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class Y {
private X var;

public void setVar(X val) {
var = val;

}

public X getVar {
return var,;

}
}
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Motivating

software quality property

private X var; private boolean ageDirty;

class Person {
. private Date birthday;
class Y { @ private Integer age;

public void setVar(X val) {
var = val;

¥ }

public X getVar {
return var,;

public void setBirthday(Date newDay) {
ageDirty = false; birthday = newDay;

public Integer getAge() {
1fCageDirty) age = ...;
¥ return age;

} }

¥
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Motivating

software quality property

private X var; private boolean ageDirty;

class Person {
. private Date birthday;
C aSS. Y { . @ private Integer age;

public void setVar(X val) {
var = val;

¥ }

PUbIECC X EREET < 0 public Integer getAge() {
return var; 1fCageDirty) age

return age;
would mistakenly be N ks
reported as violating the }
quality property

public void setBirthday(Date newDay) {
ageDirty = false; birthday = newDay;
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Detall: Logic Meta Programming

5 Soul [2001:wuyts]
” Irish [2004:fabory]

JEV

class Bar {
float x;
public void foo() {
X =42 + 3.14d;
¥
¥
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5 Soul [2001:wuyts]
” Irish [2004:fabory]
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Java Logic representation
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Detall: Logic Meta Programming

5 Soul [2001:wuyts]
” Irish [2004:fabory]

assign(?type, ?operator, ?lhs, ?rhs)
for(?init, ?7expression, ?Zupdate, ?7body)

eta-mode

Java Logic representation

class Bar {
float x;
public void foo() {
X =42 + 3.14d;
¥
¥

Logic rules
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In Detail: Fuzzy Logic Programming

confidence

LP with quantified truth in conclusion g given absolute
truthof q1,...,dn

)3

sold(flowers, 15).
attractive packaging(chips)
well advertised(chips) : 0.6.

popular product (?product) if
sold(?product , ?anpunt ),
?amount > 10.

popular product(?product) : 0.8 if
attractive packaging(?product),
well advertised(?product).
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Getter Method Best Practice Pattern

getterMethod(?cl ass, ?nethod, ?instvar) if
methodInClass (?net hod, ?cl ass),
instanceVariableInClassChain(?i nstvar, ?class),
variableName (?i nstvar, ?vnhane),
methodStatements (?nmet hod,
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©
(=}
(=]
(3
o
(o]
o
o




Getter Method Best Practice Pattern

getterMethod(?cl ass, ?nethod, ?instvar) if
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public Integer getSum() {
return sum;

}
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Getter Method Best Practice Pattern

SLEEE W <E; getterMethod(?cl ass, ?method, ?instvar) if
SIELTERESS & VTEIEY methodInClass (?net hod, ?class),
public X getvar { insFanceVariab}eInClassChain(?instvar, ?cl ass),
I, variableName (?i nstvar , ?vnane),
) ! methodStatements (?net hod,
} <return(variable(?vtype, ?vnane))>)

getterMethod (?cl ass, ?nethod, ?instvar) : 0.9 if
methodInClass (?nmet hod, ?class),
instancevVariableInClassChain(?i nstvar, ?class),
statementInMethod (?st at enent , ?net hod),
returnStatement (?st at enent , ?i nstvar).

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); AN 1 O
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class Y { <E; getterMethod(?cl ass, ?nethod, ?instvar) if
private X var; methodInClass (?nmet hod, ?class),
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variableName (?i nstvar , ?vnane),
return var;
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getterMethod (?cl ass, ?nethod, ?instvar) : 0.9 if
methodInClass (?nmet hod, ?class),
instancevVariableInClassChain(?i nstvar, ?class),
statementInMethod (?st at enent , ?net hod),
returnStatement (?st at enent , ?i nstvar).

value ~(?i nstvar=sum) |y .
public Integer retrieveSum() {
Object retrieved = returnSum();
if(retrieved instanceof Integer) {

Integer value = (Integer) retrieved; 4.l getsum() ~(7i nstvar =sum)
return value;

} else return getSum();




Correctly Named Getter Method

correctlyNamedGetterMethod (?c, ?m, ?var) if
getterMethod(?c, ?m, ?var) : ?cl,
selectorOfMethod(?sel ector, ?m),
instancevVariableName(?var , ?varnane), ?m is a getter for ?var
capitalized(?varnane, ?cvarnane), with truth degree ?c7
concat('get', ?cvarnane, ?sel),
similar(?sel , ?selector) : ?c2,
?cl * ?c2.

its selector is

truth degree similar to ‘getVar’ with
of this condition truth degree ?c2

is ?2c1 * ?2¢c2
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Setter Method Best Practice Pattern

setterMethod (?cl ass, ?nethod, ?instvar) if
methodInClass (?nmet hod, ?cl ass),
argumentOfMethod (?ar gunent , ?net hod),
instanceVariableInClassChain(?i nstvar, ?cl ass),
variableName (?i nstvar , ?ivarnane),
methodStatements (?net hod, ?s),
?S = <assign(?atype, ?aoperator,
variable(?l hstype, ?ivarnane),
variable(?rhstype, ?argnane))>.
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public void updateSum(Integer newValue) {
Integer intl = new Integer(l);
Integer int2 = new Integer(2);

Integer[] arrayOfInts = { intl, int2, intl, int2, intl, int2};
arrayOfInts[5] = newValue;
for (int i = 0; i < arrayOfInts.length; i++) {

sum = arrayOfInts[i];

}
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arrayOfInts[i] ~(7ar gunent =newValue)
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Integer int2 = new Integer(2);
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Conclusions

combined in an end-user transparant way
logic meta programming
fuzzy logic
heavy-weight static analysis techniques

extended classical logic meta programming setup

partial truth degrees
annotate rules with confidence in employed heuristics
express patterns with vague classification boundaries
fuzzified resolution procedure

non-strict detection of instances partially adhering to conditions

fuzzified unification procedure

takes behavioral information into account

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