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gboobOobooboooboboobooboobdbObactivity DODOOO0OO0OO0OOOOOOOCOOODOOO
OO00O00OptSeq IO ODOOOOO0O0ODOODOmModeD 000000000 DODOOOOOOODODOOOOOOO
ooooDoooooboooooobm

gooood

activity OO0O

good goog

OO00o0o0o00o0oDbo000D dvemmy” OO0DDOOOO0ODOOOOO0DOOOOO
000 100000000000000000mode 0000000 00DOOO0ODODOO duration D0 OO0

obooooOobooooboobon

activity 0O0O0O

mode duration OO OO

00000000000 000D0D0 duedate 00O0O00ODOOOO0OODODOOOODOOOOODODOOOO

activity OO0 duedate OO

OptSeq IO OOO0O0O0O0O0O0O0OODODOOODODODOOOOOOOOO0O0000O0O00O00OOOLODODODDDDDODO
obooooOs0000000000000Db0000

activity activityl[1]
# 00000010000000, activity 0000 mode 0O OO0

mode duration 13

activity activityl[2]

mode duration 25

activity activityl[3]

mode duration 15

activity activityl[4]

mode duration 27

activity activityl[5]

mode duration 22
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ooooooog
temporal OOO0O OOOO

oboooOboboooboboooboobobooob0obo0ooooboobooboOoboooooobooo
gboooboboooboobooooboooo

temporal activity[1] activityl[3]
temporal activity[2] activityl[4]
temporal activity[2] activityl[5]

temporal activityl[3] activityl[4]

000000000000 O0setup timed 0000000000000 0000O0OOCOOOOOOOOOOOO
0o00oooooo0oooooO0 100000 3000000000000 000000DOODO000O0OooOon
O delay OO OO

temporal activity[1] activity[3] delay 5

gbooaon

goboooooobooboooooooboooooboobooobooob 5000000000000 100
gboos0b00bgb 200000000000 DbOO0ODDbOObDO0O0

gboboobuoobooboobooboooboobobobobbobooboobooboobobboboa
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O0000000 sourece 0 000MOOOOODOOOOODOOOOODOOOODOOOODOOOODOOO

OO0 sink 000000000000 0DOOO000DOO0OO0O0O000ODOO0
activity sink duedate O

goood
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Windows 0 0000000000000 00D0CO0O0O0O0O0O00DOO0O0DOO0O0O0ODD optseg.exe JODODO
bobooboooobooooboooobooooboooobooboobobobooobooooboOoboooooDo

0000 dinputfile 000,

optseq < inputfile
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OptSeq IIDOOOOOOOOOOOOOOOOOODODODODDOODOODOO

optseq -help

goooo

Usage: optseq [-options...]
-backtrack # set max number of backtrack (default: 100)
-data print input data and terminate immediately
-initial f set initial solution file (default: not specified)

-iteration # set iteration limit (default: 1073741823)

-report # set report interval (default: 1073741823)
-seed # set random seed (default: 1)

-tenure # set tabu tenure (default: 0)

-time # set cpu time limit in second (default: 600)

# = number, f = file name

ooboooobooooobooobooooboo.oobo0ooobooOobooooobooobooooobooOoboOooooaoon
gbooobOoboooboobO-time 0O0OO0OOOOO.

-backtrack

goooboool1bocoboboooooboooobooooon.

-data
gooooooooooooo.
—-initial
Oo0o0ooooooooooboon.

-iteration

gboooboooooon.

-report

oooobooooooboooooboooo.oobOobOob0oOo,0obo0oboobooboboboooboooboon.

-seed

gboooooooooo.



-tenure

00000 (tabutenure) D000 0OO0OO0O. 00O0OO0ODOOOOOODOOOO.

-time

000000 (0)0D00o00.

00000 100000000o0o00ooo
optseq -time 1< inputfile

goood

0000000000000 000000000000000000000000 outputfile 0O 0O,
optseq < inputfile > outputfile

ooood
obooboooooboooboooooboooboboooboooboooobooobooooboOooboooooooOon
gboboobOoboooobobooogooo

# reading data ... done: 0.00(s) 0O O0O0O0O0O0O0ODODOOOOOOO

# random seed: 1 gobooooooooon

# tabu tenure: 1 0000oo0oooooooooooooooooooo

00000o0ooooooooooooon

# cpu time limit: 3.00(s) OODOOOODO

# iteration limit: 1073741823 OO OOODO

# computing all-pairs longest paths and strongly connected components ... done
oooooooooooooooooooooon

#scc 7

objective value = 55 (cpu time = 0.00(s), iteration = 0)
ooobooooocprvd0oooooooOoOoOODODOODOODODOD

0: 0.00(s): 55/55

--- best activity list ---

source activity[2] activity[5] activity[1] activity[3] activity[4] sink OOO0O0OOOO0OO

--- best solution ---0O 00O

source ---: 0 0 OOOOOOOOOOOOO

sink ---: 656 65 00000000 O0O0O00OOOOOOOOO
activity[1] ---: 0 0--13 13 00O O00O00OO0OOOOOOOOO
activity[2] ---: 0 0--25 25 0O OUO0OOOOOOOOOOOO
activity[3] ---: 13 13--28 28 OO 0O0O0O0OCOOCOOOOOOOOO
activity[4] ---: 28 28--55 55 OO UOO0OO0ODOOOOOOOOOO
activity[5] ---: 25 25--47 47 OO 0O0O0OO0DOOOOOOODOOO

objective value = 655 JO0O0OOOOO
cpu time = 0.00/3.00(s) OO OO
iteration = 1/62605 oooo
gboogoboooboobooboobooobooboo s boobobooboobooboobooboboonbon
0,0,13,28,25 000 0ODOO0O0O0OOODOOO
02000000000000000000D0O0O0ODO0O191900 Henry L. Gantt OODOODODOODOOO

boboobooobooooboobooooboooooboooobooooboobooboooobooboobOoooDboon
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# PERTU OO
activity activity[1]
mode duration 13

activity activity[2]
mode duration 25

activity activityl[3]
mode duration 15

activity activity[4]
mode duration 27

activity activity[5]
mode duration 22

#0000

temporal activity[1] activityl[3]
temporal activity[2] activity[4]
temporal activity[2] activity[5]
temporal activity[3] activityl[4]

# 000000o0O0oo
activity sink duedate O

00000 PythonOO OptSeq IIDO0ODOOOCOCOOCOODODODODOO
OOO0OptSeq IO DOOOOODOOOODOOOOODOOOOOmMOOOODOO

from optseq2 import x
ml=Model ()

obobOoobooooobooooooobooooooboooobobooobooooboooooboooon
duration 0000000000 O0CODOO0OO0OCODOO0OCODO0O0O00DO0 actO000O000OC0ODOOOOOOOO

mode DO O0OOOO

Hduration ={1:13, 2:25, 3:15, 4:27, 5:22 }
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act={}
mode={}

000000000000 m10 addActivityOOOOOOOOOOOO0ODOOOOODOOOOODOOOOOOOOO
gbobOobOobobOob0OobouobobOod MedeOODODOOOOOOOOO0OO0O0OOOO0O0OODOODOOaddModes

gbooobooobooobooboobooa

for i in duration:
act [i]=ml.addActivity (” Act[%s]"%i)
mode [ i]=Mode (”Mode[%s ] ?%i , duration [i])
act [1].addModes(mode[i])

0000000 addTemporal OO OOO0OOOOO0O0O0DOOO0O0ODOO

ml.addTemporal (act [1],act [3
ml.addTemporal (act [2], act [4
ml.addTemporal(act [2], act [5
ml.addTemporal(act [3],act [4

1)
1)
1)
1)

OO00O0Oml.optimize() OO0 COO0OOOO0OOO0O0O0ODDOOOOOODODODOODOOOOOOOODOODOOOO

oooo

ml.Params.Timelimit 000000000 00000COO0OO 100000000000C0000 Oml.Params.OutputF

U0000000000 TrueeD 0000000 False OODODOOODOODOOOOOD TreeOO0O0ODOODOOOO
ml.Params.Makespan OO O OO0OOO0O0OOO0O TrueDOODOO0O0OOO FalseOOOOOOOOODOOOO

