Datavetenskap

Hakan Bergmark och Tony Bergh

Utvecklingsmiljo for Java med stod for

kontraktsprogrammering

Master’'s Thesis
2003:06






Utvecklingsmiljo for Java med stod for

kontraktsprogrammering

Hakan Bergmark och Tony Bergh

© 2003 Hakan Bergmark, Tony Bergh och Karlstadsensitet






Denna rapport ar skriven som en del av det armmteksavs for att erhalla
en magisterexamen i datavetenskap. Allt matedahina rapport, vilket inte
ar vart eget, har blivit tydligt identifierat ochget material ar inkluderat

som tidigare anvants for erhallande av annan examen

Hakan Bergmark

Tony Bergh

Godkand, 2003-06-23

Handledare: Martin Blom

Examinator: Donald F. Ross






Sammanfattning

Denna D-uppsats syftar till att beskriva bakgrunddh och tilkomsten av en
utvecklingsmiljo fér Java som har stod for kontsggkbgrammering. Dokumentet specificerar
vad syntax och semantik ar, detta kravs for att releadl kunna satta sig in i resten av
dokumentet. Begreppet kontraktsprogrammering fdaklaingdende da detta ar ett
nyckelbegrepp i utvecklingsmiljon och darmed dempasats. En genomgang av ett antal
verktyg som anvands inom omradet kontraktsprogratmmegors och testas for att
demonstrera deras funktionalitet. Dokumentet presansedan ett idealsystem som vore det
basta mojliga resultatet av arbetet. Detta idetdsysanvands sedan for att jamfora det
egentliga resultatet av arbetet med. Resultaten étvecklingsmiljo for Java som har stod for
att visa for- och eftervillkor vid metodanrop. Utkdingsmiljon stbder aven visning av
klassinvarianter nar nya instanser av klasser skgitas. Resultatet ar alltsd en
utvecklingsmiljo som stoder kontraktsprogrammeriBgnna utvecklingsmiljo ska férenkla
for programmeraren att anvanda sig av kontraktspromering vid utveckling av mjukvara.
Forfattarnas foérhoppning ar att denna utvecklingisnska kunna bidra till battre och mer

palitlig mjukvara.



Development Environment for Java with

Support for Programming by Contract

Abstract

The purpose of this master's thesis is to desctitee background to and creation of a
development environment for Java that has suppmrtpfogramming by contract. The
document specifies what syntax and semantics ace shis is needed to understand the rest
of the document. The conception of programming dytiact is thoroughly explained since
this is a key notion in the development environmeemd therewith also in this document. A
review of some of the tools that is used within #inea of programming by contract is made.
These tools are also tested to demonstrate thaitifunality. The document then presents an
ideal system that would be the best possible redulie project. This ideal system is later on
used to compare the actual result of the projecTie result is a development environment
for Java that has support for showing pre- andgoostitions when invoking a method. The
development environment also supports showing dlasmiants when new class instances
are made. Consequently the result is a developerentonment that supports programming
by contract. The intent of this development envinent is to simplify for the programmer to

use contracts in software development. It is thb@s’ hopes that this will lead to better and
- { Kommentar [TB1]: Var ska vi

lagga in Tack-grejen? Efter
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1 Inledning

Det finns ett standigt krav pa battre och palitiganjukvara. Trots detta forekommer inte
sdllan fel, sa kallade buggar, i mjukvaran som keaa till 6kade kostnader bade for
utvecklarna och anvandarna av mjukvaran. Det kamafi manga faktorer och orsaker till att
buggar forekommer i mjukvara. Det kan till exempata slarv, logiska fel, missforstand, for
komplex kod och sa vidare. Skulle kodkvalitetenhaforbattras kan det finnas stora pengar
for foretagen att tjana. Ett satt att kunna fomaattodkvaliteten &r att se till att kodens
semantik, eller innebord, kan forstas enkelt. Ontoaher beskrivs pa ett sddant satt att deras
funktionalitet klart framgar utan att koden behogarderas, skulle detta sakerligen minska
antalet missforstand. Kodkvaliteten skulle 6ka dehskulle finnas farre fel i mjukvaran. En
utvecklingsmiljo som visar semantiken for metodier anrop skulle forenkla forstaelsen for
koden hos programmeraren. Om denna utvecklingsmifyen skulle stodja
kontraktsprogrammering, sa att klassinvarianter faich och eftervillkor visades, skulle det

kunna oka palitligheten hos mjukvaran och férhopgsvis ocksa 6ka kvaliteten pa koden.

2 Bakgrund

| detta kapitel presenteras forst kortfattat mativgen till detta arbete foljt av syftet och
malet med detta arbete. Darefter foljer ett styoke syntax och semantik, nagot som ar
vasentligt for resten av arbetet. Aven begreppatriéitsprogrammering &r viktigt for resten
av arbetet, darfér redogérs aven detta i kapibétrefter foljer en liten presentation av ett

tidigare arbete som har gjorts pa Karlstads unitegriiom samma omrade.

2.1 Motivering

Karlstads universitet har under ett flertal ar Ibatr forskning inom omradet

kontraktsprogrammering och dess inverkan pa mijukvarVi har fatt i uppdrag, av
forskningsgruppen for programvaruutveckling (SER@) Karlstads universitet, att ta fram
en utvecklingsmiljé som stoder kontraktsprogramnmerDenna utvecklingsmiljé skall hamta
och visa upp den semantiska informationen i formkamtrakt for metoder samtidigt som

programmeraren anropar dessa.



Dagens utvecklingsmiljoer erbjuder oftast syntadktistod som till exempel]syntax

. . I . . .. . . 9 2 o -1 K TB2]: Skall d
highlighting och code completuinmen semantiskt stod finns sallan att tillga fedineagra fa - - {fg?&?;zmt:rg[ = essﬂ

undantag. Daremot saknar vi kannedom om nagon klingsmiljc  dar
kontraktsprogrammering stéds i form av uppvisningkantrakt. Det finns dock ett antal
separata verktyg for att underlatta kontraktspnognering, varav nagra presenteras i kapitel
3. Den semantiska informationen som skall presastkommer att vara i form av fér- och
eftervillkor fér metoderna. For- och eftervillkoreskall visas nér programmeraren anropar
metoder. Meningen med detta &r att programmerarklae skall kunna uppfylla kontrakten
samt att detta skall uppmuntra till anvandning amtkaktsprogrammering vid utveckling av
mjukvara. Om projektet faller ut val sa ar detrldagningen tankt att utvecklingsmiljon ska
anvandas i laborationssalarna pa Karlstads unfeerddet ¢ppnar dd mdgjligheter for att
understka om denna funktionalitet och stdd undarl&®r programmeraren och gynnar

mjukvarans kvalitet.

2.2 Syfte och mal

Syftet med detta arbete &r att ta fram en utvegkfiniljp. Denna utvecklingsmiljo skall
tilhandahalla semantisk hjalp vid mjukvaruutvenigli Det ar tankt att detta verktyg skall
anvandas tillsammans med programmeringsstilen &kisfprogrammering. Fordelen med

semantisk hjalp ar att programmeraren vet vad neetgdr och behdver inte leta upp koden

.. .. . .. ~ -1 Kommentar [TB3]: Det kdnns

for metoden for att forstd vad den {gor. -7 e deﬁa reﬂ,eterar lite av
det som star i forra delkapitlet. Vi
har tvistat lite om hur vi ska gora.|
Vad tycker du Martin?

Malet ar att utveckla ett tillaggsprogram till etvecklingsmiljo dar man vid programmering
kan fa upp kontrakt for en viss metod i form awfoch eftervillkor. Malet &r ocksa att detta
tillaggsprogram skall vara sa oberoende av utvegkhnilijon som mojligt. Detta oberoende
Oppnar mojligheten att kunna anvanda detta tillagggram till andra utvecklingsmiljéer
genom att man behdver gora ett sa litet ingrepp suijtigt. For att man skall kunna uppna
ett oberoende kraver det att man anvander sig ggmform av granssnitt. Granssnittet ska
frigbra kopplingen mellan tillaggsprogrammet ockieeklingsmiljon. Istéllet finns det starka
kopplingar mellan granssnittet och utvecklingsnniljetta innebéar i sin tur att det endast ar
granssnittet man behover &ndra om man vill anpaéifisggsprogrammet till en annan

utvecklingsmiljo.



2.3 Syntax och semantik

Sprak kan definieras genom att beskriva hur memikga byggas upp och vad innebdrden i
meningarna ar. Reglerna som specificerar hur mannagi ett sprak kan byggas upp kallas
ett spraks syntax. For att ett sprak skall kunnzadas bor dess meningar ha en betydelse,
vilket kallas for sprakets semantik. Tillampar n@amanstaende pa programmeringssprak kan
det sdgas att syntaxen beskriver hur programmekdidstrueras och semantiken beskriver

programmens innebord.

Att beskriva syntax ar enklare &n att beskriva sgikatroligtvis pa grund av att det finns en
koncis och universellt accepterad notation forbattkriva syntax. Nagon motsvarande har ej
utvecklats nar det galler semantik, &tminstone irslamma omfattning [21]. Den notation

som anvands for att beskriva ett programmering&spsgntax acontext-free grammaeller

. . .. . _ 1 Kommentar [TB4]: Vad menar
Backus-Naur forn(BNF)} Figur 2.1 visar hur man kan definiera eftdigoperation med de -~ | Hans med att ([m Spagi(én
. context free grammar? Ar det int
fyl’a raknesatten i BNF. ett spraks grammatik som &r en
CFG? Hur ska vi skriva?

<op> ::=<add> | <sub> | <mul> | <div>

<add> ::= <operand> "+" <operand>

<sub> ::= <operand> "-" <operand>

<mul> ::= <operand> "*" <operand>

<div> ::= <operand> "/” <operand>

<operand> ::= <integer> | <variable>

<variable> ::="a" | "b” | "¢”

<integer> ::="0" | "17| 2" | "3 "4 | "5 | 6" | "7" | "8” | "9

Figur 2.1: Exempel pa grammatik i BNF.

Grammatiken i Figur 2.1 bestdr av atta produktioreler regler. Vanstersidan i

produktionerna utgdrs awon-terminals och hégersidan utgdrs av en sekvens nawn-

. . . . .. .. .. _ 1 Kommentar [t5]: Kan man
terminals och/ellerterminals Terminalsar bassymbolerna som strarﬁgar utgors av. Nar man| sversattastringstil strangar p&

o1 .. . .7777.. . svenska? Eller kan/bor vi skriva
pratar om programsprak doken ett synonym forterminal Non-terminalsér syntaktiska teckensekvens installet?

variabler som betecknar mangder av stranijyan-terminalsbestammer ocksa en hierarkisk
struktur i spraket som &r anvandbart vid bade syista analys och Oversattning.

Grammatiken maste dven besta av en startsymbol detrhér fallet dxop>. [1]

Om man kontrollerar Figur 2.1 ser man att aven atparen division med noll ar syntaktiskt
korrekt. Eftersom division med noll inte ar mateisktt definierat kan man anta att det inte

skall vara tillatet har heller. Detta har dock nsminantiken i spraket att gora. Man brukar



skilja pa statisk och dynamisk semantik, dar dtat@mantik kan kontrolleras vid kompilering
och dynamisk semantik inte kan kontrolleras fowvighprogramkdrning. Det &r dnskvart att
sd mycket som mojligt av semantiken kontrollerad kompilering eftersom fel da blir

mycket enklare att upptéacka @an om de sker undegranakorning. Den statiska semantiken
for ett sprak ar bara indirekt kopplad till innetdén i program under korning, det har istallet
att gora med korrekt utformning av program (dekt sélga syntax och inte semantik) [21]. |
vissa fall kan man omforma den statiska semantiéeatt den kan inkluderas i grammatiken.
Figur 2.2 visar ett exempel pa hur division med kah undvikas rent syntaktiskt genom att
utdka grammatiken (galler ej vid anvandning av afaler, detta forklaras lite senare). Figur
2.2 visar ett mycket enkelt exempel och det ard#tforsta att det kan bli mycket svart att
utbka grammatiken om den ar mycket omfattande ommphkicerad. | andra fall ar det

omojligt, som till exempel fallet nar en variabeétt programmeringssprak maste ha blivit

deklarerad innan den kan refereras till, [21].

<op> ::= <add> | <sub> | <mul> | <div>

<add> ::= <operand> "+" <operand>

<sub> ::= <operand> "-" <operand>

<mul> ::= <operand> "*" <operand>

<div> ::= <operand> "/" <denominator>

<operand> ::= <integer> | <variable>

<denominator> ::= <pos_int> | <variable>

<variable> ::="a" | "b” | "¢”

<integer>::="0"|"1"|"2"|"3"|"4"|"5" | " 6”|"7"|"8"|"9”
<pos_int>::="1"|"2"|"3" | "4" | "5" | "6" | " 77178"|"9”

Figur 2.2: Exempel pa omarbetad grammatik i BNF.

Dynamisk semantik &r den typ av semantiska regten d$nte kan kontrolleras under

kompilering utan endast under programkdrning. Skagsemantik har med programmets
utformning att gora, vilket aldrig dynamisk semértiar. Dynamisk semantik har endast att
gora med programmets innebord. Ett exempel pa digkasemantik ar anvandningen av
variabler som i Figur 2.2. Dessa kan tilldelas e@rdinder programkérning och darmed kan
vardet noll erhallas som namnare vid division. Bekian alltsd inte kontrolleras vid

kompilering, darmed maste man skydda sig mot dettier programkdorning. Denna typ av
semantiska regler kan uppratthdllas genom antirtgster i programmet eller genom att

anvanda sig av kontrakt vid programmeringen.



2.4 Kontraktsprogrammering

Kontraktsprogrammering innebéar Kortfattat att maittes upp kontrakt mellan klient
(anvandaren av metoden) och metod. Kontraktet beskivad som skall galla fore
metodanropet, ett sa kallat forvillkor, samt vadhsgéller efter metodanropet om forvillkoret
var uppfyllt, ett sa kallat eftervillkor. Eftervidbret kan endast garanteras om forvillkoret ar
uppfyllt. For att klienten skall uppfylla sin de¥ &ontraktet maste klienten folja forvillkoret.
Om forvillkoret ar uppfyllt maste aven eftervillketr uppfyllas. Detta innebar att man alltid
kommer att kunna garantera en metods beteende artrakten efterlevs, forutsatt att
kontrakten &r valdefinerade och korrekta. For athtkaktsprogrammeringen skall kunna
fungera pa ett tillfredsstallande satt sa masterakten specificeras pa ett sa tydligt och

otvetydigt satt som mgjligt.

2.4.1 Olika nivaer av formalism

Enligt [4] finns det olika nivaer av formalism ndet galler specifikation av semantik. Dessa
ar: intuitiv semantik, strukturerad semantik, exabar semantik samt formell semantik.
Forfattarna till [4] har aven tagit med fallet dagen information om semantik har angivits
explicit och dar endast rent syntaktisk informatidihandahalls. Anledningen till att den
nivan har tagits med ar for att gora beskrivningemivaerna komplett. Den nivan har dock

utelamnats i denna rapport.

Intuitiv semantik ar en beskrivning av en klass atdss metoder i form av ren text.
Informationen ar ostrukturerad till sin form ocht diens ingen mall for vilken information
beskrivningen skall innehalla. Darmed ar det upmlén som forfattar beskrivningen att géra
beskrivningen sa komplett som mojligt. Detta karugphov till tvetydighet och darmed flera
olika tolkningar. Tvetydigheten kan ge upphov &tt de egentliga forvillkoren av misstag
utelamnas eller feltolkas. Denna niva av semanskidening kan forsvara bade for den som
specificerar semantiken och aven for de som skdhk tspecifikationen. Detta illustreras i
Figur 2.3.

Metoden pop avlagsnar det element som ligger Overst pa stackemckens storlek

minskas med ett.

Figur 2.3: Exempel pa intuitiv semantik.



Beskrivningen i Figur 2.3 tar inte explicit upp ¥dlkoret om att stacken maste innehalla
minst ett element fore anrop till metodpop. Genom att detta forvillkor utelamnats sé kan

metoden anvéndas felaktigt vilket i sin tur kareléidl fel i systemet.

Genom att anvanda strukturerad semantik blir denaséiska informationen enklare att
uttyda, men det ar darmed inte sagt att den autsknddlir enklare att forstd. Den senare
utsagan baseras pa att det fortfarande ar upgetilsom specificerar semantiken att uttrycka
sig sa tydligt som mojligt. Det ar dock enklare iam som specificerar semantiken att veta
vad han/hon skall skriva och skriva ratt saker teake att det finns rubriker, till exempel
forvillkor och eftervillkor. Tva fordelar med strtkerad semantik namns i [4], namligen att
forfattaren av semantiken tanker igenom designem att det underlattar forstaelsen for
semantiken hos klientprogrammerare och anvandarmeteden. Exempel pa strukturerad

semantik ges i Figur 2.4.

pop avlagsnar det element som ligger Gverst pa stacken
Forvillkor: stacken &r inte tom.
Eftervillkor: det 6versta elementet har avlagsnats fran staGtenleken pa stacken har

minskats med ett. Stacken ar inte full.

Figur 2.4: Exempel pa strukturerad semantik.

Exekverbar semantik ar strukturerad semantik dikoven kan Overséattas till exekverbar
kod. Detta mojliggor att man kan kontrollera ochifiera kontrakten under programkdrning.
Det finns ett flertal verktyg som ar anpassadedin har typen av semantiska beskrivningar,
dessa beskrivs mer utforligt i kapitel 3. Figur 2iSar ett exempel pa exekverbar semantik.

Observara dock att eftervillkoret i kontraktet g&t 2.5 inte uttryckligen anger att det &ar det

.. . . _ 1 Kommentar [TB6]: Kan vi
Oversta elementet som har tagits bort, utan ermesitriver en konsekvens av @t egment - | rycka pa ordeEmed]

. o . . . . . . understrykning? Eller &r det
har avlagsnats fran stacken. Detta innebar i peaktatt eftervillkoret &ven uppfylls om till forfulande?

exempel det sista elementet pa stacken avlagsnas.

pop avlagsnar det element som ligger 6verst pa stacken
Forvillkor: !'this.isEmpty()
Eftervillkor: this.size() == old.size()-1 && lisFull()

Figur 2.5: Exempel pa exekverbar semantik.



Formell semantik ar nar man beskriver metoder dabsker med hjalp av formella sprak som
matematiskt exakt beskriver vad som hénder. Manikassa fall anvanda sig av formella
beskrivningar for att visa att ett program gor ded ska. Dessa sprak brukar dock ha en stor
nackdel i att de endast kan uttydas av personer megématisk bakgrund, eftersom deras
beskrivningar grundar sig pa logiska formler. Détéa da medfort att dessa ar mycket svara
att uttyda for en person utan en matematisk bakfjruitket i sin tur har lett till att deras
anvandning har begransats. Ett exempel pa ett firspecifikationssprak som ar relativt
svart att uttyda ar Z [5]. Ett formellt specifikatissprak som har en betydligt enklare syntax
an till exempel Z ar spraket Object Constraint Leage (OCL) [6]. OCL anvander sig av en
syntax som paminner mycket om exekverbara uttrylekdat med nyckelord for logiska

symboler. Figur 2.6 visar ett exempel pa formathastik, i figuren anvands OCL.

MyStack :: pop()

pre : not iSEmpty()
post: size() = size()@pre — 1
post: not isFull()

Figur 2.6: Exempel pa formell semantik.

2.4.2 Kontrakt och arv

Bertrand Meyer, som anses av manga vara den stiwejagn inom omradet
kontraktsprogrammering, anger tva regler om vad gafter vid kontrakt och arv i [17].
Dessa tva regler ar den s kall&$eent’s invariant ruleoch Assertion redefinition rule
Parent’s invariant ruleanger vad som skall galla angaende klassinvariadearv. Regeln
visas i Figur 2.7 och den séger att alla arvdariam¢er, antingen indirekt arvda eller direkt

arvda, skall aven galla for klassen sjalv tillsammeed eventuella egna invarianter.

Parent’'s invariant rule: The invariants of all the parents of a class agplyhe class

itself.

Figur 2.7: Parent's invariant rule [17].

Assertion redefinition ruleanger vad som skall gélla vid arv av metoder mé&d 6ch
eftervillkor. Regeln visas i Figur 2.8 och den gag#t nar en metod omdefinieras sa maste
den nya metodens forvillkor vara lika eller mindestriktivt, samt dess eftervillkor maste
vara lika eller mer restriktivt. Med andra ord senkden nya metoden endast specificera ett

lika starkt eller svagare forvillkor an den omdéfimade metoden, samt att den maste



garantera ett lika starkt eller starkare efteraitliin den omdefinierade metoden. Anledningen
till detta ar den dynamiska bindningsmekanismendtijekt. Ett objekt ska kunna anropas
genom dynamisk bindning genom dess superklass.IfiRggeanterar da att den nya metodens
kontrakt inte bryts vid dynamisk bindning, vilketirkde ha varit fallet om det omvanda hade

gallt.

Assertion redefinition rule: Letr be a routine in clas8 ands a redefinition ofr in a
descendant oA, or an effective definition af if r was deferred. Thepres must be weaker

than or equal tpre;,, andpost must be stronger than or equaptust.

Figur 2.8: Assertion redefinition rule [17].

2.4.3 Kontrakt och undantag

Slarvigt anvant degenererar undantagshanteringrtiform avgoto-instruktion. Nar nagot har
intraffat som inte anses som normalt hoppar mahdmielt ut ur metoden och hamnar i en
programdel som hanterar undantag. Undantagshagtéridessutom mycket kravande i form
av processorkraft och en 6kad komplexitet i progream. Man bor saledes i mojligaste man

undvika anvandning av undantag vid programmering.

Det finns dock tillfallen nar det kan vara lamplagt anvanda sig av undantagshantering. Ett
exempel &ar att i utvecklingsfasen anvéanda sig adantagshantering for att upptacka fel.
Annars kan man med fordel kombinera kontrakt ocHamtagshantering nar man inte pa

forvag kan veta hur det kommer att g&. Exempel @dadir nér det handlar om fel med
- { Kommentar [TB7]: Ar inte J

detta motiverat i foregédende
mening?

. . : . _ -1 Kommentar [TB8]: Det het
2.4.4 Skillnader mellan kontraktsprogrammering och|defensv programmering| - {Vm defensivLr[ogra%meeringeoecrh}

7777777 inte defensivprogrammering?

Den stora skillnaden mellan kontraktsprogrammeacly defensiv programmering ar hur man
ser pd anvandaren av en metod. | kontraktsprograimgnea kravs det av anvandaren eller
klienten att uppfylla vissa kriterier for att kunifiéd anvanda metoden. Om dessa kriterier
uppfylls sa garanteras ett visst resultat, vilkee iar fallet nar dessa inte uppfylls. Saledes

bygger kontraktsprogrammering pa ett dmsesidigtdénde mellan klient och metod.

Vid defensiv programmering saknas daremot heltdértde mellan klient och metod. Varje

varde maste testas och kontrolleras sa att evémtiedl kan undvikas. Detta innebar att



mycket extra kod i form av att tester maste implet@es bade i klienten och i metoden.
Detta leder ofta till att koden tkar i omfattninghostorlek samt att lasbarheten minskar. Det

kan ocksa vara mycket svart att tdcka in och feratk fel som kan tankas férekomma.

En stor foérdel med kontraktsprogrammering ar ath nmae i en metod inte behdver tacka in
alla felaktiga fall, utan endast behéver konceatsig pa de fall dar metoden anvands korrekt.
Detta medfor att koden oftast blir mer kompakt rsféen den inte behdver innehalla tester pa
varden i samma omfattning, vilket i sin tur leddr dkad lasbarhet. Risken att metoder
anvands felaktigt minskar eftersom anvandare raspmk forvillkoren och tar del av

eftervillkoren. Nackdelen med kontraktsprogrammgrdm dock att detta inte kan anvandas i
alla fall som i mjukvara som inte kan tolereraststemen slutar att fungera bara for att ett
forvillkor inte uppfylls. Exempel pa sddan mjukvaman vara mjukvara som ingar i kritiska

system sasom karnreaktorer och fordon. Sddan mjakwaste innehalla tester for att kunna

undvika fel vid onormala och ovantade situatiosératt katastrofer forhindras och undviks.

2.5 Tidigare arbeten

Varen 2000 gavs tva studenter pd dataingenjorspmoget vid Karlstads universitet,
uppdraget att utveckla en Java-editor som skullesgmtera semantisk information for
anvandaren. Detta arbete ingick i dessa stude@argpsats [15] och utvecklingstiden lag
darfor pa totalt 20 veckor. Den semantiska infoiomen skulle vara i form av for- och

eftervillkor fér metoder, vilka skulle presenterakrivande stund.

Man loste uppgiften genom att utveckla en ny edi@offeeMaker, som baserades pa en
redan befintlig editor, Jipe [13]. Aven editorn dipaserade sin lésning pa en redan befintlig
editor namligen jEdit [12]. Anledningen till att mavalde att basera sin l6sning pa en redan

befintlig editor var att sjalva slippa implementsgatax highlightning

Man lyckades med uppgiften att utveckla en funikdliat som presenterade kontrakt i
skrivande stund. Dock hade denna losning vissa dibegingar. Dessa begransningar
omfattade bland annat att endast kontrakt for klaptacerade i samma paketstruktur, kunde
presenteras. Dessutom kunde inte arvda metodetsakbpresenteras och funktionaliteten
kunde ej heller stangas av. Prestandan var ocksdoet problem vilket berodde dels pa att

editorn implementerades i Java och dels pa ingff@ktigoritmer.



P& grund av editorns begransade funktionalitet ochn namnda begransningar, kunde
CoffeeMaker aldrig tas i bruk i ndgon storre utskriing. Darfor slutade CoffeeMaker vid att

bara vara en prototyp utan egentligt anvandarvéolek med vissa utvecklingsmdjligheter.

Forutom CoffeMaker s& saknar vi kdnnedom om nagoram editor eller utvecklingsmiljo

som stoder kontraktsprogrammering i form av visnang kontrakt for programmeraren.
Daremot finns en mangd separata verktyg och progradde kommersiella och icke
kommersiella, for att underlatta programmering kimtrakt. Vi har valt att tita narmare pa
nagra av dessa verktyg namligen iContract, Jassti&ctor och Jcontract, vilka samtliga &ar
utvecklade for att anvandas vid kontraktsprogranmgeri Java. Dessa fyra verktyg

presenteras i kapitel 3.

3 Befintliga verktyg

| detta kapitel presenteras ett antal externa ygrktars syfte ar att underlatta anvandningen
av kontraktsprogrammering. De verktyg som beskhds ar gjorda for att anvandas vid

kontraktsprogrammering i programmeringsspraket .Javdessa verktyg fungerar

huvudsakligen pa eth reakﬁvt satt, det vill sdga winderlattar inte direkt kontrakt/s,-fﬂfgg&lﬂ'g@””l: Kanvi J

programmeringen vid editering av kallkod, utan desdker upptécka kontrakt som ej foljs
under exekvering av program. Dessa verktyg anv@ddir framst i testningssyfte for att
kunna upptacka kontraktsbrott i programmen, menredguder ingen direkt hjalp for att

forhindra att kontraktsbrotten uppstar under utliagkav programmen.

3.1 Inledning

De flesta programmeringssprak saknar direkt stadkfintraktsprogrammering och detta
maste tillforas som en extra del. Ett programmesspgak som daremot har ett inbyggt stod
for kontraktsprogrammering ar Eiffel. | Eiffel sks kontrakten direkt i koden med nyckel-
ordenrequire for forvillkor, ensurefér eftervillkor ochinvariant for klassinvariant. Eiffel

utvecklades av Bertrand Meyer.

Programmeringsspraket Java har i version 1.4 ifidrform av semantikkontroll, s& kallade

assertions Ett assertion ar ett uttryck i Java som ger programmeraren gtiglier att
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kontrollera de antaganden man har gjort for prognetn Om man till exempel skriver en
metod som skall berdkna en partikels hastighet rkam skriva ettassertionom att den
utraknade hastigheten ar mindre an ljusets hastiyfagje assertioninnehaller ett booleskt
uttryck som antas vara sant nar deitsertionexekverar. Om det inte &r sant kommer
systemet att kasta ett undantag. Genom att vexifidr det booleska uttrycket verkligen &r
sant, bekraftar dett@ssertionprogrammets beteende vilket 6kar tilltron till ptbgrammet ar
felfritt. Erfarenheter har visat, enligt [20], a@invdndandet avassertions nar man
programmerar ar ett av de snabbaste och mestigffeddtten att hitta och korrigera fel pa.
Som en extra bonus dokumenteaasertionsprogrammets funktion och underlattar darmed

underhallningsarbetet av programmet. [20]

Provkérningar av verktygen har genomforts déar ekkiatrakt bryts for att se hur verktygen
hanterar sadana situationer. Klassen som har anvasterna presenteras i kapitel 3.2.
Klassen i kapitel 3.2 har anpassats for varje ygrkiar det specifika verktygets syntax har

anvants, de anpassade klasserna aterfinns i ilaga

3.2 Testklass - MyStack

/**
* Invariant: storleken pa stacken ligger alltid me llan 0 och MAX (0<=size<=MAX).
*
public class MyStack {
private java.util.Vector myStack;
private final int MAX = 10;
private int size;

/**
* Forvillkor: true
* Eftervillkor: stacken &r initierad och har s torleken 0.
*/
public MyStack() {
this.myStack = new java.util.Vector();
this.size = 0;

/**
* Forvillkor: stacken &r inte tom.
* Eftervillkor: det Oversta elementet ar bortt aget, storleken har minskat med 1 samt
* stacken &r inte full.
*/
public void pop() {
this.myStack.remove(this.getSize() - 1);
this.size--;
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/**

* Forvillkor: stacken &r inte full och element

* Eftervillkor: elementet e har lagts 6verst p

* stacken &r inte tom.

*/

public void push(Object e) {
this.myStack.add(e);

this.size++;

I
* Forvillkor: stacken &r inte tom.
* Eftervillkor: det dversta elementet p& stack
*/
public Object top() {

return this.myStack.get(this.getSize() - 1)

/**
* Forvillkor: true
* Eftervillkor: storleken pa stacken har retur
*/
public int getSize() {
return this.size;

/**
* Forvillkor: true
* Eftervillkor: det returnerade véardet har sam
* ar tom dvs size == 0.
*/
public boolean isEmpty() {
return this.getSize() == 0;

/**
* Forvillkor: true
* Eftervillkor: det returnerade vérdet har sam
* ar full dvs size == MAX.
*/
public boolean isFull() {
return this.getSize() == this.MAX;

/**

* Forvillkor: true

* Eftervillkor: stacken &r tom.
*/

public void makeEmpty() {

12
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4 stacken, storleken har okat med 1 samt
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this.myStack.clear();
this.size = 0;

}

Jrx

* Forvillkor: true

* Eftervillkor: true

*/

public static void main(String[] args) {
MyStack stack = new MyStack();

if('stack.isFull()) {
stack.push(new Integer(0));

}

if('stack.isEmpty()) {
Obiject o = stack.top();
stack.pop();

}
for(inti=0;i<11; i++){
stack.push(new Integer(i));

}
stack.makeEmpty();

3.3 iContract

iContract ar ett verktyg for Java som ger utveaklatdod vid kontraktsprogrammering.
Principen som anvénds &r att kontrakten specifice@n integrerade delar av kallkoden.
Likheten med den princip som anvands i programmngespraket Eiffel ar tydlig, se kapitel
3.1. Utvecklarna av iContract namner ocksa denkiaelii sin beskrivning av verktyget.
iContract ar en gratis sa kallad kallkodsprepramesstt iContract ar en kallkodspreprocessor
innebar att iContract gar igenom koden fére konmpitgen och gor en egen kallkodsfil dar
klassinvarianter och for- och eftervillkor for mderna finns integrerade i koden. Kontrakt
skrivs i Javadoc (se kapitel 5.3.1) med hjalp aacgdtaggarn&@prefor forvillkor, @postfor
eftervillkor och@invariantfor klassinvariant. For mer ingdende beskrivnidg\isas lasaren
till [7] och [16].

3.3.1 Provkérning av iContract

Kontrakten for klasseMyStacki kapitel 3.2, har modifierats for att folja syrém for
kontraktsbeskrivningar i iContract, se bilaga AiContract foljer till viss del OCL's [6]
syntax och ar darmed relativt enkelt att anvandat sabjuder en del kraftfulla operatorer.

Symbolenreturn ar motsvarigheten tilkesult i OCL, det vill sdga en metods returvarde,
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vilken kan anvandas i eftervillkoret for en met&® samma satt som i OCL sa kan man i
iContract referera till tillstandet fore ett metodap genom att lagga ti@pre pa typen som
skall kontrolleras. Nar man anvander iContract ls#pas en ny version av .java-filen/-erna
vilka inkluderar testerna av de specificerade kakign, se bilaga A.2. Aven en fil som
anvands av iContract for att mojliggéra arv av kakt genereras. For att sedan testa om
applikationen uppfyller kontrakten, sa kompilerasay iContract genererade .java-filerna. De
resulterande .class-filerna kan sedan exekverasiCantract for att kontrollera om

kontraktsbrott forekommer.

Figur 3.1 visar resultatet av att kompilera ochkeeea den av iContract genererddgStack
filen, innehallande kontraktstesterna, med iComtraterktyget meddelar anvandaren att

applikationen bryter mot ett kontrakt pa rad 59@ain-metoden, genom att inte uppfylla
) for metoderpush() Metoden vars forvillkor bryts

forvillkoret (lisFull() && e != null
aterfinns pa rad 212. Bada dessa radnummer refagilecien av iContract automatgenererade

kallkodsfilen MyStack.java (bilaga A.2). Metodgsush() finns deklarerad pa rad 35 i
kallkodsfilen MyStack.java (bilaga A.1), vilket c&k kan utlasas ur Figur 3.1.
‘[ Kommentar [TB10]: Ar denna}

4 bi
2 promp storlek pa bilden stor nog?
I
T M MO LA . I
; I

Figur 3.1: Provkdrning iContract.
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3.3.2

Fordelar med iContract

iContracts kontraktssyntax ar enkel att anvanda samefattar aven kraftfulla uttryck
beroende pa att syntaxen till viss del foljer OQleaifikationen.

Eftersom kontrakten uttrycks i form av Javadochéfls kallkoden kompatibel med
standard Java.

Det ar enkelt att generera dokumentation av kotdgrakmed hjdlp av Javadoc-
verktyget.

Mojlighet att styra vilka typer av villkor (forvikor, eftervillkor, invarianter) som skall
testas och i vilka klasser.

iContract stoder arv av kontrakt.

iContract ar gratis att anvanda.

Nackdelar med iContract

Installningarna for iContract ar relativt krangligah det ar helt nédvandigt att skapa
en script-fil for att slippa skriva de langa oclkgliga uttrycken om och om igen.

| iContract kan inte ett kontrakt innehalla en refes till det tidigare tillstdndet for den
givna metoden. Till exemp&®post return == top()@préor metodertop() resulterar

i en rekursiv "evighets” loop, vilket innebar atetth eftervillkor fick utelamnas i
kontraktet fér metodetop().

En annan nackdel ar att en ny .java-fil maste skapeciellt for kontraktstesterna.
Detta medfér att felmeddelandena om kontraktsbsotin visas upp i iContract
refererar till denna fil, vilket innebar att detrkaara svarare att spara kontraktsbrottet
i originalkallkodsfilen.

Ytterligare en nackdel ar att om en metod har fféraillkor och/eller eftervillkor sa
kommer dessa att slds samman till ett forvillk@pektive eftervillkor i koden. Detta
resulterar i att det blir svarare att spara vikkgecifikt for- respektive eftervillkor som
inte uppfylls i kontraktet. Detta ses i Figur 3.4rdlet staprecondition violated ...
(lisFull) && (e !'= null)).... Anvandaren far har ingen information om det ar
forvillkoret lisFull() eller om det &r forvillkoreg = null som inte uppfylls.

Bara det forsta kontraktsbrottet presenteras. ettar pa att undantag som kastas vid

kontraktsbrott inte fangas, vilket leder till appdikationen terminerar.
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3.4 Jass — Java with Assertions

Jass ar ett verktyg som erbjuder kontraktsprogrammigié Java enligt samma princip som
programspraket Eiffel. Jass ar en kallkodsprepsmresom gar igenom kéllkoden innan den
kompileras och andrar Jass-specifika nyckelordritgrerad kod. Den slutliga koden &r en

ren Javakod dar kontrakt kontrolleras dynamiskteunqtogramkérning.

Verktyget Jass anvander sig av .jass-filer, vilkaehaller vanlig Java-kod samt kontrakts-
beskrivningar som kan tolkas av verktyget. Dessatretitsbeskrivningar utgérs av de tre
nyckelorden require, ensure samt invariant, vilka representerar forvillkor, eftervillkor
respektive invariant (jamfor med Eiffel i kapitelly. Kontraktsbeskrivningarna skrivs mellan
tecknen/** och**/ vilka placeras pa olika stéllen i kallkoden. Nyickedet require maste sta
forst i en metod, medaensureskall st sist i metoden. Klassinvarianten anggsi &lassen
med nyckelordeinvariant | Jass syntax ingar aven bland annat nyckeloRksultochOld,
dar Resultrepresenterar en metods returvarde Odth refererar till objektets tillstand fore
metodanropetOld ar helt enkelt en kopia av objektet och darfor tmé&tassen som anvander

sig avOld implementera interfac&loneablefér att denna kopia skall kunna skapas.

Nar man kompilerar .jass-filen med hjalp av Jasges#ereras en .java-fil med samma namn
som .jass-filen. Denna fil innehaller forutom dersprungliga koden i .jass-filen ocksa
testerna av kontrakten i form av Java-kod. Denhakdin sedan kompileras och den
resulterande .class-filen exekveras med hjalp asktyget. Jass kommer att meddela
anvandaren, om ett kontraktsbrott féorekommer, geatinkasta ett undantag for respektive

villkor. For ytterligare information om Jass haragdasaren till [8] och [3].

3.4.1 Provkérning av Jass

For att kunna testa klassttyStacki kapitel 3.2, s& maste motsvarande .jass-fil agapilen
MyStack.jass aterfinns i bilaga A.3 och som kan Is@&s implementerar klassen interfacet
Cloneablefor att mojliggora anvandandet &\ld. | Figur 3.2 visas resultatet av anvandningen
av Jass pa filen MyStack.jass och den av Jass eyader filen MyStack.java, den senare
aterfinns i bilaga A4. Som kan ses i figuren sar hett undantag,
jass.runtime.PreconditionException, kastas eftersetin forvillkor fér metodenpush() i
MyStack.java pa rad 205 brutits. Aven pa vilken oad brutna forvillkoret specificerats, i
bade MyStack.java (rad 50) samt MyStack.jass (fgdkan utlasas i figuren. Dock ges ingen

information om vad detta forvillkor innefattar.
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Figur 3.2: Provkdrning Jass.

Fordelar med Jass

Verktyget ar enkelt att anvanda och kraver ingadiiga installningar.

Valmdjlighet finns om undantag skall kastas eller endast en varning skall utfardas
vid kontraktsbrott. Detta mojliggor att exekverdehapplikationen fardigt och pa sa
satt kunna lokalisera flera kontraktsbrott utanbathova exekvera applikationen om
och om igen.

Man har valmdjligheten att valja for vilka typer ailkor som skall testas eller
alternativt att inga tester skall infogas i deneyenade .java-filen.

Stod for arv av kontrakt.

Det ar mojligt att lagga in kommentarer i kontraktetan att testerna paverkas.

Jass ar gratis att anvanda.

Nackdelar med Jass

Verktyget kraver att man skapar en sarskild saitkaédsfiler, .jass-filer.
Kontraktsbeskrivningen foljer inte Javadoc-beskingen samt att istallet for OCL
anvands en mer Eiffel-orienterad kontraktsbeskngni

Vilket specifikt villkor som bryts presenteras ejhofelmeddelandet refererar till
kontraktsbrottet i den av Jass genererade .jaga;fiilket forsvarar sparningen av
brottet i kéllkoden (.jass-filen).

Alla filer som anvander sig a®ld i kontraktsbeskrivningen maste implementera
interfacetCloneable vilket innebér att klasserna utotkas.

Pa grund av att kontrakten delas upp och spedificeérolika delar av kallkoden,
minskar dverblicken samt lasbarheten av kontrakten.

Jass kraver ett separat verktyg for att generegtardentation 6ver kontrakten.
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3.5 jContractor

jContractor ger en programmerare stod for kontpakigrammering i Java. Detta sker genom
att kontrakt skrivs som metoder som féljer en etiediamningskonvention. Pa sa satt behovs

ingen forbehandling av kallkoden, den ar redarvskri ren Java.

Verktyget jContractor arbetar med .java-filer ikel kontrakt specificeras som booleska
metoder. Dessa metoder foljer benamningskonvemiamigt foljande: forvillkor for en
metod specificeras genom att definiera en metod saedma namn som den kontrakterade
metoden + suffixet Precondition Forvillkorsmetoden tar in samma parametrar sorfodesn
den galler fér och dess returvarde ar ett booleskiyck som anger om det specificerade
forvillkoret uppfylls eller ej. Eftervillkor spediferas pa samma satt som forvillkor med den
skillnaden att suffixet hos dessa &Postcondition Dessa metoder tar in, férutom de
parametrar som metoden den galler for, &ven pasamd&ESULT Denna parameter
representerar returvardet av den kontrakteradedertd®m metoden saknar returvéarde anges
parametern att vara av typ¥oid. Klassinvarianter anges i metodelmvariantvilken saknar
inparametrar. Liksom Jass (se kapitel 3.4) anvasiggiContractor av objektreferens@hD,
vilkken maste deklareras explicit, for att kunnaerefa till tillstandet fore ett metodanrop.
Darmed maste aven interfac@ibneableimplementeras av den kontrakterade klassen, for at

mojliggdra kloning av objekt.

Den kontrakterade kallkodsfilen kan koéras antinggenom jContractor eller genom
jinstrument. Skillnaden mellan de bada ar att j@aetor kontrollerar kontrakten utan att
testerna behover infogas i .class-filen vilket désta om de kors genom jinstrument.
jinstrument kan ocksa anvandas for att avliagsnér&kistester i .class-filen genom flaggan
s. For mer ingaende information om jContractor ejlastrument hanvisas lasaren till [11]
och [14].

3.5.1 Provkérning av jContractor

| bilaga A.5 aterfinns klasseMyStack vilken har anpassats till att folja jContractors
kontraktsbeskrivning. | Figur 3.3 visas resultatat att kora klasserMyStack genom
jContractor. Som kan utlasas ur figuren sd haruattantag,PreconditionViolationErroy
kastats eftersom ett forvillkor har brutits pa 86 i kallkodsfilen. Forvillkoret galler for
metoderpush()men ingen information om forvillkoret ges i felntkdlandet. | Figur 3.4 visas

resultatet av att kdra klassbtyStackgenom jinstrument. Samma undantag kastas och samma
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information ges till anvdndaren om kontraktsbrotseim vid jContractor-exekveringen.
Skillnaden ligger i att har finns alla tester inttdwade i MyStack.class vilket innebar att
felmeddelandet blir betydligt kortare &n det i Fi§LB.

-1 x]
_—

ontract

Figur 3.3: Provkdrning jContractor.

2 MS-DOS-prompt —[o =]

Figur 3.4: Provkdrning jinstrument.

3.5.2 Fodrdelar med jContractor

« Den storsta fordelen med jContractor ar att man dgaacificera kontrakt for klasser
vars kéllkod inte ar tillganglig. Detta gors genathskapa en klass med samma namn
som den klass som kontraktet skall galla for plffixet Contract | denna klass kan
sedan kontrakten specificeras pa samma satt sckriviesstidigare.

< Arv av kontrakt stbds av verktyget.

» Mojlighet att paverka vilka villkor i kontrakten soskall testas samt i vilka klasser
dessa tester skall infogas.

e jContractor ar gratis att anvanda.
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3.5.3 Nackdelar med jContractor

< Kraver att man skriver kontraktsmetoderna sjalélikoden, vilket innebar mer arbete
och mycket extra kod, vilket kan leda till mindéeslbara program.

« Kraver att alla klasser som anvander sig av refamiabelnOLD implementerar
interfacetCloneable vilket innebéar att klassen utokas.

« Felmeddelandet anger inte vilket specifikt villlsmm inte uppfylls i kontraktet.

« Endast det forsta kontraktsbrottet visas eftersquplikationen avslutas nar ett
undantag kastas.

« Eftersom kontrakten inte specificeras i form av athbc, sd kravs extern

dokumentation av kontrakten.

3.6 Jcontract

Jcontract ar ett verktyg som underlattar kontrakigrammering i Java. Kontrakt anges i

Javadoc-kommentarerna med speciella taggar. Jebiaa en egen kompilatodpc_javag

. i e . . . . -1 Kommentar [TB11]: Skall vi
vilken tolkar kontraktsspecifikationen i Javadotcmrh omvandlar den till exekverbar kod, ~ | skriva sa euer[hen en:I|<eIt

- "Javadocen” utan kolon?

vilken infogas i .class-filerna. De resulterandiass-filerna innehdller extra byte-kod som
kontrollerar kontrakten under programkorning. Evefif kontraktsbrott presenteras i ett

grafiskt anvandargranssnitt, i ett konsolfénst@relen fil enligt konfiguration.

