
2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

20−

0

20

40

60

80

100

120
pp

m
/u

m
usl_bpm4aX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

72−

70−

68−

66−

64−

62−
pp

m
/u

m
usl_bpm4eX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

3−

2−

1−

0

1

2

3

4

pp
m

/u
m

usl_bpm4aY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

14

16

18

20

22

24

pp
m

/u
m

usl_bpm4eY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

38−

36−

34−

32−

30−

28−

26−

pp
m

/u
m
usl_bpm11X12X

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

30−

20−

10−

0

10

20

pp
m

/u
m

usr_bpm4aX
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

29

30

31

32

33

34

35pp
m

/u
m

usr_bpm4eX
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541
2−

1−

0

1

2

3

pp
m

/u
m

usr_bpm4aY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

15

15.5

16

16.5

17

17.5

18

18.5

19

pp
m

/u
m

usr_bpm4eY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

48−

46−

44−

42−

40−

38−

36−

pp
m

/u
m
usr_bpm11X12X

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

20−

0

20

40

60

80

100

120

pp
m

/u
m

dsl_bpm4aX
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541
78−

76−

74−

72−

70−

68−pp
m

/u
m

dsl_bpm4eX
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

4−

2−

0

2

4

6
pp

m
/u

m

dsl_bpm4aY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

12

14

16

18

20

22

24pp
m

/u
m

dsl_bpm4eY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

38−

36−

34−

32−

30−

28−

26−
pp

m
/u

m
dsl_bpm11X12X

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

50−

40−

30−

20−

10−

0

10

20

30

pp
m

/u
m

dsr_bpm4aX
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541
20

21

22

23

24

25

26

27

28

29
pp

m
/u

m

dsr_bpm4eX
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

2−

1−

0

1

2

3pp
m

/u
m

dsr_bpm4aY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541
17

18

19

20

21

22

pp
m

/u
m

dsr_bpm4eY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

54−

52−

50−

48−

46−

44−

42−

40−

38−

36−
pp

m
/u

m
dsr_bpm11X12X

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

60−

40−

20−

0

20

40

60

pp
m

/u
m
atl1_bpm4aX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

90

100

110

120

130

140

150

pp
m

/u
m
atl1_bpm4eX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

2

4

6

8

10

12

14

16

18
pp

m
/u

m

atl1_bpm4aY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

45−

40−

35−

30−

25−

20−

15−

10−

pp
m

/u
m
atl1_bpm4eY

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

20

40

60

80

100

120

140

160

pp
m

/u
m

atl1_bpm11X12X
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

50

100

150

200

250pp
m

/u
m
atl2_bpm4aX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

205−

200−

195−

190−

185−

180−

175−

170−

pp
m

/u
m
atl2_bpm4eX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

18−

16−

14−

12−

10−

8−

6−

4−

2−

0

pp
m

/u
m
atl2_bpm4aY

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

110

115

120

125

130

pp
m

/u
m
atl2_bpm4eY

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

280−

260−

240−

220−

200−pp
m

/u
m

atl2_bpm11X12X
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

20

40

60

80

100

120

140

160

180

200

220

pp
m

/u
m
atr1_bpm4aX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

250−

240−

230−

220−

210−

200−

190−

180−

170−

160−

pp
m

/u
m
atr1_bpm4eX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

5−

0

5

10

15

20pp
m

/u
m

atr1_bpm4aY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

40

50

60

70

80

90
pp

m
/u

m

atr1_bpm4eY
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541
260−

240−

220−

200−

180−

160−

140−

120−

100−

pp
m

/u
m

atr1_bpm11X12X
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

20

40

60

80

100

120

140

160pp
m

/u
m
atr2_bpm4aX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

100−

90−

80−

70−

60−

50−

pp
m

/u
m
atr2_bpm4eX

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

15−

10−

5−

0

5
pp

m
/u

m
atr2_bpm4aY

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

120

125

130

135

140

145

pp
m

/u
m
atr2_bpm4eY

4295
4296

4297
4298

4299
4300

4301
4302

4303
4306

4307
4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise



2511 2512 2513 2514 2515 2516 2517 2518 2520 2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2535 2536 2537 2538 2539 2540 2541

360−

340−

320−

300−

280−

260−

240−

pp
m

/u
m

atr2_bpm11X12X
4295

4296
4297

4298
4299

4300
4301

4302
4303

4306
4307

4308

over constraint slug avg

over constraint run avg

5x5 slug avg.

5x5 cyclewise


