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class Y {

 private X var;


 public void setVar(X val) {
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}

public X getVar {

 
 return var;

 }
}

class Person {
  private Date birthday;
  private Integer age;
  private boolean ageDirty;
   
  public void setBirthday(Date newDay) {
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  }
    
  public Integer getAge() {
    if(ageDirty) age = ...;
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  }
}
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class Y {
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}

public X getVar {

 
 return var;

 }
}

class Person {
  private Date birthday;
  private Integer age;
  private boolean ageDirty;
   
  public void setBirthday(Date newDay) {
    ageDirty = false; birthday = newDay;
  }
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    return age;
  }
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class Bar {
    float x;
    public void foo() {
      x = 42 + 3.14d;
    }
}
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In Detail: Fuzzy Logic Programming
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LP with quantified truth

fuzzy resolution procedure

weighted logic rules

τ(q) = c * min(τ(q1),...,τ(qn))

q : c if q1,...,qn where c ∈ ]0,1]

confidence 
in conclusion q given absolute 

truth of  q1,...,qn

sold(flowers, 15).
attractive_packaging(chips) : 0.9.
well_advertised(chips) : 0.6.
     
popular_product(?product) if
  sold(?product, ?amount),
  ?amount > 10.

popular_product(?product) : 0.8 if
  attractive_packaging(?product),
  well_advertised(?product).
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?p ?c

flowers 1

chips min(0.9, 0.6)*0.8 = 0.48
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q : c if q1,...,qn where c ∈ ]0,1]

confidence 
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sold(flowers, 15).
attractive_packaging(chips) : 0.9.
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incorporate behavioral information into reasoning process
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Getter Method Best Practice Pattern
9

class Y {
 private X var;

 public X getVar {
	

 	

 return var;
	

 }
}

public Integer returnSum() {
	

 Integer val = (Integer) indirectReturnOfArgument(sum, 10);
	

 return val;
}

public Object indirectReturnOfArgument(Object o, int delay) {
	

 if(delay == 0) 
	

 	

 return o;
	

 else 
	

 	

 return indirectReturnOfArgument(o, delay - 1);
}

implements 
intention of 
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  methodInClass(?method, ?class),
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Getter Method Best Practice Pattern
9

class Y {
 private X var;

 public X getVar {
	

 	

 return var;
	

 }
}

public Integer retrieveSum() {
	

 Object retrieved = returnSum();
	

 if(retrieved instanceof Integer) {
	

 	

 Integer value = (Integer) retrieved;
	

 	

 return value;
	

 } else return getSum();
}

implements 
intention of 

pattern
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Getter Method Best Practice Pattern
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class Y {
 private X var;

 public X getVar {
	

 	

 return var;
	

 }
}

public Integer retrieveSum() {
	

 Object retrieved = returnSum();
	

 if(retrieved instanceof Integer) {
	

 	

 Integer value = (Integer) retrieved;
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}
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pattern
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Correctly Named Getter Method
10

correctlyNamedGetterMethod(?c, ?m, ?var) if 
  getterMethod(?c, ?m, ?var) : ?c1,
  selectorOfMethod(?selector, ?m),
  instanceVariableName(?var, ?varname),
  capitalized(?varname, ?cvarname),
  concat('get', ?cvarname, ?sel),
  similar(?sel, ?selector) : ?c2,
  ?c1 * ?c2.

?m is a getter for ?var 
with truth degree ?c1

its selector is 
similar to ‘getVar’ with 

truth degree ?c2
truth degree 

of this condition 
is ?c1 * ?c2
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where e  = Levensthein distance 

if getterMethod(?class, ?method, ?var) : ?c
?class ?var ?method ?c

SumCmpntVisitor sum getSum() 1
SumCmpntVisitor sum getSum() 0.9
SumCmpntVisitor sum getSum() 0.45
SumCmpntVisitor sum returnSum() 0.45
SumCmpntVisitor sum retrieveSum() 0.45
SumCmpntVisitor sum retrieveSum() 0.45

Table 1. Detected getter method instances.

The first two lines of the rule state that a getter method ?method
needs to be part of a class ?class in whose hierarchy ?instvar is
an instance variable. In addition, the method’s parse tree is required
to unify exactly with the parse tree of the prototypical getter method
implementation shown above. The getSum() method in Figure 11
is an example of a getter method that can be successfully detected
using this rule since it adheres faithfully to the prototypical getter
method implementation.