U0 Truee00O00OO0O0O00O0O

ml.Params. TimeLimit=1

ml. Params. OutputFlag=True
ml. Params. Makespan=True
ml.optimize ()

0000000 PythonOODOOOODODOOOOODDODO

from optseq2 import x

ml=Model ()

duration ={1:13, 2:25, 3:15, 4:27, 5:22 }

act={}

mode={}

for i in duration:
act [i]=ml.addActivity (” Act[%s]"%i)
mode [ i]=Mode (”Mode[%s | ”%i , duration [i])
act [i].addModes(mode[1i])

#temporal (precedense) constraints
ml.addTemporal(act [1],act [3])
ml.addTemporal (act [2], act [4])
ml.addTemporal(act [2],act [5])
ml.addTemporal(act [3],act [4])

ml. Params. TimeLimit=1
ml.Params. OutputFlag=True
ml. Params. Makespan=True
ml.optimize ()

obobooooobOoboboooooooboobobobooboomooooobobOoboo0o0oOo0on0OPERTO
gbooobOoboooobobooooobooooooboonoo
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4 PERTUUOUOOO100000-000O0000000-

gbooobood

e IOOOODOOODOO

e O0ODOOODOODOODDOODOO

goooooooooboooooooooooooDooDobDobDobob0bDobOoboboboboo
gbooooooo1l1oooooboobooboboboboooooooooooooooobooboooon
obobooooooooooooooooobobooooooobo10000b000oo00oo0O0o20000
gcoooooooooooooooog0Ooooo0OooboooooooOoooooOooooo?

obooobooooboooboooboooboooobooooobooooobooooboOooboooboOooooobooobooboon
gbobooboobooooboobooooooo
gboooobooooboobooooooobooooboooobobooboog

resource OO
interval OO 1 00O 2 capacity OO0

interval OO 1 00 2 capacity OO0

X [1,3)

—

1 2 3 14 15

5 i

030000

000 10ooooo0ooooo0o0ooo 2000000000000 0000DODO00 intervaldO00O0O
O00OptSeq IIDODOOUOOOO[00CODO ,0000 )OOODODOOODUOOOOOODODOODOOUOOOODOOOO
goo

0000000000000 000D0 +—10000 ¢t00000 (period)t0000000000O0OOOO OO
00000000 1000000000000 U00000U000O0 (OD0O00 ,0000 )UODOoOOOoDUODoOOO
o0 +100000 +20---0000000000000 300
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OO000O0000 interval 00000001 000000000000O0CODOOOOOODOQOO capacity O
0000000000o000oQ0. 0000000000000 U 0o(OoOooO)ooooooOo.
OO0000o0o0o00b0 o00opooO0o00DOO000O0O0O00O0 1000000000000 workerD O OO

gooo
resource worker interval O inf capacity 1

O000if00000Imfinity00000000000000000000000
gbobobodoboobobooboboobuoobobooboboobooboboobooobobooona

Ub0o0O0o0O000000b0000b0000000000 requirement DOOOO0O0OOO

activity OO0O
U000 interval OO requirement 00O

OO0 interval OO requirement OO0 OOO

obooooOobooooobobobo 1ooooboboononooboooob 10b0boooobobooboooooon

activity activityl[1]
mode duration 13

worker interval O 13 requirement 1

bobooboboobooboooood
ooo

gboobooboooogo
gboogoooobooboood go

1
g oooobooooooboooboooobooo 4oo

--- best activity list ---

source activity[2] activity[5] activity[1] activity[3] activity[4] sink

--- best solution ---

source ---: 0 0

sink ---: 102 102

activity[1] ---: 47 47--60 60
activity[2] ---: 0 0--25 25
activity[3] ---: 60 60--75 75
activity[4] ---: 75 75--102 102
activity[6] ---: 25 25--47 47

objective value = 102
cpu time = 0.00/3.00(s)
iteration = 0/64983

= KT &

[ e e [ s [ \ W™ [ 8/ | e (W \
2551 135y 155y 275y

0 IKF ] ?52

04 0000 1000000000000
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Uk W N =

oooooooobooboooooooobooboo 1200000000000 00bO0O0DbOO0O0O0O00

oo 25,0,38,53, 80 00 000000000OO00OO0
gooooobooooboboooogooooo

# PERTO0O0O0O0OOOO0OOODOO
resource worker interval O inf capacity 1

activity activity[1]
mode duration 13
worker interval 0 13 requirement 1

activity activity[2]
mode duration 25
worker interval O 25 requirement 1

activity activityl[3]
mode duration 15
worker interval O 15 requirement 1

activity activity[4]
mode duration 27
worker interval 0 27 requirement 1

activity activity[5]
mode duration 22
worker interval O 22 requirement 1

#0000

temporal activity[1] activityl[3]
temporal activity[2] activityl[4]
temporal activity[2] activityl[5]
temporal activity[3] activityl[4]

# 000000000

activity sink duedate O
00000 PythonOO OptSeq IIDO0ODOOOCOCOOOOODODODODOO
U0000b0b0b0b00b0res0DUODOO0DOO0ODOODOODLODOOONO addResourceJOOOODOOOO

ocoooooooooo«goor(ooo,0DooO0H:000H)0000000

res=ml.addResource (” worker” ,capacity={(0,”inf”):1})

U00000000Do0o0bbo0o0bo00DbObOOn addResourceJ 00O 0OO0DOO0OOOOOOOOOOOOO
o, (0ooob,0go0oo0):goo)oooooobo0oooooooooooooooOooooooooDoo 10 o0
o0 13000 20000 200000000 0,"inf"000000D00OO00ODOO0DOOOOODOOOODOOO

003000 dquration[ilDO0O0O0O00DOOOO0ODODOOO0ODOOOOODOOOODODOOOODODODOO

for i in duration:
act[i]=ml.addActivity (” Act[%s]"%i)
mode [ i]=Mode (”Mode[%s ] ”%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
act [i].addModes(mode[i])

0000000 PythonOODOOOOODOOOODDODO

14




from optseq2 import x

ml=Model ()
duration ={1:13, 2:25, 3:15, 4:27, 5:22 }
res=ml.addResource (” worker” ,capacity={(0,”inf”):1})
act={}
mode={}
for i in duration:
act [i]=ml.addActivity (” Act[%s]"%i)
mode [ i]=Mode (”Mode[%s ] ?%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
act [i].addModes(mode[i])

#temporal (precedense) constraints
ml.addTemporal(act [1],act [3])
ml.addTemporal(act [2] ,act [4])
ml.addTemporal (act [2],act [5])
ml.addTemporal(act [3],act [4])

print ml

ml.Params. TimeLimit=1

ml. Params. OutputFlag=True
ml. Params. Makespan=True
ml.optimize ()

o000 2000000000000 PERTOODOOOODODOOO 100000000000 0DOOO0OOOO
O OptSeq IO OOODOOOODDOOODO

5 UUbobobbuooobbuoo-oobbooobbooo!-

gbooobood

e JO00OO0OODOODOODOOOODOO

e OO OOO 100DLOODLOODLOODOO
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o000 FiOO0bOO0obOO0ObOO0OF1I0bO0O00O0O0O0O0ODOO0ODbOO0ObO0ObOObOObOOoOoOoDbOOobOobOon
gboogboobooboobooboobobbobboboobooboobooboobooobo

00100000 (30)
0020000000000 (20)
0030000000000 (20)
0040 00000000000 (20)
0050000 (0000)00 (40)
0060000 (0000)00 (40)
0070000 (0000)00 (40)
0080000 (000O)00 (40)
0o9e0 OO (110)

00 100 0000O0ooo (20)

gbobobobooboooooooboboboboboboboboboooooobobobobonog
gbobooboboooooboo sboboobooboobog
gbooooooboos3sbobobobooboooooooooooobooboooboobOobobOoboooon
ugbobodabobooboobboobuooboboobboooboobboobooboboobooboooona
cooooogooooog?

