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Topics

•
W

hat is S
W

IG
?

•
B

ackground

•
A

 quick tour

•
A

pplications

•
Lim

itations

•
F

uture directions
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S
W

IG
(S

im
plified W

rapper and Interface G
enerator)

•
C

om
piles A

N
S

I C
/C

++ declarations into bindings
to interpreted languages

•
S

upports m
ost C

/C
++ datatypes

•
S

im
ple C

++ classes

•
R

un-tim
e type checking

•
M

ultiple files and m
odules

•
A

utom
atically generates docum

entation

•
C

urrently supports Tcl, P
ython, P

erl5, P
erl4, G

uile3
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W
here am

 I com
ing from

?

50-100 G
bytes

of D
ata

Lousy Tools

3 years of
frustration

@
#**$!

D
ave’s

A
ttitude

P
roblem

D
ave’s

S
cripting

Language

S
W

IG
P

rototype

S
W

IG

B
ig F

LO
P

S

Tcl/T
k

P
ython

P
erl

G
uile

E
ase

of U
se
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T
he Tw

o Language M
odel

•
Tw

o languages better than one

•
C

/C
++ (perform

ance, num
ber crunching, etc...)

•
Tcl (control, debugging, m

odules, user interface)

•
U

nfortunately, need to w
rite “w

rapper” functions

in
t fa

ct(in
t n

) {
if (n

 <
=

 1
) re

tu
rn

 1
;

e
lse

 re
tu

rn
 n

*fa
ct(n

-1
);

} C
 function

in
t w

ra
p

_
fa

ct(C
lie

n
tD

a
ta

 clie
n

tD
a

ta
,

 T
cl_

In
te

rp
 *in

te
rp

,
              in

t a
rg

c, ch
a

r *a
rg

v[]) {
in

t a
rg

0
, re

su
lt;

if (a
rg

c !=
 2

) {
 in

te
rp

->
re

su
lt =

 "w
ro

n
g

 #
 a

rg
s";

 re
tu

rn
 T

C
L

_
E

R
R

O
R

;
}a

rg
0

 =
 a

to
i(a

rg
v[1

]);
re

su
lt =

 fa
ct(a

rg
0

);
sp

rin
tf(in

te
rp

->
re

su
lt,"%

d
",re

su
lt);

re
tu

rn
 T

C
L

_
O

K
;

} Tcl W
rapper F

unction
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A
utom

atic W
rapper G

eneration
•

M
ost languages have tools to generate w

rapper code
•

U
sually only support a single target language

•
O

ften use non-C
 syntax

•
S

pecial purpose

S
W

IG
 D

esign G
oals:

•
U

se A
N

S
I C

/C
++ syntax

•
E

ase of use and flexibility

•
Language independence

•
P

rovide a parser and prim
itives.  A

llow
 everything

else to be redefined.
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S
W

IG
 O

verviewInterface F
ile

P
arser

C
ode

G
enerator

D
ocum

entation
G

enerator

Tcl
P

ython
P

erl5
P

erl4
G

uile-iii

H
T

M
L

LaTeX
A

S
C

II

•
Interface file w

ith
A

N
S

I C
/C

++

•
G

eneric parser

•
Target languages
im

plem
ented as C

++
classes

•
E

asy to extend
(w

ell m
ostly)

•
P

roduces C
/C

++ source
file as output.
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A
 S

im
ple E

xam
ple

in
t fa

ct(in
t n

) {
   if (n

 <
=

 1
) re

tu
rn

 1
;

   e
lse

 re
tu

rn
(n

*fa
ct(n

-1
));

}

%
m

o
d

u
le

 fa
ct

%
{

/* p
u

t h
e

a
d

e
r file

s h
e

re
 */

%
}

e
xte

rn
 in

t fa
ct(in

t);

fact.c
fact.i (S

W
IG

 Interface F
ile)

u
n

ix>
 sw

ig
 -tcl fa

ct.i
u

n
ix>

 g
cc -c fa

ct.c fa
ct_

w
ra

p
.c -I/u

sr/lo
ca

l/in
clu

d
e

u
n

ix>
 ld

 -sh
a

re
d

 fa
ct.o

 fa
ct_

w
ra

p
.o

 -o
 fa

ct.so
u

n
ix>

 tclsh
7

.5
%

 lo
a

d
 ./fa

ct.so
%

 fa
ct 6

7
2

0
%

S
W

IG



S
W

IG
1996 Tcl/T

k W
orkshop

9

D
atatypes

•
A

ll C
/C

++ built-in datatypes

in
t, sh

o
rt, lo

n
g

, ch
a

r, flo
a

t, d
o

u
b

le
, vo

id

•
C

/C
++ pointers (used for everything else)

