High Level Musical Control of Sound Synthesis in OpenMusicCarlos Agon, Marco Stroppa, G�rard Assayag (IRCAM){agonc, stroppa, assayag}@ircam.frAbstract˚: new classes have been added toOpenMusic in order to handle the big amount ofparameters involved in the control of synthesis.OpenMusic (Assayag & al, 1999) is a computerassisted composition software based onCommon Lisp / CLOS (Steele 1990). It is is acomplete visual programming interface toCL/CLOS where user operations are mainlybased on the drag and drop scheme applied overicons, which stand for any OpenMusic-representable objects, and containers, which areeditable panels giving access to the internalstructure of objects. As CLOS is metaclasslanguage, classes are a particular kind of objects,which are in that case instances of metaclasses.So classes may be handled visually as icons, andtheir structure built or edited through theirgraphical containers. The same stands forgeneric functions, which containers own a set ofmethods. OpenMusic being a musically-orientedenvironment, a lot of predefined classes andmethods are made available to handle musicalstructures and allow their graphical edition(including, of course music notation).After a lot of investigations in the field ofsymbolic computation, we have decided toexplore the potential of the OpenMusic visuallanguage as a control environment for soundsynthesis. The idea was not to implementsynthesis engines into OM, but to handlevisually different high level control paradigms,then to generate the low level parameterstowards whatever engine was available around.We have set up a collaboration with MarcoStroppa who has been involved for a long timein the control question and who had set up hisown portable environment, called Chroma, inpure Common Lisp. The question adressed byStroppa was in particular how to manage hugequantities of control data, bringing them back toa few, musically significant abstractions. He haddesigned a matricial representation, where rowsand columns would set up vectors of values foridentified synthesis parameters. The good thingwas that values could be given as litterals aswell as functions, thus providing the abstractionneeded. Another advantage was that thesefunctions could be easily connected tocompositional processes, such as harmonic orrhythmical ones, independently from theconstraints of synthesis. As OpenMusicprovided already a powerful framework forcomposition, it seemed natural to implement thismatrix abstraction in order to articulate symboliccomposition and sound synthesis. It was also achallenge˚: would the visual object orientedenvironment resist and prove ergonomy whenconfronted to the large sets of data involved bysynthesis˚?Figure 1a

Figure 1bFigure 1cA new abstract class named �class-array�has been added to the OM kernel. It is intendedonly to be subclassed. In the new subclasses, theslots will define parameters for the synthesisprocess. More precisely, each slot will beattached to a row in the control matrix. Inpicture 1, two subclasses have been defined.Firstclass defines a set of parameters(slot,�slot4). SecondClass takes advantagefrom the underlying CLOS multiple inheritancescheme. Instead of defining new slots, we�ll usethe predefined slots of the note class (midic,vel, etc.) and these will constitute our synthesisparameters. Of course, the two approaches couldbe mixed, i.e., getting synthesis parameters bothfrom existing musical classes and by adding newones.Once our classes have been defined, they can beused inside a patch in order to generate newinstance objects. The way to do it in OM issimply to drag the class icon on a patch window.At this point, OM creates a factory. A factory isa box which has inputs and outputs (figured assmall round inlets and outlets) which areconnected to the internal slots of the object to becreated (fig. 2a). Upon evaluation, a new objectis instantiated and its slots are initialized. Afactory is generally associated with a graphicaleditor (Fig 2b), and with a miniview that showsthe content of the editor directly on the patch. Infigure 2a, only three among five parametershave been made visible as inlets. Theseparameters have been initialized in threedifferent manners. From left to right : thenumber of columns (20), a litteral sequence ofinteger values (which will be cycled throughuntill the number of columns is exhausted), asequence computed by a visual algorithm, and avisual-lambda expression (myPatch, opened inFig. 2c). The latter, also called lambda-patch, isa function that is passed as a functional objectrather than as a value resulting fromcomputation. Thus, instead of computing a greatnumber of values, we pass a function that willbe used on the fly to provide these values whenneeded. This technique is called lazy-evaluation.In our example, myPatch computes the functiony = cos(Pi/x). When the factory is evaluated, allthe row-slots are initialized with the minimalinformation that will be necessary later for thefull matrix to be computed. Note that the twolast rows in the matrix miniview bear defaultvalues, as the inlets corresponding to their slotshave not been used, and that the graphical editorcan be used to adjust manually the values aftercomputation.

Figure 2a Figure 2b