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1 Introduction

Rascalwasdesignedwith modularityin mind. ExistingC
or C++ codeshouldbeeasyto addto thesystemandthen
beaccessibleandusablethroughRascal.This guidewill
explainhow to addnew modulesto Rascal.

2 Concept

Rascaloffersaparsertogetherwith basicdatatypes.Func-
tions aredefinedon thesedatatypesandprovide the ba-
sic functionality. Modulescanaddnew datatypesor new
functionsor just overloadexisting functions,even with
different resulting type if necessary. Modules should
provide documentationwhich will be included into the
usermanual.Modulesshouldjust dependon thegeneric
datatypessothey cancombinedarbitrarily.

Modulesare registeredin the file value.in, which is the
top-level in-file. In the directory modules thereare the
in-files for thedifferentmodulesalongwith all otherfiles
necessaryfor the differentmodules.The in-files specify
which otherfiles areneededfor this module,definenew
datatypesand functionsfor themor basictypes. Based
on thesefiles parsevalue generatesa C++ classvalue in
value.out that incorporatesall differentdatatypes,along
with value.cpp thathasthenecessarystaticfunctions.Be-
sidesthat the documentationis preparedin value.tex as

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

In general the class value should behave like all the
datatypesincluded into the class, thus in generalyou
won’t have to changeexisting code. But therearesome
small thingsthataredifferent: Thecomparism-operators
do not return integer or bool but value which you cur-
rently have to cast to integer using the asINTEGER()
membermethod.

The parserwhich is definedin hoc.y andscan.l is com-
pletely separatedfrom the modulesand along with the
symbol-tablewhich is definedin the symtab-files this is
thecorestructureof Rascal.

3 Creating a new Module

Theminimal requirementfor a new moduleis just an in-
file asshown in figure1, but generallyamodulewill con-
sist of eacha cpp, hpp, in andtex-file; asan examplean
in-file for a Taylor arithmeticis in figure 2. The in-files
aresplit into sections,whichdon’t haveto bein aspecific
order, but it might be useful to have the newly defined
typesandcorrespondingfiles in thetop of thefile. Some
Sectionsarelistsothershave just oneparameter.
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3 CREATING A NEW MODULE 3.3 UnaryFunctions

3.1 The Type Section

This list definesnew datatypes;first the internal name
which shouldbe in capitalsby convention, the second
word specifiestherepresentationin C++. Non of thetwo
words may containspacesand it is advisableto gener-
ally typecasttemplatesto singlewords,likevaluetaylor is
nothingelseastaylor<value>, this shouldbedonein the
correspondinghpp-file. If any other#includesareneeded,
theseshouldalsobe#included in thehpp-file. In caseyou
justwantto addaC++functiononexistingdatatypes,you
might notneedthis section.

3.2 CPP-, HPP-, TEX-Section

Hereyou canspecifythe correspondingfiles. Theseare
optional like all other sectionsand again theremustn’t
be any spacesin the paths. The hpp-file shouldcontain
necessary#includes andtypedef s, thecpp-file additional
necessaryfunctions. The tex-file should contain user-
documentationandwill be linked to all otherdocumen-
tation.Thereforethetex-file shouldstartwith anew \sub-
section{Modulename} andexplainhow themoduleworks
alongwith examples.Thecommandmake doc will update
theuserguide.

3.3 Unary Functions

Therearefour kindsof unaryfunctions:

� Constructors,to createexpressionsof the new type
usingexisting types

� Unaryoperators(like “negative” operator- or “logi-
cal not” operator!); be awarethat C++ usesthe ex-
clamationmark “!” whereRascalusesthe tilde “˜”
as the exclamationmark is usedfor factorials(for
which Rascalcallstheunaryfunctionfac).

� Usualfunctionsthatcomputesomethingandwill be
availablein Rascal

� Theoutputfunction,which is neededto definehow
thenew typecanbeprinted

Eachline consistsof a function,thefirst word is thename
of the function, the secondthe returntype, the third the
type of the operandandthe fourth definesthe codethat
doesthework. Againnospacesareallowedwithin words,
thuscomplicatedfunctionsshouldbein thecorresponding
cpp-file, which arecalledhere. The resultandoperand-
type have to be definedbeforeand in the C++ part the
valueof theoperandis in thevariablea, which is of cor-
respondingC++ type of the operandtype. Insteadof a
type-namea wildcard “*” asanoperandtype. Thenthis
overloadwill beusedif thereis nootheroverloadfits bet-
ter. ThentheC++ codemustn’t usethevariablea, which
type would be undefined,but the variableva of the C++
typevalue.

If a function is defineda secondtime with thesametype
in theargument,the lastonewill beused;thusasanex-
ampleall genericmethodscanbeoverridden.An example
for this is in the ifraction-module,wherethedivision be-
tweentwo integers wasoverriddento have a constructor
for ifractions.

