
2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

40

50

60

70

80

90
pp

m
/u

m

usl_bpm4aX
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

73−

72−

71−

70−

69−

68−

67−

66−

65−
pp

m
/u

m
usl_bpm4eX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

4−

2−

0

2

4

6

pp
m

/u
m

usl_bpm4aY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

14

16

18

20

22

24

26

28
pp

m
/u

m

usl_bpm4eY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

38−

37−

36−

35−

34−pp
m

/u
m
usl_bpm11X12X

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

15

20

25

30

35
pp

m
/u

m

usr_bpm4aX
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993
24

25

26

27

28

29

30

31

32

33
pp

m
/u

m

usr_bpm4eX
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

2−

1−

0

1

2

3

4

5
pp

m
/u

m

usr_bpm4aY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

14

16

18

20

22

24

pp
m

/u
m

usr_bpm4eY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

47−

46.5−

46−

45.5−

45−

44.5−

pp
m

/u
m
usr_bpm11X12X

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

40

50

60

70

80

90pp
m

/u
m

dsl_bpm4aX
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

78−

77−

76−

75−

74−

73−

72−

71−

70−
pp

m
/u

m
dsl_bpm4eX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

4−

2−

0

2

4

6

8pp
m

/u
m

dsl_bpm4aY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

12

14

16

18

20

22

24

26

28

pp
m

/u
m

dsl_bpm4eY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

39−

38−

37−

36−

35−

pp
m

/u
m
dsl_bpm11X12X

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

15

20

25

30

35

40

45

pp
m

/u
m

dsr_bpm4aX
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

16

17

18

19

20

21

22

23

24

25

pp
m

/u
m

dsr_bpm4eX
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

2−

1−

0

1

2

3

4

5pp
m

/u
m

dsr_bpm4aY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

14

16

18

20

22

24

26

pp
m

/u
m

dsr_bpm4eY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

51.5−

51−

50.5−

50−

49.5−

49−

48.5−

48−

pp
m

/u
m
dsr_bpm11X12X

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993
180

190

200

210

220

230

240

250pp
m

/u
m
atl1_bpm4aX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

18−

16−

14−

12−

10−

8−

pp
m

/u
m
atl1_bpm4eX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

0

10

20

30

40
pp

m
/u

m

atl1_bpm4aY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

50

60

70

80

90

100

pp
m

/u
m
atl1_bpm4eY

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

246−

245−

244−

243−

242−

241−

240−

239−

238−

237−

pp
m

/u
m

atl1_bpm11X12X
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

250

260

270

280

290

300

310

pp
m

/u
m
atl2_bpm4aX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993
238−

236−

234−

232−

230−

228−

226−

pp
m

/u
m
atl2_bpm4eX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

5−

0

5

10

15

20

pp
m

/u
m

atl2_bpm4aY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

90

95

100

105

110

115

120

125

pp
m

/u
m
atl2_bpm4eY

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

286−

284−

282−

280−

278−

276−

274−

272−

270−

268−

pp
m

/u
m

atl2_bpm11X12X
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

10

20

30

40

50

pp
m

/u
m

atr1_bpm4aX
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

112−

110−

108−

106−

104−

102−pp
m

/u
m
atr1_bpm4eX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

0

5

10

15

20

25

30
pp

m
/u

m

atr1_bpm4aY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

25−

20−

15−

10−

5−

0

5

10

15

pp
m

/u
m
atr1_bpm4eY

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

20−

15−

10−

5−

0

5

pp
m

/u
m

atr1_bpm11X12X
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

180

190

200

210

220

230

240

250

pp
m

/u
m
atr2_bpm4aX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

40−

38−

36−

34−

32−

30−

28−

pp
m

/u
m
atr2_bpm4eX

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

5−

0

5

10

15

20
pp

m
/u

m

atr2_bpm4aY
4514

4515
4516

4517
4518

4519
4520

4521
4522

4523
4524

4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993
70

75

80

85

90

95

100pp
m

/u
m
atr2_bpm4eY

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 2992 2993

270−

268−

266−

264−

262−

260−

258−

256−

254−
pp

m
/u

m
atr2_bpm11X12X

4514
4515

4516
4517

4518
4519

4520
4521

4522
4523

4524
4525

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise


