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21 00000

iZ-COO0O APIDDOOOO000O00 cs_initQOO0O0000O0O000DODOO0DO0O000ODOOOODODBDOO
cs_end) 0000000000000

void cs_1init (void)
iz-COOD0ODDOO0OO0O000000000000o0o0o

void cs_end (void)

cs_initO 0000000 csend)0000000OCO000OODO0OOOOOO0@OOCSItOO00O0O
0000000000000 000000000000D000)00ecs end)000000O0OODOOO
ooooo

csend) 000 CSit OO 00000000000 O0OOOOO

22 000000
gogooobobooboobooobooboooboob bbb boboboobboobobooboOoo
oo0ooOoOo0oooO00ODO@OoUObDOo0berDOOOn)

erJ APIDD000D0OO00DOOO0ODOOO0OOOOOOOOOO

void cs_initErr (void)
cs_initErr) 000000 err 0 CS_ERR_ NONE OO OO OODOOOes_initErr() 0 cs_init(O)OO00O0OO
gooooooo

int cs_getErr (void)

OO0 errO0O0O0OOOODOCS_ERR.NONEODODOOUODOOOO,000 cs_getErrfQ) 0000 cs_init() 0O
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0000000000 es_getErrf) 0000000 00ODO0OODOOOODO0OODODODOOOOODOO
gogd

U00err000DO00bDOOO0bDOODnD

CS_ERR_NONE
coooooooood

CS_ERR_GETVALUE

OO0O0O0O0O0O0O0O000000 cs_getVvalueOQOOOODOO

CS_ERR_OVERFLOW

goboobboobooooboo

CS_ERR_NO_MEMORY
cooooooooo

void cs_setErr(int code)

er000 code 00 0D0O00DO0OOOO

23 0 0000O0ODoooooo

goboobboobooboooboobooobooboobbooboobobooboobbooboon
gbobobooooobobobobob erb0boooooobOobODO

void cs_setErrHandler (int code, void (*func)(void *data, void *ext), void *ext)

code 0000000000000 DO0O0OD0O0O0OD funce000000000func 000 dataO 0O code 0000
00000000000 func000 ext D0cs_setErrtHandler 000000000000 et 000 O0DODOO

code OO dataO O cooooooo

CS_ERR_GETVALUE CSint000000 |(O000000O0O00O0000O0O0
CS_ERR_OVERFLOW NULL oooooooo

CS_ERR_NO_MEMORY | NULL abort) D0 OO0 (DOOOOOOOOODO)

4 020 0000
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24 000000000

const char *cs_getVersion (void)

o0000o0o0ooooooooooogooooog@: "3.5.0M
goocoodUdbDOoOoU0OoooOOoooUoUoo "™ooboOoOoooooooo

IZ_VERSION_MAJOR
izCcOOOOOOOOoOoooooooo

IZ_VERSION_MINOR

iZ-CODO0DO000D0OO00ODOOoO0OooDOg

IZ_VERSION_PATCH

iZ-CO00ODO0O0OO0OOOODoOoo

25 0000000

void cs_printStats(void)

ooo300o0o0oooooooo
* NbFails (O O0OO0O0O0O00OO00O00O0OOO0O0O)
* Nb Choice Points (OO0 0O0OOOOCOCOODOOODOOOOOOOOOO)
e HeapSize(OOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOoOoO)

Nb Fails 0 0 O Nb Choice Points 0 0 00 0O 0O cs_getNbFails() OO0 cs_getNbChoicePoints() OO
Dd00ooooooo

void cs_fprintStats (FILE *f)
000000000 00000000D0000 FILEOOOOOODODOO cs_printStatsOOO0O00O00O0

24, 00O0OO0OO0OOOOO 5
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CSint0O000O000000O000D00O0O0000 iZ-CO0000O0CSInt000000 (CSint*)ODOOOOO
ggoooboboobooboooboobooobooboobbooboobLbooboobDbooboo

31 0000000

CSint0000000000000000000000O00O0O0O0O0A0

CSint *cs_createCSint (int min, int max)

{min.max } 000000 CSint0000000O0O0OO

CSint *cs_createNamedCSint (int min, int max, char *name)

{min.max } 000000 CSit000000000000O00O00O0OO (es_createCSint() 00O cs_setName()
oooooooooon)

CSint *CSINT (int n)
000000000000 oooooooDoooooooooocSitd00oooooooooooog
OO0000dcs_createCSint(n, n) OO OO0

CSint *cs_createCSintFromDomain (int *array, int size)

size 0000000 array 0000000000000 CSIntOOOO0D0ODOO0ODODO

CSint **cs_createCSintArray (int nbVars, int min, int max)

nbVars 00 CSit 00000000 0OO0O0OOCOO0ODOOO0ODOO0O0O0O {min..max}000000O

<00>0 API0DO00O0OO0O0DODOOO00OOO0DODO CSimtO000OO0O0O0O0O0DOOoOoooOooooOooooo
ooboooooooooboooobooooboooooooooooOoobboOoobooono
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32 0000000000000000000

CSint0 0000000000000 00OOOo00ooOo00oDODo0obDoooooooooo

int cs_getMin (CSint *vint)

vint OO0O00000000000

int cs_getMax (CSint *vint)

vimOO0O0O0O00000000oo

int cs_getNbElements (CSint *vint)

vimOOOOOO0OOOOOO0OO0O0O0O00O0

int cs_getNbConstraints (CSint *vint)

vimtOO0O0O000000000O0000000000000O0C000O0000bOOO0OOO0O00

char *cs_getName (CSint *vint)

cs_setNameO U OO0 vim OOODOODOODODOOOOO

CSint000000000cs_printfQO 0 cs_£fprintfO 0000000000 %TOODOOOOOOO
oooooo

int cs_getNextValue (CSint *vint, int val)

vitOOOOO0OO0O0000000000vwl 00000000000000000
val 0 cs_getMax(vint ) 000 000000000000000 INTMAX(intOOO0OOO)O0O0O0O00OO

O00000O0Ocs_getNextValue) O for 0000000 O0ODO0O:

void display(CSint *vint)
{
int val;
for (val = cs_getMin(vint); val <= cs_getMax(vint); val = cs_getNextValue(vint,.
—val))
printf("%d ", val);

OOO0O0OdisplayQ 0O CSintOO0O0COOCOCOO0O0O0=0000000000000O0O0O0O0O0O0O0O0O0O0
ooooDo

int cs_getPreviousValue (CSint *vint, int val)

vim0OOOOOOOODO0OOO0O0OOw/O0OO0O00O0OO00O0DOO0O00DOOOO

val 0 cs_getMin(vint ) D0 0 0000000000000 00 INT MIN@(ntODOOOO)O0O0ooo0OO

8 030 000000o00oon
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int *cs_getDomain (CSint *vint)
vit 000000000 es_getNbElements(vint) 00 000000000000 0ODOOOOOOOOOOO
000000000 cs_freefDomain 0000000000000

void cs_freeDomain(int *array)

cs_getDomain() 0000000000000 OOO0O0O

1ZBOOL cs_isIn(CSint *vint, int val)
valOvim OOOOOODOOOO TRUEODOOOOOOODOOOOO FALSEOOODOOO

void cs_setName (CSint *vint, char *name)
CSint0 000000000000 0D0o0oOocCSint00000000000 (cs_printfO 0000
cs_fprintfOUOO0000O0)IO0O0OO0OODDOODODODO0ODOODOOOM@M@OUOOO wTOOODOODOOO)

IZBOOL cs_1isFree(CSint *vint)
vimtOOOOOODOOD0OO0OO0D0O0O0 TRUEOOOOODO ODOO0O0O0O000O0 FALSEOOOODOO
0000000000000 00O0O0Ocs_getNbElements( ving ) > 100 00O cs_getMin( vint ) < cs_getMax(
vint ) DO 000000000

1ZBOOL cs_isInstantiated (CSint *vint)
vint 0000000000 TRUEDOOUOUOO O0000O0OO0ODO FALSEOOOOOO
000D00CO0O0O0DO0ODO00DOcs_getNbElements(vint )==100 00 cs_getMin( vint ) == cs_getMax(
vint )00 000000000

int cs_getValue (CSint *vint)

CSint00viOOOODOOOOO0OOO0O0DOOO0OO0O0O0OvimOOOOO0OOO0OOOO0OOOOOOOO
0000 (es_getErr) 000000 CS_ERR_GETVALUE 0 0O 0 0O 0O O)0Ocs_getValue( vint ) O cs_getMin(
vint)0OOODD@OOO0O0O000000)

void cs_printf (const char *control, ...)
0000o0o0cCSint00o0o0o0o0o0 CSint0000000000000D0 300000000000COO0
D000 printfQ)DOCOOOOO

e cs_printf("%T", vint) O vim OO OO0 (00D0O0O0OD0)000000000D0O0O0O0OO0O00O0OO
oooo

e cs_printf("%¥D", vint) D vim D000 000000000000O0O

e cs_printf("%A", array, size) 0 size 00000000 CSintO0O000O0 array00000O0O0
0000000000000 000000D00000o00nDo0ooooooooooon

void cs_fprintf (FILE *f, const char *control, ...)

