SWIG-2.0 Documentation



SWIG-2.0 Documentation

Table of Contents

XYV L T O B Yo 010 1<) a1 =) 110 ] o P
ST <03 1) TR
A X O] (=YD e Te1 1 a1 a1 =1 110 o RO 1

I TaTo [WF=ToT= 1Yl o (] ST B ToTolU 0 0 =101 =i o) o RSP TRTPRRR 1
DSV Le [o] L=y (B Lo Yot U] Ty 0] 7= LA L0 o H U ETRT R PPR 1

o (Y = Vo] = ST RPPRRY
I L0 (0T [0 o T o PP
L2 SWVIG VEISIONS . . . ceteeetii e e ettt e e e et ettt e e e et et e te e e e e ettt e aeees e s baa e eeeeeasban s ee s e e s aan e aees e s s ban s aeee e s sa b e eessebannaeeessssannsaeeeessnnnneens.
I ANV (R (=TS0 U | (o= TSP S PP ORRPPTPRUPRTRRY

(Y (=0 (WIS~ PR RRT PR
1.5 OrganizationDf thiS MANUAL............eiieeeei ettt e e e e e e s e ettt ettt e e ee e e e e e aanaeeb et e e e eeaeaeeesesannenneeeeees 3
1.6 How to avoid readingtie MANUAL...........uuuiiiiiiieie ettt e ettt et e e e e e e s e s e bbb e et eeeaaeeeesanananbbsaeeeeeaaeeeesesannneneeees 3
A S To o= 10 I oo 0] =] 1 PP EUR PR :
T O 1Yo L1 £SO PUPORRPN

ISl =] 0T =] oo PP TPUPUURPRPRPRTR

2.2 M NY USESWVIG 2. oottt e e oottt et e e e e e e e e e ottt bt ettt eeaeeee4a e nn R b ettt e et et e e e e e e e e AR RREt ettt eeeeeeeeeeaannnnnetaeetaaeaeeeeaeannnenes
AR AT\ A (e V0] o= T PUERPURRTPPRRPIS
I YLV [ €101 (=T 0 7= (o< 11 SORRRSTPPIN €
2.3.2THE SWIO COMIMABI. ....cee ittt e e e e e ettt ettt et e e e e e e s e et e bttt et eeeeaeaesaa e nnebebe et e e e aaeeeeesannsbsbes st e aeaeaeeessaannnbbnbneeeaaaaens ;
ARSI ] = U1 o T o Tr= W =Y d 5T 0 T o LU ][O PERTRRTR 7
2.3.4BUilding 8 PYthONMOAUIE.......coiiiiiiiie ittt e e e e e e ettt e e e e e e e s e s abb e be et e e e eaeeeeesaaannnbbsaeeeeaaaaaeeaaan 7
RS TS] T0] (o] 1| =TT
A BT 0] o] o ol n(=Te OF(O% P T a1 0Tz (o = (Yo LU (= TP PEPRRRR 8
2.5 Non-intrusiveinterfaCeUIIAING. ... ..uueiiiiii e e e e ettt e et e e e e e e e e e s anbb b bt e e eeeaeeeeseaannnbneeeeeeeas 9
2.6 IncorporatingSWIG int0 @ DUIA SYSTEM. .....eeiiiiiee ettt e ettt e e e e e e s e et e bttt eeeeaeeeaeeaanbebbsseeeeeaaeeeeaeannnnnes 9

A A = = VaTo o) 1 oo o [=To =Y a1y ir- Ao ) o IO SRR ¢
R IV A LRz aTe L (=Y=T0 (0] o' T 1

3 Getting StArtEd ON MVINTOWS. ....ceeieeeeeiieiiiitttee et et e e e e e e e ettt ettt eeeeeeeeasaaaeeebae e e eeeaeaeeeaaaam s e bt e beeeeeeeaeeeeeaansnsbeeseeeeeaaeeesesannntnsbneeaaaaaaeaens 1
I a1 =Y | oo T a T ] AT 0 [0y 1:

I I RNV T T oV A (=Y o U = o] T 11

3.2 SWIG WINAOWSEXAMPIES. ... .eeeeeeeeeeee e ittt e e e ettt et et e e e e e e s e ettt ettt e e e e e e e aaanneebetaeeeeeaeeeeaeaannnbsbseeeeeaaaeeeesannnnne 1]

3.2.1Instructionsfor usingthe Examplegnith ViSual STUAIO. ........uuueiiiiiieeaiiiiiiiiieeie et 11
T2t 0 O - TT 1

LT N - Y - VT 1
I T Y T 1

VN N Vi {210 P O PP P P OPPPPP PN 1
G2 15X 1 PP P TP PPPPPPPPPPI 1

B I 4 U o RO UPRRRP 1
3.2.2Instructionsfor usingthe Exampleswith otherCoOmMPIIEIS.........uuuiiiiiiiiiiii e 13
3.3 SWIG 0N CYAWIN ANAMINGWV. ....eeiieeiie ittt et ettt e e e e e e s e e tbe ittt e et e eaeaeaesaananbbeeeeeeeaaeeeeaaasnnbebaneeeaaaaaeaesannnnnes 13
3.3.1BUIldiNG SWiQ.EXEON WWINAOWS ... eetteeeeeieaeeeeeeee ettt e e ee e e e e e s e asatbateeeeeeeeeaeaesaansetbeseeeeaaaaeesseannnnssbesseeaaaaaeeesanannns 13
3.3.1.1Building swig.exeusingMINGW andMSY S......uuiii ittt e e e et e e e e e e e s e s aennbr e e e eeeaaeeeas 13
3.3.1.2Building SWiQ.eXEUSINGCYOWINL ....eeeeetieiiiiitttteeieeeaeeeeesaaaeiteeteeeeeeaaeeaaesansasbeseeeaaaaaaeasassannsssbseeeeaeaaaaessannnnns 14
3.3.1.3BUIldiNG SWiQ.EXEAIEINALIVES. ... . eeiiiieeeeee ittt e e e e e e e ettt ettt e e e e e e s e s e bbb et e e eeeaaeeesaaansnbbsaneeeeaaaeeeaens 14
3.3.2Runningthe exampleon WiNndOWSUSINGCYAWIN. ......eetiiiieeaieiiiiiiieeieeeee e e e e e s e ettt eeeeeeeeeeesaasnsnbeseeeeeeaaeaesasannns 14
3.4 Microsoft extension@NdOtherWINAOWSQUITKS .......oiiiiiiiiiieiie ettt e e e e e e e ettt e e e e e e e e e s ae s et e e eeeaaaeeeaeaanns 14



SWIG-2.0 Documentation

Table of Contents

A oY (0 VA o = 1SS < TP 1
4.3 Building ScriptinglanQUagEEXIENSIONS ....eetieeete i ittt ettt e e e e e et e e eete et eeeeeeeeaesaa s eabesseeeeeaaeaesaaaasnsbasaeeeaeaaeaesesannnsseneneees 19
4.3.1SharedibrariesanddyNamiClOAAING. ... ... eeiieeeeeiieiiiiti e e e ettt e e e e ee e e e e e s bbe e e reeeaeaeeesaaannnbesbeeeeaaaeaeaaaan 19
4.3.2LINKING With SNAr@IDIAIIES ....eeii e et e et e e e e e e s sttt e e e e e e e e e s e s e nbateeeeeaeaaeeaeas 20
TGS = L] 1101 <2 T PSSP T PRSPPI 2

oSN AV [T 2= 1o O

o A U 0170 AT [ TP 2
Lo I T U o 00T PP PRSP 2
LN 2 Y [T 11 1 1 PRSP PPRRURT 2
oI G T 0o 101010 1=] 01 £ PP PRUPPTRPPRt 2
T N L O (=T o] (o 1ol 11T o AT PP TPUPTPPUPPPPTPPIN 2
oI RISV [ €T BT =Y od 1LY T PRTORRRPP 2
oI I O] =YY =) | I 1172 110 1= OO 2
5.2 WrappingSimPIEC DECIAIATIONS. ... ..eeei ittt eeeee e e e ettt e et e e e e e e s e e e eebeeeeeeteeaeaaaaaaansbsbeeeeeeeaeeeassaaannnbeseeeeeaaaeaesanannns 25

oI N o= TS ol Y/ o 1= e =TT |1 o U UR TSP 2€
oI A €1 6] o F= A Z= 1 1 T=1 0] [T TRTTTR 2

IR 0o 0 1] =10 1 £ OSSPSR P
5.2.4A Drief WO ADOUICONSE ... ...ttt ettt e e e ettt e e e e et et e e e e e e ea b e e e e eesaba e e e s eetbaneeeessssbansaeeeeereen 28
5.2.5A cautionarytale Of CRA™ ... ... et e e e e e e ettt e e e e e e e e e e et e e e e aaaeaeaaaann 29
ORCT adol 1 a1 (=T 6=V aTo [ofoTnaT o] [=3to] o] [=Tox £ RSO EPPRPRT 29
LRI T 101 o) (=Y o011 1 (= F PP T RO 3
5.3.2RUNtime POINEITYPE CRECKING. ... ututttieeiteeee e e ettt e e e e ettt et et e e e e e e s e ettt e et e eeaaaaeesasaannnbsbeneeeaaaaaeeeaaaannns 30
5.3.3Derivedtypes.StrUCES ANACIASSES. ......ccuuieeiieeiieee ettt e e e e e e e e ettt et e ee e e e s e e e nbabe e e e e e eeeaeeesaaannbaeaneeeeaaeens 30
RS 8 LT oY T T=To (o Fo 1Y 6T RSO PPPPURPRP 31
LR TSI N/ 1= [ TP PPRRURT K
oI N @1 T=T o nd = (o1 [07= 11 [F PP 3
5.4.1PaSSINGBIIUCIUIERIY VAIUE ...t e ettt e e e oo e e oottt e et e e e e e e e e s e aabbeteeeeeeaaeeeaesannnnnbesaeeeeaaaeaesanannns 32
B.4.2REIUINDY VAIUE ...ttt e oo oottt et e e e e e e e s e et ta bt e ettt e e e e e e e s aa e s n b bebe et eeaaeeeeeeaannnsbesneeeaaaaeeas 3
5.4.3LINKINQG tO StIUCIUIEVAIADIES. ... .ueeeiiieeie ettt e e e e e e s e ettt et e e e e e e e e e s e nnsbesaeeeaaaaeeasasannnnnnes 33
o 0T o (o o = PR EUT PSRRI 3
L Y AN £ 1= 1Y F PP PPPPUPPUPTPTPRN K
5.4.6Creatingread-0NIWaKIBDIES. .........ooiii ittt e ettt et e e e e e e e e et e et e e e e e e e e e e et nab et e eaaaaaaeas 36
5.4.7RenaminandignNoringAECIAIAtIONS..........uuiiiiiiiiieee e e ettt e e e e e e e e ettt e e et e e e e e e e saaneb b e et eeeeaaeeee e e e e nnnrenneees 37
5.4.7.1Simplerenamingof SPeCifiCidentifierS............uueiiiiii i 37
5.4.7.2AdvVanCedreNamMINGSUDDOI. .......uetiiiieeieeee e e e e e ettt et e e e e e e s e s e atatbe et eeeeaaaaesaaannsbebaeeeeeaaeaeaesaaannnnbnseeeeaeaaens 38
5.4.7.3LIimitiNg globalreNaminOIUIES. ........ooi it e ettt e e e e e e e e e e e et e bae e e e e eeaaeeeeaeannnnnes 40
5.4.7.4lgnoringeverythingthenwrappinga few selectedBYmMDOIS ... 40
5.4.8Default/OptioNaBIGUIMENES. ... .ueiiiiii ettt e et e et e e e e e e s e e e ettt e et e e aeaesa e e nntbbbeeeeaeeeeeeeeaaannnbeeeeees 41
5.4.9Pointersgo functioNnSaNACAIDACKS ..........uiiiii et e et e e e e et e e e e e e e et e e e e e eebabneeeeseeranns 41
5.5 StIUCTUIESANAUIIONS . ... eevteieeeeeeett et e e et ettt ee e e e et e ettt eeeeee sttt eeee e e sat e saees e e baa e e e e s e s baan e e s e e s s aanneeeeesban s aeeesssbansaeesesssrnnnaaesenns 4.
oo A /1= [ 7= T o 1S3 (0 od (1 SRR TP 44
5.5.2CharacteBtriNgSANASITUCIUIES ... ..uteeieeiieee e e e ittt et e e e e e e e e ettt et e ee e e e e e s e nee bt e et e eeaaaeaesaeaannnbsbaeeeeeaaaaeeesaaannns 44

R Y AN 1= A 101 1] 0= PSP T RSP PPPRR 4
5.5.4 Structuredatamembers

SRR O o0 a1 10 [0100] 5N 10 [0 [STo (10 (01 (0] ¢TI 46
5.5.6 Adding membefunCtioNSIO C SITUCTUIES . ..iiii ittt ettt e e e e e e e e ettt e e e e e e e e e s e e nnnebee e e eaeaaaeeeaan 47



SWIG-2.0 Documentation

Table of Contents

5 SWIG Basics
ORI ST (=0 Y (U (o1 (0 (=TT 4!

5.5.80therthingsto NOteabOUtStIUCTUrEWIBDDING. ... .uuvetteeieeeeeeee e e ittt ee e e e e e e s e e et abbeeeeeeaaaeeeesaannnnbeaneeeeaaaeeasaaanns 50
oI X @0 Yo [ [ TT=Y o 1T o F PR r

oI A I 2 TS 10 11 0 10 (o S 1A PO PPPPURPRP 51
ol A @ a0 [=1 A 1Y =T 0 10 ] 0] 0] (o] od 23 PPPRRRI 51
ol o] 1] ITaT=Yo Koo To [) o] [ood <4< SOOI 57
N SR A a1 F= 1[4z L1 0] 41 o] [0To) L6 TSRS 5z
5.7 AN INterfaCeBUIIAING STEALEOY. ...t eeeetteeeeeei ettt e e e et e ettt et e e e e e e e s e s s tetbeeeeeeaaaeaesaaassebebaeeeeeaaeeesasannntntbneeeeeaaaaeens 53

5.7.1Preparingd C Programifor SWWIG. ... ... e ittt ettt e e e e e e e s e ettt e e aeea e e e s e aesbeeeeeeaeaaeeesaaasnbbsbneeeeaaeeesaeannnnenes 53
D 7.2 THE SWIGINEEITACETIIE. .....ccve ettt et e e et e et e e e et e e e e et e e s et e e e et e e eaaaeesaaaessebaseeanasaes 53

5.7.4Gettingthe rght NEAAEHIIES ......coe ittt e e e e e e s e sttt e e e e e e e e e e ae e s nnbaaeeeeeeaaaeeaas 54
5.7.5Whatto dOWIth MAIN(Y.....cvveiieeiiiiiiee ettt ettt e e e et e e e e e e ee b e e e e e s ee bt e e e e eesaa s eeesesbaaaaesesssbannaeesessssannaeereees 54

B SWIG BN Crrhio ittt h e s s b e e s a e e £ oh b e e e o b e e oo R b e e oo b e e e e b e e e s R E e e e R e e e e R R e e aa b e e e R e e e e b e e e e b e e s e r e e e s nee e s nee s

6.1 ComMMENTIIN Ctt WIAPPING .. eeeeeeeeeee ittt te e e e e e e e e e ettt e et eeeeaeaeasa s s antaeeeeeeaeaeeeaesaansssbesseeeeaaeaeeseaannsssbsnneeeaaaaeeesaaannns 56
ST Y o] 01 (0 Y- T o PR UUUP R TUPOUPPPPPPE
OGRS TN 0] 0 o]0 (=0 Ol (Y- LU (= PP TR 5
6.4 Commandine optioNSANACOMPIIATIONL .........uuieiiiiiie e e e e ettt e e e e e e e e ettt e et e e e e e e e s e e s anbebaeeeeeeeeaeaesaaannnbanbneeeeaaaaeaaeas 58
OIS d (0 A YA £ TS = TP PE PP L
6.5.1CONSIUCHIOMT PrOXY CIASSES .. . utttieiiiiiie e et ettt e e ettt et e e e e e e s e e bete e et e e eaeeeaesaananbasaeeeeaaaeeaeasannnnne 58
6.5.2Res0oUrcENaANAGEMENIN PIOXIES .. .uuuuteittteeeeteiaiatetttteeteeaaeeeaaaaaetaeteeeeeaaaaasaasaasesbeeeeeeaaaaeaesaaansnssssseeeeaaaeessesannsnnes 59
OIS - Lo [UF=To [y oT=Tod oo (=] 7= 1| PR 61
o RST8] o) (=Y O a1 =T o] o 11 e (TR 6.
6.6.1CONStIUCIOIENAUESITUCIOIS. .....vvvnieeeeiiti et e e ettt e e e e ettt e e e e ettt e e e e e e e eat e eeeeesssbasaeeseesaaaaaeesessaaneaeesssssanseeesesrans 61
6.6.2Defaultconstructorscopy constructorandimpliCit deStIUCIOIS........oocvvviiiiiiieeee e 61
6.6.3WhenconstructomrappersareN ICrEAtEM. ... ....eii ittt e e e e e et e e e e e e e e e s e e e e e e e e e e an 63

OISR 1 @ 0] o)V oT0] 8 -1 1 (U (01 0] &= T PP PUPPPRPPPP 62
(SN IV 1) 0] oYY 0T aTox A1) =TT (Y

(SN IS] F= N1 [0] 10 T=T 001 0= £ PRSPPIt 6!
(S ALY/ [=T 001 0]=T (0 P 7= PO 6
ORI <) =Y |1 =T o 18T 0 0T=T 0] T PRI 6
SRSl =d (0] (=1 110] o P U ORRPPTRR 1
(O = 01000 =Y aTe [ole] 1S =1 0 £ TSP 6
ST 0] A1) T O 4
B.11 REfEIENCEBINUPOINIEIS . ... . teeiieiieeee e e i ittt et e e e e e e e ettt ettt e eeaee s e s s aateebe e eeeeeaaeeeeaaasnsbebaeeeeeeaeeeeesaannnsbsseeeaaaaeaeensannns 6¢
6.12PasSANAIEIUINDY VAIUG. .....oiii ittt ettt et e e e e e e e ettt e e eeaeeaesaa s aabeeteeeeeeaeeeeaesannsbsbeeeeaeeaeeeeesaannnbeneeees 7(
(ST (o] T=T 7= T oo = ORI A
6.14 A brief discussiorof multiple inheritancepointers.andtype CheCKiNg..........cuueeeiiiiiiiiiiiiiiiiee e 72
6.15WrappingOverloaded=unctioNSANAMETNOAS .....coiieeii ittt e e e e e e et e e e e e e e e e s e e be e eeeeaaeeeeaean 74
6.15.1DiSpatChfUNCLION QENEIALION ... ..iii e ettt e e e e e e e e ettt e e e ae e e e e s e e nbntbe e e e eeeaaaeesaeannnsanbeeeeeaeeens 74
6.15.2AMDbIgUIity IN OVEIOAAING. ... .vetieiitiiee ettt e e ettt et e e e e e e s e e et ettt e et e aaeaesa e s nntasbeeeeaeaeaeeeesaasnneneneees 75
6.15.3AMbIiguity reSOIUtIONANATENAMING. ... .ueteeeteeeeeeie ettt eeeae e e e e e e e e e eaebeeeeeeeeaeeeeseaaanesbeaseeeaaaaeaessaannnnrsseeeeeeaaaaeaens 76
6.15.4C0MMENtDN OVEIOAAING. ... uveeeeiiiiiee e e ettt e e e e ettt e e e e e e e e s e e aee b ee e et e eaaeaeaasaannbesbeeeeaeaeaeeeesannsnneeeeeees 80
oI L oTAY] =T ol o] 1 Te [o)VZ=Ta (o F=To [STa o] o T=T = 0] A= PRSPPI 80
ST A O P T A (=T 0 1T (0] o PP 8
Lo RSN =100 o] P =S PR PR RRR {
oI RS L =T T =TS] 0T (o= TP ¢
6.19.1ThenspacdeaturefOor NAMESPACES . ....ccuuieiiiiiie e e ettt e e e e e e e e ettt et e eaaeeeeeaaasnebeeeeeeeaaeeeeseaannnnnsenneees 95
6.20RenamingemplatedyPeSin NAMESPACES. .. .uuuuetttteaaeetiaaietteteeetaeeaaaaasaaattebaeeeaetaaaaaasaaasssteseeeeaaaaeesaaaansbsbeeeeeaeaaeeaes 96
6.21 EXCEPIONSPECITICALIONS. .. et tieee ettt ettt e e e e e ettt et e e e e e e e et b e e ettt e eee e e e e s e s sabee et e eeeaaeeeeeesannsasbeeeeaaeaeeeeesannnnneenneees 97

