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Abstract—SQL rewriting in databases is crucial for optimizing
query performance by transforming a query to another that
is equivalent but can be executed more efficiently. Yet, rewrite
knowledge remains scattered in different domains and applica-
tions, limiting users’ access to valuable information to improve
their queries. In this demo, we present SqlRewriter, a platform
to support an open community for users to contribute and share
SQL rewrite rules. We present novel solutions to challenges
in developing the platform, including rule-quality control, user
engagement and contribution, and system reliability. We use
example cases to demonstrate the rich features and capabilities
of the platform.

Index Terms—Databases, SQL, Query-Rewrite Rules, Commu-
nities

I. INTRODUCTION

Performance in database systems is crucial for applications
that require fast responses to make mission-critical decisions.
SQL query rewrite [1], [2] is an optimization technique that
transforms a query to another that can produce the same results
but have higher efficiency. Despite extensive research on query
rewrite as a component of a database’s optimizer [1], [3],
recent studies [4], [5] have indicated that solely depending on
traditional database rewrites is inadequate for optimizing mod-
ern query workloads. As an example, the widespread adoption
of business intelligence systems (e.g., Tableau and PowerBI)
and Web applications built with object-relational mapping
(ORM) frameworks lead to machine-generated queries. These
queries are often challenging for databases to optimize [4].
Consequently, domain-specific knowledge and human-crafted
rewriting rules are required to optimize workloads from these
applications [6]. Query-rewrite knowledge is currently highly
fragmented; it is scattered across informal venues such as tech-
nical blogs and forums (e.g., Stack Overflow), and it remains
proprietary and inaccessible within commercial database op-
timizers (e.g., Calcite [7] and PostgreSQL). The lack of
a centralized platform hinders database practitioners from
sharing the rules and collaboratively innovating new rewrite
techniques. While large language models (LLMs) are explored
to enhance the query-rewrite process, their effectiveness still
fundamentally relies on the quality and volume of existing
rewrite knowledge prepared by human experts [8], [9]. To fully
realize the potential of AI models in this domain, the discovery
of novel rewrite knowledge becomes even more important than
before.
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In this paper, we demonstrate a system, SqglRewriter!, to
address these critical needs by leveraging the “wisdom of
the crowd.” In particular, SqlRewriter harnesses the power
of a community to collaboratively share SQL query-rewrite
knowledge and innovate rules. It is designed to provide
database practitioners with an easy-to-use Web-based platform
for sharing existing knowledge and jointly discovering new
rewrite rules. To the best of our knowledge, SqlRewriter is the
first platform exclusively designed for sharing and innovating
SQL query-rewrite knowledge.

Developing SqlRewriter required overcoming significant
challenges to ensure its effectiveness, quality, and sustainabil-
ity. The first challenge, C1: Rule-Quality Control, is ensuring
the quality and correctness of community-contributed rules.
We solve this challenge by adding quality-control “gates”
throughout the lifecycle of a rule. In particular, SqlRewriter
automatically suggests a rewrite rule based on an example
query pair to minimize human errors. Each rule requires an
approval process before becoming public to the community.
Furthermore, after a rule is published, a community rating
mechanism (e.g., thumbs-up/thumbs-down) allows users to
assess the quality of the rule, and we allow rules to be revoked
if issues arise. The second challenge, C2: User Engagement
and Contribution, is encouraging active participation and
contribution by community users. To address this challenge,
we develop an intuitive interface for users to optimize their
queries directly using community rules. We also implement
public-facing user profiles that transparently display each
user’s contributions, submitted rules, usage statistics, ratings,
and comments. Finally, C3: System Reliability, focuses on a
reliable service for many concurrent users. We achieve this
goal using a Kubernetes-based architecture for scalability, a
thorough CI/CD pipeline for stable feature deployment, a
React-based frontend, and an agile Gunicorn-based Python
backend.