00000000000 OOparallel shopO0 OOOOOOOOODOODOOODOODOO
joooboodboobooobooobobobuoooobobOoboob0obobobDoo 3ooboo 10000
goooobbobbooooo
# 0oo00O0ooOoOoOOOO0OO0OOOOOOOOOOoOooooooooooo
resource worker interval O inf capacity 3

activity prepare
mode duration 3
worker interval O 3 requirement 1

activity water
mode duration 2
worker interval 0 2 requirement 1

activity front
mode duration 2
worker interval O 2 requirement 1

activity jackup
mode duration 2

worker interval O 2 requirement 1

activity tirel
mode duration 4

16



\f gy

fEZ10

U5 dbo0oboooobooooooboon

worker interval O 4 requirement 1

activity tire2
mode duration 4
worker interval O 4 requirement 1

activity tire3
mode duration 4
worker interval O 4 requirement 1

activity tire4d
mode duration 4
worker interval O 4 requirement 1

activity oil
mode duration 11
worker interval O 11 requirement 1

activity jackdown
mode duration 2
worker interval O 2 requirement 1

# 0000

temporal prepare oil
temporal jackup tirel
temporal jackup tire2
temporal jackup tire3
temporal jackup tired
temporal tirel jackdown
temporal tire2 jackdown
temporal tire3 jackdown

17



temporal tire4 jackdown

# 00000000od
activity sink duedate 0

0 5 10 15
(=3 B39
fE%2 | B34 €6 (=5 fE210
(=% B8 fERT
| [ [ | [ [ ]

06 0000000 40000000000000000OO

OptSeq IIDOOO0DOOOOODOOOOODOOOOO

--- best activity list ---
source prepare water oil front jackup tire4 tire2 tirel tire3 jackdown sink

--- best solution ---

source —---: 0 0

sink ---: 14 14
prepare —-——: 0 0--3 3
water ---: 0 0--2 2
front ---: 0 0--2 2
jackup ---: 2 2--4 4
tirel ---: 8 8--12 12
tire2 ---: 4 4--8 8
tire3 ---: 8 8--12 12
tire4d ---: 4 4--8 8
0il ---: 3 3--14 14
jackdown ---: 12 12--14 14

objective value = 14
cpu time = 0.00/3.00(s)
iteration = 0/37644
ooodobd0 4y00oodbooboob 1oL YyDbUobDbOU0ObDUU0ObUOUObOoUobUoobUobnbo
gboogoboodoobobboboobooboobooboobobobo ebbobboobOoO
00000 PythonOO OptSeq IO 0D 0OD0OO0OOODOOOOOOOO
000000 3000000000000 0 resO000dooooooooogooo oo (oo, oo

oO0):000)O0O0OO0OO0OO0 30000000

res=ml.addResource (” worker” ,capacity={(0,”inf”):3})

|

O000000 PythonODODODODUOODODOOODODDODO
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activity mode  duration | 1| 2| 3| 4] 5| 6] 7| 8| 9/10111/12(13]14|

Act[10] Mode [10] 2
Act[1] Mode[1] 3
Act[2] Mode[2] 2
Act [3] Mode [3] 2
Act[4] Mode [4] 2
Act[5] Model[5] 4
Act[6] Mode [6] 4
Act [7] Mode [7] 4
Act[8] Model[8] 4

Act [9] Mode [9] 11

resource usage/capacity |
worker [ 31 31 21 2| 3] 3] 3| 3| 3] 3| 3| 3| 2| 2|
[ 31 31 31 3| 31 3] 3| 3] 3] 3| 3] 3| 3| 3]

O 7gobdobobooboobooooob0==000000000D0O0OO0

from optseq2 import =*

ml=Model ()

duration ={1:3, 2:2, 3:2, 4:2, 5:4, 6:4, 7:4, 8:4, 9:11, 10:2 }
res=ml.addResource (” worker” ,capacity ={(0,”inf”):3})

act={}

mode={}

for i in duration:
act [i]=ml.addActivity (” Act[%s]|"%i)
mode [ i]=Mode(”Mode[%s]”%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
act [i].addModes(mode[1i])

#temporal (precedense) constraints

ml.addTemporal(act [1],act[9])

for i in range(5,9):
ml.addTemporal(act [4] ,act[i])
ml.addTemporal (act[i],act[10])

print ml

ml. Params. TimeLimit=1

ml. Params. OQutputFlag=True
ml.Params. Makespan=True
ml. optimize ()

ml. write(” chart3.txt”)

OoO000ooOoO0O0o00O0o0oo0o0oOOm.write("OOOOO"N OOO00OO0OO0O0OCOOOOOOCOOOOOO
googobooboooboooboobooboobobbobooboobooo

gobooooobooobooooboobooooboboboooobooobooOmooboooooobboooobObooooOoooDo
00000000000 00DO0O00000000000Odispatchingruled0000000000O00O0O00O0OO
gboooboobooboboooboboobooboboobooboboobobooboboobooobogn
gboobooobooobgooaboad

0000 3 000000000400000000000000000000 OptSeqIODOOOOODOOOODO
utobodooooboooobobobooooboboooobobooooboooobbooooboobooOooobooooobooOooonoon
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00004 000000000C000O00ODOOCO0O0OOOptSeqIOODODOCOOOOO0OOOOOOOOOOOO
ooooobooooOooboooobooooboooooooobobbooOooOooboOooobooooooobooonooog

0000 5 0000000000 00O0ODO100000000000OOptSeqlIDOO0OODOOOODOOODOD
gboboobooobooooboooboooooboooboooobooobooboOoboooobOoobobooboOoobooon
goooogd

6 UJUoudooobobuouod 2-0uuooooobod-—

googood

e 1O0OOODOOODOO

e 1ODOOODODO

obooboooobooobooooboooobooooboooobooooboooobooboOoobooooon
obooobooooboon

l000booobbooooboooooboobooboobooboobbooboobooboobobo0booOog
gbooobooobooboobOobooooDooobooboobooooobooooobobooooboooboooDooon
OO0OOOOOOOOODOODOOOODODODOOODOOOOOptSeqlIDODOOOOOODOOOOOOOOODOOOO
gobooboobooooooboboooboboobobooboobooboboboobob10b00bOon
gbogbooboobogboooboboobobobobooboboobooboboobooboooboan
bobooooooboooobobooo3sobooboooobobooooobooonoo

oboboobOoboooobo 20000000 12000000 10

ubooobOobobooo stobouobdb 12000000 10

oooooooooo0o0 40000000 10000000 10DDOOO 10

oooooooooo
obooboooboobooboobooboooooboobooobobooboobOobobobOooboboooboooboooon
goo
gooooo3spboobooboooooooooogoboooboooooooobOoooDoboooboobDOoo1go
ob00 3000b0o0o0oo0200000 2003000000 1000000000000 000O000O00 300
gbboobOobooooobooooboboooooboooobooboooobooboboooboOobooo

oob 100000 300boo0 10
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ooo0o 200000 200000 20
gboo 30 boo0b 100000 30

1000000000000 000O0O00UC0O0O0D00o0O0DUDOOOoOUOLo{OOOoODUOoOOoUOoOoO
oooo 8o

EF— K [=3/

(111w O

g8 300000o0ooaon

00000000000 00003 00000000000 mode OODOOOOOOOOODODOOOODO
OactivityDd OO O QOO

mode U0OO0OO0OO0O0O duration 0000
0O interval OO requirement 00O

000 interval OO requirement OO0 0O0O0O

gboogoogd

oooooooono

mode ml duration 3

worker interval O 3 requirement 1

mode m2 duration 2

worker interval O 2 requirement 2

mode m3 duration 1
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worker interval O 1 requirement 3

googoo
gboooboobooboobobboboobobbobboo

activity OO0O

good goog

UO00o000000000o0o000obDOn prepare0 00000000 3000000000 ml, m2, m30O0O
goood

activity prepare

ml m2 m3

gbobooboboooboobooooboboooooboooobooboooonog
gooobooboooobooboooogg

# 0000000O0O0000O0OCOOOOOOO0O000000
resource worker interval O inf capacity 3

mode ml duration 3
worker interval O 3 requirement 1

mode m2 duration 2
worker interval O 2 requirement 2

mode m3 duration 1
worker interval O 1 requirement 3

activity prepare
ml m2 m3

activity water
mode duration 2
worker interval O 2 requirement 1

activity front
mode duration 2
worker interval 0 2 requirement 1

activity jackup
mode duration 2
worker interval O 2 requirement 1

activity tirel

mode duration 4

worker interval O 4 requirement 1
activity tire2

mode duration 4

worker interval 0 4 requirement 1

activity tire3
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mode duration 4
worker interval O 4 requirement 1

activity tired
mode duration 4
worker interval 0 4 requirement 1

activity oil
mode duration 11
worker interval O 11 requirement 1

activity jackdown
mode duration 2
worker interval O 2 requirement 1

# 0000

temporal prepare oil
temporal jackup tirel
temporal jackup tire2
temporal jackup tire3
temporal jackup tired
temporal tirel jackdown
temporal tire2 jackdown
temporal tire3 jackdown
temporal tire4 jackdown