0000000000000 00000000 FILEDOOD 000000 ces_printf) 000000

32. 0000000 OUOOOOUOOOOO 9
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33 00000000

0000000000 0DO0O0000O000DODO00OD (DODOOFALSEODOO)OODOODOODO

I[ZBOOL cs_InArray (CSint *vint, int *array, int size)

CSintO00O0Ovimt 000 size 000000 array 00 0000000000000 O0O0O0OOOOO

IZBOOL cs_NotInArray (CSint *vint, int *array, int size)

CSint00O0Ovint O array 000000000000 O00D0OCOCO0O0OO0OOOOarray00OO0OO
obobovywOOOOOODOOODOOOO

ggboooobooboobboobod:

IZBOOL cs_notInArray(CSint *vint, int *array, int size) {
int i;
for (i = 0; 1 < size; i++)
if (!cs_NEQ(vint, array[i])
return FALSE;

return TRUE;

IZBOOL cs_InInterval (CSint *vint, int min, int max)

CSintO000 vint O{min.. max {00 00000000000000CO0O0O0O0O0DOM@OO cs_getMin( vint
)>=min 00 cs_getMax(vint )<=max000000)

uobooooooooooocooboogn:

IZBOOL cs_InInterval(CSint *vint, int min, int max) {

return(cs_GE(vint, min) && cs_LE(vint, max));

IZBOOL cs_NotInInterval (CSint *vint, int min, int max)

CSint0 00 vimOOO{min. max }0000000000000000000OC000000vimeO0O0O0O
O0{min.max}000000000000000000

oobooooooooooocoooogon:

IZBOOL cs_NotInInterval(CSint *vint, int min, int max) {
int i;
for (i = min; i <= max; i++)

if (!cs_NEQ(vint, i))

ooooooo)

10 030 000000o00oon
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(0o00ooo0ooon)

return FALSE;

return TRUE;

33. 0OoOooooo 11
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0 40

HREENEN

goooOoOoOoooOoooooo csint0000ooooooooooooooooooo CSint00OnOoO0O0O00
ooobooooooobooooooooooboOooboooo

CSint *cs_Add (CSint *vintl, CSint *vint2)

O0000vimtel Ovin2000000 CSintO0O0O0O0O0OODOO

CSint *cs_VAdd (int nbVars, CSint *vint, ...)

cs_.VAdd)ODODOOOO0OO0O00DO000 (0000000000 CSint0000000000 nbVars 00O
ooooo)

0Do0Doooooo cSimtd0d00oodoooooo CSint000onooooo
cs_VAdd(n, V1, V2, ..., Vn) =V1+V2+..+Vn

CSint *cs_Sub (CSint *vintl, CSint *vint2)

O0000vinel OO0 vini2 000000000 CSint00000000O0O0

<00>00000000000000000CSint0000vOOOOOvintl=v+vim2000000
O0C0vinddl Ovin200000000vO vindd O vin2 00000000000 OOOO

CSint *cs_VSub (int nbVars, CSint *vint, ...)

cs_.VSub) 0O DOO0O0OO000O0000 (000000000 CSint0000000000 nbVars 00O
ooooo)

0000000000 cGSint000 V1,V2, V3, ..,vnOOO0O0V1-V2-V3-...-VnOOOOODO
CSint000000000

cs_VSub(n, V1, V2, V3, ..., V\n) =V1-V2-V3-..-Vn

CSint *cs_Mul (CSint *vintl, CSint *vint2)

DO0000viml Dvin2000000 CSint00O0O0O0OOOO
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CSint *cs_VMul (int nbVars, CSint *vint, ...)
cs.VMul) OO OODOOOOOO00OO@MDOODODOO000O0CSint 0000000000 nbVars OO
oooooo)
O0000D00oOooo CcSintOD0oooooo cSint0oooooooao

cs_VMul(n, V1, V2, ..., Vn) =V1*V2* _*Vn

CSint *cs_Div(CSint *vintl, CSint *vint2)
vintl O vint2 O 0000000000 CSintO0O00000oo
<00>O0000000000CSItO0000 vOoOOOOviml=v*vinr200000000000000
000000000000 000D0000000000000000000000000000004004vint2
00d0oO00o0OO00DoDO00oOOodooOoooDOoOon vo ANTMIN.L.INTMAX) OOOOOOOODOOO
gooooa

CSint *cs_VDiv(int nbVars, CSint *vint, ...)
cs_ VDiv)OOOOOOODODOODODO (OODDOOoOoooOo CSintd00000000d nbVarsd OO
0oooo)

CSint *cs_Sigma(CSint **array, int size)

0000 sized CSint 000000 array 000000 CSint0O0OODOOCOODO.

CSint *cs_ScalProd (CSint **array, int *vector, int size)
0000 sizeO CSint 00000000 array00 000000000000 vector0ODOOO0OODOO
CSint00o00oooooo

CSint *cs_VScalProd (int nbVars, CSint *vint, ...)
¢s_VScalProd) D00 D000 DODOO0O (CSin0D00000000000 100 nbVarsOOOOO

00)o

cs_VScalProd(n, V1, V2, ..., Vn,cl,c2,...,cn) 0 CSint O OO O0OOO0O (VL V2,.,Vn)OOOdOoOoO4dOO
(cl,cl,..,cn000000DOO0OO

CSint *cs_Abs (CSint *vint)

CSintO000vimOO0O0O00000 CSintO0O0O00O0OOODOO

14 040 0000
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OooooOoooooooocsint000o0oooooooooooooooooooooooooooooon
(D00 FALSEOOO)OOOOoooood

IZBOOL cs_Le(CSint *vintl, CSint *vint2)

IZBOOL cs_Ge (CSint *vintl, CSint *vint2)

IZBOOL cs_Lt (CSint *vintl, CSint *vint2)

IZBOOL cs_Gt (CSint *vintl, CSint *vint2)

IZBOOL cs_Eq(CSint *vintl, CSint *vint2)

vintl] O vin2 0000000000000 00D0O0O0C@O0O cs_getMin( vintl ) <=cs_getMin( vint2 ) O

O 0O cs_getMax( vintl ) <= cs_getMax( vint2)).

vintl D vin2 00 0000000O0D0OQCOODOOOOO

vintl] O vint2 00 0000000000000

vintl O vinl2 00 0000000000000

vintl D vin2 00 0000000O0ODOQCOOOO

IZBOOL cs_Neq(CSint *vintl, CSint *vint2)

vintl] O vinr2 00 000000000000000

0000000000000 0000o00oo 200000000000000000000000O0O0O00O0O0O

IZBOOL cs_LE(CSint *vint, int

IZBOOL

IZBOOL

IZBOOL

IZBOOL

cs_GE(CSint *vint,
cs_LT(CSint *vint,
cs_GT(CSint *vint,

cs_EQ(CSint *vint,

int

int

int

int

val)

val)

val)

val)

val)
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e TZBOOL cs_NEQ(CSint *vint, int val)

OOO0OO0ecs LEQOOOODOODOODOODOODOODO:

IZBOOL cs_LE(CSint *vint, int val) {
return(cs_Le(vint, CSINT(val));

<00>00000000C0CO000000O0O0CCOOO0O0O0ODOOCOOOOOOODOOOOOOOOOOO0O0
oo0o0oo0o0oo0ooooooooooooooooo020000000000200000000000DOO
oooooOooooooboopbizCcooboooooooooOoooOoO0o0oO0oO0o0o000000000 es_ LEQODO
Ooooooo0oooooooOoooo oc20000000000000DO0O000DOOOOO0ODOOO0O00 2
goooooooooooooooooooo 1ooooooOoOoOoOoOOOODOODOODOODODOOODOOO
coooOooooOoboooboooOooOoOoOooOoboOoOoboOoOoooboooOoo

IZBOOL cs_Al11Neq(CSint **array, int size)

array 0000 CSint 0 0000000000000 0O00O0O0O0O00000O00OOO0O0O000000
ooooooon:

IZBOOL cs_AllNeq(CSint **array, int size) {
int i, j;
for (i = 0; i < size - 1; i++)
for (j =1 + 1; j < size; j++)

cs_Neq(array[i], array[j]);

