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1 Preface

This manualdescribeshow to usethe JBRANCH CONSTRAINT LANGUAGE in
the GypsyEnvironment[], 2]. Section2 providesanarchitecturabverview of the
system Finally section3 givesexamplesor mostof thefeaturesln theappendix
thereis the BNF of theimplementedanguage€seepage8).

2 Overview

The JBRANCH CONSTRAINT LANGUAGE hasbeendevelopedas part of my
mastesthesis [3]. As a matterof factit is not finishedyet. So this manualis
the only sourcethatis currently available for further informationaboutthe lan-
guageandhow to useit.

Thelanguages usedin the SupervisotWorker framenork for checkingcon-
straintsfor domaindik e routing, inter-task,data,etc. Thusit hasbeendeveloped
for this specificuseit canbeusedwithin Javalike a smallscriptinglanguage.

TheAppendixA containghe BNF of thislanguage Thelanguagetself is not
very complicatedyetit cancomein very handyif it is usedin theright way.

2.1 The Language

Themainconstructof thislanguageare“if ” expressionsEvery constraintstarts
with the keyword if. Thenthereis somesortof clausein betweenthe “if ” and
the“then” . After this calusethereis eitheranew constraintstartingwith another
“if 7 or thereis a “begin”-“end” block which containsthe actionsof this rule.
Whenerer the rules are correct,thenthe actionlist will be parsedan executed.
Actionsaredividedby semicolong®;” ).

This actionstatementsanbe eitheratomslik e “true” or “false” or they bea
registeredmethod.The simplestexamplerule in this languages the following:

if true then begin true end

For morecomplicatedexamplesaboutthelanguageseesection3. It introduces
mostof thelanguages featuresn easy-to-understanekamples.



2.2 The Interpreter

The languagehas beenimplementedusing the Java ParserGenerator[4]. This
generatomusesthe visitor patternfor implementingtype checlersor interpreters.
The IBRANCH CONSTRAINT LANGUAGE interpreterandtype checler alsouses
this pattern.For moredetailsaboutthe structureseeg|3].

2.3 Constraint Manager and Constraint

The constraintmanagelis a specificinterface,which hasto be implementedor
customizingthe existing one. Customizingthe constraintmanageralso allows
implementingown language®r usingown constraints.Tightly coupledwith the
constraintmanageiinterfaceis the constraintinterface. This interfacehasto be
implementedf you wantto usecustomconstraints.

2.4 Valuesand Constraints

Theconstraininanagewhich comeswith thebasicclassefiassomesortof value
table,whereit storesall valuesusedin the constraints.So for exampleif in the
languagethe variable“hostname” is usedthenthis variablehasto be storedin
the constraintmanagervaluetable. Pleaseseethe examplesfor further details
(section3).

2.5 Debugging

As amatterof factcurrentlydehuggingis notsupportedThebestwayto testyour
statementss to simply dumptherule andthe value-tableaswell andcheckwhat
IS wrong.

3 Examples

This sectiondescribeslaboratesxamplesfor usingthe existing constraintman-
agerand constraintsin Java programs. Theseexamplesare only valid for the
managethatcomeswith the Gypsydistribution.

import at.ac.tuwien.infosys.gypsy.constraints.x;
2 import at.ac.tuwien.infosys.gypsy.constraints.jbranch.x;

4 public class BasicBlocks {

6 /!l the main constraintmanager
private ConstraintManager cm_;



/1 one working constraint

10 private JBranchConstraint c_;
12 public BasicBlocks() {
cm_=new JBranchConstraintManager ();
14 }
}

Listing 1: Thebasicblocksneededor usingthe ConstraintManager

Linesoneandtwo includethe main packagesieededor usingthe constraint
managersLine sevendeclaresa variablefor the main constraintmanager Line
10declaresavariablefor oneconstraintssoit canbeusedwithin methodsin the
constructoiin line eleventhe mainconstraintmanageis initialized.

More or lessthis is the basicblock which hasto be presenin every program
usingthe constrainfanguage.

3.1 Withouth Anything
This exampleshaws thebasichow to defineandcheckconstraints.

import at.ac.tuwien.infosys.gypsy.constraints.x;
2 import at.ac.tuwien.infosys.gypsy.constraints.jbranch.x;

4 public class WithoutAnything {

6 // the main constraintmanager
private ConstraintManager cm_;
8
/1l one working constraint

10 private JBranchConstraint c_;
12 public WithoutAnything () {
cm_=new JBranchConstraintManager ();
14 c_=new JBranchConstraint ("if_true_then_begin_true_.end”,null,0);

cm_.addConstraint (c_);
16
if (cm..checkConstraints()) {

18 System.out. println(”everything._all_right!”);
} else {
20 System . out. println(”some_constraint_is_not_fullfilled”);
}
22 }
24 public static void main(String a[]) {
new WithoutAnything ();
26 }
}

Listing 2: Checkinga dummyconstraint.

Linesoneto thirteenareexactly thesameasthey have beenin theBasicBlocks
listing. In line fourteena constrainis declared:

if true then begin true end



Thisconstrainis addedo theconstraininanagein line fifteen. In line seven-
teena checkingoperationis performed.If all constraintsarefulfilled then“true”
IS returnedelse“false” .

