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representative fonns and method fonns. lnstance representative fonns linked by a line to the method's contour 
represent parameters. A line labeled selfidentifíes, as usual, the receptor of the message triggering the method defíned 
by the contour. The ternary method sum in Figure 3-2 constraints an instance of a complex (say the one linked to the 
contourby a line labeled "2'') to be the sum of two other complex numbers. The invocation of this method does not 
necessarily assume that all values for the attributes of the instances involved should be uniquely defíned. The 
particular relation associated with the method is interpreted in the underlined semantic model which may impose 
restrictions on the set of values for instances in a method invocation. Double lines identify that instance 
representative fonn receiving 

Figure 3-2. Addition of two complex numbers 

the message. As mentioned befo re, methods may contain conditional computational paths (Figure 3-3). 

accu m@Col-Comp 

nil 

Figure 3-3. (a) Conditionals. (b) Implicit ask in method invocation 

Conditionals are represented by two or more contours inside another contour, as shown in Figure 3-3(a). The 
semantics of conditionals is related to the notion of Ask agents in the concurrent constraint programming paradigm 
[Sar93]. Figure 3-3(a) depicts a metliod that implements a reduction operation on a collection of objects. The 
method uses an operation (addition, in this case) anda given initial value to accumulate the elements of a collection 
of complex numbers. The guards in the conditional ask for a particular form (either ni! or composite head-tail) cr 
the argument self (the collection) to be dcduced from the information implicit in all relations that have been 
imposed. The guards represent the predicates Object(self) = nil and 3hct.u 1 Object(self) = cons(hd,tl). Methods 
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[-Amb:lnambitus 1 

Figure 3-5 Implementation of the ambitus constraint 

A hierarchical classification of syntax formalisms for visual languages can be found in [Mey91]. A logical approach 
to specification of syntax and semantics has been proposed recently, and its convenience evaluated in the definition of 
Pictorial Janus [Haa96], [GC96]. We follow a different path. In our view, the syntax of Cordial is formed out ci 
graphical elements built on a !ayer above Higraphs. This ]ayer should be high enough to allow ease ofprogramming 
but also low enough to be directly translatable to it. In this way syntax and static semantics of Cordial programs are 
expressed by this translation. Higraphs provide a clearly defined visual formalism useful in a variety of applications. 
It derives its expressive power from an integration oftwo well known mathematical formalisms, Venn diagrams and 
graphs. The integration can neatly express structural composition of entities (via set theoretic operations) as well as 
relations. Sets are represented by closed contours (called blobs). A dashed line partitioning a blob defines a Cartesian 
product. Relations are depicted by arrows or lines linking blobs together. Relations can be labeled inside a 
diamond. Thus Higraphs represent graphs whose nodes can have structure. Figure 4-1 represents sets 
X, Y,A,B,C,D,E,F satisfying Y, E, F ~X, D ~E, Y= (AU B) x (C UD) (in Higraphs product is unordered) and 
relation Re e X F . We give formal visual syntax and semantics to Cordial by defining a translation of a 
program into a Higraph. We will do this by a composition of expansions in which method forros are first expanded 
into its associated contour and this contour together with the forms contained in it thcn (recursively) expanded into a 
Higraph. In Figure 4-2 method forro m is expanded into a contour showing two method forros m 1, m1 and four 
instance representatives ir1, ir1 , ir3, ir4• Method m can be further expanded into a Higraph as shown in Figure 4-2. 
Blobs b 1, b1 are sets of instances satisfying the constraints imposed by messages involving m 1, m1 in Figure 4-2. 
More precisely, 

Figure 4-1 A Higraph 
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visual programs by a formal translation into an extension of the Higraph formalism. This translation defines 
methods as blobs containing tuples of instances defined by set theoretic operations over values defined in an 
underlined semantic model. Cordial is part of a project aimed at defining powerful tools for musical composition. It 
inherits from ideas in Patchwork and Niobé [Rue94]. An implementation of the visual model in JAVA is currently 
under way. The strategy for constructing a semantic model is to define a concurrent calculus integrating objects and 
constraints. An extension with constraints (but not objects) is given in [VDR97]. Adding objects to this calculus, 
constructing from ideas in Tyco [Vas94] is under way. We are currently working on more declarative syntax 
specification of Cordial using descriptive logic [Haa96). We plan to test the usability of the language by 
constructing a musical orchestration system in the near future. 
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