000000000000 000000D000000000O0cs_AllNeq)OOODODOOO0O0OO N-aryO
ooooobOobOoboOooD200000000000000C0O0OCO0OO0OO0OOOOODODODOOO
oo00oooooo0ooooooON-ary0OOOOO0OOOO0OOOOOOODOOOODOOODODOiIZ-CODO
N-aayOOOOOOOOOOOOOOOOOOOOOO whenOOOOOO0O0OoooooQg

Ooooo0oooooooooo cSint0OoDO0O0O0O0OO0COOO0O00 10000ooooo ooooooooDoOn
oooDo CSint0OO000DOOO0OO0DOOO0O0OOOO0O0ODOO0O0DOO0O0ODOOOOoDOOOODOO

CSInt *cs_ReifLe(CSint *vintl, CSint *vint2)

vintl O vinr2 00000000000 1000000000 0000000 CSint000o0oooooo
CSInt *cs_ReilfGe (CSint *vintl, CSint *vint2)

vimtl O vim;2 00000000000 1000000000 0000000 CSimtO000000DOO0a

CSInt *cs_ReifLt (CSint *vintl, CSint *vint2)
vintl Ovint2 0000000 1000000000 0000000 CSint000000000

16 0500000
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CSInt *cs_ReilfGt (CSint *vintl, CSint *vint2)

vintdl D vint2 0000000 1000000000 o0O0OOO0OOCCSintO000O0O0O0O000

CSlInt *cs_ReifEq(CSint *vintl, CSint *vint2)
vintl O vim;2 000000 1000000000 0000000 CSintd000O00o0ooaon

CSInt *cs_ReifNeq(CSint *vintl, CSint *vint2)

vintl O vin2 000000 1000000000 0000000 CSintO00O00OOOOOO
000000o00ooooooooDdbOOoooo0200000000000000D0D000DOO0DOO0ODOOOOOOOd
e CSint* cs_ReifLE(CSint *vint, int val)
e CSint* cs_ReifGE(CSint *vint, int val)
e CSint* cs_ReifLT(CSint *vint, int val)
e CSint* cs_ReifGT(CSint *vint, int val)
e CSint* cs_ReifEQ(CSint *vint, int val)

e CSint* cs_ReifNEQ(CSint *vint, int val)

17
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060

HRNENRNRN

coobooooooooboooooooOoooOoboOoOobOOo0oOoOboOoOooOoOOoOoOobOOoOoobOOoOooooOoboOooon
o@oooo)oooooooooooobooo

<00>000iz-CO0O0000000O0DOOO0O00O0OO0OOCO0O0DOOO0O00OO0CO00O0OO0O00O0O00000AO0
oooooooooooobogo

OO00DooO00oo CSint000000000O0O00DOCO00OOO00ooog NULLODODDOOODO

1ZBOOL cs_IfEq(CSint *vintl, CSint *vint2, int vall, int val2)
vintl] 00 vall 000000000 vin2 0 val200000000

vint200 val2000000000vinel D vall OOOOOOODO

1ZBOOL cs_IfNeq(CSint *vintl, CSint *vint2, int vall, int val2)
CSint 00000 (vintl,vint2) 00 (vall,val2)y DO O0D0OO0OO0O0OODOO

CSint *cs_0ccur (CSint *vint, int val, CSint **array, int size)

OwlOvimtD array0000000000000DO0O

<00>000000000000000000000000000000 val O vint 0 array 00000
0O (TRUE)OOOO (FALSE)DOOO0O000000000

O000oDb0O0b00Ob00bD00obU0b0b0ObO0o0obDO000On es_OccurConstraintsOUDOOODOO
OOoo00 APIOOOOOO0ODOOOODO

CSint *cs_OccurDomain (int val, CSint **array, int size)

array 000 val 0OO0DO0OO00OOOODOOOOO

IZBOOL cs_OccurConstraints (CSint *vint, int val, CSint **array, int size)

OvalOvint O array 00 0000000000000
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CSint *cs_Index(CSint **array, int size, int val)
O00O0CSiint0000 IndexOOOOOOO sizeOO00 array00000000O array [ Index |1 =val O
ooooooo

i € domain( Index ) < val € domain( array [ i ])

CSint *cs_Element (CSint *index, int *values, int size)
0000 CSintd 000 Element 000000 size 00 values 00 0O 0O O Element = values | index | O
goooooo

CSint *cs_VarElement (CSint *index, CSint **array, int size)
0000 CSint0000 Element 0000000 size00000O00O0O array 00 O0O O Element = array |
index |0000000O0O

CSint *cs_VarElementRange (CSint *index, CSint **array, int size)
CSintd0 000 cs_VarElementO OO0O00OOD0OO0OCOO0OCODOarrey00000000ODOO0OOODOO
go0o0oooooooooooo

CSint *cs_Min (CSint **array, int size)

array 00000000 CSintO0C0O00DOOO0ODOOOODOOODOCSIntOOO0OOOOOO

CSint *cs_VMin (int nbVars, CSint *vint, ...)

cs_ VMin) OOOODOOOOOO00O @OO0O000000 wpVarsOODOOOOO)O

CSint *cs_Max (CSint **array, int size)

array 00000000 CSIt0000D000000ODOO0ODOOOCSint000000000

CSint *cs_VMax (int nbVars, CSint *vint, ...)

cs_ VMax()OOOOOOODOOO (DOOOOODOOOO whVarsOODOOOODO)O

IZBOOL cs_Cumulative (CSint **startVars, CSint **durationVars, CSint **resourceVars, int size, CSint *limitVar)

0000000 D0O00D0D00O0DDOOsize0D00000i00DO0OD0ODOOODOOO startVars [i]0
00000 durationVars [i]0 00000000 resourceVars [il 0000000000000 O0ODOOO0O
resourceVars 0000 limitVar 00 000000000000

1ZBOOL cs_Disjunctive (CSint **startVars, CSint **durationVars, int size)
00000000 0oooooboboObOoODOsize00000ODOiODOO0OOOOOOOODOO startVars [i]00
0000 durationVars [i] 0000000000000 D0O00O00O0O0DOOOOOODOOOO

IZBOOL cs_Regular (CSint **array, int size, const int *d, int Q, int S, int q0, const int *F, int fsize)

array 00000000 CSint0000000d,Q,S8,¢q0, FOO000000000DO0OCOOCOOOO00O00O
gbobobooooood

20 oenoooOo



iZ-C Reference Manual, version 3.8

d0@QxSO0000000000000O0 qUOD0 sODO00000O00D0DO0O000OD0O0 ¢gxS+s0
ocoooooooooOoobooo@ooooooooo-n

ogooooooo
SO0000000000
g0 00000oooo

FOOODOOOODOOODOOOODODODOO fsizeODODO
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O 70

Jooogduooodd

izCOoOOOoOooooooooooooooooooooooooooo

1. 00000000000 CSint000 var00CSInt000000 allvars0O0 100000000000
oooooooooooooooo@oooooooooooODooOO) 000000000

2. 000000vwr 0000000000 000O0O0vvw/ 0000000000 DOOO0O0DOOOOOOO0OO
000d: cs_EQ(var, val)

- J000D00OD00OO0O0O0O0DOOOOD200000000000000000000000 val20
oooood

- J000000000O0O0O0O0O0O 1000000

71 0000000

1ZBOOL cs_search (CSint **allvars, int nbVars, CSint *(*findFreeVar)(CSint **allvars, int nbVars))

O0000Oalvars00000000000 CSitO00O0O00O0O0000O0O0O0O0OO0O0OOOO FALSE
OD000O0OfindFreeVar D00 allvars 0000000000000 CSint0000 1000000DOOO
oooood

IZBOOL cs_Vsearch(int nbVars, CSint *vint, ...)

cs_Vsearch) OO O OODOOOO0OOD (@OOOOO0ODOOOOODOOOOO0 100 wVarsO00O0ODO0OO
ooooDoo)o
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72 000000000

CSint *cs_findFreeVar (CSint **allvars, int nbVars)
alvars 00 CSint 00000000000 DO0O0DOO0O0O0O0OO0DOO00OOOODO (=00000000)00
gooooa

CSint *cs_findFreeVarNbElements (CSint **allvars, int nbVars)
goo0ooooOoo CcSint00000ooODoObObObObODbOObO00000000000000o0ooooDoDOD
JddooddoDodooodoodnD (=0000bOodbD)ygooboogood

CSint *cs_findFreeVarNbElementsMin (CSint **allvars, int nbVars)
goo0ooooOoo CSint000000ODoOOOO0ODbOO0O0O00000000000000000oo0Do0DoOD
0000000000000 0ooooooooooooooo

CSint *cs_findFreeVarNbConstraints (CSint **allvars, int nbVars)

ooo0oOoOOoooo CSint0000000000000000000000O0O0O0O0O0O00O0OA0

00O 00O cs_findFreeVarNbElements) 0 O 0 O 00000000000 O0O:

CSint *cs_findFreeVarNbElements(CSint **allvars, int nbVars) {
int i;
int nbElements, nbElementsOpt;
CSint *varOpt = NULL;

nbElementsOpt = INT_MAX;
for (i = 0; i < nbVars; i++) {
nbElements = cs_getNbElements(allvars[i]);
if ((nbElements > 1) & & (nbElements < nbElementsOpt)) {
nbElementsOpt = nbElements;

varOpt = allvars[i];

3

return(varOpt);
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73 00000000000000O0O

goboobbobobooboobobooboobbooboobbooboobbooboobbooboon

int cs_getNbFails()

uobooooooboooobooobooooooOooOooobObo0oboo0oobooOoOoOoOoOboO0OobOOoOOooon
ooooooo

e cs_search()

e cs_searchFail()

e cs_Vsearch()

e cs_searchCriteria()

e cs_searchCriteriaFail()

e cs_searchValueSelectorFail()
e cs_searchValueSelectorRestartNG()
e cs_searchMatrix()

e cs_searchMatrixFail()

e cs_findAl1()

e cs_minimize()

int cs_getNbChoicePoints()

0000000000000 b000000000000000000o00o0obOO0o0000o0ooOoO0ooOn
O0000Ocs_getNbFails(OOOOOODO

74 00000000

1ZBOOL cs_searchCriteria(CSint **allvars, int nbVars, int (*findFreeVar)(CSint **allvars, int nbVars), int
(*criteria)(int index, int val))
cs_searchQ U0 CSint0 00 ver D000 0O0Over 0000000000000 D0O00OOOOODOO
(cs_getMin(var ) 00O cs_getMax(var )0 0)O000O0000O0O

cs_searchCriteria(Q D0 000000000000 OO0O0OCOO0O0OCOODOCcriteria()0000000O
oobooooooooobooon

1ZBOOL cs_searchMatrix (CSint ***matrix, int NbRows, int NbCols, int (*findFreeRow)(CSint ***matrix, int
NbRows, int NbCols), int (*findFreeCol)(int row, CSint **Row, int NbCols), int

(*criteria)(int row, int col, int val))
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cs_search() O cs_searchCriteria() 0 CSint0 00000000 O0OD0O0ODOO0OODOODODOODOOODO
ogno

cs_searchMatrix() O0O0O0OO00OO0UOO00OD0OCOO0ODOOOOODOOOOfindFreeRow()DOODOOOOODO
OO0OOOOOOOOOoOoOOOOOoO findFreeCol()DOOODOOOOOOOOOOOOOOOOCSintO
OO (Co,Row) OO OO OOO criteria() 0000000000 OOOOOODOOO

1ZBOOL cs_searchFail (CSint **allvars, int nbVars, CSint *(*findFreeVar)(CSint **allvars, int nbVars), int

NbFailsMax)
cs_searchFailOUDOODOOOOD0OOOOOO NbFailsMaxODOOOOOOOO FALSEOOO (DOODOO
0000)0DD0O0000 cs_search(OOOOO0DOO

NbFRails 000 0000000000000 0000000000000000000000000000
O0O000O(cs_getNbFails(O OOOOODO)

1ZBOOL cs_searchCriteriaFail (CSint **allvars, int nbVars, int (*findFreeVar)(CSint **allvars, int nbVars), int

(*criteria)(int index, int val), int NbFailsMax)
cs_searchCriteriaFail(O 000000000000 NbFailsMax DOODOOO0OO0OO0O FALSEOODO
(DO0O0OD0DOOO0OO00)ODD0O0O000 cs_searchCriteria() 0O00O0DO0O0O

NbRails 00 0000000000000 00D0DODO000D0DO000DDODO000OoDOO000oooOoooon
O0000O(cs_getNbFails(O OODOOODO)

IZBOOL cs_searchValueSelectorFail (CSint **allvars, const CSvalueSelector **selectors, int nbVars, int

(*findFreeVar)(CSint **allvars, int nbVars), int NbFailsMax, const
CSsearchNotify *notify)

cs_searchValueSelectorFaill() O O findFreeVar O allvars 00 OO0 O0O0 OO DO OO O O selectors O
0000000000000 0000000DO0O0OUdselectors O cs_getValueSelector() OO O O
cs_createValueSelector() OO OO OO CSvalueSelector 0 0O O0O00O0O0OOOO0OOOOOOOO
OCSint000 v OO0ODO0O0O0O0 @OODOnbVars)JOODOODOOOOODO

NbFailsMax 000000 cs_searchFail(OOOOOOO

notify 0 CSsearchNotify ] 0 00 0000000000000 O0OO0OOOO0O0OOO0OOOOOODOOOO
O000000000000000 cs_createSearchNotify()OOOOOOOOOO

IZBOOL cs_searchValueSelectorRestartNG(CSint **allvars, const CSvalueSelector **selectors, int nbVars, int

(*findFreeVar)(CSint **allvars, int nbVars), int
(*maxFailFunction)(void *state), void *maxFailState, int
nbFailsMax, CSnoGoodSet *ngs, const CSsearchNotify *notify)

cs_searchValueSelectorRestartNG() O O cs_searchValueSelectorFailO O OOOOOOOOOO
0 NoGood OOOOOOOOOOOOUOmaxFailFunction D OO D0 OO0ODOODOODOOOODOODOODOOO
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gooooooooooobooobobooooooooooooboooboooooOoooOooooobooOoOoon
maxFailFunction 0000000000000 maxFailState 00000000

00000000 DO000oo0o00ooDo000oDDO000DDO000ooooooooOooog (NoGood)
O cs_createNoGoodSet(O) DO OOOOOD ngsO0OODOODO@UOODOOODODOOOODODOO
0 NoGood DODOOODOOODOOODDOOON)

ngs D00 notiy 0000000000 NULLOOODOOOOOOOO

gogboooobooboobobooboon:

static int findFreeVarIndex(CSint **allvars, int nbVars) {
for (int i = 0; 1 < nbVars; i++) {
if (cs_isFree(allvars([i]))

return i;

return -1;

static int nextFail(void* state) {
int* pn = (int*)state;

int ret = *pn;
*pn = ret + 10;
return ret;
/:’: L. >':/
const CSvalueSelector** vs = malloc(sizeof(CSvalueSelector*) * nbVars);
CSnoGoodSet* ngs = cs_createNoGoodSet(allvars, nbVars, NULL, 0, NULL, NULL);
CSsearchNotify* notify = cs_createSearchNotify(NULL);
int fail = 10;
for (int i = 0; i < nbVars; i++) {

vs[i] = cs_getValueSelector (CS_VALUE_SELECTOR_MIN_TO_MAX);

cs_searchValueSelectorRestartNG(allvars, vs, nbVars, findFreeVarIndex, nextFail,
< &fail, 100000, ngs, notify);

(ooooooo)
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(0o00ooo0ooon)

1ZBOOL cs_searchMatrixFail (CSint ***matrix, int NbRows, int NbCols, int (*findFreeRow)(CSint ***matrix,

int NbRows, int NbCols), int (*findFreeCol)(int row, CSint **Row, int NbCols),

int (¥*criteria)(int row, int col, int val), int NbFailsMax)

cs_searchMatrixFail(O) U OOOOOOO0OOOOO NbFailsMax DO O0O00O000O0O FALSEOOO (O
00000000)000000d cs_searchMatrix(OOOOOOODO

NbFails 000 0000000000000 0ODO0O0O0OD0O0000O00ODO0O0O0O0O0000ODOODOO0OO0
O0000O(cs_getNbFails(OOODOOODO)

IZBOOL cs_£indAl11 (CSint **allvars, int nbVars, CSint *(*findFreeVar)(CSint **allvars, int nbVars), void

(*found)(CSint **allvars, int nbVars))

000DoO000O00DOO000O00 100000000 found()COODOOODOOODOOODOOOODOO
found()DOOODOOODOOODODOOOOOO:

void found(CSint **allvars, int nbVars) {
static NbSolutions = 0;
printf("Solution %d\n", ++NbSolutions);
cs_printf("%A\n\n", allvars, nbVars);

1ZBOOL cs_minimize (CSint **allvars, int nbVars, CSint *(*findFreeVar)(CSint **allvars, int nbVars), CSint *cost,

void (*found)(CSint **allvars, int nbVars, CSint *cost))

cost 000000000000 000000QOCOODODOODOOD found()OODODOODOOODOOOOOO
O0000000fund() 0000000000000 OOOOOOOOOOOOOO:

void found(CSint **allvars, int nbVars, CSint *cost) {

static NbSolutions = 0;

printf("Solution %d\n", ++NbSolutions);

cs_printf("%A\n", allvars, nbVars);
cs_printf("Cost = %T\n\n", cost);

cs_minimize() OO 0OOOO0ODOOODOOOO:

IZBOOL cs_minimize(CSint **allvars, int nbVars, CSint* (*findFreeVar) (CSint..