# 000000000
activity sink duedate O

googooobooobooon

--- best activity list ---
source prepare oil jackup tire4 tire2 tirel water tire3 front jackdown sink

--- best solution ---

source -——: 0 O

sink ---: 13 13

prepare m3: 0 0--1 1
water ---: 1 1--3 3
front ---: 11 11--13 13
jackup ---: 1 1--3 3
tirel ---: 7 7--11 11
tire2 ---: 3 3--7 7
tire3 ---: 7 7--11 11
tired --—-: 3 3--7 7

0il ---: 1 1--12 12
jackdown ---: 11 11--13 13

objective value = 13
cpu time = 0.00/3.00(s)
iteration = 7/23318

000000000 Oprepared 0 3000000000000000D000 m300O00O000O00OO010O
ubb 13000000o00o00obooog oo

00000 PythonOO OptSeq IO DOOOOODOOOOODOOOOO

Python OO OOOOOOOOOOOODOOOOODOOODOOOODOOOODOOOODOOODOOOOOOODO
o0odo0 10 300b0o000ooooobobo0o0ooooU pythomO0000OoOoOOOOO0OOOODOOODO
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09 0000000 3b00b00booooboooooo 13oo0o0o00o0oo

Omode 000000000 10000 10 mode(1,1100000M

act={}
mode={}

for i in duration:

act [i]=ml.addActivity (” Act[%s]"%i)

if i==1:
mode[1,1]=Mode(”Mode[1_1]",3)
mode [1,1].addResource(res ,{(0,”inf”):1})
mode[1,2]=Mode(”Mode[1-2]” ,2)
mode[1,2].addResource(res ,{(0,”inf”):2})
mode[1,3]=Mode(”Mode[1-3]” ,1)
mode[1,3].addResource(res ,{(0,”inf”):3})
act[i].addModes(mode[1,1],mode[1l,2],mode[1l,3])

else:
mode [ i]=Mode(”Mode[%s | ”%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
act [1].addModes(mode[1i])

0000000 PythonODODODOOODODOOOODDODO

from optseq2 import x

ml=Model ()
duration ={1:3, 2:2, 3:2, 4:2, 5:4, 6:4, 7:4, 8:4, 9:11, 10:2 }
res=ml.addResource (” worker” ,capacity={(0,”inf”):3})

act={}
mode={}

for i in duration:

act [i]=ml.addActivity (” Act[%s]"%i)

if i==1:
mode[1,1]=Mode(”Mode[1_1]",3)
mode[1,1].addResource(res ,{(0,”inf”):1})
mode[1,2]=Mode(”Mode[1_-2]" ,2)
mode[1,2].addResource(res ,{(0,”inf”):2})
mode[1,3]=Mode(”Mode[1_3]" ,1)
mode[1,3].addResource(res ,{(0,”inf”):3})
act [i].addModes(mode[1,1] ,mode[1,2],mode[1,3])

else:
mode [ i]=Mode (”Mode[%s ] ”%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
act[i].addModes(mode[1i])

#temporal (precedense) constraints

ml.addTemporal(act [1],act[9])

for i in range(5,9):
ml.addTemporal (act [4] ,act[i])
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activity mode duration | 1| 2| 3| 4| 5] 61 7| 8| 9/10[11]12]13]
_____________________________________________________________________ |
Act[10]  Mode[10] 2 [ O I e e O B Bl
Act[1] Mode[1_3] 1 ==t 0 11
Act[2]  Model[2] 2 od==l==t L L 1 11
Act[3]  Model[3] 2 [ O I e e O e B
Act[4]  Model[4] 2 od==l==t L " 11
Act[5]  Model5] 4 bbb I==l=l==I== 1 |
Act[6]  Model6] 4 L d==l==l==I==1 | | I 1 1 |
Act[7]  Model[7] 4 Lttt b I==l==l=I==l 1 |
Act[8]  Model8] 4 L d==l==l==I==l | | I 1 1 |
Act[9]  Model9] 11 | I==l==|==|==|==|==|==|==|==|==|==] |

resource usage/capacity |

worker

[ 31 31 31 3| 31 3] 3| 3| 3| 3| 3| 3| 2|
| 31 31 31 31 3| 31 3| 3| 31 3| 3| 3] 3|

g 10: 0o0obgoobobobobbob==0000000000000

ml.addTemporal(act[i],act[10])

print ml

ml. Params. TimeLimit=1
ml.Params. OutputFlag=True
ml.Params. Makespan=True
ml.optimize ()

ml. write (”chart4.txt”)

ocooooOoOoOOO0OO0OOOO0OO0OO0O0O0Om.write("OOOOO" OOO0OO0OO0OOOOOCOOOOOOOOOOO
gboboobobooobobooboobooooboobooooboooooboooo

7T 0U00O0O00bObOooobooboo-ooobooooo!-

googood

e 10000000 DOODOOOOODOODOOODO

e 00O ODOODOODOODOODOODLODDODOODO
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0 1l1: 00000000000 0000000000

obooco1o00b00bOobo0oooooobobobooboooobooboboooooooOobobon
goboooooooooobooboooobooobooooooobooooboobooooboobooDbboIoobooOoo
obooooboooobooooobooooboooobooobooooobooobooboooboooooboo 1o
gobooboobbobooobooooooboooooolbooboooooobooboooobooooan
oood

gbobooboboobooboboooooboboooboobooooboobooon

gboo2000000 10

oooobobo110bbo 20000002000 100000 30

oboo1oo0000o0 20

goocooo1gb1obgboooo20b00b00000ob0oon 20

gboobooooboobooboooboo 200000000 1000000 3000b00000b000O0
ocooooooooooooooooooooooo?

gbooobooboooooobobooooboboo0 noooooboooooboOobooobooobooboo
bboobooooboobooooobooboobboobooooboooboobooboooboOoooOooboOoon
oboooooooooobooooooono

00000 OptSeq LIDDDODODODODOODOO

gbooodobooboooboboobooobuobobooobobooobooob 100 30b00booboooooboooo
ooo

obooboooboobooboobobOoOob 20000 2002000030000 10030000000
20000000

resource worker

interval 0 2 capacity 2
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interval 2 3 capacity 1

interval 3 inf capacity 2

goboobobooboobooooboboooooobooog
obooooooooboobooooobo 11000 20000002000 1000003000000000¢0
uboboobobooooboobooboobooooboooobooboooooboobooooobooooboOobon

activity first
mode duration 3
worker interval O 1 requirement 2

worker interval 1 3 requirement 1

ubobooboboooboobooooboooooboobooooboobobooobooboooon

# Joooooobooooooo--oooboobocoooaat--

resource worker
interval 0 2 capacity 2
interval 2 3 capacity 1
interval 3 inf capacity 2

activity base
mode duration 1
worker interval O 1 requirement 2

activity first
mode duration 3
worker interval O 1 requirement 2
worker interval 1 3 requirement 1

activity interior
mode duration 2
worker interval O 2 requirement 1

activity ceil
mode duration 2
worker interval O 1 requirement 1
worker interval 1 2 requirement 2

# 0000

temporal base first
temporal base interior
temporal first ceil

# 00000o0oooo
activity sink duedate 0

OptSeq IIODOOOOOOOOOOOOOOOODOODODDODDO

--- best activity list ---
source base first interior ceil sink

--- best solution ---

source —--: 0 O
sink ---: 6 6
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=W N

e (H)

U12. 0000000oboobooboboobooboon

base ---: 0 0--1 1
first ---: 1 1--4 4
interior ---: 3 3--5 5
ceil ---: 4 4--6 6

objective value = 6
cpu time = 0.00/3.00(s)
iteration = 1/38887

oboooooboo1l100o0o0b 2000000400000050000000000000000D0O0O0DOOO
cooooode0OOO0OOO0OOO0ODOOOOOPERTOOOOOODOOOOODOODOOOODOODODOOOOO
uboooboobo 1200000000000D000C0O0O0O0DOOOOOD0OO