Jcontract anvander sig av tagga@are @postsamt@invariantfor att definiera forvillkor,
eftervillkor respektive klassinvarianter i Javadwoc: Syntaxen paminner om den syntax som
beskrivs foér OCL [6]. Symbolefiresultanvands for att referera till metodens returvérde
symbolen$pre anvands till att referera till objektets tillstaridre anropet av metoden.
Jcontract anvander aven symbofmonefor att specificera "sanna” kontraktsvillkor, del
saga dar inga kontrakt finns eller villkor somidltr uppfyllda. Genom att skrivinoneefter
kontraktstaggarna s& kommer Jcontract att ignatesaa och darmed genereras inga test for

dessa villkor.

For ytterligare information om Jcontract hanvisisaren till [19].

3.6.1 Provkdrning av Jcontract
Alla instéllningar sker genom ett grafiskt anvargtanssnitticontract Preferencesom i sin

tur utgors av tre vyer. Dessa tre vyer lastrumentation Monitor och Editor. 1 vyn
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Instrumentationse Figur 3.5, gors installningar om vad som sieaitas i kontrakten och hur
dessa test skall behandlas under exekvering. | Mgmitor, se Figur 3.6, anges om
felmeddelanden skall presenteras i textform elletti grafiskt anvandargranssnitt. | vyn
Editor, se Figur 3.7, s anges vilken editor som skalpkas samman med Jcontract.

R

File

Instrumentation | Momtorl Emtor'

¥ Instrument igpre Conditions

¥ Instrument ¢bpost Conditions

¥ Instrument g@invariant Conditions

¥ Instrument igconcurrency Conditions
Default Concurrency: W
¥ Instrument gbthrowsfexception Conditions
¥ Instrument ghassert Conditions

¥ Instrument igverhose Statements
riiverbose Output

% System.out (standard output)

" Bystern er (standard errary

 File: [stdout

rInstrurnentation Log File
™ write Log File
Log File Idhu_javac log

Temparary Directory
’V Directory path ID:\F‘ROGRAM'.F‘ARASOFTUCONTRAC'

rRuntime Handler

arRuntimeHandler

I nitorRuntimeHandler
jcontract ExceptionRuntimeHandler
jcontract LogRuntimeHandler
jcontract LogSteoutRuntimeHandler
jcontract LogStderRuntimeHandier
MOME ces

Cyctney

Figur 3.5: Jcontract instéllningar - Instrumentatio
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Jcontract Preferences

Figur 3.6: Jcontract installningar - Monitor.

Jcontract Preferences

"§FILE"

Figur 3.7: Jcontract installningar - Editor.
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Figur 3.8 visar hur Jcontract beter sig nar markexer klasseMyStack vilken aterfinns i
bilaga A.6, i det grafiska monitorlaget. | figuré&an utldsas hur manga test av respektive
villkor som har inforts i .class-filen. Man kan @&k utlasa att applikationen bryter mot
forvillkoret (i sFul 1 ()) for metodenpush() pa rad 97 i main-metoden. Som en foljd av
detta kontraktsbrott bryts dven klassinvarianterkféssen pa tva stallen i koden, vilket ocksa
framgar av figuren. Om man 6nskar kan man ga dii#ktallkoden for att kunna ratta till
kontraktsbrottet, vilket visas i Figur 3.9. Jcomtrkan &ven kdras sa att informationen
presenteras direkt i konsolen istéllet for i etaftgkt anvandargranssnitt, vilket illustreras i
Figur 3.10. Jcontract kan aven koras i exceptigedavilket innebar att ett undantag kastas
for varje kontraktsbrott. Detta innebar att enddst forsta kontraktsbrottet presenteras,
eftersom applikationen avslutas pa grund av attadenhdantag inte fangas. Detta lage

presenteras i Figur 3.11.

H Jcontract Monitor - MyStack ] S
File Edit Help

fieset  Log

-4 Runtime Progress £ Runtime Progress

4 [3] ContractViolations # Instrumented Classes loaded: 1

- (@pre checks: 39
- @postchecks: 48
- (@irariant checks: 43
-+ @eoncurrency checks: 0

® @assertchecks: 0
£ [3] Contract Violations
E»& PreException: lisFull], in thread "main”

i | at hiyStack. push$dbedprernt § [yStack java, line 29)

at MyStack pushfdbclpre § [MyStack java, line 34]
at MyStack push { [MyStack java, line 35]
| at hiyStack.main O [MyStackjava, line 97]
- IrvariantException: [yetSized == 0 && getSize( <= MAX], in thread "main’
H at hyStack Sdbcfine (1 [MyStackjava, line 2]
athiyStackpush O [MyStackjava, line 38]
at MyStackrmain 0 [MyStackjava, line 87]
B InvariantException: [getSize() »= D && getSize) == MAX], in thread "main"
| at hiyStack $dbefing (0 [MyStackjava, line 2]

at MyStackmakeEmpty ) [MyStackjava, line 7]
Leee] at MyStackmain () [MyStack java, line 98]

00:00:00 | Program exited

Figur 3.8: Jcontract monitor med GUI.
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& D:\program\ParaSoftWcontract] S\examplesi\MyStack. java i =] ﬁ

File Edit Help

a1 El
g2 S

g3 * @pre Snone

g4 * Bpost §fnone

85 =/

86 public static void main(String[] args) {
87 MyStack stack = new MyStack();
a8

8a if [ !stack.isFulli)) |

a0 stack. push (new Integer(0});
91 H

9z if (!stack.isEmpty()) |

93 Chject o = stack.top();

94 stack.popl);

95 +

96 for(int i = 0; i < 11; i++) {
97 p

98

99 stack.makeEmptyi);

100 3

101 }

| |Ln a7, Col1 | Bytes selested: 0

Figur 3.9: Jcontract editor.

% MS5-DDS-prompt

3

[T 915 - e B == Al
1T tl

Figur 3.10: Jcontract monitor i konsol.
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3.6.2

3.6.3

"< MS-DOS-prompt —|ol x|
L EREEE 7

instrumen

Figur 3.11: Jcontract med undantag.

Fordelar med Jcontract

Enkelt att skriva kontrakt eftersom dessa infdigrig Javadoc fér metoden.
Installningar ar mycket enkla att genomféra gemtmngrafiska granssnittet.

Mojlighet att valja vilka villkor som skall testagontrakten.

Mycket anvandbar funktion som mojliggdr anvandaadelen inbyggda editorn eller
valfri editor for att kunna ga direkt till kallkodedar villkoret bryts.

Ett sarskilt nyckelord for "sanna” villkor, det Visdga sadana villkor som alltid &r
uppfyllda, erbjuds i form awnone Denna deklaration vid en viss kontrakttagg
innebdar att inget test genereras for detta villkor.

Mycket bra presentation av kontraktsbrottet genttnde olika villkoren i ett kontrakt

sarskiljs. Detta innebar att anvandaren far infdimmaom vilket specifikt villkor som

inte uppfylls.

Nackdelar med Jcontract
Den enda egentliga nackdelen med Jcontract arettd derktyg krdver en licens for

att brukas, vilket gor det till ett icke kostnadisfverktyg.

3.7 Sammanfattning

Jcontract ar det verktyg som fungerade bast ocklesirmest lattanvanda av de testade

verktygen, det ar dock det enda av verktygen sdiekrlicens for att anvandas vilket kan ses
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som en nackdel. Inget av de testade verktygen stddek en programmerare vid
programmering. De ger endast stod for kontraktskdnefter det att programmen och
kontrakten redan ar skrivna. Detta innebar atetestinte kan utféras forrdn programmen &ar
sa pass fardigutvecklade att de kan kompilerasesefkveras. Meningen med vart tillaggs-

program ar att programmeraren skall f& stod uridenthan/hon programmerar.

4 |dealsystem

Ett idealsystem vore ett system som ger anvandaida semantisk och syntaktisk hjalp vid
programmering. Detta system skall ga att kopplaotika utvecklingsmiljoer utan att man
behdver andra i systemet alltfor mycket. Detta mg@iirs med olika granssnitt for olika

utvecklingsmiljoer.

Har foljer kortfattade beskrivningar pa idealsystésnfunktionalitet. Nar anvandaren skall
anropa till exempel metodagetValue()i klassenSifr (se Figur 4.1) sa skall den syntaktiska
hjalpen dyka upp nar man (i main-metoden i detatjaskriver "sifrinstance.”, det vill sdga
nar man skriver punkten som avgransar objektetrfrétoden. Det skall komma fram en lista
med alla tankbara fortsattningar pa koden. Detsétja alla metodnamn som klassen kanner
till och som den far anropa. Fortsatter man ativaktill exempel “sifrinstans.ge” sa skall
listan maska bort de alternativ som inte langrenstar dverens med den inmatade koden.

Denna funktionalitet kallasode completion
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public class Sifr {

private int value;
public Sifr(int startVal) {

value = startVal;

public int getValue() {

return value;

public static void main(String[] args) {

Sifr sifrinstance = new Sifr(3);

Figur 4.1: Exempelklassen Sifr.

Nar val den syntaktiska hjalpen har kommit uppkedl slet &ven komma upp semantisk hjalp
i form av for- och eftervillkor for den metod mamrapar. Med hjilp av detta kan
programmeraren se direkt om han bryter mot kontsmkh &r uppsatta fér den anropade
metoden. En stor férdel med detta ar att en prograrare inte behover sitta och kontrollera
mot ett API vid sidan om utan endast behéver kotmeea sig pa programmeringen eftersom
all relevant information kommer upp pa skarmen. t@yet skall dven kunna stodja
kompilering och naturligtvissyntax highlighting En programmerare skall kunna infoga
forvillkorstest i sin kod automatiskt, for att pa satt forsakra sig om att uppfylla sin del av
kontraktet. Det skulle kunna vara till exempeligats pa ett exekverbart forvillkor. Aven
verifiering av att kontraktsbeskrivningarna stamnieerens med implementationen, skall
vara mojlig i systemet. Detta leder till att kvafit pa kontraktsbeskrivningarna ¢kar och att
tvetydigheter i specifikationen elimineras samtiatplementationsfel upptacks pa ett tidigt
stadium. Det skall aven finnas mojlighet att tastaprogrammen uppfyller kontrakten under
exekvering, liknande de som beskrivs i kapitel 8.sR satt minskar risken for att klasser och

metoder anvands pa ett felaktigt satt.
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5 Implementation

| detta kapitel behandlas l6sningen och impleméntah av uppgiften. Motiveringar till de
olika valen pa losningen presenteras ocksa. Kapihandlar aven hur man mojliggor

visning av kontrakt med hjalp av Javadoc-verktyget.

5.1 Inledning

Det finns ett stort antal utvecklingsmiljder sonmdierar klanderfritt. Det kanns darfér onddigt
att ta fram en helt ny utvecklingsmiljo eftersont dedan finns ett flertal sadana att tillga
vilka dessutom har Oppen kallkod vilket mdjliggdrdndringar i den befintliga koden.
Eftersom detta arbete ar tidsbegransat till en@@steckor, sa ar risken att en egenutvecklad
utvecklingsmiljé blir betydligt samre an redan Ibéifga utvecklingsmiljoer. Det som detta
arbete darfor borde koncentrera sig pa ar sjalvaidwppgiften, det vill sdga att se till sa att
resultatet blir en utvecklingsmiljé som ger en pesgmerare semantisk information i form av

for- och eftervillkor, lampligen baserad pa en b#ifij utvecklingsmiljo.

5.2 Avgransning

Arbetet ar avgransat till att endast tillféra nynktionalitet till en redan befintlig
utvecklinsmilj. Anledningen till detta &r att detvecklingsmiljper som redan finns
tillgangliga ar tillréckligt bra och att en heltegutvecklad utvecklingsmiljo knappast skulle
bli lika bra pa grund av tidsbrist. Det detta aebéd har koncentrera sig pa ar att tillfora stod
for semantisk information i form av for- och eft#likor till en redan befintlig

utvecklingsmiljo.

Det finns dock minimikrav som stalls pa utvecklinggon. Forst och framst sa skall den ha
oppen kallkod och vara tillganglig for allmanhet®et skall inte finnas nagra licensproblem
som inskranker en utvecklare att anvanda sig alkddgn. Den skall ha stéd fésyntax
highlighting och helstode completionDetta for att den skall vara anvandbar och eiffedkit

arbeta med.

Andra avgransningar ar ocksa tvungna att goraattéarbetet skall kunna fardigstéllas inom
de uppsatta tidsramarna. Om man utgar ifrAn détrivea idealsystemet i kapitel 4, sd ar

I6sningenavgransad till att endast innefatta vigr@in kontrakt samt méjlighet att infoga tester
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pa forvillkor i koden. Nagot av det som har avgeiasort ar verifiering av att kontrakt foljs
under exekvering. Denna avgransning har skett gélsgrund av att det kravs mycket
andringar for att astadkomma detta, vilket skullerka vara en fullgod uppgift for sig, och
dels for att det redan finns ett flertal sadanakiyer att tillga vilket visades i kapitel 3.
Huvuduppgiften &ar just att presentera semantislorinétion i form av kontrakt, for

programmeraren i skrivande stund, inte verifiedwg<ontrakt.

5.3 Val av implementationsmiljo

Lésningen implementeras i och for programmeringisgrJava. Det finns en rad anledningar
till varfor Java har valts:
« Koden éar plattformsoberoende och kan darfor anvéipdaolika plattformar utan att
forst modifieras.
« Spraket ar objektorienterat. Anvands objektoriengem korrekt medfor det att
metoder och klasser har klara avgransningar. Dé@amklar kontraktsbeskrivningen.
» | Java har man definierat ett satt att skriva komt@aer i koden pa ett strukturerat satt
i form av dokumentationskommentarer, eller mer alitrkallat Javadoc.
* Man erbjuder ett verktyg att presentera denna dekdation, Javadoc, i form av till
exempel HTML-sidor.
» Dessutom finns aven ett flertal kostnadsfria utliagemiljoer for spraket, som har
Oppen kallkod, vilket underlattar utvecklingen luHinyt.
« | ovrigt s& finns mycket fardig kod i form av stamdbibliotek, vilket gor spraket
mycket enkelt att anvanda.
Utvecklingsmiljon, som har valts ut att implemeatédsningen i och till, &r NetBeans IDE.

Anledningen till valet av NetBeans &r dels for diggpna kéllkoden och dels for att redan

. . I . .o . 1 Kommentar [TB12]: Behover
kraftfulla funktioner somcode completiorochJavadoc completioredan finns att tiliga. - - kanskefmar[as efte]:'lsom det &r

forsta gangen vi namner det och

Detta innebar att allt som krdvs runt omkring ufiegi redan finns implementerat och | detnog inte ar alitfor valkant
utanfor NetBeans-varlden vad

I6sningen ar darmed mer renodlad till den ursprigagluppgiften, namligen att erbjuda [(dettaér.
kontraktsvisning i en utvecklingsmiljo. DessutomN&tBeans’ kallkod skriven i Java, vilket

innebar att IDE:n &r plattformsoberoende.

5.3.1 Javadoc
Java stbder kommentarer i koden enligt samma kdiovewr som i C/C++, namligen

enkelradskommentarer genom teckenkombinatidheoh flerradskommentarer gendin* /.

29



Det som star efter enkelradskommentartecknen pdmsamad kommer att ignoreras av
Javakompilatorn och ej Oversattas till byte-kodt Bamma galler for allt som star mellan

flerradskommentartecknen ocksd, med den skillnattesthen kan stracka sig éver flera rader.

Java har aven infort s kallade dokumentationskamemner /** */ | vilka har samma funktion
som flerradskommentarerna med den skillnad attad&ssnmentarer kan tolkas av Javas
verktyg Javadoc Genom att dokumentera koden i form av dokumesrtakommentarer, eller
mer allmant kallat Javadoc, kan man pa ett enkettskilja ut dokumentationen fran koden
med hjalp av Javadoc-verktyget, vilket bidrar &tt forbattra lasbarheten samt medfor att
kallkoden inte behdver lamnas ut i dokumentatioftesyJavadoc-verktyget genererar
dokumentation i form av till exempel HTML-sidor sobeskriver klassen/-erna och dess
metoder. En dokumentationskommentar bestar av emuti-beskrivning foljd av en sa
kallad taggsektion. "Huvud’-beskrivningen borjar rekt efter starttecknen for
dokumentationskommentarerft* , och pagar tills den forsta taggen patraffas. Eggt
specificeras med tecknet @ fére namnet pa taggémbkanktecken och asterisker i borjan pa
en rad kommer att filtreras bort liksom nyradstecken dokumentationskommentar behdver
inte innehalla nagon huvudbeskrivning, liksom deghedler maste innehalla en taggsektion.
Alla dokumentationskommentarer placeras direkt fé@netingen en klass-, interface-,
konstruktor-, metod- eller faltdeklaration om dealskkunna tolkas av Javadoc-verktyget.
Varje deklaration kan endast ha en dokumentatiansikentar, om den har flera s& kommer
dessa att ignoreras liksom de som inte ar placesaliigt ovanstaende.

Java har ett flertal fordefinierade taggar vilkan§ angivna pa [10]. Nar Javadoc-verktyget
stoter pa ett taggtecken, s& kommer verktyget fittskontrollera om det &r en standardtagg
som stotts pa. Om sa ar fallet s& kommer taggehy#s ut mot en fordefinierad rubrik i
HTML-koden. Om inte taggen ar en standardtagg, sdnker den att ignoreras eller
alternativt anvands taggens namn som rubrik i HTRdden, beroende pa vilka installningar
man anvander for Javadoc-verktyget. Nagot som tirféwy Java version 1.4, ar att man kan

definiera egna taggar, genom valdag och—taglettill Javadoc-verktyget, se [10].

Som sammanfattning kan sagas att Javadoc-verkdgtider en enkel och anvandbar
funktionalitet genom att lyfta ut dokumentationen koden i separata dokument, som kan
vara i form av HTML-sidor. Den stora fordelen meektd verktyg ar att man kan erbjuda
implementationsdokumentation eller API-dokumentatioredan innan koden &r

fardigutvecklad, eftersom inte Javadoc-verktygengeggon hansyn till implementationen, utan
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endast anvander sig av dokumentationskommentardilsammans med respektive

deklaration.

5.4 Editor-modulen i NetBeans

Koden i NetBeans &r organiserad i olika modulerafibistrukturera upp koden pa ett bra sétt.
En av dessa moduler ar editor-modulen, vilken &r medul dar andringarna inforts for att
tilhandahalla l6sningen. Kallkoden for denna modaterfinns i katalogeneditor, i
huvudkatalogen for kallkodemetbeans-srcKéllkoden till NetBeans IDE:n kan laddas ned
fran [18].

5.4.1 Filstruktur

Katalogeneditor innehaller ett flertal filer och underkatalogemasa tva arsrc och libsrc.
Dessa tva underkataloger innehaller den egentlidizdden for editorn i NetBeankibsrc-
katalogen innehaller ett bibliotek av klasser som aberoende av IDE:n och dess
implementationSrckatalogen daremot innehaller IDE:ns implementatiereditor-modulen,
och dessa klasser anvander sig bland annat aektasgibsrc. Filerna ilibsrc ingar i paketet
org.netbeans.editooch filerna isrc ingar i paketebrg.netbeans.modules.editdfigur 5.1

visar paketstrukturen.

org
netbeans
= | — |
editor modules
ext editor
&3] EP
html java plain html java options plain

Figur 5.1: Paketstruktur.
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5.5 Design

For att kontraktsvisningen skall kunna mojliggésasmaste man definiera en syntax for hur

ett kontrakt skall se ut. Det har arbetet defimiete nya Javadoc-taggar som skall

representera forvillkor, eftervillkor samt klassimiant.

5.5.1 Kontraktstaggar

Vi har skapat tre nya Javadoc-taggar som reprasent®rvillkor, eftervillkor samt

klassinvariant.

@pre: vid denna tagg sa kan forvillkoret for metodenyattas antingen i textform som

exekverbart uttryck eller pa ett formellt satt.igl 5.2 visas ett exempel pa anvandningen

av denna tagg.

/**

*

* @pre stacken ar inte full.

* CERY
*/
public void push(Object element)

Figur 5.2: Exempel @pre.

@post: vid denna tagg sa kan eftervillkoret for metodényakas i antingen textform som

exekverbart uttryck eller pa ett formellt satt.igl 5.3 visas ett exempel pa anvandningen

av @posttaggen.

[
*
* @post Objektet element har lagts éverst pa stacke
* pa stacken har tkats med ett.
*
*/
public void push(Object element)

n och storleken

Figur 5.3: Exempel @post.

@invariant: vid denna tagg sa kan invarianten for en klaggakas i antingen textform

som exekverbart uttryck eller pa ett formellt skEigur 5.4 visas ett exempel pa

anvandningen a@invarianttaggen.
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/**
* e
* @invariant size >= 0 && size <= MAX
*/
public class MyStack {

Figur 5.4: Exempel @invariant.

Anledningen till att jusi@pre @postoch @invarianthar valts som kontraktstaggar, ar dels
att dessa finns specificerade i OCL och dels férdat redan finns befintliga verktyg som
stoder dessa taggar, se kapitel 3. Detta innebéessa verktyg da kan anvandas tillsammans
med den tankta l6sningen, vilket ytterligare 6kemgpammerarens mojligheter att utveckla

robusta och palitliga program.

5.5.2 Syntaxbeskrivning for kontrakt

Det ar tillatet att skriva kontrakten i form av reaxt, exekverbar kod eller formella uttryck,
eller en kombination av dessa former. Anledningéth denna valfrihet ar att
kontraktsskrivaren sjalv skall kunna vélja och aegéilken form som passar bast for den
givna situationen. | vissa fall kan det vara brauwttrycka kontrakten i textform for att ge
tydliga och ingdende forklaringar av dessa. | anfédh kanske ett kontrakt uttryckt i
exekverbar kod, eller i ett formellt sprak, pasbattre. Det viktiga ar inte att kontrakten
skrivs efter en viss syntax, utan det viktiga & @& ar korrekta och otvetydiga samt
Overensstammer med implementationen. En rekommiendét dock att varje villkor skrivs
vid en separat tagg. Detta for att det skall vam@lawe att urskilja de olika villkoren i
kontrakten och pa sa satt 0ka lasbarheten av d&fsarsom inga krav pa syntaktisk
utformning av villkoren i kontrakten stélls, sadit upp till kontraktsskrivaren att sjalv vélja
syntax for innehallet. P4 sd satt kan kontraktepassas till att eventuellt anvandas
tillsammans med ett verktyg, till exempel nagotdavverktyg som namns i kapitel 3. | Figur

5.5 visas ett exempel pa ett kontrakt som blang@kwerbara och icke exekverbara uttryck.
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/**
* @pre lisEmpty()
* @pre Stacken maste innehalla minst ett element.
* @post Det dversta elementet har tagits bort och s torleken pa stacken
* har minskats med ett.
*/
public Object pop()

Figur 5.5: Exempel syntaxbeskrivning.

Det exekverbara uttryckéisEmpty()kan pa ett enkelt satt sarskiljas fran 6vrig bieskng i
kontraktet, genom att det uttrycks vid en sepamigt Detta gor det enklare for
programmeraren att uppfylla forvillkoret, genom h#n/hon nu vet hur forvillkoret skall

kunna testas och uppfyllas.

5.6 Realisering

| detta delkapitel beskrivs de olika steg som mastras for att kunna realisera

implementationen.

5.6.1 Visning av kontrakt i NetBeans

NetBeans IDE:n har en egen uppsattning med statedmyalr och anvander sig alltsa inte av
Javadoc-verktygets standardtaggar nar det gélleseptationen av dokumentationen i
Javadoc completiofdnstret. Darfér &r man tvungen att lagga till d#igare presenterade
kontraktstaggarna i NetBeans om man vill ha enélrvisning av kontrakt i IDE:n. Detta
mojliggbrs genom att modifiera fileBundle.propertiesi paketeorg.netbeans.editolGenom
att har infoga foljande rader, sd kan kontraktsaagg tolkas och ersattas med lampliga

rubriker:
javadoc-tag-@pre=Precondition:
javadoc-tag-@post=Postcondition:

javadoc-tag-@invariant=Invariant:

Detta tillagg i filen Bundle.propertiesinnebéar att NetBeans kommer att ersatta taggarna

@pre @post och@invariantmot rubrikernaPrecondition; Postcondition; samtinvariant:
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respektive, nar de presenteradavadoc-completiofidnstret. Denna modifiering innebar att

kontraktstaggarna nu kan tolkas av NetBeans.

Eftersom NetBeans sorterar alla taggarna i bokstdwning sa betyder detta @@tposttaggen
kommer presenteras fo@pretaggen. Detta blir ett logiskt fel eftersom detnsskall vara
uppfyllt efter metoden har anvants presenterasdkylligheterna som maste uppfyllas innan
man anvander metoden. Darfor ar det nodvandigtamttia ihop och sortera om taggarna, sa
att de kan presenteras i en logisk ordning. Deontaring implementeras pa ett sddant satt att
kontraktstaggarna placeras 6verst i taggsektiosgeaft dessa ar de forsta som presenteras for
en metod. Denna sortering utfors i metodesortContractTags() i klassen
CompletionJavaDoc.java paketetorg.netbeans.editor.javeDessa modifieringar medfér att

kontrakt nu skall kunna presenteras i NetBeansnDJA ett tillfredstallande satt.

5.6.2 Installning av kontraktsvisning i NetBeans

For att kunna styra innehallefavadoc-completiofidnstret gallande om enbart kontrakt eller
all dokumentation skall presenteras, s& maste @ansiéistaliningsmojlighet inforas i IDE:n.
Denna installningsmdjlighet kan erbjudas genom ratidifiera ett flertal filer i editor-
modulen, namligen  ExtSettingsDefaults.jaya  ExtSettingsNames.java och
ExtSettingsinitilizer.java i paketet org.netbeans.editor.ext Dessa klasser definierar
instaliningar for editorn, och genom att laggapdrametrar for kontraktsvisningen i dessa, sa
mojliggors instaliningsmaojligheter for innehallelavadoc-completiofdnstret. Dessa filer ar
som tidigare namnts oberoende av IDE:n och darfésten aven de filer som har med
konfigurering av installningar inifran IDE:n modifias. For att kunna andra installningarna
inne i IDE:n s& maste &aven filerndBundle.properties JavaOptions.java och

JavaOptionsBeanlInfo.jayapaketebrg.netbeans.modules.editor.optiprneodifieras.

5.6.3 Infoga forvillkorstest i NetBeans

Nasta steg efter att ha infort kontraktsvisningetBeans, ar att mojliggora infogande av tester
pa exekverbara forvillkor i koden. Detta skall feng pa ett sddant satt att nar en metod har
ett exekverbart sa skall det vara mojligt att irfagt test pa detta forvillkor, for att forsakra
sig om att forvillkoret uppfylls fére anrop till nteden. Detta innebar att nar é@pretagg
finns deklarerad i kontraktet for den anropade whemp sd skall dess uttryck kunna

kontrolleras genom eifrsatsfor att forsakra sig om att forvillkoret uppfylisnan anrop sker.
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Figur 5.6 visar ett scenario nar detta anvandsgbridet av det exekverbara forvillkoret

resulterar i testeaf(lisFull()).

/**

*

* @pre lisFull()

*/
public void push(Object element) {

}

if(fisFull()) {
push(object);

Figur 5.6: Exempel infogning av forvillkorstest.

Detta infogande av forvillkorstest skall antingeonka véljas franJavadoc completion-

fonstret, genom en enkel knapptryckning, eller gemtt snabbkommando.

Ett flertal filer maste modifieras for att dennaltionalitet skall kunna erbjudas i NetBeans
IDE:n. Sjalva bearbetningen av kontrakten sker somamnts tidigare i
CompletionJavaDoc.javach NbCompletionJavaDoc.jaya paketenorg.netbeans.editor.ext
respektive orgnetbeans.modules.editor.jav@arfor maste dessa filer modifieras for att denna
funktionalitet skall kunna inforas. AvedDCPopupPanel.javaScrollJavaDocPane.java
JavaDocPane.javai paketetorg.netbeans.editor.extsamt filerna Bundlgroperties och
NbScrollJavaDocPane.jaya paketetorg.netbeans.modules.editor.javadste modifieras for
att kunna infoga test av forvillkor fralavadoc completiofonstret. Detta test infors antingen

genom en knapptryckning eller genom ett snabbkondmadavadoc completiofiinstret.

5.6.4 Kompilering

For att nu skapa en IDE-version dar tidigare namimtiingar brukas, s& maste en ny IDE-

: . " . . o . 3]:
]bund skapas. Detta gors genom att anvanda verktygetwvitkdt kan laddas ned gratis fran- {5,?;‘;;‘52"::{ S[Je"nlskt]or'éa{;{?ﬂ.‘.}

?

[2]. Ant &r Javas motsvarighet till Make i Linuxroanvander sig av XML-filer pd samma satt
som Make anvander sig av Make-filer. Nar man laddarkallkoden for NetBeans IDE:n s&
finns dessa XML-filer inkluderade och de har nanimgtd.xml Det enda man behéver gora

ar att kora kommandaint sa skoter verktyget resten. For att bygga en KgEEtill mappen
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nbbuild, i huvudmappen for kallkodemetbeans-srcoch kér kommandaoant, Resultatet blir

Kommentar [H14]: Hur ska vi
skriva detta pa ett bra satt? | vart
fall heter filen NetBeans-
release3.5-20030018.zip.

{ Kommentar [TB15]: NetBeanJ

N
N

build:en Sedan ar det bara att packa upp deipdl och starta IDE:n. N

s-release[versionsnummer]-
[datum].zip kanske?

5.6.5 Stod for kontraktstaggarna med Javadoc-verktyget

Om man vill att kontraktstaggarna, som definierad&apitel 5.5.1, skall stddjas aven av
Javadoc-verktyget, sa finns har flera mojligheteroende pa vilkkenIREversion (Java
Runtime Environment) man anvander sig 3RE 1.4har ndmligen stéd for egendefinierade
taggar genomtag respektive-tagletsom parametrar till verktyget. Genom att anvantda
parametern sa kan man har lista upp sina egnartagga vilka rubriker som skall ersatta
dessa i de genererade HTML-sidorna. Detta sattekréatt man specificerar de egna taggarna
varje gang Javadoc-verktyget anvands for att fd &i6 dessa taggar. | Figur 5.7 visas vilka
parametrar som maste ges till Javadoc-verktygeatisdetta skall kunna tolka och generera
HTML-kod for kontraktstaggarna. Lite forklaringltfiguren ar pa sin platsd parametern
anvands for att specificera vart de genererade HEMbrna skall laggastag parametern
bestar av ett uttryck i flera delar. Den forstaestdehnger namnet pa taggen det vill sdga det
namn som foljer direkt efter @-symbolen. Nastavilken kommer efter det forsta kolone,
anger vart i Javadoc:en taggen far forekomma. Samsles i figuren s& har pre-taggen och
post-taggen bokstavermaochm satta, vilket innebar att dessa taggar endagtfékomma i
konstruktor- och metodbeskrivningar. Invariant-taigdar daremot endast forekomma i typ-
beskrivningar sdsom klass- och interface-beskryaninvilket anges med bokstavenSista
delen i tagguttrycket ar vilket text som skall é@&aggen i HTML-koden. Nagot som ar
viktigt att observera ar att taggarna kommer aticptas i den ordning som de anges till
Javadoc-verktyget. Det ar darfor viktigt att prggan anges fore post-taggen om man vill att

kontraktsbeskrivningen skall ha en logisk ordning.

$javadoc —-d ht m - di rect ory —tag pre:cm:”Precondition:” —tag
post.cm:”Postcondition:” —tag:invariant:t:"Invarian t”

kl assnam. j ava

Figur 5.7: Javadoc-tag.

Om man vill slippa att ange egenskaperna for ederideade taggar, sdsom rubrik och giltig
placering i dokumentationen, varje gang man anvasieav Javadoc-verktyget, kan man
skapa sa kallad€agletfor dessa taggar. Dessa filer fungerar pa sa gateaanger vad en

tagg har for egenskaper, med andra ord sa ar@easmplementationen av taggen. | bilaga
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B finns tre Taglet-filer, en for varje kontraktstpgilket kan underlatta nar Javadoc:en skall
genereras. Figur 5.8 visar ett exempel pa hur nmam dnvanda dessa tillsammans med
Javadoc-verktyget. Aven har sé spelar ordningefiikén Taglet-filerna anges, roll for hur
taggarna placeras i de genererade HTML-sidornaaR@ma satt som tidigare anges vart de
genererade HTML-filerna skall placeras med parametern;tagletpath parametern anger
vart de olika Taglet-filerna finns. Denna sokvag kanehalla flera olika vagar, vilka skiljs at

med kolon;. Vid —tagletparametern anges namnet pa Taglet-filen.

$javadoc —d htm - di rectory —tagletpath path —taglet PreTaglet —

taglet PostTaglet —taglet InvariantTaglet klassnamn Jjava

Figur 5.8: Javadoc-taglet.

Om man anvander sig av en aldRE &n 1.4, sa finns varkeriag eller taglet parametrarna
att tillga. For att har fa stod for egendefinieradggar kravs att man antingen modifierar de
befintliga filerna itools.jar eller skapar en ny sa kalldbclet en mall som anvands for att
bestamma och formatera innehallet i utdatan fréadlac-verktyget. Denna information finns
att tillgd pa Suns hemsida [10] liksom 6vrig inf@tion om Javadoc-verktyget. | bilaga B

bifogasTagletfilerna fér kontraktstaggarna.

5.7 Filer som har modifierats

| detta kapitel foljer en kortfattad beskrivning de filer som har modifieras for att kunna
implementera lésningen. Dock bor namnas att beskigarna av de olika filerna ar vara egna
tolkningar av dessa. Detta pa grund av att egedtigimentation av dessa filer saknades. Vi
hoppas dock att vara beskrivningar till stérre ded&ammer dverens med dessa filers syfte.
Aven de klassdiagram som presenteras ar myckenKiage genom att kardinaliteter har
utelamnats och att arvsrelationerna ar ofullstédimledningen till dessa forenklingar ar att
syftet med dessa klassdiagram inte &r att ge dstdntlig bild av systemet utan endast en
overblick. Kompletta klassdiagram skulle bli abir fstora och odverskadliga och darmed inte

uppfylla vart syfte, namligen att ge en 6versikeéGde klasser som berdrs av modifieringarna.

Filerna som har paketprefix@rg.netbeans.editodterfinns i underkataloger till katalogen
libsrc och filerna med paketprefixetrg.netbeans.modules.editaterfinns i underkataloger
till katalogensrc, vilka bada aterfinns editor-katalogen inetbeans-srcDe modifierade

filerna har inkluderats i bilaga E.
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5.7.1 org.netbeans.editor.Bundle.properties
| denna fil specificeras och definieras bland amteafavadoc-taggar som NetBeans anvander
sig av. Denna fil har modifierats sa att de tretkaktstaggarn@pre @postsamt@invariant

kan tolkas av NetBeans.

5.7.2 org.netbeans.editor.ext.CompletionJavaDoc.java

Denna klass ar den klass som implementéasadoc completiofunktionaliteten. Det ar har
som Javadoc:en bearbetas och presenteras i ediodnngarna som har inférts har innebéar
att kontrakten specificerade med kontraktstaggkamapresenteras pa ett tillfredstallande satt.

Figur 5.9 visar klassdiagrammet for klassen.

<<interface>>
MyCaretListener P o= e
* it ) | |

T T

<<interface>>
T JavaDocPane

ClearTask

SelectionObserver

<<interface>>

SettingsChangeListener CompletionJavaDoc

ExtEditorUl

\1, \1, <<interface>>
SettingsChangeEvent WeakTimerListener JavaDocView

JDCPopupPanel SettingsUtil Utilities <<'_"‘é‘*c"':::>> Settings Completion JavaCompletion

ScrollJavaDocPane HTMLJavaDocView L t Defaults Ext!

Figur 5.9: CompletionJavaDoc.

5.7.3 org.netbeans.editor.ext.ExtSettingsDefaults.java

| denna klass angeatefaultinstéliningarna for editorn, det vill sdga de é@lbtingar som ska
galla forsta gangen man anvander sig av editoratBBans. Den modifiering vi har infort i
denna klass bestar i att valet fdefaultvardet for visning av endast kontraktlavadoc
completionfonstret ar satt till falskt, det vill sdga all kdonentation presenteraslavadoc

completionfonstret. Figur 5.10 visar klassdiagrammet foisken.

Coloring MultiKeyBinding

L(k#

ExtSettingsDefaults [: SettingsDefaults

—

ExtKit ExtSettingsNames

Figur 5.10: ExtSettingsDefaults.
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5.7.4 org.netbeans.editor.ext.ExtSettingsNames.java
Denna klass innehdller namnen pa de olika instijhmina i editorn och nar dessa ska visas.

Namnet p& installningen av kontraktsvisning haitsf i denna klass. Figur 5.11 visar
klassdiagrammet for klassen.

SettingsNames

1

ExtSettingsNames

Figur 5.11: ExtSettingsNames.

5.7.5 org.netbeans.editor.ext.ExtSettingslinitializer.java
Denna klass anvands for att initiera installningaireditorn. Har har instéliningen for visning
av kontrakt lagts till. Figur 5.12 visar klassdiagmet for klassen.

Settings.Abstractinitializer

7

ExtSettingsInitializer

l
' vl

ExtSettingsNames SettingsUtil ExtKit

ExtSettingsDefaults SettingsNames BaseKit

Figur 5.12: ExtSettingsinitializer.

5.7.6 org.netbeans.editor.ext.ScrollJavaDocPane.java

Denna klass ar implementationen av ytan pa vilkevadoc:en presenteras i editorn. En
metod som mojliggor aktivering/deaktivering av igfmde av forvillkorstest har definierats i
klassen. Figur 5.13 visar klassdiagrammet for ldass
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BrowserButton HyperLinkAction

I

<<interface>> <-

SettingsChangeListener CompletionJavaDoc

ScrollJavaDocPane

<<interface>> B i
'
JavaDocPane ExtEditorul

| l vl

<<interface>>
JavaDocView

ExtSettingsDefaults Utilities LocaleSupport

SettingsChangeEvent SettingsUtil | | Settings ExtSettingsNames

Figur 5.13: ScrollJavaDocPane.

5.7.7 org.netbeans.editor.ext.JavaDocPane.java
Detta ar ett interface vilket anvands &erollJavaDocPanelet vill sdga ett interface for ytan
pa vilken Javadoc:en presenteras. En metod somigadjl aktivering/deaktivering av

infogande av forvillkorstest har deklarerats i ifaeet.

5.7.8 org.netbeans.editor.ext. JDCPopupPanel.java

Denna klass representerar ett osynligt fonsterevillnnehaller information oncode
completionfonstret ochJavadoc completiofonstret. Modifieringarna som har inforts i
klassen syftar till att mojliggora infogande avuiiikorstest genom snabbkommanddt+p.

Figur 5.14 visar klassdiagrammet for klassen.

<<interface>> <<interface>>
ExtCompletionPane Completonl] EEXIEdito] JavaDocPane

| | |
)

JDCPopupPanel JDCPopupAction

S e

<<interface>>
JavaDocView

<<interface>>
SettingsChangeListener |« --~|

CompletionJavaDoc Settings LocaleSupport BaseKit

<<interface>>

PopupManager.Placement CompletionView

ExtKit SettingsChangeEvent

Figur 5.14: JDCPopupPanel.

5.7.9 org.netbeans.modules.editor.java.Bundle.properties
Denna fil innehdller bland annat texter som kars@néeras i IDE:n, som till exempel sa
kallade tool-tips eller hints Filen har modifierats sa att ett tips ges om kadppen for

infogning av forvillkorstest Javadoc completicfinstret gor.
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5.7.10 org.netbeans.modules.editor.java.JavaKit.java

Denna klass anvands for att tillhandahalla egereskapm kréavs for att en textkomponent
skall kunna fungera som en Java-editor. Har defisien mangd sa kalladetions det vill
saga operationer, for Java-editorn i NetBeans. Bddtass har ej modifieras utan anledningen
till varfor den beskrivs i detta kapitel ar att dinden centrala klassen i editor-modulen och ar

darfor viktig for dversikten av I6sningen. Figufl5.visar klassdiagrammet for klassen.
| | | roen || |

CELED
R B
— E—

<cinterface>>
CompletionQuery. Result

R
-
e
== |
= =
|
|

=
|
|

Figur 5.15: JavaKit.

5.7.11 org.netbeans.modules.editor.java.NbCompletionJavalRnjava
Klassen ar IDE:n implementation davadoc completiofunktionaliteten. Denna klass arver
fran klasserCompletionJavaDacl denna klass sa har funktionalitet som kravsatbinfoga

forvillkorstest i koden inforts. Figur 5.16 visdiaksdiagrammet for klassen.

[t | [ |

‘ NbCompletionJavaDoc E CompletionjavaDoc
I ] L ]
t

li

FileSystem | | FieldElement Repository | | NbBundle

oo | || | I ||
|
]

URLDisplayer

FileSystemCapability. Bean

]
)
i

‘ ‘ ComplellonJavaDoc JavaDocTagitem ‘ ‘
1 1
i i

Figur 5.16: NbCompletionJavaDoc.
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5.7.12 org.netbeans.modules.editor.java.NbScrollJavaDocParjava
Klassen ar IDE:ns implementation &erollJavaDocPaneilken ocksa ar dess superklass. |
denna klass sa har knappen for infogande av fkovitest lagts till s& att den presenteras i

verktygsfaltet Javadoc completicfnstret. Figur 5.17 visar klassdiagrammet foskin.

ScrollJavaDocPane

T

NbScrollJavaDocPane CompletionJavaDoc

|
| !

Utilities BrowserButton

NbBundle ExtEditoruUl JavaKit

Figur 5.17: NbScrollJavaDocPane.

5.7.13 org.netbeans.modules.editor.options.Bundle.propermtis

Har finns instéliningar och egenskaper for editoaer IDE:n. Modifieringen av denna fil
innebar att man kan styra innehallet som presentel@avadoc completiofnstret. Antingen
kan man nu vélja att endast presentera kontrakfatag och deras specifikationer, eller sa

kan man presentera 6vrig Javadoc tillsammans metididstaggarna.

5.7.14 org.netbeans.modules.editor.options.JavaOptions.jav

| denna klass definieras en mangd val som gélledd@a-editorn i IDE:n. Modifieringen av
denna klass innebar att man far mojlighet att stynahallet iJavadoc completiofinstret, se
kapitel 5.7.13, genom att detta val nu finns digdisom en installning i editorn. Figur 5.18

visar klassdiagrammet for klassen.

BaseOptions

T

JavaOptions

S

ExtSettingsNames Javakit | | [Helpctx JavaFastimport

JavaSettingsNames NbEditorUtilities JavalndentEngine

Figur 5.18: JavaOptions.
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5.7.15 org.netbeans.modules.editor.options.JavaOptionsBe#&nfo.java
Denna klass anvéands for att satta valen i NetBdaBs for Java-editorn. Modifieringen av
denna klass mojliggor att vardet for vad som slsawviiJavadoc completiofiinstret kan

andras. Figur 5.19 visar klassdiagrammet for klasse

BaseOptionsBeaninfo

T

JavaO UpdatePDAfterMountingEditor

v y

JavaOptions OptionsSupport BaseOptions

Figur 5.19: JavaOptionsBeanInfo.

5.8 Sammanfattning

Detta kapitel har visat hur man infor 6kat stot kdntraktsprogrammering i NetBeans IDE
genom att tillhandahalla visning av kontrakt ocfogande av test pa exekverbara forvillkor. |
kapitlet har tre nya taggar definierats och derasiadningsomrade har specificerats for att
kunna skriva kontrakt pa ett strukturerat sattrivfeav Javadoc. Dessa tre taggar@ipre
@post samt @invariant Dessa taggar representerar forvillkor, efteraillk och
klassinvarianter respektive. Dessa taggar har sedarts i NetBeans IDE:n. Aven nagra
I6sningar pa hur man far Javadoc-verktyget att &anigen de egendefinierade
kontraktstaggarna, och darmed kunna generera kistheskrivningar i HTML-format, har
presenterats. Till sist har dven en kortfattad besiang av syfte och andringar av de filer som

modifierats presenterats.

6 Arbetets gang

Arbetet startade med en analys av det tidigaret@rbem hade gjorts pa universitetet, se
kapitel 2.5. Det arbetet hade anvant sig av edidgre [13]. Jipe studerades Oversiktligt och
det framgick att Jipe var baserat pa en annanregidit [12].

