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The Team...
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Ade/Mua

ITALY

established in 1997

with the name Alafil

situated in Ala.

specialized in the production of
filaments

widely known for producing the
world shortest filament.
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THE CHALLENGE

REQUEST

Program for efficient scheduling

MOTIVATIONS

1. Clustered work load for the operators
2. Saving time and resources for training
staff
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THE DATA (I)

PRODUZIONE

PIANIFICAZIONE
REPORT PIANIF.
STORICO
STATISTICA

‘da n.
inserimento ordine
ordine

103/06/2024
163 03/06/2024

n. n.
Jordine |ordine
cliente |ns.

cod articolo

rmo
187 X21-20099DN2
188 33002DN

03/06/2024 190/20135+2N mini

181198 19055 18/06/2024 33001DN2

143646 ‘19/05/2024 201 X21-39599V7DN0333
—

quanut nr.
a fusi

|
I
1
()

21

0,0
14,0

256
256

2
1,9

4
4
4,19

1. 200,

T
NeMe [ mdun
;

17,68
11,27

41,02

data arrivo
mamna
prim;

nto ordine

10/10/2024
03/10/2024

02/11/2024

23/09/2024

Completame| pvodo«;wnsegnam
kg

okg

7326
284,84

504,72

59,88

giacenza

finito

PRODUZIONE
PIANIFICAZIONE
COMMERCIALE
CARICO ORDINE
PIANIFICAZIONE
REPORT PIANIF.
STORICO
STATISTICA
GANTT

DUELEGS

velocita fusi

Ne MC ‘cod articolo e ‘data ora partenza

=/ Anno Inizio : 2021

Mese Inizio : 6

= 10/2271DN 22000

= 44

Mese Inizi

& 6|
62252DN
62252DN

30/06/2021 22:15
20200 29/06/2021 08:00

05/07/2021 17:30
1710009/07/2021 11:15
19/07/2021 09:45
623502DN-0025 13000 22/07/2021 09:30
623502DN-0025 26/07/2021 14:30
11/848DN 02/07/2021 06:00
12/2271DN 22000 02/07/2021 17:45

50/330010N2 Ly330/22F10 dc tom 1500 st. 5,2 (FC)

67 X24-1301V25+2N mini | Ly 13/11f8 S+7 tpm 2400 st. 2,9 (CL)

79 X24-1301V2ZN1 mini | Ly 13/11f8 S+Z tpm 2400 st. 2,9 (CL)

117 X23-44935 + 2F Ly 44/2220 S+ tpm 1600 st. 3,7

127 310030N220274 Ly310/78f68 dc tom 1200 st. 3,8

137 70342N Cr 78/227 2 tpm 1900 st. 4,0 (EA)

‘dala ora fine ore avoret=

24/07/2021 10:15
09/07/2021 02:00
11/07/2021 13:30
16/07/2021 02:15
26/07/2021 00:45
26/07/2021 03:30
30/07/2021 08:30
27/07/2021 09:00
26/07/2021 05:45

data fermata
prevista

14/12/2024
12/11/2024
17/12/2024

27/12/2024

11/12/2024

23/11/2024

33750

1.930,0 03/01/2025

dalla partenza

614,38

65,72
93,40
70,92
48,73
42,97
581,43
598,10

data inserimento

produzione

03/03/2024

09/05/2024

01/04/2024

20/04/2024

14/03/2024

10/05/2024

22/04/2024

05/05/2024

22/05/2024
22/042024

Kwh
assorbiti

10.288,63

708,17
962,06
560,77
446,34
311,13

9.105,95
9.279,13

n
levate

KW |produzione
medi|[kg]

fine.
produzione
24/06/2024
25/05/2024
10/07/2024
09/07/2024
32 03/04/2024
110/30/05/2024
24/06/202%
01/06/202%