6.22 ExceptionhandlinQWith JoCaICIES ... . ..uiiiiiiiiei ettt e ettt e e e e e e e e e s e e nn b et e e e e aaeeeeaeannnene 98
[SIACT oY1 a1 (=) 6= (oMLY 1S 0] 0T SR 9



SWIG-2.0 Documentation

Table of Contents
6 SWIG and C++

6.24 SMAartpOINtErSANAOPEIALON=(): ... eeeetiurreeeesiutteeee e ittt e e e ettt e e e sttt e e e et be e e e e e aabb et e e e e bbbt e e e e s bbe e e e e anbbe e e e e e bbb e e e e e annbeeeeeannees 99
6.25C++ referencecountedobjects- ref/unreffeature.............uueiiiiiiiiiie e 101
6.26 UsingdeclaratioNBNAINNEIITANCE. ... .uuutieiiiiie ettt e e ettt e e e e e e e s e s e e be bt et eeeeaeaeeesaaasnsbetreeeaaaaeeeaeaanns 103
I N [T (Y0 o P2 ET s T O RPPUUTRRR 1C
6.28 A Drief raNt ADOUICONSE-COMMECINMESS. .. . iiiivetii e e et ettt iee e e e ettt e e e ettt ee e e e e e ee b e e eeeeeas bt seeseestaa e seessssbansaeesessabnneaeesenranns 106
6.29Whereto 9o for MOreiNfOIMATION ... .....ii ittt e e e e e e e e s ettt e e e e e e e e e s sesnnnbbsbneeeaeaeaeaaaan 106
A (=] o] o To ST PRSP 1
A L= [ ol [V o SRR 1(
A 1[S00 0T RSP UPEPPRTR 1(
AT o] aTo [14[o] =1 (o] naT o)1 F= 11 o] o T PPPRPRPR 10°
A Y o e (o] o d = T T [ o PR 10
F D SWVIG IMIACTOS. ... eeetieee it e ettt e et e et e e et e et e e e e et e e e et e e e st e e e e ta e e e aan e s saaeeetaeeseanesasan e s st aesssneesannaesssnaasesnsesssnnaeeen 1(
7.6 CO9ANUGNU EXIENSIONS ..t uu i eeieietiieeeeeeeetee s e et ettt e e e eeee ettt aee s et aataeaees s e st aeeesssstaneeesssbanaaeeessstansseesensssnaaseesssstanseneeees 10¢
7.7 Preprocessingndof ... %} & " ... AEIIMIEIS. .. .coiiiieiiee ettt e e e e e e e e e e et e e e e e e et e e e e eeaa e aeaaee 110
RSN =l (=] o) oot oXSIST [ T= Ve K AR Ao =) 10 0T (Y PP PERRP 110
ARl el (=] o] o od oYt Lo WAV 01T A= 10K EEP TR 11C
7.10Viewing PreprOCESSODULPUL .........ueutiieieetteeeeesiaitttbeeeeeeeeaaeeesaaaaeeaeeeeeeeaaaeeaasaansebbeseeeeeaaeeeesaaasnstssseeeeaaaeeesesannnsnnesseeees 111
7.11The#errorand#WarNINQAIFECIHIVES ... . .eiiiie e ettt e e e e e e ettt e et e e e e e e e e e s et bebeeeeeeeaeeeaeaaannesbeeaeeeaeaaeeesaaannnnsenees 111
RSN ATA [ 1 o =V PR 1
8.1 The%includedirectiveandlibrary SEArCHDALN. ...........uiiiiiiiiice e et e et e e e e e e eab e e e e eeeees 112
T A O AN 1 - VA Y= |10 | 01101 (=] £ EUP TR 11;
T2 o o Yo 0] PO PP PPPRRPPR 11
T o L - A= T U URT RSP 11
IR ol 0 1= | (o T PP 11
oI Tl F= L v= TN TR 1:
RS O 11T F= 10 o 11T RSP PRPPRR 11
8.3.1Default StHNGNANAIING ... .ee e ettt e e e e e e ettt e e e e e e e e s s s e ettt e et e eeeaaeeeaae e nnbbnbeeeaeaaaaeeeeaaannns 118
R o= LIS 10 01T VYA £ L= PSRRI 11¢
8.3.3USIiNg %NeWOD]ECEO FEIEASENEIMOIY. ... eeiiiieeeeeeee e e e e ettt et e e e e e e e e s et et eeeeeeaeeaeeaansanbeeseeeeaaaeeesaaannnneneeees 119
LR o= 11110 1Y SR PPPPURRRP 11
o N I Ol ] 7= Y PR TR 12
o T 5] (0 ] 11 BTSSP PPPRPRTRR 12
R S (o AV =Toi (0] PSPPI 12
ot R Fo I < od =] 0 [0 L R P TR SPOTPPPPPRR 12
8.4.45hared PIBMAITDOINTEL. ... eiiiiie ittt e e e e ettt e et e e e e e e s e et ebbe e bt e eeaeaeaese e e nnesbbeaeeeeeaaeeessaannnbsbeneeeaaaaaeaens 127
e 8 111 YA T o] 7= U= U PPPRRRPR 12
LTS A== o] 110 o N TR 12
AN (o 8T Ty a1l F= U o [T T TSROSO PPPPRPR 1.
o TN I TN Y oL AT T 0TS L1 0] Y PSPPSR 130
Lo I 0 (Yo [ o3 1o PPN 13
o I A [0 UL 0T U= 100 [ (=] € PP UPPTTUTPTPTRR 13:
oI G @ U 11 01U 1 o=V = T A1) (] A< TP 13-
9.1.4INPUL/OULDUIDAIBIMETEIS. ... .eieieeee ettt e e e e e e e e e ettt e eee e e e e e s s s s aabetaeeeeeeaeeeaeaaanesbbeaeeeeeaaeeessaasnnbsbaneeeaeaaaeaens 133
oI Y W ST T To Mo (T =T ) = L 1= PRSPPI 133
9.2 Applying CONSEIAINTE0 INPULVAIUES. ... ..eeiiiieeee ettt e e e e e e ettt e et e e e e e e e e e e et e et e eeeeeeeeae s e nnenbaeaeeeeeaeeeesaaannnnsenees 134
9.2.1 SIMPIECONSITAINEXAMPIE ...ttt e e ettt et e e e e e e e ettt et e et e aaeeasaa s nnbbeteeeeeaaaeeeeeaansnnbaneneeaaaeeaeaaaannn 134
I A O10] 4 Y1 = 11011 T=11 010 PR 134
9.2.3Applying cONStraiNtd0 NEW ALY DES ... ettt eie e ettt e e e e e e e e et e e e e aaeeaeesannaebeeeeeeeaaaeeesaaannneeeeeees 134



SWIG-2.0 Documentation

Table of Contents

O Y] o<1 10 1= T 0 ol o= TS USUUPPPPPPPUPUPTPRRPIN 14
O ZRe 0o o)/l aTo F= HAY/ 0 1=T 1.0 T- o SRS PPPEURPTRR: 144
O B L= (=) [ aTo = HAYA 0 1=T 1.0 T= o PSP PPPRURPTRR: 14¢F
Q2T ol P Tol =T Ty L) M YA 01T 0 T oL RO PERRPRR 145
10.3PatterNMAtCRINGIUIES. ...ttt ettt e e oo ettt et ee e e e e e s e s aa e bbbttt et e eeeeese s e nebbbe et e e e eaaeeeeaeannnnbnbteeeeaeeens 14¢
10.3.1BaSICMALCRINAIUIES ... . eeeieieee ettt e e e e e e e e ettt et e eee e e e e s s s bbb beeeeeeeaaeeesaaansnbbsbeeeeeaaaeeeaaannns 14¢€
10.3.2TypedefredUcCtioNSMALCIRING ... . ..utiiiiiiiie ettt et e e e e e e s e e st ettt eeeaeeeeasaannssbaeneeeeaaeeeesaaannns 147
10.3.3DefaulttypemapmMatChiNGIUIES ... ..oci ettt e e e e e e e e ettt et e e e e e e e e sa s nnnbeaaeeeeeeaeeeaesanneneeees 149
10.3. 4AMUlti-argUMENTEYPEMIGIIS. . ce e ettt ieetitteteeee e e e e e e e e e s eeebe et e eaeaaaassaaasasbeeaeeeeaaaeeeaesaannsebbsseeeeeaaeeeesaaannnbntaeeeaaaaaeeaens 150
10.3.5Matchingrulescomparedo C++ teMPIAIES .. .oiiieiiii ittt e e e e e e e e e eas 150
10.3.6DebugdinatypemappatternMatCRING. .........iee et e e e e e e e e e e e e e e e s 152
O oo Lo <o [T =T = Lo o (1 = RSP TRR TP 15
O RS Yoo oL S TP 1F
10.4.2DeclaringnNeWI0Cal VAIADIES .......coii ittt e e e e e e s e e ettt e e e e e e e e e e aannrbeeeees 155
10.4.3SPECIAINAIIADIES. ... ettt et e e e e e s oo ettt ettt e e e e e e e e e e a b e bttt teeeaeeeeeaaaannnbanteeeaaaaeeeeaaaann 15¢
O Y 01T =LYz T = 0] =Y 010 o] (01 TSR UPT ST 158
O 0 o LT ot 01 (o 1Y/ o 1= ORI 158
10.4.4.28typemap(MethodYDEDRAIEIN). .......uii ettt ettt et et e et e e st e e e ssbe e e sbeeeanbeeeaneeeennes 159
10.5CoMMONtYPEMAPMETNOUS. .. .eieie ettt e oo e e ettt et e e e e e e e e e e nb b ettt e e e e eaeeeeeaannbbeereeeaaeaeeeeaaannn 15¢
O R T00 T 17 0= 0 7= o P ETUPT PP 15
ORI Y] o T=Tod a1 o (YA 0 =10 T o R PRPPRRRT 16C
O TRC o UL A1 01=T010 =1 PP STUPURPPP 16
O T - o [T a1 01T A= PSRRI 16(
ORI o N0 (=) =T L Y/ 01T 010 1 o P ST PPPRT 161
ORI S o] 0 T=Tod AT 0 1) 1 7= o U PPRRURTR 16:
O A= To [0 101 Y 1< 0 1F=T o SRR PTPTRPPRUPPTOPIN 161
ORI (1 Ye Lo BN/ 01T 0 7= o ST 161
ORI I oA (=T Y] 01=T0 0= o DTS PPPRURPTRRT: 162
O RS T KO  a =T 0] o]= T Y 0 1=T 010 =T o P PRRRRT 162
O T0 B V7 V[ Y7 0= 0 7= o PSRRI 16:
O Y7 T (o 10 |l YA 01T 11 F= o PP 162
ORI e 1 (0 (01Tl 1Y/ 0 1=T 0 0= o DTSR PPPRURPTRR: 167
10.6 SOMELYPEMAPEXAMIPIES. . ... tteteeeeeeeeeeeee s ettt et e e ae e e e e e aaatbebee et eeeaaaaeesaaassnbeseeeeeeaaaaeaessansssbeseeeeeaaeeeesesannstsbbeeeeaaaeaaaess 16:
O ST Y] o=t 0 =T o1 (o = U1 7= 1Y Y PP PPPEPRRR 163
10.6.2ImplementingconStraintSVIth tYPEIMADS. ... .vvveeeiieeee ettt e et e e e e e e e e e s et reaeeeaeeeeeeannneeeeeees 166
10.7 Typemapdor multiple targetlanQUEAGES. ... . .uuueeeeiiieee ettt e e e e ettt e e e e e e e e e st beb et e e eaeaeaeeesaannnnbeneeeeeaaaeens 166
10.8OptimalcodegenerationvhenreturNingby VAIUE...........oooi it e e e e e e e e e eeee s 167
10.9MUlti-BrgUMENYDEIMIBIIS -+ et eeteeeeeeietetteeeeeee e e e e e et e s e etette e eeeteeeeaesaaasnebseeeeeaeaaeaesesannseebbeeeeeeaeaeeesaaannnsbssneeaaeaeeeeaeaannnnnes 16¢
10. 10T YPEIMBIMVBINIINGS. ¢+t eeeteeeeeeteaautteteeeeeeaaeaeaaaaaasssteeeeeeeaaaaaaaasaaassnsteeeeeeaaaaeeesesannsssteseeeeeaeaeeesaaannsesbseeeaeaaaeeeesannnnsnennees 17
O Y 01T 0 Fo T i = Vo T 1Y 0 £ PEURPTRT 17.
10.11. 1FradmentyPe SPECIANZATION. ... ..eeeeee e ettt e e e e e e e ettt ettt e e e e e e e e e et be et e e e e e eeaeae e e nnbabb et eeeeaeeeeeeaannnnnreeeeees 174
10.11.2FragmentandautomatidypemapspeCialiZAtioN...........ueeeeeiiiiiiiiiiee e e e e e e e 174

\Y



SWIG-2.0 Documentation

Table of Contents

10 Typemaps
10.12Therun-tiMEtYPE CRECKEE . ... ..o ittt ettt et e oo e e e e ettt et e e e e e e e e e e s nbbebeeeeeaeaaeeeesannssbesseeeaaaaaeesaaannns 175
O N [ 0 o] Y 1T 7= LA PR PPRRURTR 17¢
O 2 U ST Lo T PO PRRPRT 17
O Rl Y o 1T FoT o TaTo [0)V7=] o (o= Vo [T P URTRP PP 178
10.14More aboUtYOaPPIY ANAYOCIEAL ... .. eeeeeeee e e ettt e e e e e e e ettt e e ee e e e e e aanbaebe e et e eeaaaeeeaaaasnnbesaeeeeaaaaaeeesaannnsenneees 181
10.15PasSiNAIatabEtWEEIEYDEIMEBS ... tvteeetteeeeet et iiitttteteeeetaeeaeasaaaeeeeaeeeeeeaaaaesasaaansssbeeaeeaaaaaeeesaaannnbssbeeeeeaaeeeeesaannsnsenneeees 182
O O 1 (S oo 111 (= S PEURTR S 18
10.17Whereto do for MOreinformMatiON?..... ... e it e e e e e et e e e e e e e e e s e e e nnbaebeeeeaaeeaeeeeaannnnn 183
11 CUSIOMIZALION FEALUIES. ... ..cievitiieeeeeeeie e e ettt e e e ettt e e e e ettt e e e e e e e e et eeeeee s st aeeseesaaa e aees e s s ban s eeeeessaban e eessesaanaeeessstbaneeeesssannnss 18
11.1ExceptionhandliNQWith Y0EXCEPLION. .. ..ceeii ittt ettt e e e e e e e e ettt e et e e e e e e e sasnanbe e e e e eaaaaeeesssanneereneeees 184
11.1.2HandliNgeXCePIONSN € COUR .....ceii ittt ittt e e e e e e ettt e e e e e e e e s e e ettt teeeeeaaeaesaeaansbbbeseeeeeaaaeeeseaannenseeeeeeas 185
11.1.2ExceptionhandlingWith IONGJMP(). ... «.xxeeeereteeeeeeiiaaiieeie et e e e e e e e e st e e e e e e e e e s s e aebbeeeeeeaaaeeesasannnsbsbneeeeeaaaaeaans 185
11.1.3HANANNGC H+ EXCEOPIIOMS. .. utttetteeeteeeee et ee ettt et eeeeeeesaaeaebeeaeeeeaaeaaesaaannnbasbeeeeeaaaeeeesaansesbeseeeeeeaeeessanannnrssseees 186
11.1.4Exceptionhandlerdor VAriabIeS . .......c...uuiiieiiie e e e e e e e ae s 187
11.1.5Defining differenteXCeptionNaNAIBIS. ........oiiii ittt e e e e e e e e e e e e e s reeaaaaaaeas 187
11.1.6SpecialVariablesSOr Y0EXCEPLION . ... .. i ittt ettt e e e e e e e ettt e et e e e e e e s e s e na e be bt aeeaeaeeeaeaaannnbanreeeeaaaeeas 188
11.1.7USINg The SWIG @XCOPHIOMIDIAIY ... .uteeeeeiieeeee e e ettt e e e e e e e ettt e e e e e e e e s sa e e ebb e et e eeaaaaeesss s nnsbsbneeeeaaaaeeaaas 189
11.2 ObjectownershipBNAYONEWODJECE. ......co ittt ettt e e e e e e e e ettt e e e aa e e e e e s e sbsbbeeeeeeeaaeeesaaannsbnnneeeaaaeens 190
11. 3FeatureRNAtNE YO EatUIEAITECTIVE ... .. e eeeeeeece ettt ettt e e e e ettt e e e e e e st e e e e s ees bt eeeesastbaseeeeesbaanaeeesenranns 191
I T U= 2 ] 0T L =TSSR 19:
RS P oY L (0 1= 7= o PSR UPT PP 19
R e T [T 1T T (= L = ST PPRRURTR 19«
11.3.4FeatureaNddefaultargUMENES..........ue i ettt e e e e e e e e et e e e e e e e e e e e e e e annb e breaeaaaaaaeaaan 195
11,3 5FCAtUIEEXAIMPIE. ...ttt e e oottt e e e e e e e e s e e bebh et et e e e e e e e e aa R n bbbt et e eeeaeeeeaeaannrnrrentaaaaeeeaaaanns 19t
O] 111 = (1 1= T PO UPPRUPPTRRPRt i
A R 1SN0 ] 011 = Toa 0 [ (=Y o1 1LY/~ PPN 19°
A ToT0] 011 =103 "= 1010 (0] F- Fo1 T =Y R PRPORRRR 19
12.3Constanfaigdregatio@nd%agaregate ChECK. ... .. .. e i it e e e e e e e e e e e e eee s 198
L2 AN O S .ottt eeeeeeeeteeetetaeestaaeeeetaeeestteesttaeeettateeetteetttaeeeetaaeeretaeeetaaeaetaaarataaes 1
RS AV Z= 1= o] [ =T o 1 I A o T8 0.0 T=T 01RO PPPRRPTR 20
0 I (o Yo [0 o3 1o TR 2(
T2 B 4 1SY (0] o] 1T o o O SRPPPPPR 2(
SRR T B o) -T2 1= U0 1SS U] 0] 60 ¢ PO PP PPPPRRPR 20:
13.4 ArgumentreplacemMENUSINGYOVAIAITS. ... eeeee et ieauettetteeetaaaeeesaaaanteteeeeeeeaaaeaasaaasssteeseeeaeaaeeasesansssbeeseeaeaaaeaessaannnseennees 202
ROV A= 1=V o 1S T a0 [NV 1<) 0T oL T U UPTR PR 20«
13.6 VarargswrappinQWIth i ...........oooiii i a e e e e e e e e e e e 205
S A YA =T o] o1 To T Y= W 1) PR UP TR 20
R ST O ol 11 U= TSP PRPRPPTRRIN 2(
RG] B o U 1T (o) o PP 2
LA NVAINING MESSBUES. « -t tveetetteeeaetiaaaittttteeteetaeaaeaaaaastetteeeeeeaaaaeesaa s antesbeeeeeaeaaaaeesaannssteseeeeeeeaaeeaeeannsesbeseeeeaaaaeeesaaasnsbstseeeaaaaeaesesannnnnes 2.
0 I (Yo [0 o3 1o TSRO 2]
14.2\WarningmMESSAQBUDDIESSION. ... uuutetteiieetteeeeeeaaaeeteeeeeteeaaeaeaaaaasaeteeeeeaaaaaeaeaaaaasssbsseeeeeaeaeeessaannssbssseeeeaaaeeessaannnnnes 211
14, 3ENADIINQEXITAWAININGOS .. ce ettt eieittttteeeeeeee e e e e s aatetbeeeeeeeeaaeeasa s s nteteeeeeeeeaaeaeaaaaannsbebeeeeeeaaeeeeesaaanssbasaeeeeeaeeaeseesannnssbenneees 212
14.41SSUINQAWAININGIMIESSAGE - .ttteteeeeeeaaeaaaaaausteteeeeeataaaaaaaaaassneeseeeeeaaaaeaaasaaasssseeseeeeeaaaeessasaanssssesseeaeaeaessssaansnssssseeeeaeeens 21¢
31V 0] o Yo oty 1] oo £ PR UR TSR 21
Y Ofo T A1) 0172 PP P PP PP P PP PPPPPPPTPTT 21
A= Ta a1 0 = ToT =Y 0] TR PPPRURPTR 21
14.8MeSSAQ@ULDULTOIMIAL. .. .. eetieeiiiiie e e ettt e ettt e et e e e e e e e e s s ket bttt ettt e eaeeeseaanebebe et eeeeaeaeaesaaannnbbaneneeaaaaeaeaaaanns 21
14.9WarningNUMBDEMEIEIENCE. ... .ueiiiiiii ettt e oo oottt e e e e e e e s e s e nba bt e et e e e eeaeaesaaasnbbebneeeaaaaens 214



