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🤓 We reconsider RMFC with ideas from our previous work [GC23]
introducing (D)RPC with a working proof and additional improvements.
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admits infinite chase trees. Then, we say 𝑅 is never-terminating. We want
to find sufficient conditions that guarantee never-termination.

Plan of attack:
1. Ease Disjunctions
2. Cyclicity Sequences
3. Unblockability
4. Cyclicity Prefixes
5. (D)RPC

Head Choice [GC23] fixes disjunct for each rule.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧
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2. Cyclicity Sequences

𝑅 is never-terminating
if for some KB and HC
there exists a cyclicity
sequence, i.e. a loaded,
growing, and g-unblk.
trigger sequence.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)
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2. Cyclicity Sequences

Loaded:
The body of every
trigger is satisfied by
the previous outputs
(and the database).
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2. Cyclicity Sequences

Growing:
After finitely many
steps a new term
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This implies infinity.
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2. Cyclicity Sequences

G-Unblockable:
If a trigger is loaded in
the HC-branch of any
CT, then its HC-output
occurs in this branch.
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2. Cyclicity Sequences

Loadedness and
growth are easily
verified for a trigger. 

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)
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2. Cyclicity Sequences

Loadedness and
growth are easily
verified for a trigger. 
How do we verify
g-unblockability?
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2. Cyclicity Sequences

Theorem.
Checking if a trigger
is g-unblockable is
undecidable!
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3. Unique Constant (UC) Unblockability

UC-Overapproximation
before a trigger 𝜆

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

We show UC-Overapp. before ⟨(2), [𝑥/𝑓𝑦.𝑐]⟩ :
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3. Unique Constant (UC) Unblockability

UC-Overapproximation
before a trigger 𝜆
1. Birth Facts of 𝜆

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

We show UC-Overapp. before ⟨(2), [𝑥/𝑓𝑦.𝑐]⟩ :

𝑓𝑦.𝑐 : 𝑐 ∈ 𝑓𝑦.𝑐
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3. Unique Constant (UC) Unblockability

UC-Overapproximation
before a trigger 𝜆
1. Birth Facts of 𝜆
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3. Chase with UC-Rules
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𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

⟨(2), [𝑥/𝑓𝑦.𝑐]⟩  is applicable to its overapp.

𝑓𝑦.𝑐 : 𝑐 ∈ 𝑓𝑦.𝑐 ⋆, 𝑐 : ⋆, 𝑐 : ⋆, 𝑐 :🔧
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3. Unique Constant (UC) Unblockability

UC-Overapproximation
before a trigger 𝜆
1. Birth Facts of 𝜆
2. Critical Facts of 𝜆
3. Chase with UC-Rules

Lemma.
If a trigger is uc-unblockable, it is g-unblk.
Every possible fact that may occur in any CT
where the trigger has not been applied can be
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3.' Unblockability Propagates

We only want to check uc-unblockability for finitely many triggers.
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4. Cyclicity Prefixes

Finite Trigger Sequence extendable into an (infinite) Cyclicity Sequence

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)
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Finite Trigger Sequence extendable into an (infinite) Cyclicity Sequence
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5. Induced CM is rev.
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with constant mapping 𝑔 : 𝑐𝑥 ↦ 𝑓𝑧.𝑓𝑦.𝑐𝑥 (which is reversible).

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

8



4. Cyclicity Prefixes
Finite Trigger Sequence extendable into an (infinite) Cyclicity Sequence

1. Start: Rule DB Trg
2. DB Trg is g-unblk.
3. Ldd, UC-unblk trgs
4. Repeat with cycl. t.
5. Induced CM is rev.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

8



4. Cyclicity Prefixes
Finite Trigger Sequence extendable into an (infinite) Cyclicity Sequence

1. Start: Rule DB Trg
2. DB Trg is g-unblk.
3. Ldd, UC-unblk trgs
4. Repeat with cycl. t.
5. Induced CM is rev.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

𝑓𝑦.𝑐 :

𝑐 ∈ 𝑓𝑦.𝑐

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

8



4. Cyclicity Prefixes
Finite Trigger Sequence extendable into an (infinite) Cyclicity Sequence

1. Start: Rule DB Trg
2. DB Trg is g-unblk.
3. Ldd, UC-unblk trgs
4. Repeat with cycl. t.
5. Induced CM is rev.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

𝑓𝑦.𝑐 :

𝑐 ∈ 𝑓𝑦.𝑐

𝑓𝑧.𝑓𝑦.𝑐 :

𝑓𝑦.𝑐 ∋ 𝑓𝑧.𝑓𝑦.𝑐

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

8



4. Cyclicity Prefixes
Finite Trigger Sequence extendable into an (infinite) Cyclicity Sequence

1. Start: Rule DB Trg
2. DB Trg is g-unblk.
3. Ldd, UC-unblk trgs
4. Repeat with cycl. t.
5. Induced CM is rev.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

