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Intersciis aprogramfor building aninterfacefile betweenScilabandFortransubroutinesor C
functions.This interfacedescribesboththeroutinecalledandtheassociatedScilabfunction.The
interfaceis automatically

1 Interface description files

To useInterscionehasfirst to write aninterfacedescriptionfile.
Thefile � interface name � .desc is asequenceof descriptionsof pairsformedby theScilab

function andthe correspondingC or Fortranprocedure(seetable1). In the following, we will
essentiallyconsiderFortransubroutineinterfacing.Theprocessis nearlythesamefor C functions
(see1.8).

�
Scilab function name � � function arguments �
� Scilab variable � � Scilab type � � possible arguments �

...
...

...
...

...
�

Fortran subroutine name � � subroutine arguments �
� Fortran argument � � Fortran type �

...
...

...
...

out � type � � formal output names �
� formal output name � � variable �

...
...

...
...

************** ** ** *** ** ** ** ** *

Table1: Descriptionof apairof ScilabfunctionandFortransubroutine

Eachdescriptionis madeof threeparts:
� descriptionof Scilabfunctionandits arguments

� descriptionof Fortransubroutineandits arguments

� descriptionof theoutputof Scilabfunction.

1.1 Description of Scilab function

The first line of the descriptionis composedby the nameof the Scilabfunction followed by its
input arguments.

The next lines describeScilabvariables: the input argumentsandthe outputsof the Scilab
function,togetherwith theargumentsof theFortransubprogramwith typework (for whichmem-
ory mustbeallocated).It is anerrornot to describesucharguments.

The descriptionof a Scilabvariablebegins by its name,then its type followed by possible
informationsdependingon thetype.

Typesof Scilabvariablesare:

any any type: only usedfor aninput argumentof Scilabfunction.

column columnvector:mustbefollowedby its dimension.

list list: mustbefollowedby thenameof thelist, � list name � . This namemustcorrespondto a
file � list name � .list whichdescribesthestructureof thelist (see1.7).
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matrix matrix: mustbefollowedby its two dimensions.

imatrix complex matrix: mustbefollowedby its two dimensions.

bmatrix booleanmatrix: mustbefollowedby its two dimensions.

polynom polynomial:mustbefollowedby its dimension(size)andthenameof theunknown.

row row vector:mustbefollowedby its dimension.

scalar scalar.

string characterstring:mustbefollowedby its dimension(length).

vector row or columnvector:mustbefollowedby its dimension.

sparse sparsematrix: mustbefollowedby its dimensions,thenumberof nonzeroelementsand
its real/complex flag

work working array: must be followed by its dimension. It must not correspondto an input
argumentor to theoutputof theScilabfunction.

A blankline andonly oneendsthisdescription.

1.2 Optional input arguments

Optionalargumentsaredefinedasfollows:

� [c val] . This meansthat c is an optionalargumentwith default valueval. val
canbe a scalar: e.g. [c 10], an array: e.g. [c (4)/1,2,3,4/] or a chain: e.g.
[c pipo]

� {b xx}. This meansthatb is an optionalargument. If not found, onelooks for xx in
currentexistingScialbvariables.

1.3 Description of Fortran subroutine

1.3.1 Fortran calling sequencedescription

Thefirst line of thedescriptionis composedby thenameof theFortransubroutinefollowedby its
arguments.

1.3.2 Fortran variables description

Thenext linesdescribeFortranvariables:theargumentsof theFortransubroutine.Thedescription
of aFortranvariableis madeof its nameandits type.MostFortranvariablescorrespondto Scilab
variables(except for dimensions,see1.5) and must have the samenameas the corresponding
Scilabvariable.

Typesof Fortranvariablesare:

char characterarray.

double doubleprecisionvariable.

int integervariable.
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real realvariable.

Othertypestypesalsoexist, thatarecalled“external” typessee1.6.

A blankline andonly oneendsthisdescription.

1.4 Description of the output of Scilab function

Thefirst line of thisdescriptionmustbegin by thewordout followedby thetypeof Scilaboutput.

Typesof outputare:

empty theScilabfunctionreturnsnothing.

list aScilablist: mustbefollowedby thenamesof Scilabvariableswhich form thelist.

sequencea Scilabsequence:mustbefollowedby thenamesof Scilabvariableselementsof the
sequence.This is theusualcase.

This first line mustbefollowedby otherlinescorrespondingto outputtypeconversion.This
is thecasewhenanoutputvariableis alsoaninputvariablewith differentScilabtype: for instance
an input columnvectorbecomesanoutputrow vector. The line which describesthis conversion
begins by the nameof Scilaboutputvariablefollowed by thenameof the correspondingScilab
input variable.See3.3asanexample.