3.3.1 Implemented operators and predence

The following tableshows the predenceof the operators
andon whichC++ functionsthey aremappedto.

Operator C++-Function

=
?:

<,<=,>,>= less,lesseq,
greater, greatereq

==,!= eq,neq
& And
| Or

+,- add,sub
- neg

*,/,% mul, div, mod
ˆ,’,!,˜ pow, transpose,fac,Not
������� cell

To simplify the useof the value-class,the usualopera-
torswill bedefinedasfront-endsto thesefunctionswhere
possible.Thusyou mayaddtwo value-variablesas �	��

and this will invoke the correspondingadd(� , 
 ). Note
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4 QUESTIONS?

that somefunctionsareuppercasewhenthe lower case
versionis a key-word in C++.

3.4 Binary Functions

Here binary functions and binary operatorscan be de-
fined. To this sectionthesamerulesapply like for unary
functions,only that therearenow two operandsthat fol-
low theresult-type.A specialfunctionis thecell–function
which is beinginvokedwhena userappliestheparenthe-
sesto anexpressionof this type. If theuserinvokescell
two-dimensionally, like � ��
������ thenthis is beingmapped
to ������� � ������� � � ��
�������� .

3.5 Implicit Casts

It would bea bit tediousandsometimeseven impossible
to defineall functionsfor all datatypes,but p.e. oneex-
pectsthatfractionscanbeusedwith intervals,evenif both
modulesdon’t know of eachother. Thiscanbeachievedif
rascalgetsinformationson how to convertdatatypesinto
eachother. In above examplethe bestwould be to de-
finehow fractionscanbeconvertedto doubles.But it has
to be saidthat caststake time andfor the commoncases
specializedfunctionsshouldbedefined.Reasonableim-
plicit castsfor theifraction-moduleareshown in figure3.
As a sourceobjectalsoa wildcardmaybe used,but this
may leadto unexpectedresults. Generallycaststhat are
definedlaterarebeingpreferred,thusyou might needto
redefinecastsyou arenot planningto override.

3.6 Procedures

Proceduresare functions that return a value but do not
takeany arguments.Thisconceptis helpful for helpmes-
sagesor internalstatusreports.

3.7 Special Functions

Besidestheoperatorsthereareotherspecialnamedfunc-
tionsthatcanbeoveridden:

3.7.1 parseInteger VALUE STRING

As soonthescanneridentifiesanInteger, this function is
beingcalledwith the string of the numberasargument.
If the default conversionto integersdoesnot suit your
needs,overridethis functionwith a suitablemethodtak-
ing a stringandreturninga value.

3.7.2 parseDouble VALUE STRING

This function shouldconvert a string that wasidentified
asa floating point numberinto a value. If the standard
conversionto doubledoesnot satisfyyou, override this
function.

4 Questions?

Pleasesendquestions,ideas,hints,criticsandcongratula-
tionsto rascal@ritterbusch.de.
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4 QUESTIONS?

TYPES
MINI int
END

UNARYFUNCTIONS
mini MINI INTEGER a
output STRING MINI a?string("1"):string("0")
END

BINARYFUNCTIONS
and MINI MINI MINI a&b
or MINI MINI MINI a|b
END

PROCEDURES
one MINI 1
END

Figure1: A minimalisticModule
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4 QUESTIONS?

CPP modules/valuetaylor.cpp
HPP modules/valuetaylor.hpp
TEX modules/valuetaylor.tex

TYPES
TAYLOR valuetaylor
END

UNARYFUNCTIONS
taylor TAYLOR MATRIX (matrixtotaylor(a))
output STRING TAYLOR (output(a))
END

BINARYFUNCTIONS
add TAYLOR TAYLOR TAYLOR (a+b)
add TAYLOR * TAYLOR (va+b)
sub TAYLOR TAYLOR * (a+vb)
sub TAYLOR TAYLOR TAYLOR (a-b)
sub TAYLOR * TAYLOR (va-b)
sub TAYLOR TAYLOR * (a-vb)
mul TAYLOR TAYLOR TAYLOR (a*b)
mul TAYLOR * TAYLOR (va*b)
mul TAYLOR TAYLOR * (a*vb)
div TAYLOR TAYLOR TAYLOR (a/b)
div TAYLOR * TAYLOR (va/b)
div TAYLOR TAYLOR * (a/vb)
cell VALUE TAYLOR INTEGER (b<=a.dim()&&b>0)?a(b-1):value()
END

Figure2: Examplefor anin-file of a TaylorArithmetic

IMPLICITCAST
IFRAC INTEGER (ifraction(a))
DOUBLE IFRAC (double(a.num)/a.den)
END

Figure3: Implicit castsectionof ifraction.in
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