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About that Chase...
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Leaves of tree form universal model set (can answer queries) [Bou+16]
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Leaves of tree form universal model set (can answer queries) [Bou+16]
But query answering/entailment is undecidable [BV81]

Chase termination is also undecidable [GM14, GO18]

MFA/MFC can sometimes detect (non-)termination [Cue+13, CDK17]

We use ideas from RMFA/RMFC (for a different chase variant) [CDK17]
to improve MFA/MFC for disjunctions: DMFA(2)/DMFC [GC233a]
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Is it any good?

cat my-ruleset | docker run --rm -i registry.gitlab.com/mOnstr/dmfa-checker -t [non_ltermination -cv skolem [-disj] [-depth 2]

Open (1)

MFA (28) MFC (28) DMFC (41)

OXFD
(79 /138)

DMFA2 (37)
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cat my-ruleset | docker run --rm -i registry.gitlab.com/mOnstr/dmfa-checker -t [non_Jtermination -cv skolem [-disj] [-depth 2]

Open (1)

MFA (28) MFC (28) DMFC (41)

OXFD
(79/138)
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ORE15
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DMFC (200)
en (45)

MFA (805) MFC (577) DMFC (1268)

MOWL

(2277 / 2703)
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How does Model Faithful Acyclicity work?

We want to know if the chase terminates on all databases for a rule set.
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How does Model Faithful Acyclicity work?

We want to know if the chase terminates on all databases for a rule set.

Replace Disjunctions
Use Critical Database

1.

5 Theorem. If arule set R is MFA, then R
3. Run Chase

A

5.

terminates on every database.
Intuitively, the critical database chase

Stop on Cyclic Term _
. 4 subsumes every possible chase tree.

MFA iff no Cyclic Term
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How does Disjunctive MFA work?

We want to know if the chase terminates on all databases for a rule set.
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How does Disjunctive MFA work?

We want to know if the chase terminates on all databases for a rule set.
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—
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How does Disjunctive MFA work?

We want to know if the chase terminates on all databases for a rule set.

1. Use Critical Database
2. Run Chase
without blocked triggers

Lemma. If a trigger is blocked it can
never be applied in any chase tree.
Intuitively, because the backtracked
facts must occur in every chase tree.

s z:90 — z:9Me v z: N, with z/f(x) blocked? Yes!

1. Backtrack facts for f(x) | | |
2. Check Applicability fO): & f(x): W %€ f(x) *:1e
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How does Disjunctive MFA work?

We want to know if the chase terminates on all databases for a rule set.

Vs

1. Use Critical Database
Nl — o F
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without blocked triggers r:%F — z:M VvV oz N
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4. DMFA iff no Cyclic Term
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How does Disjunctive MFA work?

We want to know if the chase terminates on all databases for a rule set.

1. Use Critical Database
2. Run Chase
without blocked triggers
3. Stop on Cyclic Term
4. DMFA iff no Cyclic Term

Theorem. If a rule set R is DMFA, then
R terminates on every database.
Again, the critical database chase
subsumes every possible chase tree.

( ) ( )

*x 0 s f(x) : e,
*x 1 LF x €% *x € f(*)

. J . J

N
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How does Model Faithful Cyclicity work?

We want to know if the chase always loops on some DB for a rule set.
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How does Model Faithful Cyclicity work?

We want to know if the chase always loops on some DB for a rule set.
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How does Model Faithful Cyclicity work?

We want to know if the chase always loops on some DB for a rule set.

4 N\

1. Ignore Disjunctive Rules
T N — %k
2. Use Rule Databases S
3. Run Chase r:%F — z M XA T

4. Not beyond Cyclic Term
5. MFCiff Rule-Cyclic Term

z: M - f(z): % A z€ f(z)

cg : 11 (v{ : % H fleg) : T flc,) - ooy ]

-

S G €T | ) o fle) € FUe) J/
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How does Model Faithful Cyclicity work?

We want to know if the chase always loops on some DB for a rule set.

1. Ignore Disjunctive Rules
2. Use Rule Databases

3. Run Chase

4. Not beyond Cyclic Term
5. MFC iff Rule-Cyclic Term

c, M (v{ & H fle) 1 fle,): o, |

Theorem. If a rule set R is MFC, then
there is a rule database forarulein R
that only admits infinite chase trees.
Intuitively, the loop occurs in every CT.