00000 PythonO O OptSeq IO OO ODOOO0OOCOODOOOOOOOO

U0000000D000 req 000 1000000000D00DOO0O0O0OO0ODO0ODO0 req00O00O0O0OOO

0000 2000 reql1]=(0,1):20000 10000 00000 10 1000000000000 200000

ooooooo

req={}

req[1]={(0,1):2 }
req[2]={(0,1):2 ,(1,3):1}
req[3]={(0,2):1 }
req[4]={(0,1):1,(1,2):2 }

obob0ooo0oobOobOobobOobo0oobO0obO0obOobO0obOobOobOobOo0bOo00b0O00 addResource O
Uob00o0oob0odbD0O"worker"OOOUOO res0000O00000O0O0O0 addCapacityD 0 O0OO0O0OO0O00O0O
OOOCOOO0O0OO0O0000 2000 res.addCapacity(0,2,2) 0000 00000 20 1000 200000
o0 20000000000000

res=ml.addResource (” worker”)
res.addCapacity (0,2,2)
res.addCapacity (2,3,1)
res.addCapacity (3,”inf” ,2)

obooobOobooooobobooooobooooooo
O000000 PythonODODODDOOODODOOODODDODO

from optseq2 import x*

ml=Model ()
duration ={1:1,2:3,3:2,4:2}
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activity mode duration [1]2]|3[4]5]6]|

Act[1] Mode[1] 1
Act[2] Mode[2] 3
Act[3] Model[3] 2
Act[4] Mode [4] 2

resource usage/capacity |
worker [2]1211]12]2]2]
(212111212121

U1 000b00bobobobbob==0000000000000

1)
req [4]={(0,1):1,(
res=ml.addResourc
res.addCapacity (0
2
3

)

2):2 }
” worker”)

res.addCapacity (
res.addCapacity (

act={}
mode={}

for i in duration:
act [i]=ml.addActivity (” Act[%s]"%i)
mode [ i]=Mode (”Mode[%s | ”%i , duration [i])
mode[i].addResource(res ,req[i])
act [1i].addModes(mode[i])

N

7 72)

#temporal (precedense) constraints
ml.addTemporal(act [1],act [2])
ml.addTemporal(act [1],act [3])
ml.addTemporal(act [2],act [4])

print ml

ml. Params. TimeLimit=1

ml. Params. OutputFlag=True
ml.Params. Makespan=True
ml.optimize ()

ml. write (” chart5.txt”)

ocooooOoOoOOOO0OOOO0OO0OO0O0O0Om.write("OOOOO" OO0OO0OO0O0OOOOCOOOOOOOOOO
gboboobobooobobooboobooooboobooooboobooooboooo

0000 6 20000000000C0000O0C0O0O0O OptSeqlIDOOOODOOOODODODO

§ UUoUoonooooooo!

goooooo

e 100O00DOOODOODOODOO

e JO00UO0ODOOOOODOOO
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oooo00O0O0O0OOOO0O0000000A,B,C,D040000000000000000000O00OO
oob0ooboob 1002003004 0000000000000000000000000DOCO 50
obo9gobooonoono40000000000 10000000 10000000 OO0ODODODOOO
ooooo

ooo A B C D
goooooo (12 3 4
goooog 5 9 6 4

gooooooOoOoOODOOOOOOOOOOOOOO0O0O00O0O0O0O0O0O0000?

00000000000 0DO0O000DOO000DODO000ODOO0O0DOODOOODOOOOptSeqIOODOOOO
OO00000000D0 duedate 0OO0O0O000O0O00OOOOO0DOOOOODOOOOO

activity OO0 duedate OO0 weight OO

OOOweight 00 DODOOO0O0ODOOOO0O0ODODOOOOO0ODOOODOOOOOOODOOOODOODOOOODOOOO
gboboobooboooboboooboobooooloobooooobOooboooooo
0000000 AODDODD ADDODOOO S50000000O0O0O0DODODODODODDOOOOOOOO

activity A duedate 5

obooobobooobobil1oooob0oooboobobooboobobobooboooo

activity A duedate 5 weight 10

ugboobooabooboodabodd
# 00000000O0oo

resource writer
interval O inf capacity 1

activity A duedate 5
mode duration 1
writer interval 0 1 requirement 1

activity B duedate 9
mode duration 2
writer interval O 2 requirement 1

activity C duedate 6

mode duration 3

writer interval O 3 requirement 1
activity D duedate 4

mode duration 4
writer interval O 4 requirement 1

ubooobooooboboood
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Uk W N =

--- best activity list ---
source D A C B sink

--- best solution ---

source ———: 0 O
sink ---: 10 10
A -—: 44--55
B ---: 8 8--10 10
C ---: 55--88
D--—-: 00--44

objective value = 3
cpu time = 0.00/3.00(s)
iteration = 0/57376

fE¥4 (D) fE21 (M%) {E33 (Cth) E%2 (Bfh)
| gomiEn | mmszn
l 1l R (A
P
O
10
\ AUV R LA 4 \ 4
DAL HH CHL A HA BAL A

U 14:00000000000000DO00000DO00O00OO

gooob,ACBOOOO0OOO0O0O0O0OOOOOOOOOOOOOOOOOOOCOOOOO 200BOOOO
0100000 300b30000bo0obooooooboboooobooooDo 1400

00000 PythonOO OptSeq IO DOOOOODOOOODOOOOO

gbobooboooobooboooobobooooobooooobooboooooboooo

H due={1:5,2:9,3:6,4:4}

goooooboobobobooboboobooobooboooboobobooboobooboboobonboo
0000 addActivity("O OO ",duedate=0 0 ,weight=00000) 000000000000 O00O0O0O0CO0OO
b0 l100b00boooooboooobooboobooboooobo0oboooobo 20000

for i in req:
act [i]=ml.addActivity (? Act[%s]”%i , duedate=due[i])
mode [ i]=Mode (”Mode[%s | ?%i ,req[i])
mode[i].addResource(res ,{(0,”inf”):1})
act [1].addModes(mode[1i])

000000000000 b0o0b0o0D0o0bbO0b0bo0bDO0OD Makespanl FalseOOOOODOOO

O00000 Makespan U0 0O0O0 FalseOOOOOOOOOOODOOOOOMMD

ml.Params. Makespan=False

|

0000000 PythonODOOOODODOOODOODO.

from optseq2 import x

ml=Model ()
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activity mode duration | 1| 2| 3| 4| 5| 6| 7| 8| 9/10]

Act[1] Mode[1] 1
Act[2] Mode[2] 2
Act[3] Model[3] 3
Act[4] Mode [4] 4

resource usage/capacity |

writer T e W e Y A B O
[1l 10 2 1 1 1] 1] 1] 1] 1]

U i:000b00b0obobbob==0000000000000

due={1:5,2:9,3:6,4:4}
req={1:1, 2:2, 3:3, 4:4 }
res=ml.addResource(” writer”)
res.addCapacity (0,” inf” ;1)

act={}
mode={}

for i in req:
act [i]=ml.addActivity (” Act[%s]|”%i ,duedate=due[i])
mode [ i]=Mode(”Mode[%s]”%i ,req[i])
mode[i].addResource(res ,{(0,”inf”):1})
act [1].addModes(mode[i])

print ml

ml.Params. TimeLimit=1

ml. Params. OutputFlag=True
ml. Params. Makespan=False
ml.optimize ()

ml. write (” chart6.txt”)

ocooooOoOoOOOO0OO0OO0OO0OO000O0O0Om.write("OOOOO" OOO0OO0OO0OO0OOOOCOOOOOOOOOOO

gboooboobooobooobooboobobobobbobooboobooo

9 JoobooooboooobolocepMo

gbooobood

e 0000 D0OO0ODOODOOOLOCOODOODLDOOOODOOOODODOOOOODOODOO

e JO0DDOOOODOCPMOOOOODOOOODOOOODODO
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gobooooooboooboobooboooobooooooooobooooboobooooboooobooooooboaoon
gbooobooboooboobooobOobooooobooooboboooboboooboobooooobooonoo

gb1000000 13001000000o00010000a0
gb 2000000 2002000000000100000
o030 0000 15001000000000 100000
o040 00000000 2r002 00000000 100000

obos00b00000000 2002000000000 100000

gooooooooooOoooooOogoooooUooDooOooobooogoooogoo?