Related Work: Commercial systems such as EverSQL [10],
SQLFlash [11], and Keebo [12] use Al models to suggest
rewritten queries to user queries, but their rewrite knowledge
is proprietary. Research studies such as Bao [13], Galo [14]
and LearnedRewrite [15] leverage ML techniques to rewrite
queries for better performance and efficiency. WeTune [4]
generates new rewriting rules automatically by searching the

Thttps://sqlrewriter.io
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logical-plan space and considering the performance of rewrit-
ten queries. GRewriter [16] discovers new rewrite rules and
selects equivalent rules atop the optimizer per-query basis
for cloud-database customers. Postgres and MySQL provide
a plugin for users to define rules to rewrite queries inside
their optimizer. Users of these systems can benefit from the
rewrite knowledge collected in SqlRewriter. This system uses
a rule-definition language in our prior research [5], [6].

II. SYSTEM OVERVIEW
A. Architecture

Fig. 1 illustrates the architecture of SqlRewriter, deployed
in a Kubernetes cluster for scalability and reliability. Users
interact with the system through multiple flows: rewriting
queries, contributing or publicizing rules via the approval
workflow, discussing rewrite knowledge through comments,
rating rules or rewrites via feedback, and viewing their com-
munity impact through user profiles. Incoming requests are
load-balanced by the Ingress Controller, while the backend
hosts the core application logic, including modules such as
the Query Rewriter, Rule Generator, Rule Manager, User
Manager, Workflow Manager, and Comment Manager. The
Query Rewriter applies public rules from the Rule Base to
optimize a user-provided query, and the Rule Generator sug-
gests new, high-quality rewrites from user-provided examples.
User accounts and authentication are managed by the User
Manager and stored in the User Base. The modular archi-
tecture, combined with the Kubernetes deployment, enables
flexible routing, persistent data storage, and concurrent, high-
availability operations across all the services.

@ Users

86 0.0 0

View a)
Rewrite] View!' Contributd] User Leave d Approve‘
a Query) a Rule a Rule] Profile, Comment a Rule
\ Ingress Controller . |
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Fig. 1: System architecture of SglRewriter.

B. Application Logic

Query Rewriter automatically rewrites a user input SQL
query based on available rewrite rules (Figure 2). It parses the
query into an Abstract Syntax Tree (AST) and fetches rewrite
rules visible to the user from Rule Base as candidates. It parses
the candidate rewrite rules into ASTs and then leverages the
rewriting engine [5] to iteratively apply rules to the query.
For each rule, it compares the rule’s pattern against the query.
If they match, it rewrites the current query into a rewritten

query, which becomes the current query for the next iteration.
The iteration stops when no rules match the current query. It
memorizes the rewriting sequence to break cycles (a rewritten
query has been seen in the sequence) and stores the sequence
to the database.

Rule Generator takes user-provided pairs of SQL queries
as rewriting examples, explores different ways of generalizing
tables, columns, expressions, predicates and subqueries into
variables and suggests the most general rewrite rule to the
user. The user may modify the rule using the rule-definition
language introduced in [5] and submit the rule to the Workflow
Manager to request approval before the rule becomes publicly
available.

Input Query Rewritten Query

SELECT el.name, el.age
FROM employee el,
employee e2
WHERE el.age > 17
AND el.id = e2.id
AND e2.salary > 35000;

SELECT el.name, el.age
FROM employee el

WHERE el.age > 17
AND e2.salary > 35000;

'

A
RewritelRequest RewritelResponse !

(5) Format AST back

i (1) Parse Input
(2) Fetch Rules from Rule Base ! (1) Parse Input Query to Rewritten Query

' to AST
BELECT <x1>, <x2>BELECT <x1>, <x2>|
FROM <y1>, <y2>| FROM <y1>
HERE HERE ...
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T
|
H
:
.

Rule's Pattern AST
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[l

Rewritten Query's AST

g Rewrite

Rule's Rewrite AST
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= I

(4) Traverse the Rules to Rewrite

apply

| Query Rewriter Backend

Fig. 2: Query rewriter application logic.

III. DEMONSTRATION SCENARIOS

In this section, we demonstrate two scenarios showing how
users interact with SqlRewriter to create and contribute rules
and benefit other users.