We can use the getterMethod/3 predicate in queries to en-
force the consistent use of getter methods throughout an application
by requiring that the only methods allowed to access an instance
variable directly, are methods that were recognized by the platform
as a getter method. However, imagine a getter method that logs a
message to a file before returning the instance variable it is protect-
ing. Such a method cannot be detected as a getter method by the
above logic rule and would thus be flagged by the quality assur-
ance tool as violating the the “no direct instance variable accesses
outside getter methods” principle.

4.1.2 Fuzzy Logic Rule for Alternative Implementations
To increase the likelihood of a method being recognized as an al-
ternative getter method implementation, we can resort to a heuristic
such as the one expressed in the rule near the bottom of Figure 6.
This rule does not require a method’s parse tree to match the parse
tree of the prototypical getter method’s implementation, but merely
requires that the method contains a return statement with the in-
stance variable as its argument. To indicate that getter method im-
plementations detected by this rule do not follow the prototypical
implementation, we have annotated the rule with a truth degree of
0.9 which expresses our trust in the heuristic it employs.

The SumCmpntVisitor class depicted in Figure 11 does, how-
ever, contain three –somewhat convoluted– alternative implemen-
tations of the getter method best practice pattern which cannot be
detected when the conditions in the above rule’s body are inter-
preted in a strict syntactical manner. The returnSum() method,
for instance, can be classified semantically as a getter method as it
indirectly returns the sum instance variable by invoking a recursive
method which returns its first argument after the amount of recur-
sive calls indicated by its second argument has been performed.

Thanks to the similarity-based unification described in Section
3.3, our fuzzy logic meta programming platform is however able
to interpret the conditions in a rule as constraints over the run-
time behavior source code constructs give rise to instead of as
constraints over the literal source code constructs themselves. The
rule’s final condition will thus be interpreted as a constraint on the
possible values returned by the return statement. The unification
of the ?instvar instance variable parse tree node logic term and
the parse tree node corresponding to the argument expression of
the return statement will succeed with a unification degree of 0.5 if
the points-to analysis has determined that both nodes might alias at
run-time.

Table 1 contains an overview of the getter method implemen-
tation variants recognized by our fuzzy logic meta programming
platform. The getSum() method is detected once with a total truth

correctlyNamedGetterMethod(?c, ?m, ?var) if
getterMethod(?c, ?m, ?var) : ?c1,
selectorOfMethod(?selector, ?m),
instanceVariableName(?var, ?varname),
capitalized(?varname, ?cvarname),
concat(’get’, ?cvarname, ?sel),
similar(?sel, ?selector) : ?c2,
?c1 * ?c2.

Figure 7. Logic rule for named getter methods.

if correctlyNamedGetterMethod(?c, ?m, ?var) : ?t
?c ?var ?m ?t

SumCmpntVisitor sum getSum() 1
SumCmpntVisitor sum getSum() 0.9
SumCmpntVisitor sum getSum() 0.45
SumCmpntVisitor sum returnSum() 0.25
SumCmpntVisitor sum retrieveSum() 0.20
SumCmpntVisitor sum retrieveSum() 0.20

Table 2. Correctly named getter method instances.

degree originating from the topmost logic rule in Figure 6. It is also
detected once by the logic rule near the bottom with a truth degree
of 0.9 using plain unification. Finally, it is detected a third time with
a truth degree of 0.45 = 0.9 ·min(1, 1, 1, 0.5), originating from the
second logic rule in combination with similarity-based unification.
The retrieveSum() method is recognized twice with a truth de-
gree of 0.45 due to the detected possible aliasing between sum and
value on line 29 and the detected possible aliasing between sum
and the getSum() call on line 30.

4.1.3 Fuzzy Logic Rule for Naming Convention
As we mentioned in the beginning of this section, the Java nam-
ing convention for getter methods is the capitalized name of the
protected instance variable prefixed by “get”. The logic rule for
the correctlyNamedGetterMethod(?c, ?m, ?var) predicate,
shown in Figure 7, will find getter methods in an application’s
source code with an associated truth degree that is representative
for the degree to which each pattern instance is well-named.