Koncentrationen lades nu pa jEdit. Detta pa grundtadet verkade som att utvecklingen av

Jipe hade avstannat plus att jEdit verkade ha gttket bra stdd fér programmering av
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tillaggsprogram. jEdit hade inga inskrankande lgzaral och kéallkoden var 6éppen. jEdit hade
stod for syntax highlighting det var positivt. Anvandandet av jEdit skulle Kokrava
utveckling avcode completionEn sadan I6sning kravde att man kunde parsaddilk for att
se vilka syntaktiska mojligheter som fanns. Detta tankt att l16sas genom att anvanda
verktyget JavaCC [9] for att generera en parsdiéggsprogrammet skulle tillhandahalla den
funktionalitet som projektet kravde. Tillaggsprogiraet skulle kunna parsa koden som
skrevs i jEdit och kunna hantecade completioroch till slut &ven visning av for- och efter-

villkor som skrevs i Javadoc-kommentarerna.

jEdit befanns vara svart att implementera all fioridlitet som beskrivs i foregdende stycke.
Nagot tillaggsprogram blev aldrig realiserat pangruav att den hjalp som jEdit gav for

programmering av tillaggsprogram inte var tillrdgkiBeslutet att avbryta arbetet med jEdit
fattades och sokandet efter en annan editor meendkgllkod paborjades. Tyvarr hade redan

flera veckors arbete lagts ner pa att satta sigAdit.

En avgransning maste nu goras for att det skulla vadjligt att slutféra projektet i tid.
Sokandet efter en editor som erbjod annu mer fonktitet som skulle vara till nytta for

projektet paborjades.

En sokning pd Internet gav resultat. NetBeans ID8 far en utvecklingsmiljo som hade
oppen kallkod. Denna IDE erbjod redan fran borjaaftkulla funktioner som var tatt
sammankopplade med uppgiften. Detta omfattade diimgtyntax highlightingbland annat
code completionvilken erbjuder en syntaktisk hjalp, odavadoc completiorilken erbjuder
en semantisk hjalp i form av visning av dokumentstkommentarerna. Dessutom var det en
stor fordel att Sun, skaparna av programmeringksprdava, var projektsponsorer till IDE
eftersom den da alltid skulle anpassas efter eelatforbattringar i spraket. Detta innebar att
NetBeans borde vara en av de basta Java IDE:rndssors att tillgd. En annan fordel var att
koden var under Sun Public License (se bilaga Ikpvinnebar att man kunde fa tillgang till
koden, modifiera den samt anvanda den i kommeassgften om man sa 6nskade. IDE:n var
aven kostnadsfri. Den nackdel som kunde ses meHddat var att denna IDE var valdigt
resurskravande, vilket hade att géra med att derhet skriven i Java. Detta medférde att
IDE:n inte var lika effektiv prestandamassigt, sden skulle kunna vara om dess kod vore
anpassad for en specifik plattform. Detta var dettkmindre problem som kunde lésas rent

hardvarumassigt genom snabbare datorer. FordeldnathéletBeans var skriven i Java, var
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att IDE:n blev plattformsoberoende och darmed kukitas pa ett flertal plattformar utan att

koden maste modifieras.

Eftersom mycket anvéndbara hjalpmedel som undarl@ttogramutvecklingen redan fanns

implementerade i NetBeans, sa foll valet pa debia |

En analys av NetBeans' kallkod genomférdes. DettsAgs vara ganska avancerat och tog
mycket tid i ansprak. Ett designarbete paborjadies analysen av NetBeans’ kallkod dar det
bestamdes i stort hur sjalva implementationen ekgh till vaga. Implementationsfasen

paborjades da den utokade funktionaliteten skéatigas in i NetBeans IDE.

Figur 6.1 visar arbetets gang mer kortfattat octrakt.

[Begransa uppgiften ytterligare pa grund av tidstbri
NetBeans> analys~> design—> implementation> fardig produkt

Figur 6.1: Arbetets gang - 6versikt.

7 Resultat

| detta kapitel demonstreras den implementeradaingen i NetBeans IDE:n. For att
demonstrera kontraktsvisningen anvands de tre ddagStackinterface.javaStackimpl.java
samt StackApplication.javavilka aterfinns i bilaga C. Demonstrationen inkduar bara
installningar och verktyg som har med sjalva logeimatt gora. Ovrigt anvandande av IDE:n

lamnas at lasaren att sjalv utforska.

Sist i kapitlet beskrivs aven hur IDE:n yiterligdan anpassas for att battre stddja anvéandaren

vid kontraktsprogrammering.

Se bilaga D for de systemkrav som stélls for atBeans IDE skall fungera.
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7.1 Demonstration

Den forsta instéllning som maste goras ar vad skail presenteras Javadoc completion
fonstret. Vill man att endast kontrakt skall visgker skall &ven resterande dokumentation
presenteras. Default-installningen ar att all doknotation skall visas (med undantag for vissa
taggar). Denna installining gors genom att ga irenym Tools->Options underEditing val]
Java EditorunderEditor Settingsga in pa flikerExpertoch andra till 6nskat varde for faltet
Show Only Contracts in Javadoc Windose Figur 7.1. Vardetrue innebar att endast

kontraktstaggarna visas, medan vafditeinnebar att all Javadoc presenteras.

; Options =[]
ST Dptens =l |x[@k [ ®
e & B Insertion Pairt Color Moo o
uilcing =]
& [ Code Documertation Haiic Insertion Poirt False
© O Debugging and Executing Halic Overvrite Caret Felse
? E DE”'“”Q Javadoe Preferred Size [500, 300]
XML
& Annotation Types Line Height Correction 1.0
Do Dresmwesver Template Line Mumber Margin 3,31
9 F ‘fldrtnr Settings Margin rull
€SS Editor
[&  HTML Editor Overwrite Caret SolidBlock [
[&  Piain Editor Owerverite Caret Color W 000
[ Java Ecitor Seroll Find Insets [0,0,10%0]
g :fﬂp;m; Edtor Serall Jurnp Insets [5%.10%,5%3]
BB xmL Editor Showe Deprecated Members in Code Co True |
B omedior Show Only Contracts in Javados Windd| True ~||Z
o [ |
% rdem::f" Z"ines Status Bar Caret Delay True
orm Editor Settings
@&  Beans Property Stetus Bar Visible Fees
r:%? Internationalization Text Limit Character Count &0
o [H 3
P E éa"f S°';:Des Text Limit Line Calor O (25523523 7
onfiguration 1
@ 3 Packaging and Deployment Uprdste Code Completion Database Afte Always =
@ [ Source Craation and Managemsrit Froperties | Expert
Close Help

Figur 7.1: Instéalining om endast kontrakt skallags

Sedan skall man stélla in vilken fordréjning mafl tia fér code completiofionstret och
Javadoc completiofdnstret innan dessa aktiveras. Dessa instéllniggss som tidigare
genom att ga in i menyfWools->Options véalj Java Editor under Editor Settingsi
huvudkatalogenEditing. Satt dnskat fordrojning fécode completiofiénstret genom att
klicka pa fliken Properties och andra vardet Biglay of Completion Window Auto Popup
Javadoc completiofdnstrets fordréjning satts unddexpertfliken vid vardet Delay of
Javadoc Window Auto Popupe Figur 7.2. Anledningen till dessa varden &man skall
kunna kontrollera om de olika fonstren skall komupp eller ej beroende pa hur snabbt man
skriver. Om man skriver snabbare &n fordrojningstid kommer fonstren ej att aktiveras och
om man skriver langsammare an dessa tiden sa edgifénstren. Detta ar anvandbart nar
man inte vill ha ndgon hjalp fran fonstren utanwad som galler. Da &r det bara att skriva pa

och man slipper darfor se fonstret. Om man dargmoisaker pa vad som galler sa kan man
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vanta tills fonstren aktiveras for att fa den nduhiga hjalp man behéver. En fordrojning satt

till 0 kommer alltsd att innebara att fonstret eltas omedelbart.

BF Options =] 3]
cidles =¥ Bk | @
E.'/ Options —
& [ Buidng Aut Popup Javadas Window True =
@ [ code Documentation Background Colar of Javados Popup | [ (247,247 25
o 2
3 Debugging and Execiing Case Sensitive Code Completion True
@ A Ediing
@ 01 L Code Completion Instant Substitution | True
@ Annotation Types Code Cormpletion Matural Sort Falze
Lo cresmweaver Tempiate Delay of Jawadac Windaw Auto Popup |[200]
@ [F Ecitor Seftings
" CSS Editor Display Text Limit Ling True
[&  HTWL Editor Highlight Caret Rowe False
[£ Piain Editor Highlight Matching Bracket True
[ Java Editor —— —
@ JSP Editar mzertion Pol ‘ertical Bar
[Z  Properties Editor Insertion Pairt Blirk Rate 300 =
% XML Ecitar Insertion Point Color M 000
DD Editor "
& E Indentation Engines ttalic Insertion Paint False
T Form Edior Seflings ttalic Overwrite Caret False
Beans Praperty Javacoe Preferred Size [500, 300]
d wternstionsization Line Height Correction 10
@ [ JavaSources
@ O IoE Canfigurstion Line Mumber Margin 12,31 o
@ [0 Packaging and Deployment Marcin null =
@ [0 Source Crestion and Managemert l Properties L Expert
Close Help

Figur 7.2: Javadoc popup-fonstrets fordrojning.

_ 1 Kommentar [TB16]: Anvands
monterad, monteras osv. pa
svenska?

man maste inkludera filsystemet innan den kanns aelDE:n. Detta gérs genom att vélja
File->Mount Filesystenroch mappen som skathountas observera att man véaljer mappen i

vilken paketstrukturen ligger, se Figur 7.3.

[% Mew Wizard - Local Directory x|

Steps

Select Directory

1. Select Filesystem type

2. Select Hems to Mount seki |9 pavooa - | @ @ @ @E
] code
Filnamn: |- \DAYD0G'code |
Filtortriat: |Ana filer - ‘

I Finish || Cancel || Help:

Figur 7.3: Mountning av filsystem.

Man kan f& upglavadoc completiofnstret pa flera olika satt:
» Genom att skriva nyckelordeew och vanta ut fordréjningen. Detta alternativ leder

till att code completiofidonstret aktiveras (forutsatt att det inte ar di@kat) och
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efter stund aktiveras avelavadoc completicfnstret.Javadoc completiofinstret
uppvisar dokumentationen fér den markerade datatypede completiofibnstret.

e Genom att skriva en punkfter objektsreferensen och véanta ut foérdrojnindgeetta
kommer att leda till samma resultat som i den otZergle punkten.

« Markera eller placera markéren éver den datatyp wilhse Javadoc:en for och sedan
trycka ctrl+space Detta leder till atcode completiofibnstret omedelbart aktiveras
varav sedan avelavadoc completiofonstret aktiveras.

« Markera eller placera markdren éver den datatyp wilase Javadoc:en for och sedan
trycka ctrl+shift+space Detta leder till attlavadoc completiofonstret omedelbart
aktiveras utan attode completiorionstret forst aktiveras.

| Figur 7.4 visas ett aktiveralavadoc completiofdnster vilket har aktiverats genom
snabbkommandattri+shift+space Fonstret uppvisar kontraktet for metodwp() i klassen

Stackimpl

& NetBeans IDE 3.5 - Source Editor [StackAppiication =] _18]x|
Tools Window Help o E

Fle Edt View Project Buid Debug Versioning

5 g Ie o
lpem@e veeuse|as e rom.

Ediing[\GUIEating | |Debugging | Save A1 fiishedt

Explorer [Filesysters] | ‘ & mein vl QT Pap v EE @ fe =
O Fiesystems 1 package kaw. cse.vtd3. davdDS. contractexamples;
§ 3@ DDAvVDISCode B
@ kau .
o i/* Steckdpplication. java
¢ s ‘M e -7
@S :
o 6 * Created om dem 12 maj 2003, 16:46
o 7 s
o 8
3 9 /= Applikatio -
10« mzemt 222 |4 B B BBy
m o+ kau.cse.vt03. davd09. les.StackImpl
12 ¢ Gauthor BNy coid pop()
13
lapublic class 3t Precondition:
15 |
isEmpt
16 /¢ Main-ne N .p 50
17 = gre 1 PoStcondition:
18 * gpost tx) 2etSizel) — getSizeH@pre - 1
19 * Gparan 4 fisFull)
20 =
21 punlic stat
22 StackTnl
(3 Filesystems =[if 2 s
2a if(lsty
< project Defaut = | 52 Runtime %
e ]z stal
xEw £ @ 2 !
= a1 stack.phwil;
Exceptions ® )
Javadac Comment | Main-metoden fér sppliationen Stack [ | 25 ¥
Moifiers public static e
a
Name mein
Parameters Stringl] args
Return Type il it [
Properties

Figur 7.4: Javadoc completion-fonster.

Nar ettJavadoc completiofonster har aktiverats, sa kan forvillkorstesous, forutsatt att
sadana existerar. Detta kan goras antingen gentokfickia p& knappen langst ut till hoger i
Javadoc completicfnstrets knappmeny (se Figur 7.5) eller genonblskammandoalt+p.

Bada resulterar i att éfisats,innehallande forvillkoret, infogas i koden.
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El5.

]
Figur 7.5: Knapp for infogande av forvillkorstest.

| Figur 7.6 ses att i kontraktet fgrop() anges det exekverbara uttryckisEmpty() som
forvillkor till metoden. | Figur visas att detta ridllkor placerats i enif-sats genom att
snabbkommandotlt+p har anvants. Den aktuella objektreferenssiack har infogats

automatiskt framfér metodanropet.

% NetBeans IDE 3.5 - Source Editor [StackApplication %] -18]x|
Fle Edt View Project Buld Debug Versioring Tools Window Help FOE

[pomss|zesase|anfancr|vouuw

Ectting [[GUIEdiing | Debugaing |

Exlorer [Filesysteris] =]l & man v t@ 2 b wnk EE e £ =
D Fiesystems I package Kau. coe.vEDs. davd0s. contrastexamples;
9 2@ D'DAYDISvode 2
La= 3 -
4 ¢ SteckApplication.fava
5«
6 * Created on den 12 ma] 2003, 16:45
7 %
8
9 /## Applikationen anvider sig av metodernms i StackImpl ock kan dérfir ses som en
10 # klient 111 StackImpl.
11
12 ¢ gauthor Hikan Bergmark
13 +/
14 public class Stackdpplication {
s
16 e for appliks Stackipplication.
17 * @pre true
18 * @post true
19 * @param args arquenten frin kommandoraden
20 "/
21 public static void main(String[] args) {
2z Gtacklupl stack = new StackImpl();
23
= 24 if(!stack.isFull()) {
— |25 stack.push (new Integeri0));
x BEr [z @ 2 )
= 27 if(istack.isEmpty(]) I
Exceptions 28 stack.pop ] ;
Javado Comnert | Main-metoden 18r applikationen Stack) 29 1
Mocifiers publc stafic ECI
Hame: main N’
32
Parameters String|] args 3
Feturn Type. woid 2910 |ms]
Properties # Stackapplioation * *

Figur 7.6: Forvillkorstest.

7.2 Utvardering

Resultatet &r en utvecklingsmiljo som erbjuder wigrav kontrakt vid programmering. Den
erbjuder aven mojligheten fér en programmerargetiom en knapptryckning eller ett snabb-
kommando infoga test pa forvillkoret till en anrdpmetod. Om man jamfor resultatet med
det uppsatta idealsystemet (se kapitel 4) sa stamesaltatet 6verens med idealsystemet pa
ett flertal punkter. Idealsystemet skulle ha stddsfyntax highlightingcode completioroch
kompileringsmojlighet. Detta hade den utvecklinggimiesultatet bygger pa stod for redan
fran borjan. Idealsystemet skulle ha stod for vignav kontrakt vid programmering. Detta
stdd har inforts i utvecklingsmiljon. Tillsammansedhdetta sa har aven mdgjligheten till
infogande av forvillkorstest inforts. Detta var sékspecificerat att inga i ett idealsystem. Ett

idealsystem skall ha mdjlighet till att verifierét appsatta kontrakt stammer 6verens med
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implementationen. Detta stdd finns inte i utveadimiljon. Det finns inte heller stod for att
kunna kontrollera att programmen foljer uppsattantkakt under exekvering, vilket ett
idealsystem skulle ha. Dock finns mojligheten aftbuma kontrakten pa ett sddant satt att de
foljer den syntax som nagot av de testade verktyigkapitel 3 anvander. Da kan man

anvanda sig av ett sadant verktyg i samarbete tvedklingsmiljon.

Enligt de mal som var uppsatta skulle ett tillagggpam till en utvecklingsmiljo goras. Detta
tillaggsprogram skulle vara sa oberoende av utuegdiiljon som mojligt. For att 6ppna
mojligheten till att anvanda tillaggsprogrammelt gihdra utvecklingsmiljéer utan att behdva
andra allt for mycket i koden (se kapitel 2.2). @dillaggsprogram skulle ha stéd for visning
av kontrakt vid programmering. Resultatet blev iatetillaggsprogram till en utvecklings-
miljo &ven om detta var det som férfattarna strévant, se kapitel 6. Resultatet blev dock en
fungerande utvecklingsmiljo som erbjuder visning #&entrakt vid programmering.
Utvecklingsmiljon ar plattformsoberoende, dettandijligtvis en liten kompensation for att

det inte blev ett tillaggsprogram med sé svaga lifindvecklingsmiljon som majligt.

7.3 Framtida arbete

Visningen av kontrakt anses fungera val och detsfidarfor ingen anledning till att férandra
denna nagot ytterligare. Daremot sé finns vissstdarnar det galler infogandet av forvillkors-
test. Ingen skillnad gors har pa exekverbara okb @xekverbara uttryck, vilket innebar att
allt som star angivet som forvillkor kommer attdgéis i testet. Detta betyder att anvandaren
sjalv maste ta bort de icke exekverbara uttrycketestet, for att testet skall vara giltigt. En
annan begransning ar att markéren maste befinndllsiginster om OGppningsparantesen i
metodanropet nafavadoc completiofinstret aktiveras. Om markéren befinner sighiiger
om denna parantes sa kommer inte den korrekta tobfeiensen att kunna urskiljas och
infogas i testet. Ytterligare en begransning arobjekireferensen for konstruktor-anrop inte
urskiljs och darmed maste anvandaren sjalv angeadéerestet.. Ett forslag till hur detta
automatiska infogande av forvillkorstest, skulleka forbattras ar att maéjliggéra automatisk
identifiering av exekverbara uttryck. Om en sadamkfionalitet finns tillganglig innebar det
att man kan forbattra det automatiska infogandd6awillkorstestet, till att endast vara mojlig
for exekverbara uttryck. Aven tillhandahallandet aw funktionalitet som verifierar
kontraktsbeskrivningarna mot implementationen kas som ett framtida arbete liksom

mojligheten att kontrollera om program bryter monhtakt under exekvering.
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8 Sammanfattning

| detta arbete har en l6sning géllande visning @viakt vid programmering tagits fram och
presenterats till IDE:n NetBeans. Aven andra verldgm forenklar kontraktsprogrammering
har presenterats och en beskrivhing av kontrakt detas betydelse for programvaru-
utvecklingen har lagts fram. Ett idealsystem haspnterats, detta skulle fungera som nagot
att strava mot och jamféra med i slutet. Aven ngbiiten till test av forvillkor har
implementerats. En programmerare har méjligheinftta test av forvillkoret for den metod
han/hon anropar. Denna funktionalitet med infogaand&rvillkorstest &r inte fullt utvecklad.
Den skall darfor ses mer som en hjalp an som etipkett stod vid programmeringen. Det ar
tankt att anvandaren skall kunna infoga testett{pénelt satt och endast behéva gora mindre
modifieringar av testet. Visningen av kontrakt faray tillfredstallande. Hela nyttan med
visning av kontrakt bygger pa att kontrakten arékia. Detta arbete tar ingen hansyn till om
kontrakten ar korrekta eller ej, utan det ar upgkdintraktsskrivaren att tillhandahalla bra och

korrekta kontrakt.
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A Klasser vid provkdrning av verktyg

A.1 MyStack — iContract

e
* @invariant getSize() >= 0 && getSize() <= MAX
*/
public class MyStack {

private java.util.Vector myStack;

private final int MAX = 10;

private int size;

/**

* @pre true

* @post isEmpty()

*/

public MyStack() {
this.myStack = new java.util.Vector();
this.size = 0;

I

* @pre lisEmpty()

* @post getSize() == getSize()@pre - 1

* @post lisFull()

*/

public void pop() {
this.myStack.remove(this.getSize() - 1);
this.size--;

/**

* @pre lisFull()

* @pre e !=null

* @post getSize () == getSize()@pre + 1

* @post top() == e

* @post lisEmpty()

*/

public void push(Object e) {
this.myStack.add(e);
this.size++;

Vi

* @pre lisEmpty()

* @post return != null
*/

public Object top() {
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return this.myStack.get(this.getSize() - 1)

Jrx

* @pre true

* @post return == size

*/

public int getSize() {
return this.size;

/**
* @pre true
* @post return == (getSize() == 0)
*
public boolean isEmpty() {
return this.getSize() == 0;

/**
* @pre true
* @post return == (getSize() == MAX)
*/
public boolean isFull() {
return this.getSize() == this.MAX;

I

* @pre true

* @post isEmpty()

*/

public void makeEmpty() {
this.myStack.clear();
this.size = 0;

I

* @pre true

* @post true

*/

public static void main(String[] args) {
MyStack stack = new MyStack();

if(Istack.isFull()) {
stack.push(new Integer(0));

}

if('stack.isEmpty()) {
Obiject o = stack.top();
stack.pop();

}
for(inti=0;i<11;i++){
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stack.push(new Integer(i));

}
stack.makeEmpty();

A.2 MyStack — Automatgenererad av iContract

/*f

* @invariant getSize() >= 0 && getSize() <= MAX
*/

public class MyStack {

1] 11+ #:
I*|*I Il Keeps track of calling chain to avoid recu

[*|*/ Il Avoids inv checks in public methods that a
[*|*/ 1] Stores bookkeeping information -- key: thr
[*|*/ protected transient java.util. Hashtable __icl
[*|* Il Update bookkeeping of method nesting and ¢
[*|*/ private synchronized void __inv_check_at_entr
throws RuntimeException {

[*|*I Il perform lazy initialization after de-ser

[*|*1if (__icl_==null) __icl_ = new java.util.
[**if (!__icl_.containsKey(thread) ) {

[*|*/ __icl_.put(thread, new Integer(1));

I*|*  __check_invariant____MyStack(loc);
¥}

I*|*I else

** __icl_.put(thread, new Integer(((Integer)
I**1'}

[*|* Il Update bookkeeping of method nesting and ¢
[*|*/ private synchronized void __inv_check_at_exit
RuntimeException {

I*|*1 /I perform lazy initialization after de-ser

¥ if (__icl_ == null) __icl_ = new java.util.
[*|*1if (((Integer)__icl_.get(thread)).intValue(
¥ try {

P*|*1 __check_invariant____MyStack(loc);
¥ Yfinally {

1% __icl_.remove(thread); // remove from b
exceptions)

P

I*|*I else

[*|* __icl_.put(thread, new Integer(((Integer)
¥}

[*|* Il Update bookkeeping of method nesting DO NO
constr.)

[*|*/ private synchronized void __inc_icl_at_entry
[*|*I Il perform lazy initialization after de-ser

[ if (__icl_ == null) __icl_ = new java.util.

[**if (!__icl_.containsKey(thread) ) {

[**/ __icl_.put(thread, new Integer(1));

rsive invariant checks.

re called from private ones.

ead, value: call level

_ = new java.util. Hashtable(1);

heck the invariant if appropriate
y__MyStack(Thread thread, String loc)

ialization (transient __icl_)
Hashtable(1);

__icl_.get(thread)).intValue()+1));

heck the invariant if appropriate
MyStack(Thread thread, String loc) throws

ialization (transient __icl_)
Hashtable(1);
)==1){

ookkeeping, before checking (resoliant wrt

__icl_.get(thread)).intValue()-1));
T check the invariant (i.e. for non-default
_MyStack(Thread thread) {

ialization (transient __icl_)
Hashtable(1);



¥}

I*|*I else

[*|* __icl_.put(thread, new Integer(((Integer)

I**1'}

[*|*/ Il Tests the invariants of the class and its

[*|*/ Il This method is public (see note below) to

packages),

[*|*/ Il acccess to the inv of superclasses (and to

*|* Il method)

¥ 11

[*|* public synchronized void __check_invariant____

RuntimeException {

11 try {

[*|*1 if (!(getSize() >= 0 && getSize() <= MAX))

[*|*/ throw new RuntimeException ( location + “er

I*|*I “"getSize() >= 0 && getSize() <= MAX");}

[*|*/ catch ( RuntimeException ex ) {

[*|*/  String msg ="";

[*|*I if (ex.getClass()==RuntimeException.class)

I*|*/ else msg = location + " exception <<"+ex+">

INVARIANT.";

[**/ throw new RuntimeException(msg);}

1

I**1'}

11 11

1
private java.util.Vector myStack;
private final int MAX = 10;
private int size;

/**
* @pre true
* @post isEmpty()
*/
public MyStack() {
this.myStack = new java.util.Vector();

P¥I*1 Il
[**/ __inc_icl_at_entry__MyStack(Thread.currentT
¥ try {

P*I* 11
1
P¥I*1 Il
¥ try {

[*|*/  boolean __pre_passed = false; // true if at
I**/ Il checking MyStack::MyStack()

[*|*1if (! __pre_passed ) {

[*|*Iif ( (true /* do not check prepassed */))
MyStack::MyStack()
*|*1 else

I*|*I  __pre_passed = false; // failed in: MySta

__icl_.get(thread)).intValue()+1));

superclasses.
give subclasses (potentially in different

let the reflection API find the.

_MyStack( String location ) throws

ror: invariant violated (MyStack): "+

{ msg = ex.toString(); }
> occured while evaluating the class

hread());

H#H#

least one pre-cond conj. passed.

__pre_passed = true; // succeeded in:

ck::MyStack()
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¥}
[¥|*if (I__pre_passed) {

/¥|*/  throw new RuntimeException ("src/MyStack.
(MyStack::MyStack()): (/*declared in MyStack::MySta
MECO B

/*|*/ catch ( RuntimeException ex ) {

[¥|*/  String txt =""; if (ex.getClass()==Runt

}

I**/ else txt = "src/MyStack.java:13: excepti
condition in src/MyStack.java:13: MyStack::MyStack
(true)) "

¥

[**/ throw new RuntimeException(txt);}

1
P51 11

[*|*/ this.size = 0;

T¥I* T
P try {

¥ if ({(isEmpty()))

[*|*/ throw new RuntimeException ("src/MyStack.
(MyStack::MyStack()): "+

¥ “isEmpty()");}

[*|*/ catch ( RuntimeException ex ) {

[¥|*/  String txt ="; if (ex.getClass()==Runt

}

I**/ else txt = "src/MyStack.java:13: excepti
POST-condition in src/MyStack.java:13: MyStack::My
[*|*/ throw new RuntimeException(txt);}

11
I/,
T WA WA

/¥ } finally {

[*|*/ __inv_check_at_exit__MyStack(Thread.current
exit MyStack::MyStack() ");}

P*I*1 11
11

}

e
* @pre lisEmpty()
* @post getSize() == getSize()@pre - 1
* @post lisFull()
*/
public void pop() {
I¥I*1 Il
[*|*/ this.__inv_check_at_entry__MyStack(Thread.c

after entry MyStack::pop() ");
P*I*1 11

java:13: error: precondition violated

ck()*/ (true)) "

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-
()): (/*declared in MyStack::MyStack()*/

java:13: error: postcondition violated

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating
Stack()";

Thread(),"src/MyStack.java:13: just before

H#H#

urrentThread(),"src/MyStack.java:23: just

H#H#
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I WA WA
[*|*/ int getSize___pre = getSize(); // save getS
I*I*1 11
WA Ao

¥ try {

[*|*/  boolean __pre_passed = false; // true if at
[**/ /I checking MyStack::pop()

[*|*1if (! __pre_passed ) {

[*|*1if ( (tisEmpty() /* do not check prepassed
in: MyStack::pop()

I**1 else

[*|* __pre_passed = false; // failed in: MySta
¥}

[*|*/if (I__pre_passed) {

[*|*/ throw new RuntimeException ("src/MyStack.

(MyStack::pop()): (*declared in MyStack::pop()*/ (

PO T

[*|*/ catch ( RuntimeException ex ) {

[*|*/  String txt =""; if (ex.getClass()==Runt
}

I**/ else txt = "src/MyStack.java:23: excepti
condition in src/MyStack.java:23: MyStack::pop()):
(tlisEmpty())) *

T4l A

[**/ throw new RuntimeException(txt);}

¥
li A,
e A A2

P try {
1% I

this.myStack.remove(this.getSize() - 1);
this.size--;

P¥I*1 Il
¥ try {
I**1if (I(getSize() == getSize___pre - 1))

[**/ throw new RuntimeException ("src/MyStack.

(MyStack::pop()): "+
I*|*I  “getSize() == getSize()@pre - 1");
¥ if (1(tisFull())

[**/ throw new RuntimeException ("src/MyStack.

(MyStack::pop()): "+

¥ MisFull()");}

[*|*/ catch ( RuntimeException ex ) {

[*|*/  String txt =""; if (ex.getClass()==Runt
}

ize()@pre (in MyStack::pop())

H##

least one pre-cond conj. passed.

*/)) __pre_passed = true; // succeeded

ck::pop()

java:23: error: precondition violated

lisEmpty())) "

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-
(/*declared in MyStack::pop()*/

java:23: error: postcondition violated

java:23: error: postcondition violated

imeException.class) { txt = ex.toString();;
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I*|*I else txt = "src/MyStack.java:23: excepti
POST-condition in src/MyStack.java:23: MyStack::po
[*|*/ throw new RuntimeException(txt);}

1
P*I* 11
WA Ao

¥} finally {

[**/  this.__inv_check_at_exit__MyStack(Thread.
before exit MyStack::pop() ");

/A
li A,
¥

}

/**

* @pre lisFull()

* @pre e = null

* @post getSize () == getSize()@pre + 1

* @post top() == e

* @post lisEmpty()

*/

public void push(Object e) {
T¥I* T
[*|*/ this.__inv_check_at_entry__MyStack(Thread.c

after entry MyStack::push(java.lang.Object) *);
P*I*1 11
P T

[*|*/ int getSize___pre = getSize(); // save getS
MyStack::push(java.lang.Object))

WA/,
T WA WA

P try {

[*|*/  boolean __pre_passed = false; // true if at
I**/ Il checking MyStack::push(java.lang.Object)
[*|*1 if (! __pre_passed ) {

[¥*1if ( (fisFull() /* do not check prepassed *

in: MyStack::push(java.lang.Object)

I*|*1 else

[*[* __pre_passed = false; // failed in: MySta
1

[**1if ((__pre_passed && (e != null /*...*/)))
conditionally succeeded in: MyStack::push(java.lang
I**1 else

I*|*I  __pre_passed = false; // failed in: MySta
¥}

[*|*Iif (I__pre_passed) {

60

on <<"+ex+">> occured while evaluating

pQO"

currentThread(),"src/MyStack.java:23: just

urrentThread(),"src/MyStack.java:35: just

H#H

ize()@pre (in

least one pre-cond conj. passed.

1)) __pre_passed = true; // succeeded

ck::push(java.lang.Object)

__pre_passed = __pre_passed && true; //
.Object)

ck::push(java.lang.Object)



[*|*/ throw new RuntimeException ("src/MyStack.
(MyStack::push(java.lang.Object)): (/*declared in M
(tisFull())) && ((e !=null)) "

PIE) 1

[*|*/ catch ( RuntimeException ex ) {

[¥*/ String txt =""; if (ex.getClass()==Runt
}

I**/ else txt = "src/MyStack.java:35: excepti
condition in src/MyStack.java:35: MyStack::push(ja
MyStack::push(java.lang.Object)*/ (lisFull())) && (
¥

[*|*/  throw new RuntimeException(txt);}

1
P*I*1 11
I WAL WA

P11 try {
P*I*1 11

this.myStack.add(e);

this.size++;

T¥I* T
¥ try {

I*|*1if (!(getSize () == getSize___pre + 1))

[**/ throw new RuntimeException ("src/MyStack.
(MyStack::push(java.lang.Object)): "+

[**/  "getSize () == getSize()@pre + 1");

P if ((top() == €))

[*|*/ throw new RuntimeException ("src/MyStack.
(MyStack::push(java.lang.Object)): "+

PP "top() == e");

¥ if (1(isEmpty()))

[*|*/ throw new RuntimeException ("src/MyStack.
(MyStack::push(java.lang.Object)): "+

¥ "lisEmpty()");}

[*|*/ catch ( RuntimeException ex ) {

[*|*I  String txt =""; if (ex.getClass()==Runt

}

[**/ else txt = "src/MyStack.java:35: excepti
POST-condition in src/MyStack.java:35: MyStack::pu
[**/ throw new RuntimeException(txt);}

1
P*I* 11
WA a2

/¥ } finally {

[*|*/  this.__inv_check_at_exit__MyStack(Thread.
before exit MyStack::push(java.lang.Object) ");
¥}
WA/,

61

java:35: error: precondition violated
yStack::push(java.lang.Object)*/

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-
va.lang.Object)): (/*declared in
(e!=null)) "

java:35: error: postcondition violated

java:35: error: postcondition violated

java:35: error: postcondition violated

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating
sh(java.lang.Object)";

currentThread(),"src/MyStack.java:35: just




* @pre lisEmpty()

* @post return != null

*/

public Object top() {
e WA s

[**/ this.__inv_check_at_entry__MyStack(Thread.c

after entry MyStack::top() );
P51 11
P T

[*|*/ java.lang.Object __ return_value_holder_;
P51 11
I WA WA

P try {

/*|*/  boolean __pre_passed = false; // true if at
I*|*I Il checking MyStack::top()

[*|*1if (! __pre_passed ) {

I**1if ( (lisEmpty() /* do not check prepassed
in: MyStack::top()

I*|*I else

[*[* __pre_passed = false; // failed in: MySta
¥}

[*|*/if (I__pre_passed) {

[*|*/ throw new RuntimeException ("src/MyStack.

(MyStack::top()): (/*declared in MyStack::top()*/ (
PIEO) 1

/*|*/ catch ( RuntimeException ex ) {

[¥|*/  String txt ="; if (ex.getClass()==Runt

}

I*|*I  else txt = "src/MyStack.java:44: excepti
condition in src/MyStack.java:44: MyStack::top()):
(tlisEmpty())) "

¥

[**/ throw new RuntimeException(txt);}

1
P*I* 11
WA WA a2

P try |
P

I¥I*1 Il
/*l*/ I*
return this.myStack.get(this.getSize() - 1);

urrentThread(),"src/MyStack.java:44: just

HH

least one pre-cond conj. passed.

*/)) __pre_passed = true; // succeeded

ck::top()

java:44: error: precondition violated
lisEmpty())) "

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-
(/*declared in MyStack::top()*/

H#H#
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11

[*|*/ __return_value_holder_ = this.myStack.get(
P51 11
1
T¥I* Tl
¥ try {

[**if (1(__return_value_holder_ != null))

[**/ throw new RuntimeException ("src/MyStack.

(MyStack::top()): "+

¥ "(*return*/ this.myStack.get(this.getSi
[*|*/ catch ( RuntimeException ex ) {

[*|*/  String txt =""; if (ex.getClass()==Runt
}

I**I else txt = "src/MyStack.java:44: excepti

POST-condition in src/MyStack.java:44: MyStack::to

[*|*/  throw new RuntimeException(txt);}
11

P*I*1 11
I WAL WA

M} finally {

[**/ this.__inv_check_at_exit__MyStack(Thread.

before exit MyStack::top() ");
I WA
I,
¥

P e
[**/ return __return_value_holder_;
li A,

/**

* @pre true

* @post return == size

*/

public int getSize() {
P¥I*1 Il

[*|*/ this.__inv_check_at_entry__MyStack(Thread.c

after entry MyStack::getSize() ");
P*I* 11
WA WA a2

[¥*/ int __return_value_holder_;
1% 1
A WA a2

P11 try {

/*|*/  boolean __pre_passed = false; // true if at
I*[*/ Il checking MyStack::getSize()

[*|*1 if (! __pre_passed ) {

63

this.getSize() - 1);

java:44: error: postcondition violated

ze() - 1)) 1= null");}

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating

pO"

currentThread(),"src/MyStack.java:44: just

urrentThread(),"src/MyStack.java:52: just

H#H#

least one pre-cond conj. passed.



P

if ( (true /* do not check prepassed */ ))

MyStack::getSize()

P
P
P
P
P

else
__pre_passed = false; // failed in: MySta
}
if (I__pre_passed) {
throw new RuntimeException ("src/MyStack.

(MyStack::getSize()): (/*declared in MyStack::getSi

P
P
P
}

¥

condition in src/MyStack.java:52: MyStack::getSize

)
catch ( RuntimeException ex ) {
String txt = "; if (ex.getClass()==Runt

else txt = "src/MyStack.java:52: excepti

(true)) "
¥

P
¥
P
P

I
I

throw new RuntimeException(txt);}

I
P I

try {
I

1444
/*

return this.size;

P
P
P
P
P
P
¥
¥

__return_value_holder_ = this.size;
I

144
try {
if (!(__return_value_holder_ == size))

throw new RuntimeException ("src/MyStack.

(MyStack::getSize()): "+

¥
¥
¥
}

P

POST-condition in src/MyStack.java:52: MyStack::ge

¥
P
P
P

P

"(/*return*/ this.size) == size");}

catch ( RuntimeException ex ) {
String txt =""; if (ex.getClass()==Runt
else txt = "src/MyStack.java:52: excepti

throw new RuntimeException(txt);}

I
P s

}finally {

__pre_passed = true; // succeeded in:

ck::getSize()

java:52: error: precondition violated

ze()*/ (true)) "

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-
()): (/*declared in MyStack::getSize()*/

java:52: error: postcondition violated

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating
tSize()";
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[*|*/  this.__inv_check_at_exit__MyStack(Thread.
before exit MyStack::getSize() *);

¥}
I*I*1 11
1
T¥I* Tl
[**/ return __return_value_holder_;
P*I* 11

/**
* @pre true
* @post return == (getSize() == 0)
*/
public boolean isEmpty() {
P¥I*1 Il
[**/ this.__inv_check_at_entry__MyStack(Thread.c
after entry MyStack::isEmpty() *);
WA/,
I WA s

[*|*/  boolean __return_value_holder_;
%11
VWA WA 2

¥ try {

[*|*/  boolean __pre_passed = false; // true if at
I*|*I Il checking MyStack::isEmpty()

[*|*1if (! __pre_passed ) {

[*|*Iif ( (true /* do not check prepassed */))
MyStack::isEmpty()

I*|*I else

I*|*I  __pre_passed = false; // failed in: MySta
¥}

[*|*/if (I__pre_passed) {

[**/ throw new RuntimeException ("src/MyStack.
(MyStack::isEmpty()): (/*declared in MyStack::iSEmp

PIE) 1

[*|*/ catch ( RuntimeException ex ) {

[¥*/ String txt =""; if (ex.getClass()==Runt
}

I*|*I  else txt = "src/MyStack.java:60: excepti
condition in src/MyStack.java:60: MyStack::isEmpty
(true)) "

-

[*|*/  throw new RuntimeException(txt);}

1
WA/,
WA Ao

65

currentThread(),"src/MyStack.java:52: just

urrentThread(),"src/MyStack.java:60: just

H#HH

least one pre-cond conj. passed.

__pre_passed = true; // succeeded in:

ck:isEmpty()

java:60: error: precondition violated
ty()*/ (true)) "

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-

()): (/*declared in MyStack::isEmpty()*/




P try {
1% 11
Il

PPL 14
/*l*/ 1%
return this.getSize() == 0;

1

[**/ __return_value_holder_ = this.getSize() ==
P51 11
11
T¥I* T
¥ try {

[*|*1if ({(__return_value_holder_ == (getSize()
[*|*/ throw new RuntimeException ("src/MyStack.
(MyStack::isEmpty()): "+

[¥[* - "(*return*/ this.getSize() == 0) == (ge

[*|*/ catch ( RuntimeException ex ) {

[¥|*/  String txt ="; if (ex.getClass()==Runt

}

I**/ else txt = "src/MyStack.java:60: excepti
POST-condition in src/MyStack.java:60: MyStack::is
[**/ throw new RuntimeException(txt);}

11
P*I*1 11
P T

/¥ } finally {

[*|*/  this.__inv_check_at_exit__MyStack(Thread.
before exit MyStack::isEmpty() “);

¥}
WA/,
11
P¥I*1 Il
[*|*/ return __return_value_holder_;
P*I*1 11

e
* @pre true
* @post return == (getSize() == MAX)
*/
public boolean isFull() {
T¥I* T
[*|*/ this.__inv_check_at_entry__MyStack(Thread.c

after entry MyStack::isFull() *);
WA/,
WA Ao

66

==0))

java:60: error: postcondition violated

tSize() == 0)");}

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating
Empty()";

currentThread(),"src/MyStack.java:60: just

urrentThread(),"src/MyStack.java:68: just

H#H




/*|*/  boolean __return_value_holder_;
P51 11
I WA WA

¥ try {

/*|*/  boolean __pre_passed = false; // true if at
I**/ Il checking MyStack::isFull()

¥ if (! __pre_passed ) {

[*|*/if ( (true /* do not check prepassed */))
MyStack::isFull()

I*|*I else

I*|*I  __pre_passed = false; // failed in: MySta
¥}

[*|*/if (I__pre_passed) {

[*|*/ throw new RuntimeException ("src/MyStack.

(MyStack::isFull()): (/*declared in MyStack::isFull
PIEO) 1

[*|*/ catch ( RuntimeException ex ) {

[¥|*/ String txt ="; if (ex.getClass()==Runt

}

I*|*I  else txt = "src/MyStack.java:68: excepti
condition in src/MyStack.java:68: MyStack::isFull(
(true)) "

-

[*|*/  throw new RuntimeException(txt);}

1
P*I*1 11
P T

P try {
1% I

P¥I*1 Il
/*l*/ I*
return this.getSize() == this.MAX;

1

[*[*/ __return_value_holder_ = this.getSize() ==
P*I* 11
1
T¥I* T
P11 try {

[**1if ((__return_value_holder_ == (getSize()

[**/ throw new RuntimeException ("src/MyStack.

(MyStack::isFull()): "+

*|*1 - “(*return*/ this.getSize() == this.MAX)
[*|*/ catch ( RuntimeException ex ) {

[*|*/  String txt =""; if (ex.getClass()==Runt

}

least one pre-cond conj. passed.

__pre_passed = true; // succeeded in:

ck::isFull()

java:68: error: precondition violated

0%/ (true)) "

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-
)): (/*declared in MyStack::isFull()*/

H#H#

H##
this.MAX;

H#H#
== MAX)))

java:68: error: postcondition violated

== (getSize() == MAX)");}

imeException.class) { txt = ex.toString();;
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I*|*I  else txt = "src/MyStack.java:68: excepti
POST-condition in src/MyStack.java:68: MyStack::is
[*|*/ throw new RuntimeException(txt);}

1
P*I* 11
WA Ao

¥} finally {

[**/  this.__inv_check_at_exit__MyStack(Thread.
before exit MyStack::isFull() ");

¥}
P51 11
1
T¥I* T
[*|*/ return __return_value_holder_;
P51 11

/**

* @pre true

* @post isEmpty()

*/

public void makeEmpty() {
P¥I*1 Il
[*|*/ this.__inv_check_at_entry__MyStack(Thread.c

after entry MyStack::makeEmpty() ");
P*I*1 11
I WAL WA

¥ try {

/*|*/ boolean __pre_passed = false; // true if at

[*|*/ Il checking MyStack::makeEmpty()

[*|*if (! __pre_passed ) {

[*|*/if ((true /* do not check prepassed */))
MyStack::makeEmpty()

I*|* else

[*I*/  __pre_passed = false; // failed in: MySta
¥}

[¥|*if (I__pre_passed) {

/**/ throw new RuntimeException ("src/MyStack.
(MyStack::makeEmpty()): (/*declared in MyStack::mak
PREO) 1

/*|*/  catch ( RuntimeException ex ) {

[¥|*/  String txt =""; if (ex.getClass()==Runt

}

I*|*I  else txt = "src/MyStack.java:76: excepti
condition in src/MyStack.java:76: MyStack::makeEmp
MyStack::makeEmpty()*/ (true)) "

-

[*|*/ throw new RuntimeException(txt);}

on <<"+ex+">> occured while evaluating
Full()";

currentThread(),"src/MyStack.java:68: just

urrentThread(),"src/MyStack.java:76: just

H#H#

least one pre-cond conj. passed.