\f(cm):.‘l c, € f(c,) [ { FF) o fle.) € f(F(e) J/
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How does Model Faithful Cyclicity work?

We want to know if the chase always loops on some DB for a rule set.

1. Ignore Disjunctive Rules
2. Use Rule Databases

3. Run Chase

4. Not beyond Cyclic Term
5. MFCiff Rule-Cyclic Term

4 N\

c, : MM

fley) : oy c, € flc,)

. J
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T — z:%FV oz
r:%F — z M XA T
z: M - f(z): % A z€ f(z)

fleg) TR fle,) : MMM _HTT: i,

—

x o‘o f(cac)e =
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

4 N\

T B — T:FV oz
r:F — o XA T N
rz: M - f(z): e N x € f(x)
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

4 N\

1 lenoreBisjunetive Rules P G VAP TN

r:%F — z M XA T
z: Mt — fz): o A z € flz)
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

4 N\

CEZ”.—)CE‘I{@\/:U:@%
r:%F — z M XA T
z: M — f(z): B A z€ flz)

1. Rule DB and Head-Choice

. J
4 N\
c, : M
fleg) : o cp € flcg)
. J
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

4 N\

1. Rule DB and Head-Choice T — T8 e

2. Run Chase
only unblockable trgs r:%F — z M XA T

z: M = f(z): 0 A z € f(2)

\\ J

c, 18 /[ fleg) « & }

fley) : oy c, € flc,)

. J
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

1. Rule DB and Head-Choice
2. Run Chase
only unblockable trgs r:3%F — M YA z:

z: M = f(z): 0 A z € f(2)

4 N\

T B — T:%F v

s z: e — z:3° v .. withz/f(c,) unblockable?
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

1. Rule DB and Head-Choice
2. Run Chase
only unblockable trgs

Lemma. If a trigger is unblockable,
(1) its output must occur if its body is
satisfied and (2) there are infinitely
many similar unblockable triggers.

s z: @, — z:%F v .. witha/f(c,) unblockable?
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

1. Rule DB and Head-Choice
2. Run Chase
only unblockable trgs

Lemma. If a trigger is unblockable,
(1) its output must occur if its body is
satisfied and (2) there are infinitely
many similar unblockable triggers.

s z: @ — x:5F v .. withz/f(c,) unblockable? Yes!
| will explain on the next slide.
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

4 N\

1. Rule DB and Head-Choice T — 78 v
2. Run Chase
only unblockable trgs r:%F — z M XA T

3. Not beyond Cyclic Term
4. DMFC iff Rule-Cycl. Term

z: M - f(z): % A z€ f(z)

J

c, : 1M (v{ . & H F(c,) : 110 f(cx>:a-1}

S G €T | ) o fle) € FUe) J/
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How does Disjunctive MFC work?

We want to know if the chase always loops on some DB for a rule set.

1. Rule DB and Head-Choice
2. Run Chase

only unblockable trgs
3. Not beyond Cyclic Term
4. DMEC iff Rule-Cycl. Term

c, M (v{ & H fle) 1 fle,): o, |

\f(cm):.‘l c, € f(c,) [ { FF) o fle.) € f(F(e) J/
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Theorem. If a rule set R is DMFC, then
there is a rule database forarulein R
that only admits infinite chase trees.

Infinite repetition of loop not obvious.




T, — z:%F v withz/f(c,) unblk?

We compute an overapproximation of facts that can occur in the chase.
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T, — z:%F v withz/f(c,) unblk?

We compute an overapproximation of facts that can occur in the chase.

4 N\

Q?Z”—)Q?I%@}Vx:gé
r:%F — z M XA T
z: M — f(z): M A z€ flz)

. J

1. Backtrack facts for f(c,)

4 N\

fley) : o ¢, € f(c,)

- J
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T, — z:%F v withz/f(c,) unblk?

We compute an overapproximation of facts that can occur in the chase.

4 N\

ZIJZ”—)CEI@}\/w:@%
r:%F — z M XA T
z: M — f(z): M A z€ flz)

. J

1. Backtrack facts for f(c,)
2. Add critical facts

4 N\

fles) : oy e, € flc,) xcp: oy Hc,

x,c, MM xc s x€x,x€c,,c,Ex, c,Ec,

. J
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T, — z:%F v withz/f(c,) unblk?

We compute an overapproximation of facts that can occur in the chase.