A line beginningwith a star“*” endsthedescriptionof a pair of ScilabfunctionandFortran
subroutine.This line is compulsoryevenif it is theendof thefile. Do not forgetto endthefile by
acarriagereturn.

1.5 Dimensionsof non scalar variables

WhendefiningnonscalarScilabvariables(vectors,matrices,polynomialsandcharacterstrings)
dimensionsmustbegiven.Therearea few waysto do that:

� It is possibleto give thedimensionasaninteger(see3.1).

� Thedimensioncanbethedimensionof aninput argumentof Scilabfunction. This dimen-
sionis thendenotedby a formalname(see3.2).

� The dimensioncan be definedas an output of the Fortran subroutine. This meansthat
the memory for the correspondingvariable is allocatedby the Fortran subroutine. The
correspondingFortranvariablemustnecessaryhave anexternaltype(see1.6and3.3).

Intersci is not ableto treatthe casewherethe dimensionis an algebraicexpressionof other
dimensions.A Scilabvariablecorrespondingto thisvaluemustdefined.

1.6 Fortran variables with external type

Externaltypesareusedwhenthedimensionof theFortranvariableis unknown whencalling the
Fortransubroutineandwhenits memorysizeis allocatedin thissubroutine.This dimensionmust
beanoutputof theFortransubroutine.In fact,thiswill typically happenwhenwewantto interface
aC functionin whichmemoryis dynamicallyallocated.

Existingexternaltypes:
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cchar characterstringallocatedby a C functionto becopiedinto thecorrespondingScilabvari-
able.

ccharf thesameascchar but theC characterstringis freedafterthecopy.

cdouble C doublearray allocatedby a C function to be copiedinto the correspondingScilab
variable.

cdoublef thesameascdouble but theC doublearrayis freedafterthecopy.

cint C integerarrayallocatedby aC functionto becopiedinto thecorrespondingScilabvariable.

cintf thesameascint but theC integerarrayis freedafterthecopy.

csparse C sparsematrix allocatedby a C function, to be copiedinto the correspondingScilab
variable.thecopy.

csparsef thesameascsparse but theC sparsearrayis freedafterthecopy.

In fact,thenameof anexternaltypecorrespondsto thenameof aC function.ThisC function
hasthreearguments:thedimensionof thevariable,aninput pointerandanoutputpointer.

For instance,below is thecodefor externaltypecintf:

#include "../machine.h"

/* ip is a pointer to a Fortran variable coming from SCILAB
which is itself a pointer to an array of n integers typically
coming from a C function

cintf converts this integer array into a double array in op
moreover, pointer ip is freed */

void C2F(cintf)(n,ip,op)
int *n;
int *ip[];
double *op;
{
int i;
for (i = 0; i < *n; i++)

op[i]=(double)(*ip)[i];
free((char *)(*ip));

}

For themeaningof #include "../machine.h" andC2F see1.8.

Then,theusercancreateits own externaltypesby creatingits own C functionswith thesame
arguments.Intersciwill generatethecall of thefunction.

1.7 Using lists asinput Scilab variables

An input argumentof theScilabfunctioncanbea Scilablist. If � list name � is thenameof this
variable,afile called � list name � .list mustdescribethestructureof thelist. This file permits
to associatea Scilabvariableto eachelementof the list by definingits nameandits Scilabtype.
Thevariablesaredescribedin orderinto thefile asdescribedby table2.
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� comment on the variable element of the list �
� name of the variable element of list � � type � � possible arguments �
************** ** ** ** *** ** ** ** *

Table2: Descriptionof avariableelementof a list

Then,sucha variableelementof the list, in the file � interface name � .desc is referredto
asits namefollowedby thenameof thecorrespondinglist in parenthesis.For instance,la1(g)
denotesthevariablenamedla1 elementof thelist namedg.

An exampleis shown in 3.4.

1.8 C functions interfacing

TheC functionmustbeconsideredasaprocedurei.e. its typemustbevoid or thereturnedvalue
mustnotbeused.

The argumentsof the C function mustbe consideredasFortranargumentsi.e. they mustbe
only pointers.

Moreover, thenameof theC functionmustberecognizedby Fortran.For that,theincludefile
machine.h locatedin the directory � Scilab directory � /routines shouldbe includedin C
functionsandthemacroC2F shouldbeused.

2 Writing compatiblecode

2.1 Messagesand Err or Messages

To write messagesin theScilabmainwindow, usermustcall theout Fortranroutineor cout C
procedurewith thecharacterstringof thedesiredmessageasinput argument.

