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Problem Setting – MBSE meets Managed Cloning

Drift

MBSE 
Product Family
For Train Control Software

Tinnes, Christof, et al. "Sometimes You Have to Treat the Symptoms: Tackling Model Drift in an Industrial Clone-and-Own Software Product 

Line." 2022 30th ACM Joint European Software Engineering Conference and Symposium on the Foundations of Software Engineering (ES-

EC/FSE ’22). ACM, 2022.



17 Low-Level 

Differences
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Example Difference:

A new Port and Connector is added

to a sealed Software Component

Semantic Lifting

Semantic Lifting to the Rescue
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not easy to specify

1

unknown or tacit knowledge

2

17 Low-Level

Differences

BUT…



Change Graphs Pattern 

Graphs Edit Rules

Generate 

Change Graphs

Collection

of Model 

Differences

Derive “meaningful” 

subgraphs

Generate 

Edit Rules

Idea – Mining Editing Patterns



…

…

Unbiased combination

Biased combination

High complexity,

High abundance

High complexity,

Low abundance 
(even not meaningful)

Initial Building Blocks

Real-world evolution is 

biased in the space of 

possible evolution… Can 

we make use of this bias?

Evolution is Biased
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Relevant Concept ? 

Relevant Concept ? 

В лесу много зеленых деревьев. Деревья часто бывают зелеными.

В лесу много зеленых деревьев. Деревья часто бывают зелеными.

Relevant Concept ? 

Relevant Concept ? What is a Pattern?

Exampels
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of the pattern

the pattern subgraph

~ edit operation
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𝐴 – assembly of the ensemble

𝑎𝑖 - assembly index of object I

𝑛𝑖 - copy number of object i

𝑁 – total number of unique object

𝑁𝑇 - total number of objects in the ensemble

We can show:
„Objects“ maximizing „selection“ 

= 

„Objects“ defined by maximal compression

Assembly Theory: “Amount of Selection”



Revision n Revision n+1
Matching

Step 1: Matching and derivation of difference
graph

Step 2:  Derivation of simple change graph (SCG)

Step 3: Apply Frequent Subgraph Mining Step 4: Select most relevant subgraphs (ranking)

g1: Support = 30, |vg1| = 2, |eg1| = 1
compr(g1) = 87
g2: Support = 15, |vg2| = 6, |eg2| = 5
compr(g2) = 154
g3: Support = 15, |vg2| = 7, |eg2| = 7
compr(g2) = 196

Step 5: Generate the edit operations
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Ockham – Compression-based Discovery of Editing Patterns
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Controled Experiment Real-World Experiment

OCKHAM
OCKHAM

Page 11

Tinnes, Christof, et al. "Learning domain-specific edit operations from model repositories with frequent subgraph mining." 2021 

36th IEEE/ACM International Conference on Automated Software Engineering (ASE). IEEE, 2021.

Experiments and Results
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Application Example – Change Profiles

Model Difference

Set of Edit Operations

Change 

Profile

Compare

Differences

Differences seem to build „clusters“
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Limited to “types”– Ockham only captures 
semantics that is explicitly encoded in the meta-
model

No scalability of Frequent Subgraph Mining

No “complete” set, no coverage of the “long tail”

Limitations & Outlook
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25%100 %

0%

ℙ > 0

Database
Distributed Representation 

(e.g., Neural Network)
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Models are abstract.

Models are description.

Models are communication.
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Generative Model

ℙ > 0

Models are abstract.

Models are description.
Models are communication.

Covering the Long-Tail of domain- and project-specific context in 

software models needs distributed representations.

Investigating parametric (neural), generative models is therefore a 

consequential next step.
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