OO0O000000 SCOP (Solver for Constraint Programing)

goboo oooobd

LOG OPT Co., Ltd.

oo

goooooOoOoOoOoOoOoOoOoOoOOoOoOOOLoOGoOPTOOOOOOO

gooobooobooobooboobooboobooboobooboobooboan

gboooooboboooooboobooooooboobooooobooboboooooboOoboooooooboan
ooo

gobogoboooboboobboobobooboboooboobooboobbooboboobn
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C++0000000000000O00 « . v v v e e e e e e e e e 12
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10 tdood

O0000000O00O0OO0OooooOg SCOP (Solver for Constraint Programing) 00 000000000000
Jooooobobobooooooooooooog
000000 (Constraint Satisfaction Problem, CSP) 00, n 0000 X; (¢ =0,1,...,n—1) 0000
X; 0000 D;, mOQOO C,(I=0,1,...,m—1)00000000,000000000000000 X;00
j€D,0000000000.000,000 G000 X4, Xy,---,X, 0000 4-000000,000000
doodoodoodoooooooooooooo.dooD,000 Goobooobooooooo, 000000,
oo, 0dooo, b0 ooobbuoooon.
0000,00 X;0000 j(eD;) 000000000000 2450

x”_{l, 00 X; 00 4000,

“ 1o 0DOO,
0000,0000 010000 &= (2 |i=0,1,---,n—1,jeD,)000.000,000000000100
goooooooo,

> owi=1, i=01,...,n-1, (1.1)

JED;
goooooooo. oo (1.1)|:||:||:||:| 0-l10000 O CSPOOOODO,000,0000000000000

0000000.CSPOO0O0O0O0OOOOONO0ONONOOOODND,0000000000000000000000
O00000000C0.00000000000000,00000 CSPOO0O0O0OOOOOO0O0OOOO.O000O
0,000 ¢,0000000000000000 p0000,00000000.000,020 ¢, 000000
p(z)=0,0000000 p(z) >0000000.00,00000000000000000,000 ¢,O000

oooob w>000000000.00000,00000000DO0

minimize  p(x) = Zwlpl(:c)
1

subject to  (1.1)

O00.0000000000000000000 (Weighted CSP, WCSP) 0 0OO.



20 UOootud

gooboooobo,0booobboobboobbooo0b0ooboboobboob0oobobOo.booooboog
000 (00 (1.) 0000 0-1000000)000,0 2000 Nx)O,2z00,0000000000000
gdooooOoOoOoO0oOoOoOOOO0.0000,0 000,00 X; 0000000 4/00000 j0000000
x(z;j < 1) 0000, N(x) ={x(z;j < 1)|z; =0,j€D;, i=0,1,...,n—-1} 000.
0000000000000 z(z;; 1) eN(xz)0,000000000000

p(x(rij 1)) = p(@) = Y (il (zij + 1)) — pi(@))

l
00o0o0o0000. 0000000000000, 00 ¢,000000 2,; 0000000,000, p(z(z; <

1)) -p(z) 000000000000 OO0.
0000000000,0000000000002000000000:

e JODODOOOOOODO ¢
Zalijmij"’bl
ij

0o00,~e€{=<,>}000,00 ;000 4, 00O0O0O00D0000.00000000,000 fi(z) O

oo
|fi(x) — by filz) =000,
pi(x) := ¢ max{fi(x) —b,0} file) <000,
max{b; — fi(x),0} file) >p,000,
gooooa.

e 2000000000 ¢y
Zalijkhxijxkh"‘bl
ij
000,~€{=<>}000,00 aiz 000 , 0000000000.00000000,000 fi(z)

ooao
| fi(z) — b filz) =6,000,
pi(x) := ¢ max{fi(x) — b,0} file) <000,
max{b — fi(z),0}  fi(z) >b000,
ogooooo.

e all_different 0 O C;

all_different(V})



000000000 viC{Xo, X1,...,X,1}000,V0000000000000O000O0000OO0OO
gooooo.oooboobooo

p(x) = Vil = {j | 3X; € Vi, 255 = 1}]
googoo.

goo,0o0b0ob0obobooooobooboobooogoDo.
gboooooboo,0boo0ooobobo,0ocoooboobooooobobooooobooooobooo,bon
00 (tabutenure) 000000000000 OUOOOOOOOOOO.



