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// Classes

Rule rule; // This class provides data & functions of the rule
Host host; // This class provides data & functions of the host
HostPair pair; // Paring of host and alternate host

// Variables

List<Rules> xRules; // Intermediate data

Set<Host> hosts, subHosts; // Collection of hosts

Map<String , List<HostPair>> alternations; // Fzpanding patterns
List<String> ifList , thenList; // if/then elements of the rule
prefix: String; // Abstract description

// Constants
final String TGT; // Tag for recognizing hosts
final String ALT; // Tag for recognizing alternate hosts

for (Rule abstractRule : rules) {
ifList = abstractRule. getIfList ();
thenList = abstractRule.getThenList () ;
abstractRule = tagging(abstractRule);
alternations = createAlternations(); // Create list of hosts
for (Host target : hosts) {
prefix = getPrefix(alternations, target);
subHosts = deepCopy (hosts).remove(target);
for (Host subTarget : subHosts) {
if (subTarget.getName().startsWith(prefix)) continue;
alternations.get(prefix).add(new HostPair(target ,
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subTarget) ) ;

}
}

expandedRules.add (abstractRule); // Set initial rule
for (Map.Entry<String , List<HostPair>> entry : alternations.
entries ()) {
midRules. clear () ;
midRules.addAll (expandedRules) ;
for (HostPair pair : entry.getValue()) {
tempMidRules = deepCopy (midRules) ;
for (Rule rule : tempMidRules) {
Rule expandedRule = new Rule (...) ;
for (String ifText : rule.getIfList()) {
if (ifText.contains(TGT)) {
prefix = getHostName (ifText);
if (pair.getlst().getName().startsWith(prefix)) {
expandedRule . addIf(
unTagging (prefix , pair.getlst()));
} else {
expandedRule. addIf (ifText);
}
} else if (ifText.contains(ALT)) {
prefix = getHostName (ifText);
if (pair.get2nd().getName().startsWith(prefix)) {
expandedRule . addIf(
unTagging (prefix , pair.getlst()));
} else {
expandedRule. addIf (ifText);
}
} else {
expandedRule. addIf(ifText);

}
}

for (String thenText : rule.getThenList()) {
if (thenText.contains (TGT)) {
prefix = getHostName (thenText);
if (pair.getlst().getName().startsWith(prefix)) {
expandedRule . addThen (
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}

}

unTagging (prefix , pair.get2nd()));
} else {
expandedRule.addThen (thenText ) ;
}
} else if (thenText.contains(ALT)) {
prefix = getHostName (thenText);

if (pair.get2nd().getName().startsWith(prefix)) {

expandedRule . addThen (
unTagging (prefix , pair.get2nd()));
} else {
expandedRule.addThen (thenText ) ;
}
} else {
expandedRule.addThen(thenText) ;

}
}
}

for (Rule tempRule : tempMidRules) {
if (!midRules.contains (tempRule))
midRules.add (tempRule); // Add intermediate data
}
midRules.removeAll (expandedRules) ;
expandedRules = midRules;

rules.addAll (expandedRules) ;

return rules;
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// Classes

Plan plan; // Abstraction of workaround plan

Cost cost; // Time, Monetary cost, Performance and reliability
Weight weight; // Weight coefficient for costs

Prediction prediction; // Collection of prediction facts

// Variables
List<String> resultFacts; // Result from Inference Engine

// Constants
Cost BASIS; // Basis data from configuration file
Weight WEIGHT; // Weight data from configuration file

// Create abstract classes from the Engine result
for (String fact : resultFacts) {
if (Prediction.isPrediction (fact)) {
prediction .set (fact);
} else if (Prediction.isReason(fact)) {
prediction .setReason (fact);
} else if (islInferenceResult(fact)){
for (Plan tempPlan : plans) {
if (tempPlan.getRuleName () .equals(getRuleName(fact))) {
plan = tempPlan;
break;

}
}

plan.addAction(getAction (fact));
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plans.add(plan);

}

}
// Add cost to plan

for (Plan plan : plans) {
for (String action : plan.getActions()) {
for (Cost cost : costs) {
if (cost.isMatch(action)) {
plan.addcost (cost) ;
break ;

}
}
}
}

// Selecting step
// (T: Time, M: MonetaryCosts, P: Performance, R: Reliability)
for (Plan plan : plans) {

if (plan.getTotalT () > basis.getT() ||
plan.getTotalM () > basis.getM() ||
plan.getTotalP () < basis.getP () ||
plan.getTotalR () < basis.getR()) {
continue;
}
selectedPlans .add(plan);
}
// Scoring step
for (Plan plan : selectedPlans) {
plan.setScore (
weight . getTWeight () % (getTotalT () — basis.getT()) +
weight . getMWeight () * (getTotalM () — basis.getM()) +
weight . getPWeight () % (getTotalP () — basis.getP()) +
weight . getRWeight () * (getTotalR () — basis.getR()));

}

// Presentation step (abbr.)
return selectedPlans;
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