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237 (Job)
TER S EAENE TRIPFBFEN] DOEAL

7. BEIE1ADEE, £TEZBLTIDDIY3TEERS.

4 X% (Task / Operation)
V37 BT 2R DITIEPIEEEAL

Bl - BEIEOENELS EiE, '®BE, HHiL, BRENT R

= V3V FEHDIRIHIES.

70— (Flow)
Vah e ESIER (INIOfn) =189
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# ===== 1) 3 TR % FEEFHF=====
# BTH 1237 [M1GFRE], M2E5E]

P = np.array(|

2y g6 el 7 A—> 3 v 7R : Johnsonfl
(12, 2], # Jobl

5, 7], # Job2

10, 31, # Job3

2, 9], # Job4

6, 6/, # Job5

|, dtype=np.int32)

n_jobs = P.shapel0]

print ("AEBEREE (23 7x[M1,M2]):")
for i, (m1, m2) in enumerate(P):
print(f"Job{i}: M1={ml1}, M2={m2}")

# JohnsonZl

johnson_seq = johnson_order(P)

johnson_mk = makespan_of_order(P, johnson_seq)
print("\nJohnsonf®DJEF:", johnson_seq, '"- makespan:", j

JohnsonBID)ERF: [4, 0, 2, 5, 3, 1] - makespan: 40



# ===== 1) '3 TNEE%FEEH=====
# HTHY 1237 [MIFRE, M2EE]
P = np.array( [

'3, 8], # Jobo 7

12, 2], # Jobl
5, 71, # Job2
(10, 3], # Job3
2, 91, # Job4
6, 6], # Job5s
|, dtype=np.int32)

n_jobs = P.shape[0]

print ("AEBEEZx (23 7x[M1,M2]):")
for i, (m1, m2) in enumerate(P):

print(f"Job{i}: M1={m1}, M2={m2}")

= erll WW W |

40.0 -

—> 3 v /8 RFE
urve (makespan per episode)
|
|
4 h

=== BILFFDER ===
best sequence: [4, 5, 0, 2, 3, 1]
best makespan: 40
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125

150

175

200



# ===== 1) J37OREEFEEE (WED)
# B3, JIHEREAR [M1, M2, M3]

# P: JILHK:RE (process) . S: EREXD (setup) .

P = np.array([

R: EXOAL (removal)

(3, 6, 5], # Jobo - 7 -
8, 2, 71, # Jobl —_— W\
(4, 5, 6], # Job2 / /El / ﬁ:ﬁE’—‘
(7, 3, 4], # Job3
2, 9, 31, # Job4
6, 4, 8l, # Job5 WIBRERT (process) P
1, dtype=np.int32) Job@: 3,6,5
S = np.array([ Jobl: 8,2,7
1, 1, 11, # Job0 DEERD Job2: 4,5,6
2, 1, 11, # Jobl Job3: 7,3,4
(1, 1, 21, # Job2 Job4: 2,9,3
[1, 2, 1], # Job3 Job5: 6,4,8
g 1' ;i' :jozg EREND KffE (setup) S
’ ’ (0]
|, dtype=np.int32) ;gg? ;'1'1
. ’ ’
R = np.array(| Job2: 1,1,2
1, 1, 11, # Jobo oEbs(L Job3: 1,2,1
11, 2, 11, # Jobl Job4: 1,1,1
[1, 1, 11, # Job2 Job5: 2,1,2
H 1' ﬂ' :jozz BOANUKME (removal) R:
’ ’ (0]
1, 2, 11, # Job5 3022: i';'i
|, dtype=np.int32) obl: 1,2,
Job2: 1,1,1
Job3: 1,1,2
Job4: 1,1,1
Job5: 1,2,1

i 35 +SPR  B{tFE

Training curve (3M Cmax per episode) w

72 A

~J
o
1

()]
Q0
1

Makespan (Cmax)
(=)}
(o)}

()]
-
1

()]
N
1

L 1 1 L]