030 Ui

ooboooooooboOoboooooboOo.0oogoboboooboobooOo,b00b0,0b00boU0ooooUoobOoo.
0o00,0000000000000Oo000UO0D (booo).00,000,000,00000000000O
1,2,30000,000000,00000000000000000A0.
V1 U3

Vo vs

V2 V4

00000,00 %000 X;(i=0,1,...,5)00000,000000000 D; ={0,1,2}(0,1,2000000,
0,0000)000000 WCSPOOOOOOO. 00000,00 (v;,,v:,) 00000 alldifferent({X;,, X;,})
00000000000, (@000 {ve,v1,v2} 0000000000 alldifferent({Xo, X;,X>}) 0000000
0000000000000.) 0000000000000000000000 (0000)00000,000 o
000.00,0000 (0000)0,0000000000 (00 1)00000000000:

5
Z(:L‘io + 2x;1 + 35[72'2) <0. (3_1)
i=0

00 (3.1) 00000000000000000O00,000000000000000O0DOO000OOO0.



40 UOOoO0Uootd

gboooooooooooon.

scop| 000000 (00DDO0OO0O0OOOOOOOOOO)

[wesp.cpp| 00000000
DDDDDDDDDD
- {libwespa] WOSP 000 (C++00000000)
DDD Wesp 000
—tabulist.cpp| 000000
%Wcsp_linear.cpp‘DDDD

—{ wesp-alldiff.cpp ‘ all_different O O

ocoooooOooooo wCespOooooD C++0O0000DOOO0ODO,000DO0OO0OODODOODOODOOOO
OO0000O0O00D0.00000 scop,000000DODO00DOODOOODOOOOWCSPOOODODOOOODO
obooooobooooooaa.

wespampl [ 000000 (AMPLOOOOO)

libwesp.a| WCSP OO0 (C++00000000)

——— ${AMPLDTR} /amplsolvera| AMPL 000000000000
L ${AMPLDTR} /funcadd0.cpp |

wespampl O, AMPL (A Modeling Language for Mathematical Programming, 00000000000 0)1] 00

WCSp OO OOOOOOOODODODOOOOOOO, AMPL, WCSPOOOOODO, AMPLOODODOOODOODOOOO
O00000O00000000. 000,00 [2]0000 http://www.ampl.com/hooking.html 00 OO 00O,



50 Uboudbootdud

5.1 UUOU0OOOOOOOOOOO
make 00000000000, 0000000

% scop -help

oooo

Usage: scop [-optioms...]
-noadjust deactivate weight adjustment mechanism
-display # set log display level
-iteration # set iteration limit

-interval # set log display interval

-seed # set random seed
-target # set target
-time #.# set cpu time limit in second

gooooo.oo,b0coboboooocoooboooon.

-noadjust
0000000000000 00o00U0OOo0O0U0oO0OO0 (Dooo0,00000OO0oODooooOooon).
gooobooboobo,booboobooboobooboo,goobooboob.

-display

0000D000000000.
0: 00000 +000
1: 00000 +000 (00)

2200000 +000 +000000000

3 00000 +000 (D0)+000UDODOOOOO

Ub0,000000 -interval 000000000000 O0O0O0OOODOODOO.

-interval

gbooooobobooooobooboooon.



-iteration

goocoooooooo.

-seed

goocoooooooo.

-target

gboooooboboooooboob.bobooooboobooooooooboooooobooboboobooooona.

-time
000000 (0)00000.

000000000000 00000000.000000000000000 mputfile000,
scop < inputfile

gooooo.oo,o0obooocoooboooon.

oooobod
ooooooooo,

1.00,0000
2. 000000

3. 0000no

030000000.102000000000000,30 1,2000000000000000.00,#000
doodoodoodoooooooo. 00,0000 ooooDoooDoooDoooDoooo.

1. 0000000

variable OO0 in { O, O, ... }

ooooooooooo,ooo (a=z,A-Z),00 (09),000 ([,]1),000000 (0,000 eIODOOOODO
oooooo.

2. 000000

target = OO0

gbobobooooooboboboboboboooob. obobobobobobob, o0l target =

oOO0OO0OOO.00,0b000000D00 -target0O0O0O0OO0OO0OO0O0O0OO,O00000000A0.



