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= RPQs (1990's) pattern matching with regular expressions

m Cypher (2011) query language for a new data model (property graphs)
= GQL (2024) standard query language for property graphs

= SQL/PGQ (2023) support for querying property graphs from SQL
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Formalize

m Collaboration with private actors
m Access to database engine and/or documentation
m Produce formal semantics of query languages

Observe what is done in practice

m “Strange” decisions
m Discrepancies with theoretical models
m Goals and needs

Apply to theory
m Propose theoretical models closer to reality
m Adapt algorithms
m Propose features in line with practice
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Q:=A Atoms
QR Concatenation
® + Q Disjunction
Q* Kleene star
where A is a label in the graph.

Ex: GR*
“One G then any number of R”

Definition
A walk matches @
<> its label matches Q.

Ex: Orange walk is labelled GRRR
hence matches GR*
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s/ Road ~_ Road _ Road ‘¢
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N Infinitely many matches /1
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How to ensure finiteness ?

Endpoint semantics

= Main semantics in theory

= Return endpoints of matches

Trail semantics (Cypher, GQL) Shortest semantics (GQL, etc)
m Most used in practice m Second most used in practice
m Repeating edges is forbidden m Return the match with the

least number of edges

Binding-trail semantics

= Our proposal

m Edges may be repeated when using different atoms
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Finding a way from s to t with mandatory stop :10‘

Q= S(R+F)" G (R+F)*E

Which walks match @7
m Walks with > 1 circuit laps

Endpoint returns (s, t).
N Very little information

Trail returns nothing.
(N Not very satisfying
 Untractable

Shortest returns the walk with 1
circuit lap.

5
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Ferry

s/ Road ~~ Road  Road t

0 2 & 0
Start %A End
Gas

Binding-trail returns the walk
with 1 circuit lap.
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Example Queries in Cypher and GQL €:£§:=

@1 in Cypher
MATCH ({id:"Paris")}) -[:Road|Ferry*]-> ({id:"Lyon"})

Q. in GQL

MATCH(s WHERE s.id="Paris")
-[IS Road|Ferry]->* (m WHERE m.hasGas=true)
-[IS Road|Ferry]l->* (t WHERE t.id="Lyon")
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