Joooooboooobooono I

1 0000

000000000000000000I0000,0000 R=RCEUR™, 0000 J =
{1,2,---,J}, 0000000000 M;,M,,...,M;00000000000.00000000,
00000000000000000000000000,000000000000000
e J00DODODODOO
0000000. 000000000000000000,0000000000000000
0000000D00000.
e 00ODO
00000000000,00000000000000000

ss
55 + 51‘]‘ < Sjo-

000, sj,s, 0000000 41,5, 00000000,6 00000000000, 00,
sj,85, 00000, j1,00000 ¢,,¢, 000000000

SC
8j; + 5ij < Cjy,

le +(5§;§sz,
le—i-(S%?SCjQ
ogoooooooa.

o JIUIOODODODO

O00000,000 jeguooOoO d;>000000,00000 ijax(O,cj—dj)D
gbooobooogobogoooo.

gboobobooa,bbooggobobobuooobooboboouaba.

god,0gboobboboooobooobooooobobo,ogooboooobooooboboobooood
gooooooooooobooboboob.

ggbooboboooon

00,00 jeJOo0ooo0o0 meM,; (0000 4,)000000000.000,00 50,
00000000 10000 444%,...,/90000000000. 000,00 000,000
000000 (0DO00 00)000 4%+ 00000 (0100).

00000 mO,00000000 byp(n)(=0),7=0,1,...,d, 000, b,(r) 0000000
0O (0000oD),00 40,7000 r+1000000000000(@OQOODO)DOOO.

00,00000 mO,000000000 pp(r)(>1),7=1,2,...,dp, 000, 7" =741 < pp(7)
oooo,r0000 700000 (0000 7—-7+10)000000000 (000D 1000
00)0000000000.0000 r€(1,d,)0000 py(r)=10000000,00 ;00
000000000000oooo.



U lobooooog

000000,0000 /770000000000 kp,(r) (reR,) 000,000000000
00 k2,(r)00000000000. 0000 kS,(r)>0000,00 j0,700000000
0,7+10000000000000000,00 r000000000000. (by(r)=000
00,000000000,4,()0000000D00.)

00000000000 Grpe(r)>20000),0000 R, 0 REUMO RExOO0000.
oooooo jm,r=mn,...,»,0000000000,reRM™M 000000000

> k(7)

T=T1
ooooooooog,rery>x0ooon,

max kP (1)
TE[T1,m2]

goooogoo.

2 Oooood

gbobobooooooboooobooboobobb,o0boooboobooobooooooog
Oo.ogogoobooboobobobbood moobobob OO0 bO0O0UO0, 000D, DbO0DO
ggooooooodbooooouooboo.obobboooo,oobbooobboobon
goboboogo,0obooboooobogooobobooooboboo. bob,b0b0o0o0bo
u,00o0booooobobobgobobooooobooobboo,boboboboobbobOono
000 (0oo0)0o000oooo0o0oo00U00 (DOooooooD). Do0,000DUDODOOD
gboooboobooboooobboobobobooobooboo,obooobboo,o00oo
uoobobog 1ooboobooboobobobooobooboooooa.

gooooooboo,oboobboboobooboboobnbodod 0, 000000000000
gbooobbooobobboobooboobobbobbo.ooboobbooooDO mOd
000000000000 (CSp)U000U000oO0o0,0bo00000o00o0000 mOOO
O00,m00000000000000,4100 CSPOODODOOOODOOOOODOOOOOOO
m 0000000000 00.

3 Ui
000000000000 00OO0ooooo.

e JJI0UD 200 (O0ODUDOUODDODODO)O,OODODOOOO.



e JJ1000,(00D0O0D0OUODOOD)0DOD200000000000D0ODOOOOODODO.

oooooooboobo,0gooobooobob0ouDo sink 000D 0, 00000000000
gt ocobOdbooooooog.
gb,boooooboobooboobobooaobooobooboob,

e 0 10D0O0ODO,001000D0000O0O02000DDO0OOODLOO0O,
gboboooouobooobooooboooad.

. 0oobo0bO0ob00 dummy OO0, r=000000000.000,000,00000
giligooobobbogoooboon.

2. 00000000, (001000100000)=(dummy 00000)000 (dummy O O
000)=(002000200000)0200000000000.

obooo,bo01bo0ob10b000b0,b02000200000000000000000O0ODODDOO
goo,bobooobboboobgn.

4 0OUUooooboada

ogboobobooooooooon.

optseq 000D 0O0 (0ODOODOOOOOOOOOOOO)
optseq.cpp| OO0 OOONO

iodata.cpp |0 0O O0DODO0O
DDDDDDDDDD

- RCPSPOO0 0000000

—class.cpp| 00000000
Hoptseqimpl.cpp‘DDD OptSeq O O0O: OO

—] construct.cpp| 00 0 OptSeq D0 0: 00000000
—tabulist.cpp| 00 0000
DDDDDDDDDDDDDDDDDDD

ooo cspodn
4{ csp,linear.cpp‘ ooon

Oooooooooooooo RCPSPOOOO C++00000000000,00000 optseq
0,000000000000000O000000O00O00000 (iodata.cpp, lexer.cpp) OO0
uooboon.

