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JSON & JSON Schema
Welcome to JSON World JSON document: a string derived by the JSON Schema

. JSON grammar OBJ JSON schemas are JSON documents that
%%ON 'Z ussed everywhere * JSON data format has 6 data types. | % constrain and explain the structure of other
ys. * JSON is recursively defined. ~\nickname JSON UM giés—)
_ info "~ ANYOF
REST) A JSON document can be expressed in a tre . i AT
API mongoDB format STR =N O0o § %
Data exchange Al & data analytics Data storage & query { info JSON document  JSON parsing Data migration Query optimization
' . | * validation acceleration
Pros: “1d77: “JhyUﬂ”,
High degree of freedom in modeling  “info”: [2000, true, null] — | 2ccepted by > \NUM ) (BOOL ) (NULL * Imposes constraints to other JSON
data ¥ documents
Cons: | > * Either accepts or rejects a JSON
JSON documents often not accompanied 2000\ /true\ /null accepted by document |
by aJSON schema * Is recursively defined
A JSON schema can also be expressed in a
Research Goal tree format

Suppose there is a ground truth schema S. Given D7, derive an accurate schema S that shows the maximum F1-score calculated with Dg, D—.
e DI, DJ: sets of JSON documents that are accepted by S¢.

. ._|_ _|_ o . —_ —
D~  :asetof JSON documents that are not accepted by Sg. An ideal S should accept all j™ € Dy and rejectall j= € D™ .
Challenges 1. Bottom-Up Schema Generation
* Innumerable candidates of schemas that can be derived Existing works derive schema in a top (root) - down (leaf) manner.
» Schemas of various generalities can be candidates for Sp,. . Lin;c?i:/ngdation may be insufficient to correctly derive a schema as schemas of children instances are not
* Ambiguity in picking the best schema among the candidates We propose deriving schema in a bottom (leaf) - up (root) manner.
e We do not have access to D2+ and D~ while deriving schemas. . %Sev' usly derived schema nodes prqvide information for correct se ma derivation.
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Global Example 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: dejiviegscCheman Y
A single state generates multiple childstates with varying Iev  generality of the derived schema.

—— - — o o o e e —— o —

g NN EEN EEN EIN EII EIL LN BN B B BN B S B S .y

—— e mm o mm mm mm = = w— P

1der\ ema11

5———————————————/
—— e o mm Em Em Em Em Em = = = P

NUMJ\STR) \NUM){ STR

- . . . . O S S B S S S S S S,

———————————————————————————————————————————————————————

Specific € » General

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
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Evaluahon * Please read our paper for full ConCIUSIOn
. . experlment results!
Accuracy Comparison MDL Cost Analysis Algorithm Execution Tim . We present an accurate and efficient JSON
1.001 1.001
©0.75 _o7s o ) oo e T e e schema discovery algorithm called ReCG
5 050 §050 ; ﬂ priitfﬁﬁin AE sidev(itel A guey | ] AE ggey et | AYE gy | Rece * ReCG solves the accuracy problems of existing
o 02> = — <025 10% 1489.62 ms [116.30[1.00] 3130.67 ms [206.18] 0.48 |883.99 ms|34.89] 1.69 | 1030.81 ms|58.16| 1.45 algorithms
eyl O v ey e 509 o e XKL e 000 CT ReCG Jx KR LR KSS PMC 50% || 6571.55 ms |547.28[1.00]10128.23 ms[429.52] 0.65 [2689.82 ms|[130.62] 2.44 | 4892.20 ms [333.83] 1.34 .
Used data set proportion Used data set proportion Used data set proportion @ Avera/% IO ot b) Averagggrc'agacy 100% |[12571.91 mg448.65 1000 26479.15 mg[ 790.02] 0.47 [5006.07 ms[340.87] 2.51 [12603.57 mg761.72] 1.00 We propose the novel concept of bottom-up
(a} 1 score () Recall ke) Execision schema generation to provide more
score, especially shows 46% increase 4.9% and 14.2x smaller middle of KReduce and Jxplain S\l;ocesis o _—
comparec to the SOTA, than Jxplain, KReduce, and * ReCG outperforms Jxplain by 1.54x while applying the minimurm description lengl
* upto 47% higher recall compared to LReduce, respectively. to 2.11x on average varying on dataset rinci Ipeptz cﬁoose the most romisin Schergna
SO’;I-Also/ _— o . MDL costs show a strong size princip P &
’tlopSOOTA o Nigher precision compare negative correlation (-0.77) * ReCG is slower than KReudce by about

with F1 scores. 2 X



	ReCG: Bottom-Up JSON Schema Discovery Using a Repetitive Cluste