—**allvars, int nbVars), CSint *cost, void (*found) (CSint **allvars, int nbVars,.

Ot o +£3) ¢
=CoSInt—cosStH ) (ooooooo)
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(ooooooooon)

char gFirst, g;
gFirst = g = cs_search(allvars, nbVars, findFreeVar);
while (g) {
int currentCost = getMin(cost);
found(allvars, nbVars, cost);
cs_restoreAll();
g = (cs_LT(cost, currentCost) && cs_search(allvars, nbVars, findFreeVar));
3

return gFirst;

75 00000000

void cs_cancelSearch (void)

ooboooooobooooboooboooooooooobooooooooooooooooobooOoooon
000000000000 O0000B000 cs_restoreContextUntil(OO0O00O0000O000OCO0OO
ooooooo

76 DO00O0O0OOOOO
0dO0000doodoOCSvalueSelector 0000000000 DODOO0OO0OODOOOOOOODODOOD (MOOoOoOoO
100000)000000000000000000

e cs_searchValueSelectorFail ()

e cs_searchValueSelectorRestartNG()

761 00000000000O0OOO

const CSvalueSelector *cs_getValueSelector (int vs)

O00O00O0O00000000000 CSvalueSelector 00O 00w OOOO0O0O0O0O00000000O0O0

CS_VALUE_SELECTOR_MIN_TO_MAX
ocooooooooooopooooo

CS_VALUE_SELECTOR_MAX_TO_MIN

goboobobooboooboo
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CS_VALUE_SELECTOR_LOWER_AND_UPPER

goboobbgoobooboboooboobbooboobboobo

CS_VALUE_SELECTOR_UPPER_AND_LOWER

coooOoooobooobooooOooOOoOoOoObocOoOobOoOoOooooOoa

CS_VALUE_SELECTOR_MEDIAN_AND_REST

cooboooobooooboooooooooooooon

762 000000000000

000000000000 D0O0o000b0O0oDO0o0O0o0Do0oo0o0oO0o0DO0b0O0oo0DOooDOooDooOooOooOoan
00O 0 0Ocs_createValueSelector) 00 O00O0O0O0OODOODOO0O CSvalueSelector 0 OO0 O O0OO00OO
CSvalueSelection 000000000 O0DOOOOOOOOOOO

CSvalueSelector *cs_createValueSelector (IZBOOL (*init)(int index, CSint **vars, int size, void *pData),
IZBOOL (*next)(CSvalueSelection *r, int index, CSint **vars, int
size, void *pData), IZBOOL (*end)(int index, CSint **vars, int size,
void *pData))

OD000O000000 CSvalueSelector 00000000 ODOOOdnit,next,end 000000000000
gbobobooooogooooboboboboooobooooobobobobobobooooooDo
ggo

it (000000000000000000000000000)

index: 00000000000 ODOOvarsOOOOO

vars: 0O000000O00OO00OO

size :vars 0000

phata: 000000000 O0OO0OODOODODOOOOODODODODOOOOODODODOOO
gooon

- 000:00000 TRUE

enext(DO00OCCOCOOOOOOOOOO0OO0O0O0O0O0O0O0O00O00)

r: 000000000000 CSvalueSelectionOOO0O0OOOOOO

index: 00000000000O0DOOvarsOOOOO

vars : 000000000000

size :vars 10O 0 0O
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-phata: 0000000000 ODOODOO0OO0ODODODOODOOODOODODOOUOODODO
gooon

-000:000r00000D0O TRUE
eend(D00DCO0ODOCOODODOOODOOODOOODODO)
—index: 0000000000000 varsOOOOO
—vars: 00000000 DOO0OO

—size:vars 0000

-phata: 0000000000000 O0DOOODOODOOODOOOOOOOOODOOODOOD
000000000 mallecOOOCOCOOOOCOOOOODOUOUOOOOOOOO

- 000:00000 TRUE

0000 CSvalueSelector OO0 O0O0O00O0OO0OOO cs_freeValueSelector() OO0 OOOO0OODOODO
goo

void cs_freeValueSelector (CSvalueSelector *vs)

cs_createValueSelector() OO DO ODOO CSvalueSelector 00000000000

763 000000000 OoOoOoOooOoOOO

type CSvalueSelection

CSvalueSelection ] D0 0000000000000 0D00000D00000O00O000O0O0O00OO:

typedef struct {
int method;
int value;

} CSvalueSelection;

value OO0 000O0OOCOOO0O0OOOOCOD0 methodOOOODOOOOODOOOOOOCOODOOOODO
gogooooodan

method OO0O00OCOO0OOCOOOOOO

CS_VALUE_SELECTION_EQ

value 000000000000 OOOOO

CS_VALUE_SELECTION_NEQ

value 000 0O0O0O0OODOODODOODOO
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CS_VALUE_SELECTION_LE

value 00000000000 O0ODOO

CS_VALUE_SELECTION_LT

value 0O00ODO0OO0OOOOOOOCOCOCODOO

CS_VALUE_SELECTION_GE

value 00000000000 0O0OO0OO

CS_VALUE_SELECTION_GT

value 0000000000 OODOOOODO

IZBOOL cs_initValueSelector (const CSvalueSelector *vs, int index, CSint **vars, int size, void *pData)

size00 0000000 varsO0000 index0OOO00O0CSnt0000000OO00OOOOOOOOOO
UboboobO0OOpbara D00 0OOO0O intO0000000D0O0O0DOOOOOOOCOOOOOODOOODO
gooo

0000000 TRUEOOOOOOO
IZBOOL cs_selectNextValue (CSvalueSelection *r, const CSvalueSelector *vs, int index, CSint **vars, int size,
void *pData)

size 000000000 vars 0000 index OO0ODODODO0O0 CSintO00O0O0O0OO0DODODOOODODOOODO
:c:itype:CSvalueSelection: 00 r D0 000 OpData 00 cs_initValueSelector(O) OO OOOOODO
goooooo

ooooooooooooooooOoOoOoOOOOrO0OOO0OOOOO0O0O0O0O00O0O000 TRUEOODOD
0000000000000 000000 FALSEOOOOOO

IZBOOL cs_endValueSelector (const CSvalueSelector *vs, int index, CSint **vars, int size, void *pData)

cs_initValueSelector() 00D O OO ODODDODODDODODOODOODRDOdpData O O
cs_initValueSelectorO O OO0O0OO00OO0O0OOO0OOOO

0000000 TRUEOOOOOOO

IZBOOL cs_selectValue (CSint *v, const CSvalueSelection *vs)

vwOOOOOODOOOOO0ODOO0O0 CSint0 00 vyOOOOOOODDOOOODOOOO TRUEODOODOOOO
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7.7 NoGood 0 OO
cs_searchValueSelectorRestartNG() OO DO ODOOOOOO0OO0O0OO0O0OOO NoGood OO CSnoGoodSet O
goooooooog

CSnoGoodSet *cs_createNoGoodSet (CSint **vars, int size, [ZBOOL (*prefilter)(CSnoGoodSet *ngs, CSnoGood
*ng, CSint **vars, int size, void *ext), int maxNoGood, void

(*destructorNotify)(CSnoGoodSet *ngs, void *ext), void *ext)

oobooooooooobobocooboooobooooooOooOoOoooOooDn
uobooooboooooooooood
evars: 0000D0O00ODODO CSInt0O0O00O0O0O000
esizz:0000COCOOCCSIntO0000000000000O

e prefilter : NoGood 0 0000000000000 DO0O0OODOOOOODO TRUEODOODOODOO
NoGood OO OO OOOOprefilter 0 NULLODOOOOOOOOODOOOOODO

* maxNoGood : D0 000 NoGood DODODDDO0OODO0DDODOOODODOOOOODN NoGoodO OO
oooood

destructorNotify : cs_createNoGoodSet() 000000 O0ODO cs_restoreContext() 000000
0000000000000 0000000000D000Q0O destructorNotify 00 ODOO0OODOOOO
000000000 DOO000O000DOO0DO NULLOOOOoooaag

* ext : prefilter 0 0 O destructorNotify 00 00000000000
prefilter 00000000000 DODODODODOODOOO

e ngs: 00 cs_createNoGoodSet() DO OJODOOOODODOODODOO

eng: 0000000000 NoGoodDOOOOOOOO

e vars,size 000 ext: 00O cs_createNoGoodSet() OO OOOOOOOOOOOOOO
destructorNotify 00 0000000 OCO0ODOOCOODOOOOO