•
P

ointers represented as character strings
V

e
cto

r *n
e

w
_

V
e

cto
r(d

o
u

b
le

 x, d
o

u
b

le
 y, d

o
u

b
le

 z);

%
 se

t v [n
e

w
_

V
e

cto
r 1

 2
 3

]
_

1
0

0
8

e
2

4
8

_
V

e
cto

r_
p

•
P

ointers are type-checked at run-tim
e.

%
 se

t v [n
e

w
_

V
e

cto
r 1

 2
 3

]
%

 se
t n

 [n
e

w
_

N
o

d
e

]
%

 se
t d

 [d
o

t_
p

ro
d

u
ct $

v $
n

]
T

yp
e

 e
rro

r in
 a

rg
u

m
e

n
t 2

 o
f d

o
t_

p
ro

d
u

ct.
E

xp
e

cte
d

 _
V

e
cto

r_
p

%
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F
unctions, V

ariables, and C
onstants

•
W

rapping a C
/C

++ function

d
o

u
b

le
   fo

o
(d

o
u

b
le

 a
, in

t b
, vo

id
 *p

tr);
e

xte
rn

   V
e

cto
r *tra

n
sfo

rm
(M

a
trix *m

, V
e

cto
r *v);

in
t      M

yC
la

ss::b
a

r(d
o

u
b

le
);

•
Linking w

ith a global variable

e
xte

rn
 in

t S
ta

tu
s;

•
C

reating a constants

#
d

e
fin

e
  M

Y
_

C
O

N
S

T
     5

e
n

u
m

 sw
ig

 {A
L

E
, L

A
G

E
R

, P
O

R
T

E
R

};
co

n
st d

o
u

b
le

 P
I =

 3
.1

4
1

5
9

2
6

;

•
M

ost “typical” C
 declarations can be handled.

(but not functions taking arrays of pointers to functions, etc...)
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S
W

IG
 and C

++
•

S
im

ple C
++ classes and structs

•
C

onstructors, destructors, and virtual functions
•

S
ingle public inheritance

•
C

++ politely turned into C
 and w

rapped (for now
)

%
m

o
d

u
le

 list
%

{
#

in
clu

d
e

 “list.h
”

%
}

cla
ss L

ist {
p

u
b

lic:L
ist();

~
L

ist();
vo

id
 in

se
rt(ch

a
r *ite

m
);

in
t  le

n
g

th
;

sta
tic vo

id
 p

rin
t(L

ist *);
...

};

L
ist *n

e
w

_
L

ist(vo
id

) {
re

tu
rn

 n
e

w
 L

ist;
}vo

id
 d

e
le

te
_

L
ist(L

ist *l) {
d

e
le

te
 l;

}vo
id

 L
ist_

in
se

rt(L
ist *th

is, ch
a

r *i){
th

is->
in

se
rt(i);

}in
t L

ist_
le

n
g

th
_

g
e

t(L
ist *th

is) {
re

tu
rn

 th
is->

le
n

g
th

;
}in

t L
ist_

le
n

g
th

_
se

t(L
ist *th

is, in
t v){

re
tu

rn
 (th

is->
le

n
g

th
 =

 v);
}vo

id
 L

ist_
p

rin
t(L

ist *l) {
L

ist::p
rin

t(l);
}
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C
ontrolling and D

ebugging C
/C

++
•

S
W

IG
 provides direct access to C

/C
++ variables,

functions, constants, and classes.

•
R

equires m
inim

al or no code m
odifications

•
C

an control existing C
/C

++ applications at a
function level.

•
Tcl m

akes a great debugger.

•
E

asily add Tcl/T
k to program

s w
ithout w

orrying
about m

essy details.