__pre_passed = true; // succeeded in:

ck::makeEmpty()

java:76: error: precondition violated

eEmpty()*/ (true)) "

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-
ty()): (*declared in



I
P I

Pty {
P

this.myStack.clear();
this.size = 0;

P¥I*1 Il
P11 try {

¥ if ((isEmpty()))

[**/ throw new RuntimeException ("src/MyStack.
(MyStack::makeEmpty()): "+

PP tisEmpty()");}

[*|*/ catch ( RuntimeException ex ) {

[¥*/ String txt =""; if (ex.getClass()==Runt

}

[*|*I else txt = "src/MyStack.java:76: excepti
POST-condition in src/MyStack.java:76: MyStack::ma
[**/ throw new RuntimeException(txt);}

1
P*I* 11
I WAL WA

¥} finally {

[**/ this.__inv_check_at_exit__MyStack(Thread.
before exit MyStack::makeEmpty() “);

¥}
I/,
11

}

/**

* @pre true

* @post true

*/

public static void main(String[] args) {
P e
P try {
[*|*/  boolean __pre_passed = false; // true if at

I*|*I Il checking MyStack::main(java.lang.String[
[**if (! __pre_passed ) {

[*|*/if ( (true /* do not check prepassed */))
MyStack::main(java.lang.String[])

I*|*I else

I*|*I  __pre_passed = false; // failed in: MySta
¥}

[*|*/if (I__pre_passed) {
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java:76: error: postcondition violated

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating

keEmpty()";

currentThread(),"src/MyStack.java: 76: just

least one pre-cond conj. passed.

)]

__pre_passed = true; // succeeded in:

ck::main(java.lang.String[])



[*|*/ throw new RuntimeException ("src/MyStack.
(MyStack::main(java.lang.String[])): (/*declared in
(true)) "

PIE) 1

[*|*/ catch ( RuntimeException ex ) {

[¥*/ String txt =""; if (ex.getClass()==Runt
}

I**/ else txt = "src/MyStack.java:85: excepti
condition in src/MyStack.java:85: MyStack::main(ja
MyStack::main(java.lang.String[])*/ (true)) "

¥

[*|*/  throw new RuntimeException(txt);}

1
P*I*1 11
11

MyStack stack = new MyStack();

if(Istack.isFull()) {
stack.push(new Integer(0));

}

if(!stack.isEmpty()) {
Object o = stack.top();
stack.pop();

}

for(inti=0;i<11;i++){
stack.push(new Integer(i));

}
stack.makeEmpty();

P¥I*1 Il
P try {

¥ if (I(true))

[*|*/ throw new RuntimeException ("src/MyStack.
(MyStack::main(java.lang.String[])): "+

¥ “true");}

[*|*/ catch ( RuntimeException ex ) {

[¥*/ String txt =""; if (ex.getClass()==Runt

}

I**/ else txt = "src/MyStack.java:85: excepti

POST-condition in src/MyStack.java:85: MyStack::ma

[**/ throw new RuntimeException(txt);}
¥

li A,
¥

}

}

A.3 MyStack — Jass

public class MyStack implements Cloneable {
private java.util.Vector myStack;

java:85: error: precondition violated
MyStack::main(java.lang.String[])*/

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating PRE-
va.lang.String[])): (/*declared in

java:85: error: postcondition violated

imeException.class) { txt = ex.toString();;

on <<"+ex+">> occured while evaluating
in(java.lang.String[])";
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private final int MAX = 10;
private int size;

public MyStack() {
[** require true; **/
this.myStack = new java.util.Vector();
this.size = 0;
/** ensure isEmpty(); **/

}

public void pop() {
/** require lisSEmpty(); **/
this.myStack.remove(this.getSize() - 1);
this.size--;
/** ensure getSize() == Old.getSize() - 1;

public void push(Obiject e) {
/** require lisFull(); e != null; **/
this.myStack.add(e);
this.size++;
/** ensure getSize() == Old.getSize() + 1;

public Object top() {
/** require lisSEmpty(); **/
return this.myStack.get(this.getSize() - 1)
/** ensure Result == Old.top(); Result '=n

public int getSize() {
[** require true; **/
return this.size;
/** ensure Result == size; changeonly{}; **

}

public boolean isEmpty() {
[** require true; **/
return this.getSize() == 0;
/** ensure Result == (getSize() == 0); chan

public boolean isFull() {
[** require true; **/
return this.getSize() == this.MAX;
/** ensure Result == (getSize() == MAX); ch

}

public void makeEmpty() {
[** require true; **/
this.myStack.clear();
this.size = 0;
/** ensure isEmpty(); changeonly{myStack, s

protected Object clone() {
Object b = null;
try {
b = super.clone();

}
catch (CloneNotSupportedException e){;}
return b;

}

public static void main(String[] args) {
[** require true; **/
MyStack stack = new MyStack();

if(Istack.isFull()) {
stack.push(new Integer(0));

}

if('stack.isEmpty()) {
Obiject o = stack.top();
stack.pop();

for(inti=0;i<11;i++){
stack.push(new Integer(i));

lisFull(); **/

top() == e; lisEmpty(); **/

Ll||; changeonly{}; **/

geonly{}; **/

angeonly{}; **/

ize}; **/
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stack.makeEmpty();
[** ensure true; **/

}
/** invariant getSize() >= 0; getSize() <= MAX;
}

*x[

A.4 MyStack — Automatgenererad av Jass

public class MyStack implements Cloneable {
private java.util.Vector myStack;
private final int MAX = 10;
private int size;

public MyStack() {

jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",
jassParameters);

/* precondition */
if (!(true)) throw new
jass.runtime.PreconditionException("MyStack","MySta
this.myStack = new java.util.Vector();
this.size = 0;
/* postcondition */
if (!(jassInternal_isEmpty())) throw new
jass.runtime.PostconditionException("MyStack","MySt
[* invariant */
jassCheckinvariant("at end of method MyStack()
jass.runtime.traceAssertion.CommunicationMana
new jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",
jassParameters);

public void pop() {
jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,

jassParameters);
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ger.internalAction = true;
ers; jassParameters = new

ternalAction = false;
mmunicate(this, new
"MyStack", "MyStack()", true),

ck()",7,null);

ack()",10,null);

)

ger.internalAction = true; jassParameters =

ternalAction = false;
mmunicate(this, new
"MyStack", "MyStack()", false),

ger.internalAction = true;
ers; jassParameters = new

ternalAction = false;
mmunicate(this, new
"MyStack", "pop()", true),



[* invariant */

jassChecklInvariant(“at begin of method pop()."

MyStack jassOld = (MyStack)this.clone();

/* precondition */

if (("jassInternal_isEmpty())) throw new
jass.runtime.PreconditionException("MyStack","pop()

this.myStack.remove(this.getSize() - 1);
this.size--;

/* postcondition */

if (!(jassInternal_getSize()==jassOld.jassInte
jass.runtime.PostconditionException("MyStack","pop(

if (("jassInternal_isFull())) throw new
jass.runtime.PostconditionException("MyStack","pop(

[* invariant */

jassChecklInvariant("at end of method pop().");

jass.runtime.traceAssertion.CommunicationMana

new jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,
jassParameters);

public void push(Object e) {
jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {new jass.r
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,

true), jassParameters);

[* invariant */
jassCheckInvariant("at begin of method push(ja
MyStack jassOld = (MyStack)this.clone();
/* precondition */
if (("jassInternal_isFull())) throw new
jass.runtime.PreconditionException("MyStack","push(
if (!(e!=null)) throw new
jass.runtime.PreconditionException("MyStack","push(
this.myStack.add(e);
this.size++;
/* postcondition */
if (!(jassInternal_getSize()==jassOld.jassInte
jass.runtime.PostconditionException("MyStack","push
if (!(jassInternal_top()==e)) throw new
jass.runtime.PostconditionException("MyStack","push
if (("jassInternal_isEmpty())) throw new
jass.runtime.PostconditionException("MyStack","push
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",14,null);

rnal_getSize()-1)) throw new
)*,17,null);

)",17,null);

ger.internalAction = true; jassParameters =
ternalAction = false;

mmunicate(this, new
"MyStack", "pop()", false),

ger.internalAction = true;

ers; jassParameters = new
untime.traceAssertion.Parameter(e)};
ternalAction = false;

mmunicate(this, new

"MyStack", "push(java.lang.Object)",

va.lang.Object).");

java.lang.Object)",21,null);

java.lang.Object)",21,null);

rnal_getSize()+1)) throw new
(java.lang.Object)",24,null);

(java.lang.Object)",24,null);

(java.lang.Object)",24,null);



[* invariant */
jassChecklInvariant("at end of method push(java
jass.runtime.traceAssertion.CommunicationMana

new jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",
false), jassParameters);

public Object top() {

jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",
jassParameters);

java.lang.Object jassResult;

[* invariant */

jassCheckInvariant("at begin of method top()."

MyStack jassOld = (MyStack)this.clone();

/* precondition */

if (("jassInternal_isEmpty())) throw new
jass.runtime.PreconditionException("MyStack","top()

jassResult = ( this.myStack.get(this.getSize()

/* postcondition */

if (!(jassResult==jassOld.jassInternal_top()))
jass.runtime.PostconditionException("MyStack","top(

if (!(jassResult!=null)) throw new
jass.runtime.PostconditionException("MyStack","top(

if (!(jass.runtime.Tool.referenceEquals(myStac
jassOld.MAX && size == jassOld.size)) throw new
jass.runtime.PostconditionException("MyStack","top(

[* invariant */

jassChecklInvariant("before return in method to

jass.runtime.traceAssertion.CommunicationMana

new jass.runtime.traceAssertion.Parameter[] {new
jass.runtime.traceAssertion.Parameter(jassResult)};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",
jassParameters);

return jassResult;

public int getSize() {
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lang.Object).");
ger.internalAction = true; jassParameters =

ternalAction = false;
mmunicate(this, new
"MyStack", "push(java.lang.Object)",

ger.internalAction = true;
ers; jassParameters = new

ternalAction = false;
mmunicate(this, new
"MyStack", "top()", true),

)
",28,null);

- 1)

throw new
)*,30,null);
)*,30,null);

k,jassOld.myStack) && MAX ==

)",-1,"Method has changed old value.");

p(-");

ger.internalAction = true; jassParameters =

ternalAction = false;
mmunicate(this, new
"MyStack", "top()", false),



jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",
jassParameters);

int jassResult;

[* invariant */

jassCheckInvariant(“at begin of method getSize

MyStack jassOld = (MyStack)this.clone();

[* precondition */

if (!(true)) throw new
jass.runtime.PreconditionException("MyStack","getSi

jassResult = ( this.size);

/* postcondition */

if (!(jassResult==size)) throw new
jass.runtime.PostconditionException("MyStack","getS

if (!(jass.runtime.Tool.referenceEquals(myStac
jassOld.MAX && size == jassOld.size)) throw new
jass.runtime.PostconditionException("MyStack","getS

[* invariant */

jassCheckInvariant("before return in method ge

jass.runtime.traceAssertion.CommunicationMana

new jass.runtime.traceAssertion.Parameter[] {new
jass.runtime.traceAssertion.Parameter(jassResult)};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,

jassParameters);

return jassResult;

public boolean isEmpty() {

jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,
jassParameters);

boolean jassResult;

[* invariant */

jassChecklInvariant(“at begin of method isEmpty
MyStack jassOld = (MyStack)this.clone();

[* precondition */
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ers; jassParameters = new

ternalAction = false;

mmunicate(this, new
"MyStack", "getSize()", true),

0"

ze()",34,null);

ize()",36,null);
k,jassOld.myStack) && MAX ==

ize()",-1,"Method has changed old value.");
tSize().");

ger.internalAction = true; jassParameters =

ternalAction = false;
mmunicate(this, new
"MyStack", "getSize()", false),

ger.internalAction = true;

ers; jassParameters = new
ternalAction = false;

mmunicate(this, new
"MyStack", "isEmpty()", true),
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if (!(true)) throw new
jass.runtime.PreconditionException("MyStack","isEmp

jassResult = ( this.getSize() == 0);

/* postcondition */

if (!(jassResult==(jassInternal_getSize()==0))
jass.runtime.PostconditionException("MyStack","isEm

if (!(jass.runtime.Tool.referenceEquals(myStac
jassOld.MAX && size == jassOld.size)) throw new
jass.runtime.PostconditionException("MyStack","isEm

[* invariant */

jassCheckInvariant("before return in method is

jass.runtime.traceAssertion.CommunicationMana

new jass.runtime.traceAssertion.Parameter[] {new
jass.runtime.traceAssertion.Parameter(jassResult)};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,

jassParameters);

return jassResult;

public boolean isFull() {

jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,
jassParameters);

boolean jassResult;

[* invariant */

jassCheckInvariant(“at begin of method isFull(

MyStack jassOld = (MyStack)this.clone();

[* precondition */

if (!(true)) throw new
jass.runtime.PreconditionException("MyStack","isFul

jassResult = ( this.getSize() == this.MAX);

/* postcondition */

if (!(jassResult==(jassInternal_getSize()==MAX

jass.runtime.PostconditionException("MyStack
if (!(jass.runtime.Tool.referenceEquals(myStac
jassOld.MAX && size == jassOld.size)) throw new
jass.runtime.PostconditionException("MyStack","isFu
[* invariant */
jassCheckInvariant("before return in method is
jass.runtime.traceAssertion.CommunicationMana
new jass.runtime.traceAssertion.Parameter[] {new
jass.runtime.traceAssertion.Parameter(jassResult)};
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ty()",40,null);

) throw new
pty()",42,null);

k,jassOld.myStack) && MAX ==

pty()",-1,"Method has changed old value.");

Empty().");
ger.internalAction = true; jassParameters =

ternalAction = false;
mmunicate(this, new
"MyStack", "isEmpty()", false),

ger.internalAction = true;

ers; jassParameters = new
ternalAction = false;

mmunicate(this, new
"MyStack", "isFull()", true),

)"

10)",46,null);

))) throw new
11()",48,null);
k,jassOld.myStack) && MAX ==

1()",-1,"Method has changed old value.");

Full().");
ger.internalAction = true; jassParameters =



jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,

jassParameters);

return jassResult;

public void makeEmpty() {

jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,
jassParameters);

[* invariant */

jassCheckInvariant(“at begin of method makeEmp

MyStack jassOld = (MyStack)this.clone();

/* precondition */

if (!(true)) throw new
jass.runtime.PreconditionException("MyStack","makeE

this.myStack.clear();
this.size = 0;

/* postcondition */

if (!(jassInternal_isEmpty())) throw new
jass.runtime.PostconditionException("MyStack","make

if ({(MAX == jassOld.MAX)) throw new
jass.runtime.PostconditionException("MyStack","make
value.");

[* invariant */

jassChecklInvariant("at end of method makeEmpty

jass.runtime.traceAssertion.CommunicationMana

new jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",

jassParameters);

protected Object clone() {
jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in

jass.runtime.traceAssertion.CommunicationManager.co
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ternalAction = false;
mmunicate(this, new
"MyStack", "isFull()", false),

ger.internalAction = true;
ers; jassParameters = new

ternalAction = false;

mmunicate(this, new
"MyStack", "makeEmpty()", true),

ty().");

mpty()",52,null);

Empty()",55,null);

Empty()",-1,"Method has changed old

0"

ger.internalAction = true; jassParameters =

ternalAction = false;

mmunicate(this, new
"MyStack", "makeEmpty()", false),

ger.internalAction = true;
ers; jassParameters = new

ternalAction = false;

mmunicate(this, new



jass.runtime.traceAssertion.MethodReference("null”,
jassParameters);
java.lang.Object jassResult;

[* invariant */
jassCheckInvariant("at begin of method clone()

Object b = null;
try {

b = super.clone();
}

catch (CloneNotSupportedException e){;}

jassResult = ( b);

[* invariant */

jassCheckInvariant("before return in method cl

jass.runtime.traceAssertion.CommunicationMana

new jass.runtime.traceAssertion.Parameter[] {new
jass.runtime.traceAssertion.Parameter(jassResult)};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,

jassParameters);

return jassResult;

public static void main(String[] args) {
jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {new jass.r
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,

true), jassParameters);

/* precondition */
if (!(true)) throw new
jass.runtime.PreconditionException("MyStack","main(
MyStack stack = new MyStack();

if(Istack.isFull()) {
stack.push(new Integer(0));

}

if(stack.isEmpty()) {
Object o = stack.top();
stack.pop();

}

for(inti=0;i<11; i++){
stack.push(new Integer(i));
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"MyStack", "clone()", true),

one().");
ger.internalAction = true; jassParameters =

ternalAction = false;
mmunicate(this, new
"MyStack", "clone()", false),

ger.internalAction = true;

ers; jassParameters = new
untime.traceAssertion.Parameter(args)};
ternalAction = false;

mmunicate(null, new

"MyStack”, "main(java.lang.String[])",

java.lang.String[])",68,null);



stack.makeEmpty();
/* postcondition */
if (!(true)) throw new

jass.runtime.PostconditionException("MyStack","main (java.lang.String[])",82,null);
jass.runtime.traceAssertion.CommunicationMana ger.internalAction = true; jassParameters =

new jass.runtime.traceAssertion.Parameter[] {};

jass.runtime.traceAssertion.CommunicationManager.in ternalAction = false;

jass.runtime.traceAssertion.CommunicationManager.co mmunicate(null, new

jass.runtime.traceAssertion.MethodReference("null", "MyStack", "main(java.lang.String[])",

false), jassParameters);

[* --- The following methods of class MyStack are generated by JASS --- */

public int jassInternal_getSize() {

return this.size;

public boolean jassInternal_isEmpty() {
return this.getSize() == 0;

public boolean jassInternal_isFull() {
return this.getSize() == this.MAX;

public Object jassInternal_top() {
return this.myStack.get(this.getSize() - 1) ;

}
private void jassChecklInvariant(String msg) {
if ((jassInternal_getSize()>=0)) throw new
jass.runtime.InvariantException("MyStack",null,84," Exception occured "+msg+" (null)");
if ((jassInternal_getSize()<=MAX)) throw new
jass.runtime.InvariantException("MyStack",null,84," Exception occured "+msg+" (null)");
}
protected void finalize () throws java.lang.Throwa ble {
jass.runtime.traceAssertion.CommunicationMana ger.internalAction = true;
jass.runtime.traceAssertion.Parameter[] jassParamet ers; jassParameters = new
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in ternalAction = false;
jass.runtime.traceAssertion.CommunicationManager.co mmunicate(this, new
jass.runtime.traceAssertion.MethodReference("null", "MyStack", "finalize()", true),
jassParameters);
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super finalize();
jass.runtime.traceAssertion.CommunicationMana
new jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",
jassParameters);

}

public boolean equals (java.lang.Object par0) {

jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {new jass.r
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,
true), jassParameters);

ger.internalAction = true; jassParameters =

ternalAction = false;
mmunicate(this, new
"MyStack", "finalize()", false),

ger.internalAction = true;

ers; jassParameters = new
untime.traceAssertion.Parameter(par0)};
ternalAction = false;

mmunicate(this, new

"MyStack", "equals(java.lang.Object)",

boolean returnValue = super.equals(par0);

jass.runtime.traceAssertion.CommunicationMana
new jass.runtime.traceAssertion.Parameter[] {new
jass.runtime.traceAssertion.Parameter(returnValue)}
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null",
false), jassParameters);

return returnValue;

public java.lang.String toString () {
jass.runtime.traceAssertion.CommunicationMana
jass.runtime.traceAssertion.Parameter[] jassParamet
jass.runtime.traceAssertion.Parameter[] {};
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,

jassParameters);

ger.internalAction = true; jassParameters =

ternalAction = false;
mmunicate(this, new
"MyStack", "equals(java.lang.Object)",

ger.internalAction = true;
ers; jassParameters = new

ternalAction = false;
mmunicate(this, new
"MyStack", "toString()", true),

java.lang.String returnValue = super.toString();

jass.runtime.traceAssertion.CommunicationMana
new jass.runtime.traceAssertion.Parameter[] {new
jass.runtime.traceAssertion.Parameter(returnValue)}
jass.runtime.traceAssertion.CommunicationManager.in
jass.runtime.traceAssertion.CommunicationManager.co
jass.runtime.traceAssertion.MethodReference("null”,
jassParameters);

return returnValue;

A.5 MyStack — jContractor

public class MyStack implements Cloneable {
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private java.util.Vector myStack;
private final int MAX = 10;
private int size;

private MyStack OLD;

public MyStack() {
this.myStack = new java.util.Vector();
this.size = 0;

public void pop() {
this.myStack.remove(this.getSize() - 1);

this.size--;

public void push(Object e) {
this.myStack.add(e);
this.size++;

public Object top() {
return this.myStack.get(this.getSize() - 1)

public int getSize() {
return this.size;

public boolean isEmpty() {
return this.getSize() == 0;

public boolean isFull() {
return this.getSize() == this.MAX;

public void makeEmpty() {
this.myStack.clear();
this.size = 0;

protected boolean MyStack_Precondition() {

return true;

protected boolean MyStack_Postcondition(Void RE
return isEmpty();

/I contract-methods
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protected boolean pop_Precondition() {
return lisEmpty();

protected boolean pop_Postcondition(Void RESULT
return getSize() == OLD.getSize() - 1 && i

protected boolean push_Precondition(Object e) {
return lisFull() && e != null;

protected boolean push_Postcondition(Object e,
return getSize() == OLD.getSize() + 1 && to

protected boolean top_Precondition() {
return lisEmpty();

protected boolean top_Postcondition(Object RESU
return RESULT == OLD.top() && RESULT != nul

protected boolean getSize_Precondition() {

return true;

protected boolean getSize_Postcondition(int RES
return RESULT == size;

protected boolean isEmpty_Precondition() {

return true;

protected boolean isEmpty_Postcondition(boolean
return RESULT == (getSize() == 0);

protected boolean isFull_Precondition() {

return true;

protected boolean isFull_Postcondition(boolean
return RESULT == (getSize() == MAX);

protected boolean makeEmpty_Precondition() {

return true;
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Void RESULT) {

p() == e && lisEmpty();

LT) {

ULT) {

RESULT) {

RESULT) {



protected boolean makeEmpty_Postcondition(Void
return isEmpty();

protected boolean _Invariant() {
return getSize() >= 0 && getSize() <= MAX;

/lend contract-methods

protected Object clone() {
Object b = null;
try {
b = super.clone();
}
catch (CloneNotSupportedException e){;}
return b;

public static void main(String[] args) {
MyStack stack = new MyStack();

if(Istack.isFull()) {
stack.push(new Integer(0));

}

if(stack.isEmpty()) {
Object o = stack.top();
stack.pop();

}

for(inti=0;i<11; i++){
stack.push(new Integer(i));

}
stack.makeEmpty();

A.6 MyStack — Jcontract
/**
* @invariant getSize() >= 0 && getSize() <= MAX
*/
public class MyStack {
private java.util.Vector myStack;
private final int MAX = 10;
private int size;

/**
* @pre true

* @post isEmpty()
*/
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public MyStack() {
this.myStack = new java.util.Vector();
this.size = 0;

Vi

* @pre lisEmpty()

* @post getSize() == $pre(int, getSize()) - 1

* @post lisFull()

*/

public void pop() {
this.myStack.remove(this.getSize() - 1);
this.size--;

/**

* @pre lisFull()

* @pre e = null

* @post getSize () == $pre(int, getSize()) + 1

* @post top() == e

* @post lisEmpty()

*/

public void push(Object e) {
this.myStack.add(e);

this.size++;

I
* @pre lisEmpty()
* @post $result == $pre(Object, top())
* @post $result = null
*/
public Object top() {
return this.myStack.get(this.getSize() - 1)

I

* @pre true

* @post $result == size

*/

public int getSize() {
return this.size;

I
* @pre true
* @post $result == (getSize() == 0)
*
public boolean isEmpty() {

return this.getSize() == 0;
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/**
* @pre true
* @post $result == (getSize() == MAX)
*/
public boolean isFull() {
return this.getSize() == this.MAX;

I

* @pre true

* @post isEmpty()

*/

public void makeEmpty() {
this.myStack.clear();
this.size = 0;

/**

* @pre true

* @post true

*/

public static void main(String[] args) {
MyStack stack = new MyStack();

if(Istack.isFull()) {
stack.push(new Integer(0));

}

if(!stack.isEmpty()) {
Object o = stack.top();
stack.pop();

}

for(inti=0;i<11;i++){
stack.push(new Integer(i));

}
stack.makeEmpty();

B Taglet-filer

B.1 PreTaglet.java

package com.sun.tools.doclets.standard.tags;
/*
* Copyright 2002 Sun Microsystems, Inc. All Right s Reserved.

*
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* Redistribution and use in source and binary form s, with or
* without modification, are permitted provided tha t the following
* conditions are met:

*

* -Redistributions of source code must retain the above copyright

* notice, this list of conditions and the followi ng disclaimer.

*

* -Redistribution in binary form must reproduce th e above copyright
* notice, this list of conditions and the followi ng disclaimer in

* the documentation and/or other materials provid ed with the

* distribution.

*

* Neither the name of Sun Microsystems, Inc. or th e names of

* contributors may be used to endorse or promote p roducts derived
* from this software without specific prior writte n permission.

*

* This software is provided "AS IS," without a war ranty of any

* kind. ALL EXPRESS OR IMPLIED CONDITIONS, REPRESE NTATIONS AND

* WARRANTIES, INCLUDING ANY IMPLIED WARRANTY OF ME RCHANTABILITY,

* FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGE MENT, ARE HEREBY
* EXCLUDED. SUN AND ITS LICENSORS SHALL NOT BE LIA BLE FOR ANY

* DAMAGES OR LIABILITIES SUFFERED BY LICENSEE AS A RESULT OF OR

* RELATING TO USE, MODIFICATION OR DISTRIBUTION OF THE SOFTWARE OR
* TS DERIVATIVES. IN NO EVENT WILL SUN OR ITS LIC ENSORS BE LIABLE
* FOR ANY LOST REVENUE, PROFIT OR DATA, OR FOR DIR ECT, INDIRECT,

* SPECIAL, CONSEQUENTIAL, INCIDENTAL OR PUNITIVE D AMAGES, HOWEVER
* CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY , ARISING OUT OF

* THE USE OF OR INABILITY TO USE SOFTWARE, EVEN IF SUN HAS BEEN

* ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

*

* You acknowledge that Software is not designed, | icensed or

* intended for use in the design, construction, op eration or

* maintenance of any nuclear facility.

*/

import com.sun.tools.doclets.Taglet;
import com.sun.javadoc.*;
import java.util.Map;

/**
* A Taglet representing @pre. It is not an inline tag. The purpose
* of the @pre tag is to specify preconditions for a data type in a clear

* and structural manner.

* @author Hakan Bergmark
* @author Tony Bergh
*/

public class PreTaglet implements Taglet {

private static final String NAME = "pre";
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private static final String HEADER = "Precondit

/**
* Return the name of this custom tag.
*/
public String getName() {
return NAME;

I
* Will return false since <code>@pre</code>
* cannot be used in field documentation.

* @return false since <code>@pre</code>

* cannot be used in field documentation and tr
* otherwise.

*/

public boolean inField() {

return false;

/**
* Will return true since <code>@pre</code>
* can be used in constructor documentation.
* @return true since <code>@pre</code>
* can be used in constructor documentation and
* otherwise.
*/
public boolean inConstructor() {
return true;

/**
* Will return true since <code>@pre</code>
* can be used in method documentation.
* @return true since <code>@pre</code>
* can be used in method documentation and fals
* otherwise.
*/
public boolean inMethod() {
return true;

/**
* Will return false since <code>@pre</code>
* cannot be used in method documentation.
* @return false since <code>@pre</code>
* cannot be used in overview documentation and
* otherwise.
*/
public boolean inOverview() {
return false;
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[**

* Will return false since <code>@pre</code>
* cannot be used in package documentation.
* @return false since <code>@pre</code>
* cannot be used in package documentation and
* otherwise.
*/
public boolean inPackage() {
return false;

I
* Will return false since <code>@pre</code>
* cannot be used in type documentation (classe
* @return false since <code>@pre</code>
* cannot be used in type documentation and tru
* otherwise.
*/
public boolean inType() {

return false;

/**

* Will return false since <code>@post</code>
*is not an inline tag.

* @return false since <code>@post</code>
*is not an inline tag.

*/

public boolean isInlineTag() {
return false;

I
* Register this Taglet.
* @param tagletMap the map to register this t
*/
public static void register(Map tagletMap) {
PreTaglet tag = new PreTaglet();
Taglet t = (Taglet) tagletMap.get(tag.getNam
if (t !=null) {
tagletMap.remove(tag.getName());

}
tagletMap.put(tag.getName(), tag);

[**

* Given the <code>Tag</code> representation of
* tag, return its string representation.
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* @param tag the <code>Tag</code> representa
*/
public String toString(Tag tag) {
return "<DT><B>" + HEADER + "</B><DD>"
+ "<table cellpadding=2 cellspacing=
+ tag.text()
+ "</table></DD>\n";

I
* Given an array of <code>Tag</code>s represen
* tag, return its string representation.
* @param tags the array of <code>Tag</code>s
*/
public String toString(Tag[] tags) {

if (tags.length == 0) {

return null;

}

String result = "\n<DT><B>" + HEADER + "</B

result += "<table cellpadding=2 cellspacing

for (inti=0; i <tags.length; i++) {

if 1 >0){
result += "<BR>";
}
result += tagsi].text();

}

return result + "</table></DD>\n";

B.2 PostTaglet.java

package com.sun.tools.doclets.standard.tags;

/*

* Copyright 2002 Sun Microsystems, Inc. All Right
*

* Redistribution and use in source and binary form
* without modification, are permitted provided tha
* conditions are met:

*

* -Redistributions of source code must retain the

* notice, this list of conditions and the followi

*

* -Redistribution in binary form must reproduce th
* notice, this list of conditions and the followi

* the documentation and/or other materials provid
* distribution.

*

* Neither the name of Sun Microsystems, Inc. or th
* contributors may be used to endorse or promote p
* from this software without specific prior writte
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*

* This software is provided "AS IS," without a war ranty of any

*kind. ALL EXPRESS OR IMPLIED CONDITIONS, REPRESE NTATIONS AND

* WARRANTIES, INCLUDING ANY IMPLIED WARRANTY OF ME RCHANTABILITY,

* FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGE MENT, ARE HEREBY
* EXCLUDED. SUN AND ITS LICENSORS SHALL NOT BE LIA BLE FOR ANY

* DAMAGES OR LIABILITIES SUFFERED BY LICENSEE AS A RESULT OF OR

* RELATING TO USE, MODIFICATION OR DISTRIBUTION OF THE SOFTWARE OR
* TS DERIVATIVES. IN NO EVENT WILL SUN OR ITS LIC ENSORS BE LIABLE
* FOR ANY LOST REVENUE, PROFIT OR DATA, OR FORDIR  ECT, INDIRECT,

* SPECIAL, CONSEQUENTIAL, INCIDENTAL OR PUNITIVE D AMAGES, HOWEVER
* CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY , ARISING OUT OF

* THE USE OF OR INABILITY TO USE SOFTWARE, EVEN IF SUN HAS BEEN

* ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

*

* You acknowledge that Software is not designed, | icensed or

* intended for use in the design, construction, op eration or

* maintenance of any nuclear facility.

*/

import com.sun.tools.doclets.Taglet;
import com.sun.javadoc.*;
import java.util.Map;

/**
* A Taglet representing @post. It is not an inline tag. The purpose
* of the @post tag is to specify postconditions fo r a data type in a clear

* and structural manner.

*

* @author Hakan Bergmark
* @author Tony Bergh

*

public class PostTaglet implements Taglet {

private static final String NAME = "post";
private static final String HEADER = "Postcondi tion:";

/**
* Return the name of this custom tag.
*/
public String getName() {
return NAME;

I
* Will return false since <code>@post</code>

* cannot be used in field documentation.

* @return false since <code>@post</code>

* cannot be used in field documentation and tr ue
* otherwise.
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*/
public boolean inField() {
return false;

/**
* Will return true since <code>@post</code>
* can be used in constructor documentation.
* @return true since <code>@post</code>
* can be used in constructor documentation and
* otherwise.
*/
public boolean inConstructor() {
return true;

/**
* Will return true since <code>@post</code>
* can be used in method documentation.
* @return true since <code>@post</code>
* can be used in method documentation and fals
* otherwise.
*/
public boolean inMethod() {
return true;

/**

* Will return false since <code>@post</code>

* cannot be used in method documentation.

* @return false since <code>@post</code>

* cannot be used in overview documentation and
* otherwise.

*/

public boolean inOverview() {

return false;

e
* Will return false since <code>@post</code>
* cannot be used in package documentation.
* @return false since <code>@post</code>
* cannot be used in package documentation and
* otherwise.
*/
public boolean inPackage() {
return false;

Vi

* Will return false since <code>@post</code>
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* cannot be used in type documentation (classe
* @return false since <code>@post</code>
* cannot be used in type documentation and tru
* otherwise.
*/
public boolean inType() {

return false;

I
* Will return false since <code>@post</code>
*is not an inline tag.

* @return false since <code>@post</code>
*is not an inline tag.

*/

public boolean isInlineTag() {
return false;

[**

* Register this Taglet.
* @param tagletMap the map to register this t
*/
public static void register(Map tagletMap) {
PostTaglet tag = new PostTaglet();
Taglet t = (Taglet) tagletMap.get(tag.getNam
if (t!= null) {
tagletMap.remove(tag.getName());
}
tagletMap.put(tag.getName(), tag);

[**

* Given the <code>Tag</code> representation of
* tag, return its string representation.
* @param tag the <code>Tag</code> representa
*/
public String toString(Tag tag) {
return "<DT><B>" + HEADER + "</B><DD>"
+ "<table cellpadding=2 cellspacing=
+ tag.text()
+ "</table></DD>\n";

I
* Given an array of <code>Tag</code>s represen
* tag, return its string representation.

* @param tags the array of <code>Tag</code>s
*/

public String toString(Tag[] tags) {
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if (tags.length == 0) {

return null;
}
String result = "\n<DT><B>" + HEADER + "</B
result += "<table cellpadding=2 cellspacing
for (inti=0;i<tags.length; i++) {

if 1>0){

result += "<BR>";
}
result += tagsli].text();

}

return result + "</table></DD>\n";

B.3 InvariantTaglet.java

package com.sun.tools.doclets.standard.tags;

/*

* Copyright 2002 Sun Microsystems, Inc. All Right
*

* Redistribution and use in source and binary form
* without modification, are permitted provided tha
* conditions are met:

*

* -Redistributions of source code must retain the

* notice, this list of conditions and the followi

*

* -Redistribution in binary form must reproduce th
* notice, this list of conditions and the followi

* the documentation and/or other materials provid
* distribution.

*

* Neither the name of Sun Microsystems, Inc. or th
* contributors may be used to endorse or promote p
* from this software without specific prior writte

*

* This software is provided "AS IS," without a war

* kind. ALL EXPRESS OR IMPLIED CONDITIONS, REPRESE

* WARRANTIES, INCLUDING ANY IMPLIED WARRANTY OF ME
* FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGE
* EXCLUDED. SUN AND ITS LICENSORS SHALL NOT BE LIA

* DAMAGES OR LIABILITIES SUFFERED BY LICENSEE AS

* RELATING TO USE, MODIFICATION OR DISTRIBUTION OF
*ITS DERIVATIVES. IN NO EVENT WILL SUN OR ITS LIC
*FOR ANY LOST REVENUE, PROFIT OR DATA, OR FOR DIR

* SPECIAL, CONSEQUENTIAL, INCIDENTAL OR PUNITIVE D

* CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY
* THE USE OF OR INABILITY TO USE SOFTWARE, EVEN IF

* ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

*

><DD>";

=0>";
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* You acknowledge that Software is not designed, |

* intended for use in the design, construction, op
* maintenance of any nuclear facility.
*/

import com.sun.tools.doclets.Taglet;
import com.sun.javadoc.*;
import java.util.Map;

/**

* A Taglet representing @invariant. It is not an i
* of the @invariant tag is to specify invariants f
* clear and structural manner.

*

* @author Hakan Bergmark

* @author Tony Bergh

*/

public class InvariantTaglet implements Taglet {

private static final String NAME = “invariant”;
private static final String HEADER = "Invariant

/**
* Return the name of this custom tag.
*/
public String getName() {
return NAME;

/**
* Will return false since <code>@invariant</co
* cannot be used in field documentation.
* @return false since <code>@invariant</code>
* cannot be used in field documentation and tr
* otherwise.
*/
public boolean inField() {
return false;

/**
* Will return false since <code>@invariant</co
* cannot be used in constructor documentation.
* @return false since <code>@invariant</code>
* cannot be used in constructor documentation
* otherwise.
*/
public boolean inConstructor() {

return false;
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/**
* Will return false since <code>@invariant</co
* cannot be used in method documentation.
* @return false since <code>@invariant</code>
* cannot be used in method documentation and t
* otherwise.
*/
public boolean inMethod() {
return false;

/**
* Will return false since <code>@invariant</co
* cannot be used in overview documentation.
* @return false since <code>@invariant</code>
* cannot be used in overview documentation and
* otherwise.
*/
public boolean inOverview() {
return false;

/**

* Will return false since <code>@invariant</co

* cannot be used in package documentation.

* @return false since <code>@invariant</code>
* cannot be used in package documentation and
* otherwise.

*/

public boolean inPackage() {

return false;

/**
* Will return true since <code>@invariant</cod
* can be used in type documentation (classes o
* @return true since <code>@invariant</code>
* can be used in type documentation and false
* otherwise.
*/
public boolean inType() {

return true;

I
* Will return false since <code>@post</code>
*is not an inline tag.

* @return false since <code>@post</code>
*is not an inline tag.

*/
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public boolean isInlineTag() {
return false;

Vi

* Register this Taglet.

* @param tagletMap the map to register this t

*/

public static void register(Map tagletMap) {
InvariantTaglet tag = new InvariantTaglet();
Taglet t = (Taglet) tagletMap.get(tag.getNam
if (t != null) {

tagletMap.remove(tag.getName());

}
tagletMap.put(tag.getName(), tag);

[**

* Given the <code>Tag</code> representation of
* tag, return its string representation.

* @param tag the <code>Tag</code> representa

*/
public String toString(Tag tag) {
return "<DT><B>" + HEADER + "</B><DD>"
+ "<table cellpadding=2 cellspacing=
+ tag.text()
+ "</table></DD>\n";

[**

* Given an array of <code>Tag</code>s represen
* tag, return its string representation.
* @param tags the array of <code>Tag</code>s
*/
public String toString(Tag[] tags) {
if (tags.length == 0) {
return null;
}
String result = "\n<DT><B>" + HEADER + "</B
result += "<table cellpadding=2 cellspacing
for (inti=0;i<tags.length; i++) {
if (i>0){
result += "<BR>";
}
result += tagsli].text();

}

return result + "</table></DD>\n";
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C Kilasser for provkorning av NetBeans IDE

Foljande klasser anvands for testning av den nedifie versionen av NetBeans IDE.

C.1 Stackinterface.java

package kau.cse.vt03.davd09.contractexamples;

/** Interfacet deklarerar alla nddvéandiga metoder f or en stack.
*

public interface Stackinterface {

/** Tar bort det dversta elementet pa stacken.
* @pre lisEmpty()

* @post getSize() == getSize()@pre - 1

* @post lisFull()

*/

public void pop();

I** Lagger till ett element pa stacken.

* @pre lisFull()

* @pre e = null

* @post top() == e

* @post getSize() == getSize()@pre + 1

* @post lisEmpty()

* @param e elementet som ska laggas 6verst pa stacken.
*/

public void push(Obiject e);

/** Returnerar det dversta elementet pa stacken
* @pre lisEmpty()

* @post result == top()@pre

* @return det dversta elementet pa stacken.

*/

public Object top();

/** Returnerar storleken pé stacken, det vill s 4ga antal element p& stacken.
* @pre true

* @post storleken pa stacken har returnerats

* @return storleken pa stacken.

*/

public int getSize();

/** Berattar om stacken &r tom eller ej.

* @pre true

* @post true har returnerats om stacken var to m, annars har false returnerats
* @return true returneras om stacken ar tom, a nnars returneras false.

*/

public boolean isEmpty();
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/** Berattar om stacken ar full eller ej.

* @pre true

* @post true har returnerats om stacken var fu
* @return true returneras om stacken ar full,
*/

public boolean isFull();

/** Tommer stacken pa alla element.
* @pre true

* @post isEmpty()

*/

public void makeEmpty();

C.2 Stacklmpl.java

package kau.cse.vt03.davd09.contractexamples;

/** Denna klass implementerar interfacet Stackinter
* @invariant getSize() >= 0 && getSize() <= MAX. S
* p& stacken kan endast anta ett varde mellan 0 oc
*

public class Stacklmpl implements Stackinterface {

private java.util.Vector stack;
private final int MAX = 10;

private int size;

/** Konstruktor fér Stackimpl-klassen.
* @pre true
* @post getSize() ==
*/
public Stackimpl() {
this.stack = new java.util.Vector();

this.size = 0;

/** Tar bort det dversta elementet pa stacken.

* @pre lisEmpty()

* @post getSize() == getSize()@pre - 1

* @post lisFull()

*/

public void pop() {
this.stack.remove(this.getSize() - 1);
this.size--;

/** Lagger till ett element pa stacken.
* @pre lisFull()
* @pre e = null
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* @post top() == e
* @post getSize() == getSize()@pre + 1
* @post lisEmpty()
* @param e elementet som ska laggas 6verst pa
*/
public void push(Object e) {
this.stack.add(e);
this.size++;

/** Returnerar det éversta elementet pa stacken
* @pre lisEmpty()
* @post result == top()@pre
* @post result != null
* @return returnerar det 6versta elementet pa
*/
public Object top() {
return this.stack.get(this.getSize() - 1);

/** Returnerar storleken pé stacken, det vill s
* @pre true
* @post result == size
* @return storleken pa stacken.
*/
public int getSize() {
return this.size;

[** Berattar om stacken &r tom eller ej.
* @pre true
* @post result == (getSize() == 0)
* @return true returneras om getSize() == 0, a
*
public boolean isEmpty() {
return this.getSize() == 0;

/** Berattar om stacken &r full eller ej.
* @pre true
* @post result == (getSize() == MAX)
* @return true returneras om getSize() == MAX,
*/
public boolean isFull() {
return this.getSize() == this.MAX;

/** Tommer stacken pa alla element.
* @pre true

* @post isEmpty()

*/

stacken.

stacken.

4ga antal element p& stacken.

nnars returneras false.

annars returneras false.

99



public void makeEmpty() {
this.stack.clear();
this.size = 0;

C.3 StackApplication.java

package kau.cse.vt03.davd09.contractexamples;

[** Applikationen anvander sig av metoderna i Stack Impl och kan darfér ses som en
* klient till Stackimpl.

*

public class StackApplication {

/** Main-metoden for applikationen StackApplica tion.
* @pre true
* @post true
* @param args argumenten frdn kommandoraden
*/
public static void main(String[] args) {
Stackimpl stack = new Stackimpl();

if(!stack.isFull()) {
stack.push(new Integer(0));

}

if('stack.isEmpty()) {
Object o = stack.top();
stack.pop();

}

for(inti=0;i<11; i++) {
stack.push(new Integer(i));

}
stack.makeEmpty();

D Systemkrav

NetBeans Version 3.5
Java Version 1.4
Hardvara Sekundarminng 125 Mb

Primarminne 256 Mb

Processor P11l 500 MHz (Windows och Linux)
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Ultra 10 (Solaris)
500 MHz Alpha (Open VMS)

Operativsystem Windows 95, 98, ME, NT 4.0, 2000 och XP

Solaris 8 och Solaris 9

Linux — alla distributioner
0S/2

Open VMS 7.2-1 eller nyare
Mac OS X 10.1.1 eller nyare
HP-UX

Tabell D.1: Systemkrav.

E Kallkod

Denna bilaga innehaller kallkoden till de filer etBeans IDE:n som har modifierats for att
realisera lésningen. Modifikationer och tillaggéllkoden ar markerade med fet text. Filerna

lyder under Sun Public License, se bilaga F.

