discus

11.1 Function f11, Dimension 5
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11.2 Function f11, Dimension 10
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11.3 Function f11, Dimension 20
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11.4 Function f11, Dimension 40
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11.5 Function f11, Dimension 80
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11.6 Function f11, Dimension 160
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12 Function f12 – Bent Cigar

12.1 Function f12, Dimension 5
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12.2 Function f12, Dimension 10
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12.3 Function f12, Dimension 20
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12.4 Function f12, Dimension 40
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12.5 Function f12, Dimension 80
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12.6 Function f12, Dimension 160
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13 Function f13 – Sharp Ridge

13.1 Function f13, Dimension 5
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13.2 Function f13, Dimension 10
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13.3 Function f13, Dimension 20
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13.4 Function f13, Dimension 40
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13.5 Function f13, Dimension 80
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13.6 Function f13, Dimension 160
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14 Function f14 – Different Powers

14.1 Function f14, Dimension 5
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14.2 Function f14, Dimension 10
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14.3 Function f14, Dimension 20
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14.4 Function f14, Dimension 40
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14.5 Function f14, Dimension 80
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14.6 Function f14, Dimension 160
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15 Function f15 – Rastrigin

15.1 Function f15, Dimension 5
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15.2 Function f15, Dimension 10
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15.3 Function f15, Dimension 20

0 5 10 15
x16

4

2

0

2

4

x17

120.000
135.000

150.000165.000

180.000

Instance 1

0 5 10 15
x16

4

2

0

2

4

x17

24.000

32
.00

0

40.000

40.000

48.000

48.000
Instance 2

0 5 10 15
x16

4

2

0

2

4

x17

15.000

30.000
45.000
60.000

Instance 3

0 5 10 15
x16

4

2

0

2

4

x17

24.000

32.000

40
.00

0

40.000

48.000

Instance 4

0 5 10 15
x16

4

2

0

2

4

x17

15.000

30.000
45.000

60.000

Instance 5

0 5 10 15
x16

4

2

0

2

4

x17
32.000

40.000
48.000 56.000Instance 6

0 5 10 15
x16

4

2

0

2

4

x17

40.000

48.000 56.000

64.000
Instance 7

0 5 10 15
x16

4

2

0

2

4

x17

8.000

8.
00

0 16.000

24
.0

00
24

.0
00

Instance 8

0 5 10 15
x16

4

2

0

2

4

x17

32.000

32.000

32.000

40.000

40.000

48.000 56.000

Instance 9

0 5 10 15
x16

4

2

0

2

4

x17 120.000128.000 136.000

144.000

Instance 10

0 5 10 15
x16

4

2

0

2

4

x17

16
.0

00

16.00016
.0

00
24

.00
032.000 Instance 11

0 5 10 15
x16

4

2

0

2

4

x17

80.000

88.000

88.
000

Instance 12

0 5 10 15
x16

4

2

0

2

4

x17

40.00048.000
56.000

Instance 13

0 5 10 15
x16

4

2

0

2

4

x17

0.000

0.000

0.000

8.000

16.00024.000
32.000

Instance 14

0 5 10 15
x16

4

2

0

2

4

x17

-18.000

-18.000

-18.000

-12.000

-12.000

-12.000

-6.0000.000

Instance 15

bbob-mixint, function 15, dimension 20

92



15.4 Function f15, Dimension 40
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15.5 Function f15, Dimension 80

0 5 10 15
x64

4

2

0

2

4

x65

14
0.0

00
150.000

Instance 1

0 5 10 15
x64

4

2

0

2

4

x65

48.00056.000

Instance 2

0 5 10 15
x64

4

2

0

2

4

x65 24.000

32.000

40
.00

0

40.000 48.000
Instance 3

0 5 10 15
x64

4

2

0

2

4

x65

40.000

50.000

60
.0

00

Instance 4

0 5 10 15
x64

4

2

0

2

4

x65

30.000
40.000

Instance 5

0 5 10 15
x64

4

2

0

2

4

x65 48.000

56.000

Instance 6

0 5 10 15
x64

4

2

0

2

4

x65

48.000

56.000

64.000

64
.0

00

64.000

72.000

80.000

Instance 7

0 5 10 15
x64

4

2

0

2

4

x65

8.00016.000

24.000

32.000

32
.00

0

Instance 8

0 5 10 15
x64

4

2

0

2

4

x65 48.000

56.000

56.000

64.000 64.000

Instance 9

0 5 10 15
x64

4

2

0

2

4

x65

150.000

Instance 10

0 5 10 15
x64

4

2

0

2

4

x65

16.00024.000

32.000

32.000

40.000

Instance 11

0 5 10 15
x64

4

2

0

2

4

x65 88
.0

00

96.000

104.000

104.000

104.000

Instance 12

0 5 10 15
x64

4

2

0

2

4

x65

40
.00

0

48
.00

0

56.000

56
.0

00

56.000
56.000

64.000

Instance 13

0 5 10 15
x64

4

2

0

2

4

x65
16

.00
0

24
.0

00

24.000

24.000

Instance 14

0 5 10 15
x64

4

2

0

2

4

x65

-8.000 0.
00

0

8.000 8.000

8.000

8.000
Instance 15

bbob-mixint, function 15, dimension 80

94



15.6 Function f15, Dimension 160
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16 Function f16 – Weierstrass

16.1 Function f16, Dimension 5
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16.2 Function f16, Dimension 10
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16.3 Function f16, Dimension 20
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16.4 Function f16, Dimension 40
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16.5 Function f16, Dimension 80
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16.6 Function f16, Dimension 160
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17 Function f17 – Schaffers F7

