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ABSTRACT
Modern data systems increasingly adopt composability as a de-
sign goal. Prior work on vertical composability has focused on
assembling systems from modular internal components, such as
parsers, optimizers, and execution engines. In contrast, horizontal
composability enables the composition of existing, autonomous
systems for ad-hoc data processing pipelines. In this talk, we focus
on horizontal composability in federated settings. We present XDB,
a system for in-situ cross-DBMS query processing that delegates ex-
ecution to underlying DBMSs, and XDBC, a high-performance data
transfer framework that enables efficient interoperability across
systems. Together, they provide a practical foundation for building
composable and interoperable federated data systems.
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TALK SUMMARY
System composability has gained traction in both database manage-
ment [2, 8] and machine learning [9] systems research. In database
management systems, vertical composability enables modular ar-
chitectures where components, such as optimizers and execution
engines, can be reused [5, 6, 8]. However, many real-world sce-
narios involve multiple independently operated systems. In these
settings, horizontal composability becomes essential, requiring both
mechanisms to compose data pipelines across data systems and
efficient means for data interoperability. This talk presents a holis-
tic perspective on our previously published systems, XDB [4] and
XDBC [3], and how they jointly support horizontal composability
and interoperability in federated settings.

Federated system pipelines. We present XDB, a system for
in-situ cross-database query processing that decentralizes query
execution across multiple heterogeneous DBMSes. In many real-
world scenarios, data is stored across different systems, and users
need to run ad hoc queries over fresh, distributed data. Instead
of relying on a central mediating engine (e.g., Presto or Trino),
XDB fully offloads query processing to the data sources, including
cross-database operations. This reduces resource usage and data
movement while leveraging the native capabilities of each source.
XDB shows that SQL/MED [7] is a useful starting point for DBMS
interoperability, but further mechanisms are needed to support
non-relational systems and diverse workloads.
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Efficient data exchange.We present XDBC, a framework for
adaptive data transfer that addresses the challenges of moving
data across systems and engines in federated and cross-platform
pipelines. Modern data architectures span heterogeneous environ-
ments, including on-premise, cloud, and edge deployments, each
with different performance characteristics and constraints. XDBC
enables efficient interoperability by decomposing data exchange
into modular stages, including reading/writing, de/serialization,
de/compression, and sending/receiving, that can be tuned to the
underlying environment. While modern formats such as Apache
Arrow [1] and its ecosystem (e.g., Arrow Flight, ADBC) provide
a strong foundation for efficient interoperability, XDBC offers a
more holistic framework that goes beyond formats and protocols to
enable adaptable, performance-aware data exchange across diverse
environments. Our experience with XDBC shows that robust data
interoperability requires not only functional connectors, but also
tunable, adaptive mechanisms that handle system diversity.

Toward interoperable system compositions. This talk aims
to spark discussion around the practical and architectural chal-
lenges of composing data systems in federated settings. We high-
light the need for richer interoperability mechanisms that go be-
yond integration to address performance, tunability, and system
diversity. As data infrastructures continue to evolve toward hetero-
geneity, we believe efficiency-aware, composable interoperability
will be essential for future data system architectures.
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