00000000000 0O0O0O critical path methodDO OO CPMOODOODOOOOOODOOOOOOCPMOOO
0o000o0oo0oo0o0oooooooooooooo0oooooOoUooooo0oUoDooooooDooooon
0000000000000 PERTOODOOOOOOOODOOOOODOOOODOOOODODDOOUOODODDODOODOOD
0000000000000 0000O0000bO00000O 00D DOO0O0O00C00D0O0O0ODO0ODODdOOptSeq
noooooooooooooooooooo

go0oooooooooooooogoUooooo0goooooodoooDooUUooooogoooooog
O00000ooooooooooooooooo00oDooo000ooo0ooooooDooooooooOoon
OO000oooooDoooooooooooogon

goo0ooooooUoOoooOoo0oooDoo00goooOoooUoooo0UoooDooooooDoooog
0do0000o0o00o0oD0d0ooooo0oooDooDoooooo0obOo0ooDOo0DooOoDOoDODoDooDO0ODOOoO0DO
ooood

000o0oooDoodooDoo0o0oUooooo0ooooo00oooo00ooogoooDoogoooooog
O O nonrenewable resourced 0 0 00 00

0o000ooO0oo000oooo0o0ooooo00oooo0ooooO00ooDoo000ooDoooooooooog
0o0ood0oo0oo0oDo0ooooDoU0oo0ooO00oodooOU0 2000000000000 0ODO0OODO 1
00o00dooDoo0oDooDwBooooDooDoooDoDoDOooo0ooD0ooDoo0oDOooDoboooDOooon

mode m[1][1] duration 13

mode m[1] [2] duration 10

activity activityl[1]
m[1] [1] m[1] [2]

ob040000000000D000020000000000D0O0OO
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O00020000000000m{l..5|200000000000000000OOO0 100000000000
goo

O00000D00O000D00O nonrenewable 00000000 0ODOOOOOOODOOOOODOODOO

nonrenewable
o000 (oo,00000o0)
OO0 (ooo,0o0o0good)
<= 000

gbooobOoooooooooooobooo,0cob obobooOoooooobOoboooooboooooaon
ubooobobooooboboooboobooogd
gboooooboooobob400000000000000O0O00DOODOODODO

nonrenewable
+1 (activity[1],m[1]1[2]) +1 (activity[2],m([2][2])
+1 (activity[3],m[3]1[2]) +1 (activityl[4],m[4][2])

+1 (activity[5],m[5][2]) <= 4

oooooo0ooboobo 40000000000000 1600000000000 00O0ODODOOODOODOO 450
gooob s00boooooboboooboboooobooooobobooooo40b0boOoOooDD

obooooooobooboobO 1000000 le00bOO00OO0O0OO0O0OO0O0OOO0oOO0obOOobObO0OO00OoOOo0oO0nOg
gs200000030000000000000000000O0O0 100000000

goboooboooob oobobOoOog le0obOooboOoOobobDOO00ODbOOObOODOOObOObbOOODD 50
obooooOobooooobobooobooboooobooboooobobo obooooboon

gbooobooboooobooooo

# JoboooooooooooootoceeMd

mode m[1] [1] duration 13
mode m[1] [2] duration 10

mode m[2] [1] duration 25
mode m[2] [2] duration 20

mode m[3] [1] duration 15
mode m[3] [2] duration 10

mode m([4] [1] duration 27
mode m([4] [2] duration 25

mode m[5] [1] duration 22
mode m[5] [2] duration 20

activity activity[1]
m[1]1[1] m[1][2]
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activity activity[2]
m[2] [1] m[2][2]

activity activity[3]
m[3] [1] m[3][2]

activity activity[4]
m[4] [1] m[4][2]

activity activity[5]
m[5] [1] m[5][2]

# 0000

temporal activity[1] activityl[3]
temporal activity[2] activityl[4]
temporal activity[2] activityl[5]
temporal activity[3] activity[4]

# J00oooooo
activity sink duedate O

nonrenewable
+1 (activity[1],m[1]1[2]) +1 (activity[2],m[2][2])

+1 (activity[3],m[3]1[2]) +1 (activity[4],m[4][2])
+1 (activity[5],m[5][2]) <= 4

00000 PythonOO OptSeq IIDO0OOOOCOOCOOOOODODODOO

00000000000000 addResource 1000000000000 OODOOCOOO", rhs=00 ,direction="
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oOoooowO 1000000000000 000000addTerms(0O000O0O, 00,0000 vO0D00O0O
boboobOoboooobooooobobooooobooooobooboooooboooo

res=ml.addResource ("money” ,rhs=4,direction="<=")
for i in durationA:
act [i]=ml.addActivity (” Act[%s]"%i)
mode [i,1]=Mode(”Mode[%s][1]”%i ,durationA[i])
mode [i,2]=Mode(”Mode[%s][2]”%i ,durationB [i])
act [1].addModes(mode[i,1] ,mode[i,2])
res.addTerms (1,act[i],mode[i,2])

O000000 PythonODOOOODODODOODOODO.

from optseq2 import x

ml=Model ()

durationA = {1:13, 2:25, 3:15, 4:27, 5:22 }
durationB = {1:10, 2:20, 3:10, 4:25, 5:20 }
act={}

mode={}

res=ml.addResource ("money” ,rhs=4,direction="<=")
for i in durationA:
act [i]=ml.addActivity (” Act[%s]|"%i)
mode [i,1]=Mode(”Mode[%s | [1]"%i ,durationA [i])
mode [i,2]=Mode(”Mode[%s | [2]”%i ,durationB [i])
act [i].addModes(mode[i,1] ,mode[i,2])
res.addTerms(1,act[i],mode[i,2])

#temporal (precedense) constraints
ml.addTemporal(act [1],act [3])
ml.addTemporal(act [2], act [4])
ml.addTemporal (act [2],act [5])
ml.addTemporal(act [3],act [4])

print ml

ml. Params. TimeLimit=1
ml.Params. OutputFlag=True
ml. Params . Makespan=True
ml.optimize ()

oo0oo0O 700000000 00DOO000DOOO00OO00O0ODOOO0OOO0OOOO0OOOOOOOOODOOOOn
oooo

ob01000000 13001200000000100000100000000000O00 100000

obO2000000 2500230000000010000021000000000000 100000

o030 0000 1001300000000 10000011 000000000000 1000000

U040 00000000 2vr002000000000 1000002000000000000 1000000

obs0000000000 220021 000000001 0000020000000000000 100000
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OptSeq I 0000000000 O0DODODOOO0OOOO00OOODODODOOOCOOO0OOOOODODODODOOODOOOOO
oboocobOobooooboboboobooboooobobooooboOobon
OO00000000D0O0O000D00000D0000 temporal 0000000 DOOOOODODODODO

temporal 0000 OO0O00 type JO0OO00 delay 0000

OO0000D0O00O000000 typed delayOOOOOODOOtypeOO0OO0O0O0DOODOOOODDODOOO
ODO000000delayDOO0OOO0OO0O0OOOOODODOOOODODO

O0000Otype 0O OD0O0OODOODODOOODOOODOODOODstart timel ODO0OD0OOODOOOOODOO
O completion timeD 0000000000 0O0DOO OO0OODOO ss,s8¢,¢cs,ccO0dponooOoonoOo«s’on
gooo«croooooOoO0oO0oO0oOoOoOoOoOoOoO <0000 «c»ooooooooooooooooo <00
00 «¢O0o000ooo0oooooogo

OO000D0delayODOOQOOOOOOOOOOOOOODOOOODOOOODOOOOOOODODOOOOOO

(0000000000000 0OD)+ (DDO00) < (UDOO0ODOoUDOOOoDOoOn)

000000000000000000000000000000
0000 type SSO,(0000)+ (0000)<(0000)00000000000. 00, type 000 delay
00000000000,000000000000000type CS, delay 000000000.
0000000000000000000000000000000000OD 7000000000000 0
0000000000000000000000000000000000000000000000000CSd0
0-0000000000000000

