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Reconciling SHACL and Ontologies:
Semantics and validation via Rewriting
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(1) Validation: compute canonical model based on ABox and TBox

- implicit knowledge - check correctness of data . . .
) i in an austere way, then check constraints over canonical model.
- open-world assumption - closed-world assumption
P, = (2) Rewrite the constraints according to the ontological knowledge
‘ ¢ R \ R
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(TBox) such that they can be applied directly to the original data.

- combination mentioned in SHACL specification (W3C)
- challenging: how to combine open- and closed-world?
- feels natural: validation of data with implicit knowledge
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G-
. J
hasWingedPet
C hasPet
h ngedP .
g ingadi dhasWingedPet~
C Bird
Deciding whether a given graph validates stratified, simplified
constraints under ontological knowledge (DL-Lite) is EXPTIME-
complete in combined, PTIME-complete in data complexity.
Does . has the shape of a pet owner? = | | . | A
horseShape < JdhasParent . horseShape A =“dhasParent.(Donkey V Zebra) horseShape < Horse
’R ’ “ l! Non-monotonicity: adding more facts can change validation result - checking over all R l
1 . . . '
@W)/\\% possible models is not a good idea! @)/»}\\'@.
” Shapes graph: (€, &) consists of constraints & and targets &: horseShape( . ) ”

(1a) Good successor configuration: (2a) Determines the whole tree below — we can
local computation of least amount of calculate which shape names will be
needed successors, based on the \lﬁt . assigned to which (grand)*children of this
TBox — no merging of arrows without Y. node.
cause. :
1b) Layer-by-layer construct austere (7, ) validates (€, 9) iff & validates (€ 5, &)
canonical model based on succg(U) as
building blocks.
# Each layer is a core. birdShape < Bird
# If core chase exists — coincides birdOwnerShape < JhasPet . birdShape
with austere canonical model
(1c) SHACL Validatlion: least fixed pc?int computation of shapes %O\/ birdSh ape < = hasWinge dPet™
over austere canonical model. We write J
(T, o) validates (€, ©). birdOwnerShape <« JhasWingedPet

5. Future Work
1) Include other SHACL features, 2) More expressive DLs: ELHI, Horn-SHIQ, ..., 3) SHACL with unstratified negation

The project leading to this application has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 101034440.
This work was partially supported by the Wallenberg Al, Autonomous Systems and SoftwareProgram (WASP) funded by the Knut and Alice Wallenberg Foundation.
In addition, Simkus was partially supported by the Austrian Science Fund (FWF) project P30873 and Ahmetaj was supported by the FWF and netidee SCIENCE project T1349-N.