17.1 Function f17, Dimension 5
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17.2 Function f17, Dimension 10
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17.3 Function f17, Dimension 20
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17.4 Function f17, Dimension 40
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17.5 Function f17, Dimension 80
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17.6 Function f17, Dimension 160
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18 Function f18 – Schaffers F7 (Moderately Ill-Conditioned)

18.1 Function f18, Dimension 5

0 5 10 15
x4

4

2

0

2

4

x5
0.000

25.000

25.000

25.000

25.000

25.00050.000 50.000

75.000

75.000

Instance 1

0 5 10 15
x4

4

2

0

2

4

x5

40.000

80.000

120.000

Instance 2

0 5 10 15
x4

4

2

0

2

4

x5 300.000

450.000

450.000

600.000
750.000900.000

Instance 3

0 5 10 15
x4

4

2

0

2

4

x5

250.000500.000

Instance 4

0 5 10 15
x4

4

2

0

2

4

x5

-125.000 -125.000

-100.000

-75.000

-50.000
Instance 5

0 5 10 15
x4

4

2

0

2

4

x5

-210.000-180.000

-150.000-150.000
-150.000-120.000 -120.000

-120.000
-90.000-90.000

-90.000
Instance 6

0 5 10 15
x4

4

2

0

2

4

x5
150.000

200.000 200.000200.000

200.000200.000

250.000
250.000

250.000 250.000
250.000250.000
250.000
250.000

250.000300.000300.000
300.000300.000 300.000300.000
350.000350.000 350.000

Instance 7

0 5 10 15
x4

4

2

0

2

4

x5

100.000

100.000

150.000

200.000
250.000 250.000300.000

Instance 8

0 5 10 15
x4

4

2

0

2

4

x5

80.000

160.000

Instance 9

0 5 10 15
x4

4

2

0

2

4

x5
100.000

200.000

300.000 400.000

Instance 10

0 5 10 15
x4

4

2

0

2

4

x5

200.000

225.000

250.000

250.000

275.000

275.000
300.000

300.000

Instance 11

0 5 10 15
x4

4

2

0

2

4

x5

75.000

10
0.0

00

100.000

125.000

150.000

Instance 12

0 5 10 15
x4

4

2

0

2

4

x5

24
0.0

00

240.000

27
0.0

00

300.000

Instance 13

0 5 10 15
x4

4

2

0

2

4

x5 -150.000

-100.000

-50
.00

0

0.000

Instance 14

0 5 10 15
x4

4

2

0

2

4

x5 -340.000

-320.000

-320.000

-320.000-300.000
-280.000

Instance 15

bbob-mixint, function 18, dimension 5

108



18.2 Function f18, Dimension 10
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18.3 Function f18, Dimension 20
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18.4 Function f18, Dimension 40
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18.5 Function f18, Dimension 80
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18.6 Function f18, Dimension 160
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19 Function f19 – Composite Griewank-Rosenbrock F8F2

19.1 Function f19, Dimension 5
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19.2 Function f19, Dimension 10
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19.3 Function f19, Dimension 20
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19.4 Function f19, Dimension 40
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19.5 Function f19, Dimension 80
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19.6 Function f19, Dimension 160
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20 Function f20 – Schwefel

20.1 Function f20, Dimension 5
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20.2 Function f20, Dimension 10
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20.3 Function f20, Dimension 20
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20.4 Function f20, Dimension 40
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20.5 Function f20, Dimension 80
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20.6 Function f20, Dimension 160
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21 Function f21 – Gallagher’s Gaussian 101-me Peaks

21.1 Function f21, Dimension 5
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21.2 Function f21, Dimension 10
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21.3 Function f21, Dimension 20
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21.4 Function f21, Dimension 40
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21.5 Function f21, Dimension 80
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21.6 Function f21, Dimension 160
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22 Function f22 – Gallagher’s Gaussian 21-hi Peaks

22.1 Function f22, Dimension 5
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22.2 Function f22, Dimension 10
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22.3 Function f22, Dimension 20
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22.4 Function f22, Dimension 40
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22.5 Function f22, Dimension 80
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22.6 Function f22, Dimension 160
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23 Function f23 – Katsuura

23.1 Function f23, Dimension 5
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23.2 Function f23, Dimension 10
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23.3 Function f23, Dimension 20
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23.4 Function f23, Dimension 40
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23.5 Function f23, Dimension 80
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23.6 Function f23, Dimension 160
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24 Function f24 – Lunacek bi-Rastrigin

24.1 Function f24, Dimension 5
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24.2 Function f24, Dimension 10
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24.3 Function f24, Dimension 20
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24.4 Function f24, Dimension 40
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24.5 Function f24, Dimension 80
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24.6 Function f24, Dimension 160
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