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Hybrid Cloud Data Integration

Desired characteristics:
- Pipeline deadline (wall clock/SLAs)
- Cloud networking + input/output relations size
- Cloud compute + UDF complexity

→ Optimal placement, cost, time, …
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Calcite: dynamic data management framework
• SQL parser, query optimiser, DDL server support… → “RDBMS construction kit”

• Used by many projects (Flink, Storm, Beam…) + integrations

Apache Calcite
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Databaseless (in-memory) Calcite Client
SQlite
(:memory:)

Calcite

Working
client ✓ ❓
Program
mability ✓

* RC1: research client based on Calcite APIs
* RC2: research client based on standard JDBC

(library)
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Databaseless Calcite Client Paths
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Databaseless Calcite Client Prototype
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Databaseless Calcite Client with UDFs
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Databaseless Calcite Client Tracing
* programmatic equivalent to EXPLAIN PLAN FOR SELECT … - with rule-based heuristic Hep planner or cost-based Volcano planner

 ↯ Poor consideration of cardinality (rowcount)!
 ↯ No consideration of row data volume!
 ↯ No consideration of network traffic!
 ↯ No consideration of cloud egress cost!
 ↯ No consideration of cloud compute power!
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Query time prediction (architecture)

Client
with

additional
research

code

Measurement
file (JSON)

Raw query
Query plan (non-canonical)
Prep/exec/fetch metrics
Result rows
Input relations* (all for now)

PREDICT SELECT*
script/service

* Proper PREDICT SQL extension + input relations checking would require more Calcite code... * x-fold reproduction of query times on identical hardware, software, input rels
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PREDICT parameterisation + ML approach
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Training set generator
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Training set generator
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Performance + Traffic

* SELECT … WHERE a < X AND b < Y …
0 <= X/Y <= 100
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