𝑓𝑦.𝑐 :

𝑐 ∈ 𝑓𝑦.𝑐

𝑓𝑧.𝑓𝑦.𝑐 :

𝑓𝑦.𝑐 ∋ 𝑓𝑧.𝑓𝑦.𝑐

𝑓𝑦.𝑓𝑧.𝑓𝑦.𝑐 :

𝑓𝑧.𝑓𝑦.𝑐 ∈ 𝑓𝑦.𝑓𝑧.𝑓𝑦.𝑐

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

8



4. Cyclicity Prefixes
Finite Trigger Sequence extendable into an (infinite) Cyclicity Sequence

1. Start: Rule DB Trg
2. DB Trg is g-unblk.
3. Ldd, UC-unblk trgs
4. Repeat with cycl. t.
5. Induced CM is rev.

Theorem.
Every cyclicity prefix can be extended into a
cyclicity sequence implying never-term.

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

𝑓𝑦.𝑐 :

𝑐 ∈ 𝑓𝑦.𝑐

𝑓𝑧.𝑓𝑦.𝑐 :

𝑓𝑦.𝑐 ∋ 𝑓𝑧.𝑓𝑦.𝑐

𝑓𝑦.𝑓𝑧.𝑓𝑦.𝑐 :

𝑓𝑧.𝑓𝑦.𝑐 ∈ 𝑓𝑦.𝑓𝑧.𝑓𝑦.𝑐

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

8



5. Restricted Prefix Cyclicity (RPC)
RPC is a computational procedure for (possibly) finding a Cyclicity Prefix:

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

9



5. Restricted Prefix Cyclicity (RPC)
RPC is a computational procedure for (possibly) finding a Cyclicity Prefix:

Each rule 𝜌 and HC 𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

9



5. Restricted Prefix Cyclicity (RPC)
RPC is a computational procedure for (possibly) finding a Cyclicity Prefix:

Each rule 𝜌 and HC
1. Apply Rule-DB Trg

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

𝑓𝑦.𝑐 :

𝑐 ∈ 𝑓𝑦.𝑐

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

9



5. Restricted Prefix Cyclicity (RPC)
RPC is a computational procedure for (possibly) finding a Cyclicity Prefix:

Each rule 𝜌 and HC
1. Apply Rule-DB Trg
2. Ldd, UC-unblk trgs

w/o cycl. until cycl.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

𝑓𝑦.𝑐 :

𝑐 ∈ 𝑓𝑦.𝑐

𝑓𝑧.𝑓𝑦.𝑐 :

𝑓𝑦.𝑐 ∋ 𝑓𝑧.𝑓𝑦.𝑐

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

9



5. Restricted Prefix Cyclicity (RPC)
RPC is a computational procedure for (possibly) finding a Cyclicity Prefix:

Each rule 𝜌 and HC
1. Apply Rule-DB Trg
2. Ldd, UC-unblk trgs

w/o cycl. until cycl.
3. For 𝜌: Subs is inj.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Rule Database

𝑐𝑥 :

𝑓𝑦.𝑐 :

𝑐 ∈ 𝑓𝑦.𝑐

𝑓𝑧.𝑓𝑦.𝑐 :

𝑓𝑦.𝑐 ∋ 𝑓𝑧.𝑓𝑦.𝑐

𝑓𝑦.𝑓𝑧.𝑓𝑦.𝑐 :

𝑓𝑧.𝑓𝑦.𝑐 ∈ 𝑓𝑦.𝑓𝑧.𝑓𝑦.𝑐

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

9



5. Restricted Prefix Cyclicity (RPC)

RPC is a computational procedure for (possibly) finding a Cyclicity Prefix:

Each rule 𝜌 and HC
1. Apply Rule-DB Trg
2. Ldd, UC-unblk trgs

w/o cycl. until cycl.
3. For 𝜌: Subs is inj.

𝑥 : → (∃𝑦. 𝑦 : ∧ 𝑥 ∈ 𝑦 ) ∨ 𝑥 :🔧 (1)

𝑥 : → ∃𝑧. 𝑧 : ∧ 𝑥 ∋ 𝑧 (2)

Consider the rule DB for (1): 𝑐𝑥 :

Extracted triggers: ⟨(1), [𝑥/𝑐𝑥]⟩  ⟨(2), [𝑥/𝑓𝑦.𝑐𝑥]⟩  ⟨(1), [𝑥/𝑓𝑧.𝑓𝑦.𝑐𝑥]⟩

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

9



5. Restricted Prefix Cyclicity (RPC)
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5. Restricted Prefix Cyclicity (RPC)
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3. for every constant 𝑐 ∈ 𝑇 , every subterm 𝑠 of 𝑔(𝑐), and every functional

term 𝑢 ∈ 𝑇 ; we have 𝑔(𝑢) ≠ 𝑠.