* ngs: 00 cs_createNoGoodSet() DO DOODOODODOOODOODOO

e vars,size 000 ext: 00 cs_createNoGoodSet(O) DO OODOOOODOOODOOOO

int cs_getNbNoGoods (CSnoGoodSet *ngs)

ngsO0O0O00O0O0O0O NoGoodOOOOOODODO

int cs_getNbNoGoodElements (CSnoGood *ng)

ng0000000C0O0000COO0O0DOCOOOO0O0DOCO000O0O0O000A0 cs_getNoGoodElementAt()
ooooooooboooooo
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void cs_getNoGoodElementAt (int *pIndex, CSvalueSelection *vs, CSnoGood *ng, int index)

ngO00O000000 indexO0DOOOOOOOOOOO
e pIndex 1 cs_createNoGoodSet() OO0 vars 000000 O0OD0OOODO
e ywO00ODO0ODO @UOOO0OOD0ODOO0ODOOOO)OoOoOoDOoOoDOO

void cs_filterNoGood (CSnoGoodSet *ngs, IZBOOL (*filter)(CSnoGoodSet *ngs, CSnoGood *elem, CSint

**yars, int size, void *ext), void *ext)

ngs 00000000 NoGood DODOODOODOOfilter 000 FALSEDOO OO NoGood DO DO OOO
filter 0000O0D0QOO cs_createNoGoodSet() O prefilter OO0 O0O0DOO0OODOOOO

void cs_addNoGood (CSnoGoodSet *ngs, int *index, CSvalueSelection *vs, int size)

ngs 0 NoGood DD 00000 indexO0O O wsOOODODOODODO0O0OO0O0O00O0OO0O0DDO0OO0O0ODOOOO
oob0O0o0o0o000d sizeOOOO

void cs_setMaxNbNoGoods (CSnoGoodSet *ngs, int max)

ngs 000000 NoGoodDOOO max0O0ODOODODOOO

78 0J00O0OOOO
CSsearchNotify 10 0 0000000000000 0000000000000000000000000000
000Do000oooo

CSsearchNotify *cs_createSearchNotify(void *ext)

DO000000000D0 CSsearchNotify 00 0000000000 ex OO0O0OD0OOCOOODODOOOODO
oboobooo

0000 CSsearchNotify 0 0 0000000000 cs_freeSearchNotify(ODODOOOOODOOOOODOO

void cs_freeSearchNotify(CSsearchNotify *notify)

cs_createSearchNotify() 0000 00O CSsearchNotify 0000 O00O0O00O0O

void cs_searchNotifySetSearchStart (CSsearchNotify *notify, void (*searchStart)(int maxFails, CSint

**allvars, int nbVars, void *ext))

000000000 00DO0000 searchStart 1000 O0ODO
cs_searchValueSelectorRestartNGO O OOOOOOOOOOOOOOOOOOOOO
searchStart 000000000000 0O0O0O0O

* maxFails : 0000000 O00D0OOOODOOOOOOOO

eallvars: 0000000000 ODOOOOODO
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enbVars: 000000 0OOODODOODOOOOOODOOO
e ext: cs_createSearchNotify(O) OOOOO0OO0O0O

void cs_searchNotifySetSearchEnd (CSsearchNotify *notify, void (*searchEnd)(IZBOOL result, int nbFails, int

maxFails, CSint **allvars, int nbVars, void *ext))

0000000000000 U0O0d searchEnd0000O0OO0O
cs_searchValueSelectorRestartNGO) OO OODO0OOOODOOODOOOODOOOO
searchEnd 000000000 O0OOOODOO

eresult : 00000000 TRUEOOODODOO FALSE

epnbFails : 00000 0OD0OODOOOOO

emaxFails: 0000000000000 OOOO

eallvars: 00 000000000000O0O0OO

enbVars: 00000000000 DOODODOOOOOO

e ext: cs_createSearchNotify() 000000000

void cs_searchNotifySetBeforeValueSelection(CSsearchNotify *notify, void (*beforeValueSelection)(int
depth, int index, const CSvalueSelection *vs, CSint **allvars,

int nbVars, void *ext))

OO00O0O0O0O0OO0O0O0OD0OO0OO0O0OO0Ogyg beforeValueSelection DO OO OO0
beforeValueSelection 00 0O O0O0OOOOOOOOODO

edepth: 00000

s index: 0000000000

eys: 000000

eqallvars: 000000000000 00OO00OO

enbVars: 00 000000000000000000O0O

e ext: cs_createSearchNotify(O) OOOOO0OO0O0O

void cs_searchNotifySetAfterValueSelection(CSsearchNotify *notify, void (*afterValueSelection)(IZBOOL
result, int depth, int index, const CSvalueSelection *vs, CSint

**allvars, int nbVars, void *ext))

00000000000 000000000d gfterValueSelection 0000000

afterValueSelection 0 0 0000000000 OOODO
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eresult : 000000000 TRUEDOODODOOODO FALSE
edepth: 00000

cindex: 000000 0ODOODO

eys: oo ong

cqallvars: 000000000000 OOODOO

enbVars: 00000000 DOO00OOODODOODOOO

e ext: cs_createSearchNotify() 000000000

void cs_searchNotifySetEnter (CSsearchNotify *notify, void (*enter)(int depth, int index, CSint **allvars, int

nbVars, void *ext))

0000000000000 000U000dddd enter 0000000
enter0O000O0O0OCOCOOOOOODOOO

edepth: 00000

eindex: 0000000000

eallvars: 000000000000 00OO0OO

enbVars: 00000000000 DOODODOOOOOO

e ext: cs_createSearchNotify(O) OOOOO00OO0O0O

void cs_searchNotifySetLeave (CSsearchNotify *notify, void (*leave)(int depth, int index, CSint **allvars, int

nbVars, void *ext))

0000000000000 00o0oo00ooooooooooog leave00ooon
leave 00000000000 DOOODOO

edepth: 00000

cindex: 0000000 OODO

eqllvars : 00000000000 DOODOOO

enbVars: 00000000000 D0O0DODOOOOODO

e ext: cs_createSearchNotify() 000000000

void cs_searchNotifySetFound (CSsearchNotify *notify, [ZBOOL (*found)(int depth, CSint **allvars, int nbVars,

void *ext))

0000000000000 000000000 foundDOODOODODO

found 000 0000000000000
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edepth: 00000

eqallvars: 00000000000 DOOOODOO
enbVars: 0000000000 DOODOODOOOOOO
e ext: cs_createSearchNotify()OOOOOOODOO

found 0 TRUEOOOOODOOOOOO TRUEDOOOOOOODOOFALSEOOOOOOOOOOOOO
ooo

0000000000000 0000000000 found 0000000000000 O00OOOODODOOO
oooooo
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0 80

HREN

goooOoOoOoo CSint0000000ooooooooooooooooooooooooooooooooon
4A000000C0C0COCO

Known: 000 1000000000 CSint000000000O00OOO0O0O)
Ex.: cs_EQ(vint, 0); /* KnownOOOOOOOOOO */
NewMin: 00000000000 @OOODOOODOOOOOOOOOO)
Ex.: cs_GT(vint, 0);
NewMax: 00000000000 (@MO0O000O00O0OO0OOOOO0ODO)
Ex: ¢s_LT(vint, 0);
Neq: 0000 10000000000
Ex: ¢cs_NEQ(vint, 0);
0000000000000 ooUoOoUOoooOooooooo
e known 000000000000 OnewMin, newMax,neqU 00000000000
enewMinOOOOOOO newMax OO ODOODOODOODOOOOOneq0OOOOOOODOODOO

IZBOOL cs_eventAl1Known (CSint **array, int size, [ZBOOL (*allKnown)(CSint **array, int size, void *extra),

void *extra)

allknown() 000 array 0000000000000 CSintO0O00000000 (00O knownOOOOO
oooo0)obooooooogoo

cs_eventAllknown() OO OO0 000000000 array0 00000 CSint OO0 000000000000
O00O0O0OooOob alkKnown)OOODOOOOOOOOOOOD ODDDODODODODODODODOD TRUED
goood
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OO0 extra 000000000000 voidOOOODOOOQOODOO O allKnown(array, size, extra) 0 0 0O O
O0O0O0O00O extra 000 cs_eventAllKnown(array, size, allKnown, extra) 00000 extra 000000

IZBOOL cs_eventKnown (CSint **array, int size, [ZBOOL (*known)(int val, int index, CSint **array, int size, void
*extra), void *extra)
CSint0 00 array[index |0 00000000000 known) O OOOOOOO0O

