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SugarJ 

Goals 

• domain-specific syntax 

• language composition 

• extensible language-
definition mechanism 



import Pairs; 

import Regex; 

 

public class Test { 

  private (String, Boolean) homeDir = 

    ("/Users/seba", "/Users/seba".matches(/^\/[a-zA-Z\/]*$/)); 

} 

import Pairs; 

 

public class Test { 

  private (String, Integer) p = ("12", 34); 

} 
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SQL Pairs XML Regex 



Example: XML serialization 

in Java using SAX 
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public void appendBook(ContentHandler ch) { 

  String title = "Sweetness and Power"; 

  ch.startDocument(); 

  AttributesImpl bookAttrs = new AttributesImpl(); 

  bookAttrs.addAttribute("", "title", "title", "CDATA", title); 

  ch.startElement("", "book", "book", bookAttrs); 

  AttributesImpl authorAttrs = new AttributesImpl(); 

  authorAttrs.addAttribute("", "name", "name", "CDATA", "Sidney W. Mintz”); 

  ch.startElement("", "author", "author", authorAttrs); 

  ch.endElement("", "author", "author"); 

  ch.startElement("", "editions", "editions", new AttributesImpl()); 

  AttributesImpl edition1Attrs = new AttributesImpl(); 

  edition1Attrs.addAttribute("", "year", "year", "CDATA", "1985"); 

  edition1Attrs.addAttribute("", "publisher", "publisher", "CDATA", "Viking"); 

  ch.startElement("", "edition", "edition", edition1Attrs); 

  ch.endElement("", "edition", "edition"); 

  ch.endElement("", "editions", "editions"); 

  ch.endElement("", "book", "book"); 

  ch.endDocument(); 

} 



XML in SugarJ 
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import XML; 

 

public void appendBook(ContentHandler ch) { 

  String title = "Sweetness and Power"; 

 

  ch.<book title="{title}"> 

       <author name="Sidney W. Mintz" /> 

       <editions> 

         <edition year="1985" publisher="Viking Press" /> 

         <edition year="1986" publisher="Penguin Books" /> 

       </editions> 

     </book>;    

} 



public sugar Pairs { 

 

  context-free syntax 

    "(" JavaExpr "," JavaExpr ")" -> JavaExpr 

 

 

 

 

 

 

 

 

} 

public sugar Pairs { 

 

  context-free syntax 

    "(" JavaExpr "," JavaExpr ")" -> JavaExpr 

 

 

  rules  

    pair-desugaring : 

      |[ (~e1, ~e2) ]| -> |[ new Pair(~e1, ~e2) ]| 

 

 

 

} 

public sugar Pairs { 

 

  context-free syntax 

    "(" JavaExpr "," JavaExpr ")" -> JavaExpr 

 

 

  rules  

    pair-desugaring : 

      |[ (~e1, ~e2) ]| -> |[ new Pair(~e1, ~e2) ]| 

 

  desugarings 

    pair-desugaring 

} 
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 SDF 

 Stratego 

private (String, Integer) p = ("12", 34); 

Desugar private Pair<String, Integer> p = new Pair("12", 34); 

import Pairs; 

 

public class Test { 

  private (String, Integer) p = ("12", 34); 

} 



Metalevels and SugarJ 
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SugarJ is 

• object language 

 

• metalanguage 

libraries can affect both 

Application 

SugarJ 
extensions 



<xsd:schema targetNamespace="lib"> 

  <xsd:element name="book" type="Book" /> 

                 

  <xsd:complexType name="Book"> 

    <xsd:choice maxOccurs="unbounded"> 

      <xsd:element name="author" type="Person" /> 

      <xsd:element name="editions" type="Editions" /> 

    </xsd:choice> 

    <xsd:attribute name="title" type="string" /> 

  </xsd:complexType> 

</xsd:schema> 

prog :    stat+ ; 

stat : expr NEWLINE        -> expr 

 | ID '=' expr NEWLINE -> ^('=' ID expr) 

 | NEWLINE             -> ; 

expr : multExpr (('+' |̂'-'^) multExpr)* ; 

multExpr: atom ('*'^ atom)* ; 

atom : INT 

 | ID 

 | '('! expr ')'! ; 

Metalanguage extensions 
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• alternative syntax for grammars 

• concrete syntax for transformations 

• meta-DSL: XML Schema 

 ANTLR 

desugar 

rules  

  pair-desugaring : 

    PExpr(e1, e2) ->  

    NewInstance( 

      None(), 

      ClassOrInterfaceType(TypeName(Id("Pair")), None()), 

      [e1, e2], 

      None()) 

rules  

  pair-desugaring : 
    |[ (~e1, ~e2) ]| -> |[ new Pair(~e1, ~e2) ]| 



Metalanguage Extensibility: 
XML Schema 

desugar 

import BookSchema; 

 

ch.<book title="{title}"> 

     <author name="Sidney W. Mintz" /> 

     <editions> 

       <edition year="1985" publisher="Viking Press" /> 

       <edit    year="1986" publisher="Penguin Books" /> 

     </editions> 

   </book>;    

! ! 

<xsd:schema targetNamespace="lib"> 

  <xsd:element name="book" type="B 

  <xsd:complexType name="Book"> 

    <xsd:choice maxOccurs="unbound 

      <xsd:element name="author" t 

      <xsd:element name="editions" 

    </xsd:choice> 

    <xsd:attribute name="title" ty 

  </xsd:complexType> 

</xsd:schema> 
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MODEL-ORIENTED PROGRAMMING 

10 
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(module m 

  (provides t) 

  (define-syntax t …)) 

    

 

(requires m) 

…(t a)… 

Macros 

Model a = … 
 
 
Transformation t = … 
 
 
generate b as t(a) 
 
 
… b … 

MDD 

Modular but no “model reuse” 
 
SugarJ is in this camp 
 

Independent models but  
not modular, CWA, no separate comp. 
 
Undesirable stratification into meta-levels 

Build script 

Code using b 



Model-Oriented Programming 

• Extends SugarJ 

• First-class notion of models 

• All dependencies explicit through imports 
– Separate compilation 

• First-class notion of transformation application 
through imports 

• Can quote/unquote every software artifact 

 

• Combines the strengths of macros and models 
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Example: A state machine DSL 

13 



Using the state machine 
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Using the same model twice 
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Decomposing models with model imports 
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A model transformation applies to the transitive closure of the model imports 
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Modeling  on the meta-level: Assembling features of a template language 



Formalization [Work in progress] 
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Conclusions 

• We try to combine the strengths of macros 
and MDD 

– Macros: Modularity, Referential Integrity 

– MDD: Separate models and transformations 

• All dependencies are explicit 

• Everything is (or can be) a model 

• All concepts applicable across meta-levels 
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