E.1 org.netbeans.editor.Bundle.properies

# Sun Public License Notice

#

# The contents of this file are subject to the Sun Public License
# Version 1.0 (the "License”). You may not use this file except in

# compliance with the License. A copy of the Licens e is available at

# http://www.sun.com/

#
# The Original Code is NetBeans. The Initial Develo per of the Original
# Code is Sun Microsystems, Inc. Portions Copyright 1997-2000 Sun

# Microsystems, Inc. All Rights Reserved.
#
# Contributor(s): Hakan Bergmark, Tony Bergh

# Editor ResourceBundle properties file

# Editor Actions

annotations-cycling=Annotations Cycling
abbrev-debug-line=Debug Filename and Line Number
abbrev-expand=Expand Abbreviation
abbrev-reset=Reset Abbreviation
toggle-breakpoint=Toggle Breakpoint
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add-watch=New Watch...
adjust-caret-bottom=Move Insertion Point to Bottom
adjust-caret-center=Move Insertion Point to Center
adjust-caret-top=Move Insertion Point to Top
adjust-window-bottom=Scroll Insertion Point to Bott
adjust-window-center=Scroll Insertion Point to Cent
adjust-window-top=Scroll Insertion Point to Top
beep=Beep

bookmark-next=Next Bookmark
bookmark-toggle=Toggle Bookmark
brace-code-select=Select Code Between Braces
bracket-match=Match Bracket
build-popup-menu=Build Popup Menu
pd-file-not-found-title=Code Completion DB file mis
pd-file-not-found=Code Completion DB file {0} was n
build-tool-tip=Build Tool Tip
caret-backward=Insertion Point Backward
caret-begin-line=Insertion Point to Beginning of Te
caret-line-first-column=Insertion Point to Beginnin
caret-begin-word=Insertion Point to Beginning of Wo
caret-begin=Insertion Point to Beginning of Documen
caret-down=Insertion Point Down
caret-end-line=Insertion Point to End of Line
caret-end-word=Insertion Point to End of Word
caret-end=Insertion Point to End of Document
caret-forward=Insertion Point Forward
caret-next-word=Insertion Point to Next Word
caret-previous-word=Insertion Point to Previous Wor
caret-up=Insertion Point Up

completion-hide=Hide Code Completion
completion-show=Show Code Completion
comment=Comment

copy-to-clipboard=Copy

cut-to-clipboard=Cut

default-typed=Default Typed

delete-next=Delete Next Character
delete-previous=Delete Previous Character
escape=Simulate Escape Key

fast-import=Fast Import

find-next=Find Next Occurrence

find-previous=Find Previous Occurrence
find-selection=Find Selection

find=Find

first-non-white=Go to First Non-whitespace Char
format=Reformat Code
goto-declaration=Declaration

goto-help=Go to Help

goto-source=Go to Source

toggle-toolbar=Toggle Toolbar

goto=Go to Line

insert-break=Insert Newline

102

om
er

sing.
ot found.

xt on Line
g of Line
rd

t



insert-content=Insert Content

insert-date-time=Insert Current Date and Time
insert-tab=Insert Tab

javadoc-show-action=Show the JavaDoc Window
jdc-popup-show=Show Completion and JavaDoc Window
jdc-popup-hide=Hide Completion and JavaDoc Window
jcompletion-hide=Hide the JCompletion Window
jcompletion-show-help=Show the JCompletion Window
jump-list-next=Jump to Next Edit
jump-list-next-component=Jump to Next Edit Cross Wi
jump-list-prev=Jump to Previous Edit
jump-list-prev-component=Jump to Previous Edit Cros
last-non-white=Go to Last Non-whitespace Char
make-getter=Replace Variable With its Getter
make-is=Replace Variable With its is* Method
make-setter=Replace Variable With its Setter
match-brace=Match Brace

page-down=Page Down

page-up=Page Up

paste-from-clipboard=Paste
popup-remove-selection=Delete

redo=Redo

remove-line=Delete Line

remove-line-begin=Delete Preceding Characters in Li
remove-selection=Delete Selection
remove-tab=Delete Tab

remove-word=Delete Word

replace=Replace

scroll-bottom=Scroll to Bottom

scroll-center=Scroll to Center

scroll-down=Scroll Down

scroll-top=Scroll to Top

scroll-up=Scroll Up

select-all=Select All

select-identifier=Select Identifier

select-line=Select Line

select-next-parameter=Select Next Parameter
select-word=Select Word
selection-backward=Extend Selection Backward
selection-begin-line=Extend Selection to Beginning
selection-line-first-column=Extend Selection to Beg
selection-begin-word=Extend Selection to Beginning
selection-begin=Extend Selection to Beginning of Do
selection-bracket-match=Extend Selection to Matchin
selection-down=Extend Selection Down
selection-end-line=Extend Selection to End of Line
selection-end-word=Extend Selection to End of Word
selection-end=Extend Selection to End of Document
selection-first-non-white=Extend Selection to First
selection-forward=Extend Selection Forward
selection-last-non-white=Extend Selection to Last N
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selection-match-brace=Extend Selection to Matching
selection-next-word=Extend Selection to Next Word
selection-page-down=Extend Selection to Next Page
selection-page-up=Extend Selection to Previous Page
selection-previous-word=Extend Selection Back
selection-up=Extend Selection Up

set-dot=Set Dot

set-read-only=Set Read Only

set-writable=Set Writable
shift-insert-break=Substitute Code Completion Text
shift-line-left=Shift Line Left

shift-line-right=Shift Line Right
show-popup-menu=Show Popup Menu
start-macro-recording=Start Macro Recording
stop-macro-recording=Stop Macro Recording
switch-case=Switch Case

to-lower-case=To Lowercase

to-upper-case=To Uppercase
toggle-case-identifier-begin=Switch Capitalization
toggle-case-word-begin=Switch Capitalization of Wor
toggle-highlight-search=Toggle Highlight Search
toggle-line-numbers=Toggle Line Numbers
toggle-typing-mode=Toggle Typing Mode
uncomment=Uncomment

undo=Undo

unselect=Unselect

word-match-next=Next Matching Word
word-match-prev=Previous Matching Word

# Macro related stuff

macro-recording=Recording

#MacroDialogSupport texts
MDS_title=Recorded Macro
MDS_ok=0K
MDS_cancel=Cancel
ACSD_MDS_ok=
ACSD_MDS_cancel=

#MacroSavePanel [PENDING: Clean up the class to not
MSP_Name=Name:
MSP_Name_Mnemonic=N
ACSD_MSP_Name=
MSP_Macro=Macro:
MSP_Macro_Mnemonic=M
ACSD_MSP_Macro=
MSP_Keys=Keybindings:
MSP_Keys_Mnemonic=K
ACSD_MSP_Keys=
MSP_Add=Add...
MSP_Add_Mnemonic=A
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MSP_AddToolTip=Add a keybinding for this macro
MSP_Remove=Remove

MSP_Remove_Mnemonic=R
MSP_RemoveToolTip=Remove a keybinding from this mac
MSP_AddTitle=Add Keybinding

ACSD_MSP=

#MacroSavePanel.KeySequenceRequester
MSP_ok=0K

MSP_cancel=Cancel

MSP_clear=Clear

MSP_clear_Mnemonic=C

ACSD_MSP_ok=

ACSD_MSP_cancel=

ACSD_MSP_clear=

MSP_FMT_Collision=This shortcut sequence conflicts
MSP_Collision=This shortcut sequence is already bou

#KeySequencelnputPanel
LBL_KSIP_Sequence=Shortcut Sequence:
LBL_KSIP_Sequence_Mnemonic=S
ACSD_LBL_KSIP_Sequence=
ACSD_KSIP=

#FindSupport related stuff

find-found=found at

find-not-found=not found

find-wrap-start=End of document reached. Continuing
find-wrap-end=Beginning of document reached. Contin
find-items-replaced={0} of {1} items replaced

#FindDialogPanel

find-what=Find What:

find-what-mnemonic=F

ACSD_find-what=

find-replace-with=Replace With:
find-replace-with-mnemonic=|
ACSD_find-replace-with=

find-highlight-search=\ Highlight Search
find-highlight-search-mnemonic=t
find-highlight-search-tooltip=Highlights occurrence
find-inc-search=\ Incremental Search
find-inc-search-mnemonic=I
find-inc-search-tooltip=Tries to find text as you t
find-match-case=\ Match Case
find-match-case-mnemonic=M
find-match-case-tooltip=Matches search text only to
find-smart-case=\ Smart Case
find-smart-case-mnemonic=S
find-smart-case-tooltip=Matches case if at least on
uppercase.

105

ro

with sequence <{0}> bound to "{1}".
nd to this Macro.

search from beginning.
uing search from end.

s in the text.

ype.

text with the same capitalization.

e character in the searched text is



find-whole-words=\ Match Whole Words Only

find-whole-words-mnemonic=W

find-whole-words-tooltip=Matches search text only t o whole words in the document.
find-backward-search=\ Backward Search

find-backward-search-mnemonic=B

find-backward-search-tooltip=Searches backward from the current position of the insertion
point.

find-wrap-search=\ Wrap Search

find-wrap-search-mnemonic=p

find-wrap-search-tooltip=Continues search from the beginning or end of the document.
find-reg-exp=\ Regular Expressions

find-reg-exp-mnemonic=E

find-reg-exp-tooltip=Finds occurrences of a regular expression in the text.

ACSD _find=

#FindDialogSupport

find-title=Find
replace-titte=Replace
find-button-find=Find
find-button-find-mnemonic=D
find-button-replace=Replace
find-button-replace-mnemonic=R
find-button-replace-all=Replace All
find-button-replace-all-mnemonic=A
find-button-cancel=Close

ACSD _find-button-find=
ACSD_find-button-replace=
ACSD_find-button-replace-all=
ACSD_find-button-cancel=

# GotoDialogPanel
goto-line=Go to Line:
goto-line-mnemonic=L
ACSD_goto-line=
ACSD_goto=

# GotoDialogSupport
goto-title=Go to Line
goto-button-goto=Goto
goto-button-goto-mnemonic=G
goto-button-cancel=Close
ACSD_goto-button-goto=
ACSD_goto-button-cancel=

#Status bar INS/OVR labels
status-bar-insert=INS

status-bar-overwrite=OVR

#Utilities.debugPosition
wrong_position=Wrong position
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#Guarded document exception formats
FMT_guarded_insert=Attempt to insert into guarded b
FMT_guarded_remove=Attempt to remove from guarded b

#GlyphGutter

cycling-glyph_tooltip=Multiple annotations here [{0
ACSN_Glyph_Gutter=Glyph Gutter
ACSD_Glyph_Gutter=Component for displaying line num

line-numbers-menuitem=Show Line Numbers
generate-gutter-popup=Margin

#Utilities
key-prefix-numpad=NumPad-

ACSN_CompletionView=Code Completion
ACSD_CompletionView=Code Completion Window

javadoc-loading=Searching...

#JavaDoc Tags
javadoc-tag-@param=Parameters:
javadoc-tag-@see=See Also:
javadoc-tag-@exception=Throws:
javadoc-tag-@return=Returns:
javadoc-tag-@since=Since:
javadoc-tag-@author=Author:
javadoc-tag-@deprecated=Deprecated:
javadoc-tag-@throws=Throws:
javadoc-tag-@version=Version:
javadoc-tag-@pre=Precondition:
javadoc-tag-@post=Postcondition:
javadoc-tag-@invariant=Invariant:

#Javadoc accessibility
ACSD_JAVADOC_javaDocPane=
## ext.Completion.java

ext.Completion.wait=Please wait...

H#eme

lock at position {0}.
lock at position {0}.

1] - click to cycle

bers and annotation glyphs

E.2 org.netbeans.editor.ext.ExtSettingsNames.java

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun
*Version 1.0 (the "License"). You may not use thi
* compliance with the License. A copy of the Licen
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* http://www.sun.com/

*

* The Original Code is NetBeans. The Initial Devel
* Code is Sun Microsystems, Inc. Portions Copyrigh
* Microsystems, Inc. All Rights Reserved.

*

* Contributor(s): Hakan Bergmark, Tony Bergh

*

/

package org.netbeans.editor.ext;

import org.netbeans.editor.SettingsNames;

/**

* Names of the extended editor settings.
*

* @author Miloslav Metelka

* @version 1.00

*

public class ExtSettingsNames extends SettingsNames

/** List of the action names that should be sho

* Null name means separator.

* Values: java.util.List containing java.lang.S

*

public static final String POPUP_MENU_ACTION_NA
NOI18N

/** List of the action names that should be sho

* when JEditorPane is shown in the dialogs. It

* Null name means separator.

* Values: java.util.List containing java.lang.

*/

public static final String DIALOG_POPUP_MENU_AC
= "dialog-popup-menu-action-name-list"; // NOI1

/** Whether popup menu will be displayed on mou

* |t's set to true by default.

* Values: java.lang.Boolean

*/

public static final String POPUP_MENU_ENABLED =

/** Highlight the row where the caret currently

* Values: java.lang.Boolean

*

public static final String HIGHLIGHT_CARET_ROW

/** Highlight the matching brace (if the caret
* The ExtCaret must be used.

* Values: java.lang.Boolean

108
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wn in the popup menu.

tring instances

ME_LIST = "popup-menu-action-name-list"; //

wn in the popup menu

corresponds

String instances

TION_NAME_LIST
8N

se right-click or not.

"popup-menu-enabled”; // NOI18N

is. The ExtCaret must be used.

= "highlight-caret-row"; // NOI18N

currently stands after the brace).



*
public static final String HIGHLIGHT_MATCH_BRAC

/** Coloring used to highlight the row where th
public static final String HIGHLIGHT_CARET_ROW_

/** Coloring used to highlight the matching bra
public static final String HIGHLIGHT_MATCH_BRAC
NOI18N

/** Delay (milliseconds) after which the matchi

* will be updated. This is intended to eliminat

* if the user holds the arrow key pressed.

*

public static final String HIGHLIGHT_MATCH_BRAC
NOI18N

/** Whether the fast and simple matching should

* the matching brace. Its disadvantage is that

* and string and character constants in the sea

*

public static final String CARET_SIMPLE_MATCH_B
NOI18N

/** Whether the code completion window should p

* Values: java.lang.Boolean

*

public static final String COMPLETION_AUTO_POPU

/** Whether the code completion query search wi

* Values: java.lang.Boolean

*

public static final String COMPLETION_CASE_SENS
NOI18N

/** Whether the code completion sorting will be

* Values: java.lang.Boolean

*

public static final String COMPLETION_NATURAL_S

/** Whether perform instant substitution, if th

* Values: java.lang.Boolean

*

public static final String COMPLETION_INSTANT_S
substitution"; // NOI18N

/** The delay after which the completion window

* Values: java.lang.Integer

*

public static final String COMPLETION_AUTO_POPU
NOI18N
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E = "highlight-match-brace"; // NOI18N

e caret resides */
COLORING = "highlight-caret-row"; // NOI18N

ce*/

E_COLORING = "highlight-match-brace"; //

ng brace
e flicker

E_DELAY = "highlight-match-brace-delay"; /

be used for higlighting

it doesn't ignore the comments

rch.

RACE = "caret-simple-match-brace"; //

opup automatically.

P = "completion-auto-popup"; // NOI18N

Il be case sensitive

ITIVE = "completion-case-sensitive"; //

natural

ORT = "completion-natural-sort"; // NOI18N

e search result contains only one item

UBSTITUTION = "completion-instant-

is shown automatically.

P_DELAY = "completion-auto-popup-delay"; //



/** The delay after which the completion window

* Values: java.lang.Integer

*

public static final String COMPLETION_REFRESH_D
NOI18N

/** The minimum size of the completion pane com

* Values: java.awt.Dimension

*

public static final String COMPLETION_PANE_MIN_
NOI18N

/** The maximum size of the completion pane com

* Values: java.awt.Dimension

*

public static final String COMPLETION_PANE_MAX_
NOI18N

/** Acceptor sensitive to characters that cause

* that the current line will be reformatted im

*/

public static final String INDENT_HOT_CHARS_ACC
NOI18N

I** Whether lines should be indented on an inde
before

* the typed hot key. See editor issue #10771.

* Values: java.lang.Boolean

*/

public static final String REINDENT_WITH_TEXT_B
NOI18N

/** Whether the fast import should offer packag

* Values: java.lang.Integer

*/

public static final String FAST_IMPORT_SELECTIO

/** Whether the fast import should offer packag

* Values: java.lang.Boolean

* @deprecated replaced by FAST_IMPORT_SELECTIO
*/

public static final String FAST_IMPORT_PACKAGE

/** Display info before Go To Class feature

* Values: java.lang.Boolean

*/

public static final String DISPLAY_GO_TO_CLASS_
NOI18N

is refreshed.

ELAY = "completion-refresh-delay"; //

ponent.

SIZE = "completion-pane-min-size"; //

ponent.

SIZE = "completion-pane-max-size"; //

that

mediately.

EPTOR = "indent-hot-chars-acceptor"; //

nt hot key if there is non whitespace

EFORE = "reindent-with-text-before"; //

es instead of classes

N = "fast-import-selection”; // NOI18N

es instead of classes

= “fast-import-package"; // NOI18N

INFO = "display-go-to-class-info"; //
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/** Background color of javaDoc popup window

* Values: java.awt.Color

*/

public static final String JAVADOC_BG_COLOR ="

/** The delay after which the javaDoc window is

* Values: java.lang.Integer

*

public static final String JAVADOC_AUTO_POPUP_D

/** The preferred size of javaDoc popup window

* Values: java.awt.Dimension

*

public static final String JAVADOC_PREFERRED_SI

/** Whether the javaDoc window should popup aut

* Values: java.lang.Boolean

*

public static final String JAVADOC_AUTO_POPUP =

/** Whether to only show contracts in javaDoc windo
* Values: java.lang.Boolean
*
public static final String SHOW_CONTRACT = "sho

/** Whether show deprecated members in code com

* Values: java.lang.Boolean

*

public static final String SHOW_DEPRECATED_MEMB

/** Whether update Code Completion DB after mou

* Values: java.lang.String

*

public static final String UPDATE_PD_AFTER_MOUN
NOI18N

/** Two levels of performing auto update of Cod
* ALWAYS - PD is updated automatically after
* NEVER - PD is never updated after mounting
*/

public static final String ALWAYS = "pd_always"
public static final String NEVER = "pd_never";/

javadoc-bg-color"; //NOI18N

shown automatically.

ELAY = "javadoc-auto-popup-delay"; //NOI18N

ZE = "javadoc-preferred-size"; //NOI18N

omatically.

"javadoc-auto-popup”; // NOI18N

w-contract"; // NOI18N

pletion popup window

ERS = "show-deprecated-members"; // NOI18N

nting new FS

TING = "update_pd_after_mounting"; /

e Completion DB
mounting a new filesystem

a new filesystem

/INOI18N
/NOI18N

E.3 org.netbeans.editor.ext.ExtSettingsDefaults.java

/*
* Sun Public License Notice

*

* The contents of this file are subject to the Sun

Public License
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* Version 1.0 (the "License”). You may not use thi s file except in
* compliance with the License. A copy of the Licen se is available at
* http://www.sun.com/
*
* The Original Code is NetBeans. The Initial Devel oper of the Original
* Code is Sun Microsystems, Inc. Portions Copyrigh t1997-2003 Sun
* Microsystems, Inc. All Rights Reserved.
*
* Contributor(s): Hakan Bergmark, Tony Bergh
*
/

package org.netbeans.editor.ext;

import java.awt.Color;

import java.awt.Dimension;

import java.awt.event.InputEvent;

import java.awt.event.KeyEvent;

import java.util.Arrays;

import java.util.List;

import java.util. ArrayList;

import java.util.Map;

import java.util. HashMap;

import javax.swing.KeyStroke;

import javax.swing.text.JTextComponent;
import org.netbeans.editor.Coloring;

import org.netbeans.editor.Settings;

import org.netbeans.editor.SettingsUtil;
import org.netbeans.editor.SettingsNames;
import org.netbeans.editor.SettingsDefaults;
import org.netbeans.editor.BaseKit;

import org.netbeans.editor.MultiKeyBinding;

Viid

* Initializer for the extended editor settings.

*

* @author Miloslav Metelka
* @version 1.00

*

public class ExtSettingsDefaults extends SettingsDe faults {

/I Highlight row with caret coloring

public static final Color defaultHighlightCaret RowBackColor = new Color(255, 255, 220);
public static final Coloring defaultHighlightCa retRowColoring

= new Coloring(null, null, defaultHighlightCare tRowBackColor);

/I Highlight matching brace coloring

public static final Color defaultHighlightMatch BraceForeColor = Color.white;

public static final Color defaultHighlightMatch BraceBackColor = new Color(255, 50, 210);
public static final Coloring defaultHighlightMa tchBraceColoring

= new Coloring(null, defaultHighlightMatchBrace ForeColor,

defaultHighlightMatchBraceBackColor);
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public static final Boolean defaultHighlightCar
public static final Boolean defaultHighlightMat
public static final Integer defaultHighlightMat
public static final Boolean defaultCaretSimpleM

public static final Boolean defaultCompletionAu
public static final Boolean defaultCompletionCa
public static final Boolean defaultCompletionNa
public static final Integer defaultCompletionAu
public static final Integer defaultCompletionRe
public static final Dimension defaultCompletion
public static final Dimension defaultCompletion
public static final Boolean defaultDisplayGoToC
public static final Boolean defaultFastimportPa
public static final Integer defaultFastimportSe
public static final Boolean defaultShowDeprecat
public static final Boolean defaultCompletionin

public static final Color defaultJavaDocBGColor
public static final Integer defaultJavaDocAutoP
public static final Dimension defaultJavaDocPre
public static final Boolean defaultJavaDocAutoP
public static final String defaultUpdatePDAfter
public static final Boolean defaultShowContract

public static final MultiKeyBinding[] defaultEx
= new MultiKeyBinding[] {

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_G,
ExtKit.gotoDeclarationAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_F,
ExtKit.findAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_FI
ExtKit.findAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_H,
ExtKit.replaceAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_G,
ExtKit.gotoAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_SP
ExtKit.completionShowAction

etRow = Boolean.FALSE;
chBrace = Boolean.TRUE;
chBraceDelay = new Integer(100);
atchBrace = Boolean. TRUE;

toPopup = Boolean. TRUE;

seSensitive = Boolean. TRUE;

turalSort = Boolean.FALSE;
toPopupDelay = new Integer(500);
freshDelay = new Integer(200);
PaneMaxSize = new Dimension(400, 300);
PaneMinSize = new Dimension(60, 34);
lassInfo = Boolean. TRUE;

ckage = Boolean.FALSE;

lection = new Integer(0);

edMembers = Boolean. TRUE;
stantSubstitution = Boolean. TRUE;

= new Color(247, 247, 255);

opupDelay = new Integer(200);
ferredSize = new Dimension(500, 300);
opup = Boolean. TRUE;

Mounting = ExtSettingsNames.ALWAYS;
= Boolean.FALSE;

tKeyBindings

InputEvent. ALT_MASK),

InputEvent.CTRL_MASK),

ND, 0),

InputEvent.CTRL_MASK),

InputEvent.CTRL_MASK),

ACE, InputEvent.CTRL_MASK),
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)

new MultiKeyBinding( // Japanese Solaris
KeyStroke.getKeyStroke(KeyEvent.VK_BA
ExtKit.completionShowAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_ES
ExtKit.escapeAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_OP
ExtKit.matchBraceAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_OP

InputEvent. SHIFT_MASK),

ExtKit.selectionMatchBraceAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_EN
ExtKit.shiftinsertBreakAction

)

new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent.VK_F1
ExtKit.showPopupMenuAction

/¥ new MultiKeyBinding(
KeyStroke.getKeyStroke(KeyEvent

I KeyStroke.getKeyStroke(KeyEve
ExtKit.braceCodeSelectAction

*

uses CTRL+SPACE for IM
CK_SLASH, InputEvent.CTRL_MASK),

CAPE, 0),

EN_BRACKET, InputEvent.CTRL_MASK),

EN_BRACKET, InputEvent.CTRL_MASK |

TER, InputEvent.SHIFT_MASK),

0, InputEvent.SHIFT_MASK),

.VK_U, InputEvent.CTRL_MASK),

nt.VK_BRACELEFT, InputEvent.CTRL_MASK),

E.4 org.netbeans.editor.ext.ExtSettingsinitializer.java

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun
*Version 1.0 (the "License”). You may not use thi
* compliance with the License. A copy of the Licen
* http://www.sun.com/

*

* The Original Code is NetBeans. The Initial Devel
* Code is Sun Microsystems, Inc. Portions Copyrigh
* Microsystems, Inc. All Rights Reserved.

*
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* Contributor(s): Hakan Bergmark, Tony Bergh
*/

package org.netbeans.editor.ext;

import java.awt.Color;

import java.awt.Dimension;

import java.awt.event.InputEvent;

import java.awt.event.KeyEvent;

import java.util.Arrays;

import java.util.List;

import java.util. ArrayList;

import java.util.Map;

import java.util. HashMap;

import javax.swing.KeyStroke;

import javax.swing.text.JTextComponent;
import org.netbeans.editor.Coloring;

import org.netbeans.editor.Settings;

import org.netbeans.editor.SettingsUtil;
import org.netbeans.editor.SettingsNames;
import org.netbeans.editor.BaseKit;

import org.netbeans.editor.MultiKeyBinding;

/**

* Initializer for the extended editor settings.
*

* @author Miloslav Metelka

* @version 1.00

*/

public class ExtSettingsinitializer extends Setting
public static final String NAME = "ext-settings
public ExtSettingslnitializer() {

super(NAME);

/** Update map filled with the settings.
* @param kitClass kit class for which the setti

* Itis always non-null value.

* @param settingsMap map holding [setting-name,

* The map can be empty if this is the first i
* that updates it or if no previous initializ
*

public void updateSettingsMap(Class kitClass, M

e e BaseKit Setting

if (kitClass == BaseKit.class) {
/I Add key-bindings
SettingsUtil.updateListSetting(settings
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s.Abstractlnitializer {

-initializer";

ngs are being updated.
setting-value] pairs.
nitializer

ers updated it.

ap settingsMap) {

Map, SettingsNames.KEY_BINDING_LIST,



ExtSetti

e ExtKit Settings
if (kitClass == ExtKit.class) {

/I List of the additional colorings
SettingsUtil.updateListSetting(settings
new Stri
ExtS

ExtSettingsNames.HIGHLIGHT_MATCH_BRACE_COLORING,

}
);

/I ExtCaret highlighting options
settingsMap.put(ExtSettingsNames.HIGHLI
ExtSettingsDefaults.def
settingsMap.put(ExtSettingsNames.HIGHLI
ExtSettingsDefaults.def

/I ExtCaret highlighting colorings
SettingsUtil.setColoring(settingsMap,

ExtSettingsNames.HIGHLIGHT_CARET_ROW_COLORING,

ExtSettingsDef
SettingsUtil.setColoring(settingsMap,

ExtSettingsNames.HIGHLIGHT_MATCH_BRACE_COLORING,

ExtSettingsDef

/I Popup menu default action names
String[] popupMenuActionNames
= new String[] {

BaseKit.cutAction,
BaseKit.copyAction,
BaseKit.pasteAction,
null,
BaseKit.removeSelectionAction

List pml = (List)settingsMap.get(ExtSet
if (pml == null || pml.indexOf(BaseKit.
SettingsUtil.updateListSetting(sett
ExtSettingsNames.POPUP_MENU_ACT

SettingsUtil.updateListSetting(sett
ExtSettingsNames.DIALOG_POPUP_M
popupMenuActionNames);

}

settingsMap.put(ExtSettingsNames.POPUP_
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ngsDefaults.defaultExtKeyBindings);

Map, SettingsNames.COLORING_NAME_LIST,
ngll {

ettingsNames.HIGHLIGHT_CARET_ROW_COLORING,

GHT_CARET_ROW,
aultHighlightCaretRow);
GHT_MATCH_BRACE,
aultHighlightMatchBrace);

aults.defaultHighlightCaretRowColoring);

aults.defaultHighlightMatchBraceColoring);

tingsNames.POPUP_MENU_ACTION_NAME_LIST);
cutAction) == -1) {

ingsMap,

ION_NAME_LIST, popupMenuActionNames);

ingsMap,
ENU_ACTION_NAME_LIST

MENU_ENABLED, Boolean.TRUE);



settingsMap.put(ExtSettingsNames.FAST_|
ExtSettingsDefaults.def

/I Completion settings
settingsMap.put(ExtSettingsNames.COMPLE
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.COMPLE
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.COMPLE
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.COMPLE
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.COMPLE
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.COMPLE
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.COMPLE
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.COMPLE
ExtSettingsDefaults.def

/I re-indentation settings
settingsMap.put(ExtSettingsNames.REINDE
Boolean.TRUE);

settingsMap.put(ExtSettingsNames.JAVADO
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.JAVADO
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.JAVADO
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.JAVADO
ExtSettingsDefaults.def

settingsMap.put(ExtSettingsNames.SHOW_C
ExtSettingsDefaults.def

MPORT_PACKAGE,
aultFastimportPackage);

TION_AUTO_POPUP,
aultCompletionAutoPopup);

TION_CASE_SENSITIVE,
aultCompletionCaseSensitive);

TION_NATURAL_SORT,
aultCompletionNaturalSort);

TION_INSTANT_SUBSTITUTION,
aultCompletionInstantSubstitution);

TION_AUTO_POPUP_DELAY,
aultCompletionAutoPopupDelay);

TION_REFRESH_DELAY,
aultCompletionRefreshDelay);

TION_PANE_MIN_SIZE,
aultCompletionPaneMinSize);

TION_PANE_MAX_SIZE,
aultCompletionPaneMaxSize);

NT_WITH_TEXT_BEFORE,

C_BG_COLOR,

aultJavaDocBGColor);

C_AUTO_POPUP_DELAY,
aultJavaDocAutoPopupDelay);

C_PREFERRED_SIZE,
aultJavaDocPreferredSize);

C_AUTO_POPUP,
aultJavaDocAutoPopup);

ONTRACT,
aultShowContract);



E.5 org.netbeans.editor.ext.JavaDocPane.java

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun
*Version 1.0 (the "License"). You may not use thi
* compliance with the License. A copy of the Licen
* http://www.sun.com/

*

* The Original Code is NetBeans. The Initial Devel
* Code is Sun Microsystems, Inc. Portions Copyrigh
* Microsystems, Inc. All Rights Reserved.

*

* Contributor(s): Hakan Bergmark, Tony Bergh

*/

package org.netbeans.editor.ext;

import javax.swing.JComponent;

Viid

* Pane displaying the javadoc view and accompanyi
* like toolbar for navigation etc.

*

* @author Martin Roskanin

* @since 03/2002

*

public interface JavaDocPane {

/** Returns component of JavaDocPane implementa
public JComponent getComponent();

/** enables/disables forward button */
public void setForwardEnabled(boolean enable);

/** enables/disables back button */

public void setBackEnabled(boolean enable);

/** enables/disables 'show in external browser'
public void setShowWebEnabled(boolean enable);

/** enables/disables 'insert precondition test
public void setinsertPreEnabled(boolean enable)

public JComponent getJavadocDisplayComponent();
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E.6 org.netbeans.editor.ext.ScrollJavaDocPane.java

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun Public License
*Version 1.0 (the "License"). You may not use thi s file except in

* compliance with the License. A copy of the Licen se is available at

* http://www.sun.com/

*

* The Original Code is NetBeans. The Initial Devel oper of the Original
* Code is Sun Microsystems, Inc. Portions Copyrigh t1997-2000 Sun

* Microsystems, Inc. All Rights Reserved.

*

* Contributor(s): Hakan Bergmark, Tony Bergh

*

/

package org.netbeans.editor.ext;

import java.awt.event.MouseAdapter;
import java.awt.event.MouseEvent;
import java.awt.Dimension;

import java.awt.Rectangle;

import javax.swing.JScrollPane;

import javax.swing.JComponent;

import javax.swing.JRootPane;

import javax.swing.text.JTextComponent;
import javax.swing.JLayeredPane;
import javax.swing.JList;

import javax.swing.SwingUltilities;

import javax.swing.JPanel;

import org.netbeans.editor.SettingsChangeListener;
import org.netbeans.editor. Utilities;

import org.netbeans.editor.SettingsUtil;

import org.netbeans.editor.ext.ExtSettingsNames;
import org.netbeans.editor.ext.ExtSettingsDefaults;
import org.netbeans.editor.SettingsChangeEvent;
import org.netbeans.editor.Settings;

import javax.swing.JButton;

import javax.swing.border.CompoundBorder;
import javax.swing.border.EtchedBorder;

import javax.swing.border.EmptyBorder;

import java.awt.BorderLayout;

import java.awt.Color;

import javax.swing.Imagelcon;

import java.net.URL;

import javax.swing.lcon;

import java.awt.FlowLayout;
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import java.awt.GridBagConstraints;
import java.awt.Insets;

import java.awt.GridLayout;

import java.awt.ComponentOrientation;
import java.awt.GridBagLayout;

import javax.swing.BoxLayout;

import javax.swing.AbstractAction;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import javax.swing.BorderFactory;

import javax.swing.event.HyperlinkListener;
import javax.swing.event.HyperlinkEvent;
import javax.swing.JEditorPane;

import javax.swing.UIManager;

import javax.swing.border.Border;

import javax.swing.border.LineBorder;

import org.netbeans.editor.LocaleSupport;

/**

* JScrollPane implementation of JavaDocPane.
*

* @author Martin Roskanin

* @since 03/2002

*

public class ScrollJavaDocPane extends JPanel imple

protected ExtEditorUl extEditorUl;

private JComponent view;

private CompletionJavaDoc cjd;

protected JScrollPane scrollPane = new JScrollP
Border lineBorder;

/** Creates a new instance of ScrollJavaDocPane
public ScrollJavaDocPane(ExtEditorUl extEditorU

I new RuntimeException("ScrollJavaDocPane.<

setLayout(null);

this.extEditorUl = extEditorUl;

/I Add the completionJavaDoc view
cjd = extEditorUl.getCompletionJavaDoc();
if (cjd!=null){
JavaDocView javaDocView = cjd.getJavaDo
if (javaDocView instanceof JComponent)
if (javaDocView instanceof JEditorP
((JEditorPane)javaDocView).addH
}
view = (JComponent)javaDocView;
scrollPane.setViewportView(view);
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ments JavaDocPane, SettingsChangeListener{

ane();

*l
DR

init>").printStackTrace();

cView();
{
ane){

yperlinkListener(new HyperlinkAction());



Settings.addSettingsChangeListener(this
setMinimumSize(new Dimension(100,100));
setMaximumSize(getMaxPopupSize());

telse{
setMinimumSize(new Dimension(0,0));
setMaximumSize(new Dimension(0,0));

}

super.setVisible(false);

add(scrollPane);

getAccessibleContext().setAccessibleDescription(Loc
ane")); /INOI18N

/I 1Y virtual method called from contructo
installTiteComponent();
setBorder(new LineBorder(javax.swing.UIMana

public void setBounds(Rectangle r){
super.setBounds(r);
scrollPane.setBounds(r.x, 0, r.width+1, r.h

public void setVisible(boolean visible){
super.setVisible(visible);
if (cjd!=null && !visible){
cjd.clearHistory();

protected Imagelcon resolvelcon(String res){
ClassLoader loader = this.getClass().getCla
URL resource = loader.getResource( res );
if( resource == null ) resource = ClassLoad

return ( resource !=null ) ? new Imagelco

protected void installTitleComponent() {

}

private Dimension getMaxPopupSize(){
Class kitClass = Utilities.getKitClass(extE
if (kitClass != null) {
return (Dimension)SettingsUtil.getValue
ExtSettingsNames.JAVADOC_PREF
ExtSettingsDefaults.defaultJa

)
/I[PENDING] put it into the options

aleSupport.getString("ACSD_JAVADOC_javaDocP

ri!

ger.getColor("controlDkShadow"))); //NOI18N

eight);

ssLoader();

er.getSystemResource( res );
n( resource ) : null;

ditorUl.getComponent());

(kitClass,
ERRED_SIZE,
vaDocAutoPopupDelay);



return ExtSettingsDefaults.defaultJavaDocPr

public void settingsChange(SettingsChangeEvent
if (ExtSettingsNames.JAVADOC_PREFERRED_SIZE
setMaximumSize(getMaxPopupSize());

public JComponent getComponent() {
return this;

public void setForwardEnabled(boolean enable) {

}

public void setBackEnabled(boolean enable) {

}

public void setShowWebEnabled(boolean enable) {

}

public void setinsertPreEnabled(boolean enable)

}

public JComponent getJavadocDisplayComponent()
return scrollPane;

public class BrowserButton extends JButton {
public BrowserButton() {
setBorderPainted(false);
setFocusPainted(false);

public BrowserButton(String text){
super(text);
setBorderPainted(false);
setFocusPainted(false);

public BrowserButton(lcon icon){
super(icon);
setBorderPainted(false);
setFocusPainted(false);

protected class HyperlinkAction implements Hyp
public void hyperlinkUpdate(HyperlinkEvent
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eferredSize;

evt) {
.equals(evt.getSettingName())){

erlinkListener{

e){



if (e!=null && HyperlinkEvent.EventType
if (e.getDescription() != null){
Object obj = cjd.parseLink(e.ge
if (obj!=null){
cjd.setContent(obj);
cjd.addToHistory(obj);

}
/*
private class BackAction implements ActionListe
public void actionPerformed(ActionEvent evt
if (cjd!=null){
System.out.printin("back");
cjd.backHistory();

private class ForwardAction implements ActionLi
public void actionPerformed(ActionEvent evt
if (cjd!=null){
System.out.printin(“fwd");
cjd.forwardHistory();

*

ACTIVATED.equals(e.getEventType())){

tDescription(), null);

ner{

H

stener {

M

E.7 org.netbeans.editor.ext.JDCPopupPanel.java

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun
*Version 1.0 (the "License”). You may not use thi
* compliance with the License. A copy of the Licen
* http://www.sun.com/

*

* The Original Code is NetBeans. The Initial Devel
* Code is Sun Microsystems, Inc. Portions Copyrigh
* Microsystems, Inc. All Rights Reserved.

*

* Contributor(s): Hakan Bergmark, Tony Bergh

*

package org.netbeans.editor.ext;
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t1997-2003 Sun
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import java.awt.Component;

import java.awt.Dimension;

import java.awt.Rectangle;

import java.beans.PropertyChangeEvent;
import java.beans.PropertyChangeListener;
import java.awt.event.KeyEvent;

import java.awt.event.FocusListener;
import java.awt.event.FocusAdapter;
import java.awt.event.FocusEvent;

import java.awt.event.ActionListener;
import java.awt.event.ActionEvent;

import javax.swing.JComponent;

import javax.swing.JPanel;

import javax.swing.text.JTextComponent;
import javax.swing.KeyStroke;

import javax.swing.SwingUltilities;

import javax.swing.Action;

import javax.swing.AbstractAction;

import org.netbeans.editor.PopupManager;

import org.netbeans.editor.ext.ExtEditorUl;

import org.netbeans.editor. Utilities;

import org.netbeans.editor.BaseKit;

import org.netbeans.editor.ext. CompletionJavaDoc;
import org.netbeans.editor.ext.ExtKit;

import javax.swing.plaf. TextUl;

import javax.swing.text.Keymap;

import javax.swing.text.EditorKit;

import java.util.lterator;

import java.util. ArrayList;

import java.util.List;

import org.netbeans.editor.SettingsChangeEvent;
import org.netbeans.editor.SettingsChangeListener;

import org.netbeans.editor.Settings;

Viid

* Invisible panel that contains code completion p

* computes preferred size and provides access to

*

* @author Martin Roskanin

* @since 03/2002

*

public class JDCPopupPanel extends JPanel implement
SettingsChangeListener {

private ExtCompletionPane completion;

private ExtEditorUl extEditorUl;
private FocusListener focusL;
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anel and javadoc panel,
these both components.

s PropertyChangelListener,



private List keyActionPairsList;

/I Completion can create documentation pane
private Completion documentationProvider;
private JavaDocPane javadoc;

/I gap between javadoc and code completion wind
private static final int WINDOW_GAP = 1,

private static final String POPUP_HIDE = "jdc-p

private static final String COMPLETION_UP = "co
private static final Sting COMPLETION_DOWN ="
private static final String COMPLETION_PGUP ="
private static final String COMPLETION_PGDN ="
private static final String COMPLETION_BEGIN =
private static final String COMPLETION_END ="c

private static final String JAVADOC_UP = "javad
private static final String JAVADOC_DOWN = “jav
private static final String JAVADOC_PGUP = "jav
private static final String JAVADOC_PGDN = "jav
private static final String JAVADOC_BEGIN = "ja
private static final String JAVADOC_END = "java
private static final String JAVADOC_LEFT = "jav
private static final String JAVADOC_RIGHT = "ja
private static final String JAVADOC_BACK = "jav
private static final String JAVADOC_FORWARD ="
private static final String JAVADOC_OPEN_IN_BRO
private static final String JAVADOC_OPEN_SOURCE
private static final String JAVADOC_INSERT_PREC
/INOI18N

private static final int ACTION_POPUP_HIDE = 1;

private static final int ACTION_COMPLETION_UP =
private static final int ACTION_COMPLETION_DOWN
private static final int ACTION_COMPLETION_PGUP
private static final int ACTION_COMPLETION_PGDN
private static final int ACTION_COMPLETION_BEGI
private static final int ACTION_COMPLETION_END

private static final int ACTION_JAVADOC_UP = 8;
private static final int ACTION_JAVADOC_DOWN =
private static final int ACTION_JAVADOC_PGUP =
private static final int ACTION_JAVADOC_PGDN =
private static final int ACTION_JAVADOC_BEGIN =
private static final int ACTION_JAVADOC_END =1
private static final int ACTION_JAVADOC_LEFT =
private static final int ACTION_JAVADOC_RIGHT =
private static final int ACTION_JAVADOC_BACK =
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opup-hide"; //NOI18N

mpletion-up”; //INOI18N
completion-down"; //NOI18N
completion-pgup"; /NOI18N
completion-pgdn"; /NOI18N
"completion-begin”; //NOI18N
ompletion-end”; //INOI18N

oc-up"; //NOI18N

adoc-down"; //NOI18N

adoc-pgup”; //INOI18N

adoc-pgdn”; //INOI18N

vadoc-begin"; //NOI18N

doc-end"; //INOI18N

adoc-left"; //NOI18N

vadoc-right"; //NOI18N

adoc-back"; //NOI18N

javadoc-forward"; //NOI18N

WSER = "javadoc-open-in-browser"; //NOI18N
= "javadoc-open-source"; //NOI18N
ONDITION = “"javadoc-insert-precondition";

N

I
a A w

oz
o
o

10;
11;
12;
3;
14;
15;
16;



private static final int ACTION_JAVADOC_FORWARD
private static final int ACTION_JAVADOC_OPEN_IN
private static final int ACTION_JAVADOC_OPEN_SO
private static final int ACTION_JAVADOC_INSERT_

/** Creates a new instance of JDCPopupPanel */
public JIDCPopupPanel(ExtEditorUl extEditorUl, E
documentationProvider) {
super();
this.completion = completion;
this.documentationProvider = documentationP
this.extEditorUl = extEditorUl;
this.keyActionPairsList = new ArrayList();

setLayout(null);
setOpaque(false); // make panel background

focusL = new FocusAdapter() {
public void focusLost(FocusEvent evt) {
SwingUtilities.invokeLater( new Run
public void run() {
if (isVisible()) {
JTextComponent componen
JDCPopupPanel.this.extEditorul.getComponent();
if (component != null)
java.awt.Window w =
component);
Component focusOwne
null : w.getFocusOw

if (focusOwner == n
setVisible(fals

boolean docO = java
JDCPopupPanel.this.getJavaDocView();
boolean docA = java

JDCPopupPanel.this.getJavaDocPane().getComponent().

boolean comO = focu
JDCPopupPanel.this.getCompletionView();
if (docO || comO ||
component.reque
Jelse if ( focusOwn
setVisible(fals
don't own the focus

}

IOk

=17;
_BROWSER = 18;
URCE = 19;

PRECONDITION = 20;

xtCompletionPane completion, Completion

rovider;

invisible

nable() {

t=

{

SwingUtilities.windowForComponent(

r=(w==null) ?

ner();

ull) {

e);

doc != null && focusOwner ==

doc != null &&
isAncestorOf(focusOwner);
sOwner ==

docA) {

stFocus();

er != component ) {

e); // completion, javadoc and component



synchronized (extEditorUl.getComponentLock(
/I'if component already installed in Ex
JTextComponent component = extEditorUl.
if (component != null) {
propertyChange(new PropertyChangeEv

ExtEditorU.COMPONENT_PROPERTY, nul

}
extEditorUl.addPropertyChangeListener(t

super.setVisible(false);

Settings.addSettingsChangeListener(this);

/** Returns completion pane */
public ExtCompletionPane getCompletionPane(){
return completion;

private void cancelJavaDocTask(){
CompletionJavaDoc cjd = extEditorUl.getComp
if (cjd!=null){
cjd.cancelPerformingThread();

private JavaDocView getJavaDocView(){
CompletionJavaDoc cjd = extEditorUl.getComp
if (cjd!=null){
return cjd.getJavaDocView();

}

return null;

private CompletionView getCompletionView(){
Completion ¢ = extEditorUl.getCompletion();
if (c!=null){
return c.getView();

}

return null;

/** Returns javadoc pane */
public JavaDocPane getJavaDocPane(){
if (javadoc == null) {
javadoc = documentationProvider.getJava

N

tEditorUl simulate installation
getComponent();

ent(extEditorUlI,
I, component));

his);

letionJavaDoc();

letionJavaDoc();

DocPane();
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}

return javadoc;

/** Returns minimum size that this component ca
* the minimum size is the minimum size of cod
public Dimension getMinimumSize(){

return completion.getComponent().getMinimum

/** Returns the maximum size of this component.
* javadoc's and completion's maximum size */
public Dimension getMaximumSize(){

Dimension compDim = completion.getComponent

Dimension javadocDim = new Dimension();

if (javadoc != null) {

javadocDim = javadoc.getComponent().get
}
return new Dimension(Math.max(compDim.width
compDim.height+javadocDim.height);

}

/** Returns the preferred size of this componen

* javadoc's and completion's preferred size t

public Dimension getPreferredSize(){
Dimension ret = new Dimension();
Dimension compPref = completion.getComponen
Dimension compMax = completion.getComponent

Dimension javadocPref = new Dimension();
Dimension javadocMax = new Dimension();
if (javadoc != null) {
javadocPref = javadoc.getComponent().ge
javadocMax = javadoc.getComponent().get

ret.width = Math.min(compPref.width, compMa
javadocMax.width);

ret.height = Math.min(compPref.height, comp
javadocMax.height);

return ret;

/** Sets completion pane visiblility */

public void setCompletionVisible(boolean visibl

completion.setVisible(visible);
setVisible(visible);

/** Sets javadoc pane visibility */

n occupy. Because javadoc can be omitted,

e completion */

Size();

Maximum size is computed from

().getMaximumSize();

MaximumSize();

,javadocDim.width),

t. Preferred size is computed from
rimmed to fit maximum size */

t().getPreferredSize();

().getMaximumSize();

tPreferredSize();

MaximumSize();

x.width) + Math.min(javadocPref.width,

Max.height) + Math.min(javadocPref.height,
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public void setJavaDocVisible(boolean visible){

getJavaDocPane().getComponent().setVisible(

if (visible) {
extEditorUl.getPopupManager().install(t
setVisible(visible);

}

if (IgetCompletionPane().isVisible()){
setVisible(visible);

/** Sets this popup comonent visibility */
public void setVisible(boolean visible){

if (visible == true){
extEditorUl.getPopupManager().install(t

}

boolean docv = javadoc != null && javadoc.g

if (visible && (docv || completion.isVisibl
super.setVisible(visible);

}

if (visible){
cancelJavaDocTask();
Completion ¢ = extEditorUl.getCompletio
if (c!=null){

c.completionCancel();
}
if (javadoc != null) {
javadoc.getComponent().setVisible(v

}
completion.getComponent().setVisible(vi
super.setVisible(visible);

/** Setting size of popup panel. The height and
the screen */
public void setSize(int width, int height){

PopupManager.Placement placement = (PopupMa

PopupManager.Placement.class);

Dimension completionMinSize = completion.ge
if (completionMinSize.height > height) { //
putClientProperty(PopupManager.Placemen

/I first we will set size to completion and
will display it.
completion.getComponent().setSize(width, he

Dimension javaDocMinSize = new Dimension();

if (javadoc != null) {

129

visible);

his);

his);

etComponent().isVisible();
eOX

isible);

sible);

size is computed to fit the best place on

nager.Placement)getClientProperty(

tComponent().getMinimumSize();
cannot fit
t.class, null);

then if there will be space for javadoc we

ight);



javaDocMinSize = javadoc.getComponent()

}

Dimension completionMaxSize = completion.ge

Rectangle completionBounds = new Rectangle(
Rectangle javadocBounds = new Rectangle();
if (javadoc != null) {

javadocBounds = new Rectangle(javadoc.g

boolean showJavaDoc = true;
if (javadoc == null || javadoc.getComponent
showJavaDoc = false;

CompletionJavaDoc completionJavaDoc = extEd
if (completionJavaDoc!=null){
if(completionJavaDoc.autoPopup()){
showJavaDoc = javadoc != null;

boolean showCompletion = getCompletionPane(

if ('showCompletion){
completionMinSize.height = 0;
completionMinSize.width = 0;
completionBounds = new Rectangle();

Jelse{
completionBounds.width = Math.min(compl
completionBounds.height =

Math.min(completionMaxSize.height,completionBounds.

