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1 Introduction

Rascalwasdesignedvith modularityin mind. ExistingC
or C++ codeshouldbe easyto addto the systemandthen
be accessiblandusablethroughRascal.This guidewill

explain how to addnew modulesto Rascal.

2 Concept

Rascabffersaparsetogethemwith basicdatatypesFunc-
tions are definedon thesedatatypesand provide the ba-
sic functionality Modulescanaddnew datatypesr nev

functionsor just overloadexisting functions, even with

different resulting type if necessary Modules should
provide documentatiorwhich will be includedinto the
usermanual. Modulesshouldjust dependon the generic
datatypesothey cancombinedarbitrarily.

Modulesare registeredin the file value.in, which is the
top-level in-file. In the directory modules thereare the
in-files for the differentmodulesalongwith all otherfiles
necessaryor the differentmodules. The in-files specify
which otherfiles areneededor this module,definenew
datatypesand functionsfor them or basictypes. Based
on thesefiles parsevalue generates C++ classvalue in
value.out thatincorporatesall differentdatatypesalong
with value.cpp thathasthe necessargtaticfunctions.Be-
sidesthat the documentationis preparedn valuetex as

well asthefiles value.fn* which areusedto export func-
tion definitionsto the parser

In generalthe class value should behae like all the
datatypesincluded into the class, thus in generalyou
won't have to changeexisting code. But therearesome
smallthingsthat aredifferent: The comparism-operators
do not returninteger or bool but value which you cur-
rently have to castto integer using the assNTEGER()
membemethod.

The parserwhich is definedin hoc.y andscan.| is com-
pletely separatedrom the modulesand along with the
symbol-tablewhich is definedin the symtab-files this is
the corestructureof Rascal.

3 Creatinganew Module

The minimal requiremenfor a nev moduleis justanin-
file asshown in figure 1, but generallya modulewill con-
sistof eacha cpp, hpp, in andtex-file; asan examplean
in-file for a Taylor arithmeticis in figure 2. Thein-files
aresplitinto sectionswhichdon't have to bein aspecific
order, but it might be usefulto have the newly defined
typesandcorrespondindiles in thetop of thefile. Some
Sectionsarelists othershave just oneparameter
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3.3 UnaryFunctions

3.1 TheType Section

This list definesnew datatypesifirst the internal name
which shouldbe in capitalsby corvention, the second
word specifiegherepresentatioin C++. Non of thetwo

words may containspacesandit is advisableto gener

ally typecastemplatego singlewords,lik e valuetaylor is

nothingelseastaylor<value>, this shouldbe donein the

correspondindppp-file. If ary other#includesareneeded,
theseshouldalsobe#included in the hpp-file. In caseyou

justwantto adda C++functionon existing datatypesyou

might not needthis section.

3.2 CPP-, HPP-, TEX-Section

Hereyou canspecifythe correspondindiles. Theseare
optional like all other sectionsand againthere mustnt

be any spacesn the paths. The hpp-file shouldcontain
necessarytincludes andtypedef s, the cpp-file additional
necessarnyfunctions. The tex-file should contain user

documentatiorandwill be linked to all otherdocumen-
tation. Thereforethetex-file shouldstartwith a new \sub-

section{ Modulename} andexplain how themoduleworks
alongwith examples.Thecommandnake doc will update
theuserguide.

3.3 Unary Functions

Therearefour kindsof unaryfunctions:

e Constructorsto createexpressionf the new type
usingexisting types

e Unaryoperatorglike “negative” operator- or “logi-
cal not” operator!); be awarethat C++ usesthe ex-
clamationmark“!” whereRascalusesthe tilde “™
asthe exclamationmark is usedfor factorials(for
which Rascalkallsthe unaryfunctionfac).

¢ Usualfunctionsthatcomputesomethingandwill be
availablein Rascal

e The outputfunction, which is neededo definehow
thenew type canbe printed

Eachline consistof afunction,thefirst word is thename
of the function, the secondthe returntype, the third the
type of the operandandthe fourth definesthe codethat
doesthework. Againnospacesreallowedwithin words,
thuscomplicatedunctionsshouldbein thecorresponding
cpp-file, which are calledhere. The resultand operand-
type have to be definedbeforeandin the C++ part the
valueof the operands in the variablea, which is of cor
respondingC++ type of the operandtype. Insteadof a
type-namea wildcard“*” asanoperandype. Thenthis
overloadwill beusedif thereis no otheroverloadfits bet-
ter. Thenthe C++ codemustnt usethe variablea, which
type would be undefined put the variableva of the C++
typevalue.

If afunctionis defineda secondime with the sametype
in the argument the lastonewill be used;thusasanex-
ampleall genericnethodsanbeoverridden.An example
for thisis in theifraction-module,wherethe division be-
tweentwo integers wasoverriddento have a constructor
for ifractions.