3. 0gnogg
Ub0O: weight = 0000000 type = 00000 0000

O0000000000000U0D inf00000000O0 (DOCOO0O0,0000000O0OO0). 0000000
Uo0oooooooDoOo,00b00000000 linear, quadraticlalldiff 0 30 0000000000000

oo.

e linear

000z DO0000O00O0O0O0O0OO0DO. 0000000

oo (oo, 0) oo (oo, 0) ... <=000

000000 (00,000000).<=00000 >=0000 =00000000.

e quadratic

Oooo z; 0000 2000000000.0000000

oo (oo, 0) 00 (oD 1, 01 (@MOO2, 02
oo (oo, 0) OO (0D 11, 01 (@ODO2, 02 ...<=000
000000 (00,000000).<=00000 »>=0000 =000000oao.

e alldiff

goooooooo vooo,vooooooboooooobobooooooboboobo.ooooooo
oooogo,0oboooboobobobobobobobo.bbobobbobOobD,0l. ooOoDOobDOoon

gboboooOobooocooobobooooooo,oonbo,bd vart 000 var200000

variable varl in { vall, val2 }

variable var2 in { val2, vall }

U0000000,00 vart 00 vall,val200000000000000O00O 1,00 var2 00 valt,

val20 000000000 1,0000.00000000

ugoo ooo ... ooo

gooooOo.oo0obooono ;bo000000booog.

0000,300000000000000000000000000 (example_gep.dat).
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variable vertex[0] in {red,yellow,blue}
variable vertex[1] in {red,yellow,blue}
variable vertex[2] in {red,yellow,blue}
variable vertex[3] in {red,yellow,blue}
variable vertex[4] in {red,yellow,blue}

variable vertex[5] in {red,yellow,blue}

target = 10

CliqueO_1_2: weight = inf type = alldiff vertex[0] vertex[1] vertex[2] ;

Cliquel_2_3: weight = inf type = alldiff vertex[1] vertex[2] vertex[3] ;

Cliquel_2_4: weight = inf type = alldiff vertex[1] vertex[2] vertex[4] ;

Edge3_5: weight = inf type = alldiff vertex[3] vertex[5] ;

Edge4_5: weight = inf type = alldiff vertex[4] vertex[5] ;

Objective: weight 1 type = linear

1 (vertex[0],red) +2 (vertex[0],yellow) +3 (vertex[0],blue)
1 (vertex[1],red) +2 (vertex[1],yellow) +3 (vertex[1],blue)
1 (vertex[2],red) +2 (vertex[2],yellow) +3 (vertex[2],blue)
1 (vertex[3],red) +2 (vertex[3],yellow) +3 (vertex[3],blue)
1 (vertex[4],red) +2 (vertex[4],yellow) +3 (vertex[4],blue)

1 (vertex[5],red) +2 (vertex[5],yellow) +3 (vertex[5],blue) <= 0

gboboooooooobooooooob.oooo,nobobgoooooobobobooobobo,ooooo

0000000.00,00000000000,000000000000000000 (hard O soft).

% ./scop < example_gcp.dat

# reading data ... done: 0.00(s)

penalty = 1/11 (hard/soft), time = 0.00(s), iteration = 0
# improving the initial solution greedily
penalty = 0/13 (hard/soft), time = 0.00(s), iteration = 0

11



# start tabu search

penalty = 0/10 (hard/soft), time = 0.00(s), iteration = 11

# penalty = 0/10 (hard/soft)
# cpu time = 0.00/0.00(s)

# iteration = 11/11

[best solution]
vertex[0]: red
vertex[1]: blue
vertex[2]: yellow
vertex[3]: red
vertex[4]: red

vertex[5]: yellow

penalty: 0/10 (hard/soft)

5.2 C+4++ 000000DO0O0ObOOO0On

300000000000000000 (examplegep.cpp) 000, 0000000.