It relies on the fuzzy predicate similar(?s1,?s2) which suc-
ceeds with a truth value of:

1 − e(?s1, ?s2)

max(|?s1|, |?s2|)
where e is the Levensthein edit distance which, informally, calcu-
lates for two strings the amount of add, replace or delete operations
necessary to transform one string into the other. Table 2 lists the
degree to which each of the getter methods that were previously
found is named well.

4.2 Setter Methods
Our second use case consists of detecting and enforcing the consis-
tent use of the Setter Method [3] best practice pattern. Analogous to
the Getter Method best practice pattern, it advocates indirect access
to instance variables through calls to setter methods which simply
assign their argument to the instance variable they are protecting.

4.2.1 Logic Rule for Prototypical Implementation
The logic rules shown in Figure 8 express what it means for

a method ?method to be a setter method for an instance variable
?instvar in class ?class. The topmost rule corresponds to the
prototypical implementation of a setter method:

similar(?s1, ?s2)

Correctly Named Getter Method
10

correctlyNamedGetterMethod(?c, ?m, ?var) if 
  getterMethod(?c, ?m, ?var) : ?c1,
  selectorOfMethod(?selector, ?m),
  instanceVariableName(?var, ?varname),
  capitalized(?varname, ?cvarname),
  concat('get', ?cvarname, ?sel),
  similar(?sel, ?selector) : ?c2,
  ?c1 * ?c2.

?m is a getter for ?var 
with truth degree ?c1

its selector is 
similar to ‘getVar’ with 

truth degree ?c2
truth degree 

of this condition 
is ?c1 * ?c2
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where e  = Levensthein distance 

if getterMethod(?class, ?method, ?var) : ?c
?class ?var ?method ?c

SumCmpntVisitor sum getSum() 1
SumCmpntVisitor sum getSum() 0.9
SumCmpntVisitor sum getSum() 0.45
SumCmpntVisitor sum returnSum() 0.45
SumCmpntVisitor sum retrieveSum() 0.45
SumCmpntVisitor sum retrieveSum() 0.45

Table 1. Detected getter method instances.

The first two lines of the rule state that a getter method ?method
needs to be part of a class ?class in whose hierarchy ?instvar is
an instance variable. In addition, the method’s parse tree is required
to unify exactly with the parse tree of the prototypical getter method
implementation shown above. The getSum() method in Figure 11
is an example of a getter method that can be successfully detected
using this rule since it adheres faithfully to the prototypical getter
method implementation.

We can use the getterMethod/3 predicate in queries to en-
force the consistent use of getter methods throughout an application
by requiring that the only methods allowed to access an instance
variable directly, are methods that were recognized by the platform
as a getter method. However, imagine a getter method that logs a
message to a file before returning the instance variable it is protect-
ing. Such a method cannot be detected as a getter method by the
above logic rule and would thus be flagged by the quality assur-
ance tool as violating the the “no direct instance variable accesses
outside getter methods” principle.

4.1.2 Fuzzy Logic Rule for Alternative Implementations
To increase the likelihood of a method being recognized as an al-
ternative getter method implementation, we can resort to a heuristic
such as the one expressed in the rule near the bottom of Figure 6.
This rule does not require a method’s parse tree to match the parse
tree of the prototypical getter method’s implementation, but merely
requires that the method contains a return statement with the in-
stance variable as its argument. To indicate that getter method im-
plementations detected by this rule do not follow the prototypical
implementation, we have annotated the rule with a truth degree of
0.9 which expresses our trust in the heuristic it employs.

The SumCmpntVisitor class depicted in Figure 11 does, how-
ever, contain three –somewhat convoluted– alternative implemen-
tations of the getter method best practice pattern which cannot be
detected when the conditions in the above rule’s body are inter-
preted in a strict syntactical manner. The returnSum() method,
for instance, can be classified semantically as a getter method as it
indirectly returns the sum instance variable by invoking a recursive
method which returns its first argument after the amount of recur-
sive calls indicated by its second argument has been performed.