OO0 extra00000000D00O00 voidOOOOOODOOODO O known(val, index, array, size, extra) [
O00000000 extra 000 cs_eventKnown(array, size, known, extra) 0000 extra 0000000

void cs_eventNewMin (CSint **array, int size, IZBOOL (*newMin)(CSint *vint, int index, int oldMin, CSint
**array, int size, void *extra), void *extra)
CSint000 array [index | 000000000000 00O00O newMin()OOOODOOODO

U0 extra 000000000000 voidDOOODODOOOOOOOnewMin(vint, index, oldMin, array,

size,extra) 000000000 extradOD cs_eventNewMin(array, size, newMin, extra) 0 0 0 O O extra
goooooo

void cs_eventNewMax (CSint **array, int size, [ZBOOL (*newMax)(CSint *vint, int index, int oldMax, CSint
**array, int size, void *extra), void *extra)
CSint000 array[index |0 0000000000 00000 newMax()DODOOODOOOO

OO0 extra000000D00OCO0O0O voidODOOODOOQOOQODO OO newMax(vint, index, oldMax, array,

size,extra) 0000000000 extra 00O cs_eventNewMax(array, size, newMax, extra) 0 0 0 0O 0O extra
opoooooo

void cs_eventNeq (CSint **array, int size, [ZBOOL (*neq)(CSint *vint, int index, int neqValue, CSint **array, int
size, void *extra), void *extra)

CSint000 array [index |0 0000000000000 OO0O0O0O0COOOOO negq()DODOOOOO
omooooooooooooooboom

O0 extra O0O0O0DOOODOODOO voidOOOODOOQOODO O neq(vint, index, neqValue, array, size,
extra) 0000000000 extral OO cs_eventNeq(array, size, neq,extra) 00000 extra0 000000

coboboooooocoobooooOooOoOoOoOoboOoOobOoOoobOOoOoOooon

void cs_backtrack(CSint *vint, int i, void (*backtrack)(CSint *vint, int i))

0o000ooo0o0o0oooO00oooO00oooO00oooO00ooOo00ooDOooo CSint000o000
00000000000 backtrack()DOODOOODODO

void cs_backtrackExt (CSint *vint, void *ext, void (*backtrack)(CSint *vint, void *ext))

0o0000oo0o0O000oo0o00oo0O000oo0O00oooO00ooOOo00ooDOo0oo CSint000o00o
OO0O0OO0O0OO0000000 backtrack() DOOOOODODOO
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void cs_eventConflict (CSint **array, int size, void (*conflict)(CSint *vint, int index, const CSvalueSelection *vs,

CSint **array, int size, void *extra), void *extra)

CSint000 array 00 0000000000000 0O00O0O conflic)D0O0O0O000000 extradO
OOoooooooO0vid0O0O0O0O0O0O0O0O00o0o0

conflict() DO 0D0O000D0O00DOOOOOOOOOOOODO
e vint,index:0 0000000000000 0O00D0OOO arrayO0odon
eys: JO000O0O0ODOOODODOOOOO

O000O000Ocs_eventConflict 00 0000000000000 O0OOO
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090

Juoood

000000o0ooOocCSint0 0000000000 00000000000000O0O0000O0O000000
0000000000000 00000000000000D00000000 CSint0 00000000 (known,
newMin. newMax,neq) 0000000 O0O0OO0DOCO0ODO.

cs_search) 000 O0DOO0OO0OOOOOODOOOOOOOOODOOOOOOOOOOUODOOOOODOOOOO
gobobooooooooooboboboboooboobogooobobobobobboooooooDobDOobOoD
goobogo

int cs_saveContext()

0oooooooo0ooooooooooooooooooooo cSintO000O0oOoooOoOoDOoO0O00O0
ooooooooooobooon

0000000004 label 000 0O cs_forgetSaveContextUntil (), cs_acceptContextUntil() OO
00 cs_restoreContextUntil(O 00000000000 OOOOOOOOOOO

void cs_forgetSaveContext ()

000 cs_saveContext(O DO OOOOODOODOOOOOODO cs_event() DO O OO Ocs_acceptContext()
gooo00ooooboooooooooooog

void cs_restoreAndSaveContext ()

0000000000 cs_saveContext()OOODOOOO0ODODOOO0OO0OODOOO0O cs_saveContext() OO
gooooo

void cs_acceptContext()

000 cs_saveContext() ODOOOQOOO CSit 00000000 OOOODOOOOOOODODO (DO
ooo0o00o0o0ooOo0oOoDboOooooo)b

00000000 cs_saveContext() OO ODO0O0OOO0ODOO0ODOOOODOOOOODOOOODODO

000 cs_saveContext() OO0 DD0DO0DO0DOOODODO0DOOODOODDOODOOOODDOOOOO
cs_acceptContext(O) O cs_event) OO0 OO0 O0O0OD0OOODOODOO
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void cs_acceptAll ()
000 cs_saveContext()OODODODOOD CSintO000000O0D0OO0ODOOO0OOOOOOOOODOOO
0000OO0000000o0o0O0oOO0oDO0bOOoooooooon

void cs_restoreContext ()

0000000000 cs_saveContextO OOODODOOODOOODOOODO

void cs_restoreAll ()

0000000000 cs_saveContextO OODOODOOOOODOODOODODO

OOO030000000000 int0000000000000000000O0O0O0O0O0D00 cs_saveContext()
ooobooooooooooooon

void cs_forgetSaveContextUntil (int label)

label 000000 O0DODOO0ODOOODODO cs_saveContext(O) OOOOODOOOODODOO

void cs_acceptContextUntil (int label)

label 000 O0OOOODO cs_saveContext(O) U OOOOOOCSInt0 000000000000 0O0OO0O
000000 @uUoooooooogoooooooooooooon)

00000 label0O0OOD0OO0O0ODO cs_saveContext() OOOOO0O0OOO0OO0OOOOOOOOOODO
ooooooo

void cs_restoreContextUntil (int label)

OO00OD0O0O0OO0 label00O0O000O00O00O cs_saveContext(O) OOOOOOOOOOOOODOODODOO

OO0cs_search) 0000000000000 0OO0O0OOOOOOOO:

IZBOOL cs_search(CSint **allvars, int nbVars, CSint* (*findFreeVar) (CSint **allvars, int.
—nbVars)) {
CSint *var = findFreeVar(allvars, nbVars);
if (var) {
int val;

cs_saveContext();
for (val = cs_getMin(var); val <= cs_getMax(var); val = cs_getNextValue(var, val)) {
if (cs_EQ(var, val) && cs_search(allvars, nbVars, findFreeVar))

return TRUE;

cs_restoreAndSaveContext();

cs_acceptContext();

(ooooooo)
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(0o00ooo0ooon)

return FALSE;
}
else {

return TRUE;
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0 100

Juoood

cooooooooooboooooooOooOoboOoOobOoOooOooOoOooOooOboOoOobOoOooobooOon

101 OOOOODOOOO

cOooooO0oooooo0ooooOo0ooo0o0oooo0o0oooOo0o0ooOO0o0ooOo0o0DoOoOo0obDooOo
oooooooood

void cs_setProfilerLocator (const char *fmt, const char *(*locator)(void*), void *extra)

O00000O00O0O00O0O0ODOOUOUoUOUUOOUlocator 00 0DD0DO0DOOOD extra0000ODODOODODODO
OO0 void0O0O0000000O0Olcator 00000000 00O0O0O0O00O00O

locator D0 fmt 00 0000000000000 0ODO0OO0O0OOOOOODOOOODODOOOODBOOO >
0000 >lecator 00000000000 COCOOO0O0OOOOCOOOOOOOCOOOOOOOOOOOO
oooo0o0o0o0oooooooOo0o200000000000000000O0ODODOO@ODODODOOOO
ooooooooooooooo)

frr 0000000000 DOOOOOOOOOOOOOOOOOOOOOOOOO
* "linux_addr2line": gcc O backtrace_symbols 0 00000000000
 "darwin_atos": clang O backtrace_symbols 1 0 0000000000

e "generic": 00 0O0O0,00,0000,0000000000C0C0COOOODOOO
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102 00000000 ODOOO0O0O

OO0000OO000OO0O0 (CSprofier000000O00)0000ODO0O0DOOOO0ODOODOOOODODOOODOO

CSprofiler *cs_createProfiler (int profilerType)

profilerlype 0000000000000 COOO0ODOODOO0OOODOOOODOO(@ODOOODOO)
goood

void cs_deleteProfiler (CSprofiler *profiler)

profiler 0000000000000 0O0O0OOO0ODOOprofiler 000O00DO0OOO

103 0 0000000000000 00

CSprofiler 000000000000 O0O0OO0O0ODO0OO0O0ODOOOOODOO

void cs_enableProfiler (CSprofiler *profiler)

profiler 0000000000 OOOO

void cs_disableProfiler (CSprofiler *profiler)

profiler 000 00O0D0O0OOODOOOO

void cs_profilerWrite(CSprofiler *profiler, FILE *{p)
profiler OO0 fpO000COCOOOOOOOOOO

void cs_profilerfliriteFile(CSprofiler *profiler, const char *filename);

profiler 00 00 filename 0000000000 ODODODODOO

104 D000 0OOOOOO

1041 00000
000000 0ooOoodperl D000 0OD0O@UOOOOODOOOOODOOOODOODOODOOODOODO
OoooDoOoooooooOo)