If ⟨𝜌, 𝜎⟩ is uc-unblk and 𝑔 rev for its skeleton, then ⟨𝜌, 𝑔 ∘ 𝜎⟩ is uc-unblk.
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Note that the second results from the first with the constant mapping
that maps both 𝑐 and 𝑑 to 𝑓2(𝑓1(𝑐, 𝑑)) and thus violates cond. 2. ⚡
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Why condition 3 for reversibility?
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The trigger ⟨(†), [𝑥/𝑐, 𝑦/𝑓𝑢(𝑑)]⟩ is uc-unblockable. Mapping 𝑐 to
𝑓𝑤(𝑓𝑣(𝑓𝑢(𝑑))) and 𝑑 to itself via 𝑔 fulfills conditions 1 and 2 of reversibility
but not 3 since 𝑔(𝑓𝑢(𝑑)) = 𝑓𝑢(𝑑) is a subterm of 𝑔(𝑐). 
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𝑓𝑤(𝑓𝑣(𝑓𝑢(𝑑))) and 𝑑 to itself via 𝑔 fulfills conditions 1 and 2 of reversibility
but not 3 since 𝑔(𝑓𝑢(𝑑)) = 𝑓𝑢(𝑑) is a subterm of 𝑔(𝑐). Indeed,
⟨(†), [𝑥/𝑓𝑤(𝑓𝑣(𝑓𝑢(𝑑))), 𝑦/𝑓𝑢(𝑑)]⟩ is not uc-unblockable! ⚡
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Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)
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Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

15



Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)
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Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)

𝑓1(…)

⟨(1), [𝑥/𝑐, 𝑦/𝑑]⟩
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Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)

𝑓1(…)

𝑓2(…)
⟨(1), [𝑥/𝑐, 𝑦/𝑑]⟩
⟨(2), [𝑥/𝑐, 𝑦/𝑓1(𝑐, 𝑑)]⟩
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Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)

𝑓1(…)

𝑓2(…)
⟨(1), [𝑥/𝑐, 𝑦/𝑑]⟩
⟨(2), [𝑥/𝑐, 𝑦/𝑓1(𝑐, 𝑑)]⟩
⟨(4), [𝑥/𝑐, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
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Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)

𝑓1(…)

𝑓2(…)
⟨(1), [𝑥/𝑐, 𝑦/𝑑]⟩
⟨(2), [𝑥/𝑐, 𝑦/𝑓1(𝑐, 𝑑)]⟩
⟨(4), [𝑥/𝑐, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
⟨(4), [𝑥/𝑑, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
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Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)

𝑓1(…)

𝑓2(…)

𝑓2(…)

⟨(1), [𝑥/𝑐, 𝑦/𝑑]⟩
⟨(2), [𝑥/𝑐, 𝑦/𝑓1(𝑐, 𝑑)]⟩
⟨(4), [𝑥/𝑐, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
⟨(4), [𝑥/𝑑, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
⟨(2), [𝑥/𝑑, 𝑦/𝑓1(𝑐, 𝑑)]⟩?
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Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)

𝑓1(…)

𝑓2(…)

[𝑓2(…)]

⟨(1), [𝑥/𝑐, 𝑦/𝑑]⟩
⟨(2), [𝑥/𝑐, 𝑦/𝑓1(𝑐, 𝑑)]⟩
⟨(4), [𝑥/𝑐, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
⟨(4), [𝑥/𝑑, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
⟨(2), [𝑥/𝑑, 𝑦/𝑓1(𝑐, 𝑑)]⟩?
⟨(3), [𝑦/𝑑, 𝑤/𝑓2(…)]⟩??

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

15



Problematic RMFC Example

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢 (1)

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣 (2)

𝑦 : ∧ 𝑦 𝑤 → 𝑤 : (3)

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 : (4)

𝑓1(…)

𝑓2(…)

[𝑓2(…)]

...

