
Sample Solutions for Chapter 4 
 
Exercise 8: Translation from XML to JSON 

Both XML (Extensible Markup Language) and JSON (JavaScript Object Notation) are notations for de-
scribing labeled data sets. An XML data set consisting of several XML elements 

<person> 
 <name>Meier</name> 
 <city>Wien</city> 
</person> 
<person> 
 <name>Huber</name> 
 <city>Berlin</city> 
</person> 

is represented in JSON as follows: 

[ 
 person: { 
  name: Meier, 
  city: Wien 
 }, 
 person: { 
  name: Huber, 
  city: Berlin 
 } 
] 

We will use a simplified XML grammar in this example: 

XML = { Element } . 
Element = "<" ident ">"  
  ( ident  
  | { Element }  
  )  
  "</" ident ">". 

Turn this grammar into an attributed grammar that transforms an XML data set into a JSON data set. 
Also check that the tag names in <ident> and </ident> match. 
 
Solution 

The general idea is simple: for each XML element, we get its tag name (e.g., the name of the <city> tag) and 
its content (e.g., Vienna) and generate the JSON format from it. This is done recursively for the sub-ele-
ments. 

A small challenge is the correct indentation and the correct setting of commas in JSON lists. For the 
indentation, we give each element an attribute that specifies how far it should be indented. When setting 
the commas in element lists, we keep track of whether an element is the first in the list (in which case we 
do not set a comma) or not (in which case we set a comma). 

XML  
=  (. boolean first = true;  
   System.out.print("["); .) 
  { Element <↓2, ↓first> (. first = false; .) 
  }  (. System.out.println();  
   System.out.println("]");.) . 

The elements on the outermost level are indented by 2 characters. For the first element, first = true, for all 
others, first = false. The production of Element looks like this:: 
  



Element <↓indent, ↓first> (. int indent; boolean first; String tag, val, s; .) 
= "<" Ident <↑tag> ">" (. if (first) System.out.println(); else System.out.println(","); .) 
 ( Ident <↑val> (. Indent(indent); 
    System.out.print(tag + ": " + val); .) 
 |  (. Indent(indent); 
    System.out.print(tag + ": {"); 
    first = true; .) 
  { Element <↓indent+2, ↓first> (. first = false; .) 
  } (. System.out.println(); 
    Indent(indent); 
    System.out.print("}"); .) 
 )  
 "</" Ident <↑s> ">" (. if (! s.equals(tag)) error("non-matching tag"); .)  . 

If an element contains a nested element list, we increase the indentation of the nested list by 2 characters. 
For the first element of this list, first is again true, for the other elements it is false. To print an indentation, 
we use a method Indent(): 

void Indent (int n) { 
 for (int i = 0; i < n; i++) System.out.print(" "); 
} 

For names, we declare a nonterminal symbol Ident, which recognizes the terminal symbol ident and returns 
its value (t.val) as an attribute: 

Ident <↑s> (. String s; .) 
= ident (. s = t.val; .) . 

This is a common technique to mimic terminal symbols with attributes. 