To returnan error flag of an interfacedroutine usermustcall the erro Fortran routineor
cerro C procedurewith thecharacterstringof thedesiredmessageasinput argument.This call
will producethe edition of the messagein the Scilabmain window andthe error exit of Scilab
associatedfunction.

2.2 Input and output

To openfiles in Fortran,it is highly recommendedto usethe Scilabroutineclunit. If the in-
terfacedroutineusestheFortranopen instruction,logical unitsmustin any casebegreaterthan
40.

call clunit( lunit, file, mode)

with:

� file thefile namecharacter string

� mode a two integervectordefiningtheopeningmodemode(2) definestherecordlength
for adirectaccessfile if positive.mode(1) is anintegerformedwith threedigitsf, a and
s

– f definesif file is formatted(0) or not (1)

– a definesif file hassequential(0) or directaccess(1)
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– s definesif file statusmustbenew (0), old (1), scratch(2) or unknown (3)

Filesopenedby acall to clunit mustbecloseby

call clunit( -lunit, file, mode)

In this casethefile andmode argumentsarenot referenced.

3 Examples

3.1 Example1

TheScilabfunctionis a=calc(str). Its input is astringandits outputis ascalar.
ThecorrespondingFortransubroutineis

subroutine fcalc(str,a,n)
character*(*) str
integer a

c
c

if (str(1:n).eq.’one’) then
a=1

elseif (str(1:n).eq.’two’) then
a=2

else
a=-1

endif
end

Its argumentsarea stringstr (usedasinput) andan integer a (usedasoutput)and the string
dimension.This last argumentis useful if the subroutinehasto be calledby a C program.The
descriptionfile is thefollowing:

calc str
str string n
a scalar

fcalc str a n
str char
a integer
n integer

out sequence a
***********************

3.2 Example2

Thenameof theScilabfunctionis c=som(a,b). Its two inputsarerow vectorsandits outputis
acolumnvector.
ThecorrespondingC procedureis:
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int csom_(n, a, b, c)
int *n;
float *a, *b, *c;

{
int k;
for (k = 0; k < *n; ++k)

c[k] = a[k] + b[k];
return(0);

}

. Its argumentsarearealarraywith dimensionn (usedasinput),anotherrealarraywith dimension
m (usedasinput) anda realarray(usedasoutput). Thesedimensionsm andn aredeterminedat
thecallingof theScilabfunctionanddo notneedto appearasScilabvariables.

Intersciwill do the job to make thenecessaryconversionsto transformthedoubleprecision
(default in Scilab)row vectora into a real arrayandto transformthe realarrayc into a double
precisionrow vector.

Thedescriptionfile is thefollowing:

som a b
a row m
b row n
c column n

csom a n b m c
a real
n integer
b real
m integer
c real

out sequence c
***********************

3.3 Example3

TheScilabfunction is [o,b]=ext(a). Its input is a matrix andits outputsarea matrix anda
columnvector.

ThecorrespondingFortransubroutineis fext(a,m,n,b,p) andits argumentsareaninte-
gerarray(usedasinput andoutput),its dimensionsm,n (usedasinput) andanotherintegerarray
andits dimensionp (usedasoutputs).

Thedimensionp of theoutputb is computedby theFortransubroutineandthememoryfor
thisvariableis alsoallocatedby theFortransubroutine(perhapsby to acall to anotherC function).
Sothetypeof thevariableis externalandwe choosecintf.

Moreover, theoutputa of theScilabfunctionis thesameastheinputbut its typechangesfrom
a ����� matrix to a ����� matrix. Thisconversionis mademy introducingtheScilabvariableo

Thedescriptionfile is thefollowing:

ext a
a matrix m n
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b column p
o matrix n m

fext a m n b p
a integer
m integer
n integer
b cintf
p integer

out sequence o b
o a
********************************

3.4 Example4

The nameof theScilabfunction is contr. Its input is a list representinga linear systemgiven
by its staterepresentationanda tolerance.Its returnis a scalar(for instancethedimensionof the
controllablesubspace).

Thenameof thecorrespondingFortransubroutineiscontr andits argumentsarethedimen-
sionof thestateof thesystem(usedasinput), thenumberof inputsof thesystem(usedasinput),
thestatematrix of thesystem(usedasinput), the input matrix of thesystem(usedasinput), an
integergiving thedimensionof thecontrollablesubspace(usedasoutput),andthetolerance(used
asinput).