0 100 200 300
Episode

=== WILFFDHER GBH + EREDO - BOHAL)
best sequence: [0, 2, 5, 1, 4, 3]

best makespan: 61

# IFELNESF % FHAM -
my_order = [0,1,2,3,4,5]

print("my_order makespan:", makespan_order_3m_with_setup(P,

my_order makespan: 66



N_JOBS = 6
N_MACH = 3
N_OPS =

3 # &V37DITEH

# 37EDIN—T >0 (EDEHERES D)
routes = np.array(|

0, 1,
[1, 2
(2, o,
[0, 2
(1, o,
2, 1,

2],

’ 0]1

1],

’ 1]1

2],
ol,

# Jobo:
# Jobl:
# Job2:
# Job3:
# Job4:
# Job5:

|, dtype=np.int32)

# B (FERAICEPTVE,
S = np.array(|

a5y il
[21 1,
(1, 2,
1, 1,
[21 1,
(1, 2,

2],
1],
1],
1],
2],
1],

|, dtype=np.int32)

P =
5, 6,

U'IO\LUCD-b
-h\le'l

n
[
(4,
(6,
[3,
(6,
[5, 6,
t

p.array([

4],
71,
51,

’ 4]r
’ 5]r

31,

|, dtype=np.int32)

=np

(1, 1,
1, 2,
1, 1,
(1, 1,
2, 1,
1, 1,

array( [

1],
1],
2],
1],
1],
1],

1, dtype=np.int32)

MO —> M1 —>
M1 —> M2 —
M2 —> MO —>
MO —> M2 —>
M1 —> MO —>
M2 —> M1 —>

EH I #5550K)

M2
Mo
M1
M1
M2
Mo

Va7vav B WH3A+SPR BRILFE

=== Problem (3-machine JSP + S/P/R + 1l-operator for Set) ===

Job®: route=(M@ -> M1 -> M2) | S=(1, 1, 2) P=(5, 6, 4) R=(1, 1, 1)
Jobl: route=(M1 -> M2 -> M@) | S=(2, 1, 1) P=(4, 5, 7) R=(1, 2, 1)
Job2: route=(M2 -> M@ -> M1) | S=(1, 2, 1) P=(6, 3, 5) R=(1, 1, 2)
Job3: route=(M@ -> M2 -> M1) | S=(1, 1, 1) P=(3, 7, 4) R=(1, 1, 1)
Job4: route=(M1 -> M@ -> M2) | S=(2, 1, 2) P=(6, 4, 5) R=(2, 1, 1)
Job5: route=(M2 -> M1 -> M@) | S=(1, 2, 1) P=(5, 6, 3) R=(1, 1, 1)

Cmax (with operator constraint)
Gantt (S/P/R shades + operator constraint) E-‘ ,f b

M2 J5-00

Set (&)
J5-02 Process ()
Remove (i#)

0 10 20 30 40 50

Time
Cmax (with operator constraint

MO -

Gantt (S/P/R shades + operator constraint)

|II'I1||

M2 1




routes = np.array( [

(0, 1, 2], # Jobo
0], # Jobl
1], # Job2
1], # Job3
, 21, # Job4
1, @], # Job5
1, d ype-np int32)

NI—*QN
S NSOSNBKL

(1
[
[
[
[
t

# Set B (XOv ko1 )
S1 = np.array( |

1 1, 21,

’ 1]1

1],

1],

’ 2]'

’ 1]I

1, dtype—np.int32)

B R N
-

N

S2 = np.array( [

’ 3]l

y 21,

2],

21,

’ 3]I

, 2, 21,

1, dtype-np int32)

NWNNWNS3
NP WR R

# Process / R~=-. /n I A lAr ot N TAYTIA Al I atEE)

VaJyav HE #
B2 Dty N TTESEGE iR

Gantt (Set/Remove batched; operator=1)

35 +SPR

M2 A

L

MO -

IE

20 40

Time

=mare 5 5 H Cmax (Set&Remove batched;

[5, 6, 4].
(4, 5, 71,
[6, 3, 5],
(3, 4],
[61 ’ 5]'
[5, 6, 3],
|, dtype=np.int32)

AN W

’ 1]1
1 1, 1],
|, dtype=np.int32)

# B LD Set FERFETF /0 (B :M1/EIF2)
{0: 1, 1: 2, 2: 1}
np.array( [SET_CAP_MAP.get(m, 1) for n

SET_CAP_MAP =
SET_CAP =

operator=1)

Gantt (Set/Remove batched; operator=1)

.}ﬂ ull

[ Elnall]
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