SWIG-2.0 Documentation

Table of Contents

14 Warning Messages

14.9.1DeprecatedeatureL00-199)......ccciiiriieeiiitite e et ettt e e et e e e e e bt e e e et e e e e e e e e e e e b e e e e e b e e e e anees 214
14.9.2PreproceSSAI200-299)... ... eeieiiiteiie e ittt e ettt e e e ke et e e bt e e e e R b e e et oo e e et e e e e b b et e e e e e ber e e e e atbeeeeeaane 214
14.9.3C/CH+PArSEIB00-399) ... uieiitiieeeeeiiiititttee et e e aee e s e s e eette e eeeaaaaaaaaa e a_ b et et ettaaaeeaa e e e ha b b e e et ateeaeeeaaa e nnrrbrteeeeaeans 214
14.9.4Typesandtypemapg400-499)........uuutieiiiueiiee ittt ettt e et e et e et e e e r e e e e e e 216
14.9.5Codegeneratio{500-599)........uttiiiiiiiiee ittt e e et e e e e et e e nnes 216
14.9.6Lanquagenodulespecific(700-899).......ccuuriiiieiitiiie ettt e e 217
14.9.7Userdefined(900-99Q).........uuiiieiiiiiii ettt a bttt e e e e e b et e e st b e e e e s 217
0 1S o TP PPPRRRR 2.
SV T Yo T Yo Yo LU [ PP PPPRPRPRPN 21
T Y [T [U 1 =X T 1o o [ i 110 o PPN 21
T2 = 7 T (o TP PRPPRRR 2
15.3ThESWIG TUNIIMECOE .....uuueieeeiett e e e e ettt e e e ettt e e e e e e et ee e e e e e e aaa e s e e s e e staa e e e e e s sa b aeesessaanaeeessssbaneeesssrstnnseeesenrannnnns 21¢
15.4EXIErNalacCeSI0 tNEIUNTIMIE. .....vuu e eeeeete ettt e et e e e ettt e e e e e et b e e e e e e eaba e e e e eesbaa e eeesessbantaeeeessnbanaeeseersnnaaaees 220
15.5A word of cautioNabOULSTALICIDIAIIES .......vuu ittt e et e e e e e et e e e e e e e e b s e e e e eebaaeeeeeeenbanes 221
SN O] =) (=] (=) 1o YR PTRR 2:
15.7ReducingNeWIAPPEITIE SIZE.......ueeiiieiie ettt e e et e et e e e e e e e e e bbbttt a e e e e e e e e r e eeeaaaeas 221
16 Using SWIG with ccache- ccache-SWig(L NANPAGE. ... .uuuuueeieeteaaaeeiiiitttteeeeeeeeeeaaaaaaaeaeteeeeeaeaaaeaesaaaanntanbeeeeeaaeeeaesaaasnnrssneees 222
0 N TN Y OO 2
TN A\ (@] ST 1 RO 27
R B ST O | 1 [ PR TR 22
16.40PTIONSSUMMARY. ...ouuiiiittiitii et ettt ee et e ettt eeeeeettaateees ettt aaeaes e st taetessataaaeeseestanaeesessstansaeesseransaseesssranseeseens 22:
ST @ ] 1 (O NS TP 2:
MY N S N I N 1 1 PSP 22
L16. 7EXTRA OPTIONS . ... ciiittiii ettt ettt et ettt et e et ettt aeeee e e ettt seeeseesatsaees e e taaaaeeeeessaan s eeeeesbaannseessssbansnesessssannaeesenes 22
16.8ENVIRONMENT VARIABLES ..ottt ettt e e e e e e e e e e e e et e e e e e e e aab s e e e e eesabneeeeseeraannns 224
16.9CACHE SIZE MANAGEIMEN T ... .oiiiiii ettt e et e e e e et et e e e e e e ettt e e e e eas b eeeseesabaaeeseessanaaeesesstanseeeeeeraen 225
16.10CACHE COMPRESSION. ... .ctttiiiiit ittt et ettt e et et e e e ettt e e e e ee et e e aeesee sttt eeaesesttan e e essesaanseeesesbannaeeeesssrannaaesenes 225
T I (O XA AT @ S SR STORPP 22
16.12USING CCACHEWITH DISTCC .. . ciiiitiieee ettt ettt et e e ettt e e e e et et e e e e e ettt e e e e s ee st e e eeeeesabseeessebabeaeeesserannnnns 226
16.13SHARING A CACHE ... ettt ettt et ettt e e e e ettt e e e e e e e e et e e e e s eesaa e s e e s ee st eeeeessabaseeessabaanaaeeessssannseesenns 22¢
T I 1SN O ] R UPORR 27
16.15DIFFERENCES-ROM COMPILERCACHE ...ttt ettt e e e e et e e e e e e e s e e e e e ebaaneeeeeenraans 227
T ST 08 = B 1 I PSRRI 2:
T AN O I = [ ] RO RRIPRIN 2:
17 SWIG and Allegro COMMION LS. .. eeeetiiiiiititieeiteeee e et e e ettt teeee ittt e ae e e e s e s aeaateeeeeeeeaaeaesaaasnseeeteeeeeeaeaeeessaansssbesseeeeaeaeeeseaannnsnbnnneeens 22¢
I = T T o OO PRPTRR 2
A W o 110 RS AT [ PR SSRPP 22"
17.1.2C0MMANAINE OPIOMNS. ... teeeitiiee et s iieittteee et et e e e e e e s e s e e bt et e eeeaaaassaaseebeeeeeeaaaaaeaseaaanssbbseeeaeeaaeeeaaaannnnbsbseeeeeaeans 231
17.1.3Insertingusercodeinto geNeratedileS .........uu et e e e e e e e 232
AT =T o] o1 Lo @ L= Vi< U PTRT PP 23
A ¥ T o] 0 VAT 7= o] 1 T TSP PPPEURPTRR: 237
T o =110 TNV A A= o 01T T ST PRSP PPPRT 23
T AT = 0 01T TSR URUP PP 23
17.2.4AN0N-0OVEIOAAEADETUNS. .....uu ittt ettt e e e e ettt e e e e e et e e e e e esta e e e e e s esaban e eeesessbasaeeseerannaanaees 234
ROV =T4 (oY= (o [=Ta D= (010 TP 234
17.2.6WhataboutconstanBndvariabIEaACCESS?........vuui e iiieiiriee ettt ettt e e et e e e e e s et e e e e e e aaan e eeaens 234
A ® ] o T=Tol AT = o] o1 T PR TR 23"
R YA =T o] o1 aTe| = r= V1 P PEERPTP 23
R TN R\ 2T 11T 0 T2 T PP 23
R I O] 1151 7= 0| T PSP PPRPPRTRN 23



SWIG-2.0 Documentation

Table of Contents

17 SWIG and Allegro Common Lisp
RS RGN 2= 411 o] (=Y 23

AR 10 L aaT=] = L 1o 0 23

R Gy N1 = 1Y T PP P PP 23
17.3.6Classeand StructsandUnNioNS(ON MY .. ...uuiiiiiiieiee et e e e e e et e e e e e e e e e s e e ennneeneees 240

17.3.6.1CLOSWIAPPINGOL. ..ttt e e e e e et e e e e e e e e e e et a bt e e e e e e e e e e e e nnnreeaeees 241
R I O MO 1SN 1] aT<T 01 7= Lo = T 241

R A =Y 0] o o (T OO PPRURPRRT 24
17.3.7.1Generatingvrappercodefor tEMPIALES. ... ..uuuieiiiiiiee e e e e e e 241
17.3.7.2Implicit TemplateiNStANTIAION ..........iii ittt e e e e e e e e e e e e e e e e e e e s nbeebeeeeeeeaeeeeeaaannes 241

17.3.8Typedef TemplateSand SYNONYIMITYDES. ....cccuuiiiiiiiieiiee e e e e ettt ettt e e e e e e s e e aibeteeeteeaaeeesesaannbebbeeeeaaaaaesassaannes 241
17.3.8.1Ch00SINGA PIIMAIYEYIDE .. ttteeeieeiee e et e ettt ettt e e e e e e e e e ettt e e aeeeaaesansbsbae et eeeaaaeaesaaannnsbnbeeeeeaaeeeeaeannnnnes 242

17.3.9Functionoverloading/Paramet@efaulting.............oooiiiiiiiiiii s 242

17.3.100peratomrappingandOpPeratOrOVErIOAING. .. . ..eeeeiee ettt eeee e e e e e e ettt e eeaeaeeeesaaannbeeeeeeeeaaaaeaeaaannnnes 245

R TR R AT = 10 TSRO PP PUPUPUPPUPPTPRN 24

R T 2 Ol o (ol=T 0 0] 1 1 PR 24

17.3.13Pasy value,passiy FEfEIEINECE ... ...uu ettt e e e e e e et e e e e e e e e e e s e nn b et e eeeeaeeas 247

A Y 0 T=T010 =T o S S PP U PP UUTPTPTPR 2

17.4.1CodeGenerationn the CH4 VWEADDEE. . .ueiii e e e e ettt et e e e e e e e e e ettt e e e e e e e e e e e s aa e abeeeeeeaeaaeeesassannnnnbnneeeeeaaaaens 247
A e 1V I o= 00T o PO PRURPRRT 247
A 2 1 N N Y/ 0T 117 TS ERPR R 248
A e O N i LY/ 0 T=T 110 Y o PR T TSP PPPPI 248

17.4.2Codegenerationn LiSP WIAPDDEES. ... uutetaaaateiauuuteeeeeetaaaaaasaaaaateeteeeaeeaaaeaaesaasssbseseeaeeaaeeasasannnssnbseeeeaaaaasessannnnns 248
A T\ LY/ 0 T= 0.1 Y o PSP PPPRURPR 24¢
S O 1 I I/ =10 7= o F OO PEPPPRR 249
e I I Y 01T 1 7= o TP PPPRR 249
I 1] e I o i IR/ 0= 0.7 o PP ERUPPR 250

17.4.2 5L ISP CLAS STY DM . tttttttttttaaaeaaaaaauutttteeeaeaaaaeaaaaaaasasteeeeeaaaaaaaasaaaassstesaeeeeaaaaaesssaansssbeneaeeeaaasassanannns 250
17.4.3Modifying SWIG behaViomUSINQIYDEIMIAS .. . cevuueierinieeeteeeeatesesaeeseta e esaaeesaaaesetasesettessansereteeretsessnaerees 250

RSN Lo 1) A a1 1Y O a NV (<Y1 Lo K1) T 251

17.5.1Creatingsymbolsin theliSp ENVIFONMENL.........coiii it e e e e e e e e e e e e e s e b e eeeeaeaeeas 251
17.5.2Existingidentifier-conVertefUNCLIONS..........c.uuuiiiiiie et e e e e e e e e e e s e st eeeaeeaeeeeeaannnes 251
17.5.2. 1identifier-CONVEIT-NUIL........ccoeieiie ettt e e e e e et e e e e e e et e e e e e s esbb s e e e eesraaeeeesesranns 251
17.5.2.2identifier-CONVEIt-lISPIfY........u ittt e e e e e e e e e e e e e e e e e e e annnane 251
17.5.2.3Defaultidentifier t0 SYMBDOICONVEISIONS. ......oiiiiiiiiiiieiie e e e e ettt e e e e e e e e e e e e e e e e e e e e annereeeeeeeeas 251
17.5.3Defining your OWN ideNtifier-CONMVEITEE ... .uu ittt e e e e e e e et e e e e ae e e e e e aannnbnbaeeeeeas 251
17.5.4InstructingSWIG to usea particularidentifier-CONVEIEL...........ooiiiiiiiiiiiee e 252

MRSV A (=T aTo N oo [ o T 2!
T @ LY VLY T 2!

RS2 N o [0 o Nt V] o] o PR UT TSR RPP 25
S N e Va1 o) =S T (0o [ o 1o o WP PRRRRT 253
18.2.2SIMPIEC EXAIMPIE. ... ..ttt ettt e e e e e oottt e e e e e e e e e s e e bbbt e et et e e e e e e e e e e nnEee bttt e e e eeeeeeeaannnrerteaeaaaaeeas 25
18.2.3C ++ ClASSEXAMIDIE. ...t eeteeee e et ettt e e e e e oo oottt e e e e e e s e e e atetbe ettt eeeeeaeeaa e e nebe e et e eeeaeeeeaeaannnnbeeneeaaaeeeeeaaannnne 257

R XYY A L= T O T 2
e R T Yo 0o oY T 2¢
19.2Differencesto the JAVAMOUUIE. ..........ouuiiii et e ettt e et e e et e e e et e e ea e e st eeeaa s e s eaaa e e s ebaeseeaaeeeeansesenas 263

SR Yo T I oo 1= PRSP 26

S O N =\ PP PP UUTPTPTPR 2
19.4.1The SWIG C AITAYSIDIAIY. .. ..ci ettt e et e e e e e e e s bbb e et e e e e e aeeeesaaannnbstaeeeaaaaaaeaeas 267
19.4.2ManagedarraysusingP/InvokedefaultarraymarsShalling..........oeoeeiiiiiiiiiiiiiiieiee e 268



SWIG-2.0 Documentation

Table of Contents

19 SWIG and C#

19.4.3ManagedarraySUSINODINIING ... eeeteeeeeesiaettteeeeeetaeaeeasaaaaateeteeeeeeaaaeaasaaasnsbesaeeeaeaaeaesasanntsseseeeeeaaeeessaaansnsessneees 269
SR Y O o (ol=T oo 1 PO OPPPPRTTR 27
19.5.1C# exceptionexampleusing" " CheCK tYDEIMAMD . ... uuveiieiee ettt e e e e e e e e e s e eeeeeeeeeeeeannenes 271
19.5.2C# exceptioneXampleUSINGYOEXCEPLION. ... .uuurieiieeee et ettt et e e e e e e s e et eeeeaeeeaessaanaebeeeeeeeaeaeeesaaannnenneees 273
19.5.3C# exceptionexampleusingeXxceptionsPeCifiCatioNS............uveiiieieiiiiiiiiiiiie e 273
19.5.4CustomC# ApplicatioNEXCEPHIOMBXAMPIE .....iiii ittt e e e e e e e e e s e e e e e e e e e e e e snnnenbneeeeeas 274
e ST OF: B =T o1 (o) ¢ PO RPPRRPR 27
S T B =T ol (o] £SToN =T 0] o= USRS PPPRT 27¢
19.6.2DireCtOrSiMPIEMENTALION. ... ..ueeiiiiiieee ettt e e e e e et e e e e e e e e s e s s abb ettt et e eaeeeeesaansebbeeeeeeeeeeeeeaaannnnreeneees 277
e ST BT =Tod (0] o= Y =T=1 A= O RTPUPTRR 28(
19. 7MUIIPIES MOAUIES ...ttt ettt e oo e e e oottt ettt e e e e e e e e e s e b ba b bt e ee e e e e e e e e e e nnee b baeeeeeeaaeeesaaannsbstnneeaaaaeeeaeaanns 28
R T O Y] o =T 0 T=T 0 o= 1101 0] [ TP PPPPURPR 28:
19.8.1Memorymanagemenivhenreturningreference$o membewariables.............cccoeiiiiiiiiiiiiiiii s 281
19.8.2Memorymanagemertor objectspassed the CH+IaYEI........uiii i 282
19.8.3Datemarshallinqusingthe csintypemapandassociate@ttributes............cuvvveeeiiiiiiiiiiieee e 283
19.8.4A dateexampledemonstratingnarshallingof C#properties.........ccuvevieiiiiiieei e 287
19.8.5Turningwrappedclassesnto PArtial CIASSES ... uuuriiiiieie e ettt e e e et e et e e e e e e e s e s bbbt eeeeaaeeeaeaann 288
19.8.6Extendingproxy classesvith additioNaICH COUR.........iiiiuiiiiiiiiie et e e e e e 289
19.8.7UNderlyingtyPefOr ENUIMS. .....coi ittt e ettt e e e e e e e e e e s bbbttt e et e e e e e e e ee e nnnbebaeeeaeaaaeeaaan 289

A ALY [Tz T aTe O T (03 =T o PR 2!
A O o (S LRI F= T TSR 2¢

20.1.1RUNNINGSWIG IN C MOAE. .. .eetetieeeeeeie ittt et e e e e e e e e e e tb ettt et aeeeaesaa e aanbe e eeeeeeaaeeeaesaanssbbeseeeeeaaaeeeseannnnssneseeeeas 291
20.1.2RUNNINGSWIG IN CHt MOOE ..ottt e e e e e ettt e e e e e e e s e s e e ba ettt e e aeaaeeesaaannbbebeeeeeaaeeeesesannsnnbsnneeaaaaaeens 292
A0 e Yo (=] 1<) =T\ ([0 o PR SRR 29
20.2. INAMINGCONVENTIONS. .. .etetieeeee i ettt ettt e e e e e e e e e et te e e e eteeaaaeaaa s e s teeeeeeeeeaeeasaaaannsssbeeeeeaeaaeesssaansssbesseeeaaaaaeesanannns 292
A2 (o 1o [ 1 1= PRSP 26
20.2.3C0oNStANtRANAVANIADIES. .....uuueeeeeetiee ettt e e ettt e e e e e et et e e e e e e st e e e e e s e sttt aeeseesaaasaeessetaanaeeeesesrannaess 292
A O U o 1o ] T PPN 29