}

/I do not show javaDoc. There is no space a
if ((javaDocMinSize.height+completionMinSiz

if (showJavaDoc) {

if ((completionBounds.height + javadocB
/I javadocBounds.height should be r
completionBounds.height =
Math.max(Math.min((int)(height/2),completionBounds.
completionBounds.height = Math.min(
- maybe this should be in options
javadocBounds.height = Math.min((he
), javadocBounds.height);

}

if (placement == PopupManager.Below) {
completionBounds.y = 0;
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.getMinimumSize();

tComponent().getMaximumSize();

completion.getComponent().getSize());

etComponent().getMaximumsSize());

().isVisible() == false) {

itorUl.getCompletionJavaDoc();

).isVisible();

etionMaxSize.width,completionBounds.width);

height);

vailable
e.height)>height) showJavaDoc = false;

ounds.height) > height ){
esized

height), completionMinSize.height);
130,completionBounds.height); // [PENDING]

ight - completionBounds.height - WINDOW_GAP



javadocBounds.y = completionBounds.
else{

completionBounds.y = javadocBounds.

javadocBounds.y = 0;

/lwidth algorhitm

if (width < javaDocMinSize.width){
showJavaDoc = false;

telse{
/I going to compute the width of both w
javadocBounds.width = Math.min(width,ja

JTextComponent component = extEditorUl.
Rectangle extBounds = extEditorUl.getEx
Rectangle caretRect = (Rectangle)compon

completionBounds.x = ((width - javadocB
extBounds.x)) ?
javadocBounds.width - completionBou

completion.setVisible(false);

remove(completion.getComponent());
if (javadoc != null) {
remove(javadoc.getComponent());

if (showJavaDoc) {
if (showCompletion){
completion.getComponent().setBounds
getJavaDocPane().getComponent().set

super.setBounds(0,0,Math.max(completionBounds.width
ht+javadocBounds.height+WINDOW_GAP);
add(completion.getComponent());
add(getJavaDocPane().getComponent()
completion.setVisible(true);
else{
javadocBounds.x = 0; javadocBounds.
getJavaDocPane().getComponent().set
super.setBounds(0,0,javadocBounds.w
add(getJavaDocPane().getComponent()
}
telse{
completionBounds.x = 0; completionBound
completion.getComponent().setBounds(com
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height + WINDOW_GAP;

height + WINDOW_GAP;

indows
vadocBounds.width);

getComponent();
tentBounds();
ent.getCaret();

ounds.width/2) < (caretRect.x -

nds.width : 0;

(completionBounds);
Bounds(javadocBounds);

,javadocBounds.width),completionBounds.heig

y=0;
Bounds(javadocBounds);
idth,javadocBounds.height);
)

s.y=0;
pletionBounds);



super.setBounds(0,0,completionBounds.wi
add(completion.getComponent());
completion.setVisible(true);

public void setSize(Dimension d){
setSize(d.width, d.height);

/** Refreshes the code completion content */
public void refresh(){
setVisible(true);

private void performJavaDocAction(KeyStroke ks)
ActionListener act =
getJavaDocPane().getJavadocDisplayComponent().getAc
if (act!'=null){
act.actionPerformed(new ActionEvent(get
ActionEvent. ACTION_PERFORMED, "™)); //NOI18N
getJavaDocPane().getJavadocDisplayCompo

/** Attempt to find the editor keystroke for th
private KeyStroke[] findEditorKeys(String edito
/I This method is implemented due to the is
/I #25715 - Attempt to search keymap for th
the action
KeyStroke[] ret = new KeyStroke[] { default
if (editorActionName != null && extEditorUl
JTextComponent component = extEditorUl.
if (component != null) {
TextUI ui = component.getUI();
Keymap km = component.getkKeymap();
if (ui = null && km = null) {
EditorKit kit = ui.getEditorKit
if (kit instanceof BaseKit) {
Action a = ((BaseKit)kit).g
if (a = null) {
KeyStroke[] keys = km.g
if (keys != null && key
ret = keys;

dth,completionBounds.height+WINDOW_GAP);

tionForKeyStroke(ks);

JavaDocPane().getJavadocDisplayComponent(),

nent().repaint();

e given editor action. */
rActionName, KeyStroke defaultKey) {
sue

e keybinding that logically corresponds to
Key };

1= null) {
getComponent();

(component);

etActionByName(editorActionName);

etKeyStrokesForAction(a);
s.length > 0) {
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return ret;

private void registerKeybinding(int action, Str ing actionName, KeyStroke stroke, String

editorActionName){

KeyStroke[] keys = findEditorKeys(editorAct

for (inti=0; i< keys.length; i++) {
getinputMap().put(keys]i], actionName);
keyActionPairsList.add(actionName); //
keyActionPairsList.add(keysli]); // add

getActionMap().put(actionName, new JDCPopup

private void unregisterKeybinding(String action
getinputMap().remove(stroke);

getActionMap().remove(actionName);

private void installKeybindings() {

/I Register escape key
registerkeybinding(ACTION_POPUP_HIDE, POPUP
KeyStroke.getKeyStroke(KeyEvent.VK_ESCAPE,
ExtKit.escapeAction

);

/I Register up key
registerKeybinding(ACTION_COMPLETION_UP, CO
KeyStroke.getKeyStroke(KeyEvent.VK_UP, 0),
BaseKit.upAction

);

/I Register down key
registerKeybinding(ACTION_COMPLETION_DOWN,
KeyStroke.getKeyStroke(KeyEvent.VK_DOWN, 0)
BaseKit.downAction

);

/I Register PgDn key
registerKeybinding(ACTION_COMPLETION_PGDN,
KeyStroke.getKeyStroke(KeyEvent.VK_PAGE_DOW
BaseKit.pageDownAction

);

/I Register PgUp key
registerKeybinding(ACTION_COMPLETION_PGUP,
KeyStroke.getKeyStroke(KeyEvent.VK_PAGE_UP,
BaseKit.pageUpAction

)
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ionName, stroke);

add action-name
keystroke

Action(action));

Name, KeyStroke stroke) {

_HIDE,
0),

MPLETION_UP,

COMPLETION_DOWN,

COMPLETION_PGDN,
N, 0),

COMPLETION_PGUP,
0),



/I Register home key
registerKeybinding(ACTION_COMPLETION_BEGIN,
KeyStroke.getKeyStroke(KeyEvent.VK_HOME, 0)
BaseKit.beginLineAction

);

/I Register end key
registerKeybinding(ACTION_COMPLETION_END, C
KeyStroke.getKeyStroke(KeyEvent.VK_END, 0),
BaseKit.endLineAction

);

/I Register javadoc up key
registerKeybinding(ACTION_JAVADOC_UP, JAVAD
KeyStroke.getKeyStroke(KeyEvent.VK_UP, KeyE
null

);

/I Register javadoc down key
registerKeybinding(ACTION_JAVADOC_DOWN, JAV
KeyStroke.getKeyStroke(KeyEvent.VK_DOWN, Ke
null

);

/I Register javadoc PgDn key
registerKeybinding(ACTION_JAVADOC_PGDN, JAV
KeyStroke.getKeyStroke(KeyEvent.VK_PAGE_DOW
null

);

/I Register javadoc PgUp key
registerKeybinding(ACTION_JAVADOC_PGUP, JAV
KeyStroke.getKeyStroke(KeyEvent.VK_PAGE_UP,
null

);

/I Register javadoc home key
registerKeybinding(ACTION_JAVADOC_BEGIN, JA
KeyStroke.getKeyStroke(KeyEvent.VK_HOME, Ke
null

);

/I Register javadoc end key
registerKeybinding(ACTION_JAVADOC_END, JAVA
KeyStroke.getKeyStroke(KeyEvent.VK_END, Key
null

);

/I Register javadoc left key
registerKeybinding(ACTION_JAVADOC_LEFT, JAV
KeyStroke.getKeyStroke(KeyEvent.VK_LEFT, Ke
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OMPLETION_END,

OC_UP,
vent.SHIFT_MASK),

ADOC_DOWN,
yEvent.SHIFT_MASK),

ADOC_PGDN,
N, KeyEvent.SHIFT_MASK),
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KeyEvent.SHIFT_MASK),
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null

/I Register javadoc right key
registerKeybinding(ACTION_JAVADOC_RIGHT, JA
KeyStroke.getKeyStroke(KeyEvent.VK_RIGHT, K
null

);

/I Register javadoc back key
registerKeybinding(ACTION_JAVADOC_BACK, JAV
KeyStroke.getKeyStroke(KeyEvent.VK_LEFT, Ke
null

);

/I Register javadoc forward key
registerKeybinding(ACTION_JAVADOC_FORWARD,
KeyStroke.getKeyStroke(KeyEvent.VK_RIGHT, K
null

);

/I Register open in external browser key
registerKeybinding(ACTION_JAVADOC_OPEN_IN_B
KeyStroke.getKeyStroke(KeyEvent.VK_F1, KeyE

null

);

/I Register open the source in editor key
registerKeybinding(ACTION_JAVADOC_OPEN_SOUR
KeyStroke.getKeyStroke(KeyEvent.VK_O, KeyEv

null

);

/I Register insert the precondition in sour
registerkeybinding(ACTION_JAVADOC_INSERT_PR
KeyStroke.getKeyStroke(KeyEvent.VK_P, KeyEv

null

);

private void uninstallKeybindings() {
for (Iterator it = keyActionPairsList.itera
unregisterKeybinding(
(String)it.next(), // action-name
(KeysStroke)it.next() // keystroke
)
}

keyActionPairsList.clear();
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eyEvent. SHIFT_MASK),

ADOC_BACK,
yEvent.ALT_MASK),

JAVADOC_FORWARD,
eyEvent ALT_MASK),

ROWSER, JAVADOC_OPEN_IN_BROWSER,
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public void propertyChange(PropertyChangeEvent evt) {
String propName = evt.getPropertyName();

if (ExtEditorUl.COMPONENT_PROPERTY .equals(p ropName)) {
if (evt.getNewValue() '= null) { // jus tinstalled
JTextComponent component = extEdito rUl.getComponent();

installKeybindings();
component.addFocusListener(focusL);

} else { // just deinstalled
JTextComponent component = (JTextCo mponent)evt.getOldValue();
uninstallKeybindings();
component.removeFocusListener(focus L);

public void settingsChange(SettingsChangeEvent evt) {
/I Refresh keybindings
uninstallKeybindings();
installKeybindings();

private class JDCPopupAction extends AbstractAc tion {
private int action;

private JDCPopupAction(int action) {
this.action = action;

public void actionPerformed(java.awt.event. ActionEvent actionEvent) {
switch (action) {
case ACTION_POPUP_HIDE:
setVisible(false);
break;
case ACTION_COMPLETION_UP:
if (completion.isVisible()){
getCompletionView().up();
Jelse{
performJavaDocAction(KeyStr oke.getKeyStroke(KeyEvent.VK_UP, 0));
}
break;
case ACTION_COMPLETION_DOWN:
if (completion.isVisible()){
getCompletionView().down();
Jelse {
performJavaDocAction(KeyStr oke.getKeyStroke(KeyEvent.VK_DOWN, 0));
}

break;
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case ACTION_COMPLETION_PGUP:
if (completion.isVisible()){

getCompletionView().pageUp( );
} else{

performJavaDocAction(KeyStr oke.getKeyStroke(KeyEvent.VK_PAGE_UP, 0));
}
break;

case ACTION_COMPLETION_PGDN:
if (completion.isVisible()){

getCompletionView().pageDow n();
else{
performJavaDocAction(KeyStr oke.getKeyStroke(KeyEvent.VK_PAGE_DOWN,
0));
}
break;

case ACTION_COMPLETION_BEGIN:
if (completion.isVisible()){
getCompletionView().begin() ;
telse{
performJavaDocAction(KeyStr oke.getKeyStroke(KeyEvent.VK_HOME, 0));
}
break;
case ACTION_COMPLETION_END:
if (completion.isVisible()){
getCompletionView().end();
Jelse{
performJavaDocAction(KeyStr oke.getKeyStroke(KeyEvent.VK_END, 0));
}
break;
case ACTION_JAVADOC_UP:
performJavaDocAction(KeyStroke. getKeyStroke(KeyEvent.VK_UP, 0));
break;
case ACTION_JAVADOC_DOWN:
performJavaDocAction(KeyStroke. getKeyStroke(KeyEvent.VK_DOWN, 0));
break;
case ACTION_JAVADOC_PGUP:
performJavaDocAction(KeyStroke. getKeyStroke(KeyEvent.VK_PAGE_UP, 0));
break;
case ACTION_JAVADOC_PGDN:
performJavaDocAction(KeyStroke. getKeyStroke(KeyEvent.VK_PAGE_DOWN, 0));
break;
case ACTION_JAVADOC_BEGIN:
performJavaDocAction(KeyStroke. getKeyStroke(KeyEvent.VK_HOME, 0));
break;
case ACTION_JAVADOC_END:
performJavaDocAction(KeyStroke. getKeyStroke(KeyEvent.VK_END, 0));
break;
case ACTION_JAVADOC_LEFT:
performJavaDocAction(KeyStroke. getKeyStroke(KeyEvent.VK_LEFT, 0));
break;
case ACTION_JAVADOC_RIGHT:
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performJavaDocAction(KeyStroke.
break;
case ACTION_JAVADOC_BACK: {
CompletionJavaDoc cjd = extEdit
if (cjd!=null){
cjd.backHistory();

}
break;
case ACTION_JAVADOC_FORWARD: {
CompletionJavaDoc cjd = extEdit
if (cjd!=null){
cjd.forwardHistory();

}

break;

case ACTION_JAVADOC_OPEN_IN_BROWSER

CompletionJavaDoc cjd = extEdit
if (cjd!=null && cjd.isExternal
cjd.openinExternalBrowser()

}
break;
case ACTION_JAVADOC_OPEN_SOURCE: {
CompletionJavaDoc cjd = extEdit
if (cjd!=null){
cjd.goToSource();

}
break;
case ACTION_JAVADOC_INSERT_PRECONDI
CompletionJavaDoc cjd = extEdit
if (Icjd.getPrecondition().isSEm
cjd.insertPrecondition();

break;

getKeyStroke(KeyEvent.VK_RIGHT, 0));

orUl.getCompletionJavaDoc();

orUl.getCompletionJavaDoc();

|
orUl.getCompletionJavaDoc();
JavaDocMounted()){

orUl.getCompletionJavaDoc();

TION: {
orUl.getCompletionJavaDoc();
pty() {

E.8 org.netbeans.editor.ext.CompletionJavaDoc.java

I
* Sun Public License Notice

*

* The contents of this file are subject to the Sun
*Version 1.0 (the "License"). You may not use thi
* compliance with the License. A copy of the Licen
* http://www.sun.com/

Public License
s file except in
se is available at
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*

* The Original Code is NetBeans. The Initial Devel
* Code is Sun Microsystems, Inc. Portions Copyrigh
* Microsystems, Inc. All Rights Reserved.

*

* Contributor(s): Hakan Bergmark, Tony Bergh

*

/

package org.netbeans.editor.ext;

import java.awt.Color;

import java.awt.Rectangle;

import java.lang.Comparable;

import java.beans.PropertyChangeListener;
import java.beans.PropertyChangeEvent;
import java.awt.event.ActionEvent;

import java.awt.event.ActionListener;
import java.lang.StringBuffer;

import java.util. ArrayList;

import java.util.Arrays;

import java.util. StringTokenizer;

import java.util. NoSuchElementException;

import javax.swing.event.ListSelectionListener;
import javax.swing.event.ListSelectionEvent;
import javax.swing.JList;

import javax.swing.SwingUltilities;

import javax.swing.event.CaretEvent;

import javax.swing.event.CaretListener;

import javax.swing.text.JTextComponent;

import javax.swing.Timer;

import org.netbeans.editor.ext.java.JCClass;

import org.netbeans.editor.ext.java.JCField;

import org.netbeans.editor.ext.java.JCMethod;
import org.netbeans.editor.WeakTimerListener;
import org.netbeans.editor.SettingsChangeListener;
import org.netbeans.editor.Settings;

import org.netbeans.editor. Utilities;

import org.netbeans.editor.ext.ExtSettingsNames;
import org.netbeans.editor.ext.ExtSettingsDefaults;
import org.netbeans.editor.SettingsChangeEvent;
import org.netbeans.editor.SettingsUtil;

import org.netbeans.editor.ext.java.JCClass;

import org.netbeans.editor.LocaleSupport;

import java.util.List;

import org.netbeans.editor.ext.java.JCFinder;
import org.netbeans.editor.ext.java.JavaCompletion;
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/**

* Support for javadoc in code completion.

* Contains also static utilities methods for prep aring javadoc HTML content

*

* @author Martin Roskanin

* @since 03/2002

*

public class CompletionJavaDoc implements ActionLis tener, SettingsChangelListener,
PropertyChangeListener {

/** Editor Ul supporting this completion */
protected ExtEditorUl extEditorUl;

/I javadoc browser history
private List history = new ArrayList(5);

private int curHistoryltem = -1;

private JavaDocPane pane;

private JavaDocView view;

private int javaDocDelay;

private Timer timer;

protected Object currentContent;

private ListSelectionListener completionListene r
private boolean javaDocAutoPopup;

private CaretListener caretL;

private boolean showContract;

private ArrayList preCondition;

public static final String BUNDLE_PREFIX = "jav adoc-tag-"; //INOI18N
public static final String LOADING = “javadoc-| oading"; //NOI18N
private static ArrayList omittedTags = new Arra yList();

static{

omittedTags.add("@serial"); //NOI18N
omittedTags.add("@serialField"); //NOI18N
omittedTags.add("@serialData"); /NOI18N
omittedTags.add("@author"); //NOI18N
omittedTags.add("@version"); //NOI18N
omittedTags.add("@beaninfo"); //NOI18N

private static ArrayList contractTags = new Arr ayList();
static{

contractTags.add("@invariant"); //NOI18N

contractTags.add("@pre"); //NOI18N

contractTags.add("@post"); /NOI18N

/** Creates a new instance of CompletionJavaDoc */
public CompletionJavaDoc(ExtEditorUl extEditorU ){
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this.extEditorUl = extEditorUl;

/I Initialize timer

timer = new Timer(0, new WeakTimerListener(
timer.setRepeats(false);
Settings.addSettingsChangeListener(this);

javaDocDelay = getJavaDocDelay();
javaDocAutoPopup = getJavaDocAutoPopup();
preCondition = new ArrayList();

showContract = getShowContract();

/I add completion listener
final ExtEditorUl extUl = extEditorUl;
class ClearTask implements Runnable {
public void run(){
Completion com = extUl.getCompletio
if (com != null && com.isPaneVisibl
CompletionJavaDoc completionJav
if (completionJavaDoc!=null){
if(completionJavaDoc.autoPo
completionJavaDoc.setCo
clearHistory();
completionJavaDoc.setCo
addToHistory(com.getSel
telse{
completionJavaDoc.setCo

class SelectionObserver implements ListSele
public void valueChanged(ListSelectionE
SwingUtilities.invokeLater(new Clea

completionListener = new SelectionObserver(

Completion completion = extEditorUl.getComp
if (completion != null){
if (completion.getView() instanceof JLi
JList completionList = (JList)compl
completionList.addListSelectionList

Vi

* Hides JavaDoc if completion is hidden.

this)); // delay will be set later

n(;
eO)

aDoc = extUl.getCompletionJavaDoc();

pupOX
ntent(LocaleSupport.getString(LOADING));

ntent(com.getSelectedValue());
ectedValue());

ntent(null);

ctionListener {
vent e){
rTask());

letion();

st){
etion.getView();
ener(completionListener);



*/
class MyCaretListener implements CaretListe
public void caretUpdate( CaretEvent e )
Completion com = extUl.getCompletio
if (com == null) return;
JDCPopupPanel panel = com.getJDCPop
if (panel == null) return;
if (panel.isVisible() && !com.isPan
setJavaDocVisible(false);

}

caretL = new MyCaretListener();

synchronized (extEditorUl.getComponentLock(
/I if component already installed in Ex
JTextComponent component = extEditorUl.
if (component != null) {
propertyChange(new PropertyChangeEv

component));

}

extEditorUl.addPropertyChangeListener(t

public void propertyChange(PropertyChangeEvent
String propName = evt.getPropertyName();

if (ExtEditorUl.COMPONENT_PROPERTY .equals(p
JTextComponent component = (JTextCompon

if (component != null) { // just instal
component.addCaretListener( caretL

} else { // just deinstalled
cancelPerformingThread();
component = (JTextComponent)evt.get

if( component != null') {
component.removeCaretListener(

private JDCPopupPanel getJDCPopupPanel(){
Completion completion = extEditorUl.getComp
if (completion != null){
return completion.getJDCPopupPanellfExi
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upPanellfExists();

eVisible(){

DA
tEditorUl simulate installation

getComponent();

ent(extEditorUl,
ExtEditorUl.COMPONENT_PROPERTY, null,

his);

evt) {

ropName)) {
ent)evt.getNewValue();
led

);

OldValue();

caretlL );

letion();

sts();



}

return null;

/** Returns JavaDoc popup pane */
public JavaDocPane getJavaDocPane(){
Completion completion = extEditorUl.getComp
if (completion != null){
return completion.getJDCPopupPanel().ge

if (pane == null){
pane = new ScrollJavaDocPane(extEditorU

}

return pane;

/** Returns JavaDoc View */
public JavaDocView getJavaDocView(){
if (view == null) {
view = new HTMLJavaDocView(getJavaDocBG

}

return view;

/** Sets javadoc popup window visibility */
public void setJavaDocVisible(final boolean vis
final IDCPopupPanel jdc = getIDCPopupPanel(
if (jdc!=null){
getJavaDocPane().setShowWebEnabled(isEx
if (!SwingUltilities.isEventDispatchThre
SwingUtilities.invokeLater(
new Runnable() {
public void run() {
jdc.setJavaDocVisible(visib
}
W
else{
jdc.setJavaDocVisible(visible);

public synchronized void addToHistory(Object ur
int histSize = history.size();
for (int i=curHistoryltem+1; i<histSize; i+
history.remove(history.size()-1);
}
history.add(url);
curHistoryltem = history.size()-1;
if (curHistoryltem > 0) getJavaDocPane().se

letion();

tJavaDocPane();

Color());

ible){
);

ternalJavaDocMounted());

ad0X

le);

¢

tBackEnabled(true);
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getJavaDocPane().setForwardEnabled(false);

public synchronized void backHistory(){
if (curHistoryltem > 0) {
curHistoryltem--;
setContent(history.get(curHistoryltem),
if (curHistoryltem == 0) getJavaDocPane
getJavaDocPane().setForwardEnabled(true

public synchronized void forwardHistory(){
if (curHistoryltem <history.size()-1){
curHistoryltem++;
setContent(history.get(curHistoryltem),
if (curHistoryltem == history.size()-1)
getJavaDocPane().setBackEnabled(true);

public synchronized void clearHistory(){
curHistoryltem = -1;
history.clear();
getJavaDocPane().setBackEnabled(false);
getJavaDocPane().setForwardEnabled(false);

public boolean isVisible(){

return getJavaDocPane().getComponent().isVi

/** Interrupts timer that is responsible for de
public void cancelPerformingThread(){
timer.stop();

/** Sets content of javadoc
* @param content it is Object of the java mem
JCConstructor
* @param postRequest if false, javadoc window
*/
public synchronized void setContent(Object cont
timer.stop();
if (content == null) {
setJavaDocVisible(false);
return;
}
currentContent = content;
if (postRequesty{
timer.setlnitialDelay(javaDocDelay);

false);
().setBackEnabled(false);
)

false);

getJavaDocPane().setForwardEnabled(false);

sible();

layed popup of javadoc window */

ber such as JCClass, JCMethod, JCField or

is popuped without delay

ent, boolean postRequest){
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timer.setDelay(javaDocDelay);
timer.start();

telse{
actionPerformed(null);

/** Sets content of javadoc with postRequest se

* @see #setContent(java.lang.Object, boolean)

*/

public void setContent(Object content){
setContent(content, true);

/** Immediately sets Content of javadoc withou
* @param content String representation of the
* Inthe case of current implementation i
*  Can be <code>null</code> in this case |
*/
public void setContent(String content){
if (content == null){
setJavaDocVisible(false);
return;
}

getJavaDocView().setContent(content);

/**

* Invoked when an action occurs.

*/

public synchronized void actionPerformed(Action
/I[PENDING] - javaDoc for standalone editor

/** Retrieve a background color of javadoc from
private Color getJavaDocBGColor(){
Class kitClass = Utilities.getKitClass(extE
if (kitClass != null) {
return (Color)SettingsUtil.getValue(kit
ExtSettingsNames.JAVADOC_BG_C
ExtSettingsDefaults.defaultda
}

return ExtSettingsDefaults.defaultJavaDocBG

/** Retrieve a javadoc popup delay from options
private int getJavaDocDelay(){
Class kitClass = Utilities.getKitClass(extE
if (kitClass != null) {
return ((Integer)Settingsutil.getValue(
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tted to true

popup delay

displayed text.

tis an HTML document
avaDoc popup will be hidden

Event e) {

options */
ditorUl.getComponent());
Class,

OLOR,

vaDocBGColor);

Color;

*/

ditorUl.getComponent());

kitClass,



ExtSettingsNames.JAVADOC_AUTO
ExtSettingsDefaults.defaultJa
}

return ExtSettingsDefaults.defaultJavaDocAu

/** Retrieve a auto popup of javadoc property f
private boolean getJavaDocAutoPopup(){
Class kitClass = Utilities.getKitClass(extE
if (kitClass != null) {
return ((Boolean)SettingsUtil.getValue(
ExtSettingsNames.JAVADOC_AUTO
ExtSettingsDefaults.defaultda
}

return ExtSettingsDefaults.defaultJavaDocAu

/** Returns whether javadoc window should be in
public boolean autoPopup()}{
return javaDocAutoPopup;

public void settingsChange(SettingsChangeEvent

if (ExtSettingsNames.JAVADOC_BG_COLOR.equal

getJavaDocView().setBGColor(getJavaDocB

if (ExtSettingsNames.JAVADOC_AUTO_POPUP_DEL

javaDocDelay = getJavaDocDelay();

if (ExtSettingsNames.JAVADOC_AUTO_POPUP.equ

javaDocAutoPopup = getJavaDocAutoPopup(

if (ExtSettingsNames.SHOW_CONTRACT .equals(e

showContract = getShowContract();

/** Prepares raw javadoc content

* @param cls root class

* @param member String representation of fiel

* @param content raw javadoc content text

*/

public String prepareJavaDocContent(JCClass cls
return prepareJavaDocContent(cls, member, ¢

/** Checks whether a tag should be omitted in j

_POPUP_DELAY,
vaDocAutoPopupDelay)).intValue();

toPopupDelay.intValue();

rom options */

ditorUl.getComponent());

kitClass,

_POPUP,

vaDocAutoPopup)).booleanValue();

toPopup.booleanValue();

voked automatically */

evt) {

s(evt.getSettingName()){
GColor());

AY .equals(evt.getSettingName()){

als(evt.getSettingName())){
)

vt.getSettingName())) {

d or method

, String member, String content){
ontent, null);

avadoc */



public boolean isOmittedJavaDocTag(String tag){
return omittedTags.contains(tag);

/** Parses given link such as <code>java.awt.Co

* and returns parsed Object

* @return Object of JCClass, JCMethod, JCCons

*/

public Object parseLink(String link, JCClass cl
return null;

protected boolean isNotFullyQualifiedinnerClass
if (inner.indexOf(".") != inner.lastindexOf
Il fully qualified
return false;
}
String pkgName = cls.getPackageName();
return (JavaCompletion.getFinder().getExact
(pkgName+"."+inner) : inner ) != null); //NOI18N
}

protected String findProperClass(String name, J
if (cls == null) return null;
String ret = null;

JCClass retClass;
if (cls.getPackageName()!=null && cls.getPa
retClass =

JavaCompletion.getFinder().getExactClass(cls.getPac

telse{

retClass = JavaCompletion.getFinder().g

if (retClass != null){
return retClass.getFullName();

List classes = JavaCompletion.getFinder().f
if (classes.size()>0){
ret = ((JCClass)classes.get(0)).getFull

return ret;

/** Creates a link from given javadoc @see or @

* @param prm link parameter such as <code>jav

* @param cls root class to which link a link
<code>#addHierarchyListener</code>

*/

mponent#addHierarchyListener</code>

tructor or JCField

sH

(String inner, JCClass cls){
("."){ //INOI1L8N

Class( (pkgName.length()>0) ?

CClass cls){

ckageName().length()>0){

kageName()+"."+name); //NOI18N

etExactClass(name);

indClasses(null, name, true);

Name();

link parameter and root class
a.awt.Component#addHierarchyListener</code>
parameter without class specification like



public String createAnchor(String prm, JCClass
StringBuffer ret= new StringBuffer(prm.leng
String label = "; //NOI18N
int lastParenthesisOccurence = prm.lastinde

boolean linkedObjectExists = (parseLink(prm

int indexOfSpaceAfterLastParenthesis = prm.
if (indexOfSpaceAfterLastParenthesis > 0)
prm.substring(indexOfSpaceAfterLastParenthesis+1);

if (prm.startsWith("#")){ //NOI18N
if (linkedObjectExists){
ret.append("<a href="").append(cls.
prm.substring(0,indexOfSpaceAfterLastParenthesis-1)
"><code>").append(((label.length()
0)?label:prm.substring(1))).append('</code></a>");
else{
ret.append("<code>").append(((label
0)?label:prm.substring(1))).append(“</code>"); /INO
}

Jelse{
if (linkedObjectExists){
String href =
((label.length()>0)?prm.substring(0,indexOfSpaceAft
if (href.indexOf(".")<0 || isNotFul
/I stick a package before
String refCls = (href.indexOf("
href.indexOf("#")) : href; //INOI18N
String refMember = (href.indexO
href.substring(href.indexOf("#")+1) : "; //INOI18N
String fullClassName = findProp
if (fullClassName != null){
href = (refMember.length()>
fullClassName; //NOI18N
telse{
return "<a href=""+href+">
((label.length() > 0)?label
/INOI18N

}
ret.append('<a href=").append(href

((label.length() > 0)?label:prm.rep
/INOI18N
telse{
ret.append("<code>").append(((label
0)?label:prm.replace(#',""))).append("</code>");
}
}

return ret.toString();
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cls){
th() + 50); /INOI18N

xOf(")"); //INOI18N

, cls) I=null);

indexOf(" " lastParenthesisOccurence);
label =

getFullName()).append(((label.length()>0) ?
:prm)).append( //NOI18N
>

/INOI18N

length() >
118N

erLastParenthesis):prm);
lyQualifiedinnerClass(href, cls)){ //NOI18N

#") > 0) ? href.substring(0,

f(#) > 0) 2

erClass(refCls, cls);

0) ? fullClassName+"#"+refMember :

<code>"+ //NOI18N
;prm.replace(#,'."))+"</code></a>";

).append("'><code>").append( /NOI18N
lace('#',".")).append("</code></a>");

length() >
/INOI18N



/** Processes given javadoc content and replace s @link parameters to anchors
* @param content raw javadoc content
* @param cls root class

*,

/

public String createLinks(String content, JCCla ss cls){
StringBuffer ret = new StringBuffer(content Jlength());
StringTokenizer strTok = new StringTokenize r(content ,"{"); //INOI18N

String next=""; //NOI18N
boolean linkAppended = false;

boolean useOriginalContent = true;

while (strTok.hasMoreTokens()){
next = strTok.nextToken("{"); /NOI18N
if (strTok.hasMoreTokens()) {

String link = strTok.nextToken("}") ; INOI18N
linkAppended = false;
if (link.indexOf("@link ") > 0) {/ /NOI18N
useOriginalContent = false;
int linkPos = link.indexOf("@li nk ")+6; //NOI18N
if (next.startsWith("}")) next = next.substring(1); //NOI18N
link = createAnchor(link.substr ing(linkPos), cls);

linkAppended = true;

ret.append(next);
ret.append(link);

}else {
if (linkAppended && next.startsWith ("}")) next = next.substring(1); //NOI18N
ret.append(next);
}
}
return useOriginalContent ? content : ret.t oString();
}
/** Prepares raw javadoc content with given ja vadoc parameters

* @param cls root class
* @param member String representation of fiel d or method
* @param content raw javadoc content text
* @param tags javadoc tag items array
*/
public String prepareJavaDocContent(JCClass cls , String member, String content,
CompletionJavaDoc.JavaDocTagltem tags[]){
if (content != null){
content = createLinks(content, cls);
telse{
content =""; //NOI18N
}
StringBuffer sb = new StringBuffer(512);
clearPrecondition();
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/Isb.insert(0,"<font size="4"><code><b>"+cl
/INOI18N
sh.append("<font

size='+0"><b>").append(createAnchor(cls.getFullName

if (member.length()>0) sh.append("<pre>").a
if('showContract()) {

}

sb.append("<blockquote>").append(conten

if(sh.indexOf("</pre>") == -1) {

}

sb.append(“<br>");

if (tags!=null){

Arrays.sort(tags);
tags = sortContractTags(tags);
String curParam =""; //NOI18N
int curltem = 0;
for (int i=0; i<tags.length; i++){
if ('curParam.equals(tagsli].getNam

if ((isOmittedJavaDocTag(tagsli].getName()) || show

lisContractTag(tags[i].getName())) {

continue;

if(lcurParam.equals(™)) sb.app

sh.append("<b>").append(LocaleSupport.getString(BUN
e())).append("</b><blockquote>"); //NOI18N

curParam = tags|i].getName();
curltem = 0;

if (curltem>0)
sbh.append(“"<br>"); //INOI18N

if (curParam.equals("@param"))X //N
String prm = tags[i].getText();
int spacePos = prm.indexOf(" ")
if (spacePos>0){
String anchoredText = creat
sh.append("<code>").append(

- ").append(anchoredText); /NOI18N

Yelse{
sb.append(prm);
}
lelse if (curParam.equals("@see")){
String txt = tagsli].getText();
if (txt.startswith("\"")){ //NO
txt = txt.substring(1);
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s.toString()+"</b></code></font>");

(),cls)).append("</b></font>"); //INOI18N

ppend(member).append('</pre>"); //INOI18N

t).append(“</blockquote>"); //NOI18N

eOX
Contract()) &&

end("</blockquote>"); //INOI18N

DLE_PREFIX+tags[i].getName(),tags[i].getNam

OI18N

; /INOI18N

eLinks(prm.substring(spacePos), cls);
prm.substring(0,spacePos)).append("</code>

/INOI18N

118N



if (txt.endsWith("\"")) txt = txt.substring(0,txt.length()-1);

/INOI18N
sb.append(txt);
}else if(txt.startsWith("<")){ /INOI18N
sb.append(txt);
telse{
sb.append(createAnchor(tags [i].getText(),cls));
}
Jelse{
sh.append(createLinks(tags|i].g etText(), cls));
}
if(curParam.equals(*@pre")) { //NOI 18N
preCondition.add(tagsli].getTex t();
getJavaDocPane().setInsertPreEn abled(true);
}
curltem++;
}
if(lcurParam.equals(™)) sb.append("</b lockquote>"); //INOI18N
}

return sb.toString();

public void goToSource(}{
}

public void openInExternalBrowser()}{

}

public boolean isExternalJavaDocMounted(){

return false;

public interface JavaDocTagltem extends Compara ble{
public String getName();
public String getText();

/** Removes previously stored precondition. */

public synchronized void clearPrecondition() {
preCondition.clear();
getJavaDocPane().setinsertPreEnabled(false) ;

/** Returnes the stored raw precondition.

* @return the raw precondition.

*/

public ArrayList getPrecondition() {
return preCondition;
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/** Retrieves the show contract property from o
* @return true if only show contract tags is s
*/
private boolean getShowContract() {
Class kitClass = Utilities.getKitClass(extE
if (kitClass != null) {
return ((Boolean)SettingsUtil.getValue(

ExtSettingsNames.SHOW_CONTRAC

ExtSettingsDefaults.defaultSh
}

return ExtSettingsDefaults.defaultShowContr

/** Checks whether a tag is an contract tag i.e

* @param tag the tag to be checked.

* @return true if the tag is a contract tag; f

*/

public boolean isContractTag(String tag) {
return contractTags.contains(tag);

public void insertPrecondition() {

}

/** Checks whether only contract should be show
* @return true if only contract should be show
*/
public boolean showContract() {
return showContract;

/** Sorts the tags, making the @pre tags appear
* @param tags[] the array of tags to be sorted
* @return the sorted array of tags.

*/

private CompletionJavaDoc.JavaDocTagltem[]

sortContractTags(CompletionJavaDoc.JavaDocTagltem t

int precur = 0;

int postcur = 0;

ArrayList list = new ArrayList(Arrays.asLis
CompletionJavaDoc.JavaDocTagltem ret[] = ta

for(inti = 0; i < tags.length; i++) {
if(tagsli].getName().equals("@pre")) {
CompletionJavaDoc.JavaDocTagltem te
(CompletionJavaDoc.JavaDocTagltem)list.get(i);
list.remove(i);
list.add(precur, temp);
precur++;

ptions.
et; false otherwise.

ditorUl.getComponent());
kitClass,

T,
owContract)).booleanValue();

act.booleanValue();

. @pre, @post, or @invariant.

alse otherwise.

n in javadoc window.
n; false otherwise.

before the @post tags.

ags]) {

t(tags));
gs;

mp =



}
else if(tags[i].getName().equals("@post
CompletionJavaDoc.JavaDocTagltem te
(CompletionJavaDoc.JavaDocTagltem)list.get(i);
list.remove(i);
list.add(precur + postcur, temp);

postcur++;

for(inti = 0; i < list.size(); i++) {

ret[i] = (CompletionJavaDoc.JavaDocTagl

return ret;

N

mp =

tem)list.get(i);

E.9 org.netbeans.modules.editor.java.Bundle.properties

# Sun Public License Notice

#

# The contents of this file are subject to the Sun

# Version 1.0 (the "License”). You may not use this
# compliance with the License. A copy of the Licens
# http://www.sun.com/

#

# The Original Code is NetBeans. The Initial Develo
# Code is Sun Microsystems, Inc. Portions Copyright
# Microsystems, Inc. All Rights Reserved.

#

# Contributor(s): Hakan Bergmark, Tony Bergh

JC_title=Update Code Completion Database
JC_progress_title=Updating Code Completion Database
JC_db_prefix=Code Completion Database File Name
JC_db_prefix.mnemonic=P

JC_title_tooltip=Two files will appear (with .jcs a
directory.

JC_class_level=Classes

JC_field_level=Fields

JC_method_level=Methods
JC_storage_levels=Storage Levels
JC_auto_update=\ Automatic Update
JC_auto_update_mnemonic=A
JC_mount_filesystem=\ Mount as Filesystem
JC_mount_filesystem_mnemonic=M
JC_inspecting=Inspecting folders
CTL_JC_level_package=\ All Except Private
CTL_JC_level_private=\ All
CTL_JC_level_protected=\ Protected and Public
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CTL_JC_level_public=\ Public

ask_overwrite=Code Completion DB file with name {0} already exists. Overwrite?
JC_building_class=Building Class List

JC_init_parser=Invoking parser

JC_updating_db=Updating Database

JC_entries=entries

JC_updating_memory=Updating Memory Database

JC_classes_done=folders processed

JC_classes_found=folders found

JC_classes_done_of=of

JC_creating_parserDB_status_displayer=Creating code completion DB for the filesystem {0}...
JC_parsing_finished_status_displayer=Code completio n DB has been created for the filesystem
{0}.

JC_parsing_cancelled_status_displayer=Creation of t he code completion DB for the filesystem
{0} has been cancelled.

ERR_Wrong_mounting_point=Class \"{O}\" claims to ex ist in package \"{1}\", yet it is mounted
under package \"{2}\". The package \"{2}\" will not be updated.”

ACSD_CTL_JC_level_package=
ACSD_CTL_JC_level_private=
ACSD_CTL_JC_level_protected=
ACSD_CTL_JC_level_public=
ACSD_JC=
ACSD_JC_progress=
ACSD_JC_AUTOUPDATE=
ACSD_JC_MOUNT=

update_action=U&pdate Code Completions...
ccdbm_action=Code Completion &Database Manager

CTL_Watch_Title=New Watch
CTL_Watch_Name=Watch Expression:
CTL_Watch_Name_Mnemonic=W
ACSD_CTL_Watch_Name=
ACSD_WatchPanel=

NAME_JavaFastOpenAction=Go &To Class...

MSG_JavaFastOpen=The Go To Class feature can find a nd open a file only if its filesystem is
mounted in the Explorer and the Code Completion Dat abase has been updated for that
filesystem.\n\nTo update the Code Completion Databa se, right-click in the Explorer on the
package or filesystem containing the classes you wa nt to add to the database, then choose
Tools > Update Code Completions... from the context ual menu.

CTL_DNSTDNT=\ Do Not Show This Dialog Next Time
CTL_DNSTDNT_Mnemonic=D
ACSD_CTL_DNSTDNT=

show_javadoc=Show Javadoc

cannot_find_javadoc=Cannot find javadoc. Check the Javadoc Manager to make sure the
documentation is mounted.

generate-goto-popup=Go To

goto_source_of=Go to Source of

goto_source_explore_package=Explore package {0}
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goto_source_open_source=Source ({0})
goto_source_open_source_not_formatted=Source
goto_source_package_not_found=Package {0} not found
goto_source_source_not_found=Source {0} not found i
LAB_JavalndentEngine=Java Indentation Engine
ask_update=Do you want to create a Code Completion
HINT_JavalndentEngine=Indentation engine for Java f
PROP_indentEngine_javaFormatNewlineBeforeBrace=Add
HINT_indentEngine_javaFormatNewlineBeforeBrace=If T
line.
PROP_indentEngine_javaFormatSpaceBeforeParenthesis=
HINT_indentEngine_javaFormatSpaceBeforeParenthesis=
parenthesis.
PROP_indentEngine_javaFormatLeadingStarinComment=Ad
HINT_indentEngine_javaFormatLeadingStarinComment=If
inside block comments.