Thanks to the similarity-based unification described in Section
3.3, our fuzzy logic meta programming platform is however able
to interpret the conditions in a rule as constraints over the run-
time behavior source code constructs give rise to instead of as
constraints over the literal source code constructs themselves. The
rule’s final condition will thus be interpreted as a constraint on the
possible values returned by the return statement. The unification
of the ?instvar instance variable parse tree node logic term and
the parse tree node corresponding to the argument expression of
the return statement will succeed with a unification degree of 0.5 if
the points-to analysis has determined that both nodes might alias at
run-time.

Table 1 contains an overview of the getter method implemen-
tation variants recognized by our fuzzy logic meta programming
platform. The getSum() method is detected once with a total truth

correctlyNamedGetterMethod(?c, ?m, ?var) if
getterMethod(?c, ?m, ?var) : ?c1,
selectorOfMethod(?selector, ?m),
instanceVariableName(?var, ?varname),
capitalized(?varname, ?cvarname),
concat(’get’, ?cvarname, ?sel),
similar(?sel, ?selector) : ?c2,
?c1 * ?c2.

Figure 7. Logic rule for named getter methods.

if correctlyNamedGetterMethod(?c, ?m, ?var) : ?t
?c ?var ?m ?t

SumCmpntVisitor sum getSum() 1
SumCmpntVisitor sum getSum() 0.9
SumCmpntVisitor sum getSum() 0.45
SumCmpntVisitor sum returnSum() 0.25
SumCmpntVisitor sum retrieveSum() 0.20
SumCmpntVisitor sum retrieveSum() 0.20

Table 2. Correctly named getter method instances.

degree originating from the topmost logic rule in Figure 6. It is also
detected once by the logic rule near the bottom with a truth degree
of 0.9 using plain unification. Finally, it is detected a third time with
a truth degree of 0.45 = 0.9 ·min(1, 1, 1, 0.5), originating from the
second logic rule in combination with similarity-based unification.
The retrieveSum() method is recognized twice with a truth de-
gree of 0.45 due to the detected possible aliasing between sum and
value on line 29 and the detected possible aliasing between sum
and the getSum() call on line 30.

4.1.3 Fuzzy Logic Rule for Naming Convention
As we mentioned in the beginning of this section, the Java nam-
ing convention for getter methods is the capitalized name of the
protected instance variable prefixed by “get”. The logic rule for
the correctlyNamedGetterMethod(?c, ?m, ?var) predicate,
shown in Figure 7, will find getter methods in an application’s
source code with an associated truth degree that is representative
for the degree to which each pattern instance is well-named.

It relies on the fuzzy predicate similar(?s1,?s2) which suc-
ceeds with a truth value of:

1 − e(?s1, ?s2)

max(|?s1|, |?s2|)
where e is the Levensthein edit distance which, informally, calcu-
lates for two strings the amount of add, replace or delete operations
necessary to transform one string into the other. Table 2 lists the
degree to which each of the getter methods that were previously
found is named well.

4.2 Setter Methods
Our second use case consists of detecting and enforcing the consis-
tent use of the Setter Method [3] best practice pattern. Analogous to
the Getter Method best practice pattern, it advocates indirect access
to instance variables through calls to setter methods which simply
assign their argument to the instance variable they are protecting.

4.2.1 Logic Rule for Prototypical Implementation
The logic rules shown in Figure 8 express what it means for

a method ?method to be a setter method for an instance variable
?instvar in class ?class. The topmost rule corresponds to the
prototypical implementation of a setter method:

similar(?s1, ?s2)
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correctlyNamedGetterMethod(?c, ?m, ?var) if 
  getterMethod(?c, ?m, ?var) : ?c1,
  selectorOfMethod(?selector, ?m),
  instanceVariableName(?var, ?varname),
  capitalized(?varname, ?cvarname),
  concat('get', ?cvarname, ?sel),
  similar(?sel, ?selector) : ?c2,
  ?c1 * ?c2.