#include <iostream>
#include <string>
#include "wcsp.h"
#include "wcsp_linear.h"

#include "wcsp_alldiff.h"

OO00000O0O0D0O0O000D0. wespJinear.h, wespalldift h 0000000000 O0OOCOOOO.

int main(){
Wesp *wcsp = Wesp: :makeWcsp();
vector<unsigned int> numValues(6,3);

wcsp->initialize(6, numValues);

12



WCSPOOOOOOOOOOOO,00 Wesp::makeWesp() 0000 Wesp DOOOOOOO0OCO0OO0OOOO. O
OO0, Wesp::initialize(unsigned int, vector<unsigned int>%4) 00000000, 00000000000
ooo.

unsigned int clique[3]1[3] = { {0, 1, 2}, {1, 2, 3}, {1, 2, 4} };

for (WespId 1 = 0; 1 < 3; ++1){
WecspAlldiff *alldiff = new WcspAlldiff (wcsp, Wesp::inf);
alldiff->addVariable(clique[1] [0]);
alldiff->addVariable(clique[1] [1]);
alldiff->addVariable(clique[1][2]);

}

unsigned int edgel[2][2] = { {3, 5}, {4, 5} };

for (WespId 1 = 0; 1 < 2; ++1){
WcspAlldiff *alldiff = new WcspAlldiff (wcsp, Wesp::inf);
alldiff->addVariable(edge[1][0]);

alldiff->addVariable(edge[1][1]);

0000, WespConstraint 0 0000000000000 OO0O0DOOOO.O000,000000000000O
O0,00000 WespOUOODOOOOODOOO.O0DOOOODDOO 200000000000, Wesp::inf O
co, HODOOOOOOODOOOOOOODOOOONO.

WcsplLinear *linear = new WcspLinear(wcsp, 1);
for (WespId i = 0; i < wesp->getNumVariables(); ++i){
for (Wespld j = 0; j < wecsp->getNumValues(i); ++j){

linear->addTerm(j+1, i, j);
}
linear->setUb(0);

0000 (0D 1000)000. Wesplinear::addTerm(j+1, i, j) 00 (j+1)z;; O0OO0O00 f(xz) D000,
Wesplinear::setUb(0) 000D f(x) <000000000000OO0DOOOOODO.

wcsp->setTarget (10) ;

wcsp->solve();

goooooooboo,ooooon.
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string color[3] = { "red", "yellow", "blue" };
for (Wcspld i = 0; i < wecsp->getNumVariables(); ++i){

cout << "mode " << i << ": " << color[wcsp->getValue(i)] << endl;

gboocooobobooooooooon.

delete wcsp;

return 0;

Wesp 0O OO0O0O0O0O0OOD (UOOO,000000000000000000O0),00.000,0000000
0000 examplegep.cpp 000000, 00000000 (libwespaOOOOOOOODODO).

% g++ -Wall -02 -o example_gcp example_gcp.cpp libwcsp.a

% ./example_gcp

penalty = 1/11 (hard/soft), time = 0.00(s), iteration = 0
# improving the initial solution greedily

penalty = 0/13 (hard/soft), time = 0.00(s), iteration = 0
# start tabu search

penalty = 0/10 (hard/soft), time = 0.00(s), iteration = 11

# penalty = 0/10 (hard/soft)
# cpu time = 0.00/0.00(s)

# iteration = 11/11

node 0: red

node 1: blue

node 2: yellow

node 3: red

node 4: red

node 5: yellow

go,0ob0ooooooobog.
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Wespld (0D 0O)

typedef unsigned int Wcspld;

ooooo.oo,0,00000000000000 (DooO)ooo.

Wesp (00000O00ODO)

WCSPOOOOODOOOO. 0000000 Wesp::makeWespOOODOOOODO. Wesp::solve O OOOODODO
Ub0OOoO0000,Wesp::initialize 0OO0O0O00000OO0. OOO0O0O0O0O0OO0O,000000000000A0O
gooooooooo.
oood

static const int inf

U0 ccoO0O0ODOO.000000C0O0DOO0OO0OOCODOODAO.
gooooao

static Wcsp* makeWcsp()

Wesp OOODOOD0OOOOOOODO,0D00000000.

virtual “Wecsp()

gbooobOo.ooobooooooboboooooboooao.

void setMaxIteration(unsigned int iteration)

gbooobooooobgn.

void setMaxCpuTime(double time)

000000 (0)ooooo.

void setTarget(int soft)

OO0000000D0O0O00000. setTarget(0, soft) OODO.

void setTarget(int hard, int soft)
00000000000 0,0000,00000000000000000000000.(000000O00OO
0)00000oO0o0O0U0OoOo0oOoUoOoOoOoUooOoOoUooOoO.

void setRandomSeed(int seed)

goocoooooooo.

void setDisplay(int display)
0000oo0oO0oooooo (ods).

void setInterval(unsigned int interval)

gbooooobobooooobooboooon.
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void setAdjustment(bool adjustment)

0000000000000000 (true) 00000 (false)000.

void initialize(unsigned int numVariables, vector<unsigned int> &numValues)

oo00d », 000000 X; 000 |D;JO0OOOO.

unsigned int getNumVariables() const

obooo -~000.

unsigned int getNumValues(WcspId variable) const

goboooboobooooooaa.

unsigned int getNumConstraints() const

oo »n0O0O0O.

void solve()

gboooboobooooooobooooooaa.

void solve(const vector<WcspId> &initial)

gboooboobooooooobooooooaa.