A. Creating and Sharing Rewrite Rules

This scenario illustrates how two users can mutually benefit
from community-contributed rewrite rules. Suppose Alice is a
Database Administrator (DBA) managing her company’s sales
dashboard application and enjoys sharing SQL rewrite knowl-
edge with the community. One day, she discovers a rewrite that
significantly accelerates a sales report query by transforming
a subquery into a join query. She visits SqlRewriter and
creates a rule by providing an example query pair. The system
automatically suggests a rewrite rule in VarSQL [5], a simple
yet expressive rule language that satisfies the example rewrite
(Fig. 3). After verifying its correctness, she submits the rule
(Rule-A: Subquery to Join) and requests to make it public.
Once approved by the administrator, the rule is added to the
community knowledge base.

Under the hood, each new rule is initially private and visible
only to its creator. To make a rule publicly accessible and
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Rule Examples
Please provide at least one real-world query example of the rule you are creating. Feel free to edit the given template and add more examples!

Example #1

Query bef lying the rule
1 s order

Query after applying the rule
1

1 SELECT o.order_id, o.order_date, o.custo
.total_amount

2 FROM orders AS o

3 WHERE o.sales_rep_id 1IN (|

4 SELECT s.rep_id

5 FROM sales_reps AS s

3

7

8

9

, 0

\Query before applying the rule\ “

WHERE |s|.region = 'USA’
AND COALESCE(s.active_status, "ACTIVE') = 'ACTIVE'
)

Recommended Rule Details
A AND o.total_amount >=

- SELECT <x21>, <x20>, <x19>, <x18>
- FROM <x1>
- WHERE <x1>.<x9> IN (

SELECT <x2>.<x4>

FROM <x2>

WHERE <<y2>>

AND <<y3>>
)

AND <<y1>

Apply

Fig. 3: Screenshot of SqlRewriter automatically suggesting a rewrite
rule based on Alice’s example.

applicable to other users’ queries, the creator must complete
the approval workflow. A rule remains in a pending state until
it is approved by administrators and becomes public. It reverts
to private if the creator modifies it or if administrators revoke
it. Administrators can also reject low-quality rules and provide
feedback through comments.

Now, Bob, a developer in the IT department at a university,
wants to see how SqglRewriter can help him optimize a query
from his Human Resource application. After he pastes an
interesting query @2 into the “Rewrite Your Query” page, the
system suggests a rewritten query @2’ by applying Alice’s
Rule-A: Subquery to Join (Fig. 4). Bob finds that the rewritten
query Q2 is indeed more efficient than the original ()2 and
notices an additional opportunity to optimize it further by
replacing the DISTINCT operator with a GROUP BY clause.
Encouraged by SqlRewriter and Alice’s rule, he decides to
contribute his own rewrite to the community. Using the “Create
a Rule” page and the system’s rule generator, Bob submits his
rule Rule-B: Distinct to Group-By to SqlRewriter.

After Bob’s Rule-B becomes public, Alice checks whether
any new community contributions can further optimize her
original query. She pastes Q1 into the Rewrite Your Query
page, and the system suggests a new rewritten query Q1" that
applies both Rule-A and Rule-B (Fig. 5). Impressed by Bob’s
optimization, Alice gives a thumbs-up rating to his Rule-B.

As shown in this scenario, SglRewriter empowers users
such as Alice and Bob to share and benefit from commu-
nity rewrite knowledge. The system also ensures rule quality
through automatic suggestions during rule creation and an
approval workflow for publicizing rules.

