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Overview

● SuperCollider development
● The Unified Modeling 

Language (UML)
● Adopting the UML to 

SuperCollider
● Examples, Plans & Conclusion
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Typical SuperCollider 
Development Environment
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Typical SuperCollider 
Development Environment

Application or 
Test Code 
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Typical SuperCollider 
Development Environment

Class-Library 
Code (OOP)
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Model-Driven Development
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Model-Driven Development

Application or 
Test Code 
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Model-Driven Development

Class-Library
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The Unified Modeling 
Language (UML)

● Visual symbols that represent 
elements of object-oriented 
programming languages

● Classes / Methods / Attributes, 
Inheritance, Relationships etc.
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The Unified Modeling 
Language (UML)

MidiNote

#channel :int
#pitch :int
#velocity :int

+ play ():void
+ getName ():String

cd: midi-note

Attributes 

Methods

Class
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The Unified Modeling 
Language (UML)

cd: inheritance

Subclass

+ doSomethingElse (d: int ):void
+ abstractMethod (c:int ):int

Superclass

+ method (a:int ,b:String ):void
+ abstractMethod (c:int ):int

Inheritance 

cd: relationship

MidiSequence

+ play ():void

MidiTrack

+ play ():void *

Relationship
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Software-Development 
using the UML: Example

MusicalElement

#time :int
#duration :int

+ play ():void

Note

#midiChannel : int
#pitch :int
#velocity :float

+ play ():void

Sample

#sourceFile :String
#velocity :float

+ play ():void

Sequence

+ play ():void

sequencedElements+

*

cd: class-diagram
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Benefits of Visual Modeling

● Navigability

–all accessable at a glance
● Comprehension

–spatial relationships describe 
the software

–distances, links, groupings etc.
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Some UML-Tools available

● Enterprise Architect 
http://www.sparxsystems.com

● Fujaba 
http://www.fujaba.de/

– free, GLP-license, Eclipse integration
● Poseidon for UML (used here) 
http://www.gentleware.de/
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Some UML-Tools available

● EclipseUML
http://www.eclipseuml.com/

● Rational Rose ('grandfather')
http://www.rational.com/

● Visual Paradigm
http://www.visual-paradigm.com/

● and many more...
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Mapping from UML 
to SuperCollider

● Not a programming language 
itself

● → Translate the model to a 
target programming language 
to get runnable software
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Mapping from UML 
to SuperCollider

// class Sequence
//
Sequence : MusicalElement
    // ...

} // end Sequence

// class MusicalElement
//
MusicalElement {
    var time;
    var duration;
    //...
} // end MusicalElement

Code-Generation

// class Note
//
Note : MusicalElement {
    var midiChannel;
    var pitch;
    var velocity;
    // ...
} // end Note// class Sample

//
Sample : MusicalElement {
    var sourceFile;
    var velocity;
    // ...
} // end Sample

MusicalElement

#time :int
#duration :int

+ play ():void

Note

#midiChannel : int
#pitch :int
#velocity :float

+ play ():void

Sample

#sourceFile :String
#velocity :float

+ play ():void

Sequence

+ play ():void

sequencedElements+

*

cd: class-diagram
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Mapping from UML 
to SuperCollider

UML SuperCollider
Class Class
Package None
Attribute (Instance-)

Variable
Static Attribute Class-Variable (*)
Types None, comments
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Mapping from UML
to SuperCollider

UML SuperCollider
Method
('operation')

Method
('message'/'fctn.')

Static Method Class-Method (*)
Abstract Method method always

throwing an error 
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Mapping from UML
to SuperCollider

UML SuperCollider
0..1/1..1-
Relationships

Variable,
reference to
single instance

0..*/1..*-
Relationships

Variable, list with
references to
instances
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Mapping from UML
to SuperCollider

UML SuperCollider
Public (+)
visibility of
attributes

Variable with
getter / setter
(“<>”). 

Package (~),
Protected (#), 
Private (-)

None, neither
attributes nor
methods.
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Code Templates for 
SuperCollider

● Templates: 
one way to implement mapping 
from UML to Code

–here tool „Poseidon“, 
but principle applicable to 
others
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Code Templates for 
SuperCollider: Excerpt

## --- Render a single attribute. ---
#macro (renderOneAttribute $preparedAttr)
...
#if ($visibility.indexOf("public")!=-1)
#set ($SCvis = "<>")
#end
    ${SCvar}${SCvis}${name}${initialVal}; \
// type \
#stripPkg($preparedAttr.getTypeAsString())
#end
...
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Example: 
SFSlice Classes