22/07/2024
19/08/2024

‘KWh/Kg ‘(-‘JKg

652

0,78
1,15
0,88
0,46/
0,36/
5,45/
6, 04‘

kg prodotti evas.
o

3.255,00 Falso

5399625  Falso

431,700

4795313,

13,0000 ‘ Falso
933,100 Falso
399,900

3.327,600 Falso
1,099,384 Falso

PRODUZIONE
"PIANIFICAZIONE articolo in standby ;“";f‘

24/75604-F1

c

c

e

14

2 2011DN mini
ln 2011DN mini
1 2041DN mini

Is 2011DN mini

'431002DN1

peso. ‘ul‘ data ora
spola ‘mm partenza

06/09

0200 20226 2x 17 gg + 20 h (855) 250 426,95,00/2¢

18/09
3776 10:15

10/09
358,40 0020
11/09
13:45
13/09
08:30

21000 210732 x 14 9g + 23 h (718)

1000 210352 x 14 99 + 23 h (718)
21000 209352 x 14 gg + 23 h (718) 360,11
1000 210352 x 14 gg + 23 h (718) 356,40

68,53 75

19200 196121 x 5 g9 + 20 h (140) /2 e

|data ora
fine
manuale

24/09 04:45

03/10 08:15

: 24/98005-
25/09 07:30 Md+M6
26/09 13:45

, 24/57001-
28/09 07:30 R

20/09 04:45 o5z

historical planning
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To reach that result we had to :

[ N

Understand
the problem

kl /

-

~

Literature review

N

Constraint programming

Bio-inspired approach
Reinforcement Learning

)

%

-

Choose an approach

CP : Google OR-Tools

\
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produce a

N

Mathematical Model

~

)

[ N

refine the given
dataset
and development of
a data generator

\C /

—

-

a

\C

N

Develop
constraint based
algorithm

AN

~

Implemented the algorithm
into a web app

—>

)

-

Test and
Compare the new
performances

"

~

/
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22x103

2x103

HOW THE SOLVER WORKS

Evolution of Bounds Over Time Evolution of Bounds Over Time
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SOLVER WITH THE GENETIC ALGORITHM
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Solve Time (s)
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Solve Times vs Number of Orders and KG

IMPACT AND SCALABILITY

Counts

Scheduled Levate (25-11-2024) - Our Solver

(2.45:178)

~-- Regression
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LeMur Scheduling Web App

Upload Article-Machine Compatibility (JSON) Upload Machine Info (JSON) Upload Article List (CSV) Upload New Orders (CSV) Upload Running Products (CSV)

Execute the Scheduler and View Results

Run Solver

Solver Output

Product : SCORTA_2277DN mini_34 - Article : 2277DN mini - Request : 184 Kg - Start Date : 0 - Due Date : 8448
Levate: {0: 2}
Cycle0: S
Machine :64:
Velocity : 0
Cycle End : 1065
Setup :(32,32) COST: 0 GAP: 0
Levata [0] : LOAD(2024-12-03 08:00:00.096812, 2024-12-03 08:00:00.096812, COST: 0 GAP: 0) UNLOAD(2024-12-28 09:00:00.096812, 2024-12-28 10:00:00.096812, COST: 1 GAP: 0)
Levata [1] : LOAD(2024-12-28 10:00:00.096812, 2024-12-28 13:00:00.096812, COST: 3 GAP: 0) UNLOAD(2025-01-15 08:00:00.096812, 2025-01-15 09:00:00.096812, COST: 1 GAP: 0)

Product : MAXIS_7035DN1_35 - Article : 7035DN1 - Request : 161 Kg - Start Date : 0 - Due Date : 1296
Levate: {0: 1}
Cycle0:
Machine :67:
Velocity : 0
Cycle End : 352
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https://docs.google.com/file/d/1b-N9T2p4BZzBE-a17jsfXkU7J_Z6itM0/preview
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better efficiency
in production
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IMPACT ON THE COMPANY
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improvement of
working
environment
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reduced
time and
resources
for scheduling
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predict orders
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