B. Collaboration on Rewrite Rules

This scenario illustrates how two users collaborate through
community discussions to refine and contribute a high-quality

Query to Rewrite
1 SELECT e.empno, e.firstname, e.lastname, e.phoneno
2 FROM employee AS e
3 WHERE e.workdept IN (
4 SELECT d.deptno
5 FROM department AS d
6 WHERE d.deptname = 'OPERATIONS'
7 AND COALESCE(d.status, 'ACTIVE') = 'ACTIVE'
8 AND (
e 9 d.location = 'SUNNYVALE'

; 10 OR d.location = 'SAN JOSE'
11 )
12 )

13 AND e.salary >= 5
14 AND e.hiredate < DATE '2020-01-01'
15 AND e.status <> 'TERMINATED';

77777777777 Applied Rule 1: Subquery to Join

“[Rewritten Query

1 SELECT DISTINCT
2 e.empno, e.firstname, e.lastname, e.phoneno

3 FROM employee AS e, department AS

4 WHERE e.workdept = d.deptno

5 AND d.deptname = 'OPERATIONS

6 AW e.salary >=

7 AND e.hiredate < DATE( 01-01') AND e.status <> 'TERMINATED
tatus 8 AND COALESCE(d.status, VE') = 'ACTIVE

9 A (

10 d.location = "SUN

1 0R d.location =

2 )

Fig. 4: Screenshot of SqlRewriter automatically suggesting a rewrit-
ten query Q2 for Bob’s query Q2 using Alice’s Rule-A.

Query to Rewrite

1 SELECT o.order_id, o.order_date, o.customer_id, o.total_amount
2 FROM orders AS o

3 WHERE o.sales_rep_id IN (

4 SELECT s.rep_id

5 FROM sales_reps AS s
6
7
8
9

210 o.total .

WHERE s.region = 'USA'
AND COALESCE(s.active_status, 'ACTIVE') = 'ACTIVE'

AND o.total_amount >= 5

lied Rule 1: Subquery to Join ‘

Show Details

.~ |Applied Rule 2: SPEED UP SELECT DISTINCT |

[ Anplied Rule 2: SPEED UP SELECTDDISTINCT |

sL. Rewritten Query

1 1 SELECT o.order_id, o.order_date, o.customer_id, o.total_amount
2 FROM orders AS o, sales_reps AS s

3 WHERE o.sales_rep_id = s.rep_id

4 AND s.region = 'USA’
5
6
7

AND o.total_amount >=
AND COALESCE(s.active_status, 'ACTIVE') = 'ACTIVE'
GROUP BY o.order_id, o.order_date, o.customer_id, o.total_amount

Soraer_aate, beustonEr e, o totalsweunt |

7 crove

Fig. 5: Screenshot of SqlRewriter automatically suggesting a rewrit-
ten query Q1" for Alice’s original query Q1, applying both her rule
and Bob’s contribution.

rule, showing how SqlRewriter supports the innovation and
evolution of rewriting knowledge. Suppose Alice encounters
a complex query while optimizing her company’s gaming
analytics application. She notices that queries using SELECT
DISTINCT ON with COALESCE and multiple EXISTS sub-
queries often perform poorly. After testing, she rewrites these
queries by removing the EXISTS filters, producing faster
queries that return the same results. Based on this finding,
Alice creates a new rule, Rule-C: Optimize SELECT DIS-
TINCT ON with COALESCE (Fig. 6), and requests to make it
public. Because the rule is syntactically correct and captures
a nontrivial optimization, the administrator approves it, and
Rule-C becomes public.

Later, Bob finds Alice’s Rule-C to be interesting. Curious
about its behavior, he applies it to one of his test cases
and observes that, while the performance indeed improves,
the rewritten query returns more rows than the original.
Recognizing that the rule may have altered the query semantics
by including rows that should be filtered out, Bob comments
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SELECT DISTINCT
ON (<x1>) <x2>, <x3>, <xl1>, COALESCE ((
SELECT <x4>.<x5>
FROM <x4>
WHERE <<x9>>
AND <<x21>>

SELECT DISTINCT
ON (<x1>) <x2>, <x3>, <x1>, COALESCE
“—  (<x4>.<x5>, <x6>), <<xT>>
FROM <x8>
LEFT JOIN <x4> ON <<x9>>
WHERE <x23>

) Ligéz } AND <x24>
FROM <x8> AND <<x21>>
WHERE <x23> ORDER BY <x8>.<x22> DESC;
AND <x24>
AND EXISTS (
SELECT 1 L, s .
FROM <x4> (b) Alice’s Rule-C’s rewrite.