5 UOoooouod
make OO0 O0ODOOO0O,000000O0
% optseq -help

oooo



Usage: optseq [-optioms...]

-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
gooooo. oo, oo ooooooooog.

-backtrack
oo lcbooooooocoooooocouoooon.

—-data
goooooooooooon.

—-initial
goo00oooooooooooono (D oooood )

-iteration
oooo0oo0oooooo.

—report
gooobobooooooobooooobodo.oboooob,oo00oooobobboon
oooooo.

-seed
gooooooogoono.

—-tenure
00000 (tabutenure) 00 O0O0O00O0O0O. OO0O0ODOO0ODOOOODOOOOO.

-time
000000 (0)ooooo.

0000000000000 0000o00o0.00oooooooooogon inputfile0D O,
optseq < inputfile

ugbbodgo. bob,ggooooooboboobao.

goguoobodgbgoboban

gbooooobooa,

1. 00
2. 00000000
3. 0000

gooooobob.boobboo,bboobo o, oboooooobo,goobooooboooob. o
g,#000000000000DOOODODOO0O00. 00, 0bbboboo0oooboobooobobooOon
ooooo.



1. 00

resource 00
interval OO 1 00O 2 capacity Q00
interval OO 1 00O 2 capacity Q0

[001,002)00000000000,0000000000. DCO0ODODODOOOOOO o(@OO
o000)oooooo.

2. 000oOoooo
mode O O0O0OO00O0O duration O0OO0O
JO00odd00dooooooobooOoo, 00000 oooooooooon.

o U OODO:

break interval OO0 OO0 max ODOOOO0O
interval OO OO0 max OOO0O0OO

000000,00000000000 b,(r)ODODOOO. DODODOOOOOODOOOOOO
o0, 00d0mex inf 0OD0O0O0O0O. OO0

break interval 2 4
interval 8 8

0,2 34000 sboboOobobooboobobooobooooboboobooobooo.

e JOODODOODO:

parallel interval OO OO0 max UOOOO
interval U0 OO0 max OOOOO

00000000,000000000000 py(r)00000. D0DO000O00O0O0OOODOO
UooooooD,00d00max inf O0O0O0ODODO. OO0

break interval 2 4 max 4

u,200,300,400000000,0000004000000000DODDOOODO
goooo.

o JOODODO:

OO0 interval OO requirement O0O0O
OO0 interval OO requirement OO0
ooo

gbobooobooobobooo.bob,000 DO0OO000bD0Obreak OO DOODODO
goboboooo.obbboo,0booboobuooboobobooboooob.bobooon
oo,00b0o0o00000o0.oobob,



res interval 5 8 requirement 1
break interval 3 3 requirement 1

0,00000 50000000 80000000 (OODODO,6,7,8000000000),0
uo,3000000000,400000000000D0,00res0 10000000DO
gooogo.

gobooboooobobooobo, 0o, boobooboboobboo4ooo
gboboooooooo,

U000 max interval U0 requirement U000
OO0 max interval U requirement 00O
oon

gooooobo,boobooobooboog,obobbogoobooon.
oooooo

activity OO0 duedate OO
ooogod
ooogod

goboob. obooobobobb,bd00d, duedate inf OO0O0OO0O. OOO0OOO0O0O 1000
gooo,oobooooo.ob,0ogbooobooob 1oooboooba,

activity OO0 duedate OU
mode duration

000, activityUOOOO mede 000000 ODO0O0OD (CODO,000000000).00,
source UODO sink 0000000 0OD0OOODOOO. 0D0DOO0OO0O0ODOOOODOOODOOOO,

activity sink duedate O

goboooboog.

3. ugnog

temporal U000 0000 type OO QOO0 delay OO QOO

(000000000000000)+ (0000)<(000000000000000)000. 0
00, type D SS,8C, ¢S, ccO00000000,000 type $SO,(0000)+(0000) < (0
000)0000000000. 00,type 000 delay00000000000,0000,00
00 type CS,delay 0000000,

4. 000000000

nonrenewable
000 (o0 ,000000)
000 (o0 ,000000)

<= 000



goobogogooboooobooboboooobo, bbb o0oboooo.obo,boboooooon
goog.
3000000oo00oOo0Oo0obO (Doboo)oooooo.