IZ-Profiler O ODODOODOODODODO <IZP_DIR> 0O Ocs_profilerWriteFile 000000000000 izprof.txt
ooo0:

perl <IZP_DIR>/script/izprof2html.pl izprof.txt
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00000000 izprof 0O0DO00OOODOODOOOODOODOOODOODOODOOODOOOODOOOOOOD
gboboooo -o0o00obOO0obOO0bObOobObObOObOobDOD

1042 00000000 (profilerType = 0)

0000000000000 00000000000000000fl000000000000000000OO0
ooboooooobooooboooboooooooooobooooooooono

gooogo

falls: 00000000000 failOO0O0ODO

ecalls: 000D OODOODOOOOOOOOO
emax_fails: 00 000000000000 falOOOCOCCOOCOOOO
emax_calls: 0000000000000 O00O00O0OO00O0OOO0OOOOO

n: 000000000000 O0DOCO0OO0DOOOOOOOOOOO0D

e location: OO0 O0ODOOODOOODO(COOO0O0O0O0O0000000000O0000O00)

e constraint: iZ0 00000000 O0OOO

104. OO0O0OODOOOOO 49
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cs_Abs (C function), 14

cs_acceptAll (C function), 43
cs_acceptContext (C function), 43
cs_acceptContextUntil (C function), 44
cs_Add (C function), 13

cs_addNoGood (C function), 34

cs_Al1Neq (C function), 16

cs_backtrack (C function), 40
cs_backtrackExt (C function), 40
cs_cancelSearch (C function), 29
cs_createCSint (C function), 7
cs_createCSintArray (C function), 7
cs_createCSintFromDomain (C function), 7
cs_createNamedCSint (C function), 7
cs_createNoGoodSet (C function), 33
cs_createProfiler (C function), 48
cs_createSearchNotify (C function), 34
cs_createValueSelector (C function), 30
cs_Cumulative (C function), 20
cs_deleteProfiler (C function), 48
cs_disableProfiler (C function), 48
cs_Disjunctive (C function), 20

cs_Div (C function), 14

cs_Element (C function), 20
cs_enableProfiler (C function), 48
cs_end (C function), 3
cs_endValueSelector (C function), 32
cs_Eq (C function), 15

cs_eventAllKnown (C function), 39
cs_eventConflict (C function), 40
cs_eventKnown (C function), 40
cs_eventNeq (C function), 40
cs_eventNewMax (C function), 40
cs_eventNewMin (C function), 40
cs_filterNoGood (C function), 34
cs_findAll (C function), 28
cs_findFreeVar (C function), 24
cs_findFreeVarNbConstraints (C function), 24
cs_findFreeVarNbElements (C function), 24
cs_findFreeVarNbElementsMin (C function), 24
cs_forgetSaveContext (C function), 43
cs_forgetSaveContextUntil (C function), 44
cs_fprintf (C function), 9
cs_fprintStats (C function), 5
cs_freeDomain (C function), 9
cs_freeSearchNotify (C function), 34
cs_freeValueSelector (C function), 31
cs_Ge (C function), 15

cs_getDomain (C function), 8

cs_getErr (C function), 3
cs_getErr.CS_ERR_GETVALUE (C macro), 4
cs_getErr.CS_ERR_NO_MEMORY (C macro), 4
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cs_getErr.CS_ERR_NONE (C macro), 4

cs_getErr.CS_ERR_OVERFLOW (C macro), 4

cs_getMax (C function), 8

cs_getMin (C function), 8

cs_getName (C function), 8

cs_getNbChoicePoints (C function), 25

cs_getNbConstraints (C function), 8

cs_getNbElements (C function), 8

cs_getNbFails (C function), 25

cs_getNbNoGoodElements (C function), 33

cs_getNbNoGoods (C function), 33

cs_getNextValue (C function), 8

cs_getNoGoodElementAt (C function), 33

cs_getPreviousValue (C function), 8

cs_getValue (C function), 9

cs_getValueSelector (C function), 29

cs_getValueSelector.CS_VALUE_SELECTOR_LOWER_AND_UPPER
(C macro), 29

cs_getValueSelector.CS_VALUE_SELECTOR_MAX_TO_MIN (C
macro), 29

cs_getValueSelector.CS_VALUE_SELECTOR_MEDIAN_AND_REST
(C macro), 30

cs_getValueSelector.CS_VALUE_SELECTOR_MIN_TO_MAX (C
macro), 29

cs_getValueSelector.CS_VALUE_SELECTOR_UPPER_AND_LOWER
(C macro), 30

cs_getVersion (C function), 5

cs_getVersion.IZ_VERSION_MAJOR (C macro), 5

cs_getVersion.IZ_VERSION_MINOR (C macro), 5

cs_getVersion.IZ_VERSION_PATCH (C macro), 5

cs_Gt (C function), 15

cs_IfEq (C function), 19

cs_IfNeq (C function), 19

cs_InArray (C function), 10

cs_Index (C function), 19

cs_InInterval (C function), 10

cs_init (C function), 3

cs_initErr (C function), 3

cs_initValueSelector (C function), 32

cs_isFree (C function), 9

cs_isIn (C function), 9

cs_isInstantiated (C function), 9

cs_Le (C function), 15

cs_Lt (C function), 15

cs_Max (C function), 20

cs_Min (C function), 20

cs_minimize (C function), 28

cs_Mul (C function), 13

cs_Neq (C function), 15

cs_NotInArray (C function), 10

cs_NotInInterval (C function), 10

cs_Occur (C function), 19
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cs_OccurConstraints (C function), 19
cs_OccurDomain (C function), 19

cs_printf (C function), 9

cs_printStats (C function), 5
cs_profilerWrite (C function), 48
cs_profilerWriteFile (C function), 48
cs_Regular (C function), 20

cs_ReifEq (C function), 17

cs_ReifGe (C function), 16

cs_ReifGt (C function), 16

cs_ReifLe (C function), 16

cs_ReifLt (C function), 16

cs_ReifNeq (C function), 17

cs_restoreAll (C function), 44
cs_restoreAndSaveContext (C function), 43
cs_restoreContext (C function), 44
cs_restoreContextUntil (C function), 44
cs_saveContext (C function), 43
cs_ScalProd (C function), 14

cs_search (C function), 23
cs_searchCriteria (C function), 25
cs_searchCriteriaFail (C function), 26
cs_searchFail (C function), 26
cs_searchMatrix (C function), 25
cs_searchMatrixFail (C function), 28
cs_searchNotifySetAfterValueSelection (C function), 35
cs_searchNotifySetBeforeValueSelection (C function), 35
cs_searchNotifySetEnter (C function), 36
cs_searchNotifySetFound (C function), 36
cs_searchNotifySetLeave (C function), 36
cs_searchNotifySetSearchEnd (C function), 35

cs_searchNotifySetSearchStart (C function), 34
cs_searchValueSelectorFail (C function), 26
cs_searchValueSelectorRestartNG (C function), 26
cs_selectNextValue (C function), 32

cs_selectValue (C function), 32

cs_setErr (C function), 4

cs_setErrHandler (C function), 4

cs_setMaxNbNoGoods (C function), 34

cs_setName (C function), 9

cs_setProfilerLocator (C function), 47

cs_Sigma (C function), 14

cs_Sub (C function), 13

cs_VAdd (C function), 13

cs_VarElement (C function), 20

cs_VarElementRange (C function), 20

cs_VDiv (C function), 14

cs_VMax (C function), 20

cs_VMin (C function), 20

cs_VMul (C function), 13

cs_VScalProd (C function), 14

cs_Vsearch (C function), 23

cs_VSub (C function), 13

CSINT (C function), 7

CSvalueSelection (C type), 31
CSvalueSelection.CS_VALUE_SELECTION_EQ (C macro), 31
CSvalueSelection.CS_VALUE_SELECTION_GE (C macro), 32
CSvalueSelection.CS_VALUE_SELECTION_GT (C macro), 32
CSvalueSelection.CS_VALUE_SELECTION_LE (C macro), 31
CSvalueSelection.CS_VALUE_SELECTION_LT (C macro), 32

CSvalueSelection.CS_VALUE_SELECTION_NEQ (C macro), 31
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