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• We present an accurate and efficient JSON 
schema discovery algorithm called ReCG

• ReCG solves the accuracy problems of existing 
algorithms

• We propose the novel concept of bottom-up 
schema generation to provide more 
information within the schema derivation 
process

• We solve the JSD problem as a search problem, 
while applying the minimum description length 
principle to choose the most promising schema
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JSON is used everywhere 
nowadays.

Welcome to JSON World

Data exchange AI & data analytics Data storage & query {
  “id”: “jhyun”,
  “info”: [2000, true, null]
}
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Pros:
High degree of freedom in modeling 
data
Cons:
JSON documents often not accompanied 
by a JSON schema
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JSON Schema

• Imposes constraints to other JSON 
documents

• Either accepts or rejects a JSON 
document

• Is recursively defined
A JSON schema can also be expressed in a 
tree format

JSON document: a string derived by the 
JSON grammar
• JSON data format has 6 data types.
• JSON is recursively defined.
A JSON document can be expressed in a tree 
format

JSON schemas are JSON documents that 
constrain and explain the structure of other 
JSON documents.
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1. Bottom-Up Schema Generation

 

email

id pswd info name info

age email age gender

NUM STR NUM STR STR

STR STR OBJ STR OBJ

STR

gender

OBJ OBJ

ANYOF

id pswd info name info

age gender age gender email

NUM STR NUM STR STR

STR STR OBJ STR OBJ

OBJ OBJ

ANYOF

age gender age gender email

NUM STR NUM STR STR

OBJ OBJ

ANYOF

OBJ

STR STR STR

id pswd name info

email

id pswd name info

age gender

NUM STR STR

STR STR STR OBJ

OBJ

id pswd name info

STR STR STR OBJ

OBJ

NUM STR

ANYOF
*

STR OBJ

NUM STR

ANYOF
*

ANYOF

OBJ
*

id

NUM STR

STR

info

OBJSTR

pswd name

NUM STR

info

OBJSTR

STR

age gender emailage gender

id

NUM STR

info

OBJSTR

STR

age genderemail

name

NUM STR

info

OBJSTR

STR
age gender email

STR

pswd nam
e

NUM STR

info

OBJSTR

ANYOF
*

i
d

NUM STR

info

OBJSTR

ANYOF
*

STR

psw
d

“jhyun” “qwer”

NUM STR

age gender

id infopswd

“wshan”

NUM STR

age gender

name info

STR

email

“jhyun” “qwer”

age gender

id infopswd

“wshan”

age gender

name info

email

23 “male” 23 “male” “male”

Existing works derive schema in a top (root) – down (leaf) manner.
• Information may be insufficient to correctly derive a schema as schemas of children instances are not 

derived
We propose deriving schema in a bottom (leaf) - up (root) manner.
• Previously derived schema nodes provide information for correct schema derivation.
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2. Schema Candidate Exploration
In most cases, it may be ambiguous to pick one set of schemas 
to derive.
ReCG explores multiple schema derivation candidates rather 
than settling on just one.
• State: a bag of partially derived schemas
• Transition: deriving schema nodes of an upper level
A single state generates multiple child states with varying levels of generality of the derived schema.

3. Minimum Description Length Principle
Motivation: A metric that correctly measure the “goodness” of a 
schema is necessary.
Idea: A “good” schema will neither be too general nor too specific.

We propose MDL Cost, which is the sum of two costs 
measuring each aspect.
• A schema is penalized for being too general (i.e., small in size)
• A schema is also penalized for being too specific     

id pswd info name info

age gender age gender email

NUM STR NUM STR STR

STR STR OBJ STR OBJ
email

id pswd name info

age gender

NUM STR STR

STR STR STR OBJ STR OBJ

NUM STR

ANYOF
*

ANYOF

OBJ
*

OBJANYOF

OBJ OBJ

 

     

Gener-
ality

Speci-
ficity

-
-

↓ 
 ↑ ↓ 

 ↑

 

Global Example

Accuracy Comparison

• ReCG outperforms all competitors in F1 
score, especially shows 46% increase 
compared to the SOTA.
• upto 47% higher recall compared to 

SOTA
• upto 18% higher precision compared 

to SOTA

Evaluation

• ReCG’s MDL cost is 3.8×, 
4.9× and 14.2× smaller 
than Jxplain, KReduce, and 
LReduce, respectively.

• MDL costs show a strong 
negative correlation (-0.77) 
with F1 scores.

• ReCG’s performance is positioned in the 
middle of KReduce and Jxplain
• ReCG outperforms Jxplain by 1.54× 

to 2.11× on average varying on dataset 
size

• ReCG is slower than KReudce by about 
2×

MDL Cost Analysis Algorithm Execution Time
* Please read our paper for full 
experiment results!
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