WesplId getValue(Wcspld variable) const
gooooooooooo.

int getHardPenalty() const

gboooooboobooooooaa.

int getSoftPenalty() const

gboooooboobooooooaa.

int getPenalty(WcspId constraint) const

00000000 (DUooo0o0oUooO0)ooooooooo.

WespConstraint (00O000)

gcoooooooooOoooo0o.oooo0oo0oo0ooogoog,DpoooogoooooOoooo
OO0O. preprocess U calculate U0 O OOO0OO0O0OO, 000000000000 O0O0DODOODOO.
ocooooogooo

WespConstraint (Wesp *wesp, int weight = 1)
oo00ooo0oO0.000000,010000000000 WespOOOoOOOooooOOOODODOOO. DO 2
gooooooo,00 1ggooog.
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void involve(WcspId variable, WecspId value)
preprocess O O0O0O0O. 0000000000000 U0ODOOOUODOOOOOOOOOO (preprocessO
0).

void involve(WcspId variable)

preprocess U DO O0O0O. DOO0O0O0O00OO0DOODOODOOOOOOO0O0DOODOOOOO0OOODLODOODn

000 (preprocessOO).

void setDiffPenalty(WcspId variable, WecspId value, int diff)
calculate O OO O0O. DOOO0O0OUOOOODOOOOOOO0OOUODLDOODODOOOUOUOUUOUOLDDObODOO
0000 (calculateOO).

const Wesp *getWesp()

oo0ooooboOd WespOUOQOooOoooooooDoDO.
goooobood

virtual “WcspConstraint ()

ooooo0.000b0ob00ooboob0o WespOODoooooobooooo.

virtual void preprocess() = 0
gooooOoOoOoOoOoOoOoOOOOOOOOOOOOO. 000000 OOOOOOOO0OO invelveO O OO
gooooooo.

000,0000 2; 000 ¢,0000000000,000 (0-10000)20000,,; 0000000
0000 « 0 p(z)£p(e’) 000000000.

virtual int calculate(const vector<WcspId> &solution) = 0
0000000000000. 000000 solution (x 000)000,00 X, 000 jO00000000

00000000 px(zi; < 1)) —p(e) 000 setDiffPenalty 000 000000000. 0000 pi(a).

setDiffPenalty 0,00 X,, 0 j000000000OOO0O0O (C0O)0ooooooooO,0o0o,O
(X;,,/) 000000 10000000000000.00,000000000 0000 (X;,j) 00000

U setDiffPenalty OO DO OOOO.

WespIld getId()

gboooooooooooon.

int getWeight ()

gooooooaa.

WespLinear (WespConstraint 0000 0)

obooooooooooobo.
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WespLinear (Wesp *wcsp, int weight = 1)
“WespLinear ()

void addTerm(int coefficient, Wcspld variable, WcspId value)

O000O0o0O00ooo f(x)00OD0OOO.

void setLb(int 1b)

fx) 00000000 (f(x) > 1b).

void setUb(int ub)

flx) 00000000 (f(z) < ub).

WespQuadratic (WespConstraint 0000 O)
2000000000000.

WcspQuadratic(Wesp *wesp, int weight = 1)
“WespQuadratic()

void addTerm(int coefficient, WecspId variablel, WespId valuel WespId variable2, Wespld value2)

O000oo0o2000 f(x)OoOOODO.

void setLb(int 1b)

fx) 00000000 (f(x) > 1b).

void setUb(int ub)

fx) 00000000 (f(x) < ub).