Vs

1. Backtrack facts for f(c,) \
x D e — . 4 £ e
2. Add critical facts v o, v '
3. Chase with Star-Rules r:3%F — M YA z:

except checked trigger

M - x: N N T EX

-

fles) : oy e, € flc,) xcp: oy Hc,

x,c, MM xc s x€x,x€c,,c,Ex, c,Ec,

. J
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T, — z:%F v withz/f(c,) unblk?

We compute an overapproximation of facts that can occur in the chase.

1. Backtrack facts for f(c,) ( 7o — 30 v \
2. Add critical facts - | |
3. Chase with Star-Rules r:3%F — M YA z:

except checked trigger

4. Unblk iff applicable z MY o kM A T Ex

. J

Vs

fles) : oy e, € flc,) xcp: oy Hc,
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T, — z:%F v withz/f(c,) unblk?

We compute an overapproximation of facts that can occur in the chase.

1. Backtrack facts for f(c,)

2. Add critical facts

3. Chase with Star-Rules
except checked trigger

4. Unblk iff applicable

( )

Fleg): oy ¢, € fle,) Hcp: Ny x,c,:

*,c, MM xc, N xEx, x€Ec,, c,EXx, c, €Ec,

. J

Lemma. If a trigger is unblockable,
(1) its output must occur if its body is
satisfied and (2) there are infinitely
many similar unblockable triggers.
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Summary & Outlook

. We introduced DMFA/DMFC as sufficient conditions for disjunctive
skolem chase (non-)termination based on ideas from RMFA/RMFC.
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> We verified the generality of DMFA/DMFC in comparison to MFA/MFC.
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. We introduced DMFA/DMFC as sufficient conditions for disjunctive
skolem chase (non-)termination based on ideas from RMFA/RMFC.
> We verified the generality of DMFA/DMFC in comparison to MFA/MFC.
¢ In a follow-up work, we ported non-termination improvements and
technicalities back to the (disjunctive) restricted chase. [GC23b]
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. We introduced DMFA/DMFC as sufficient conditions for disjunctive
skolem chase (non-)termination based on ideas from RMFA/RMFC.
> We verified the generality of DMFA/DMFC in comparison to MFA/MFC.
¢ In a follow-up work, we ported non-termination improvements and
technicalities back to the (disjunctive) restricted chase. [GC23b]

2\ Investigate computation of the disjunctive skolem chase with ASP.
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> We verified the generality of DMFA/DMFC in comparison to MFA/MFC.
¢ In a follow-up work, we ported non-termination improvements and
technicalities back to the (disjunctive) restricted chase. [GC23b]

2\ Investigate computation of the disjunctive skolem chase with ASP.

. Apply similar techniques in other areas of KRR (like ASP).
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skolem chase (non-)termination based on ideas from RMFA/RMFC.
> We verified the generality of DMFA/DMFC in comparison to MFA/MFC.
¢ In a follow-up work, we ported non-termination improvements and
technicalities back to the (disjunctive) restricted chase. [GC23b]

2\ Investigate computation of the disjunctive skolem chase with ASP.

. Apply similar techniques in other areas of KRR (like ASP).
2\ Look into different translation techniques from OWL into rules.
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. We introduced DMFA/DMFC as sufficient conditions for disjunctive
skolem chase (non-)termination based on ideas from RMFA/RMFC.
> We verified the generality of DMFA/DMFC in comparison to MFA/MFC.
¢ In a follow-up work, we ported non-termination improvements and
technicalities back to the (disjunctive) restricted chase. [GC23b]

2\ Investigate computation of the disjunctive skolem chase with ASP.

. Apply similar techniques in other areas of KRR (like ASP).
2\ Look into different translation techniques from OWL into rules.
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Summary & Outlook

. We introduced DMFA/DMFC as sufficient conditions for disjunctive
skolem chase (non-)termination based on ideas from RMFA/RMFC.
> We verified the generality of DMFA/DMFC in comparison to MFA/MFC.
¢ In a follow-up work, we ported non-termination improvements and
technicalities back to the (disjunctive) restricted chase. [GC23b]

2\ Investigate computation of the disjunctive skolem chase with ASP.

. Apply similar techniques in other areas of KRR (like ASP).
2\ Look into different translation techniques from OWL into rules.

These slides are built using https.//typst.app with the Polylux and CeTZ packages; give it a try! ©
(If you are fine with not having colored emojis in PDF exports yet. @)
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