L

L

Ol1r-000000
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OO00o00oDOoO0O0000g30 PERTODODOOOOOOOD 3000 b0000000000000D0O0000O
obooobooboooooboon

gobooooboobooboobboobogo ssgygb-gpobooboooboobb obbooobbOoon
oboooob0o30b0000 0050000000000 H00000 LOO030000000200000O0O0

temporal activity[3] activity[5] type SS delay O

temporal activity[5] activity[3] type SS delay O

obooobOobooooobooboobooboooobobooooOobon

--- best activity list ---
source activity[2] activity[1] activity[3] activity[5] activity[4] sink

--- best solution ---

source -——: 0 0O

sink ---: 67 67

activity[1] ---: 0 0--13 13
activity[2] ---: 0 0--25 25
activity[3] ---: 25 25--40 40
activity[4] ---: 40 40--67 67
activity[6] ---: 25 25--47 47

objective value = 67
cpu time = 0.00/3.00(s)
iteration = 0/85383

gboooboo3pobgsbooboobobbobbobooboobob0 1 soobobobooboobooo

M ‘fﬁ%s%%:) | f¢%4@ |
= | 2 (B

25%y

0 67
W

O 18 PERTODOOOOO0 3000 00000000000 00O0O0D00O0O0DODODOOO

oooOoOoOOoOOOOOOOOOODOOOOOOOOOODOOO0ODOOOOpPtSeqIIDDOOOOOOOOODOO
O00000Db0d source JOODOOO0OOODODOOOOOODODO ODODOOODOODODOOOODODOOOO
obooooOoboooz20000000000000000DOO0O000000

000000050000 activity(5]0 000000 50000000000000

temporal source activity[5] type SS delay 50

temporal activity[5] source type SS delay -50

gboboobobobboobobob sbhoobdbsource0D0OO0OOIOB0O0000000D0OO0DOUOADOSsource
ooboooooosbb00b0o -s000000000000000 s000000 0000000000000
ubooobooooboon
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00000 PythonOO OptSeq IO DOOOOODOOOODOOOOO

O00000000000000DDDO0OD0 addTemporal OO0 OODODODOOOOOOOOOOOO@OOO,
gooo,"oboooe,0ooO0)booboooob0obooooooDo 3000 sO0bOO0OOODODObDOOO
gooobO 20000000000

ml.addTemporal(act [3],act [5],”SS”,0)
ml.addTemporal(act [5],act [3],7SS”,0)

0000000 PythonODOOOODODOOODOODO.

from optseq2 import x

ml=Model ()
durationA = {1:13, 2:25, 3:15, 4:27, 5:22 }

act={}
mode={}

for i in durationA:
act [i]=ml.addActivity (” Act[%s]"%i)
mode [ i]=Mode (”Mode[%s | ”%i , durationA [i])
act [i].addModes(mode[1i])

#temporal (precedense) constraints
ml.addTemporal(act [1],act [3])
ml.addTemporal (act [2],act [4])
ml.addTemporal(act [2],act [5])
ml.addTemporal(act [3],act [4])

#act [3] and act[5] start at the same time
ml.addTemporal (act [3],act [5],”SS” ,0)
ml.addTemporal(act [5],act [3],7SS”,0)

print ml

ml. Params. TimeLimit=1
ml.Params. OutputFlag=True
ml. Params . Makespan=True
ml.optimize ()

0000 800 AQ0ODO BOOOOOOOOOODOODODODOODODOODOOptSeqIIDODOOODOOOOOO

0000 900 A000O0O0O0ODODO MAXODODOOOOOO BOOODOOOOODOOOOOOOOODOOptSeq
nmooooooooogo

gooo0 oC0COCOOOOOO0OO0O0OO0OO0UO0OO0OOOOOUOOOUOOOOOOOODOOOOOOoOoOoOoOoOoOog7OO
ubobooboboooooboooobo sbobobooboobooboooooboooobOoboooooboOoooon

11 Joooogd

googood

e 1000O0DOO0OODOODOODOO

e IO OODOODOODOO
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obooboobobooboooboooboobooboobooboooboooooOoooOooooboboOoOoDbog
goooooboboooooooooobooooooooooobboooooooboooooobooobbooooDOooDbo
googooo

OptSeq IO ODODOOOCOOOO0O0OOODODOOOCOOOOODOOOOCODOOO 3O000OOOODOOODODOODOO
ubobooboboo 1oooob0ooooboboolbooboboooboob sboboooboOobooood

gboooooobobooooooboboobooooobooobooooobooooboboboooboboooooooon
gbobooboobooooobobooobbooboboooboobooboooooboOoooobooboobooooon
gboooboooooooboood

OptSeq IO OO0ODOOOOODOOOOODOOOOODOODOOODODOOOOODOOOODOOOODOOOOO
OO0ODbreakD0 00000000 O00DOCOO0OO0O0OOO0ODOOO0ODODOO0ODDOOODOOOOO breakd0O0O
gooooooo

break interval OO0 max OO OOOO

interval 00 max OO OO0OO

interval 0000000000 0000000000000 O0O0OOOOOODODOOOOOOOO00000O00OOmax
ooooobooobooobOooooooooooooboooboob obObOoOobOOoOoobOOoobOOoooOoooOoon
boboobOoboooobboooobooooboboooobOob,bobbmax infO0000O00OOO0OO
ooooooboooobooboon

00000000000 000 AOOUODOUOOOO0OO 170000 AODODOOUOO0OO0DOOUOOOUOoOoooo
gboboobobooboobdboecbOOO0OOOObDOn

ANEAN
3

019000000000

goopogogsooooooooOooOoooooo BOoOoo cooooooo10ooooooooooooo
oono

activity C duedate 6
mode duration 3
writer interval O 3 requirement 1

break interval 0 3 max 1
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# Jgoooobooooboyoboon

resource writer
interval 0 3 capacity 1
interval 4 6 capacity 1
interval 7 10 capacity 1

interval 11 inf capacity 1

activity A duedate 5
mode duration 1

writer interval O 1 requirement 1

activity B duedate 9
mode duration 2
writer interval O 2 requirement 1

break interval 0 2 max 1

activity C duedate 6
mode duration 3
writer interval O 3 requirement 1

break interval O 3 max 1

activity D duedate 4
mode duration 4
writer interval O 4 requirement 1

break interval 0 4 max 1

OO00D0D0 OptSeq IOOODOOOODOOOOODOOOODO

--- best activity list ---
source D A B C sink

--- best solution ---
source ———: 0 O
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sink ---: 13 13

--6
--9
--10 11--13 13
--34--5 5
objective value = 9

cpu time = 0.00/3.00(s)
iteration = 1/38423

0 1 2 3 4 5 6 7 8 9 10 " 12 13 14

0 20:00000000000000000

o0 cOo0obOidoooooooooooooooooooooooooo 2000

gboooooooboooobooboooobobooooobooooboobooboobobooobobooobooooo
bboooboooboooboooobooooooboooobooobOoooobooobO0ooboooboboooboOoobooon
goooooobooo

gbooooobooboobobooobooboooobobooobooboboboobOobooooDbon

gboobOobooooboboooooboooooobobooooobooon

OO0 interval break OO requirement OOO
00 interval break U0 requirement 0O0O0O

oon

ooooooo

ooooooOoO0O0 CcOoO0OoOoOoooo 1ooooooooooooooooooooooooo

activity C duedate 6
mode duration 3
writer interval O 3 requirement 1
writer interval break O 3 requirement 1

break interval O 3 max 1

OO0000 PythonOO OptSeq IO DO OOOODOOOOODOOOOO

OO00000DO0OOaddBreak(0000D0O0OO,0000000,000000)000000D0005000DO
uboobooboobooboobouobooboo0ouobOobobo0obOl addresource OO DOOOOOOODOOOO
ooo0O0OD000000 @O,@oH):00000,"reak") 000000000 reak"00000OCOOOOO
ooboooooooooooboobooooboooobooobooobooobooboo 1oobooooOooooon

0 O mode[i] .addResource(res, (0,"inf"):1,"break")06 0000000000000
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activity mode duration | 1| 2| 3| 4| 5] 61 7| 8| 9/10[11]12]13]

