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"type”: "Thesis”,
"title RumbleDB Updates",
5 M

"title": "Introduction”,
"sections": null,
"done": false

"title": "Background”,
"sections": [

"Big Data",

"Data Independence”,

"done": true
}

"comments"
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2 "type": "Thesis",

3 "title": "RumbleDB Updates”,
4-  "chapters”: [

e

6 "title": "Introduction”,
7 "sections": null,

8 "done": false

9 b,

10~ {

11 "title": "Background,
12~ "sections": [

13 "Big Data",

14 "Data Independence”,
15 "XQuery"

16 1.

17 "done": true

18 }

19 .

20 "comments": "So good!"

21 3}
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"type": "Thesis",
"title”: "RumbleDB Updates”,
"chapters": [

{
"title": "Introduction”,
"sections": null,
"done": false

}.

"title": "Background",
"sections": [
"Big Data",
"Data Independence”,
"XQuery"

"done": true
}
1,
"comments": "So good!"
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for $foo in $foos[]
let $bars-for-foo

= $bars[1[ $%.foo_id eq $foo.id ]
return
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return
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m Declarative

m Sequences are flat; items are everything a sequence is not.

Problem: Data can be analysed but cannot be modified
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JSONiq Updates

Introducing Pending Update Lists.
Definition (Pending Update Lists/PULs)

An unordered collection of Update Primitives within the same
snapshot
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Introducing Pending Update Lists.

Definition (Pending Update Lists/PULs)

An unordered collection of Update Primitives within the same
snapshot

Definition (Update Primitives)

Changes of state to be applied to an item.
(deletions, insertions, replacements, and renamings)

New expressions: delete, insert, replace, rename,
append, transforms
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JSONiq Updates

Returning a sequence and a PUL!

Definition (Expression Classification)
All expressions are classified as one of:

m Simple: not updating.

m Basic-updating: new expressions (except transforms).

m Updating: either basic-updating, or nested updating
expressions.

m Vacuous: edge cases.
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Array Insertion

index1 index1
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Array Deletion
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m For each update primitive, “Lock onto” the target item
m Do what it says on the tin: apply the update
m Order should not matter
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Query Expression Tree

(E) Result
query.jq ® () ({"this":
L OO0
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'is"}, ["A"], "sequence”)
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m A query execution engine for heterogeneous datasets
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Transactions

What are updates without persistence?
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Delta Lakes

m Abstraction over parquet files for ACID-compliant
storage.

David Loughlin

JSON &
Heterogeneous
Data

Analysing JSON

Query Languages

Execution Engines

Methodology
Grammar
Expressions
Iterators
Materialisation

Persisting Updates

Results

TPC-C Insights

GitHub Archive Insights
RumbleDB Insights

Conclusions



Delta Lakes

m Abstraction over parquet files for ACID-compliant
storage.

m A write-ahead log in an object store maintains metadata
about underlying parquet files.

JSON &
Heterogeneous
Data

Analysing JSON

Query Languages

Execution Engines

Methodology
Grammar
Expressions
Iterators
Materialisation

Persisting Updates

Results
TPC-C Insights
GitHub Archive Insights

RumbleDB Insights

Conclusions



Delta Lakes

JSON &
Heterogeneous
Data
m Abstraction over parquet files for ACID-compliant Analysing JSON
Query Languages
storage. Exeution Engies
m A write-ahead log in an object store maintains metadata
H . Methodology
about underlying parquet files. o
m Allowing for ACID-compliant: e
| UPSERTS :\)ﬂinyiu\lx}w:n{vr
m DELETEs .
esults
| | MERGES TPC-C Insights
m Schema Evolution p B e

RumbleDB Insights

Conclusions



Delta Lakes

m Abstraction over parquet files for ACID-compliant
storage.

m A write-ahead log in an object store maintains metadata
about underlying parquet files.
m Allowing for ACID-compliant:
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Iterate and merge using the Maps!
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Delta Tables

Thanks to Spark, reading and writing from and to Delta files
are exactly like Parquet files. We add a delta-file()
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root + } } Analysing JSON
|- foo: struct | foo | foobar | Query Languages
‘ ‘— barArray: array + + + Execution Engines
| | |- element: struct | {["these”, "are", "strings"]} | "another string” | Persisting Updates
| | | |-fizz: string + + +
|- foobar: string | {["another", [row], "here"]} | "yas (like yaml)" | Methodology
|

| Grammar

|
t t t
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Iterators

Materialisation
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Table Location: " /this/is/a/path/DeltaTable” Results
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Row ID: 2 GitHub Archive Insights
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Path In: " foo.barArray[1].fizz"
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m ldentify each Item in a Delta Table despite nesting
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Datasets

Why?

relational model

TPC-C GitHub Archive
Record Shape | Flat, Tabular Extremely Nested

Homogeneous Heterogeneous
Column Shape Column Types “payload” Field

Typical Emblematic of

natural heterogeneity
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TPC-C Insights
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Figure: Comparison of performance for conditional replacement on
TPC-C dataset between RumbleDB and SparkSQL, on log, scales
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GitHub Archive Insights
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Figure: Comparison of performance for multi-nested insertion on

GitHub Archive dataset between RumbleDB and SparkSQL, on log,

scales

David Loughlin
JSON &
Heterogeneous
Data

Analysing JSON
Query Languages

Execution Engines
Persisting Updates

Methodology
Grammar
Expressions
Iterators
Materialisation

Persisting Updates
Results

TPC-C Insights
RumbleDB Insights

Conclusions



RumbleDB Insights
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Results
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: : : TupleZIccunl : ’ ‘ Conclusions
Figure: Comparison of performance of RumbleDB for simple
replacement (1A), conditional replacement (1B), and replacement
with a join (1C) on TPC-C dataset, on log, scales



RumbleDB Insights
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Figure: Comparison of performance of RumbleDB for simple
replacement (2A), multi-nested insertion (2B), and nested array

insertions and deletions (2C) on GitHub Archive dataset, on log,
scales
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Conclusions

m Local execution for JSONiq updates is available in
RumbleDB!

m Update primitive decomposition and mutability scoping
models are crucial

m JSONiq updates can be persisted to a Delta Table

m Performance against SparkSQL is poor and worsens
linearly
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Conclusions

m Local execution for JSONiq updates is available in
RumbleDB!

m Update primitive decomposition and mutability scoping
models are crucial

m JSONiq updates can be persisted to a Delta Table

m Performance against SparkSQL is poor and worsens
linearly

m Much scope for improvement
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Future Work

m Improved update primitives: target collections, target
non-structured items

m Persisting updates in a document store, e.g. MongoDB
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Thank you! Check out our work!

Work available in RumbleDB Version 1.22.0

The " Pyrenean oak” beta

O

David Loughlin
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https://github.com/RumbleDB/rumble/releases/tag/v1.22.0

Thank you! Any questions?

David Loughlin
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