3.2 Simple Values

The next exampleshaws the useof userdefinedvalues.This time thevalue-table
for the constraintwill not be“null” arnymore,asit wasin the lastexample(see
line fourteen).

import at.ac.tuwien.infosys.gypsy.constraints.x;
2 import at.ac.tuwien.infosys.gypsy.constraints.jbranch.x;
import java.util .x;
4
public class SimpleValue {
6
/!l the main constraintmanager
8 private ConstraintManager cm_;

10 I/l one working constraint
private JBranchConstraint c_;
12
public SimpleValue() {

14 cm_=new JBranchConstraintManager ();
16 Hashtable ht = new Hashtable ();
ht. put(”dada” ,new Integer (1));
18 ht.put(”foo”,” bar”);
20 c.=new JBranchConstraint ("if .(dada.==.1)_.&&.(foo_==_\"bar\")."+
"__then_begin_true_end”, ht,0);
22 cm_.addConstraint (c.);
24 if (cm_.checkConstraints()) {
System . out. println(”everything._all_right!”);
26 } else {
System . out. println(”some.constraint_is_.not_fullfilled”);
28 }
}
30
public static void main(String a[]) {
32 new SimpleValue();
}
34}

Listing 3: Usingvariables.

In line sixteenandseventeerthe hashtabldor the constraints initialized and
the variablevalueis inserted. In line twenty thereis the constraintusing both
variables.

If the variablesshouldbe updatedfor the constraintusethe update¥lues()
methodof the ConstraintManageinterface. The currentversiondoesnot allow
differentvaluetablesfor eachconstraint. The only way to do thisis thegeteach



constrainfrom themanageandsetupdatethe valuesautomatically Furthermore
the new valuetablehasto containall values,becauset simply overridesthe old

one.

3.3 Method Invocation

The next exampleshows how to invocatea methodfrom within a constraint. A
methodwill beregisteredandinvokedduringcheckingtheconstraint.Themethod
canalsobeinvokedasanaction.
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import at.ac.tuwien.infosys.gypsy.constraints.x;
import at.ac.tuwien.infosys.gypsy.constraints.jbranch.x;
import at.ac.tuwien.infosys.gypsy.constraints.jbranch.types.x;

import java.util .x;
public class SimpleMethod {

/!l the main constraintmanager
private ConstraintManager cm_;

/1l one working constraint
private JBranchConstraint c_;

public SimpleMethod () {

try {
cm_=new JBranchConstraintManager ();

Hashtable ht = new Hashtable ();
ht.put(”dada” ,new Integer (1));

ht. put(”themethod” ,
new MethodCall (this,
this.getClass ().
getMethod (” callBackMethod” , null)));

c_=new JBranchConstraint (" if _themethod().==_11__."+
"__then_begin_true_end” , ht,0);
cm_. addConstraint (c_);

if (cm_.checkConstraints()) {
System.out. println(”everything._all_right!”);
} else {
System. out. println(”some.constraint_.is_not_fullfilled”);

} catch (Exception e) {
e.printStackTrace ();
}

}

public Integer callBackMethod () {
System.out. println(”"wanna.test._this_method!” );
return new Integer (11);

}

public static void main(String a[]) {



48 new SimpleMethod ();

}

50 }
Listing 4: Invoking methods.

In thelines22to 25themethodcall is initialized andstoredin thevaluetable.
Using the methodinvocationin a constraintis nearlythe sameasusinga value.
Thedifferenceis thata pair of braces'()” hasto be put afterwards,sothe inter-
preterknows aboutit. In generalrny methodcanberegisteredandalsovaluescan
be usedfor the methodcall. However, this versiondoesnot supportusingvalues
from within the constraint.

Onemorewordaboutsideeffectsandshortcircuits: Firstof all whenamethod
is executedit is the sameasif the methodwill be executedfrom within normal
Javacode.Soit hasthesamerestrictionsandalsothesameabilities. It can modify
otherobjects! And secondshortcircuits do not exist. Sowhenfor examplethe
first partof anexpressioralreadyevaluatedo falsethenthe secondoartwill still
be executed.

A LanguageBNF

Syntax Definition

The syntaxof the BNF givenbelow follows theserules:

[ X] X mayoccur
(X)? X mayoccur
(X)* X occurswithout limits
(X)+ X occursatleastonce

LanguageDefinition

The constraintparserskipsthe following symbols:“_", newline, carriagereturn
andtah

Resewvedwords are:

"if", "else", "then", "begin", "end", "true", "fal se"



Operators are:

EQ :
LT :
LEQ
GrT :
OR
CEQ
AND:
NEQ
NOT
DI V:

SingleTokens are:

1] <:||
1] >II

ll| | n
n >:||
n &&II

II/II

COLON
PO NT
M NUS

PLUS

SEM COLON :

QUOTES
SBRACKET

CBRACKET
UNDERSCR

Tokens are:

letter

number

d

igit

d



special

——~— colon ————
N div —
N minus|—/
N~ plus —/
- point I
string
—— quotes—- letter ~— quotes
special
digit
underscr,
- /
variable
— letter
letter
digit
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opertor

N 1%

C1ET

gt

or

geq

and

neq

( L ( ([

NN

not

(
N

div

The EBNFfor thelanguages now:
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