Thedescriptionfile is thefollowing:

contr sys tol
tol scalar
sys list lss
icontr scalar

contr nstate(sys) nin(sys) a(sys) b(sys) icontr tol
a(sys) double
b(sys) double
tol double
nstate(sys) integer
nin(sys) integer
icontr integer

out sequence icontr
******************************

The type of the list is lss anda file describingthe list lss.list is needed.It is shown
below:

1 type
type string 3
******************************
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2 state matrix
a matrix nstate nstate
******************************
3 input matrix
b matrix nstate nin
******************************
4 output matrix
c matrix nout nstate
******************************
5 direct tranfer matrix
d matrix nout nin
******************************
6 initial state
x0 column nstate
******************************
7 time domain
t any
******************************

Thenumberof theelementsis not compulsoryin thecommentdescribingtheelementsof the
list but is useful.

4 Building and using the interface

4.1 Calling intersci

To useIntersciexecutethecommand:
intersci-n

� interface name � where � interface name � .desc is the file describingthe
interface(seeabove).

Theintersci-n scriptfile arelocatedin thedirectorySCIDIR/bin.
Usingintersci-n twofilesarecreated: � interface name � .cand � interface name � builder.sce

arecreated.Thefile T � interface name � .c containstheinterfacingproceduresfor eachnew Scilab
function. Thefile � interface name � builder.sceis a Scilabscriptwhich realizestheincremental
linking of thegateway file. It hasto becustomizedto setthefile variableto thenamesof the
objectfile associatedto thegateway andtheusersobjectsandlibrary filesneeded.

Example:Supposethat thedescriptionsgiven in theexample1 and2 above arewritten down in
thefile myex.desc.
Runningintersci-n oneobtains:

$% intersci-n myex

INTERSCI Version 3.0 (SEP 2000)
Copyright (C) INRIA/ENPC All rights reserved

**************************
processing SCILAB function "calc"
generating C interface for function (fcalc) Scilab function "calc"

**************************



4 BUILDING AND USING THE INTERFACE 11

processing SCILAB function "som"
generating C interface for function (fsom) Scilab function "som"

**************************
C file "myex.c" has been created
Scilab file "loader.sce" has been created

file "myex_builder.sce" has been created

TheScilabscriptmyex_builder.sce contains:

// generated with intersci
ilib_name = ’libmyex’// interface library name

table =["calc","intscalc";
"som","intssom"];
ilib_build(ilib_name,table,files,libs);

Supposethattheproceduresfcalc andcsom aredefinedin theFortranfile fcalc.f andtheC
file csom.c
Thefile ex01fi_builder.sce hasto becustomizedasfollow:

// generated with intersci
ilib_name = ’libmyex’; // interface library name
files=[’myex’,’fcalc’,’csom’] ;
libs=[]; //no libs required
table =["calc","intscalc";

"som","intssom"];
ilib_build(ilib_name,table,files,libs);

4.2 Compiling and building library

This builder file is to beexecutedby Scilab:

-->exec myex_builder.sce;
generate a gateway file
generate a loader file
generate a Makefile: Makelib
running the makefile

Thegeneratedfile lib � interface name � .c is theC gateway neededfor interfacingall routines
definedin � interface � namewith Scilab.

A dynamiclibrary is thencreatedaswell asafile loader.sce.

4.3 Loading in Scilab

Executingloader.sce loadsthelibrary into Scilabandexecutestheaddinter commandto
link thelibrary andassociatethenamesof thefunctionsto it. Wecanthencall thenew functions:
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-->exec loader.sce;
Loading shared executable ./libmyex.so
shared archive loaded
Linking libmyex (in fact libmyex_)
Interface 0 libmyex

Of coursethis instructioncanbewritten in oneof theScilabstartupfiles not to have to re-enterit
eachtimeScilabis started.

Thesenew functionscanthenbeusedastheothers:

-->a=[1,2,3];b=[4,5,6];
-->c=som(a,b)
c =

! 5. !
! 7. !
! 9. !
-->calc(’one’)
ans =

1.

4.4 Adding a new interface to the Scilabkernel

It is possibleto adda seta new built-in functionsto Scilabby a permanentlink theinterfacepro-
gram.For that,it isnecessarytoupdatethefilesdefault/fundef androutines/callinter.h.

Whenintersci is invokedasfollows:

intersci
�

interface name � � interface number �

intersci thenbuildsa.fundef file which is usedto updatethedefault/fundef file.
To adda new interfacethe userneedsalso to updatethe routines/callinter.h file

with aparticularvalueof fun Fortranvariablecorrespondingto thenew interfacenumber.
Two unusedemptyinterfaceroutinescalledby default (matusr.f andmatus2.f) arepre-

definedandmay be replacedby the interfaceprogram. Their interfacenumbers14 and24 re-
spectively. They canbeusedasdefault interfaceprograms.Theexecutablecodeof Scilabis then
madeby typing “make all” or “make bin/scilex” in Scilabdirectory.
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