Act[1] Mode[1] 1
Act[2] Mode[2] 2
Act[3] Model[3] 3
Act[4] Mode [4] 4

resource usage/capacity |
writer [ 11 11 11 of 11 11 ol 11 11 1] ol 1] 1|
[ 1] 11 11 ol 1] 1] ol 1] 1] 1| Ol 11 1|

g2:00b000b0o0bo0bodb==000000000

L.oboboobooboo

for i in duration:
act [i]=ml.addActivity (” Act[%s]|”%i ,duedate=due[i])
mode [ i]=Mode (”Mode[%s ] ?%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
mode[i].addBreak (0,”inf” ,1)
# mode[i]. addResource(res ,{(0,”inf”):1},” break”)
act [1].addModes(mode[1i])

0000000 PythonODOOOOODODOOODOOD.

from optseq2 import x
ml=Model ()

due={1:5,2:9,3:6,4:4}
duration={1:1, 2:2, 3:3, 4:4 }

res=ml.addResource (” writer”)
res.addCapacity (0,3,1)
res.addCapacity (4,6,1)
res.addCapacity (7,10,1)
res.addCapacity (11,”inf” 1)

act={}
mode={}

for i in duration:
act [i]=ml.addActivity (? Act[%s]”%i , duedate=due[i])
mode [ i]=Mode (”Mode[%s ] ?%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
mode[i].addBreak (0,”inf” 1)
# mode[i]. addResource(res ,{(0,”inf”):1},” break”)
act [1].addModes(mode[i])

ml.Params. TimeLimit=1
ml.Params. OutputFlag=True
ml. Params. Makespan=False
ml.optimize ()

ml. write (”chart9.txt”)

gboooboobobooboobooooobDOOmwrite("DO0O0O0OO0"m ODO0OO0O0O0O0DOOOOODOOOODOO

oboobOobooooobooooboooobooboooooboooboooogooon
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oboooboooboooobooboooboooboobooobooobooooobobooooobooooboboooOooboooon
gboboobooooooboooooo

gooooboooooobooobooogooboooobooooobooobobobooboobooboobDobbooobooo
ooooooo 100bo00obo0obobooobooobooooboooboobooooOooboooboooooboOoooOoon
OO0O0O0O0O0O0O0O0O0OD0DODODODODOOptSeq IID0DO0OO0ODOOCOOCOOOOOODOOODODOODODODDDOO

gooooboooobooogoobooobooooooobooooboooobooboobooboobbo1IooOoo
obooobOoboooooboooobooboooooboooobooboooooo

parallel interval JOOOOOO0O OOOQOOOQO max OODOOO
interval JO0DOO0OO0O0 0000000 mex OOOOO

gbodgbuobooboobboboobg, bbb max infO0000000O0O0O00O0OOOOOOOOOOOO

gbooooobooo.obo

parallel interval 1 1 max 3

interval 2 3 max 2

0,000000000300200,30000000000200000000000000000000000.
0000000000000000C0C00000000000000C0 220000000000000000000
000000000000000000 220000000000000000000000000000000C
ooooooo
000000C0C000000000,0000000,00000000000000000000000000C
oooo,

U000 max interval U requirement OO0
U000 max interval U requirement 0O 00

ooo

Ubb0i000maxO0O0O0O0D0OO0OO0O0OOOO,D00000000000,0000000000000.
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# Jobobodooboooboooobooooooobooooooo
resource worker interval O inf capacity 3

activity prepare
mode duration 3
parallel interval 1 1 max 3 #0OooDooDooboo
worker interval O 3 requirement 1

activity water
mode duration 2
worker interval O 2 requirement 1

activity front
mode duration 2
worker interval O 2 requirement 1

activity jackup
mode duration 2
worker interval O 2 requirement 1

activity tirel
mode duration 4
worker interval O 4 requirement 1

activity tire2
mode duration 4
worker interval O 4 requirement 1

activity tire3
mode duration 4

worker interval O 4 requirement 1

activity tire4d
mode duration 4
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worker interval O 4 requirement 1

activity oil
mode duration 11
worker interval O 11 requirement 1

activity jackdown
mode duration 2
worker interval O 2 requirement 1

# 0000

temporal prepare oil
temporal jackup tirel
temporal jackup tire2
temporal jackup tire3
temporal jackup tired
temporal tirel jackdown
temporal tire2 jackdown
temporal tire3 jackdown
temporal tire4 jackdown

# 0J00ooooooo
activity sink duedate 0

P 4 1E3£9

l(=9!

(= E36 (= 210

(= T E%5 38 3

02300 100000000000000000000

gboooboobooboodloboob Bboobooboboboboboobooboo 2300

--- best activity list ---
source jackup tirel prepare water oil tire2 tire4 tire3 front jackdown sink

--- best solution ---

source -——: 0 O

sink ---: 13 13

prepare ---: 0 0--1[2] 1--2 2
water --—-: 1 1--3 3

front ---: 10 10--12 12
jackup ---: 0 0--2 2

tirel ---: 2 2--6 6

tire2 ---: 3 3--7 7

tire3 ---: 7 7--11 11
tire4d ---: 6 6--10 10

0il ---: 2 2--13 13
jackdown ---: 11 11--13 13
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objective value = 13
cpu time = 0.00/3.00(s)
iteration = 25/23174
00000000000 000000 prepare0 000000000ODO []O000000DO0O0-1[2] 122000
gobooobobooOobOoOobobl1bUO0Ob200b0b0O0DbO0ODbLO 102000000 DbDO0ODbDOO 20000
googoo
00000 PythonO O OptSeq IO O D ODOOO0OOODOOOOOOOO
O0D0O00D000ODaddParallel(DO000OO0OO,0000000,00000)0000000000 e0OOO

for i in duration:
act [i]=ml.addActivity (” Act[%s]”%i)
mode [ i]=Mode (”Mode[%s ] ?%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
if i==1:
mode[i].addParallel(1,1,3)
act [1].addModes(mode[i])

OO000000 PythonODOOOODODOOODODODO.

from optseq2 import x

ml=Model ()

duration ={1:3, 2:2, 3:2, 4:2, 5:4, 6:4, 7:4, 8:4, 9:11, 10:2 }
res=ml.addResource (” worker”)

res.addCapacity (0,” inf” ,3)

act={}
mode={}

for i in duration:
act [i]=ml.addActivity (” Act[%s]"%i)
mode [ i]=Mode(”Mode[%s]”%i , duration [i])
mode[i].addResource(res ,{(0,”inf”):1})
if i==1:
mode[i].addParallel (1,1,3)
act [1].addModes(mode[1i])

#temporal (precedense) constraints

ml.addTemporal(act [1],act[9])

for i in range(5,9):
ml.addTemporal (act [4] ,act[i])
ml.addTemporal(act[i],act[10])

print ml

ml. Params. TimeLimit=1

ml. Params. OQutputFlag=True
ml.Params. Makespan=True
ml.optimize ()

ml. write (”chartl0.txt”)

OOo0o0oooO0o0oooo0oooOo0Om.write("d0OooOOm O0OO0O0O0ODOOOOODOODOOOODDOOO

gbooobOoboooboobooboobooooboobooooboooooooon
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activity mode duration | 1| 2| 3| 4| 51 6] 7| 8| 9/10/11]12]13]|
—_— e — _— -—
Act[10]  Mode[10] 2 Lttt I==l==I
Act[1]  Mode[1] 3 [*2/== | 1 1 0 1 1 I 1
Act[2] Mode[2] 2 l==I==1 L 1 0 L 1 0 1 11
Act[3] Model[3] 2 b I==l=l
Act[4] Model[4] 2 [==I==1 L 1 0 L 1 0 1 1 11
Act[5]  Model[5] 4 I I==l==l==l==l 1 | [ | | I |
Act[6]  Mode[6] 4 L1 d==l==l==I==1 | | | | I |
Act[7]  Model[7] 4 b I==l==l==I==] | |
Act[8]  Model8] 4 b I=l==l==l==1 | | |
Act[9] Mode [9] 11 | | |==|==|==|==|==|==|==|==|==|==|==|

resource usage/capacity |
worker | 31 31 31 3] 3| 3| 3] 3] 31 3] 3] 3| 2|

[ 31 31 31 3| 31 3] 3| 3| 3| 3| 3| 3| 3|

U24:000000000000000==00000000O0+x20 20000000000000000
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