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What is a JSON document?

{
"day": 29,
"place": {

"city": "Paris",
"country": "France"

},
"authors": ["Bruyère", "Pérez", "Staquet"]

}

I An object is an unordered collection of key-value pairs.
I An array is an ordered collection of values.
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Adding constraints to a document

We want a document to satisfy some constraints, given in a JSON
schema.

We want to decide whether a document d satisfies the schema S.
Simple idea: explore d and S in parallel and check that each value
in d is correct for S.

What if S contains Boolean operations?
↪→ We may need to backtrack and process the same value of d
multiple times.

What if we are in a streaming context, where we receive d little by
little and we do not want to store the whole document?
↪→ Use pushdown automata-based techniques!
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(Visibly) pushdown automaton

q0 q1 q2

q3q4q5

q6 q7 q8

q9

{ push α ”place”:

{ push β

”city”: S
,

”country”: S

} pop β } pop α

S

} pop α
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Our framework

Tool

JSON schema

JSON document Is the document
correct?
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Our framework

Learning a pushdown automaton1

Preprocessing the automaton

Validation algorithm

JSON schema

Visibly pushdown automaton

A graph abstracting the transitions
JSON document Is the document

correct?

1Isberner, “Foundations of active automata learning: an algorithmic
perspective”, 2015.
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Main contributions

1. For any schema S, we proved there always exists a visibly
pushdown automaton that can decide whether a document
satisfies S.
↪→ But fixing an order on the key-value pairs yields a much
smaller automaton.

2. An algorithm using TTT to actively learn a visibly pushdown
automaton2 from a schema.

3. A new validation algorithm that does not need to backtrack nor
to store the whole document.
Idea: create a graph to abstract the transitions inside an object,
and use a stack to store the needed information.

↪→ Work in progress.

2Isberner, “Foundations of active automata learning: an algorithmic
perspective”, 2015.
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