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1 Preface

This manualdescribeshow to usethe JBRANCH CONSTRAINT LANGUAGE in
theGypsyEnvironment[1, 2]. Section2 providesanarchitecturaloverview of the
system.Finally section3 givesexamplesfor mostof thefeatures.In theappendix
thereis theBNF of theimplementedlanguage(seepage8).

2 Overview

The JBRANCH CONSTRAINT LANGUAGE has beendevelopedas part of my
master-thesis [3]. As a matterof fact it is not finishedyet. So this manualis
the only sourcethat is currentlyavailablefor further informationaboutthe lan-
guageandhow to useit.

The languageis usedin theSupervisor-Worker framework for checkingcon-
straintsfor domainslike routing,inter-task,data,etc. Thusit hasbeendeveloped
for this specificuseit canbeusedwithin Java likeasmallscriptinglanguage.

TheAppendixA containstheBNF of this language.Thelanguageitself is not
verycomplicatedyet it cancomein veryhandyif it is usedin theright way.

2.1 The Language

Themainconstructsof this languageare“if ” expressions.Everyconstraintstarts
with the keyword if. Thenthereis somesort of clausein betweenthe “if ” and
the“then” . After thiscalusethereis eitheranew constraint,startingwith another
“if ” or thereis a “begin” -“end” block which containsthe actionsof this rule.
Whenever the rulesarecorrect,then the action list will be parsedan executed.
Actionsaredividedby semicolons(“;” ).

This actionstatementscanbeeitheratomslike “true” or “false” or they bea
registeredmethod.Thesimplestexamplerule in this languageis thefollowing:

if true then begin true end

Formorecomplicatedexamplesaboutthelanguageseesection3. It introduces
mostof thelanguage’s featuresin easy-to-understandexamples.
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2.2 The Inter preter

The languagehasbeenimplementedusing the Java ParserGenerator[4]. This
generatorusesthevisitor patternfor implementingtypecheckersor interpreters.
TheJBRANCH CONSTRAINT LANGUAGE interpreterandtypechecker alsouses
this pattern.For moredetailsaboutthestructuresee[3].

2.3 Constraint Manager and Constraint

The constraintmanageris a specificinterface,which hasto be implementedfor
customizingthe existing one. Customizingthe constraintmanageralso allows
implementingown languagesor usingown constraints.Tightly coupledwith the
constraintmanagerinterfaceis the constraintinterface. This interfacehasto be
implementedif you wantto usecustomconstraints.

2.4 Valuesand Constraints

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

2.5 Debugging

As amatterof factcurrentlydebuggingis notsupported.Thebestwayto testyour
statementsis to simply dumptherule andthevalue-tableaswell andcheckwhat
is wrong.

3 Examples

This sectiondescribeselaborateexamplesfor usingtheexisting constraintman-
agerand constraintsin Java programs. Theseexamplesare only valid for the
managerthatcomeswith theGypsydistribution.

i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . � ;
2 i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . j br anch . � ;

4 pub l i c c l ass Basi cB l ocks �
6 / / t he main const r ai nt manager

p r i v at e Const rai ntM anager cm ;
8
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/ / one worki ng const r ai n t
10 p r i v at e JB r anchConst r ai nt c ;

12 pub l i c Basi cB l ocks ( ) �
cm =new JBranchConst rai ntM anager ( ) ;

14 ��
Listing 1: Thebasicblocksneededfor usingtheConstraintManager

Linesoneandtwo includethemainpackagesneededfor usingtheconstraint
managers.Line sevendeclaresa variablefor themainconstraintmanager. Line
10declaresavariablefor oneconstraints,soit canbeusedwithin methods.In the
constructorin line eleventhemainconstraintmanageris initialized.

More or lessthis is thebasicblock which hasto bepresentin every program
usingtheconstraintlanguage.