IR (el =] 01 [0 1L ST PPEURPRR 29
P4 TS 01 O I 1 S TR PPPEPPPTR 2
PO ] - T =TT 2
20.4.1Staticbinaryor sharedibrary linked at COMPILETIME..........oiiiiiiiiiieii e e e e e 294
20.4.2Building chickeneXteNSIOMIDIAIIES. ... ...iiie e ittt e e e e e e s e ettt e e e e e e e e e s aaennbbsareeeeaaaeeeeeannns 294
20.4.3Linking multiple SWIG moduleswith TINYCLOS ... ...t e e e e e e e e e e e e s e s aneebaeeeees 295
AN Y] 01=T 010 F= o L ST PTRTPPP 2!
A OS] o] 101 (=] £ SRS 2!
A N I K T o= o = ]| 1= od 1T o USROS 29¢
20.7UnsupportedeaturesandkNOWNPIOBIEIMIS ......coiiiiiiiie ittt e e e e ettt e e e e e e e s e e e et eeeeeeaaaeeeeaaannns 296
20.7.1TinyCLOS problemswith ChickenVerSionN<=1.92.........oiiiiiiiiiiiiiie et e e e e e e et eee e e e e e e e e e annneees 296

A XYY (= T o Lo 1 T 2
2 0 a0 10 Tt o TR 2
A OFa] a ] aT=Tal0 [1ATN101Y/0]07= 11101 DT 29¢€

A G B LY 0= 110 F= oL ST TRTRPP 2!
21.3.1CH<->D NAMECOMPAIISON. ... ttttetettteeaaeataiateteeeeeeaaaaeaaasaaaaeteeeeeeaaaaaaaaasaaststeeseaeeaaaeeasaaaasssbssseeeeaaeeessesannssnsnnes 299

A R I oY o L= 10 01077 0 TSI o | V7 o= P TR PP 299
A RC TG Ao ]8I o [1¢=Tox o) a1 o [1(=T01 (0] (o] | ST 299

P RC R Yo [T o [o]01 Mo o [T =Yo3 (o] {Ta o [0 [T (Yo (] (01U ) Fu ST 300

A R R 1Y LYol A T=To] YA 01T A= L ST PPPERURTRRR: 30C
21.3.6C00EIN ECHONMEYPEIMIADS. + .+t ettteeeeetetiiutttteteeettaaaaeeaaaaaetetaeeeaaaaeaasasaaasssebeeeeeeaaaaeeasaaannsssbeeeeeaeaeeesesanansnsasseeeeeaaeens 300

21.3.7SpECIalVarIiabIEMACIOS. ...ttt et e e e e e e e e e ettt ettt e e eeeeeaaaanebe et et e eeaeeeeeaaaannnbbn bt e eeaaaeeeeaeaannnane 301
=Yz | L0 (=TT 3




SWIG-2.0 Documentation

Table of Contents

21 SWIG and D

A oY o = To 10T PP 3

A C] B o =] o 1T 0 U EPRRRRT 3(
A D I B 11 (=To3 (0] =TT 3(

IR T @ L AT Y= LU (= TR 3C

21.8.1ExtendedhamesSPaCBUPPOMNSPACE. ... ttteeeeeeiaauutttteeeteeeaeeeassaaeareeteeeeeeaeeaaasaannesbeeeeeeaaaeaeesaaannsnseneeaeeaaaeaens 304
AR S I N P VALY 0T (Y ST U o] o Yo« RPN 304
AR @] o1y = o] (0 1Y/=T0 (o= Vo |10 o TR PRPRPPRR 305
21.8. ARUNNINGINEIESI-SUILE. ... ettt e e e e e ettt ettt e e e e e e e s s sttt bt et eeeeeaaeaesae e nnsbnbeeeaaaaaaeaeesaannnns 305
21.9D TYPEMAPEXAMPIES. ... tteeeiiiieeee e e ittt et e e e e e e e ettt e teaaeaesaa e e a b bt teeeeeaeaeeeaeaanseebeeeeeeeaeeeeesaaansnbbsbeeeaeaaeeeeaeaannnne 30!
21.10Work in progresSandplannediEalUIES .. ... .uuu i iiiieaee ettt e e e e e e e e e e ettt ettt e e e e e e e s e e s nnbe e bt eeeeaeeeaeeaannanbatreeeeaaaaans 305

X YA (CI= T Lo T T 3
A R O LYY =) T 3

22.2RUNNINGSWIG WILN GO eiiiiie ettt e oo ettt et e e e e e e e e e ae bbb bt e et e eaeeese e s nnbatbeeeeeaeeaeeessannnnnbnnneees 30¢
22.2.1Additional ComMMaNAINEDPIIONS ... ..uueeiieiieeee ettt e e e e e e e e et eee e e e e aeeeaaasaansnbaeeeeaeeaaeeesasaannnsbeneeeeaaaaaans 306
A € 1o X O 1N 11 010 1 [ SRRSO 30°

22.3A tour Of DASICC/CHHWIAPPDING. ...t eetteeeeeeeeeee e e e e e aeeteteeeeeeeeeeeaasaaaaenteeteeeeeeaaeeaasaansssbeseeeeeaaaaeesaaannnbsnbeeeeaaaaaasessannnnes 307

R T C ol = (ol -V [ N - T T USRS PRPRTT 307
ARG T 10 ] A = 1 11T PR 30

RIS | o Y O] 1151 =1 01 TP PSPPSR 30
R I oY = a1V 0 41=) = L T0] o LY SRR 30¢
R B o N O - Y= OO EPURIN 30
22.3.5.1G0 ClaSSINNEILANCE . ......uuiieeiieite ettt e ettt e e e e et e e e e e s eeb e e eeeessbaeseeseesbanaseesssstanaaeeeeerees 309
R T ST C Lo =Y 101 0] o[ U PETUP PP 30!
R B A CTo Y B | (ol (0] O = YT L NPT 30¢
22.3.8Default GO primitive tyPE MAPDINGS. .« eeeeeeeee ittt e e e e e e e e e ettt eeeeeaaeeesaaaanbetbeaeeaeaaeeaesaaannresareeaeaaaaesaeaanns 309
22. 3. QO ULPULBIGUIMNIEIILS. .o o oo oo e et e ettt ettt ettt ettt et o oo oo 4o o4 o4 a2 2 e e e e e et e e et eeeeeaetebeb e bt ab b e o e 1 e o e e e e e e aaeaeaeaeaeeeeennsnnnnnns 31(
a2 N0 TANe [o TaTo = To o [T TeT o F=1 (o o X odo o = Ju PRSP 310

SN AV A [ I= T Lo U 11T 3

AT 1Y/ [Y= U T o To ) 1Y (o o [P UEURPTR 31

AT I 0] - TR PPRI 3
AT T ST 00 o] 1= I = Vo T U PPRRPPTRRN 31
AR I o 1T TNV I 0] = Lo [ R TSSO PPI 31«
23.3.3Native GUIIE MOAUIE LINKBGE. . ... vvreeeeeiieeeeie ittt e e e e e e e ettt e ee e e e e s sa et ee e e eeaaaeeesaaannnbssbneeeeaaaaeaesaaannnn 314
23.3.401d Auto-LoadingGuile MOAUIE LINKAGE. .......ceiieiiiiiiieeie e e ettt e e e e e e ettt e e e e e e e s e s anbeb e aeeeeeaaeeeas 314
ARSI m (0] o] o122 1 ] 2= o = USRS PRPRTT 314

AR 18 o (=TT oo T (< o] (o |11 o TP PR TP 31

A TSN Y] 0= 110 F= o L S PR TRTPPP 3

23.6 Representationf POINTEISASSIMODIS. .......iiii ittt e ettt e e e e e e e ettt et e e e e e e e e s s s tbtbe et e eeeaeeeaeaaannnbenneeeeaaaeens 316
A ST K €1 ST 110 oL 31

AN A1 O Y ST 1110 o PO U PP SO PPPPPTPPP 31

A RS 1€V o= o< 9o (Yo 1o ] NP PEPRPTRR: 31¢

AT A = Cod=] 01 1[o] ] F-Va T | o TP RRT PP 31
AR T ad (eTol<Yo [z [oYeI0 [ n 1<) a1 £= 1 T0) A TH T 317

A ] ad (0 Yol Yo [T Y1 TR A=) £ T 317

23. 100G OOP SPIOXY ClASSES - tttttttttetaeaetataiaittttetetataeaaaaaaaaaatteteeeeeaaaaaasaaaasesbeseeeeeaaaeeesaaaasnsesbeeeeeaaaeeessaannsnsbssneeeaaaaaeeaaaannns 31
AT O P2 T 0T T ] TS 1= RSO PPI 31
2 T 1 0 2 1< T PSR TR 32



SWIG-2.0 Documentation

Table of Contents

XY A [Tz T aTo I 2 A= TP 3
R R @ LYY YT TR 3.
A md (= [T AT F= LT3R 32

24. 2. ARUNNINGSWIG ..o eeeiiettiie e e ettt e ettt e e e ettt e e e s et b e e e e s sataeee e e st teeeaeeastee e e e e ea s aeeeeeeasbaeeeeeantbeeeeeeasbaeaeeesnsseeeeesnnsneeaenanes 32:
24.2.2Additional ComMmMaNAINEDPIIONS ... ..uueeiiiiieeee ettt e e e e e e e e ettt reeaeeeasa s e e s sbbaeeeeaeeaaeeesasaanbnsbeneeeeaaaaeans 325
24.2.3Gettingthe right NEAAEHKIIES ... .ciiiiieee ettt e e e e e e s e e ettt te e e e e e e e e e e e annneneeees 325
24.2.4CompilingadyNamiCMOAUIE. .........ueiiiiiie ettt e e e e e ettt e e e e e e e e e e saaae et et eeeeaeaaeeesaaannbssbneeeeaaaaeaesaannnnn 325
24.2.5USINGYOUIMOAUIE. .....eeeieiee ettt e e e e e ettt et e e ee e e e s e s et bebb e e eeeeaaeeaesaannesbeeeeeeeeaaeeeesaansnnbssneeeaaaaeeaseaannnnne 32¢
24.2.6DYyNamMICHINKING PrODIEMIS . ...eeiiiiiieei ittt e ettt e e e e e e e e ettt et e e eeeeae s e nseebe e e e e eeeaaeeeseaannnssneeeeeeas 326
24.2.7CompilationproblemsandcompilingWiIth Cr....ciivviiii i e e e st e e e e enraaee e 327
2R ] 2T 1o [T aTe o YAYAT e (o T TP PEPPPRRR 328
24.2.8.1RUNNINGSWIG from VISUAISTUIO. ......coieiiiiiiiiiie ettt e e e e e e e s et eeeaeaeeeas 328
24.2.8. 2USINGINIMAKE .....oeiieiiitiete e ettt e e ettt e e e sttt e e e s atte et e e e ssaet e e e e s sbaeeeeaassee e e e e e sb e et e e s anba e et e e ennaeeeenennnnaeeeannneean 328
24.3 A tour Of DASICC/CHHWIAPPDING. ..o eetteeeeeeeeeeeeee e s aeeteteeeeeeeeeaeaesaaaaaabeeaeeeeeaaaeeaassansssbeseeaeeaaaeeesaaannntenbeeeeeaaaaesessannnnes 329

24.3.1Modules packagesindgeneratedaVaClasSSES .. .. .uuuu it e e e a e e e e e e 329
R I U o 110 1= 33

R €1 (o] o =Y AV Z= 1A E=1 o] [T 33
G T (@0 ] 1] = 11 YN 33
RIS A 18 0 A=) =1 1) 0T 33

24.3.5. JANONYIMIOUSEIUIIS. ..ottt eeeeeeeeetetetteeeeeeeeateaebababasa o s oo o4 e e e e e e e e e aaaeeetateteeeaeasessssbebe bbb aa e e e e e e e e aeaaaaaaaens 333
P RS Y] 01T U= =1 101001 TSRO PRRPT 333
24.3.5.3PIOPEIJAVAEIIUITIS. ....eeieieeiiitiiettttttttata e o e o e e e e e e aeaaeaaaaatae et eeeeeseastebebb bbb e e o e o e oo e e e eeeaeaeaeeeeeeeeesenssnnbnnes 334
24.3.5. 4TYPEUNSAIEENUIMIS. ...ttt e e e e e e oottt et et e e e e e e s e s ae bt e et e eeeaaaeeeassannsbsbeneeeeeaaeeeeaaannnn 335

P R BT o11001 o) (=TT 410 00T T PSSO 335
I o] Lo 1T 1 (=Y =TT 3¢

B A 11103 (U N 33
IR ] O o] F= 1Yo 1 Y 33
R L O 101 1<) 17=1 1101 < T 33

24.3.10Pointersreferencesarraysandpassy VAIUE. ........cooiii ittt e e e e e e eeeeae e e e e e annnnenes 339
S T O [ o To 0 (Y PR T PSSP 34C
24.3.11C++ 0VErlOAEAUNCLIONS. .....ovvueieeiiiiti e ee e ettt e e e ettt e e e e et e e e e e eet e e e e e s ea b e eeeeessbaaseeseestanaaeessestansaeeeeesnes 340
P I O o [ 7= LU ]| =V o 1800 T= 01 PP ESURT R 341
P T R Ol = V1 111 01 (o] 1 T PO PPPPPPPRUPPROPIN 341
TN O (Y 1410 = () YRR PPRRPRPRRN 34
R T S O ) 1 =111 01101 =1 £ PSP 343
24.4Furtherdetailson the 0eNerate@aVaCIBSSES. ... .cuuiea ettt et e e e e e e e et e et e e e e e e s e e s nnbab e eeeaeaeaeaeas 343
24.4.1TheinterMEIArYINT CIASS . ... ittt e e ettt e et e e e e e e s e e aa ettt et e e eeeeeesaanseebeseeeeeaaeeeeseaannsnbeseeees 344
24.4.1.1TheintermediaryJNI CIaSSPIAGMAS. ... uuuuueereeieeeaeeiaaiitieeieteeeeee e e s e s aabetbeeeeeeaaaeaeaaaaannnasereeeeaaaeaesesannnnnes 345
24.4.2The JaVAMOUUIECIASS. ......cvutiieeee et e e e ettt e e e ettt e e e ettt e e e e e e aa bt e e e s eesaa e e e e s sestanaaeeesssaban e eeseesabaeeeesesrannnnns 346
24.4.2.1The JavamOdUuleCIaSSPIAGMEAS. .. ... et i uutteeieeteeeee e e e e e aiteeteeeeeeaaaeeaeaaassebseeeeeeaaaaassaaannbnssneeeeeaaeeaesaannnes 346
P N o \VZ: 10110 ) AV o F= 1SS o F PP SRT R SR 34¢

24.4.3. AMEMONY MANGUEIMIEIAL . ...ttt et e e e e e e et ettt e e et aetetebe b e e o e oo o oo oo e e e e e e eaaeeeeaeeeeeeeebebsbsbbbbbbsnnn e e e e e s 347
R I 0] AT=Y A1 =Y A1 = TR 34

24.4.5. 1 TYPESAIEENUMCIASSES. ... evetteeieeeee e et e ettt et e e e e e e e s e ettt et e e ae e e e e s s sttt be e e e e e aeeeeesaaanssnbesneeeeaaaeaesanannns 355

24.4.5.2Pr0PEIJAVAENUMICIASSES. ... etteiiieiaeeeie ittt e e e ee e e e e e ettt et et eeaaeee s s s s s nbaeteeeeeeaaeeaesaaannsbssneeeaaaaaaesesanns 356

24.4.5.3TYPEUNSAfEENUMCIASSES. ...ci e e ettt ettt e e e e e e e ettt et e e e e e e e e e s e nbebbe et eeeeaaeeeeaeannnenreees 357
24.5CrosslanguageolymMorphiSMUSINGAINECIONS. ... .uuuueeiieeeee ettt e e ee e e e e e see ettt e e e eaeeaeesaaannnbeeeeeeeeaaeeesasannnnnneeeeeeeas 357

P N = g F= o] T T o [T (Yo () PR ESR TR SR 357
I B 1= o1 (] Mol 1Y TR 35



SWIG-2.0 Documentation

Table of Contents

24 SWIG and Java
BRI OV/=1da1=Y: (e -1 a 0 (o0 )0 (<) o] (o - | SRR 358
R ST 100 o] [=To [T =T o (0] £t e= 11 1] ][ ST PEPRRRTR 359
24.5.5DIreCtONTNIEAGINUSSUES. ... eetteieeeie ettt et e e e e e e e e ettt et et e e e e e e s aaaneebbe et e eeeaeeeeaaeaannnbsbeeeeeaeaeeeeesanansnbbebeeeeaaaeans 359
P Y ool SIsT 110 0] (01T oA (Y0 00 1=T00] 0 1<) 1 PRSP PRRRP 360
A 01111111010 01011 (0] 0174V 1[0) 8 (Y= 110 | (=< T UPRORRRP 361

24.7. 1C/CH+NEIPEIMUNCHIONS. ... ettt e e e e e e e e ettt et e e eae e e e e aaansbebee et e eeaeeeeesaannnbesaeeeeeaaeaesasannnnnnes 361
24.7.2C1asseXteNSIONNVITN YOEXIENA. ... ..iiieiiiii ettt e e e et e e e e e e e ee bt e e e e e e sab e e e e s eessaa e aeesessbanaaeeeees 362
24.7.3Exceptionhandlingwith %exceptiorNd%jaVaeXCePLION. .......uuuuiiiie ettt e e e e e e e e e eeeeeeeeeeeaeanenes 362
24.7.4AMethodaccesavith %javamethodmMOIfIEES. ... .....iii it e e e as 364

P e I o 1SX= a0 L (=Ted 0] 0 0 [ 1= P PRT PP 36:
24.8.1Inputandoutputparametersisingprimitive pointersandreferences...........occuvvviiieiiieiee i 364
P IS 110 o] [=T 0 To 0 (=T TR PPRRPRTRRN 36¢
24.8.3WrappingC arraySWith JAVABITAYS. ... ...uuteieeeeeeiaaaiitieteeeeaaaee e s e s aeteeteeeeeeaaaeaaasaaaesbeeaeeaeaaaaeesaaansrssaeeeaaaaaaasaann 366
24.8.4AUNDOUNAEAT ATTAYS. .. eteeetieeeeeieeiiteeteeeteeee e e e e e s s aae et eeeeeeaaaaaaaaaas s teeeeeeeeeaeeesaaaannsssbeeeeeaeaaeesesaassnbesseaeaaaaeeesanannns 367
24.8.5BiINAIY AAtAVS STINGS ... e eee it ittt ittt e e e e e e e sttt et e e ee e e s e s aaaeatbeaeeeeeeaeeeeaeaansesbeeeeeaeaaaeaesssannnsesbeeeeaaaaaesessannnnns 368
24.8.60verridingnewanddeleteto allocatefrom JAVANEARN..........ccuuuiiiiiiiiee e 369

P O Y 01T AT 10 = 0] o] 1= PSP PRPRTT 38:
24.10.1SimplerJavaenumsfor enumMSNVIthOUEINIEIANZEIS. ... ....ooieiiiiiieeee e e e e e 383
24.10.2HandlingC++ exceptionspecificationsasS JAVAEXCEPLIONS. ... .uvuurrrrieeeeeeieiiiiiiiieieeeee e e e e e e e eeibeeeeeeeeaaeeeaeaanns 384
24.10.3NaN Exception- exceptiorhandlingfor @ partiCulantype...........coooiiiiiiiiiiiiieeee e 385
24.10.4ConvertingJavaStringarraystO CRA™ ™ ... ..ot e e e e e e e e s eaaaaeeeas 387
24.10.5Expandinga Javaobjectto MUltiple argUMENES. ... ....uuuiiiiiiiee et e et ee e e e e e e e e s e ennbbereeeeeeaeeas 389
24.10.6Usingtypemapg0 retUINNMAIGQUMIENES .. ... eeieeeeeee e iaititieeeeeeeaeeeeesaaasanteseeeeeeeaaeesaaaasnteebeeeaeaeaeessesaannsbseneeeeaaaeens 390
24.10.7Adding Javadowncastdo polymorphiCretUrNtyPES .. ..o e e e e e e e e 391
24.10.8Adding anequalsmethodto the JAVACIASSES ......coii ittt e e e e e e 394
24.10.9Void pointersanda commOnJaVaDASECIASS. ......ceve ittt e e e e ettt e e e e e e e e e e e e 394
24.10.10StrUCPOINTEITO POINMEEL. ... . tteeieeeeee e e e ettt et e e e e e e e ettt et et e e e e e e e aa s sstbe b e e eeaeaaeeesaaannnbebbeeeeeaaeeesesaannsnnbssneees 395
24.10.11Memorymanagemenivhenreturningreference$o membewvariables...........ccccoveeiiiiiiiiiiiiiie s 397
24.10.12Memorymanagementor objectspassedo the CH+1aYEI........ouei i 398
24.10.13Datemarshallinqusingthejavaintypemapandassociate@ttribUtes...........eevveieeriiiiiiiiiiiiiiieee e 400

