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Contributions

Towards common consensus for formal underpinning of multi-level typing
chains, especially . . .

1. Transforming multi-level typing chain into a single graphical artefact.

7→

2. Prove 1-1-correspondence between M4→M3→M2→M1 and M.

Benefits: Avoid complicated multi-level handling (e.g. model transformations,
co-evolution). Current limitations: No partial typings (potency > 1), no
tooling so far.
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Example: Models as Graphs (with reified edges)
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(Algebraic) Signatures and Semantic Interpretation

Signature consists of Sorts and Operations
Signature ∼= Linguistic Meta-Model

E.g. Σ0: Sorts { E , N } and Operation(-Symbol)s src, tgt: E → N

Semantic Interpretation: Sorts are Sets and Operations are Functions.

E = {pre,succ},N = {Task,Trn}
src : pre 7→ Trn,succ 7→ Trn
tgt : pre 7→ Task,succ 7→ Task

( )
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Internalising Model Typings: Atomic Step

7→

7→

Based on categorical theorem: MOD(Σ) ↓ T ∼=MOD(GR(Σ,T)).
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Comprehensive Application of Atomic Step

Harald König, Uwe Wolter (FHDW, HVL, UiB) Internalising Multi-Level Model Typing October 12, 2021 6 / 9



Iterating

Last step:

τn := idMn

Final result Σn
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Complete Transformation

7→

Categorical Theorem ensures unique typing chain reconstruction in case
of full meta-model footprints

src-tgt-arrangement of all higher levels encoded in final result

Reconstruction: Unfold signature labels into head (previous typing) and
tail (previous signature)

Store non-instantiated types in case of partial meta-model footprints
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Next Steps

Enable Chain Collapsing in case of Partial Mappings

Tooling

Evaluation

Detailed Comparison with existing approaches (e.g. work of Macı́as,
Rutle, Durán et al.)
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