BBCut

SF3

BBCutProc

SFSlice

children#

*
parent+

SFAnchorstart+

end+

*
relativeTo+

anchors#ownerSlice+

current+

SFTime

time+

relAnchor+

SFCuelist

cues+* {ordered }

masterslice+

BBCuelistProc

cuelist+

master+

0..1

cd: sfslice classes
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Example 
SFSlice Classes
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Example 
SFSlice Classes
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Example: Generated Code
/* 
 * SuperCollider3 source file "SFSlice.sc" 
 * Written by Jens Gulden, jgulden@cs.tu-berlin.de.
 * Licensed under the GNU General Public License (GPL),
 * this software comes with NO WARRANTY.
 */

// --- class SFSlice ----------------------------------------------------------
//
SFSlice {
    // --- attributes
    var <>name; // type  String
    var <>childrenByName; // type  Dictionary
    var <>ankersByName; // type  Dictionary
    var padCount = 0; // type  int
    var lastSlice; // type  SFSlice

    // --- relationships
    var <>master; // 0..1-relation to type  SF3
    var <>start; // 0..1-relation to type  SFAnker
    var <>end; // 0..1-relation to type  SFAnker
    var <>parent; // 0..1-relation to type  SFSlice
    var children; // 0..*-relation to type  SFSlice
    var ankers; // 0..1-relation to type  SFAnker
    var <>current; // 0..1-relation to type  SFAnker

    // --- new() : SFSlice----------------------------------------------------
    //
    *new {        
        ^super.new.ankersByName_(Dictionary.new).childrenByName_(Dictionary.new);
    } // end new

    ...
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Example: 
XML DOM Implementation

DOMNode

+ node_ELEMENT:int = 1
+ node_ATTRIBUTE:int = 2
+ node_TEXT:int =3
+ node_CDATA_SECTION:int = 4
+ node_PROCESSING_INSTRUCTION:int = 7
+ node_COMMENT :int = 8
+ node_DOCUMENT :int =9
+ node_DOCUMENT_FRAGMENT:int = 11
#nodeValue :String
#nodeName :String
#nodeType :int
#startIndex :int
#splitIndex : int
#endIndex :int
#attributes :Dictionary = nil

+ getNodeName ():String
+ setNodeName (name :String ):void
+ getNodeValue ():String
+ setNodeValue (value :String ):void
+ getNodeType (): int
+ setNodeType (type :int ):void
+ getParentNode ():DOMNode
+ setParentNode (p:DOMNode ):
+ getChildNodes (deep:boolean ):List
+ getFirstChild ():DOMNode
+ getLastChild ():DOMNode
+ getPreviousSibling ():DOMNode
+ getNextSibling ():DOMNode
+ getAttributes ():Dictionary
+ getOwnerDocument ():DOMDocument
+ insertBefore (newChild :DOMNode ,refChild :DOMNode ):DOMNode
+ replaceChild (newChild :DOMNode ,oldChild :DOMNode ):DOMNode
+ removeChild (oldChild :DOMNode ):DOMNode
+ appendChild (node :DOMNode ):void
+ hasChildNodes ():boolean
+ cloneNode (deep:boolean ):DOMNode
~hasAttributes ():boolean
~do (action :Function ):void
~collect (action :Function ):List
~select (action :Function ):List
~reject (action :Function ):List
~detect (action :Function ):DOMNode
#init (owner :DOMDocument ,type :int ,name :String ,value :String ,start : int ,split : int ,end: int ):
#getNextSiblingOfChild (child :DOMNode ):DOMNode
#getPreviousSiblingOfChild (child :DOMNode ):DOMNode
#parse (parent :DOMNode ,pos: int ): int
#format (indentLevel :int ):String

DOMElement

~new (owner :DOMDocument ,tagname :String ):DOMElement
+getTagName ():String
+getAttribute (name :String ):String
+setAttribute (name :String ,value :String ):
+ removeAttribute (name :String ):void
+getAttributeNode (name :String ):DOMAttr
+getElementsByTagName (tagname :String ):List
+normalize ():void
~getText ():String
~getElement (tagname :String ):DOMElement
~hasAttributes ():boolean
~hasAttribute (name :String ):boolean
#parse (parentNode :DOMNode ,pos: int ):void
#format (indentLevel :int ):String
#parseAttributes ():void
#initAttributes (attrs :Dictionary ):
+getNodeName ():String
+getAttributes ():Dictionary

DOMDocument

+ filename :String = "<none>"
+ parseComments :boolean = false
+ preserveWhitespace :boolean = false
+ indent :int = 4
#standardEntities :TwoWayDictionary