24.111LIVING WIth JAVADIIECIOIS. ... .tteeteiieeeee e ittt et e e e e e e e e ettt ettt e e e aaeeesa s e nbata e e e e e eeeaeeeeaa e nnebebeeeeeaaaeeeeesannnnbbeseeaaaaaaens 402
A @ Lo o [tV o [T 0T TR 40

O N - V7= 1B TeTa oo ] 1410 01=) 01 2SO PRSPRTRN 404
24.12 .2FunctionalinterfacewithOUt ProXY CIASSES. .. ..ccii ittt et e e e e e e e e e e e s e e eeaeeeeas 404
24.12.3UsingyOour OWN INTFUNCHIONS ...ttt ettt e e e e e e s e s ettt e e e e e e e e e e e e e nnnbneneeeeeas 405
24.12.4PerformanC@ONCEINSANGANINTS. ......uuuuiiiiiiiiiie ettt e e et e e e e e et eeesee st e e e e e s eesba e eeeeessbanseeeseesasnaeeesesranns 406
P 2R B 1Y o 10 o o o SRR P PRSPPI 40
P RN oYz | s V1] o) = T PR TP 40



SWIG-2.0 Documentation

Table of Contents

25 SWIG and Common Lisp
25.2.1Additional ComMMaNAINEDPIIONS ... ..uueriiiiieeee ittt et e e e e e e e e e et e e e e aeeeesasaansnbaeeeeaeeaaeeesasannsnsbenneeeaaaaeens 407
AT A €= a1 - U e OF 1 o 1T [T 0T PR RSP 408
25.2.3GeneratingCEFI DINdINGSIOr CH4 COUR. . ciiiii ittt a e e e e s e et e e e e e e e e e e ea e e e eeeeeeaaeeas 411
25.2.4Insertingusercodeinto generatediles........cc..uvuiiiiiiiiie e a e e e e e e e anaae 414
AT O I 1] = R PRPRRPRRPRRN 4
PASTRS I WAXo [o [1iToTa F- Y K @doT a0 F-VaTe | 1T aTs ©] o) iTo] TSP PRPRR 414

25.3.2DetailSON CLISP DINAINGS. . ..tteetitteeeeieietiteee et e e e e e e e ettt e et e e e e e e s e e aaabe e teeeeaaaeeeaasaansssbeeeeeeeaaaeeeseaannsnneeeeeens 415
ST N T 4

X AT A [Tz T Lo [ U - T 4
A T N d (= [T TR =TT TR 4]

26. 2 RUNNMINGSWVIG ..ottt ettt e e e e e e e e e e te e bttt e e eeeeeeeeaaaaan e bette et e e e e e e e e e e e nnnbbaeseeeeeaeeeesesannnnnbbsneeeeaaaeeeeaaannn 41
26.2.1Additional coMMANAINE OPTIONS. ... .uuuetiiiiieieeeeie ettt et e e e e e e e e e ettt e e e e aeeeaaesaansbbaeeeeaeeaaeeesasannnssbenneeeaaaaeans 418
26.2.2CompilingandLinking @andINtEIPIEIEL. ... ..uiiiieiiieeee e ettt e e e e e e e e ettt eeeaeeeeesaaaanrbeaeeeeeeaaeeeaeaannnnne 419
26.2.3CompilingadyNamiCMOAUIE. .........ueeiiiiieee ittt e e e e e et eeeee e e e e e sa s aeebeeeeeeaeaaeaesaaannnbssbeneeeeaaaeeesaannnnns 420
26.2.4USINGYOULMOAUIE. ......eeiiieeeeie ittt ettt e e e e e e e ettt et e e ee e e e e s s st ettt e e eeeeaaeeaeaaanesbeeeeeeeaaaeeesaaansssbsbseeeeaaaeeeseaannnnne 421

26.3A tour Of DASICC/CH+WIAPDING: t.veeetivtreeeeeetrieeeeeatteeeeesstteeeeasastaeaeesastaeaaeaassteeaeeaastaeeeesasseeaesaassseeessasssaeeesssstnneessnssees 421
T\, o Yo U] [T 42

A ST I U1 o3 10 ] 1R PUPORR PRI 42
AR ] €] o] o= | AV Z= T =1 o] (=TSP ORR 42
AR I L OL0] 41 F= 1 151 L0 [=) 01010 0 F OO RPPPSR 423
A R I SY o 101 (=] £ TP UT TS PPPRRR 47
PRI SIS 11 (01 11 | (=Y TSP 42
A R I A 0% e ol I T oY =L YOO 42
AR R <] O 11101 117-1 o = DU PR ORR 42

26.3.9PointersreferencesyalueS ANUAITAYS. ... ..cc..uuueiiiiieeee e ettt et e e e e e e e s e e e abebbeeeeeeaaeeaeaaaasnsbeseeaeaaaaaeeseaannnenes 427
A R IO O o o)V <Yt (oY= Vo [0 0 a 1o 1 0] 0 T 427

A TS T N (O 0] =T = (0] £ PSPPI 42
26.3.12C1asSSEXIENSIONNITN YOEXEEINM. .. .euniiite ettt et e e et e et e e e e e e et e e e et s e e e et e s s aaesseba e e saanseseaneeenrass 430

P TN O (Y 1410 = (S YRR PPRRPRPRRN 43
P SR T S O T 1 =11 01101 (=1 £ PSPPSR 432
P T O o= 01 1 ST PPRPRRRRT 43:
AN N YA 01T 1112 o1 S TP TRRPPP 4

A B ST Lo LAY 1=y 0= oL TR TR SOPPI 43!
A RN Y 01T 10 Fo Y0 L0 F= L= Y TR PRPRPPRR 436
26.4.4Typemapsandpointer-pOiNtEIRUNCHONS ........iiii ittt ettt e e e e e e s e et e e e e e e e e e e aaannnbeaneeeeeaeens 437

A A AT 10T ATo Y 01T = O PEERPRRR 43
26.5. 1 TYPEMAPS/OU CANWIILE. ... ..etteeteeiteetee e e e e ettt ettt et e e ae e e s e s aaetttte e eeeeeaaeeeeaaasssbeeeeeeeeaeeeesesaannsssbeseeeeeaaeeasaeannnnennnnes 438
ARSI A AV A [C R MU T O N = PRI 43¢

A T AN S (o] aTv4=\iToT o) MY/ 10T o =T aTe 1o I USRI 439
26.6.1Writing YOUF OWN CUSTONMIWIADDEIS ... teeetteteeeeeesaauuetteteeeeaeaeaasaaasnsesteeeeaeaaaasassaanssstesseeaeaaaaeesaaasnssssneeaaaaaaesaan 439
A I Xo [o [TaTo =T o u T a = 1| U - W oo Yo [ PSPPI 439

26.7DetailSON the LUBDINAING.......cie ittt e e e e e e e ettt et e e e e e e e e s s nntbe bttt e e eeeeeeaesaannssbaseeeeaaaaeeeeaaannnnnne 44(
26.7.1Binding globaldatainto the MOAUIE..............ueiiiiiiiiee e e e e e e e e e e e e e e e e e ennneeeeeees 440
26.7.2Userdat@BNAMETataIES ... ...ttt e e e et e e et et e e e aa e aerrar s 441

26.7.3MEMOIY MANAUEIMIENL. ... ieeeieeetittetetat e e e e e e e e e e e e e et et et eeeeeaeaebebebbes s e s s oo oo oo e e e e e e aeaeeeeeeeeeseasbnsenbsbnbnnnn i ns 442

X YA [Tz Lo 1Y, oo U] U 4
A R @ LYY= T 4.
A A 1Y, o (Y= 0] T 44

AT 21 ©1o ] o3 o[ o SRRSO PPPRRRPTR 4



SWIG-2.0 Documentation

Table of Contents

27 SWIG and Modula-3
A N 111 (=) 0 7= (o) (0 N O 11 =1 1Y TSP 444
VYA 111 1=) 0 7= 0 (0N Ol 1] 0] = L [OOSR 445
AR ] o (= 110 0T 10TV OO PPPO 44

AT T T O o111 o 11 Y RSP PRPRRT 44
27.3.2Additional ComMMaNAINEDPIIONS ... .uueeiiiiieeee ettt e e e e e e e e e ettt e e e e aeeeaae s e e s abbaeaeeaeeaaeeesasaannnsbeneeeeaaaaeans 445
AT V(o o [N G 1Y 01T 10T o PP TR 44
27. 4. 1INPUESANAOUEPULS. ... ettt e e e e ettt et e e e e e e e s e e et ettt et e e aeeeaaesaane bbbt e e e e eeaeaeeeaaaaannbbsbeeeeeaaeeeeeesannnnbenneees 44¢
27.4.25Ubrange g NUMEIAtIONSSELS. .. oiiii e ettt ettt e e e e ettt et e e e e e e e s ettt e e e e eeeaeaeeaa e snebebaeeeeaeaeeesesannnenbenneeeas 447
AT T | o] = od £ RPN PRPP 4/
A R 1] 0o S ST PP 4/
AT R (el =] 01 [0 1L U PUPEURTRR 44
AT S = V1] o) = PP PPPPRPPRRP 44
A Y V[T C=T 1T a 1SS (o aT=Yo =T 1= = Lo ) P ETPRR T 449
27 5. A BALUIES. ....oee it ee et e et teeeeeteeeetteettaaeeeetaeeetateetttaeeettaeerttaeaaaaaaaets 44

AT A = Te |10 F= TP 44
A Y =] 0= 1T 4.

28 SWIG and MZSCREMEIRACKEL ... ...ttt e et e e e e ettt e et e e ee e e e e e ee s et e e e aaa e s e e ee s et e e e e ta s e s saaee s et e s esan e sesnneesenass 45|

28.1 CreatiNONAtIVESITUCTUIES. ... .. ueiiieete e et e ettt e et e e e e e e e e e e ettt et e eeeeeeeeaaa e aebeteeeeeaaeeeese s e nnbsbbeeeeeeeaaeaesaaannsbnbeeeaaaeaeaaaens 45(

28.2 SIMNPIEEXAMIDIE. ..ttt ettt e et ettt e e e e e oo e oottt et e e e e e e e e e aaaatb e te et et e e e e e e e e e e nEh R Ee et e e eeeeee e e e e e nnnnebee et eeaeeeeeeaaannnreneeees 45
AT o (=T aT= 1[0 (ool U aT< 1= 11T o WA 45:

A I AV A [Tz T aTo @ 7= | T 4
A T (S LRI F= T TSR 4r

29. 1. TRUNNMINGSWVIG ...t teeetettee e et e ettt e et e e e e e e oottt ettt e e e e e e e e s e a st et be e eeeeeaaeeeeaa e s s ebetbeeeeeeaeeeeesaannnnbbsseeeaaaaeeesseannnnnes 45;
PAS I B2 @fo T 0] o1 TaTe 1o 1Y oo Yo [ TSP PEPRPRRR: 45¢
29.1.3TheCAMIPAMOAUIE. ......cei ittt e e e e e ettt ettt e e e e e e e e ettt e eeteeeeeae e e e e s ant b e eeeeeeeaeeaesesannntsbesseeeeaaaeeesaaannnnnne 45¢
29.1.4USINGYOUIMOAUIE. .....eeiiiteeeeie ettt ettt e e e e e e e ettt ettt e e eeeeasa s et tebbeeeeeeaeeeaesaanesbeseeeeeaaaeeesaaasnsbsbeeeeeaaaeeaseaannnnne 45/

29.2.1Thegenerate@NOAUIE. ..........uu ittt e e e e e ettt et e e e e e e s e s e atbtbe e eeeeeaaeeeeaaasnsbeeseeeeaaeeeesesannnnnnenneees 455

A A =1 410 |1 11 SRR ORPPRTRN 4F
29.2.2. 1ENUMEYPINGIN OCAML. ... ettt e ettt e e e e e e e ettt et e e e e e e s e s s nabebeeeeeaaeeeeeeaaanssnbaeneeeeaaaeeesanannn 456

A AR N -\ T PP P TP 4F
29.2.3.1Simpletypesof DOUNAEMRITAYS.........oiiiiiiieieeie ettt e e e e et e e e e e e e s e s s b etaeeeeeeeeeeeeeaaannnes 456
29.2.3.2ComplexandunbDOUNAE@ITAYS  ........iiiuieriiieeiieeee e e e e e ettt et aeeeeaaaaaeebbeeeeeeeeaaeeesaa s nnessaeeeeeeaeaeaesannnnes 457
A IR TG U ST =T Ko ] [T o A SRR 457
29.2.3.4Exampletypemapfor afunctiontakingfloat* andint..............ooocuiiiiiiiiiiiii e 457

A A O o O F= 11T =Y TSR 45
29.2.4.1STL vectorandStrNG EXAMIPIE. ... eeeieiee e ettt e ettt e e e e e e e s e et e e et e e e aeeeeeesannnnbnneeeeeaaaeens 458
A O O 1= 1SS = 1111 ][ TSP TR 459
29.2.4.3C0MPIlINGTNE EXAMIPIE ... et ettt e ettt e e e e e e e e e st be e e e e e e e e e e e e e e e nnbbebereaaaaeeeeeeaaanne 459

A I STz 1101 0] (YT T o TR 460
A RS B (=T o1 (] O P 1Ty YT 46(

A ARSI 1 B (=Yos (o) L1 1 i( Yo 18 o110 N 460

29.2.5.20verridingMethodSsin OCAIMI........ooiiiiiiiii et e et e e e e e e s e et reeaeaaeeeeeaannnnereees 460
29.2.5.3DIreCtOrUSAgEEXAIMPIE. ... et e ettt e e e e e ettt e e e e e e e e e e e n bt r e et e e e e e e e e e nnn e e raeaaaaeaaean 460
29.2.5.4CreatingdireCtOIODJECES. ... ettt et e e ettt e e e e e ettt et e e e e e e e e e e e bt e e e e e e e e e e e e e nnnbnarreaeaaaaeeaean 461
29.2.5.5Typemapdor directorsdirectorin,directorout direCtorargout ..........eevveieeerir i e 462
A IR o [ (=To (o] 1T 1A 1= AT o PR PR TPPRPRI 462
A IR (o [ (=To (o] (011 18Y] 0 1=T0 0T o PSRRI 462
A VRS S o [[(=Toio] vV e [0 101 AV 1<) 1A= 8 N PP PRRPRRT 462
A I 6] (el =] 01 [0 L RO PPEURPRR 46



SWIG-2.0 Documentation

Table of Contents

I A AV [Tz T aTe @ o1 v= Y/ T 4
O o (S [T TR =TT TR 4¢

T2 U T T T To 1A RO PPPRRRPRR 46
T I (@foT 010 0 F=TaTo B [TaT< o] ) iTo] o RSP TPPPRRRPT 464
30.2.2CompiliNgadyNamiCMOAUIE. .........ueeiiiie ettt e e e e e ettt e e e ee e e e e s sa e ae bbbt e eeeeeaaeeesaaannnbssbneeeeaaaaeaesaaannne 464
30.2.3USINGYOULMOAUIE. ... eeeeeeeeee ettt et e e e e e e e ettt ettt e e e e e e e s s n et te et et e e eaeeeae s e nesbeseeeeeaaaeeesaaansnsbsaneeeaaaaeeeseaannnnne 464

30.3A tour Of DASICC/CH+WIAPDPING: ..teeetivtreeeeeetrereeeeatteeeeesstteeeeassstaeaeesastaeeaeasasbeeaeaaastaseeesasteseesaassseeesaassseeeessssseeeesssssens 465
ORI 1Y, o Yo V][RR 46

1T O R 2 U (o3 1o ] T PPPOSR PRI 46
30.3.3GI0DAIVATIADIES. ......v ettt ettt e et e e et e e e e e et e e e e e et e e e raa e arearr s 46
30.3.4C0ONSIANTENTENUITIS .. .uuueeiietti et eeeeett e e e e e eett e eeees e sttt eeeeeesaaaeeeeestaaaeesessstanseesesssaaaaeesssssanaeesserstnnsaeesenranns 467
ORI SY o 101 (=] £ T PPPRRR 4¢€
30.3. 6 S IUCTUIE AN CH 1 ClaSSES ..ttt e iiieitiie i e ettt e e ettt e e e e ettt e e e e e e ee b e e e e e s e s ta s e e e e e s baa s eeeessbaneeesesssbaneaeeseesaannnns 468
O R I O 111 41 117=1 o TP PPT SRR 46¢
O R ST O 01 V7= a [oF=To [=Yo i U] o3 (T0) o SO 469

ORI [0 o] 01T = 10 ] TP SRUPURPPP 471
30.3.10CI1aSSEXIENSIONNITN YOEXEEIM. . ..een it e ettt et e e et e et e e e e e et e e e et e e e e et e e s aaessaba e e eaasessaneeeerass 471

BT I O (T 1410 = (S T PPRUPPPRR 47:
ORI 2 O e ST 1 AT 111 =0 1T 1 () £ 473

30.3.13Directors(calling OCtaVeffOM C+ COAR) .. uuuurrriiiieaeeeiiiiittiie it e e e e e e e e e ettt e e e e e e e s e e s bbb e seeeeeaaeaeeasannnnnes 473

110 T 1 1 0T (=Y= 1o £ TP 47
30.3. 1 5MEMOIY MANAGEIMIEIL ...ttt e e e e e et e e et et et ettt e eeeetetebebb et o e o4 4o 424422 eeeeaeeeeeaeeeeeaeeeessbebsbe b s e e e e e e e e e e aeaeens 474
TS T8 K N I U o] o To | SO P PP PTPUPPRPPPPPIN 47
TS 1Y DAY 61T = L PP UR TR 47"

N YAV (=T aTe =T o 5T 4
N @ LYY= T 4
N A o (= [T TR =TT TR 47

31.2.1Gettingthe rght NEAAEHKIIES ... .ceeiiieeeei ittt e e e e e e s e e ettt e e e e e e e e e e e e annneereees 477
31.2.2CompilingadyNamiCMOAUIE. .........ueiiiiiieee ettt e e e e ettt e e e e e e e e e e saaae b bee e et eeeaaeeesaaannnbssbneeeeaaaaeaesaannnnns 477
31.2.3Building adynamicmodulewith MaKeMAaKEE.............ccuuiiiiiiiieeee et e e e e e e e e e eeneee s 478
31.2.4Building @ StatiCVerSIONOT PEIL......... it e e e e e e e s e r e e e e e e e e e aaan 478
31.2.5USINAINEIMOTUIE. ...ttt e e e e e e oottt ettt e e e e e e e e e e b e ab e bt et eeeaeeeeaeaannbnbaneeeaaaaaeeeaaaannn 47
31.2.6CompilationproblemsandcompilingWIth Cr....ciivviiiei i e e s e e e e enbaaeee e 480
31.2.7Compilingfor 64-Dit PIAIOIMIS. ......ei ittt e e e e e e s e st e e e e e e e e e e e e e e eeeeas 481
31.3Building PerlEXtensSioNSINAENVINAOWS. ......ceeiiiiiiiiiiieeee e e e e e e e e ettt e e eeeeeeassaaaannbeeaeeeeeaaeeesesaannnssbeseeeeaaaaaeeaesannnrnes 482
31.3.1RUNNINGSWIG from DEVEIOPEISTUTIO. ... .uvveeriieeeeeieiiititie ettt e e e e e ettt e e e e e e e e e s et eeeeeaeeesasannneenbneeeeeas 482