?m is a getter for ?var 
with truth degree ?c1

its selector is 
similar to ‘getVar’ with 

truth degree ?c2
truth degree 

of this condition 
is ?c1 * ?c2

if correctlyNamedGetterMethod(?c, ?m, ?var) : ?t

?c ?var ?m ?t

SumCmpntVistor sum getSum() 1

SumCmpntVistor sum getSum() 0.9

SumCmpntVistor sum getSum() 0.45

SumCmpntVistor sum returnSum() 0.25

SumCmpntVistor sum retrieveSum() 0.20

SumCmpntVistor sum retrieveSum() 0.20
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where e  = Levensthein distance 

if getterMethod(?class, ?method, ?var) : ?c
?class ?var ?method ?c

SumCmpntVisitor sum getSum() 1
SumCmpntVisitor sum getSum() 0.9
SumCmpntVisitor sum getSum() 0.45
SumCmpntVisitor sum returnSum() 0.45
SumCmpntVisitor sum retrieveSum() 0.45
SumCmpntVisitor sum retrieveSum() 0.45

Table 1. Detected getter method instances.

The first two lines of the rule state that a getter method ?method
needs to be part of a class ?class in whose hierarchy ?instvar is
an instance variable. In addition, the method’s parse tree is required
to unify exactly with the parse tree of the prototypical getter method
implementation shown above. The getSum() method in Figure 11
is an example of a getter method that can be successfully detected
using this rule since it adheres faithfully to the prototypical getter
method implementation.

We can use the getterMethod/3 predicate in queries to en-
force the consistent use of getter methods throughout an application
by requiring that the only methods allowed to access an instance
variable directly, are methods that were recognized by the platform
as a getter method. However, imagine a getter method that logs a
message to a file before returning the instance variable it is protect-
ing. Such a method cannot be detected as a getter method by the
above logic rule and would thus be flagged by the quality assur-
ance tool as violating the the “no direct instance variable accesses
outside getter methods” principle.

4.1.2 Fuzzy Logic Rule for Alternative Implementations
To increase the likelihood of a method being recognized as an al-
ternative getter method implementation, we can resort to a heuristic
such as the one expressed in the rule near the bottom of Figure 6.
This rule does not require a method’s parse tree to match the parse
tree of the prototypical getter method’s implementation, but merely
requires that the method contains a return statement with the in-
stance variable as its argument. To indicate that getter method im-
plementations detected by this rule do not follow the prototypical
implementation, we have annotated the rule with a truth degree of
0.9 which expresses our trust in the heuristic it employs.

The SumCmpntVisitor class depicted in Figure 11 does, how-
ever, contain three –somewhat convoluted– alternative implemen-
tations of the getter method best practice pattern which cannot be
detected when the conditions in the above rule’s body are inter-
preted in a strict syntactical manner. The returnSum() method,
for instance, can be classified semantically as a getter method as it
indirectly returns the sum instance variable by invoking a recursive
method which returns its first argument after the amount of recur-
sive calls indicated by its second argument has been performed.

Thanks to the similarity-based unification described in Section
3.3, our fuzzy logic meta programming platform is however able
to interpret the conditions in a rule as constraints over the run-
time behavior source code constructs give rise to instead of as
constraints over the literal source code constructs themselves. The
rule’s final condition will thus be interpreted as a constraint on the
possible values returned by the return statement. The unification
of the ?instvar instance variable parse tree node logic term and
the parse tree node corresponding to the argument expression of
the return statement will succeed with a unification degree of 0.5 if
the points-to analysis has determined that both nodes might alias at
run-time.

Table 1 contains an overview of the getter method implemen-
tation variants recognized by our fuzzy logic meta programming
platform. The getSum() method is detected once with a total truth

correctlyNamedGetterMethod(?c, ?m, ?var) if
getterMethod(?c, ?m, ?var) : ?c1,
selectorOfMethod(?selector, ?m),
instanceVariableName(?var, ?varname),
capitalized(?varname, ?cvarname),
concat(’get’, ?cvarname, ?sel),
similar(?sel, ?selector) : ?c2,
?c1 * ?c2.

Figure 7. Logic rule for named getter methods.

if correctlyNamedGetterMethod(?c, ?m, ?var) : ?t
?c ?var ?m ?t

SumCmpntVisitor sum getSum() 1
SumCmpntVisitor sum getSum() 0.9
SumCmpntVisitor sum getSum() 0.45
SumCmpntVisitor sum returnSum() 0.25
SumCmpntVisitor sum retrieveSum() 0.20
SumCmpntVisitor sum retrieveSum() 0.20

Table 2. Correctly named getter method instances.

degree originating from the topmost logic rule in Figure 6. It is also
detected once by the logic rule near the bottom with a truth degree
of 0.9 using plain unification. Finally, it is detected a third time with
a truth degree of 0.45 = 0.9 ·min(1, 1, 1, 0.5), originating from the
second logic rule in combination with similarity-based unification.
The retrieveSum() method is recognized twice with a truth de-
gree of 0.45 due to the detected possible aliasing between sum and
value on line 29 and the detected possible aliasing between sum
and the getSum() call on line 30.