⟨(1), [𝑥/𝑐, 𝑦/𝑑]⟩
⟨(2), [𝑥/𝑐, 𝑦/𝑓1(𝑐, 𝑑)]⟩
⟨(4), [𝑥/𝑐, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
⟨(4), [𝑥/𝑑, 𝑦/𝑑, 𝑧/𝑓1(…), 𝑤/𝑓2(…)]⟩
⟨(2), [𝑥/𝑑, 𝑦/𝑓1(𝑐, 𝑑)]⟩?
⟨(3), [𝑦/𝑑, 𝑤/𝑓2(…)]⟩??
⟨(1), [𝑥/𝑑, 𝑦/𝑓2(…)]⟩???
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

RPC ❌ ; 
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

RPC ❌ ; RMFC ✅ ; 
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑐 : , 𝑑 :  ❌ ; 
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑐 : , 𝑑 :  ❌ ; never-term. 🤔
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑐 : , 𝑑 :  ❌ ; never-term. 🤔

Cycl. Sequence with 𝑑 : , 𝑑 :  ✅ ; 
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑐 : , 𝑑 :  ❌ ; never-term. 🤔

Cycl. Sequence with 𝑑 : , 𝑑 :  ✅ ; never-term. ✅ 🙀
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑐 : , 𝑑 :  ❌ ; never-term. 🤔

Cycl. Sequence with 𝑑 : , 𝑑 :  ✅ ; never-term. ✅ 🙀

Was RMFC right all along?
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So does RPC fix our problem? (cont.)

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑐 : , 𝑑 :  ❌ ; never-term. 🤔

Cycl. Sequence with 𝑑 : , 𝑑 :  ✅ ; never-term. ✅ 🙀

Was RMFC right all along?
Frankly, we cannot say for sure; what we can say is that its correctness
has not been proven.
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Potential Counterexample for Never Termination

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → ∃𝑢. 𝑢 : ∧ 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

𝑥 : ∧ 𝑥 𝑦 ∧ 𝑧 𝑦 ∧ 𝑥 𝑦′ ∧ 𝑧′ 𝑦′ → 𝑧′ 𝑦
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Potential Counterexample for Never Termination

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → ∃𝑢. 𝑢 : ∧ 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

𝑥 : ∧ 𝑥 𝑦 ∧ 𝑧 𝑦 ∧ 𝑥 𝑦′ ∧ 𝑧′ 𝑦′ → 𝑧′ 𝑦

RPC ❌ ; 
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Potential Counterexample for Never Termination

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → ∃𝑢. 𝑢 : ∧ 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

𝑥 : ∧ 𝑥 𝑦 ∧ 𝑧 𝑦 ∧ 𝑥 𝑦′ ∧ 𝑧′ 𝑦′ → 𝑧′ 𝑦

RPC ❌ ; RMFC ✅ ; 
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Potential Counterexample for Never Termination

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → ∃𝑢. 𝑢 : ∧ 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

𝑥 : ∧ 𝑥 𝑦 ∧ 𝑧 𝑦 ∧ 𝑥 𝑦′ ∧ 𝑧′ 𝑦′ → 𝑧′ 𝑦

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑑 : , 𝑑 :  ❌ ; 
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Potential Counterexample for Never Termination

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → ∃𝑢. 𝑢 : ∧ 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

𝑥 : ∧ 𝑥 𝑦 ∧ 𝑧 𝑦 ∧ 𝑥 𝑦′ ∧ 𝑧′ 𝑦′ → 𝑧′ 𝑦

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑑 : , 𝑑 :  ❌ ; never-term. 🤔
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Potential Counterexample for Never Termination

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → ∃𝑢. 𝑢 : ∧ 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

𝑥 : ∧ 𝑥 𝑦 ∧ 𝑧 𝑦 ∧ 𝑥 𝑦′ ∧ 𝑧′ 𝑦′ → 𝑧′ 𝑦

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑑 : , 𝑑 :  ❌ ; never-term. 🤔

We think that every DB admits a terminating chase tree. 

Lukas Gerlach, David Carral (TU Dresden, INRIA Montpellier) Sufficient Conditions for Restricted Chase Non-Termination 05.09.2023

17



Potential Counterexample for Never Termination

𝑥 : ∧ 𝑦 : → ∃𝑢. 𝑥 𝑢 ∧ 𝑦 𝑢

𝑥 : ∧ 𝑥 𝑧 → ∃𝑣. 𝑥 𝑣 ∧ 𝑧 𝑣

𝑦 : ∧ 𝑦 𝑤 → ∃𝑢. 𝑢 : ∧ 𝑤 :

𝑦 𝑧 ∧ 𝑧 𝑤 ∧ 𝑥 𝑤 → 𝑦 𝑦 ∧ 𝑧 𝑦 ∧ 𝑦 :

𝑥 : ∧ 𝑥 𝑦 ∧ 𝑧 𝑦 ∧ 𝑥 𝑦′ ∧ 𝑧′ 𝑦′ → 𝑧′ 𝑦

RPC ❌ ; RMFC ✅ ; Cycl. Sequence with 𝑑 : , 𝑑 :  ❌ ; never-term. 🤔

We think that every DB admits a terminating chase tree. (It could still be
that RMFC guarantees “sometimes non-termination” for exotic DBs.)
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