RS T2 8 LS T Lo T {aT=T o] 1 0] o] =T TP PRPPPRR 482
N N W 1Y (o N R [V M 1 (=Y =Y o < 48:

o U o 1o T PPN 48
N I B €] o] o= | AV T =1 o] (=TSR 48:
N e 1 0] 4151 v= 11 K PSPPSRI 48
N I T o 101 (=] = PP 4€
N 1S 11 (o1 10 | (=Y PSPPSRI 48
I 1 O ol I T oY = YT 48
31.4.7C++classeRNAYPE-CRECKING. ... ..o iriiie ettt ettt e e e e e e e et e e e e e st e e e e e asbereeesantaeeeeeannres 487
N R ST O 01 V7= 1 [oF=Te [=Yo U] o3 (10 o OO 487
e (O] o 1] = 1o TSRO PUPUPPURPRPRN 48
31.4.10MOdUIESANAPACKAGES. ..o i eeeeteieeeee e e e e e e ettt e e e e e e e e e e ettt bttt e e aaeeeaeaannebe e e et e e eaaeeeeaaaannnbbbaeeeeaaaeeeeaeaannnanes 488
31.51INPUt ANAOULPULDATAIMEIEES ...t ettt ettt et e e e e e e e ettt ettt e e e e e e e e s e bbe e e et e eteeeeaesaassnbbeaeeeeaeeeeeseeannnsssbseeeaeaaaeeeesannnnns 489
G C] Ced=T 01T /= o [T TP PPPRRURR 49
31.7RemappinalatatyPeSVItN TYPEMADS. .....cvvuieieeiietiie i ee ettt e e ettt e e e e e e et ee e e e ee e et e e eeeees b e eeeeesstataeeseerabaaaeesenrrannns 492
31.7.1A SIMPIEtYPEMAPEXAMIDIE ... ettt e ettt e e e e e e e e e s e ea bttt et eeaeeeeaeaannbebe e e e e e e aeeeeeaaaannbbetatreaeaeeeaaaan 493
B A Y 1 S 1Y 1= 007 01 TR PPRUPRPRRN 49:



SWIG-2.0 Documentation

Table of Contents
31 SWIG and Perl5

B AR Y] o 1=T 00 Fo Yo N V= o] (USROS 49¢
31 7. AUSEIUITUNCLIONS. ....evv ettt ettt e e e e ettt e e e e e e aa b e e e e e e e ta e e e e s e s ab s e e e e e e tabseeesesbaanaeeeeessrannnanss 49!
OIS Y 01T Fo Vo eV o) o PP RR TR 49
31.8.1Convertinga PerlSarrayto @ Char ™. ... ... e e et e e e e e e e e 496
B1.8.2REIUINVAIUES ......cvtiiieieeeeee ettt ettt e e ettt et e e e e e et e e e e e e e sab e s e e e e estaa e e e e s e asban s eeeseesabaneeeesesbannaeeesesssnnaeeeens 49
31.8.3Returningvaluesfrom argUIMENTS. . ... ... i ittt e e e e et e e e e e e e e e e s e e n bt e e e e eeeaaeeesesannnnsbeneeeeaaaaeans 497
31.8.4ACCESSINAITAYSITUCIUNEIMEIMIDBES ...ttt et e e e ettt e e e e e e e e ettt e e e e e e e e e s e s annatbeeeeeeeaaeeeeseaannsenreneeeeas 498
31.8.5TurningPerlreferencesnto C POINIELS. .....ccc..uuiiiiiiieiee e e e ettt e e e e e e s e et e e eeeeaeeeeesaaannebeareeeaaaeaeeaesannnnne 499
O3 IS 6] o101 (=Y 1 =T |1 o TR 49
O IS 0V o = 1SS U PEPRRRRT 5(C
I N o (=] 110 01T P 1SRRI 50
31.9.2StrUCtUrEANACIASSUWIAPPETS. ... e eeteeeeeei e ettt e et e e e e e e e e ettt eeeeee e e e e s aanaebbe et e eeeeaeeeeseaannsbsbbeseeaeaeaeeeeaaannsensnees 500
IS T ] o] =To (@ T 1T ] 11 o PSRRI 50z
IS NS (To @ o] [T od £ TR PRRRPR 50:
IO ISR 0 )tV U Tod T T SRRSO 50:
NI o1 1] 1= 1= 1o (o =SSR PURIN 50
31.9.7Modifying the PrOXY METNOUS. . ..vvi ettt ettt e e e et e e e e e e e ee b e e e e e e e saba e eessesbaaaaeeessssransaeeeees 504
B3I 07 Ao [ [T To = To [o [T TeT T | o=y o Koo Yo [ U PPPRPRPT 505
ANV [ CI= L a Vol nd | OOt 5
32.1 GeNEratiNOPHP EXIENSIONS ... ttttttiiieeeeeie ittt et e e e e e e e e e ee et et e e aaeeesa s e sbebae e e e eeeeaeeeeaaaansbebeeeeeaaaeeeeesannnnbbsseeeaaaaaens 506
32.1.1BuUildiNG @108daBIEEXIENSION . ... .uutiiiiiiiee ettt e e e e ettt e e e e e e e e e s e e bt e et e e e aaeee e e e e nbbrbeeraeaaaeeaeeaaanne 507
YA B ST Lo | | =T T T S RPN 507
A ST 1o Tod nd w | o101 (=T 7= Vo = RSP 50
Y K 000 ] 4151 v= 11 K= PSPPSRI 50
Ay €1 (o] o T | AV Z= L= o] [ TR 50¢
R Tl U o 1o 1R PUPOR RPN 50
YA (@ LV/=T1 o=V |10 e SRRSO 50
Y o101 (=] 6= 1010 | =) (=) (=) 4101 SO UTORR 509
R Y (0 [0 (0 (o> 00 [ O e o F= LYY=t P RPRR 510
YA T LU ST o T o) 0 /P EERRP PSP 511
32.2.6.2C0NStrUCIOrSANADESIIUCTOIS. .. uvviieeiieeiiee e e ettt e e e ettt e e e e e et ee e e e e s eeba e eeeeeessaseeeeessaaaaeesessbanaaeeeerees 511
32.2.6.3StatiCMEMDBEIVALADIES. ........oviiei ettt e e e e e e e e e e e e e e e eearaas 512
32.2.6.4StatiCMEMDEIFEUNCHIONS ... e eeeeeete ettt e et e ettt et e e e e e et e e e e e e asb e e e e s eetban e eeessssbansaeeseessaanseeesenes 512
32.2.7PHPPragmasStartupand SHUtdOWNCOTE ... ..uuuuueiiiieieeeeie ittt eie et e e e e e e e ettt e eeeaaeaeeseaannnbereeeeeeeaaeesesannnnes 512
YRS O (o 1T = TaTo 0 F= Lo = o Yo VA0 L0 /0] 0TS o S PEURT PR 513
AR T = o] T T o [T (Yo () PSR PR 514
R I B [ (=To (0] ol = Fo 1Y =)= F PSPPI 51
CYRSRSIONY aT=T 6] allo:=TaTo (o] o] [=Tod (o [S1S] 1 8 [ox 1T o FON PRSPPI 515
32.3.4EXCEPLONUNIOIING ... iieei ittt e ettt e e e e e e e e ettt ettt e e e e e e e e s e naatb e eeeeeeeeaaeeaeaannnesbbsneeaeaaaeeeeaaannnnenes 51€
R RSO )V/=Tdal=Y: (e Va0 (o0 )0 (<) o] (o - | SRR 516
AR X Y] 01T 1A= oL T TSRS SRURPPP 51
R I A\ 1Yot =Y | F=T =T T OO UPTPR 51
R IV [ CI= 1 aTo I ad 1 (SO PPPRN 5
I (= 1100110 =V =T OSSP 51
BCIC0 I  U TT T10To 1L T PPRRPPTRR 51¢
33.1.2Gettingthe rght NEAAEKIIES ... .ceeiieeeee ettt e e e e e e e e e ettt e e eeeaeeeeaaannneeeeees 518
OGN I 1 ST T Y01 0T Yo [ = TSP PEPRPRRR: 51¢
IV o o (o] O [ @8l V= o o1 T PR 51¢
GG T2 N1 o o [ 11T 51
I U [oi 1o ] TP 51
IR €] o] o= | AV Z= T =1 o] (=TSP PRORR 51¢



SWIG-2.0 Documentation

Table of Contents

33 SWIG and Pike
33.2.4C0oNStantBNdENUMEIAEAYPES. ... eeiiee ettt e e ettt e e e e e e e e e et be et eeeaaaeeaesaaansabbeaeeeeaaaeeeeaaannnenereees 520
33.2.5C0ONSIUCIOIEINAD ESIIUCIONS. ..uu i eeieeeiie e e ettt ee e e e ettt e e e e et et eeeeeeeeba e eeeesssbaseeseesbaa e aeesesssanaeessesstansaeesenranns 520
I I v= 11 To 1V [T 0] 1= T PPN 52

BT A TAYA (= T o YA (o o TR OSSP 5.
R @ LYY= T 5:

A md (= [T TR =TT T 52

4. 2. LRUNNMINGSWVIG ...t teeetettee e e e oottt et e e e e e oottt et e e e e e a4 e e s st et be e eeeeeaaeeeesa e s s ebetbeeeeeeaeeeaesaanssbbsseeeaaaaeeesaeannnnnes 52:
B ST T o [y (1 1] PP TSP PRPRR 52.
34.2.3Handcompilinga dynamiCmMOAUIE............uuuiiiiiiieeee it e et e e e e e e s et e e e e e e e e e e s e aannnenbeeeeeeas 524

B A o] = L1 Tod 110141V P PR PPPPRRURPR 52
34.2.5USINGYOUIMOAUIE. .....eeeieiee ettt e e e e ettt ettt e ee e e e s s e et te b et e eeeeaeeeaesanneabbseeeeeeaaeeeeaaansnsbsbneeeeaaaeeaseaannnnne 52¢
34.2.6ComMPIlatioNOf CH+ EXEENSIONS . ....ei ittt e e e e e ettt e e e e e e e e e s e ettt e et e eeaaeeesa s e nbebbe st e eeaaaeeeeaaannnrsreeeeeeas 527

34.2.7Compilingfor 64-Dit PIAtIOIMIS. ......ei ettt e e e e e e s e et e e e e e e e e e e e e e e e eeeeas 528

34.2.8Building PythonEXtenSioNSINAENVINAOWS. ... ..uutiiiiiiiieeee s ittt eeeee e e e e e seiesbee e e aeeaeeaesaaannnbbeeeeeeaaaaeeeaaannns 528

34.3A tour Of DASICC/CH+WIAPDPING: .1ttt i iuteeteeeettereeeeittereeee s tteeeesaastaeeeesasteeeaeasssteaaeaaastseeeesasseraeesassseeesaasssaeeessssseneesssssees 529
GG I 1Y, o Yo V][RR 52

o R I U (o 10 1 PRSPPI 53
34.3.3GI0DAIVATIADIES. ......e ettt et e e e et e e e e e et e e e e et e e e rea e arerr s 53l
34.3.4CONSIANTEINTENUITIS .. .uuu i eeieeiti et e eeeett et e eeeeeta e eeees e sttt eeeeeesaa s eeeeestaaaeeeessstanseeseessaaaaeesssssanaeessesstnnseeesssranns 531
ST o 101 (=] £ T PPPRRR 53
TR S 11 (o1 11 | (=Y PSPPSRI 53
R I A 0% ol 1YL YO PUTORR RN 53
R <1 O 1] 01 117-1 o =TT PP ORR 53!
34.3.9PointersreferenCesyalueS ANUAITAYS. ......cc..urueiiiiieiee e ettt et e e e e e e s e s e atebeeeeaeeaaeeaeaaaasnsbeteeeeaaaaaeeseaaannenes 536
34.3.10C++ 0VErOAUEAUNCLIONS. .....ovvueieeiieite e e e et ettt e e ettt e e e e et e e e e e ee it eeeeesee bt e eeeeessbaaseeseestanaeessestansaeeeeerees 536
O T N O 0] =T = (0] £ TP P PP 53
R TN I O A T= 1111 1S] 0= (o =1 TR URRR P 53¢
B TN S (O (Y 14101 = (]S YT PPRRPPPRRN 53
I R O e ST 1 =111 01101 (=1 £ PSPPSR 540
R S O e (=1 (=) (=) 4101 = 010 01 1=0 ) 0] (=T o T POOSRRPRRIN 540
34.4Furtherdetailson the PYthonClaSSINtEITACE ... ....uueiiiiiiiee e 540

B TN (0 VA 0 F= 1SS < T PR TRR PP 54

B 2 = U 11 T T LY =S ST TR N SPOPPPRPRR 54
I N | 411 = Lo ] T 54;

34.4.3MEMOIY MANAUEIMIENL. ... eeeeieieeteteteteea oo e e e e e e e e e e e ee e et eteta et aeasbebebbeb s e oo oo oo o e e e e eeeaeeeaeaeaeeeseasbnbebbsbnbnnnn i ns 545
34.4.4PYthoN2.2 ANACIASSICOIASSES. ... vuteeetieiee et et ittt e e e e e e e e e ettt et ee e e e e e saaae bt et e e e eeaaaeeesaaannnbssbneeeeeaaaeeesaannnes 547
T RS @I (o TSI F=TaTo [0 F= (o (= oY VA0 L0 1 0] 0TS o S PEURT R 547
B SN I = g F= o] T T o [T (Yo (o PR 54¢
A B [ (=To (0] ol = Fo 1Y =)= F PSSP 54
34.5.30wWnershipandobjeCtAESIIUCTION. ... ..uuuiiiiiiie ettt et e e e e e e s et e e e e e e e e e s e e s nebnbeeeeeeeaaaeeas 549
B ST | =y (e=] 0 1[0 010 10 10 11T F PSP PPPRRURTRN: 55C
BRSO )V/=Tdal=Y: (e -1 a o (o0 )0 (=) o] (o - | SO OO 550
G oW SN Y/ 01T 1A F= oL T TSP SRURPPP 55
I A\ 1Yot = | F=T =T T O PTPR 55.
34.6 COMMONCUSTOMIZATIOEALUIES ... . eeeeeetie i eee et ee e e et e e et ettt e e e e e e et e e e e e e e saa s e e e s ee b e aeeesssbaaseeseesabnaaessssstananeeens 551

34.6.1C/CH+NEIPEIMUNCHIONS. ..ottt ettt e e e e e e e e e ettt ettt e e eaeeeseaannebe e e et e eeaaaeeesaasanbesaeeeeaaaeeesaeannnnnnes 551
34.6.2Adding additioNalPYINONCOAE. ...ttt e e e e e e s e sttt e e e e e e e e e e e e eeeeas 552
34.6.3C1asseXteNSIONNVITN YOEXIENM. .......ii it et e e e e a e e e e e e ea e e e e e e e saba e e e e s eesbaa e eeesessranaaeeeees 554
34.6.4ExceptionhandlingWith Y0EXCEPLION. ... ..uiiiiiieiieie e e ettt e e e e e e e e e ettt e e e e e e e e e sansae e eereeaaaaeeesaaannneeeeeees 555
B A N o 1SX= a0 L (=Tod 0 0 0 U 1= PP PR 55
34.7.11INPUt ANAOULPULDAIAIMIETIELS .. ... eeeeeeeee e et e e ettt ettt et e e e e e e s e ettt e e aaee e s e s s naebeeaeeeeeeaeaessaansnsbesseeeeeaeeeeeeaannenneees 556



SWIG-2.0 Documentation

Table of Contents

34 SWIG and Python
B S 1111 o] 1= o To 10 (=T TR PPRRPRPRRRN 55!
R AR 18 ] oo U T [T N 1 =\ U PUPERPRR 559
B A S ([ To | =V T |V T T PPRUPRTRRN 55¢

4. LODOCSINOEEAIUIES . .. .eeeeeeeteee e e e ettt e e e e e e e e e ettt ettt e e ee e e e e e sa s s aebee et e eeeeaeeesesamnnba e b e e eeeeaeeeeeeaannssbbsseeeeeaaeeeeaannnnbnnnnees 56
BT O I 1Y, [T [ = [ Yoy 1T T USRS PRPRTT 56¢
34.10.29%F0ALUIE("AULOTOC!) ... ettt ettt ettt ettt e ekttt e oo e e b et e e ok et e e ek b b et e e e e b et e e e e R b e et e e s abn e e e e e e e e e e e aa 569

o B O I L (=F= N 10 =) (=10 1 (0 Yo oo 0 PR 569

B A ) (=F= 10 (=) (=10 110 1o [0 o K TSR 570

B A ) (Y= 1 10 (=) (=10 1 (0 1o [0 o PR 570

B A (Y= 0 (=) (=10 100 1o [0 oaec 1 RO 570
34.10.2.5%feature("autOdOC" OCSIIING"™) ... ueureeieeeiee e et e ettt e e e e e e e e e e et e e e aeeeeaesaananbbereeeeeeaeeeeaeannennneees 571

34.10.3%F0ALUIE ("AOCSIIINT) - .+ttt tueteeee ettt ettt e ettt e ettt o4ttt e e 4ttt e 4 et e e e et e e e e s et e e e bt e e e e e e 571

IO I YA o ] o Tod = (o =P EPRRTR 57

IO 2 VA1 o] XS BT o] oY USRI 57
O N N [ Tod 1o aF=Y a1 010 =110 o T 572

O A 21U (=Y 01 =T 7= (oL T 57:
34.12.3ADSIACHIASECIASSES. .......ceeeeieieee ettt ettt oo ettt et et e e et e e et e e e et e e ea e et et e ea b e e raa e e raa e retearaaa 573

RS LA (=TT [ O PO PP P PPPPPP 5

TN I = U (o LTS OO R PPPPTPUPRPTUURTIN 5
35.2USINGR @NASWIG . ...ttt ittt e e ettt e e e e e e e e o e et ettt e eeeeaeaeeesaaas s et beteeeeeeaeeeeseaannbbebeeeeeeeaeeeeesaannnbbsbeneeaaaeeesaeann 57
CToR] d =Tedo a1 o] T Te FoT o =] a1 =T TP RPETUPPR 57¢€
T €=y 1Y ir- 1 o] o A U TP 57

CoTe] = T (o [N F= o< T T a1V =Y a1 1T 0 PPPRURP TR 57¢
oI Y O e 1 £ 1Y <Y TR Y

LS = A TU 1LY =110 T 57

BT I B T T T 0o ST R PPRRPPPRRN 57¢
36.1.2Gettingthe rght NEAAEHKIIES ......ceiiiieeee et e e e e e e e e ettt e e e e e e e e e e e e annneereees 579
36.1.3CompiliNgadyNamiCMOAUIE. ........uueiiiiiee ettt e e e e e e ettt e e e eeeeeeesaaaeebee e et eeeaaeaesaaannnbssbneeeeaaaaeaesaaannnns 579
36.1.4USINGYOUIMOAUIE. .....ceeiiieeeeii ittt ettt e e e e e e e ettt ettt e ee e e e s e e a et bebe et e e eeaeeesesannesbeseeeeeaaaeeesaaansnsbsseeneeaaaeeaseaannnnne 58(
BT 1] = L Tod 11T T PRSP PPPPRRURPR 58
36.1.6CoMPIlatioNOf CH+ EXEENSIONS ..ottt et e e e e ettt e e e e e e e e e s et ettt e e e eeaaeeesa s e nbebaeeeeeeaaeeeesaaannnbnbeeeeeeas 580
36.2Building Ruby ExtensionsINAdeNWVINAOWS O5/NT ... ..eeiiieeeeeiieeiitiiee et e e e e e e e e et et e e e e e e e e s s ntnbbseeeeeaeaeeeeseaannneneeees 581
36.2.1RUNNINGSWIG from DEVEIOPEISTUTIO. -« vvveereieeeeeeieiiititee ettt e e e e ettt e e e e e e e e e s et eeeeeeaeeesasannnebnbeeeeeeas 581

36.3The RUDY-10-C/CHHVIADPING. ... tveteeeitrtieeesittteeeeeaitteeeeesasteeeeesatteeeaeasstaseeesassseeeaaasssseeesssssseseesassaseeesssseseessnssssneesanes 582
I 1Y, o o V][RR 58

I U o 110 1P 58
T RS RV A= U F= 1 o] (=Y T 1< T PR PP PPRRURTR 58:



36 SWIG and Ruby

36.3.4Constants.
36.3.5Pointers
36.3.6Structures.
36.3.7C++classes
36.3.8C++ Inheritance
36.3.9C++ Overloaded-unctions.