WespAlldiff (WespConstraint 00000 )
all_different 000 00O.
WespAlldiff (Wesp *wesp, int weight = 1)

“WespAlldiff ()

void addVariable(WcspId variable)
oooooooooooovooooo.
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5.3 AMPL OOOOO

WCSPOOOO AMPLOOOOOOOO wespampl 0000 . wespampl 0000000, AMPLOOOOO0O
0000000000000 0000000 makefile 00 AMPLDIR 0O0DO0OO,

% make wcspampl

ooo.
00,AMPL OO0 WCSPOOODOOOOO0O0O00000000000.
e AMPLOOOOOOOOO (var) 0000 0-100 (binary) 000000000
e 000000000 D000OO0OOOOOOOOOOOO.

e AMPLOOOODDODOODOOOO X,,000 D;00000000,00 (1.1) (000 X; 0001000 j
000)0000O00U00oOo0ooooooooo.

AMPLODOODOODO0O (D0) 0, wespampl 000 WCSPOOOOOD. 000, Yepze =1000
0000000 (1.1)00000,000 KOOOOO X;000000.0000 X;0000000 0-10
0« 0,000{0,1}00000 X,, 00000000,

e J000 fO0O0O0O (minimize £) 000000 (maximize £) 0, 0000,00 1000000 f<0

f>0000000 (fO0000D00O0O0O0ODOOO). 0000000 DOO0OOOOOOOOOOO.

e 00 (subject to) U000, 000000000O0OODO 1,0000000 co(OO00)OODOODOOO.

00,3000000000000 AMPLOOOO (example_gep.amp) 000000 (AMPLODOOOOOODO
0[ooo).

param num_node;

set NODE = {0..num_node-1};
set EDGE dimen 2;

set COLOR;

param cost {COLOR} > O;

var x {i in NODE, j in COLOR} binary;

000000 binary.

minimize total_cost: sum {i in NODE, j in COLOR} cost[j] * x[i,j] ;
oooooooD.0oO00 1000000 oooo.

subject to edge {(i1,i2) in EDGE, j in COLOR}: x[i1,j] + x[i2,j] <= 1;

19



OO00. alldifferent 000000000, 00000,00000000000D0000DO00.O000O000ODO
gbooooo,obooocoboobooobocooooboon.

subject to one_color {i in NODE}: sum {j in COLOR} x[i,j] = 1;

00000000000 10000000 100000,00 (1.1)00000000 COLOROODOODO X;
(1 €NODE) 00DOOO.

gboooooooooooon.

data;

param num_node := 6;

set EDGE := (0,1) (0,2) (1,2) (1,3) (1,4) (2,3) (2,4) (3,5) (4,5);
set COLOR := red yellow blue;

param: cost :=

red 1

yellow 2

blue 3;
gooooa.

option solver wcspampl, wcspampl_auxfiles rc;

option wcsp_options ’target=10’;

wespampl 00000000, 000000000. 000000000 target=n 00, adjust, display=n,

interval=n, iteration=n, noadjust, seed=n, time=n 0 OO 0O O.

solve;
print "Solution";

printf {i in NODE, j in COLOR: x[i,j] = 1} "node %d: %s\n", i, j;

goooooogo,oooo.
0O00,0000000 (wespampl 000000000000 PATHOOOOOOOOOO).
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% ampl example_gcp.amp

ILOG AMPL 9.000, licensed to "xxx-xxx".

AMPL Version 20021031 (Linux 2.4.18-14)

WCSP 0.4: target=10

penalty = 1/11 (hard/soft), time = 0.00(s), iteration = 0
# improving the initial solution greedily

penalty = 0/13 (hard/soft), time = 0.00(s), iteration = 0
# start tabu search

penalty = 0/11 (hard/soft), time = 0.00(s), iteration = 9

penalty = 0/10 (hard/soft), time = 0.00(s), iteration = 29

# penalty = 0/10 (hard/soft)
# cpu time = 0.00/0.00(s)
# iteration = 29/29

penalty: 0/10 (hard/soft)

violated constraints

total_cost (soft): 10

Wcsp terminates.

Solution

node 0: red
node 1: blue
node 2: yellow
node 3: red
node 4: red

node 5: yellow

00,00000000 (0OO0)O0O0O0O0,000,00000000000 (D0ODOO0O0DO0O0ODOOOO)000
oooo.ooo o-10b0obooooboboooobo,obobooboobooboooooboOo o-10obooobao
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goooOoOoOooO.0oOoo0oOO0O AMPL+WCSPOOODOOOOOODO,0-1000000000,00000000
oooooooooo.
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