4.1.3 Fuzzy Logic Rule for Naming Convention
As we mentioned in the beginning of this section, the Java nam-
ing convention for getter methods is the capitalized name of the
protected instance variable prefixed by “get”. The logic rule for
the correctlyNamedGetterMethod(?c, ?m, ?var) predicate,
shown in Figure 7, will find getter methods in an application’s
source code with an associated truth degree that is representative
for the degree to which each pattern instance is well-named.

It relies on the fuzzy predicate similar(?s1,?s2) which suc-
ceeds with a truth value of:

1 − e(?s1, ?s2)

max(|?s1|, |?s2|)
where e is the Levensthein edit distance which, informally, calcu-
lates for two strings the amount of add, replace or delete operations
necessary to transform one string into the other. Table 2 lists the
degree to which each of the getter methods that were previously
found is named well.

4.2 Setter Methods
Our second use case consists of detecting and enforcing the consis-
tent use of the Setter Method [3] best practice pattern. Analogous to
the Getter Method best practice pattern, it advocates indirect access
to instance variables through calls to setter methods which simply
assign their argument to the instance variable they are protecting.

4.2.1 Logic Rule for Prototypical Implementation
The logic rules shown in Figure 8 express what it means for

a method ?method to be a setter method for an instance variable
?instvar in class ?class. The topmost rule corresponds to the
prototypical implementation of a setter method:

similar(?s1, ?s2)

Correctly Named Getter Method
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correctlyNamedGetterMethod(?c, ?m, ?var) if 
  getterMethod(?c, ?m, ?var) : ?c1,
  selectorOfMethod(?selector, ?m),
  instanceVariableName(?var, ?varname),
  capitalized(?varname, ?cvarname),
  concat('get', ?cvarname, ?sel),
  similar(?sel, ?selector) : ?c2,
  ?c1 * ?c2.

?m is a getter for ?var 
with truth degree ?c1

its selector is 
similar to ‘getVar’ with 

truth degree ?c2
truth degree 

of this condition 
is ?c1 * ?c2

if correctlyNamedGetterMethod(?c, ?m, ?var) : ?t

?c ?var ?m ?t

SumCmpntVistor sum getSum() 1

SumCmpntVistor sum getSum() 0.9

SumCmpntVistor sum getSum() 0.45

SumCmpntVistor sum returnSum() 0.25

SumCmpntVistor sum retrieveSum() 0.20

SumCmpntVistor sum retrieveSum() 0.20

vague 
classification 
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Setter Method Best Practice Pattern
11

class Y {
  private X var;
  public void setVar(X val) {
	

  var = val;
  }
}
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setterMethod(?class, ?method, ?instvar) if 
  methodInClass(?method, ?class),
  argumentOfMethod(?argument, ?method),
  instanceVariableInClassChain(?instvar, ?class),
  variableName(?instvar, ?ivarname), 
  methodStatements(?method, ?s),
  ?s = <assign(?atype, ?aoperator,
               variable(?lhstype, ?ivarname),
               variable(?rhstype, ?argname))>.

Setter Method Best Practice Pattern
11

class Y {
  private X var;
  public void setVar(X val) {
	

  var = val;
  }
}
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setterMethod(?class, ?method, ?instvar, ?c) : 0.9 if 
  methodInClass(?method, ?class),
  instanceVariableInClassChain(?instvar, ?class),
  argumentOfMethod(?argument, ?method),
  expressionInMethod(?expression, ?method),
  isAssignment(?expression, ?instvar, ?argument).

setterMethod(?class, ?method, ?instvar) if 
  methodInClass(?method, ?class),
  argumentOfMethod(?argument, ?method),
  instanceVariableInClassChain(?instvar, ?class),
  variableName(?instvar, ?ivarname), 
  methodStatements(?method, ?s),
  ?s = <assign(?atype, ?aoperator,
               variable(?lhstype, ?ivarname),
               variable(?rhstype, ?argname))>.