WHERE <<x9>>
AND <<x21>> )
ORDER BY <x8>.<x22> DESC;

(a) Alice’s Rule-C’s pattern.

SELECT DISTINCT
ON (t.playerId) t.gzpld, t.pubCode, t.
< playerId, COALESCE ((
SELECT p.preferenceValue
FROM userPreferences AS p
WHERE t.gzpld = p.gzpId
AND p.preferenceValue IN (‘en’, '
> hi’)
LIMIT 1
), "en’ )
FROM userPlayerIdMap AS t

SELECT DISTINCT
ON (t.playerId) t.gzpld, t.pubCode,
— t.playerId, COALESCE (p.
<~ preferenceValue, ‘en’), s.
< segmentId
FROM userPlayerIdMap t
LEFT JOIN userPreferences p ON t.
> gzpld = p.gzpld
WHERE t.pubCode IN (’hyrmas’, ’aygioa
< ', ’'rjd49as99’)

WHERE t.pubCode IN (’hyrmas’, ’‘aygioa’, ' AND t.provider IN ('FCM’, '
> rj49as99’) < ONE_SIGNAL’)
AND t.provider IN (’FCM’, ’ONE_SIGNAL’) AND p.preferenceValue IN (‘en’, ’hi
AND EXISTS ( ')
SELECT 1 ORDER BY t.playerId DESC;

FROM userPreferences AS p
WHERE t.gzpId = p.gzpld
AND p.preferenceValue IN (‘en’, ’hi . .
Y (d) Alice’s Rule-C’s example rewrit-

ORDER BY t.playerId DESC; ten query.

(c) Alice’s Rule-C’s example original

query.

Fig. 6: Alice’s initial contribution of Rule-C: Optimize SELECT DIS-
TINCT ON with COALESCE, showing the pattern-rewrite template
on top and her example original-rewritten query pair on the bottom.

directly on Rule-C’s discussion page to highlight the issue. No-
tified by the system, Alice reviews Bob’s feedback, identifies
the problem, and responds with a potential fix (Fig. 7).

Comments L
+ Signin to post acomment
|
Bob UCI
e Bob UCI

Hi Alice! This s a Hi Alice! This is a really interesting optimization rule,

T wanted to share sor
rows without matching preferences or segments. The rewritten query removes these filters, so it can return more rows and fill in
defaults even when no matches exist. In other words, the two queries aren't always equivalent, the rewrite might change the query’s

behavior in some cases. Just something to watch out forl .-~
o Alice UCI

o Alice UCI
those EXISTS clauses are necessary to filter out rows do not match the

Hi Bobl Thank you for pointing out the
predicates in the subquery. | should use JOIN with the predicates pushing out. | will fix itt

i

Fig. 7: Screenshot showing Bob’s comment on potential semantic
issues in Alice’s Rule-C: Optimize SELECT DISTINCT ON with
COALESCE and Alice’s reply with suggestions to improve the
rewrite.

After revising the rule, Alice updates Rule-C to preserve the
filtering semantics by introducing LEFT JOIN while keeping
the DISTINCT ON structure. Because edits to a public rule
automatically revert it to private, she resubmits it for approval.
After it is approved again, Bob tests the updated rule and finds
that Rule-C now correctly preserves the semantics while main-
taining performance benefits. Satisfied with the improvement,
he leaves a comment praising Alice’s refinement and gives
the rule a thumbs-up. Alice views her contributions on her
“Profile” page and notices Bob’s thumbs-up on Rule-C. The
profile also highlights her active participation in discussions

and her accumulative contributions to the public rule base.

This scenario demonstrates how SqlRewriter encourages
collaborative innovation of query rewriting knowledge. Users
like Alice and Bob can discuss and refine rewrite rules to
ensure both correctness and performance improvement, sup-
ported by community feedback mechanisms. This workflow
not only ensures high-quality rules through re-approval and
transparent discussions but also motivates users to contribute
more by recognizing their community impact through profile-
based contribution tracking.
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