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SUP (Link) := How often is the given Link’s template found in all projects
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We have found beans.bean.class = 4000 in our 110 projects ⇒

SUP (beans.bean.class) = 4000

17 / 28



Calculate Support

SUP (Link) := How often is the given Link’s template found in all projects

Example:
We have found beans.bean.class = 4000 in our 110 projects ⇒

SUP (beans.bean.class) = 4000

17 / 28



Calculate Hit

HIT (Link) := How often is the given Link found in all projects

Example:
In our 110 projects
|beans.bean.class.X ⇒ ∃EntityFQN = X | = 1000 ⇒

HIT (beans.bean.class) = 1000

18 / 28



Calculate Hit

HIT (Link) := How often is the given Link found in all projects

Example:
In our 110 projects
|beans.bean.class.X ⇒ ∃EntityFQN = X | = 1000 ⇒

HIT (beans.bean.class) = 1000

18 / 28



Calculate Probability

P (Link) := Probability that the given Link exists in a project

Example:
P
(
beans.bean.class.X ⇒ ∃EntityFQN = X

)
= HIT (beans.bean.class)

SUP(beans.bean.class)

19 / 28



Calculate Probability

P (Link) := Probability that the given Link exists in a project

Example:
P
(
beans.bean.class.X ⇒ ∃EntityFQN = X

)
= HIT (beans.bean.class)

SUP(beans.bean.class)

19 / 28



Results

≈ 110 Projects

Java:

≈ 10 000 Entities

≈ 50 000 Methods

≈ 30 000 Annotations

XML:

≈ 5 000 Files

≈ 50 000 Tags

≈ 80 000 Attributes

≈ 70 000 Textual Contents
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Results

Probability > 90%; Hit > 10, Framework = Spring

Link Type Prob Hit

beans.job.decision.decider EntityName 97.44% 39
beans.job.step.tasklet.chunk.writer.bean.class EntityFQN 100% 25
beans.repositories.transaction-manager-ref MethodName 100% 23
beans.authentication-manager...data-source-ref MethodName 100% 13
beans.authorization-server.token-service-ref MethodName 91.67% 12
beans.flow.step.tasklet.ref EntityName 100% 12
flow.var.class EntityFQN 91.67% 12
flow.var.name EntityName 91.67% 12

Where is beans.bean.class ⇒ Entity .FQN?
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Results

Probability > 90%; Hit > 10, Framework = Spring

Link Type Prob Hit

beans.bean.class EntityFQN 90.56% 4 312
beans.repositories.base-package PackageFQN 96.39% 83
beans.bean.property.list.bean EntityFQN 98.18% 55
beans.bean.property.bean.property.class EntityFQN 100% 51
beans.job.decision.decider EntityName 97.44% 39
beans.job.step.tasklet.chunk.writer.bean.class EntityFQN 100% 25
beans.repositories.transaction-manager-ref MethodName 100% 23
beans.authentication-manager...data-source-ref MethodName 100% 13
beans.authorization-server.token-service-ref MethodName 91.67% 12
beans.flow.step.tasklet.ref EntityName 100% 12
flow.var.class EntityFQN 91.67% 12
flow.var.name EntityName 91.67% 12

beans.bean.class ⇒ Entity .FQN is now under the result
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Next Steps

Find complex rules

Association rule learning (FP-growth algorithm)

Pattern mining in a model-graph
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