•
S

W
IG

 w
orks particularly w

ell in research applications
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R
apid P

rototyping
•

U
se S

W
IG

 for prototyping and experim
entation

•
E

xam
ple : O

penG
L m

odule
•

D
eveloped from

 O
penG

L header files (gl.h, glu.h, aux.h)
•

708 constants
•

426 functions
•

> 8000 lines of w
rapper code

•
Total developm

ent tim
e :  < 20 m

inutes

•
S

am
ple code :

se
t lig

h
t_

a
m

b
ie

n
t [n

e
w

fv4
 0

.0
 0

.0
 0

.0
 1

.0
]

g
lL

ig
h

tfv $
G

L
_

L
IG

H
T

0
 $

G
L

_
A

M
B

IE
N

T
 $

lig
h

t_
a

m
b

ie
n

t
...
g

lC
le

a
r $

G
L

_
C

O
L

O
R

_
B

U
F

F
E

R
_

B
IT

g
lP

u
sh

M
a

trix
g

lR
o

ta
te

f 2
0

.0
 1

.0
 0

.0
 0

.0
g

lP
u

sh
M

a
trix

g
lT

ra
n

sla
te

f -0
.7

5
 0

.5
 0

.0
g

lR
o

ta
te

f 9
0

.0
 1

.0
 0

.0
 0

.0
a

u
xS

o
lid

T
o

ru
s 0

.2
7

5
 0

.8
5

g
lP

o
p

M
a

trix
...
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B
uilding M

odular A
pplications

•
S

W
IG

 can be used to build highly m
odular and

program
m

able applications

•
S

P
aS

M
 M

olecular
D

ynam
ics C

ode

•
M

AT
LA

B

•
D

ata A
nalysis

•
Tcl/T

k

•
D

on’t build a huge m
onolithic system

---build
com

ponents and reuse them
.
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Language Independence
•

A
ll languages have strengths and w

eaknesses

•
S

W
IG

 interface files are language independent

•
Language independent code re-use!

•
E

xam
ple :

•
P

erl5 script to generate w
eb statistics

•
U

ses M
AT

LA
B

 m
odule developed for Tcl/T

k
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C
urrent Lim

itations
•

C
++ support is incom

plete (and w
ill probably alw

ays
be so)

•
N

o exception m
odel

•
N

um
erical representation problem

s
(particularly unsigned integers and longs)

•
N

o variable or optional argum
ents

•
P

ointer m
odel is extrem

ely flexible, yet incom
patible

w
ith m

ost other Tcl extensions. (ie. F
ile handles).

•
S

W
IG

 is still too difficult to extend (w
ell, I think so).



S
W

IG
1996 Tcl/T

k W
orkshop

17

C
onclusions

•
S

W
IG

 w
orks w

ith a w
ide variety of C

 code
(and a reasonable subset of C

++)

•
P

articularly w
ell-suited for research applications

•
S

cientists like the ease of use
•

W
orks w

ell w
ith existing code

•
P

rovides a direct m
apping onto C

/C
++

•
Language independence is essential!
•

T
here is no “best” scripting language

•
D

ifferent applications have different needs

•
S

W
IG

 has proven to be rem
arkably reliable and

pow
erful in a variety of applications

•
M

uch w
ork rem

ains!
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F
uture W

ork
•

S
W

IG
 2.0

•
S

upport for m
ore target languages

•
Itcl

•
O

bject Tcl
•

ILU
•

Java?

•
A

n exception m
odel

•
M

ore com
plete C

/C
++ parsing

•
S

im
plified extension m

echanism

•
U

sing S
W

IG
 to do cool stuff
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B
latant A

dvertisem
ent

S
W

IG
 is free and fully docum

ented

S
ource code and user m

anual are available via
anonym

ous F
T

P
:

ftp
://ftp

.cs.u
ta

h
.e

d
u

/p
u

b
/b

e
a

zle
y/S

W
IG

T
he S

W
IG

 hom
epage:

h
ttp

://w
w

w
.cs.u

ta
h

.e
d

u
/~

b
e

a
zle

y/S
W

IG

T
he S

W
IG

 m
ailing list:

sw
ig

@
cs.u

ta
h

.e
d

u