36.3.10C++ Operators
36.3.11C++ namespaces

36.3.12C++templates
36.3.13C++ Standardlemplatelibrary (STL).....oouun i

36.3.14C++ STL Functors
36.3.15C++ STL Iterators
36.3.16C++ SmartPointers

36.3.17Cross-LanguagBolymorphism
36.3.17.1ExceptionUnrolling

SWIG-2.0 Documentation

Table of Contents

BT 1 A = 0 11 o TR 5

36.4.1Defining Aliases.
36.4.2PredicatéMethods.

36.4.3BangMethods
36.4.4GettersandSetters
36.5Inputandoutputparameters
36.6 Exceptionhandling
36.6.1Usingthe %exceptiordirective.

36.6.2HandlingRuby Blocks
36.6.3Raisingexceptions..................
36.6.4Exceptionclasses

36.7.2Typemapscope
36.7.3Copyingatypemap.................
36.7.4Deletingatypemap.................
36.7.5Placemenbf typemaps
36.7.6Rubytypemaps

36.7.6.1"in" typemap................
36.7.6.2"typecheck'typemap.....
36.7.6.3 "out" typemap..............
36.7.6.4"arginit" typemap...........
36.7.6.5"'default" typemap..........

36.7.6.6"check"typemap............
36.7.6.7"argout"typemap...........

36.7.6.8"freearg"typemap..........
36.7.6.9'newfree"typemap........

36.7.6.10'memberin"typemanp....
36.7.6.11"varin" typemap...........

36.7.6.12'varout"typemap.........
36.7.6.13'throws"typemap........
36.7.6.14directorintypemap.......
36.7.6.1Xdirectorouttypemap.....
36.7.6.16directorargoutypemap.
36.7.6.1/rettypemap.................
36.7.6.18&lobalintypemap.........

36.7.7Typemapvariables..................
36.7.8Useful Functions



SWIG-2.0 Documentation

Table of Contents

36 SWIG and Ruby

36.7.8.1C Datatyped0 RUDY OBJECES .. .eeiiiiiieee ittt e e ettt e e e e e e s e sttt e e e aeeeeeeaaannnnbenbeeeeaaaaaeaanan 612
36.7.8.2RUDY ODJECLSIO € DAIAIYPES. .. eveeetieeeeetieiiiitttetee e e e e e e e e e e ettt e e e e ae e e e s e s nbbe e e eeeaaeeaeeeaaaananbaeseeeeaaaaaeaanan 613
36.7.8.3MACIOSION WALUE ... .ttt ettt e e e ettt e e e e e eaab e e e e e ee b e e e e eess bt s eeseessaaaaseesesstansaneeees 613
IR S Col=] 01 1[0 TP ERUR RS 61:
B AR S 1 (=] =1 (0] £ PR PO SRR 61
36.7.0TYPEMAPEXAMPIES. ... e e ettt e e e e e ettt ettt e e e e e e s e e aet bt b e et e e eeeeeeeeaanantb e teteeeeaeeeeaeaannbebeeeeeaeaaaeeeaaaannnnene 615
36.7.10Convertinga RUBYArrayto @ CRar ™. .........oooiiiiiee ettt e e e e e e s e eeeeaeaeaeas 615
36.7.11Collectingargumentsn @haSN..........c i e e e e e e et e e e e e e e e e aaan 616
BT 2] o 11 (=11 = U o [T T RSP PPRPRRRRT 61¢
36.7.12. IRUDY DatatyPDEVVIADDING ... o eveteeeeeeeeeeee e e s e ettt eeteeaaeeeaeaaasaabbeaeeeeeaaeeeasa s nnsbsbeeeeaaaaeeeeeaaannnbssseeeeaaaaens 619
36.7.13Example:STL VECtOrtO RUDY AITAY. ....cciie ittt e ettt e e e e e e e e et e e e e e e e e e e s e s snnbnsaeeeeeeaaaeaens 619
T ST Do oo ([T | oY= L[ = PP T T TSRTRPR 62
TS I 1Y/ [ o L8] =Y o foTox=Y T RSP RPPPRPRRRRT 62]
LRI o =T (0 (= =10 1 (oo (o To) P OO O PP PP PTPPPT 621
36.8.2.1%0feature("aUtOAOC™0™) .. e it e e e e e e e e aeaeaeaetaaeaeaaaraa——————————————— 621
36.8.2.206feature("aULOAOC L") ... eeeeeieeieie e ee e e e oo e et e et e e e e e e e e e aeaeaeaaaetearaaa———————————————— 621
36.8.2.3%feature("aULOAOC™ 2™ ) ... . et e et e et a e e e e e e e aeaeaeaeteaaa— i ———————— 621
36.8.2.4%feature("aULOAOC™3") ... eeeeieeieiit st s e e e e e e e e e et et e e e e e e e e aeaeaeteaeteaeaaa— i ————————— 622
KISR0 (=F-\101 (=] (= 10 10 Te (o oxile [oTo1s] 11 o [N NSRRI 622
36.8.3%F0AIUIE("AOCSIIINT) .+ e sttt ee ettt ettt ettt e e ekttt e e ek bt e e e okt e e o4k b et e e e e aa b b et e e e e bbb e e e e e anbb e e e e e anbeeeeeaa 622
T S V7= VYot =T | o] o) o3P PEERPRR 62
T e @] o 1Y = o] (0 1Y7=T0 [0 =T |10 o RS U PP PRPEPPRRR 622
36.9.2CreatingMulti-ModUule PACKAGES. ........uuuieiiiiiieeeee ittt e e e e e e e e st e e e e e e e e e e s e e nnnnbeeneeeaaaaeeas 623
36.9.3SpeCifyiNngMIXIN MOAUIBS ......oeiiiieeiie ittt et e e e e e e e ettt eeeeaee e e e e s nbabbe e e e e eeeaaeeeseaannnrnneeeeeeas 625
36.10MEMOIY MANAGEIMIEINT. ... eeee ettt eeee ettt oo oo oo e e e e e e e e e e aeee et et eeeeeeesebsbebabbss s o e o a4 e a2 e e e e e eaeaeaaeeaeeeeeaesssnnbnrnnes 62¢
36.10.1Mark and SweepGarbagaCOIECION. ... .. ee ettt e e e et e e e e e e e e e s e e e e e e e e e e e annbeeeeees 626
BT 002 @ ][ Toa (@Y Ty 5] 0T o U PEPRPRRR: 62¢
36.10.30DECTTIACKING: ...+ttt eeteeteeetee ittt eee e e e e e e e e e ettt ettt e e eeaeeeasa s snebaeeeeeeeeeeeeaesaansnbbeseeeeaaaeaesaesannnssbenseeaeaaaeeesaaannns 62¢
36.10.4AMATK FUNCLIONS. .......vvtuieeieeitiee e e e ettt e e e e ettt e e e e et e e e e e s e e taeeeeees s et s eeesee bbb aeeesssbaanaeeeesssannseeesssrasnneeeesenranns 63:
T IR (=T=) VL o3 1o TR RPPT SRR 63!
36.10.6EmbeddedRuUbyandthe C++ SEACK. ... .c.uuiiiiiiiiiiee e e e et e e e e e e e e e e e anne e 635
A VA (= Vo I o) TR 6
AR (= 1100110 =V =T OO EPPPO 67
37.1.1Gettingthe rght NEAAEHKIIES ... .ceeiiieee ettt e e e e e e s e e ettt e e e e e e e e e e eaannneereees 638
37.1.2CompiliNgadyNamiCMOAUIE. .........ueiiiiii ettt e e e e e ettt e et ee e e e e e saaae bt eeeeeeaeaaeeesaaannnbssbneeeeeaaaeeesaannnnns 638
A T 15 = L Tod 11011 T TR PPPPRPURPR 63
A L ST Lo Y0¥ 0T Yo [ = TSP PEPRPRRR: 63¢
37.1.5CoMPIlatioNOf CH+ EXEENSIONS . ....ei ittt ittt e e e ettt e e e e e e e e e s ettt e eeeaaeeeaa e s nbebaneeeeeeeaeeesaeannnrsreeeeeeas 640
37.1.6Compilingfor 64-Dit PIAtIOIMIS. ......ei it e e e e e e s e ettt e e e e e e e e e e e e e e e e eeeeas 641
37.1.7Settinga PACKAGEDIIETIX ... ettt e e e e et e e e e e e e e e e e a b e et e et e e aeeae e e e nneeaaees 641
7.1 . BUSINO N AMESDACES. .. etttttteeeteeaeeasaaaantetteeeteaaaaaaasaaaasesteeeeeaaaaaeaasaaaanststbeeeeaeaaeeeasaaansssbsseeeeeeeaeeesaaannnbnsbseeeaaaaaeaens 641
37.2Building Tcl/Tk ExtensiongiNdeWINAOWSOS/NT ... ...uuuiiiiieiee ettt e ee e e e e e e s e s anbbe e e e e e aeeeeeessnsesbaeeeeeeeaeeaeaaaannns 641
37.2.1RUNNINGSWIG from DEVEIOPEISTUGIO. -« vvveeeetieeeeeieiiiititee ettt e e e e e ettt e e e e e e e e s et eeeaeaaeeesaeannnebnbeeeeeeas 642
7. 2. 2USINANIMAKE . ...ttt et ettt et e e oo oottt ettt e e ae e e e e s s ate b be e eeeeeaaeeeesa e s s e bebaeeeeaeaeeeeeeaannnbeeaeeeeaaaeeeeaeaannnee 64:
37.3A tour Of DASICC/CH+WIAPDPING: ..ttt etittreteeeetteeeeeeitteeeeesstteeeeasastaeeeesastaeeaeaassteaaeaaastsaeeesasseeaesaassseeesaassseeeessssseeeeesnssees 643
AR T Y, o o [ 1 1= 64
AR I U o 1o T PPN 64
AR T €] o] o 1AV T =1 o] (=TSRRI 64
37.3.4CONSIANTEINTENUITIS .. .uuuieeiieeti et eeeeett et e e e e ettt e eeeesestt it eeeee ettt aeeesestaaaaeesesstansseesesssaaaaeessstsanaeessessrnnsaeesenranns 644
AR I SY o101 (=] =TT PPPRRRR 64
ARSI SIS 111 (o1 11| (= PSPPSRI 64
R I 0% ol YL SRR 64



SWIG-2.0 Documentation

Table of Contents
37 SWIG and Tcl

AR R <1 0% 1] 01 117-1 o =TSP 64!
37.3.9PointersreferenCesyalueS ANUAITAYS. ......cc..uvueiiiiieiee e ettt e e e e e e e s s e abebbeeeeeeteeeaasaaasnebeteeeeaaaaeeeaesannnenes 650
37.3.10C++ 0VErlOAEAUNCLIONS. ......vvueieeieeit e e et ettt e e e ettt e e e e ettt e e e e eet e e e e e s ea b e eeeeessbaanseeseesbanaaeessestansaeeeeerees 650
A T O 0] =T = (0] £ PP UP PP 65:
AR T Ol =10 111 01 Lo 1 TP U RO PPPTPPPUUPPTOPON 65°
AR N S (O (T 141 0] = (S YU PRUPRPRR 65.
AR I O ST 1 =111 0] 101 (=1 £ PSSP 653
37.4Furtherdetailson the TCl CIASSINIEITACE..........uuuei ettt e e e et e e e e e e et e e e e s eabb e e e eeessabnseeeeees 654
A TN 1 0 )V o F= 1SS = PR RPN 65
37.4.2MEMONY MANAUEIMIENL. ... eeeeiiieeietetetat oo e e oo e et e e e e e e e eeeee et eeeeeaeaebebebbea s e oo oo oo oo e e e e e e aeaeaeeeeeeeseasanbenbsbannnnn e ns 655
37.51INPUt ANAOULPULDATAIMEIEES ... et e eee ittt ettt e e e e e ettt et e e ee e e e s s s e bbb et e e e eteaeeaesaassnbbeaeeeeaaaeeeaaesannsssbseeeaeaaaeaessannnnns 657
WA S] = Ced=T 011 [o] /= o |1 TP PPPRRURT 65
A Y 0= 110 F= oL ST TRRRPP 6t
A N Y T LA EST= WY 01T 1= 1 1SR PPRRURTRN: 66(
A 2 ol 1Y/ 01T 7= TR PRTRR PP 66
AR Y] 01T 00 F= Yo N7 V= o] (ST SPPPRPRTT 66°
37.7.4Convertinga TCl ISt 10 @ CHAI Y ... et e e e e e e e e ettt e e e e e e e e e s e nnnnbeabeeeeaeaeeas 663
37.7.5ReturNiNQValUESIN @FQUMIENES. .. .eiieeeiei ittt e e e e e e e e s e et ee e eeeeeeeeeasaaaneebbeeeeeeeeaeaesaaaasnnbsbeeeeeaeaeeesesannnenreeneees 663
37 7 . BUSEIUITUNCLIONS. ....evvii ettt ettt ettt et et e e et e e e e e et et e e e e e e e e taa e e e e e s e s ab e e e e e e baaseeesesbaaeeeeeessbanneess 66¢
A 451 7= T a0 F= 10 1Y/ 0 1=T 01 =T o USRS PRPRTT 66¢
A AR ] o 101 (=Y 1 =TT | 1o TR TR SOPPR 66!
37.8Turninga SWIG moduleintO @ TCI PACKAGE. ...« tteieeei ittt ettt e e e e e e ettt e e e e e e e e e e e e bt eeeaaaeaeeens 666
37.9Building newkinds of TClINtErfACEIIN TCI)....uvuuiiieiiiiitiee ettt e e e e e et e e e e e e et e e e e e eeaaaaeeeesessbanaaeeaees 667
A S N 1 0 )V o F= 1SS = PR 66
A O ol S (T oSO 66
38 Extending SWIG t0 SUPPOIT NEW IANGUEBGES. ... uuutreteeeeieeeeeeiaaiitteteeeteeaeeaesasaasaetbeeeeeaaeaeeaeaaaannsbebseeeaaaaeaesesannsnbasseeeeaaaeaesanannns 670
TSI a1 oY [0 o3 1o o FO PRSPPI 67
BTS2 o (=] (=Y [ 1TSS R RSO RTPPPPR 67
T TS I 1= = o I o (= RO PRPRRRRPR 67
TSR] (Yo N 110 11V, 0T =) PR PSR 67
TSI 0 N =] ] (0101114 T PO PP PT PP PRP 67
TS 2 = L1111 P U PP RROPRP 67
LS I e ] o= U S1=) W (=1= Y TSSO 67
38.4. AAUITDULE NAMESPACES. ...ttt ieeeeei ittt e et e e e e e et ettt e e tee e e e e s aaaa e e teeeeeeeeeaeeesae s nnsbebeeeeeaaaaeeeesaassnbesseeeeaaaaeesaaannns 677
T o 1o V4001 010 I IF= o) =S PPSPPUPRRRPR 67
LS N N T (= L0 (= o [ (=1 1AV RPN 678
TSI A 0o o (ST CT=Y =] =1 110 R 67"
38.4.8SWIG ANAXIML ... .ceeeeiiii ettt e e e ettt e e e e et et e e e e e e e e aba e e e e e e s s st e e e s ee bbb e eees s s baan e eeesss st seeeeesbanneeeeesnranns 68(
38, S P IMILIVE DALASIIUCIUIES ... vu e eeeeeti e e e e ettt e e e e e et e e e e e e ettt e e e e e e aat s e e e s e s baa e e eeesesban s eeseesaaa s eessasbanaeeeesssbansaeesserannnnns 68(
TS TSN S (100 [ TSP PPPPRRRRR 6¢
TSI I A = o) 1= VPP 6¢
TSI TCT I 1 £ 6¢
TR { @fe] 10100101 00] 1<) r- 1 L[0] 1S PRSP PPURRURTRRRIN: 68=
38.5.51teratingoVver ListS AaNAHASNES. ..ottt ettt e e e e e e s et r et e e e e e e e e nnrn e eeaeas 683
TSI T 211 O ERUPIRS 6
38.6 NavigatingandmanipUIAtiNODAISEIIEES. ... ..uuueiiiiieeee e e ittt e e e e e e e e e s ettt e e aeaaeaesaaannbaebeeeaaeaeeesesaannnnsbaseeeeeaaaaens 685
38.7WOrKING WIth @EIFIDULES . .....eeeeeeiiieee ettt ettt et e e e e s e s e bbbttt et eeaaeeesas e nnebebeeeeeeaaeeeaeaannnnbsnnneeeaaaaeesaaannns 68¢
TRl Y] 0111 (= 1 O PP TT PR 6¢
TR e I IS ([ aTo =T aleTo e [1aTo o) iV 01T YR ESURT TR 687
TS T2l Y] o1 oo 0 1S) (0 [o3 11 o PP RRRRPR 68¢
T IS TGl Y/ 61N (S £ J RSO PUPUPPURPRPRN 68
TR e I o Y] o 1=Te (=) =V aTo [T ] aT=Y 1= 0T = PSSR 689



SWIG-2.0 Documentation

Table of Contents

38 Extending SWIG to support newlanguages
SR T Y=Y (81T TR 6¢

38.8.60ULPULIUNCIIONS. ...ttt e e ettt e e e e e ettt ettt e e e e e e s e e aatbe e et e e e eaeeeeesannnbebeeeeeeeaaaeeesaaannnbbsbeeneaaaeaeeaaannns 69
BTl =T =11 1) (= 5NN 6¢