HINT_javadoc_browser_back_button=Go to previous pag
HINT_javadoc_browser_forward_button=Go to next page
HINT_javadoc_browser_show_web_button=Show javadoc i
HINT_javadoc_browser_goto_source_button=Open source
HINT_javadoc_browser_insert_pre_button=Insert preco

javadoc_content_not_found=<hr size=1 color=black no
found.</font> Either Javadoc documentation for this
mounted a filesystem that contains the source for t

is displayed in this box is generated from source f
documentation.

#Code Completion Database Customizer
PDCD_PREFIX=Name
PDCD_FILESYSTEM=Filesystem
PDCD_AUTOUPDATE=Autoupdate
PDCD_STATUS=Status
PDCD_STATUS_PARSING=Creating...
PDCD_STATUS_QUEUED=Queued
PDCD_STATUS_CANCELLED=Cancelled
PDCD_FILES=Code Completion Database Files:
PDCD_FILES_Mnemonic=F
PDCD_UPDATE=Update...
PDCD_UPDATE_Mnemonic=U
PDCD_DELETE=Delete
PDCD_DELETE_Mnemonic=D
PDCD_ADD=Add...
PDCD_ADD_Mnemonic=A
PDCD_STOP=Stop
PDCD_STOP_Mnemonic=S

PDCD_PDCUSTOMIZER=Code Completion Database Manager

PDCD_CLOSE=Close
PDCD_CLOSE_Mnemonic=C

in Filesystems.

n Filesystems.

Database for filesystem: \n {0}?

iles.

Newline Before Brace

rue, put curly braces on the following

Add Space Before Parenthesis
If True, add a space before opening

d Leading Star in Comment
True, add asterisk to lines beginning

n external web browser
in editor
ndition test

shade><font color=\"#7c0000\">Javadoc not
item does not exist or you have not

his class. The Javadoc documentation that
iles, not from compiled Javadoc



PDC_JarArchivesMask=JAR and ZIP Archives
PDC_ChooserTitle=Add
PDC_SelectButton=Select
PDC_SelectButton_Mnemonic=S
PDC_DeleteQuestion=Are you sure you want to delete
PDC_DeleteDialogTitle=Confirm Deletion
ACSD_PDCD_ADD=
ACSD_PDCD_UPDATE=
ACSD_PDCD_DELETE=
ACSD_PDCD_TABLE=
ACSD_PDCD_CLOSE=
ACSD_PDCD_PANEL=

#AutoUpdateQuestionPanel
AUQP_DO_NOT_SHOW_NEXT_TIME=\ Do Not Show This Dialo
AUQP_DO_NOT_SHOW_NEXT_TIME_Mnemonic=D
AUQP_YES=\ Yes

AUQP_YES_Mnemonic=Y

AUQP_NO=\ No

AUQP_NO_Mnemonic=N

AUQP_UPDATE_QUESTION=Do you want to include newly m
Completion Database?

AUQP_DELETE_QUESTION=Do you also want to delete Cod
filesystem \"{O}\"?

java-desc-goto-help=Goto Javadoc

{0} Code Completion Database file?

g Next Time

ounted filesystem \"{O}\" in the Code

e Completion Database file for unmounted

E.10 org.netbeans.modules.editor.java.NbScrollJavaDockPa.java

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun
*Version 1.0 (the "License"). You may not use thi
* compliance with the License. A copy of the Licen
* http://www.sun.com/

*

* The Original Code is NetBeans. The Initial Devel
* Code is Sun Microsystems, Inc. Portions Copyrigh
* Microsystems, Inc. All Rights Reserved.

*

* Contributor(s): Hakan Bergmark, Tony Bergh
*/

package org.netbeans.modules.editor.java;

import javax.swing.JToolBar;

import java.awt.GridBagLayout;

import java.awt.GridBagConstraints;

import java.awt.Insets;

import java.awt.Rectangle;

import org.netbeans.editor.ext.ScrollJavaDocPane;
import java.awt.event.MouseAdapter;

import javax.swing.JButton;

import java.awt.event.MouseEvent;

import javax.swing.Imagelcon;

import org.netbeans.editor.ext. CompletionJavaDoc;
import org.netbeans.editor.ext.ExtEditorUl;

import org.openide.util.NbBundle;

Vi
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*

* @author Martin Roskanin
* @since 03/2002
*
/
public class NbScrollJavaDocPane extends ScrollJava

private JToolBar toolbar;

private Imagelcon iBack, iForward, iGoToSource,

private JButton bBack, bForward, bGoToSource, b

private static final String BACK = "org/netbean
/INOI18N

private static final String FORWARD = "org/netb
/INOI18N

private static final String GOTO_SOURCE =
"org/netbeans/modules/editor/resources/gotosource.g

private static final String SHOW_WEB =
"org/netbeans/modules/editor/resources/htmlView.gif

private static final String INSERT_PRE =
"org/netbeans/modules/editor/resources/insert_pre.g

private CompletionJavaDoc cjd;

/** Creates a new instance of NbScrollCompletio
public NbScrollJavaDocPane(ExtEditorUl extEdito
super(extEditorUl);
cjd = extEditorUl.getCompletionJavaDoc();

}

protected Imagelcon resolvelcon(String res){
return new Imagelcon(org.openide.util. Utili

}

protected void installTitleComponent() {
toolbar = new JToolBar();
toolbar.setFloatable(false);

toolbar.setBorder(new javax.swing.border.Em
2));

toolbar.setLayout(new GridBagLayout());

GridBagConstraints gdc = new GridBagConstra

gdc.gridx = 0;

gdc.gridy = 0;

gdc.anchor = GridBagConstraints. WEST;

iBack = resolvelcon(BACK);
if (iBack !=null){

bBack = new BrowserButton(iBack);
bBack.addMouseListener(new MouseEventLi
bBack.setEnabled(false);
bBack.setMargin(new Insets(0, 0, 0, 0))

bBack.setToolTipText(NbBundle.getBundle(JavaKit.cla
tton")); //NOI18N
toolbar.add(bBack, gdc);

}
gdc.gridx = 1;
gdc.gridy = 0;

gdc.anchor = GridBagConstraints. WEST;

iForward = resolvelcon(FORWARD);

if (IForward '=null){
bForward = new BrowserButton(iForward);
bForward.addMouseListener(new MouseEven
bForward.setEnabled(false);

bForward.setToolTipText(NbBundle.getBundle(JavaKit.

ard_button")); /NOI18N
bForward.setMargin(new Insets(0, 0, 0,
toolbar.add(bForward, gdc);

gdc.gridx = 2;
gdc.gridy = 0;
gdc.anchor = GridBagConstraints. WEST;
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DocPane {

iShowWeb, ilnsertPre;
ShowWeb, binsertPre;
s/modules/editor/resources/back.gif";

eans/modules/editor/resources/forward.gif";

if"; /INOI18N
", /INOI18N

if"; /INOI18N

nPane */
rul) {

ties.loadimage (res));

ptyBorder(new java.awt.Insets(1, 2, 1,

ints();

stener(bBack));

ss).getString("HINT_javadoc_browser_back_bu

tListener(bForward));

class).getString("HINT_javadoc_browser_forw

0));



iShowWeb = resolvelcon(SHOW_WEB);
if (IShowWeb !=null){

bShowWeb = new BrowserButton(iShowWeb);

bShowWeb.setToolTipText(NbBundle.getBundle(JavaKit.
_web_button")); /NOI18N
bShowWeb.addMouseListener(new MouseEven
bShowWeb.setMargin(new Insets(0, 0, 0,
toolbar.add(bShowWeb, gdc);
}

gdc.gridx = 3;
gdc.gridy = 0;
gdc.anchor = GridBagConstraints. WEST;

iGoToSource = resolvelcon(GOTO_SOURCE);
if (IGoToSource !=null){
bGoToSource = new BrowserButton(iGoToSo

bGoToSource.setToolTipText(NbBundle.getBundle(JavaK
oto_source_button")); //NOI18N
bGoToSource.addMouseListener(new MouseE
bGoToSource.setMargin(new Insets(0, 0,
toolbar.add(bGoToSource, gdc);
}

gdc.gridx = 4;

gdc.gridy = 0;

gdc.weightx = 1.0;

gdc.anchor = GridBagConstraints. WEST;

ilnsertPre = resolvelcon(INSERT_PRE);
if(ilnsertPre != null) {
binsertPre = new BrowserButton(ilnsertP
binsertPre.setEnabled(false);

binsertPre.setToolTipText(NbBundle.getBundle(JavaKi

sert_pre_button")); /NOI18N
binsertPre.addMouseListener(new MouseEv
binsertPre.setMargin(new Insets(0, 0, 0
toolbar.add(bInsertPre, gdc);

add(toolbar);

public void setBounds(Rectangle r){
super.setBounds(r);
scrollPane.setBounds(r.x, 25, r.width+1, r.
toolbar.setBounds(r.x+1, 1, r.width-2, 24);

}

public void setForwardEnabled(boolean enable) {
bForward.setEnabled(enable);

}

public void setBackEnabled(boolean enable) {
bBack.setEnabled(enable);

}

public void setShowWebEnabled(boolean enable) {
bShowWeb.setEnabled(enable);

public void setinsertPreEnabled(boolean enable)
binsertPre.setEnabled(enable);

}

class MouseEventListener extends MouseAdapter {
JButton button;
MouseEventListener(JButton button) {
this.button = button;

}
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class).getString("HINT_javadoc_browser_show

tListener(bShowWeb));
0));

urce);
it.class).getString("HINT_javadoc_browser_g

ventListener(bGoToSource));
0, 0));

re);
t.class).getString("HINT_javadoc_browser_in

entListener(binsertPre));

, 0);

height - 25);



public void mouseEntered(MouseEvent ev) {
if (button.isEnabled()){
button.setBorderPainted(true);

public void mouseExited(MouseEvent ev) {
button.setBorderPainted(false);

}

public void mouseClicked(MouseEvent evt) {
if (button.equals(bBack){
cjd.backHistory();
lelse if(button.equals(bForward)){
cjd.forwardHistory();
lelse if(button.equals(bGoToSource)){
cjd.goToSource();
lelse if (button.equals(bShowWeb)){
cjd.openinExternalBrowser();
else if(button.equals(blnsertPre)) {
cjd.insertPrecondition();
}
}
}
}

E.11 org.netbeans.modules.editor.java.NbCompletionJavafix.java

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun
*Version 1.0 (the "License”). You may not use thi
* compliance with the License. A copy of the Licen
* http://www.sun.com/

*

* The Original Code is NetBeans. The Initial Devel
* Code is Sun Microsystems, Inc. Portions Copyrigh
* Microsystems, Inc. All Rights Reserved.

*

* Contributor(s): Hakan Bergmark, Tony Bergh
*/

package org.netbeans.modules.editor.java;

import java.awt.event.ActionEvent;

import java.beans.PropertyVetoException;
import java.io.File;

import java.io.|OException;

import java.lang.lllegalArgumentException;

import org.openide.src.JavaDoc;

import org.openide.src.ClassElement;
import org.openide.util.RequestProcessor;
import org.openide.src.ldentifier;

import org.openide.src.FieldElement;
import org.openide.src.Type;

import org.openide.src.MethodElement;
import org.openide.src.ConstructorElement;
import org.openide.src.JavaDocTag;

import org.netbeans.editor.ext. CompletionJavaDoc;
import org.netbeans.editor.ext.ExtEditorUl;

import org.netbeans.editor.ext.java.JCField;
import org.netbeans.editor.ext.java.JCMethod;
import org.netbeans.editor.ext.java.JCClass;
import org.netbeans.editor.ext.java.JCParameter;
import org.netbeans.editor.ext.java.JCConstructor;
import java.util.List;

import java.util. ArrayList;

import java.util. StringTokenizer;

import java.util.Map;

import java.util. HashMap;

import org.netbeans.editor.ext.java.JCFinder;
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import org.netbeans.editor.ext.java.JavaCompletion;
import java.net.URL;

import java.util. Enumeration;

import org.netbeans.modules.editor.java.NbJavaSynta
import org.netbeans.modules.editor.NbEditorUtilitie
import org.netbeans.editor. Utilities;

import org.netbeans.editor.SyntaxSupport;

import org.openide.filesystems.FileObject;

import org.openide.filesystems.FileSystem;

import org.openide.filesystems.FileSystemCapability
import org.openide.filesystems.JarFileSystem;
import org.openide.filesystems.Repository;

import org.openide.util.NbBundle;

/**
*
* @author Martin Roskanin
* @since 03/2002
*
/
public class NbCompletionJavaDoc extends Completion

ParsingThread task = null;

Map lookupCache;

private static final String CONTENT_NOT_FOUND =
NbBundle.getMessage(NbCompletionJavaDoc.class, "jav

private static boolean javaSourcesMounted;

private static boolean inited = false;

/** Creates a new instance of NoCompletionJavaD
public NbCompletionJavaDoc(ExtEditorUl extEdito
super(extEditorUl);
lookupCache = new HashMap(89);
RequestProcessor.postRequest(new Runnable()
public void run(){
Enumeration e = Repository.getDefau
while (e.hasMoreElements()) {
FileSystem fs = (FileSystem)e.n
if (fs.findResource("java/lang/
javaSourcesMounted = true;
break;

}

inited = true;
}
»
}

private CompletionJavaDoc.JavaDocTagltem[] getJ
CompletionJavaDoc.JavaDocTagltem ret [ = n
CompletionJavaDoc.JavaDocTagltem[jdt.length];
for (int i=0; i<jdt.length; i++){
ret[i] = new JavaDocTagltemImpl(jdt[i].

return ret;

}

private void mountSources()
if (inited == false) return;
if (javaSourcesMounted) return;
javaSourcesMounted = true;
try{
String javaVersion = System.getProperty
if (javaVersion.indexOf("1.4") 1= -1
String fileSeparator = System.getPr
String javaRuntimeRoot = System.get
/INOI18N
String javaRoot = javaRuntimeRoot +

File srcFile = new File(javaRoot+"s
if (srcFile.exists())}{
srcFile = new File(javaRoot+"sr
if (IsrcFile.exists()) return;

FileSystemCapability.Bean cap = new
cap.setCompile (false);

cap.setDebug (false);

cap.setExecute (false);
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xSupport;
S;

JavaDoc{

adoc_content_not_found"); /NOI18N

oc */

rul) {

{
It().getFileSystems();

extElement();
String.java") !=null){ /NOI18N

avaDocTags(JavaDocTag jdt[]){
ew

name(),jdt[i].text());

("java.version"); //NOI18N

/INOI18N

operty(“file.separator"); //NOI18N
Property("java.home") + fileSeparator;
".." + fileSeparator; //NOI18N

rc.zip"); //NOI18N

c.jar"); /INOI18N

FileSystemCapability.Bean ();



cap.setDoc (false);

JarFileSystem mountedFS = new JarF
mountedFS.setJarFile(srcFile);
mountedFS.setHidden(true);

if (Repository.getDefault().findFil

Repository.getDefault().addFile

}
Jcatch(IOException ioe)}{
Jcatch(PropertyVetoException pve){

}

private ClassElement getClassElement(String cls
ClassElement ce=null;
if (clsFullName == null) return null;
try {
ce = ClassElement.forName(clsFullNa
if (ce == null && !javaSourcesMount
/Imount java sources
mountSources();
ce = ClassElement.forName(clsFu

}

} catch ( ThreadDeath td ) {
throw td;

} catch (Throwable t) { // Parser somet
System.err.printin("Error occurred
t.printStackTrace();

}

return ce;

private ParsingThread setinRequestProcessorThre

ParsingThread pt = new ParsingThread(conten
RequestProcessor.postRequest(pt);
return pt;

}

public void cancelPerformingThread(){
super.cancelPerformingThread();
if (task!=null){
task.stopTask();

}

public synchronized void actionPerformed(Action
if (task!=null){
task.stopTask();

task = setinRequestProcessorThread(currentC

/** Opens source of current javadoc in editor *
public void goToSource(}{
SyntaxSupport sup = Utilities.getSyntaxSupp
NbJavaSyntaxSupport nbJavaSup =

(NbJavaSyntaxSupport)sup.get(NbJavaSyntaxSupport.cl

nbJavaSup.openSource(currentContent, false,

}

/** Opens javadoc in external browser */

public void openInExternalBrowser(){
SyntaxSupport sup = Utilities.getSyntaxSupp
NbJavaSyntaxSupport nbJavaSup =

(NbJavaSyntaxSupport)sup.get(NbJavaSyntaxSupport.cl
URL{[] urls = nbJavaSup.getJavaDocURLs(curre

if (urls = null && urls.length > 0) {
org.openide.awt.HtmIBrowser.URLDisplaye
first URL
}
}

/** Gets the object reference for a method invo

ileSystem(cap);

eSystem(mountedFS.getSystemName()) == null)

System(mountedFS);

FullName){

me);
ed){

lIName);

imes sensitive to forName call !!!
during name resolving"); // NOI18N

ad(final Object content){
v);

Event e) {

ontent);

/
ort(extEditorUl.getComponent());

ass);
false);

ort(extEditorUl.getComponent());
ass);
ntContent);

r.getDefault().showURL(urls[0]); // show

cation. Either the object



* reference is explicit or implicit i.e. 'this

* @param pos the carets' position in the docum

* @return the object reference for the method

*/

public String getObjectReference(int pos) throw
int start = Utilities.getWordStart(extEdito
String id = Ultilities.getldentifier(extEdit

return "this"; /NOI18N
lelse if(id.equals("new")){ /NOI18N
return "; //INOI18N
Jelse {
return id; //NOI18N
}
}

/** Inserts the given object reference before m
* expression, if any.
* @param objref the object reference to be ins
* @param expr the expression where to insert t
* @return the expression given to the method i
*/
public String insertObjectReference(String objr
StringBuffer sb = new StringBuffer(512);
String token;
StringTokenizer st = new StringTokenizer(ex

while(st.hasMoreTokens()) {
token = st.nextToken();
ifisMethodInvocation(token)) {
if(token.startswWith("!")) { /NOI18
sb.append(token.charAt(0) + obj
Jelse {
sb.append(objref + "." + token)

Jelse {
sb.append(token);

if(st.countTokens() != 0) {
sh.append(" *); //NOI18N

return sb.toString();

}

/** Complements the raw precondition by inserti

* method invocations.

* @param raw the raw precondition.

* @param objref the object reference to be ins

* @return the modified precondition containing

* invocations.

*/

public String complementPrecondition(ArrayList
StringBuffer sb = new StringBuffer(512);

sh.append(insertObjectReference(objref, (St
for(inti = 1; i < raw.size(); i++) {
sb.append(" && " + insertObjectReferenc

return sb.toString();

}

/** Checks whether the expression is a method i

* representing a method invocation is as follo

['T?[Mp{Alpha}|_[$INWISTTNIMNR{ASCI*[W)]

* @param expr the expression to checked.

* @return true if the expression is a method i

*/

public boolean isMethodInvocation(String expr)
return expr.matches("['1?[\p{Alpha}|_|$])\

}

/** Inserts a test on the the precondition into
public void insertPrecondition() {
ArrayList al = super.getPrecondition();
if(lal.isEmpty()) {
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ent.

invocation.

s Exception {
rUl.getDocument(), pos);
orUl.getDocument(), start - 1);

118N

ethod invocations in the

erted.

he object reference.
ncluding object references.
ef, String expr) {

pr);

N
ref + "." + token.substring(1));

ng object references before

erted.
object references before method

raw, String objref) {

ring)raw.get(0)));

e(objref, (String)raw.get(i))); /NOI18N
nvocation. The regular expression
ws:

nvocation; false otherwise.

{

\WISPININp{ASCI*\Y)]*); //NOIL8N

the code. */



try{
int cpos = extEditorUl.getComponent

int start = Utilities.getRowStart(e

String objref = getObjectReference(

String expr = complementPreconditio

extEditorUl.getDocument().insertStr
/INOI18N

int end = Utilities.getRowEnd(extEd
extEd
extEditorUl.getDocument().insertStr
Utilities.reformat(extEditorUl.getD
Utilities.getRow

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

protected String findProperClass(String name, J
if (cls == null || name==null) return null;
String ret = null;

if (cls.getPackageName()!=null && cls.getPa
if (getClassElement(cls.getPackageName(
return cls.getPackageName()+"."+nam

Jelse{
if (getClassElement(name) != null){
return name;
}
}

List classes = JavaCompletion.getFinder().f
if (classes.size()>0){

ret = ((JCClass)classes.get(0)).getFull

/l found in Code Completion DB, but it

if (getClassElement(ret) == null) ret =

return ret;

}

protected boolean isNotFullyQualifiedinnerClass
if (inner.indexOf(".") != inner.lastindexOf
Il fully qualified
return false;

String pkgName = cls.getPackageName();
return (getClassElement((pkgName.length()>0
/INOI18N

private List parseMethodTypes(String parameters

ArrayList ret = new ArrayList();
if (parameters == null) return ret;
StringTokenizer st = new StringTokenizer(pa
while (st.hasMoreTokens()) {

String param = st.nextToken();

param.trim();

if (param.startsWith(" *)) { /NOI18N

param = param.substring(1);

if (param.endsWith(" ")){ //NOI18N
param = param.substring(0,param.len

}
if (param.indexOf(".") < 0){
/lit could be i.e String without ja
String testParam = “java.lang."+par
if (testParam.indexOf("[")>0){ //NO
/l'if param is an array
testParam = testParam.substring

}
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().getCaret().getDot();
xtEditorUl.getDocument(), cpos);

Cpos);

n(al, objref);
ing(start, "if(" + expr + ") {\n", null);

itorUl.getDocumenty(),
itorUl.getComponent().getCaret().getDot());
ing(end, "\n}", null); //NOI18N

ocumenty(), start,
Start(extEditorUl.getDocument(), end, 2));

CClass cls){

ckageName().length()>0){
)+"."+name) != null){ //NOI18N
e; //INOI18N

indClasses(null, name, true);

Name();
is not mounted
null;

(String inner, JCClass cls){
("."){ //INOI18N

) ? (pkgName+"."+inner) : inner) != null);

A

rameters,","); //INOI18N

gth()-1);

va.lang package
am; //NOI18N
118N

(0,testParam.indexOf("["));



ClassElement ce = getClassElement(t
if (ce!=null){
param = "java.lang."+param; //IN

}
ret.add(param);

return ret;

}

/** Returns true if javadoc is mounted in FS */

public boolean isExternalJavaDocMounted(){
SyntaxSupport sup = Utilities.getSyntaxSupp
NbJavaSyntaxSupport nbJavaSup =

(NbJavaSyntaxSupport)sup.get(NbJavaSyntaxSupport.cl
URL urls[] = nbJavaSup.getJavaDocURLs(curre

return (urls == null || urls.length < 1) ?

}

/** Parses given link such as <code>java.awt.Co
* and returns parsed Object

* @return Object of JCClass, JCMethod, JCCons

*/
public Object parseLink(String link, JCClass cl
link = link.trim();
ClassElement linkCIsElem;
Object linkMember;
JCClass linkClass;
JCFinder finder = JavaCompletion.getFinder(

if (link.indexOf("#") > -1 ){ //NOI18N
if (link.startswith("#")){ //NOI18N
/* Referencing a member of the curr
* @see #field
* @see #method(Type, Type,...)
* @see #method(Type argname, Type
*

if (cls == null) return null;
linkClIsElem = getClassElement(cls.g
if (linkClsElem == null) return nul
linkClass = finder.getExactClass(cl
if(linkClass == null){
linkClass = JCExtension.parseCl
lookupCache, false);

if (linkClass == null) return null;

else{
/* Referencing another class in the
* @see Classtfield
* @see Class#method(Type, Type,..
* @see Class#method(Type argname,
* @see package.Classt#field
* @see package.Class#method(Type,
* @see package.Class#method(Type
*
String refCls = link.substring(0, |
if (refCls.indexOf(".") < 0){
/l'it can be class in current p

if (cls = null){
String curPkgCls = (cls.get

cls.getPackageName()+"."+refCls : refCls; //NOI18N

if (getClassElement(curPkgC
//'try to find a class
List outCls = finder.fi
if (outCls.size() > 0){
refCls = ((JCClass)

else{
refCls = curPkgCls;

}

estParam); //NOI18N

OI18N

ort(extEditorUl.getComponent());
ass);

ntContent);
false : true;

mponent#addHierarchyListener</code>
tructor or JCField

s){

entclassi.e:

argname,...)

etFullName());
l;
s.getFullName());

assElement(linkClsElem, 0, 0, O,

current or imported packages

.Type argname,...)
Type,...)
argname, Type argname,...)

ink.indexOf("#")); //INOI18N

ackage
PackageName().length()>0) ?
Is) == null){

via finder

ndClasses(null, refCls, true);

outCls.get(0)).getFullName();



linkClsElem = getClassElement(refCl
if (linkClsElem == null) return nul

linkClass = finder.getExactClass(li
if(linkClass == null){
linkClass = JCExtension.parseCl
lookupCache, false);

if (linkClass == null) return null;

}

if (link.indexOf("(")>0){ //NOI18N
/Imethod or constructor
String memberLink = link.substring(
String memberFullName = (memberLin
memberLink.substring(0,memberLink.indexOf(" ")) : m
String memberName = memberLink.subs
String memberParams = null;
if (link.indexOf(")")>0){ /NOI18N
memberParams = link.substring(l
/INOI18N

List params = parseMethodTypes(memb
Type types|[] = new Type[params.size
try{
for (int i=0; i<types.length; i
typesli] = Type.parse((Stri

Jcatch(lllegalArgumentException iae
types = new Type[] {};

MethodElement me = linkClsElem.getM
types);

if (me!l=null){
JCMethod mtds[] = linkClass.get
for (inti = O; i<mtds.length;
if (JCExtension.equals(mtds
return mtdsi];
}
}

return null;
else{
/ffield or method or constructor
String memberLink = link.substring(
String memberName = (memberLink.in
memberLink.substring(0,memberLink.indexOf(" *)) : m

/'look for fields first. If it wil
should be named with ()
FieldElement fieldElement =
linkClsElem.getField(Identifier.create(memberName))
if (fieldElement !=null){
JCField flds[] = linkClass.getF
for (inti = 0O; i<flds.length;
if (JCExtension.equals(flds

return null;
Yelse{
/I Now try to find a method or

/Iprocess all super classes
MethodElement me;
ClassElement processedCE = link
do {
me = processedCE.getMethod(
Ok
Identifier superCls = proce
processedCE = (superCls ==
ClassElement.forName(superCls.getFullName());
}while(processedCE != null && m

/l'it could be method with some
if (me == nully{
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s);
I;

nkClsElem.getName().getFullName());

assElement(linkCIsElem, 0, 0O, O,

link.indexOf("#")+1) ; //NOI18N
k.indexOf(" ")>0) ?

emberLink; /NOI18N
tring(0,memberLink.indexOf("(")); //NOI18N

ink.indexOf("(")+1,link.indexOf(*)"));
erParams);

01

++){
ng)params.get(i));

A

ethod(ldentifier.create(memberName),

Methods();
i++){

(i1, me))}{

link.indexOf("#")+1) ; //NOI18N
dexOf(" ")>0) ?
emberLink; /NOI18N

| be the method with the same name it

ields();
i++
[i], fieldElement)) return flds]i];

constructor

ClIsElem;
Identifier.create(memberName), new Type[]

ssedCE.getSuperclass();
null) ? null :

e == null);

parameter



1/ go through all super cla
processedCE = linkCIsElem;
do{
MethodElement mes[] = p
for (int i=0; i<mes.len

if (Identifier.crea
/l found, now j
JCClass linkCla
finder.getExactClass(processedCE.getName().getFullN

if (linkClassLo
JCMethod mt
for (intj
if (JCE
ret

Identifier superCls = p
processedCE = (superCls
ClassElement.forName(superCls.getFullName());
}while (processedCE != null

Yelse{
do{
JCMethod mtds[] = linkC
for (inti = 0; i<mtds.
if (JCExtension.equ

linkClass = linkClass.g
twhile(linkClass!=null);

return null;
}
}

Jelse{
/* no member available, it can be packa
* @see Class
* @see package.Class
* @see package
*/
String refCls = (link.indexOf(" *)>0) ?
link; /NOI18N
if (refCls.indexOf(".") > 0){ //NOI18N
/I fully qualified name or inner cl
linkClsElem = getClassElement(refCl
if (linkClsElem == null) {
if (cls = null){
refCls = findProperClass(re
}

telse{
/I class in current package
if (cls = null){
refCls = findProperClass(refCls
}
}

linkClIsElem = getClassElement(refCls);
if (linkClsElem == null) return null;
linkClass = finder.getExactClass(linkCl
if(linkClass == null){
linkClass = JCExtension.parseClassE
false);

return linkClass;

sses
rocessedCE.getMethods();

gth; i++){
te(memberName).equals(mesli].getName())){
ust pick up the JCMethod

ssLoop =

ame());

op != null){

ds[] = linkClassLoop.getMethods();

= 0; j<mtds.length; j++){

xtension.equals(mtds[j], mesli])) {
urn mtds[j];

rocessedCE.getSuperclass();
==null) ? null :

);

lass.getMethods();
length; i++)Y{
als(mtds[i], me)) return mtdsi];

etSuperclass();

ge or class i.e:

link.substring(0, link.indexOf(" *)) :

ass
s);

fCls, cls);

, cls);

sElem.getName().getFullName());

lement(linkClsElem, 0, 0, 0, lookupCache,



private class ParsingThread implements Runnable

Object content;
boolean running = true;

public ParsingThread(Object content){
this.content = content;

}

void stopTask(){
running = false;

}

private String getBoldName(String descripti
if (description.indexOf(name) > -1){
StringBuffer sb = new StringBuffer(
sh.append(description.substring(0,
sb.append("<b>"+name+"</b>"); //INOI
sb.append(description.substring(des
return sb.toString().replace('$', '

return description;

}

private void showJavaDoc(String preparedTex
if (running){
getJavaDocView().setContent(prepare
if (running){
setJavaDocVisible(true);
}
}
}

private void setMethod(MethodElement me, JC
if (me == null || jcMethod == null){

if (jcMethod == null) {
showJavaDoc(CONTENT_NOT_FOUND);

Yelse{
String preparedText = prepareJa
getBoldName(jcMethod.toString()
CONTENT_NOT_FOUND, null);
showJavaDoc(preparedText);

}

return;

JavaDoc.Method jdMethod = me.getJavaDoc

String preparedText = prepareJavaDocCon

getBoldName(jcMethod.toString(), jcMeth

(jdMethod == null || (jJdMethod.getText(
jdMethod.getTags().length == 0)) ? CONTENT_NOT_FOUN

(jdMethod == null) ? null : getJavaDocT

showJavaDoc(preparedText);

private void setClass(ClassElement ce, JCCI
if (ce == null) {

String preparedText;

if (cls = null){
preparedText = prepareJavaDocCo
CONTENT_NOT_FOUND,
null);

Jelse{
preparedText = CONTENT_NOT_FOUN

showJavaDoc(preparedText);
return;

JavaDoc.Class jdClass = ce.getJavaDoc()

String preparedText = prepareJavaDocCon
(jdClass == null || (jdClass.getText().

==0)) ? CONTENT_NOT_FOUND : jdClass.getText(),
(jdClass == null) ? null : getJavaDocTa
showJavaDoc(preparedText);

}
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on, String name){

)

description.indexOf(name)));

18N
cription.indexOf(name)+name.length()));
.); INOI18N

t{

dText);

Method jcMethod){

vaDocContent(jcMethod.getClazz(),
, jcMethod.getName()),

0;
tent(jcMethod.getClazz(),
od.getName()),

).length() == 0 &&

D : jdMethod.getText(),
ags(jdMethod.getTags()));

ass cls){

ntent(cls,™, //NOI18N

tent(cls,™, //NOI18N
length() == 0 && jdClass.getTags().length

gs(jdClass.getTags()));



private void setField(FieldElement fe, JCFi
if (fe == null || jcField == null) {

if (jcField == null){
showJavaDoc(CONTENT_NOT_FOUND);

Jelse{
String preparedText = prepareJa
getBoldName(jcField.toString(),
CONTENT_NOT_FOUND, null);
showJavaDoc(preparedText);

return;

}
JavaDoc.Field jdField = fe.getJavaDoc()
String preparedText = prepareJavaDocCon
getBoldName(jcField.toString(), jcField
(jdField == null || (jdField.getText().

==0)) ? CONTENT_NOT_FOUND : jdField.getText(),
(jdField == null) ? null : getJavaDocTa
showJavaDoc(preparedText);

}

private void setConstructor(ConstructorElem
if (conElem == null || jcConstuctor ==

if (jcConstuctor == null){
showJavaDoc(CONTENT_NOT_FOUND);

Yelse{
String preparedText = prepareJa
getBoldName(jcConstuctor.toStri
CONTENT_NOT_FOUND, null);
showJavaDoc(preparedText);

}

return;
JavaDoc.Method jdMethod = conElem.getJa

String preparedText = prepareJavaDocCon

getBoldName(jcConstuctor.toString(), jc

(jJdMethod == null || ( jdMethod.getText
jdMethod.getTags().length == 0)) ? CONTENT_NOT_FOU

(jJdMethod == null) ? null : getJavaDocT

showJavaDoc(preparedText);

}

public void run(){
if (javaSourcesMounted) mountSources()

if (content instanceof JCClass){
setClass(getClassElement(((JCClass)
((JCClass)content));
}else if(content instanceof JCField){
JCField fld = (JCField)content;
ClassElement ce = getClassElement(f

if (ce == null){
showJavaDoc(CONTENT_NOT_FOUND);
return;

setField(ce.getField(Identifier.cre

}else if(content instanceof JCMethod){
JCMethod mtd = (JCMethod)content;
ClassElement ce = getClassElement(m

if (ce == null) {
showJavaDoc(CONTENT_NOT_FOUND);
return;

JCParameter jcp [] = mtd.getParamet
try{
Type types[] = new Type[jcp.len
for (int i=0; i<jcp.length; i++
String array = "; //NOI18N
for (intj = 0; j<jcpli].ge
array +="[]"; //NOI18N
}
typesl[i] =
Type.parse(jcp[i].getType().getClazz().getFullName(
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eld jcField){

vaDocContent(jcField.getClazz(),
jcField.getName()),

ient(chieId.getCIazz(),
.getName()),
length() == 0 && jdField.getTags().length

gs(idField.getTags()));

ent conElem, JCConstructor jcConstuctor){
null) {

vaDocContent(jcConstuctor.getClazz(),
ng(), jcConstuctor.getClazz().getName()),

vaDoc();
tent(jcConstuctor.getClazz(),
Constuctor.getClazz().getName()),
().length() == 0 &&

ND : jdMethod.getText(),
ags(jdMethod.getTags()));

content).getFullName()),

Id.getClazz().getFullName());

ate(((JCField)content).getName())), fld);

td.getClazz().getFullName());

ers();

gth];
X

tType().getArrayDepth(); j++){

)rarray);



}
setMethod(ce.getMethod(ldentifi
types), mtd);

Jcatch(lllegalArgumentException iae
iae.printStackTrace();

lelse if (content instanceof JCConstruc
JCConstructor con = (JCConstructor)
ClassElement ce = getClassElement(c

if (ce == null) {
showJavaDoc(CONTENT_NOT_FOUND);
return;

JCParameter jcp [] = con.getParamet
try {
Type types[] = new Type[jcp.len
for (int i=0; i<jcp.length; i++
String array = "; //NOI18N
for (intj = 0; j<jcpli].ge
array +="[]"; //NOI18N

typesli] =
Type.parse(jcp[i].getType().getClazz().getFullName(
}

setConstructor(ce.getConstructo

Jcatch (lllegalArgumentException ia
iae.printStackTrace();

else{
showJavaDoc(CONTENT_NOT_FOUND);
}
}
}

class JavaDocTagltemImpl implements Completiond
String name;
String text;

public JavaDocTagltemImpl(String name, Stri
this.name = name;
this.text = text;

}

public String getName(){
return name;

}

public String getText(){
return text;

public int compareTo(Object o) {
if (this == 0) {
return O;

JavaDocTagltemImpl p = (JavaDocTagltem|
return name.compareTo(p.getName());

}

public int hashCode() {
return name.hashCode();

public boolean equals(Object o) {
if (this == 0) {
return true;

if (0 instanceof JavaDocTagltemImpl) {
return name.equals(((JavaDocTagltem

if (0 instanceof String) {
return name.equals((String)o);

}
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return false;

}

public String toString() {
return name;
}

E.12 org.netbeans.modules.editor.options.Bundle.propeds

# Sun Public License Notice

#

# The contents of this file are subject to the Sun

# Version 1.0 (the "License”). You may not use this
# compliance with the License. A copy of the Licens
# http://www.sun.com/

#

# The Original Code is NetBeans. The Initial Develo
# Code is Sun Microsystems, Inc. Portions Copyright
# Microsystems, Inc. All Rights Reserved.

#

# Contributor(s): Hakan Bergmark, Tony Bergh

OPTIONS_all=Editor Settings
OPTIONS_ plain=Plain Editor
OPTIONS_java=Java Editor
OPTIONS_ print=Plain Editor
OPTIONS_html=HTML Editor

# Consider this garbage, as this property is hidden
PROP_base_editorState=Editor State
HINT_base_editorState=Editor state.

# Following localizations MUST be changed

# These are the labels and tooltips for all the edi
PROP_abbrevMap=Abbreviations
HINT_abbrevMap=Abbreviations for commonly typed key

PROP_caretBlinkRate=Insertion Point Blink Rate
HINT_caretBlinkRate=How fast the insertion point or

PROP_caretColorinsertMode=Insertion Point Color
HINT_caretColorinsertMode=Color of the insertion po

PROP_caretColorOverwriteMode=Overwrite Caret Color
HINT _caretColorOverwriteMode=Color of the caret whe

PROP_caretltalicinsertMode=ltalic Insertion Point
HINT_caretltalicinsertMode=If True, the insertion p

PROP_caretltalicOverwriteMode=ltalic Overwrite Care
HINT_caretltalicOverwriteMode=If True, the caret is

PROP_caretTypelnsertMode=Insertion Point
HINT_caretTypelnsertMode=Insertion point style.

PROP_caretTypeOverwriteMode=Overwrite Caret
HINT_caretTypeOverwriteMode=Style of caret when in

PROP_coloringMap=Fonts and Colors
HINT_coloringMap=Fonts and colors for various eleme

PROP_completionAutoPopup=Auto Popup Completion Wind

HINT_completionAutoPopup=If True, the completion wi
appropriate.

PROP_completionCaseSensitive=Case Sensitive Code Co
HINT_completionCaseSensitive=If True, the completio

PROP_completionNaturalSort=Code Completion Natural
HINT_completionNaturalSort=If True, the completion
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tors properties
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PROP_fastimportPackage=Fast Import Package
HINT_fastimportPackage=If True, fast import dialog

PROP_completioninstantSubstitution=Code Completion
HINT_completioninstantSubstitution=If True, invocat
substitution, if the search result contains only on

PROP_completionLowerCase=Code Completion Lowercase
HINT_completionLowerCase=If True, HTML Code Complet

PROP_completionAutoPopupDelay=Delay of Completion W
HINT_completionAutoPopupDelay=How long to wait (in
up the completion window.

PROP_displayGoToClassInfo=Display Go To Class Info
HINT_displayGoToClassInfo=If true, Info Window will

PROP_javaDocBGColor=Background Color of Javadoc Pop
HINT_javaDocBGColor=Background color of Javadoc pop

PROP_javaDocAutoPopupDelay=Delay of Javadoc Window
HINT_javaDocAutoPopupDelay=How long to wait (in mil
the Javadoc window.

PROP_javaDocPreferredSize=Javadoc Preferred Size
HINT_javaDocPreferredSize=Preferred size of Javadoc

PROP_javaDocAutoPopup=Auto Popup Javadoc Window
HINT_javaDocAutoPopup=If True, the Javadoc window a

PROP_updatePDAfterMounting=Update Code Completion D
HINT_updatePDAfterMounting=Mounted filesystem will

PROP_showContract=Show Only Contracts in Javadoc Wi
HINT_showContract=If True, only contracts are shown

PROP_showDeprecatedMembers=Show Deprecated Members
HINT_showDeprecatedMembers=If True, deprecated memb

PROP_expandTabs=Expand Tabs to Spaces
HINT_expandTabs=If True, automatically converts tab
same column.

PROP_fontSize=Font Size
HINT_fontSize=Default font size for tokens not assi

PROP_formatCompoundBracketAddNL=Curly Brace on Next
HINT_formatCompoundBracketAddNL=Curly brace on next

PROP_formatSpaceBeforeParenthesis=Add Space Before
HINT_formatSpaceBeforeParenthesis=If True, add spac

PROP_highlightCaretRow=Highlight Caret Row
HINT_highlightCaretRow=If True, highlight row where

PROP_highlightMatchingBracket=Highlight Matching Br
HINT_highlightMatchingBracket=Highlight bracket tha
point.

PROP_indentEngine=Indentation Engine
HINT_indentEngine=Indentation engine used for this

PROP_keyBindingList=Key Bindings
HINT_keyBindingList=Actions bound to shortcut keys.

PROP_lineHeightCorrection=Line Height Correction
HINT_lineHeightCorrection=Multiplier by which to ad

PROP_lineNumberMargin=Line Number Margin
HINT_lineNumberMargin=Determines placement of line

PROP_lineNumberMargin2=Line Number Margin
HINT_lineNumberMargin2=Determines placement of line

PROP_lineNumberVisible=Line Numbers
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HINT_lineNumberVisible=If True, line numbers in the
of the window.

PROP_macroMap=Macros
HINT_macroMap=Click ellipsis button to display, edi

PROP_margin=Margin
HINT_margin=Determines placement of margin.

PROP_printColoringMap=Print Fonts and Colors
HINT_printColoringMap=Fonts and colors to use when

PROP_printLineNumberVisible=Print Line Numbers
HINT_printLineNumberVisible=If True, print line num

PROP_scrollFindinsets=Scroll Find Insets
HINT_scrollFindinsets=Specifies how much space to r
the Find command.

PROP_scrollJumpinsets=Scroll Jump Insets
HINT_scrollJumplinsets=How much the view should jump
screen.

PROP_spacesPerTab=Number of Spaces per Tab
HINT_spacesPerTab=Number of spaces to be inserted w

PROP_statusBarCaretDelay=Status Bar Caret Delay
HINT_statusBarCaretDelay=Delay (in milliseconds) be
update of its position in the status bar.

PROP_statusBarVisible=Status Bar Visible
HINT_statusBarVisible=If True, the status bar (show
displayed at the bottom of the window.