3.1 Withouth Anything

Thisexampleshows thebasichow to defineandcheckconstraints.

i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . � ;
2 i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . j br anch . � ;

4 pub l i c c l ass Wi thoutA nythi ng �
6 / / t he main const r ai nt manager

p r i v at e Const rai ntM anager cm ;
8

/ / one worki ng const r ai n t
10 p r i v at e JB r anchConst r ai nt c ;

12 pub l i c Wi thoutA nythi ng ( ) �
cm =new JBranchConst rai ntM anager ( ) ;

14 c =new JB r anchConst r ai nt ( ” i f t r ue then begi n t r ue end” , n u l l , 0 ) ;
cm . addConst r ai nt ( c ) ;

16

i f ( cm . check Const r ai nt s ( ) ) �
18 System . out . p r i n t l n ( ” ev er y t hi ng al l r i gh t ! ” ) ;� el se �
20 System . out . p r i n t l n ( ” some const r ai n t i s not f u l l f i l l ed ” ) ;�
22 �
24 pub l i c st a t i c voi d main ( St r i ng a [ ] ) �

new Wi thoutA nythi ng ( ) ;
26 ��

Listing 2: Checkingadummyconstraint.

Linesoneto thirteenareexactlythesameasthey havebeenin theBasicBlocks
listing. In line fourteena constraintis declared:

if true then begin true end
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Thisconstraintis addedto theconstraintmanagerin line fifteen.In line seven-
teena checkingoperationis performed.If all constraintsarefulfilled then“true”
is returnedelse“false” .

3.2 SimpleValues

Thenext exampleshows theuseof userdefinedvalues.This time thevalue-table
for theconstraintwill not be “null” anymore,asit wasin the last example(see
line fourteen).

i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . � ;
2 i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . j br anch . � ;

i mpor t j av a . u t i l . � ;
4

pub l i c c l ass Si mpl eV al ue �
6

/ / t he main const r ai nt manager
8 p r i v at e Const rai ntM anager cm ;

10 / / one worki ng const r ai n t
p r i v at e JB r anchConst r ai nt c ;

12

pub l i c Si mpl eV al ue ( ) �
14 cm =new JBranchConst rai ntM anager ( ) ;

16 Hashtabl e ht = new Hashtabl e ( ) ;
ht . put ( ” dada” , new I n t eger ( 1 ) ) ;

18 ht . put ( ” f oo ” , ” bar ” ) ;

20 c =new JB r anchConst r ai nt ( ” i f ( dada == 1) & & ( f oo == � ” bar � ” ) ” +
” then begi n t r ue end” , ht , 0 ) ;

22 cm . addConst r ai nt ( c ) ;

24 i f ( cm . check Const r ai nt s ( ) ) �
System . out . p r i n t l n ( ” ev er y t hi ng al l r i gh t ! ” ) ;

26 � el se �
System . out . p r i n t l n ( ” some const r ai n t i s not f u l l f i l l ed ” ) ;

28 ��
30

pub l i c st a t i c voi d main ( St r i ng a [ ] ) �
32 new Si mpl eV al ue ( ) ;�
34 �

Listing 3: Usingvariables.

In line sixteenandseventeenthehashtablefor theconstraintis initialized and
the variablevalue is inserted. In line twenty thereis the constraintusingboth
variables.

If the variablesshouldbe updatedfor the constraintusethe updateValues()
methodof the ConstraintManagerinterface. The currentversiondoesnot allow
differentvaluetablesfor eachconstraint.Theonly way to do this is thegeteach
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constraintfrom themanagerandsetupdatethevaluesautomatically. Furthermore
thenew valuetablehasto containall values,becauseit simply overridestheold
one.

