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As graph databases grow in popularity, they are used to answer increasingly diverse and
complex queries. Graph query languages typically focus on subgraph matching. This makes
them excellent tools for some classes of queries, but they are not expressive enough to express
arbitrary algorithms. As a result, many users treat the database as a storage layer to export
data from and develop algorithms in external tools, wasting computation power and storage
space.

We present Graphalg, a domain-specific language for writing graph algorithms. Graphalg
is fully integrated into the AvantGraph [2] database: Graphalg programs can be embedded
into regular Cypher queries and are executed directly by the database.

Our language is based on linear algebra, a proven approach for graph analytics [1], but
a novel strategy in graph databases. Using familiar linear algebra operations like matrix
multiplication, a wide variety of graph algorithms can be concisely expressed in Graphalg.

We aim for Graphalg to not only be a high-level and powerful language but also one
that can be efficiently executed by a database. Avantgraph transforms queries and Graphalg
programs into a unified representation that is holistically optimized. This enables cross-
optimization: optimizations that cross the boundary between query and algorithm, and that
would not be possible with separate processing pipelines.

Our work represents a significant jump in the programmability of graph databases, blur-
ring the line between graph databases and graph analytics frameworks. Graphalg offers
functionality similar to a graph analytics framework but with a more convenient interface
and more opportunities for optimization. We show that graph databases need not be limited
tools for answering simple queries. Instead, they can be powerful and highly programmable
platforms for efficient large-scale data analysis.
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