# 0000

resource machine[1] interval O inf capacity 1
resource machine[2] interval O inf capacity 1
resource machine[3] interval O inf capacity 1

# 0000 : bOoOoOoobob

resource manpower
interval O 5 capacity
interval 7 12 capacity
interval 14 19 capacity
interval 21 26 capacity
interval 28 33 capacity
interval 35 40 capacity
interval 42 47 capacity
interval 49 54 capacity

NN DNDDNDNDNDDNDNDDN

interval 56 71 capacity

# machine[2] OOOO0O

mode express duration 4
break interval 1 1 # 1000 2000000000000
machine[2] interval O 4 requirement 1
manpower interval O 2 requirement 1

# 000000 activity[2]0O activity[4] OO OO
activity activityl[1] [1]
# 0000010000000, activity OO0 mode ODOODOO
mode duration 7
break interval 1 1
parallel interval 1 1 max 2 # machine[1] O0DDODOOOO
machine[1] max interval O 7 requirement 1 # DOOO0O0O, OOOOCOO 1
manpower interval 0 2 requirement 1

mode mode[1] [2] duration 10
break interval 1 1
machine[2] interval O 10 requirement 1
manpower interval 0 2 requirement 1
activity activity[1] [2] mode[1] [2] express

activity activityl[1] [3]
mode duration 4
break interval 1 1
machine[3] interval O 4 requirement 1
manpower interval 0 2 requirement 1



goog

# 0000

temporal
temporal

temporal
temporal

temporal
temporal

temporal
temporal

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

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

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

activity[4] [1]
activityl[4] [2]

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

activity[2] [2]
activity[2] [3]

activity[3] [2]
activity[3] [3]

activity[4] [2]
activity[4] [3]

# activity[1]1[1] O activity[2][2] OOODOOOODOO
activity act[1][1]1_[2][2]
mode duration O
break interval 0 O
machine[1] interval break O O requirement 1 # 00 U000 machine[1] OO0
# activity[1]1[1] OOO0O0O = act[1]1[1]1_[2]1[2] OOOCDO
temporal activity[1][1] act[1][1]_[2][2] type CS
temporal act[1][1]_[2][2] activity[1][1] type SC

# act[1][11_[2]1[2] OOOOO = activity[2][2] ODOOODO
temporal act[1][1]1_[2][2] activity[2][2] type CS
temporal activity[2][2] act[1][1]1_[2][2] type SC

# 000000010

nonrenewable +1 (activity[1][2],express) +1 (activity[2][3],express)
+1 (activity[3][3],express) +1 (activityl[4][1],express)
<=1

# DO00DbOo0oobooo

activity sink duedate O

gbooboobooobooooboooboob.obboobobooobo,bobooboobobobboogoo
O0opoO0o0o0. 000, activity[11[11 DO0OD0OO0O 2000,0000 203000 20000
0000000000 (2--3[2]),000000000 800O0UDOOOO. OO, activity[1][2]
O000000 mode[1]1[21 DO, 00 8O090000000O0DOO,00000,00 100000
gboooa.

% optseq -time 1 < sample
# reading data ... done: 0.01(s)

# random seed: 1



# tabu tenure: O

# cpu time limit: 1.00(s)

# iteration limit: 1073741823

# computing all-pairs longest paths and strongly connected components ...
#scc 13

objective value = 60(cpu time = 0.00(s), iteration = 0)
0: 0.00(s): 60/60

objective value = 53(cpu time = 0.00(s), iteration = 1)
objective value = 46(cpu time = 0.00(s), iteration = 2)
objective value = 43(cpu time = 0.00(s), iteration = 3)
objective value = 41(cpu time = 0.02(s), iteration = 19)
objective value = 39(cpu time = 0.02(s), iteration = 20)
objective value = 38(cpu time = 0.03(s), iteration = 21)
--— best activity list ---

source activity
activity[2] [2]
activity[2] [3]

[4]1[1] activity[2][1] activity[1][1] act[1][1]_[2][2]
activity[1] [2] activity[4][2] activity[3][1] activityl[3][2]
activity[4] [3] activity[3][3] activity[1][3] sink

—-—- best solution —---
source ———: 0 O
sink ---: 38 38

activity[1] [1]
activity[1] [2]
activity[1] [3]
activity[2] [1]
activity[2] [2]
activity[2] [3]
activity[3][1]
activity[3] [2]
activity[3] [3]
activity[4] [1]
activity[4] [2]
activity[4] [3]
act[1][1]1_[2][2

objective value
0.03
21/

cpu time

iteration

: 2 2--3[2] 3--8 8
mode[1][2]: 8 8--9 10--19 19
: 32 32--33 35--38 38
: 00--99
: 9 9--10[2] 10--13 13
mode [2] [3]: 21 21--32 32

14 14--15[2] 15--16 16
1 23 23--32 32
express: 32 32--33 35--38 38
mode[4] [1]: O 0--6 6
10 10--23 23
1 23 23--32 32
] ——:89

= 38
/1.00(s)
871

gooo

[1] K. Nonobe and T. Ibaraki, A tabu search algorithm for a generalized resource constrained
project scheduling problem, The Fifth Metaheuristics International Conference (MIC2003),
pp. 55-1-55-6, 2003.