+ new (filename :String ):void
+ getDoctype ():DOMNode
+ getImplementation ():DOMImplementation
+ getDocumentElement ():DOMElement
+ createElement (tagname :String ):DOMElement
+ createDocumentFragment ():DOMDocumentFragment
+ createTextNode (text :String ):DOMText
+ createComment (comment :String ):DOMComment
+ createCDATASection (cdata :String ):DOMCDATASection
+ createProcessingInstruction (target :String ,data :String ):DOMProcessingInstruction
+ getElementsByTagName (tagname :String ):List
~read(file :File):void
~write (file :File ):void
~parseXML (xml :String ):void
~format ():String
~importNode (node:DOMNode ):DOMNode
#initFromFile (filename :String ):
#parse (parentNode :DOMNode ,pos: int ):int
#parseQuoted (pos:int , result :Ref): int
#linenr (pos:int ): int
#skipUntil (pos: int ,delim :String ):int
#parseError (message :String ,pos:int ):
#initStandardEntities ():void
#decodeStandardEntities (s:String ):String
#encodeStandardEntities (s:String ):String

ownerDocument# documentElement#

children#
*

parent#

DOMCharacterData

#until :String
#start :String
#end:String

+ getData ():String
+ setData (data :String ):void
+ getLength (): int
+ substringData (offset : int ,count :int ):String
+ appendData (data :String ):String
+ insertData (offset : int ,data :String ):void
+ deleteData (offset :int ,count :int ):void
+ replaceData (offset :int ,count :int ,data :String ):
#init (owner :DOMDocument ,type :int ,name :String ,value :String ,s:String ,e:String ,u:String ):void
#parse (parentNode :DOMNode ,pos: int ): int
#format (indentLevel :int ):String
#getDataFormatted ():String
+ getNodeValue ():String

DOMText

#textValue :String

~new (owner :DOMDocument ,text :String ):DOMText
+splitText (offset : int ):DOMText
~getText ():String
~setText (text :String ):
#getDataFormatted ():String
+setData (data :String ):

DOMComment

~new (owner :DOMDocument ,comment :String ):DOMComment
~getComment ():String
~setComment (text :String ):
#markDummyDoctype ():void

DOMCDATASection

~new(owner :DOMDocument ,cdata :String ):DOMCDATASection

DOMAttr

#parse (parentNode :DOMNode ,pos:int ,endIndex :int ):void
#format (indentLevel :int ):String
#init (parentNode :DOMNode ):

DOMProcessingInstruction

+new (owner :DOMDocument , target :String ,data :String ):
+getTarget ():String
+getData ():String
+setData (data :String ):
#parse (parentNode :DOMNode ,pos: int ): int
#format (indentLevel :int ):String
+getNodeName ():String
+getNodeValue ():String

attrs#

*

Toolbox

(from util )

+ trimLeft (s:String ):String
+ trimRight (s:String ):String
+ trim (s:String ):String
+ repeat (s:String ,n: int ):String
+ isMultiline (s:String ):boolean
+split (s:String ,delim :String ):List
+splitLines (s:String ):List
+ join (l:List ,delim :String ):String
+ joinLines (l:List ):String
+ indent (s:String ,shift :int ):String
+unindent (s:String ,shift : int ):String
+ indentAbs (s:String ,shift :int ):String
+hasInstanceVar (o:Object ,varname :String ):boolean
+hasClassVar (o:Object ,varname :String ):boolean
+hasVar (o:Object ,varname :String ):boolean
+getVar (o:Object ,varname :String ):Object
+setVar (o:Object ,varname :String ,value :Object ):void
+numberFormat (num :SimpleNumber ,maxDec : int ,minDec :int ,minWhole :int ,leadFill :String ):String
+countDigits (num :int ): int
+blanks (n:int ):String

TwoWayDictionary

(from util )

#reverse :Dictionary

+add(association :Association ):void
+atValue (value :Object ):Object

Dictionary

(from sc-lang )

DOMDocumentFragment

~new (owner :DOMDocument ):DOMDocumentFragment
~format (indentLevel :int ):String

<< Singleton >>

DOMImplementation

#instance :DOMImplementation

+ instance ():DOMImplementation
+hasFeature(feature :String ,version :String ):boolean

DOM classes
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Future Plans

● Migration
to a free 
UML-tool,
maybe 
Fujaba
www.fujaba.de
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Conclusion

● Visual modeling techniques are 
practically useful, adoptable to 
non-mainstream languages

● SuperCollider is equipped with all 
necessary constructs to adopt 
state-of-the-art development 
techniques
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Thank You!

Questions?
Jens Gulden, jgulden@cs.tu-berlin.de

http://swiki.hfbk-hamburg.de/MusicTechnology/751

 

The sc-cube logo originates from http://snowofbutterflies.com/m/sc_cube/.