38.10WTriting @ LanQUAGEVMIOTUIE. ........oeiii ettt e e e ettt e e e e e e e e s e e be bttt e e eeaaeaesaaannnbbebeeeeeeaaaeeseaannsbsbnneeeaaaaaaaens 692
38.10. 1EXECULIONMMIOUEL ... . ettt ettt e e e ettt e e e e e e et e e e e e e asaa e e e e eesbaa e eeeeessban e eesesssansaeeessnsransaneeens 69°
BT o0 09220 = 01T o 11 TR PPPPRPURPR 69
38.10.3COMMANAINE OPLIONS ... ettt e e e e e e e e ettt et ee e e e e e s e s asaatteteeeeeeaaaeesaaannsbsbeeaeeeeaaaeeesaasnnbbsaeeeeaaaeeesaeannnnnnes 693
38.10.4CoNfigurationanNdPIEPIOCESSIMG. ... . veesuerrrteerutrretesattteeeeaaasbe e e e s asbbe e e e aassbe e e e e e sbbe e e e e anbbe e e e s anbbe e e e e annbreeeeeannees 694
38.10.5ENtry POiNtt0 COABUENEIALION. ... .uueieeiieeee e e i ettt et e e e e e e e e ettt et e e e e e e s e s s ntabbeeeeeaeaaeeessaannnnbssneereaaaeeeaesanns 694
38.10.6Module /O andWrapPREIrSKEIBION. .........ueiiiiiiieieeeee ettt e e e e e e e e e ettt e e e e e e e e e s e s nnnbbe et e eeeaaeeeeseaannnbnbeneeeeas 695
T eI O I Mo VY (1YY Moo [=To =y 1Y = L0 PSPPI 697
38.10.8CONTIGUIBLIONTIIES . ... ee e ettt e oo e ettt e e e e e e e e e e e e tb ettt e e e e e e e e e e e aannbbbeeeeeaeaaaeeeeaaannnnene 69¢
38.10. ORUNTIMIESUDIIOIL .. ettt ettt et e e e e e e e e e ettt ettt e eeeaeaesaaaseabbeeeeeeeeaeeeeae s nnsbebeeeeeeeaeaeeesaaannnbesbeeeeeaaeeeeeeaannnnnbenneees 70(
38.10.10Standardibrary filES.........oi ittt e et e e e e ettt e et e e e e e e e e an b bbbt e eeaaaeeeeaeaannane 700
38.10. L AUSEIEXAIMIES. ... teeeteeiee et e e ittt et e e e e e e e e e ettt et eeaeeeesa e e nebeeeeeeeaeeeeeee s e nb e abe bt e e eaaaeeeeeeaannnnbeeeeeaaaaaeeeaaaannn 70(
38.10.12TestdrivendevelopmentndtheteSI-SUILE. .........iiiii e e e e e e e e 701
38.10.12. IRUNNINAINETESE-SUILE. ..ottt e e ettt e e e e e e e e e e s e e e et eeeaaeeeeseaannbnnanneees 701
TSI OIS B o Lol Ul /11T a1 7= V{10 o SRR 70z
38.10.14Prerequisite$or addinga newlanguagemnoduleto the SWIG distribution............ccoovveciiiiiiiiiieeeeniis 703
38.10.15C0dINASIYIE QUIAEINES ... tteeeeeeieee e e e e ettt e e e e e e ettt ettt e e e e e e e s e e e tbe et e e e e eaeeeseaannnbabbeeeeeaaeeeeesaannsnnesneeees 704
Lo B 1< oTW o o T aTo @] 1o 1SS EUP TR 70
T D2 TN (o (] (ol oY= L ET= ((=T=T 01010 [ PR PRPETURPR 70E
38.13FurtherDevelopmMeNntNfOrMATION.........u it ettt e e e e e e e e ettt e e e e e e e e e e s e nbabbetreeeeaeeeeeaaannnneeeees 708

XXil



SWIG-2.0 Documentation

Last update : SWIG-2.0.5 (19 April 2012)
Sections

SWIG Core Documentation

» Preface
« Introduction

« Getting started on Windows
» SWIG Basics (Read this!)

* SWIG and C++

» The SWIG preprocessor

e The SWIG library

» Argument handling

» Typemaps
« Customization features

e Contracts

« Variable length arguments
« Warning messages

» Working with Modules
 Using SWIG with ccache

Language Module Documentation

« Allegro Common Lisp support
« Android support

o C# support

 Chicken support

* D support

¢ GO support

 Guile support

« Java support

« Common Lisp support
e Lua support

» Modula3 support

» MzScheme/Racket support
» Ocaml support

* Octave support

« Perl5 support

* PHP support

« Pike support

 Python support

* R support

« Ruby support

e Tcl support

Developer Documentation

» Extending SWIG

SWIG-2.0 Documentation



1 Preface

« Introduction

* SWIG Versions

« SWIG resources

« Prerequisites

« Organization of this manual

« How to avoid reading the manual
» Backwards compatibility

* Credits

o Bug regorts
1.1 Introduction

SWIG (Simplified Wrapper and Interface Generator) is a software development tool for building scripting language interfaces tc
C and C++ programs. Originally developed in 1995, SWIG was first used by scientists in the Theoretical Physics Division at Lo
Alamos National Laboratory for building user interfaces to simulation codes running on the Connection Machine 5
supercomputer. In this environment, scientists needed to work with huge amounts of simulation data, complex hardware, and &
constantly changing code base. The use of a scripting language interface provided a simple yet highly flexible foundation for
solving these types of problems. SWIG simplifies development by largely automating the task of scripting language
integration--allowing developers and users to focus on more important problems.

Although SWIG was originally developed for scientific applications, it has since evolved into a general purpose tool that is usec
in a wide variety of applications--in fact almost anything where C/C++ programming is involved.

1.2 SWIG Versions

In the late 1990's, the most stable version of SWIG was release 1.1p5. Versions 1.3.x were officially development versions and
these were released over a period of 10 years starting from the year 2000. The final version in the 1.3.x series was 1.3.40, but
truth the 1.3.x series had been stable for many years. An official stable version was released along with the decision to make
SWIG license changes and this gave rise to version 2.0.0 in 2010. The license was clarified so that the code that SWIG genere
could be distributed under license terms of the user's choice/requirements and at the same time the SWIG source was placed |
the GNU General Public License version 3.

1.3 SWIG resources

The official location of SWIG related material is

http://www.swig.org

This site contains the latest version of the software, users guide, and information regarding bugs, installation problems, and
implementation tricks.

You can also subscribe to the swig-user mailing list by visiting the page

http://www.swig.org/mail.html

The mailing list often discusses some of the more technical aspects of SWIG along with information about beta releases and
future work.

Subversion access to the latest version of SWIG is also available. More information about this can be obtained at:

http://www.swig.org/svn.html
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1.4 Prerequisites

This manual assumes that you know how to write C/C++ programs and that you have at least heard of scripting languages suc
Tcl, Python, and Perl. A detailed knowledge of these scripting languages is not required although some familiarity won't hurt. N
prior experience with building C extensions to these languages is required---after all, this is what SWIG does automatically.
However, you should be reasonably familiar with the use of compilers, linkers, and makefiles since making scripting language
extensions is somewhat more complicated than writing a normal C program.

Over time SWIG releases have become significantly more capable in their C++ handling--especially support for advanced featt
like namespaces, overloaded operators, and templates. Whenever possible, this manual tries to cover the technicalities of this
interface. However, this isn't meant to be a tutorial on C++ programming. For many of the gory details, you will almost certainly
want to consult a good C++ reference. If you don't program in C++, you may just want to skip those parts of the manual.

1.5 Organization of this manual

The first few chapters of this manual describe SWIG in general and provide an overview of its capabilities. The remaining
chapters are devoted to specific SWIG language modules and are self contained. Thus, if you are using SWIG to build Python
interfaces, you can probably skip to that chapter and find almost everything you need to know.

1.6 How to avoid reading the manual

If you hate reading manuals, glance at the "Introduction” which contains a few simple examples. These examples contain abou
95% of everything you need to know to use SWIG. After that, simply use the language-specific chapters as a reference. The
SWIG distribution also comes with a large directory of examples that illustrate different topics.

1.7 Backwards compatibility

If you are a previous user of SWIG, don't expect SWIG to provide complete backwards compatibility. Although the developers
strive to the utmost to keep backwards compatibility, this isn't always possible as the primary goal over time is to make SWIG
better---a process that would simply be impossible if the developers are constantly bogged down with backwards compatibility
issues. Potential incompatibilities are clearly marked in the detailed release notes (CHANGES files).

If you need to work with different versions of SWIG and backwards compatibility is an issue, you can use the SWIG_VERSION
preprocessor symbol which holds the version of SWIG being executed. SWIG_VERSION is a hexadecimal integer such as
0x010311 (corresponding to SWIG-1.3.11). This can be used in an interface file to define different typemaps, take advantage o
different features etc:

#if SWIG_VERSION >= 0x010311
/* Use some fancy new feature */
#endif

Note: The version symbol is not defined in the generated SWIG wrapper file. The SWIG preprocessor has defined
SWIG_VERSION since SWIG-1.3.11.

1.8 Credits

SWIG is an unfunded project that would not be possible without the contributions of many people working in their spare time. If
you have benefitted from using SWIG, please consider Donating to SWIG to keep development going. There have been a larg
varied number of people who have made contributions at all levels over time. Contributors are mentioned either in the
COPYRIGHT file or CHANGES files shipped with SWIG or in submitted bugs.
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1.9 Bug reports

Although every attempt has been made to make SWIG bug-free, we are also trying to make feature improvements that may

introduce bugs. To report a bug, either send mail to the SWIG developer list at the swig-devel mailing list or report a bug at the
SWIG bug tracker. In your report, be as specific as possible, including (if applicable), error messages, tracebacks (if a core dur

occurred), corresponding portions of the SWIG interface file used, and any important pieces of the SWIG generated wrapper ct
We can only fix bugs if we know about them.

1.9 Bug reports 4
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2 Introduction

* What is SWIG?

» Why use SWIG?

« A SWIG example
+ SWIG interface file
¢ The swig command
¢ Building a Perl5 module
¢ Building a Python module
¢ Shortcuts

 Supported C/C++ language features
» Non-intrusive interface building
« Incorporating SWIG into a build system

« Hands off code generation
* SWIG and freedom

2.1 What is SWIG?

SWIG is a software development tool that simplifies the task of interfacing different languages to C and C++ programs. In a
nutshell, SWIG is a compiler that takes C/C++ declarations and creates the wrappers needed to access those declarations fror
other languages including including Perl, Python, Tcl, Ruby, Guile, and Java. SWIG normally requires no modifications to
existing code and can often be used to build a usable interface in only a few minutes. Possible applications of SWIG include:

« Building interpreted interfaces to existing C programs.

* Rapid prototyping and application development.

« Interactive debugging.

« Reengineering or refactoring of legacy software into a scripting language components.

» Making a graphical user interface (using Tk for example).

* Testing of C libraries and programs (using scripts).

« Building high performance C modules for scripting languages.

« Making C programming more enjoyable (or tolerable depending on your point of view).

* Impressing your friends.

 Obtaining vast sums of research funding (although obviously not applicable to the author).

SWIG was originally designed to make it extremely easy for scientists and engineers to build extensible scientific software
without having to get a degree in software engineering. Because of this, the use of SWIG tends to be somewhat informal and
ad-hoc (e.g., SWIG does not require users to provide formal interface specifications as you would find in a dedicated IDL
compiler). Although this style of development isn't appropriate for every project, it is particularly well suited to software
development in the small; especially the research and development work that is commonly found in scientific and engineering
projects. However, nowadays SWIG is known to be used in many large open source and commercial projects.

2.2 Why use SWIG?

As stated in the previous section, the primary purpose of SWIG is to simplify the task of integrating C/C++ with other
programming languages. However, why would anyone want to do that? To answer that question, it is useful to list a few strengf
of C/C++ programming:

« Excellent support for writing programming libraries.

« High performance (number crunching, data processing, graphics, etc.).
« Systems programming and systems integration.

* Large user community and software base.

Next, let's list a few problems with C/C++ programming

2 Introduction 5
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» Writing a user interface is rather painful (i.e., consider programming with MFC, X11, GTK, or any number of other
libraries).

« Testing is time consuming (the compile/debug cycle).

» Not easy to reconfigure or customize without recompilation.

» Modularization can be tricky.

 Security concerns (buffer overflow for instance).

To address these limitations, many programmers have arrived at the conclusion that it is much easier to use different programr
languages for different tasks. For instance, writing a graphical user interface may be significantly easier in a scripting language
like Python or Tcl (consider the reasons why millions of programmers have used languages like Visual Basic if you need more
proof). An interactive interpreter might also serve as a useful debugging and testing tool. Other languages like Java might grea
simplify the task of writing distributed computing software. The key point is that different programming languages offer different
strengths and weaknesses. Moreover, it is extremely unlikely that any programming is ever going to be perfect. Therefore, by
combining languages together, you can utilize the best features of each language and greatly simplify certain aspects of softwe
development.

From the standpoint of C/C++, a lot of people use SWIG because they want to break out of the traditional monolithic C
programming model which usually results in programs that resemble this:

* A collection of functions and variables that do something useful.
« A main() program that starts everything.
« A horrible collection of hacks that form some kind of user interface (but which no-one really wants to touch).

Instead of going down that route, incorporating C/C++ into a higher level language often results in a more modular design, less
code, better flexibility, and increased programmer productivity.

SWIG tries to make the problem of C/C++ integration as painless as possible. This allows you to focus on the underlying C
program and using the high-level language interface, but not the tedious and complex chore of making the two languages talk t
each other. At the same time, SWIG recognizes that all applications are different. Therefore, it provides a wide variety of
customization features that let you change almost every aspect of the language bindings. This is the main reason why SWIG h,
such a large user manual ;-).

2.3 A SWIG example

The best way to illustrate SWIG is with a simple example. Consider the following C code:
/* File : example.c */
double My_variable = 3.0;

/* Compute factorial of n */
int fact(int n) {
if (n<=1) return 1;
else return n*fact(n-1);

}

/* Compute n mod m */
int my_mod(int n, int m) {
return(n % m);

}

Suppose that you wanted to access these functions and the global variable My _variable from Tcl. You start by making a
SWIG interface file as shown below (by convention, these files carry a .i suffix) :

2.3.1 SWIG interface file

I* File : example.i */
%module example

2.2 Why use SWIG? 6
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%{

/* Put headers and other declarations here */
extern double My_variable;

extern int fact(int);

extern int  my_mod(int n, int m);

9%}

extern double My_variable;
externint fact(int);
extern int my_mod(int n, int m);

The interface file contains ANSI C function prototypes and variable declarations. The %module directive defines the name of tt
module that will be created by SWIG. The %{ %]} block provides a location for inserting additional code, such as C header files
or additional C declarations, into the generated C wrapper code.

2.3.2 The swig command

SWIG is invoked using the swig command. We can use this to build a Tcl module (under Linux) as follows :

unix > swig -tcl example.i

unix > gcc -c -fpic example.c example_wrap.c -l/ust/local/include
unix > gcc -shared example.o example_wrap.o -0 example.so
unix > tclsh

% load ./example.so

% fact 4

24

% my_mod 23 7

2

% expr $My_variable + 4.5

7.5

%

The swig command produced a new file called example_wrap.c that should be compiled along with the example.c file.

Most operating systems and scripting languages now support dynamic loading of modules. In our example, our Tcl module has
been compiled into a shared library that can be loaded into Tcl. When loaded, Tcl can now access the functions and variables
declared in the SWIG interface. A look at the file example_wrap.c reveals a hideous mess. However, you almost never need
to worry about it.

2.3.3 Building a Perl5 module

Now, let's turn these functions into a Perl5 module. Without making any changes type the following (shown for Solaris):

unix > swig -perl5 example.i

unix > gcc -c example.c example_wrap.c \
-l/usr/local/lib/perl5/sun4-solaris/5.003/CORE

unix > Id -G example.o example_wrap.o -0 example.so # This is for Solaris

unix > perl5.003

use example;

print example::fact(4), "\n";

print example::my_mod(23,7), "\n";

print $example::My_variable + 4.5, "\n";

<ctrl-d>

24

2

7.5

unix >

2.3.4 Building a Python module

Finally, let's build a module for Python (shown for Irix).

unix > swig -python example.i

2.3.1 SWIG interface file 7
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unix > gcc -c -fpic example.c example_wrap.c -l/usr/local/include/python2.0
unix > gcc -shared example.o example_wrap.o -0 _example.so
unix > python

Python 2.0 (#6, Feb 21 2001, 13:29:45)

[GCC egcs-2.91.66 19990314/Linux (egcs-1.1.2 release)] on linux2
Type "copyright", "credits" or "license" for more information.

>>> import example

>>> example.fact(4)

24

>>> example.my_mod(23,7)

2

>>> example.cvar.My_variable + 4.5

7.5

2.3.5 Shortcuts

To the truly lazy programmer, one may wonder why we needed the extra interface file at all. As it turns out, you can often do
without it. For example, you could also build a Perl5 module by just running SWIG on the C header file and specifying a module
name as follows

unix > swig -perl5 -module example example.h

unix > gcc -c example.c example_wrap.c \
-l/usr/local/lib/perl5/sun4-solaris/5.003/CORE

unix > Id -G example.o example_wrap.o -0 example.so

unix > perl5.003

use example;

print example::fact(4), "\n";

print example::my_mod(23,7), "\n";

print $example::My_variable + 4.5, "\n";

<ctrl-d>

24

2

7.5

2.4 Supported C/C++ language features

A primary goal of the SWIG project is to make the language binding process extremely easy. Although a few simple examples
have been shown, SWIG is quite capable in supporting most of C++. Some of the major features include:

* Full C99 preprocessing.

< All ANSI C and C++ datatypes.
 Functions, variables, and constants.
* Classes.

* Single and multiple inheritance.
 Overloaded functions and methods.
» Overloaded operators.

« C++ templates (including member templates, specialization, and partial specialization).
* Namespaces.

* Variable length arguments.

* C++ smart pointers.

Currently, the only major C++ feature not supported is nested classes--a limitation that should be removed in a future release, |
has some workarounds for the moment.

It is important to stress that SWIG is not a simplistic C++ lexing tool like several apparently similar wrapper generation tools.
SWIG not only parses C++, it implements the full C++ type system and it is able to understand C++ semantics. SWIG generate
its wrappers with full knowledge of this information. As a result, you will find SWIG to be just as capable of dealing with nasty
corner cases as it is in wrapping simple C++ code. In fact, SWIG is able handle C++ code that stresses the very limits of many
C++ compilers.

2.3.4 Building a Python module 8
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2.5 Non-intrusive interface building

When used as intended, SWIG requires minimal (if any) modification to existing C or C++ code. This makes SWIG extremely
easy to use with existing packages and promotes software reuse and modularity. By making the C/C++ code independent of th
high level interface, you can change the interface and reuse the code in other applications. It is also possible to support differel
types of interfaces depending on the application.

2.6 Incorporating SWIG into a build system

SWIG is a command line tool and as such can be incorporated into any build system that supports invoking external
tools/compilers. SWIG is most commonly invoked from within a Makefile, but is also known to be invoked from popular IDEs
such as Microsoft Visual Studio.

If you are using the GNU Autotools (Autoconf/ Automake/ Libtool) to configure SWIG use in your project, the SWIG Autoconf
macros can be used. The primary macro is ax_pkg_swig, see

http://www.gnu.org/software/autoconf-archive/ax_pkg_swig.html#ax_pkg_swig. The ax_python_devel macro is also helpful
for generating Python extensions. See_the Autoconf Archive for further information on this and other Autoconf macros.

There is growing support for SWIG in some build tools, for example CMake is a cross-platform, open-source build manager wit
built in support for SWIG. CMake can detect the SWIG executable and many of the target language libraries for linking against.
CMake knows how to build shared libraries and loadable modules on many different operating systems. This allows easy cross
platform SWIG development. It also can generate the custom commands necessary for driving SWIG from IDE's and makefiles
All of this can be done from a single cross platform input file. The following example is a CMake input file for creating a python
wrapper for the SWIG interface file, example.i:

# This is a CMake example for Python

FIND_PACKAGE(SWIG REQUIRED)
INCLUDE(${SWIG_USE_FILE})

FIND_PACKAGE(PythonLibs)
INCLUDE_DIRECTORIES(${PYTHON_INCLUDE_PATH})

INCLUDE_DIRECTORIES(${CMAKE_CURRENT_SOURCE_DIR})
SET(CMAKE_SWIG_FLAGS ™)

SET_SOURCE_FILES_PROPERTIES(example.i PROPERTIES CPLUSPLUS ON