3.3 Method Invocation

The next exampleshows how to invocatea methodfrom within a constraint.A
methodwill beregisteredandinvokedduringcheckingtheconstraint.Themethod
canalsobeinvokedasanaction.

i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . � ;
2 i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . j br anch . � ;

i mpor t at . ac . tuw i en . i nf osy s . gypsy . const r ai n t s . j br anch . t y pes . � ;
4

i mpor t j av a . u t i l . � ;
6

pub l i c c l ass Si mpl eM ethod �
8

/ / t he main const r ai nt manager
10 p r i v at e Const rai ntM anager cm ;

12 / / one worki ng const r ai n t
p r i v at e JB r anchConst r ai nt c ;

14

pub l i c Si mpl eM ethod ( ) �
16 t r y �

cm =new JBranchConst rai ntM anager ( ) ;
18

Hashtabl e ht = new Hashtabl e ( ) ;
20 ht . put ( ” dada” , new I n t eger ( 1 ) ) ;

22 ht . put ( ” themethod ” ,
new M ethodCal l ( t h i s ,

24 t h i s . get Cl ass ( ) .
getM ethod ( ” cal l BackM ethod ” , n u l l ) ) ) ;

26

c =new JB r anchConst r ai nt ( ” i f themethod ( ) == 11 ” +
28 ” then begi n t r ue end” , ht , 0 ) ;

cm . addConst r ai nt ( c ) ;
30

i f ( cm . check Const r ai nt s ( ) ) �
32 System . out . p r i n t l n ( ” ev er y t hi ng al l r i gh t ! ” ) ;� el se �
34 System . out . p r i n t l n ( ” some const r ai n t i s not f u l l f i l l ed ” ) ;�
36 � cat ch ( Except i on e ) �

e . pr i nt St ack T r ace ( ) ;
38 �
40 �
42 pub l i c I n t eger cal l BackM ethod ( ) �

System . out . p r i n t l n ( ” wanna t est t h i s method ! ” ) ;
44 r et u r n new I n t eger ( 11) ;�
46

pub l i c st a t i c voi d main ( St r i ng a [ ] ) �
7
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48 new Si mpl eM ethod ( ) ;�
50 �

Listing 4: Invokingmethods.

In thelines22to 25themethodcall is initializedandstoredin thevaluetable.
Using themethodinvocationin a constraintis nearlythesameasusinga value.
Thedifferenceis thata pair of braces“()” hasto beput afterwards,sothe inter-
preterknowsaboutit. In generalany methodcanberegisteredandalsovaluescan
beusedfor themethodcall. However, this versiondoesnot supportusingvalues
from within theconstraint.

Onemorewordaboutsideeffectsandshortcircuits:Firstof all whenamethod
is executedit is the sameasif the methodwill be executedfrom within normal
Javacode.Soit hasthesamerestrictionsandalsothesameabilities. It canmodify
otherobjects! And second,shortcircuitsdo not exist. Sowhenfor examplethe
first partof anexpressionalreadyevaluatedto falsethenthesecondpartwill still
beexecuted.

A LanguageBNF

Syntax Definition

Thesyntaxof theBNF givenbelow follows theserules:

[ � ] � mayoccur
( � )? � mayoccur
( � )* � occurswithout limits
( � )+ � occursat leastonce

LanguageDefinition

The constraintparserskipsthe following symbols:“ ”, newline, carriagereturn
andtab.

Reserved words are:

"if", "else", "then", "begin", "end", "true", "false"
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Operators are:

EQ : "=="
LT : "<"
LEQ: "<="
GT : ">"
OR : "||"
GEQ: ">="
AND: "&&"
NEQ: "!="
NOT: "!"
DIV: "/"

SingleTokens are:

COLON : ":"
POINT : "."
MINUS : "-"
PLUS : "+
SEMICOLON : ";"
QUOTES : "\""
SBRACKET : "("
CBRACKET : ")"
UNDERSCR : "_"

Tokens are:

letter

A -- Z
�� 	 


digit

0 -- 9
�� 	 


number

digit�� 	
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special

colon	 �
div�
minus�
plus�
point

�








string

quotes letter	 �
special�
digit�
underscr

�






�

�

	




quotes

variable

letter 	 �
letter	 �
digit

�
�
�

	



�
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operator

eq	 �
lt�
leq�
gt�
or�
geq�
and�
neq�
not�
div

�


















TheEBNFfor thelanguageis now:

???
�� 	 
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