3.3.1 Implemented operatorsand predence

The following table shaws the predenceof the operators
andonwhich C++ functionsthey aremappedo.

[ Operator | C++-Function |
?:
<,<=,>>= less,lesseq,
greatergreatereq
=== eq,neq
& And
| Or
+- add,sub
_ neg
* | % mul, div, mod
s pow, transposefac, Not
() cell

To simplify the useof the value-class,the usualopera-
torswill bedefinedasfront-endso thesefunctionswhere
possible.Thusyou mayaddtwo value-variablesasa + b
andthis will invoke the correspondingadd@ , b). Note
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that somefunctionsare uppercasewhenthe lower case
versionis akey-wordin C++.

3.4 Binary Functions

Here binary functions and binary operatorscan be de-
fined. To this sectionthe samerulesapply like for unary
functions,only thattherearenow two operandghat fol-
low theresult-type A speciafunctionis thecell-function
whichis beinginvokedwhena userappliesthe parenthe-
sesto an expressionof this type. If the userinvokescell
two-dimensionallylike A(1, 2) thenthisis beingmapped
to cell(cell(A,1),2).

3.5 Implicit Casts

It would be a bit tediousandsometimesvenimpossible
to defineall functionsfor all datatypeshut p.e. oneex-
pectsthatfractionscanbeusedwith intervals,evenif both
modulesdon’t know of eachother Thiscanbeachievedif
rascalgetsinformationson how to corvertdatatypesnto
eachother In abore examplethe bestwould be to de-
fine how fractionscanbe corvertedto doubles But it has
to be saidthat caststake time andfor the commoncases
specializedunctionsshouldbe defined. Reasonablén-
plicit castdor theifraction-moduleareshavn in figure3.
As a sourceobjectalsoa wildcard may be used,but this
may leadto unexpectedresults. Generallycaststhat are
definedlater arebeing preferred thusyou might needto
redefinecastsyou arenot planningto override.

3.6 Procedures

Proceduresare functionsthat return a value but do not
take any arguments.This concepis helpfulfor helpmes-
sagesr internalstatusreports.

3.7 Special Functions

Besideghe operatorghereareotherspecialnamedfunc-
tionsthatcanbeoveridden:

3.71 parselnteger VALUE STRI NG

As soonthe scannetidentifiesan Integer, this functionis
being called with the string of the numberasargument.
If the default corversionto integersdoesnot suit your
needspverridethis function with a suitablemethodtak-
ing astringandreturningavalue.

3.7.2 parsebDoubl e VALUE STRI NG

This function should corvert a string that wasidentified

asa floating point numberinto a value. If the standard
corversionto doubledoesnot satisfy you, override this

function.

4 Questions?

Pleasesendquestionsideas hints,critics andcongratula-
tionsto rascal @ritterbusch.de.
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TYPES
M NI i nt
END

UNARYFUNCTI ONS

m ni M NI | NTEGER a
out put STRING M N a?string("1"):string("0")
END

Bl NARYFUNCTI ONS

and M NI M NI M NI a&b
or M NI M NI M NI alb
END

PROCEDURES

one M NI 1

END

Figurel: A minimalisticModule
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CPP nmodul es/ val uet ayl or. cpp

HPP nmodul es/ val uet ayl or . hpp

TEX nmodul es/ val uet ayl or. t ex

TYPES

TAYLOR val uet ayl or

END

UNARYFUNCTI ONS

tayl or TAYLOR MATRI X (matrixtotaylor(a))
out put STRING TAYLOR (output(a))
END

Bl NARYFUNCTI ONS

add TAYLOR TAYLOR TAYLOR (a+h)
add TAYLOR * TAYLOR (vat+b)
sub TAYLOR TAYLOR * (a+vb)
sub TAYLOR TAYLOR TAYLOR (a-b)
sub TAYLOR * TAYLOR (va-h)
sub TAYLOR TAYLOR * (a-vb)
mul TAYLOR TAYLOR TAYLOR (a*b)
mul TAYLOR * TAYLOR (va*b)
mul TAYLOR TAYLOR * (a*vhb)
div TAYLOR TAYLOR TAYLOR (a/b)
div TAYLOR * TAYLOR (va/b)
div TAYLOR TAYLOR * (al vb)
cell VALUE  TAYLOR | NTEGER (b<=a. di m() &b>0) ?a(b-1): val ue()
END

Figure2: Examplefor anin-file of a Taylor Arithmetic

| MPLI Cl TCAST

| FRAC I NTEGER (ifraction(a))

DOUBLE | FRAC (doubl e(a.nun)/a.den)
END

Figure3: Implicit castsectionof ifraction.in