Setter Method Best Practice Pattern
11

class Y {
  private X var;
  public void setVar(X val) {
	

  var = val;
  }
}
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setterMethod(?class, ?method, ?instvar, ?c) : 0.9 if 
  methodInClass(?method, ?class),
  instanceVariableInClassChain(?instvar, ?class),
  argumentOfMethod(?argument, ?method),
  expressionInMethod(?expression, ?method),
  isAssignment(?expression, ?instvar, ?argument).

setterMethod(?class, ?method, ?instvar) if 
  methodInClass(?method, ?class),
  argumentOfMethod(?argument, ?method),
  instanceVariableInClassChain(?instvar, ?class),
  variableName(?instvar, ?ivarname), 
  methodStatements(?method, ?s),
  ?s = <assign(?atype, ?aoperator,
               variable(?lhstype, ?ivarname),
               variable(?rhstype, ?argname))>.

Setter Method Best Practice Pattern
11

class Y {
  private X var;
  public void setVar(X val) {
	

  var = val;
  }
}

public void updateSum(Integer newValue)  {
	

 Integer int1 = new Integer(1);
	

 Integer int2 = new Integer(2);
	


	

 Integer[] arrayOfInts = { int1, int2, int1, int2, int1, int2};
	

 arrayOfInts[5] = newValue;
	

 for (int i = 0; i < arrayOfInts.length; i++) {	

	


	

 	

 sum = arrayOfInts[i];
	

 }
}

implements 
intention of 

pattern
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0.45

arrayOfInts[i] ~(?argument=newValue)

setterMethod(?class, ?method, ?instvar, ?c) : 0.9 if 
  methodInClass(?method, ?class),
  instanceVariableInClassChain(?instvar, ?class),
  argumentOfMethod(?argument, ?method),
  expressionInMethod(?expression, ?method),
  isAssignment(?expression, ?instvar, ?argument).

setterMethod(?class, ?method, ?instvar) if 
  methodInClass(?method, ?class),
  argumentOfMethod(?argument, ?method),
  instanceVariableInClassChain(?instvar, ?class),
  variableName(?instvar, ?ivarname), 
  methodStatements(?method, ?s),
  ?s = <assign(?atype, ?aoperator,
               variable(?lhstype, ?ivarname),
               variable(?rhstype, ?argname))>.

Setter Method Best Practice Pattern
11

class Y {
  private X var;
  public void setVar(X val) {
	

  var = val;
  }
}

public void updateSum(Integer newValue)  {
	

 Integer int1 = new Integer(1);
	

 Integer int2 = new Integer(2);
	


	

 Integer[] arrayOfInts = { int1, int2, int1, int2, int1, int2};
	

 arrayOfInts[5] = newValue;
	

 for (int i = 0; i < arrayOfInts.length; i++) {	

	


	

 	

 sum = arrayOfInts[i];
	

 }
}

implements 
intention of 

pattern
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Conclusions
12

combined in an end-user transparant way

logic meta programming
 fuzzy logic

heavy-weight static analysis techniques

extended classical logic meta programming setup

fuzzified resolution procedure

non-strict detection of instances partially adhering to conditions

fuzzified unification procedure

partial truth degrees
annotate rules with confidence in employed heuristics

takes behavioral information into account

express patterns with vague classification boundaries

semantic interpretation of conditions over code 
as conditions over the behavior it implements

quite 
unique
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The End
13

Questions?
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one subtlety
class Foo {
  public Integer getSum() {
    return sum;
  }
}

if statementInMethod(?s, ?),
   ?s = return(variable(?type, 'sum')),
   surroundingMethodName(?s, ?methodName)

Solutions: ?methodName -> 'getSum'
           ?type -> 'java.lang.Integer'
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one subtlety
class Foo {
  public Integer getSum() {
    return sum;
  }
}

if statementInMethod(?s, ?),
   ?s = return(variable(?type, 'sum')),
   surroundingMethodName(?s, ?methodName)

Solutions: ?methodName -> 'getSum'
           ?type -> 'java.lang.Integer'

parse 
tree node logic terms

can unify with logic functor
can be queried without 

tree walk