PROP_tabSize=Tab Size
HINT_tabSize=Number of spaces per tab stop, for doc

PROP_textLimitLineColor=Text Limit Line Color
HINT_textLimitLineColor=Color of the line showing t

PROP_textLimitLineVisible=Display Text Limit Line
HINT_textLimitLineVisible=If True, display the text

PROP_textLimitWidth=Text Limit Character Count
HINT_textLimitWidth=Count of characters after which

PROP_base_keyBindingList=Global Key Bindings
HINT_base_keyBindingList=Actions bound to shortcut

PROP_base_toolbarVisible=Show Toolbar
HINT_base_toolbarVisible=If True, display the edito

PROP_base_textAntialiasing=Text Antialiasing
HINT_base_textAntialiasing=If true, text antialiasi

# Component colorings related stuff
NAME_coloring_base-default=Default
HINT_coloring_base-default=Regular text in document
EXAMPLE_coloring_base-default=regular text

NAME_coloring_base-line-number=Glyph and Line Numbe
HINT_coloring_base-line-number=Line numbers and gly
EXAMPLE_coloring_base-line-number=123

NAME_coloring_base-selection=Selected Text
HINT_coloring_base-selection=Selected text in docum
EXAMPLE_coloring_base-selection=selected text

NAME_coloring_base-inc-search=Incremental Search
HINT_coloring_base-inc-search=Text currently found
EXAMPLE_coloring_base-inc-search=incremental search

NAME_coloring_base-highlight-search=Highlighted by
HINT_coloring_base-highlight-search=Text highlighte
EXAMPLE_coloring_base-highlight-search=highlight se
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NAME_coloring_base-bookmark=Bookmark
HINT_coloring_base-bookmark=Bookmark in document.
EXAMPLE_coloring_base-bookmark=bookmark

NAME_coloring_base-guarded=Guarded Block
HINT_coloring_base-guarded=Guarded block (cannot be edited).
EXAMPLE_coloring_base-guarded=guarded block

NAME_coloring_base-status-bar=Status Bar
HINT_coloring_base-status-bar=Regular status bar te xt.
EXAMPLE_coloring_base-status-bar=30:54

NAME_coloring_base-status-bar-bold=Search Wrapped

HINT_coloring_base-status-bar-bold=Bold text in the status bar.
EXAMPLE_coloring_base-status-bar-bold=Search wrappe d
NAME_coloring_base-highlight-caret-row=Highlight In sertion Point Row
HINT_coloring_base_highlight-caret-row=Highlight th e insertion point row.
EXAMPLE_coloring_base_highlight-caret-row=row text

NAME_coloring_base-highlight-match-brace=Matching B racket
HINT_coloring_base_highlight-match-brace=Highlight bracket that matches the bracket before the

insertion point.
EXAMPLE_coloring_base-highlight-match-brace=(

# the Base Colorings
NAME_coloring_base_text=Plain Text
HINT_coloring_base_text=Plain text.
EXAMPLE_coloring_base_text=text

NAME_coloring_base_error=Erroneous Text
HINT_coloring_base_error=Erroneous text.
EXAMPLE_coloring_base_error=error

# The Plain Colorings (those of PlainKit)
NAME_coloring_plain_text=Plain Text
HINT_coloring_plain_text=Plain text.
EXAMPLE_coloring_plain_text=text

NAME_coloring_plain_error=Erroneous Text
HINT_coloring_plain_error=Erroneous text.
EXAMPLE_coloring_plain_error=error

# The Java colorings. Some of them are generalized for a group
# of the same type, others are independent

# java-keywords
NAME_coloring_java-keywords=Java Keyword
HINT_coloring_java-keywords=Java keyword.
EXAMPLE_coloring_java-keywords=keyword
# java-boolean
NAME_coloring_java-boolean=boolean
HINT_coloring_java-boolean=
EXAMPLE_coloring_java-boolean=boolean
# java-byte
NAME_coloring_java-byte=byte
HINT_coloring_java-byte=
EXAMPLE_coloring_java-byte=byte
# java-char
NAME_coloring_java-char=char
HINT_coloring_java-char=
EXAMPLE_coloring_java-char=char
# java-double
NAME_coloring_java-double=double
HINT_coloring_java-double=
EXAMPLE_coloring_java-double=double
# java-float
NAME_coloring_java-float=float
HINT_coloring_java-float=
EXAMPLE_coloring_java-float=float
# java-int
NAME_coloring_java-int=int
HINT_coloring_java-int=
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EXAMPLE_coloring_java-int=int
# java-long
NAME_coloring_java-long=long
HINT_coloring_java-long=
EXAMPLE_coloring_java-long=long
# java-short
NAME_coloring_java-short=short
HINT_coloring_java-short=
EXAMPLE_coloring_java-short=short
# java-void
NAME_coloring_java-void=void
HINT_coloring_java-void=
EXAMPLE_coloring_java-void=void
# java-abstract
NAME_coloring_java-abstract=abstract
HINT_coloring_java-abstract=
EXAMPLE_coloring_java-abstract=abstract
# java-break
NAME_coloring_java-break=break
HINT_coloring_java-break=
EXAMPLE_coloring_java-break=break
# java-case
NAME_coloring_java-case=case
HINT_coloring_java-case=
HINT_base_optionsVersion=Version of the options.
PROP_base_optionsVersion=Version of the Options
PROP_optionsVersion=Version of the Options
HINT_optionsVersion=Version of the options.
EXAMPLE_coloring_java-case=case
# java-catch
NAME_coloring_java-catch=catch
HINT_coloring_java-catch=
EXAMPLE_coloring_java-catch=catch
# java-class
NAME_coloring_java-class=class
HINT_coloring_java-class=
EXAMPLE_coloring_java-class=class
# java-const
NAME_coloring_java-const=const
HINT_coloring_java-const=
EXAMPLE_coloring_java-const=const
# java-continue
NAME_coloring_java-continue=continue
HINT_coloring_java-continue=
EXAMPLE_coloring_java-continue=continue
# java-default
NAME_coloring_java-default=default
HINT_coloring_java-default=
EXAMPLE_coloring_java-default=default
# java-do
NAME_coloring_java-do=do
HINT_coloring_java-do=
EXAMPLE_coloring_java-do=do
# java-else
NAME_coloring_java-else=else
HINT_coloring_java-else=
EXAMPLE_coloring_java-else=else
# java-extends
NAME_coloring_java-extends=extends
HINT_coloring_java-extends=
EXAMPLE_coloring_java-extends=extends
# java-false
NAME_coloring_java-false=false
HINT_coloring_java-false=
EXAMPLE_coloring_java-false=false
# java-final
NAME_coloring_java-final=final
HINT_coloring_java-final=
EXAMPLE_coloring_java-final=final
# java-finally
NAME_coloring_java-finally=finally
HINT_coloring_java-finally=
EXAMPLE_coloring_java-finally=finally
# java-for
NAME_coloring_java-for=for
HINT_coloring_java-for=
EXAMPLE_coloring_java-for=for
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# java-goto

NAME_coloring_java-goto=goto
HINT_coloring_java-goto=
EXAMPLE_coloring_java-goto=goto

# java-if

NAME_coloring_java-if=if
HINT_coloring_java-if=
EXAMPLE_coloring_java-if=if

# java-implements
NAME_coloring_java-implements=implements
HINT_coloring_java-implements=
EXAMPLE_coloring_java-implements=implements
# java-import
NAME_coloring_java-import=import
HINT_coloring_java-import=
EXAMPLE_coloring_java-import=import

# java-instanceof
NAME_coloring_java-instanceof=instanceof
HINT_coloring_java-instanceof=
EXAMPLE_coloring_java-instanceof=instanceof
# java-interface
NAME_coloring_java-interface=interface
HINT_coloring_java-interface=
EXAMPLE_coloring_java-interface=interface
# java-native
NAME_coloring_java-native=native
HINT_coloring_java-native=
EXAMPLE_coloring_java-native=native

# java-new

NAME_coloring_java-new=new
HINT_coloring_java-new=
EXAMPLE_coloring_java-new=new

# java-null

NAME_coloring_java-null=null
HINT_coloring_java-null=
EXAMPLE_coloring_java-null=null

# java-package
NAME_coloring_java-package=package
HINT_coloring_java-package=
EXAMPLE_coloring_java-package=package
# java-private
NAME_coloring_java-private=private
HINT_coloring_java-private=
EXAMPLE_coloring_java-private=private

# java-protected
NAME_coloring_java-protected=protected
HINT_coloring_java-protected=
EXAMPLE_coloring_java-protected=protected
# java-public
NAME_coloring_java-public=public
HINT_coloring_java-public=
EXAMPLE_coloring_java-public=public

# java-return
NAME_coloring_java-return=return
HINT_coloring_java-return=
EXAMPLE_coloring_java-return=return

# java-static
NAME_coloring_java-static=static
HINT_coloring_java-static=
EXAMPLE_coloring_java-static=static

# java-super
NAME_coloring_java-super=super
HINT_coloring_java-super=
EXAMPLE_coloring_java-super=super

# java-switch
NAME_coloring_java-switch=switch
HINT_coloring_java-switch=
EXAMPLE_coloring_java-switch=switch

# java-synchronized
NAME_coloring_java-synchronized=synchronized
HINT_coloring_java-synchronized=
EXAMPLE_coloring_java-synchronized=synchronized
# java-this

NAME_coloring_java-this=this
HINT_coloring_java-this=
EXAMPLE_coloring_java-this=this

# java-throw
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NAME_coloring_java-throw=throw
HINT_coloring_java-throw=
EXAMPLE_coloring_java-throw=throw

# java-throws
NAME_coloring_java-throws=throws
HINT_coloring_java-throws=
EXAMPLE_coloring_java-throws=throws
# java-transient
NAME_coloring_java-transient=transient
HINT_coloring_java-transient=
EXAMPLE_coloring_java-transient=transient
# java-true
NAME_coloring_java-true=true
HINT_coloring_java-true=
EXAMPLE_coloring_java-true=true

# java-try

NAME_coloring_java-try=try
HINT_coloring_java-try=
EXAMPLE_coloring_java-try=try

# java-volatile
NAME_coloring_java-volatile=volatile
HINT_coloring_java-volatile=
EXAMPLE_coloring_java-volatile=volatile
# java-while
NAME_coloring_java-while=while
HINT_coloring_java-while=
EXAMPLE_coloring_java-while=while

# java-operators
NAME_coloring_java-operators=Java Operator
HINT_coloring_java-operators=Java operator.
EXAMPLE_coloring_java-operators=+-*/&|
# java-eq
NAME_coloring_java-eq=Assignment
HINT_coloring_java-eq=Assignment operator.
EXAMPLE_coloring_java-eq==
# java-It
NAME_coloring_java-lt=Less Than
HINT_coloring_java-It="Less than" operator.
EXAMPLE_coloring_java-lt=<
# java-gt
NAME_coloring_java-gt=Greater Than
HINT_coloring_java-gt="Greater than" operator.
EXAMPLE_coloring_java-gt=>
# java-Ishift
NAME_coloring_java-Ishift=Left Shift
HINT_coloring_java-Ishift=Left shift operator.
EXAMPLE_coloring_java-Ishift=<<
# java-rsshift
NAME_coloring_java-rsshift=Right shift
HINT_coloring_java-rsshift=Right Shift operator
EXAMPLE_coloring_java-rsshift=>>
# java-rushift
NAME_coloring_java-rushift=Right Unsigned Shift
HINT_coloring_java-rushift=Right unsigned shift
EXAMPLE_coloring_java-rushift=>>>
# java-plus
NAME_coloring_java-plus=Plus
HINT_coloring_java-plus=Plus operator.
EXAMPLE_coloring_java-plus=+
# java-minus
NAME_coloring_java-minus=Minus
HINT_coloring_java-minus=Minus operator.
EXAMPLE_coloring_java-minus=-
# java-mul
NAME_coloring_java-mul=Multiply
HINT_coloring_java-mul=Multiply operator.
EXAMPLE_coloring_java-mul=*
# java-div
NAME_coloring_java-div=Division
HINT_coloring_java-div=Division operator.
EXAMPLE_coloring_java-div=/
# java-and
NAME_coloring_java-and=And
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HINT_coloring_java-and=And operator.
EXAMPLE_coloring_java-and=&

# java-or

NAME_coloring_java-or=0r
HINT_coloring_java-or=Or operator.
EXAMPLE_coloring_java-or=|

# java-xor

NAME_coloring_java-xor=Xor
HINT_coloring_java-xor=Xor operator.
EXAMPLE_coloring_java-xor="

# java-mod
NAME_coloring_java-mod=Modulo
HINT_coloring_java-mod=Modulo (reminder) operat
EXAMPLE_coloring_java-mod=%

# java-not

NAME_coloring_java-not=Not
HINT_coloring_java-not=Logical not operator.
EXAMPLE_coloring_java-not=!

# java-neg
NAME_coloring_java-neg=Negation
HINT_coloring_java-neg=Negation operator.
EXAMPLE_coloring_java-neg=~

# java-eqg-eq
NAME_coloring_java-eq-eq=Equivalence
HINT_coloring_java-eg-eq=Equivalence operator.
EXAMPLE_coloring_java-eq-eq===

# java-le

NAME_coloring_java-le=Less Or Equal
HINT_coloring_java-le="Less or equal" operator.
EXAMPLE_coloring_java-le=<=

# java-ge
NAME_coloring_java-ge=Greater Or Equal
HINT_coloring_java-ge="Greater or equal” operat
EXAMPLE_coloring_java-ge=>=

# java-Ishift-eq
NAME_coloring_java-Ishift-eq=
HINT_coloring_java-Ishift-eq=
EXAMPLE_coloring_java-Ishift-eq=<<=

# java-rsshift-eq
NAME_coloring_java-rsshift-eq=
HINT_coloring_java-rsshift-eq=
EXAMPLE_coloring_java-rsshift-eq=>>=
# java-rushift-eq
NAME_coloring_java-rushift-eq=
HINT_coloring_java-rushift-eq=
EXAMPLE_coloring_java-rushift-eq=>>>=
# java-plus-eq
NAME_coloring_java-plus-eq=
HINT_coloring_java-plus-eq=
EXAMPLE_coloring_java-plus-eq=+=

# java-minus-eq
NAME_coloring_java-minus-eq=
HINT_coloring_java-minus-eq=
EXAMPLE_coloring_java-minus-eq=-=

# java-mul-eq
NAME_coloring_java-mul-eq=
HINT_coloring_java-mul-eq=
EXAMPLE_coloring_java-mul-eq=*=

# java-div-eq
NAME_coloring_java-div-eq=
HINT_coloring_java-div-eq=
EXAMPLE_coloring_java-div-eq=/=

# java-and-eq
NAME_coloring_java-and-eq=
HINT_coloring_java-and-eq=
EXAMPLE_coloring_java-and-eq=&=

# java-or-eq

NAME_coloring_java-or-eq=
HINT_coloring_java-or-eq=
EXAMPLE_coloring_java-or-eq=!=

# java-xor-eq
NAME_coloring_java-xor-eq=
HINT_coloring_java-xor-eq=
EXAMPLE_coloring_java-xor-eq="=

# java-mod-eq
NAME_coloring_java-mod-eq=
HINT_coloring_java-mod-eq=
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EXAMPLE_coloring_java-mod-eq=%=

# java-not-eq
NAME_coloring_java-not-eq=
HINT_coloring_java-not-eq=
EXAMPLE_coloring_java-not-eq=!=

# java-dot

NAME_coloring_java-dot=Dot
HINT_coloring_java-dot=Dot operator.
EXAMPLE_coloring_java-dot=.

# java-comma
NAME_coloring_java-comma=Comma
HINT_coloring_java-comma=Comma operator.
EXAMPLE_coloring_java-comma=,

# java-colon

NAME_coloring_java-colon=
HINT_coloring_java-colon=
EXAMPLE_coloring_java-colon=:

# java-semicolon [PENDING: Not an operator]
# NAME_coloring_java-semicolon=

# HINT_coloring_java-semicolon=

# EXAMPLE_coloring_java-semicolon=

# java-question
NAME_coloring_java-question=
HINT_coloring_java-question=
EXAMPLE_coloring_java-question=?

# java-lparen
NAME_coloring_java-lparen=
HINT_coloring_java-lparen=
EXAMPLE_coloring_java-lparen=(

# java-rparen
NAME_coloring_java-rparen=
HINT_coloring_java-rparen=
EXAMPLE_coloring_java-rparen=)

# java-lbracket
NAME_coloring_java-lbracket=
HINT_coloring_java-Ibracket=
EXAMPLE_coloring_java-lbracket=[

# java-rbracket
NAME_coloring_java-rbracket=
HINT_coloring_java-rbracket=
EXAMPLE_coloring_java-rbracket=]

# java-lbrace [PENDING: Not an operator]
# NAME_coloring_java-lbrace=

# HINT_coloring_java-lbrace=

# EXAMPLE_coloring_java-lbrace={

# java-rbrace [PENDING: Not an operator]
# NAME_coloring_java-rbrace=

# HINT_coloring_java-rbrace=

# EXAMPLE_coloring_java-rbrace=}

# java-plus-plus
NAME_coloring_java-plus-plus=Increment
HINT_coloring_java-plus-plus=Increment operator
EXAMPLE_coloring_java-plus-plus=++

# java-minus-minus
NAME_coloring_java-minus-minus=Decrement
HINT_coloring_java-minus-minus=Decrement operat
EXAMPLE_coloring_java-minus-minus=--
# java-and-and
NAME_coloring_java-and-and=
HINT_coloring_java-and-and=
EXAMPLE_coloring_java-and-and=&&

# java-or-or

NAME_coloring_java-or-or=
HINT_coloring_java-or-or=
EXAMPLE_coloring_java-or-or=||

# java-numeric-literals, the grouping and the eleme
NAME_coloring_java-numeric-literals=Numeric Literal
HINT_coloring_java-numeric-literals=Numeric constan
EXAMPLE_coloring_java-numeric-literals=5
# java-int-literal
NAME_coloring_java-int-literal=Integer Literal
HINT_coloring_java-int-literal=Integer constant
EXAMPLE_coloring_java-int-literal=1234567
# java-long-literal
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NAME_coloring_java-long-literal=Long Integer Li
HINT_coloring_java-long-literal=Long integer co
EXAMPLE_coloring_java-long-literal=12345L

# java-hex-literal
NAME_coloring_java-hex-literal=Hexadecimal Lite
HINT_coloring_java-hex-literal=Hexadecimal cons
EXAMPLE_coloring_java-hex-literal=0x9A

# java-octal-literal
NAME_coloring_java-octal-literal=Octal Literal
HINT_coloring_java-octal-literal=Octal constant
EXAMPLE_coloring_java-octal-literal=057

# java-float-literal
NAME_coloring_java-float-literal=Float Literal
HINT_coloring_java-float-literal=Floating-point
EXAMPLE_coloring_java-float-literal=1.02f

# java-double-literal
NAME_coloring_java-double-literal=Double Litera
HINT_coloring_java-double-literal=Double floati
EXAMPLE_coloring_java-double-literal=3.55d

# java-errors

NAME_coloring_java-errors=Error In Sources

HINT_coloring_java-errors=Erroneous text (marked by

EXAMPLE_coloring_java-errors=error
# java-incomplete-string-literal
NAME_coloring_java-incomplete-string-literal=
HINT_coloring_java-incomplete-string-literal=
EXAMPLE_coloring_java-incomplete-string-literal
# java-incomplete-char-literal
NAME_coloring_java-incomplete-char-literal=
HINT_coloring_java-incomplete-char-literal=
EXAMPLE_coloring_java-incomplete-char-literal="
# java-incomplete-hex-literal
NAME_coloring_java-incomplete-hex-literal=
HINT_coloring_java-incomplete-hex-literal=
EXAMPLE_coloring_java-incomplete-hex-literal=0x
# java-invalid-char
NAME_coloring_java-invalid-char=
HINT_coloring_java-invalid-char=
EXAMPLE_coloring_java-invalid-char="aa’
# java-invalid-operator
NAME_coloring_java-invalid-operator=
HINT_coloring_java-invalid-operator=
EXAMPLE_coloring_java-invalid-operator=
# java-invalid-octal-literal
NAME_coloring_java-invalid-octal-literal=
HINT_coloring_java-invalid-octal-literal=
EXAMPLE_coloring_java-invalid-octal-literal=
# java-invalid-comment-end
NAME_coloring_java-invalid-comment-end=
HINT_coloring_java-invalid-comment-end=
EXAMPLE_coloring_java-invalid-comment-end=

# java-whitespace
NAME_coloring_java-whitespace=Whitespace
HINT_coloring_java-whitespace=Whitespace.
EXAMPLE_coloring_java-whitespace=

# java-identifier
NAME_coloring_java-identifier=Java Identifier
HINT_coloring_java-identifier=Java identifier.
EXAMPLE_coloring_java-identifier=id

# java-line-comment

NAME_coloring_java-line-comment=Single-line Comment

HINT_coloring_java-line-comment=Single-line comment
EXAMPLE_coloring_java-line-comment=// line-comment

# java-block-comment
NAME_coloring_java-block-comment=Block Comment
HINT_coloring_java-block-comment=Block (multi-line)

EXAMPLE_coloring_java-block-comment=/* block commen

teral
nstant.

ral
tant.

constant.

|
ng-point constant.

the compiler).

="tex

comment.
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# java-char-literal
NAME_coloring_java-char-literal=Character Literal
HINT_coloring_java-char-literal=Character constant.
EXAMPLE_coloring_java-char-literal="\\n'

# java-string-literal
NAME_coloring_java-string-literal=String Literal
HINT_coloring_java-string-literal=String constant.
EXAMPLE_coloring_java-string-literal="string"

#

NAME_coloring_java-layer-method=Java Method Call
HINT_coloring_java-layer-method=Java method (or con
EXAMPLE_coloring_java-layer-method=method()

#.

NAME_coloring_html-text=Plain Text
HINT_coloring_html-text=Plain text.
EXAMPLE_coloring_html-text=text

NAME_coloring_html-ws=White Space
HINT_coloring_html-ws=White space.
EXAMPLE_coloring_html-ws=

NAME_coloring_html-error=Erroneous Text
HINT_coloring_html-error=Erroneous text.
EXAMPLE_coloring_html-error=<A\

NAME_coloring_html-tag=HTML Tag
HINT_coloring_html-tag=HTML tag.
EXAMPLE_coloring_html-tag=<TABLE>

NAME_coloring_html-argument=Attribute of a Tag
HINT_coloring_html-argument=Attribute of a tag.
EXAMPLE_coloring_html-argument=href

NAME_coloring_html-operator=HTML Special Syntax
HINT_coloring_html-operator=HTML special syntax.
EXAMPLE_coloring_html-operator==

NAME_coloring_html-value=Attribute Value
HINT_coloring_html-value=Value of an attribute.
EXAMPLE_coloring_html-value="value"

NAME_coloring_html-block-comment=HTML Comment
HINT_coloring_html-block-comment=HTML comment.
EXAMPLE_ coloring_html-block-comment=<!-- comment --

NAME_coloring_html-sgml-comment=SGML-type Comment
HINT_coloring_html-sgml-comment=Comment in SGML dec
EXAMPLE_ coloring_html-sgml-comment=-- comment --

NAME_coloring_html-sgml-declaration=SGML Declaratio
HINT_coloring_html-sgml-declaration=SGML declaratio
EXAMPLE_ coloring_html-sgml-declaration=<!DOCTYPE ..

NAME_coloring_html-character=Character Reference
HINT_coloring_html-character=Character reference.
EXAMPLE_coloring_html-character=&amp;

#
#

# Indentation Engine customizer
PROP_indentEngine_expandTabs=Expand Tabs to Spaces
HINT_indentEngine_expandTabs=If True, automatically
padded to the same column.
PROP_indentEngine_spacesPerTab=Number of Spaces per
HINT_indentEngine_spacesPerTab=Number of spaces to
LAB_SimpleIindentEngine=Simple Indentation Engine
HINT_SimplelndentEngine=Simple indentation engine.

# Update PD after FS mounting or delete PD after un
ALWAYS=Always

NEVER=Never

ASK=Ask
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# CaretTypeEditor
LINE_CARET=Vertical Bar
THIN_LINE_CARET=Thin Vertical Bar
BLOCK_CARET=Solid Block

#Settings for font and color property editor
#ColoringEditorPanel
CEP_FontTitle=\ Font
ACSD_CEP_Font=
CEP_FontTrans=\ Inherit
CEP_FontTrans_Mnemonic=I
ACSD_CEP_FontTrans=
CEP_FgTitle=\ Foreground Color
ACSD_CEP_Fg=

CEP_FgTrans=\ Inherit
CEP_FgTrans_Mnemonic=N
ACSD_CEP_FgTrans=
CEP_BqgTitle=\ Background Color
ACSD_CEP_Bg=

CEP_BgTrans=\ Inherit
CEP_BgTrans_Mnemonic=E
ACSD_CEP_BgTrans=
CEP_PreviewTitle=\ Preview
ACSN_CEP_Preview=Color Preview
ACSD_CEP_Preview=

#ColoringArrayEditorPanel
CAEP_SyntaxLabel=Syntax:
CAEP_SyntaxLabel_Mnemonic=S
ACSD_CAEP_Syntax=
CAEP_ColoringLabel=Coloring
CAEP_DefaultColoringName=DEFAULT
ACSD_CAEP_Panel=

#KeyBindingsEditorPanel
KBEP_Actions=Actions:
ACSN_KBEP_Actions=Actions
ACSD_KBEP_Actions=
KBEP_Sequences=Keybindings:
KBEP_Sequences_Mnemonic=K
ACSD_KBEP_Sequences=
KBEP_Add=Add...
KBEP_Add_Mnemonic=A
ACSD_KBEP_Add=
KBEP_Remove=Remove
KBEP_Remove_Mnemonic=R
ACSD_KBEP_Remove=
KBEP_action_sort_button=\ Sort by Action
KBEP_action_sort_button_mnemonic=S
ACSD_KBEP_action_sort_button=
KBEP_name_sort_button=\ Sort by Name
KBEP_name_sort_button_mnemonic=N
ACSD_KBEP_name_sort_button=
ACSD_KBEP_Panel=

#KeyBindingsEditorPanel.KeySequenceRequester
KBEP_AddSequence=Add Keybinding
KBEP_OK_LABEL=0OK

KBEP_CLEAR_LABEL=Clear
KBEP_CLEAR_Mnemonic=C

ACSD_KBEP_OK=

ACSD_KBEP_CLEAR=

KBEP_FMT_Collision=This shortcut sequence conflicts
LBL_KSIP_Sequence=Shortcut Sequence:

PROP_KeyBindings=Key Bindings
PROP_Abbreviations=Abbreviations
PROP_Macros=Macros

#AbbrevsEditorPanel
AEP_EnterAbbrev=Enter Abbreviation
AEP_AbbrevTitle=Abbreviation
AEP_ExpandTitle=Expanded String
AEP_Add=Add...
AEP_Add_Mnemonic=A
ACSD_AEP_Add=

AEP_Edit=Edit...
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AEP_Edit_Mnemonic=E
ACSD_AEP_Edit=
AEP_Remove=Remove
AEP_Remove_Mnemonic=R
ACSD_AEP_Remove=
AIP_Abbrev=Abbreviation:
AIP_Abbrev_Mnemonic=A
ACSD_AIP_Abbrev=
AIP_Expand=Expansion:
AIP_Expand_Mnemonic=E
ACSD_AIP_Expand
ACSN_AEP_Table=Abbreviations
ACSD_AEP_Table=
ACSD_AEP=

ACSD_AIP=
AEP_Overwrite=Abbreviation <{0}> already exists for "{1}". \nReplace with "{2}"?

#MacrosEditorPanel
MEP_EnterMacro=Enter Macro
MEP_MacroTitle=Macro
MEP_ExpandTitle=Expanded String
MEP_Add=Add...
MEP_Add_Mnemonic=A
ACSD_MEP_Add=
MEP_Edit=Edit...
MEP_Edit_Mnemonic=E
ACSD_MEP_Edit=
MEP_Remove=Remove
MEP_Remove_Mnemonic=R
ACSD_MEP_Remove=
ACSN_MEP_Table=Macros
ACSD_MEP_Table=
ACSD_MEP=

MIP_Macro=Macro:
MIP_Macro_Mnemonic=M
ACSD_MIP_Macro=
MIP_Expand=Expansion:
MIP_Expand_Mnemonic=E
ACSD_MIP_Expand=
ACSD_MIP=

# ScrollinsetsCustomEditor
SIE_EXC_BadFormatValue=Value should be in format [t op[%],left[%)],bottom[%)],right[%6]]
SIC_InvalidValue=Invalid value entered
SICE_Insets=\ Insets
SICE_Top=Top:
SICE_Top_Mnemonic=T
ACSD_SICE_Top=
SICE_Bottom=Bottom:
SICE_Bottom_Mnemonic=B
ACSD_SICE_Bottom=
SICE_Left=Left:
SICE_Left_ Mnemonic=L
ACSD_SICE_Left=
SICE_Right=Right:
SICE_Right_Mnemonic=R
ACSD_SICE_Right=
ACSD_SICE_Top=
ACSD_SICE_Bottom=
ACSD_SICE_Left=
ACSD_SICE_Right=
ACSD_SICE=

# Coloring desc
PROP_Coloring=Fonts & Colors
HINT_Coloring=Font, background color, foreground co lor.

# Tool tip for "green" fields
HINT_HitEnter=Hit the action key to make the change

# Add/Rem buttons
Add=Add
Remove=Remove

# title
TITLE_EditPanel=Edit
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HINT_BOOKMARK=Bookmark

ATN_AnnotationTypesNode_Name=Annotation Types
ATN_AnnotationTypesNode_Description=All registered

PROP_AT_HIGHLIGHT=Highlight Color
HINT_AT_HIGHLIGHT=Color of the background highlight
PROP_AT_USE_HIGHLIGHT=Use Highlight Color
HINT_AT_USE_HIGHLIGHT=If True, the highlight color
PROP_AT_FOREGROUND=Foreground Color
HINT_AT_FOREGROUND=Color of the text.
PROP_AT_WAVEUNDERLINE=Wave Underline Color
HINT_AT_WAVEUNDERLINE=Color of the wave underline.
PROP_AT_USE_WAVEUNDERLINE=Use Wave Underline
HINT_AT_USE_WAVEUNDERLINE=If True, the wave underli
PROP_AT_INHERIT_FOREGROUND-=Inherit Foreground Color
HINT_AT_INHERIT_FOREGROUND-=If True, the foreground
PROP_AT_WHOLELINE=Whole Line
HINT_AT_WHOLELINE=If True, this annotation type is
ERR_NoContentTypeDefined =KitClass {0} has not defi

be displayed as node in Editor Settings.

PROP_backgroundDrawing=Draw Glyphs on Background
HINT_backgroundDrawing=If True, annotation glyphs t
are drawn on the background under the Source Editor
PROP_backgroundGlyphAlpha=Glyph Icon Alpha
HINT_backgroundGlyphAlpha=Percentage of alpha value
background.

PROP_combineGlyphs=Combine Annotations
HINT_combineGlyphs=If True, annotation glyphs can b
PROP_glyphsOverLineNumbers=Draw Glyph Over Line Num
HINT_glyphsOverLineNumbers=If True, glyph icons can
PROP_showGlyphGutter=Always Show Glyph Margin
HINT_showGlyphGutter=Show glyph margin even when th

annotation types

is used.

ne is used.
S
color is used.

whole line annotation type.
ned method getContentType(). It should not

hat are covered by another annotation glyph
text.

for the glyph icons that are drawn on the
e combined.
bers

be drawn over the line numbers.

ere are no annotations.

E.13 org.netbeans.modules.editor.options.JavaOptions ya

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun
*Version 1.0 (the "License”). You may not use thi
* compliance with the License. A copy of the Licen
* http://www.sun.com/

*

* The Original Code is NetBeans. The Initial Devel
* Code is Sun Microsystems, Inc. Portions Copyrigh
* Microsystems, Inc. All Rights Reserved.

*

* Contributor(s): Hakan Bergmark, Tony Bergh
*/

package org.netbeans.modules.editor.options;

import java.util. Enumeration;

import java.util.List;

import org.netbeans.editor.ext.ExtSettingsNames;
import org.netbeans.editor.ext.java.JavaSettingsNam
import org.netbeans.modules.editor.java.JavaKit;
import org.netbeans.modules.editor.java.JavalndentE
import org.openide.ServiceType;

import org.openide.util.HelpCtx;

import org.netbeans.modules.editor.NbEditorUtilitie
import java.awt.Color;

import java.awt.Dimension;

import org.netbeans.editor.ext.java.JavaFastimport;

/**

* Options for the java editor kit
*

* @author Miloslav Metelka

* @version 1.00

*
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public class JavaOptions extends BaseOptions {
public static final String JAVA = "java"; // NO
public static final String COMPLETION_AUTO_POPU

public static final String COMPLETION_CASE_SENS
NOI18N

public static final String COMPLETION_NATURAL_S
NOI18N

public static final String COMPLETION_AUTO_POPU
/I NOI18N

public static final String FORMAT_SPACE_BEFORE_
"formatSpaceBeforeParenthesis"; // NOI18N

public static final String FORMAT_COMPOUND_BRAC
"formatCompoundBracketAddNL"; // NOI18N

public static final String FAST_IMPORT_SELECTIO

public static final String DISPLAY_GO_TO_CLASS_
NOI18N

private static final String HELP_ID = "editing.
public static final String JAVADOC_BGCOLOR ="

public static final String JAVADOC_AUTO_POPUP_D
/INOI18N

public static final String JAVADOC_PREFERRED_SI
public static final String JAVADOC_AUTO_POPUP_P

public static final String UPDATE_PD_AFTER_MOUN
/INOI18N

public static final String SHOW_DEPRECATED_MEMB
/INOI18N

public static final String COMPLETION_INSTANT_S
"completioninstantSubstitution”; // NOI18N

public static final String FAST_IMPORT_PACKAGE_
public static final String SHOW_CONTRACT_PROP =

static final String[] JAVA_PROP_NAMES = new Str

COM
COM
COM
FOR
FOR
DIS

JAV
JAV
JAV
JAV
UPD
SHO
COM
COM
FAS
SHO

h
static final long serialVersionUID =-7951549840

public JavaOptions() {
this(JavaKit.class, JAVA);

}

public JavaOptions(Class kitClass, String typeN
super(kitClass, typeName);
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118N
P_PROP = "completionAutoPopup"; // NOI18N

ITIVE_PROP = "completionCaseSensitive"; //
ORT_PROP = "completionNaturalSort"; //
P_DELAY_PROP = "completionAutoPopupDelay";
PARENTHESIS_PROP =

KET_ADD_NL_PROP =

N_PROP = "fastimportSelection”; //NOI18N

INFO_PROP = "displayGoToClassInfo"; //

editor.java"; // ! NOI18N
avaDocBGColor"; // NOI18N

ELAY_PROP = "javaDocAutoPopupDelay";

ZE_PROP = "javaDocPreferredSize"; //NOI18N
ROP = "javaDocAutoPopup"; //NOI18N

TING_PROP = "updatePDAfterMounting";
ERS_PROP = "showDeprecatedMembers";
UBSTITUTION_PROP =

PROP = "fastimportPackage"; // NOI18N

"showContract"; /NOI18N

ing[l {

PLETION_AUTO_POPUP_PROP,
PLETION_CASE_SENSITIVE_PROP,
PLETION_AUTO_POPUP_DELAY_PROP,
MAT_SPACE_BEFORE_PARENTHESIS_PROP,
MAT_COMPOUND_BRACKET_ADD_NL_PROP,
PLAY_GO_TO_CLASS_INFO_PROP,
ADOC_BGCOLOR,
ADOC_AUTO_POPUP_DELAY_PROP,
ADOC_PREFERRED_SIZE_PROP,
ADOC_AUTO_POPUP_PROP,
ATE_PD_AFTER_MOUNTING_PROP,
W_DEPRECATED_MEMBERS_PROP,
PLETION_INSTANT_SUBSTITUTION_PROP,
PLETION_NATURAL_SORT_PROP,
T_IMPORT_PACKAGE_PROP,
W_CONTRACT_PROP

240159575L,;

ame) {



/*  public boolean getFormatSpaceBeforeParenthesi
return

((Boolean)getSettingValue(JavaSettingsNames.JAVA_FO

e();
I A
[Mila] Removed because it was moved to Javalnde
*
/
public void setFormatSpaceBeforeParenthesis(boo
setSettingBoolean(JavaSettingsNames.JAVA_FO

FORMAT_SPACE_BEFORE_PARENTHESIS_PROP);

/I Need to check whether the service exists
I checkJavalndentEngineRegistered();

/*  public boolean getFormatCompoundBracketAddNL(
return

((Boolean)getSettingValue(JavaSettingsNames.JAVA_FO
}

[Mila] Removed because it was moved to Javalnde
*
public void setFormatCompoundBracketAddNL(boole
setSettingBoolean(JavaSettingsNames.JAVA_FO

FORMAT_COMPOUND_BRACKET_ADD_NL_PROP);

/I Need to check whether the service exists
I checkJavalndentEngineRegistered();

/¥ private void checkJavalndentEngineRegistered(
ServiceType.Registry sr = TopManager.getDef
Enumeration en = sr.services(JavalndentEngi
if (len.hasMoreElements()) {
/I Need to add
List | = sr.getServiceTypes();
l.add(new JavalndentEngine());
sr.setServiceTypes(l);

}

}
*

public boolean getCompletionAutoPopup() {
return getSettingBoolean(ExtSettingsNames.C

public void setCompletionAutoPopup(boolean v) {
setSettingBoolean(ExtSettingsNames.COMPLETI
COMPLETION_AUTO_POPUP_PROP);
}

public boolean getCompletionCaseSensitive() {
return getSettingBoolean(ExtSettingsNames.C

public void setCompletionCaseSensitive(boolean
setSettingBoolean(ExtSettingsNames.COMPLETI
COMPLETION_CASE_SENSITIVE_PROP);
}

public boolean getCompletioninstantSubstitution
return getSettingBoolean(ExtSettingsNames.C

public void setCompletioninstantSubstitution(bo
setSettingBoolean(ExtSettingsNames.COMPLETI

COMPLETION_INSTANT_SUBSTITUTION_PROP);

public int getCompletionAutoPopupDelay() {
return getSettingInteger(ExtSettingsNames.C

public void setCompletionAutoPopupDelay(int del
if (delay < 0) {
NbEditorUtilities.invalidArgument("MSG_
return;

}
setSettingInteger(ExtSettingsNames.COMPLETI

COMPLETION_AUTO_POPUP_DELAY_PROP);

sO{
RMAT_SPACE_BEFORE_PARENTHESIS)).booleanValu

ntEngine; setter must stay here

lean v) {
RMAT_SPACE_BEFORE_PARENTHESIS, v,

and if not, add it

){
RMAT_NEWLINE_BEFORE_BRACE)).booleanValue();
ntEngine; setter must stay here

anv) {
RMAT_NEWLINE_BEFORE_BRACE, v,

and if not, add it

M

ault().getServices();
ne.class);

OMPLETION_AUTO_POPUP);

ON_AUTO_POPUP, v,

OMPLETION_CASE_SENSITIVE);

v {
ON_CASE_SENSITIVE, v,

0{
OMPLETION_INSTANT_SUBSTITUTION);

olean v) {
ON_INSTANT_SUBSTITUTION, v,

OMPLETION_AUTO_POPUP_DELAY),

ay) {

NegativeValue"); // NOI18N

ON_AUTO_POPUP_DELAY, delay,



}

public int getJavaDocAutoPopupDelay() {
return getSettingInteger(ExtSettingsNames.J

}
public void setJavaDocAutoPopupDelay(int delay)
if (delay < 0) {
NbEditorUtilities.invalidArgument(*"MSG_
return;

}
setSettingInteger(ExtSettingsNames.JAVADOC _
JAVADOC_AUTO_POPUP_DELAY_PROP);
}

public boolean getDisplayGoToClassInfo() {
return getSettingBoolean(ExtSettingsNames.D

public void setDisplayGoToClassInfo(boolean v)
setSettingBoolean(ExtSettingsNames.DISPLAY _
DISPLAY_GO_TO_CLASS_INFO_PROP);
}

public boolean getJavaDocAutoPopup() {
return getSettingBoolean(ExtSettingsNames.J

public void setJavaDocAutoPopup(boolean auto) {
setSettingBoolean(ExtSettingsNames.JAVADOC _
JAVADOC_AUTO_POPUP_PROP);

public Color getJavaDocBGColor() {
return (Color)getSettingValue(ExtSettingsNa

public void setJavaDocBGColor(Color c) {
setSettingValue(ExtSettingsNames.JAVADOC_BG
JAVADOC_BGCOLOR);
}

public Dimension getJavaDocPreferredSize() {
return (Dimension)getSettingValue(ExtSettin

public void setJavaDocPreferredSize(Dimension d
setSettingValue(ExtSettingsNames.JAVADOC_PR
JAVADOC_PREFERRED_SIZE_PROP);

public String getUpdatePDAfterMounting(){
return (String)getSettingValue(ExtSettingsN
}

public void setUpdatePDAfterMounting(String upd
setSettingValue(ExtSettingsNames.UPDATE_PD_
UPDATE_PD_AFTER_MOUNTING_PROP
)

}

public boolean getShowDeprecatedMembers() {
return getSettingBoolean(ExtSettingsNames.S

public void setShowDeprecatedMembers(boolean v)
setSettingBoolean(ExtSettingsNames.SHOW_DEP
SHOW_DEPRECATED_MEMBERS_PROP);
}

public boolean getCompletionNaturalSort() {
return getSettingBoolean(ExtSettingsNames.C
public void setCompletionNaturalSort(boolean v)

setSettingBoolean(ExtSettingsNames.COMPLETI
COMPLETION_NATURAL_SORT_PROP);

public int getFastimportSelection() {
return getSettingInteger(ExtSettingsNames.F

public void setFastimportSelection(int sel) {
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AVADOC_AUTO_POPUP_DELAY);

{

NegativeValue"); // NOI18N

AUTO_POPUP_DELAY, delay,

ISPLAY_GO_TO_CLASS_INFO);

{
GO_TO_CLASS_INFO, v,

AVADOC_AUTO_POPUP);

AUTO_POPUP, auto,

mes.JAVADOC_BG_COLORY);

_COLOR, ¢,

gsNames.JAVADOC_PREFERRED_SIZE),

3
EFERRED_SIZE, d,

ames.UPDATE_PD_AFTER_MOUNTING);

ate){
AFTER_MOUNTING, update,

HOW_DEPRECATED_MEMBERS);

{
RECATED_MEMBERS, v,

OMPLETION_NATURAL_SORT);

{
ON_NATURAL_SORT, v,

AST_IMPORT_SELECTION);



setSettingInteger(ExtSettingsNames.FAST_IMP ORT_SELECTION, sel,
FAST_IMPORT_SELECTION_PROP);

}
public boolean getFastimportPackage() {
return (getFastimportSelection() == JavaFas timport.IMPORT_PACKAGE);
public void setFastimportPackage(boolean v) {
if (v) setFastimportSelection(JavaFastimpor t.IMPORT_PACKAGE);
}
public boolean getShowContract() {
return getSettingBoolean(ExtSettingsNames.S HOW_CONTRACT);

public void setShowContract(boolean auto) {
setSettingBoolean(ExtSettingsNames.SHOW_CON TRACT, auto,
SHOW_CONTRACT_PROP);
}

protected Class getDefaultindentEngineClass() {
return JavalndentEngine.class;

}

public HelpCtx getHelpCtx () {
return new HelpCtx (HELP_ID);

}

E.14 org.netbeans.modules.editor.options.JavaOptionsBamfo.java

/*

* Sun Public License Notice

*

* The contents of this file are subject to the Sun Public License
* Version 1.0 (the "License"). You may not use thi s file except in

* compliance with the License. A copy of the Licen se is available at

* http://www.sun.com/
*
* The Original Code is NetBeans. The Initial Devel oper of the Original
* Code is Sun Microsystems, Inc. Portions Copyrigh t1997-2003 Sun
* Microsystems, Inc. All Rights Reserved.
*
* Contributor(s): Hakan Bergmark, Tony Bergh
*
|

package org.netbeans.modules.editor.options;

import java.beans.*;

import java.awt.Image;

import org.netbeans.editor.ext.ExtSettingsNames;

import org.netbeans.modules.editor.java.PDCustomize rEditor;

import org.openide.util. NbBundle;

/** Beanlnfo for plain options
*

* @author Miloslav Metelka
* @version 1.00

*/
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public class JavaOptionsBeaninfo extends BaseOption

/** Propertydescriptors */

private static PropertyDescriptor[] descriptors
/** Additional beaninfo */

private static BeanInfo[] additional;

private static final String[] EXPERT_PROP_NAMES
JavaOptions.JAVADOC_BGCOLOR,

JavaOptions.JAVADOC_AUTO_POPUP_DELAY_PROP,
JavaOptions.JAVADOC_PREFERRED_SIZE_PROP,
JavaOptions.JAVADOC_AUTO_POPUP_PROP,
JavaOptions.COMPLETION_CASE_SENSITIVE_PROP,
JavaOptions.UPDATE_PD_AFTER_MOUNTING_PROP,
JavaOptions.SHOW _DEPRECATED _MEMBERS_PROP,
JavaOptions.COMPLETION_INSTANT_SUBSTITUTION
JavaOptions. COMPLETION_NATURAL_SORT_PROP,
JavaOptions.FAST_IMPORT_PACKAGE_PROP,
JavaOptions.SHOW_CONTRACT_PROP

k

public JavaOptionsBeanInfo() {
super("/org/netbeans/modules/editor/resourc

protected String[] getPropNames() {
return OptionSupport.mergeStringArrays(Base
JavaOptions.JAVA_PROP_NAMES);
}

protected void updatePropertyDescriptors() {

super.updatePropertyDescriptors();

setExpert(EXPERT_PROP_NAMES);
setPropertyEditor(JavaOptions.UPDATE_PD_AFT

UpdatePDAfterMountingEditor.class);

setHidden(new String[] {
JavaOptions.FORMAT_SPACE_BEFORE_PARENTH
JavaOptions.FORMAT_COMPOUND_BRACKET_ADD
JavaOptions.FAST_IMPORT_PACKAGE_PROP

»

protected Class getBeanClass() {
return JavaOptions.class;

public static class UpdatePDAfterMountingEditor
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sBeanlinfo {

=new String[] {

_PROP,

esl/javaOptions"); // NOI18N

Options.BASE_PROP_NAMES,

ER_MOUNTING_PROP,

ESIS_PROP,

_NL_PROP,

extends PropertyEditorSupport {



private static String[] tags = new String[]
ExtSetti
ExtSetti

private static String[] locTags = new Strin
getSt
getSt
I

public String[] getTags() {
return locTags;

public void setAsText(String txt) {
for (inti=0; i <locTags.length; i++
if (locTags[i].equals(txt)) {
setValue(tagsi]);
break;

public String getAsText() {
String val = (String) getValue();
for (inti=0; i < tags.length; i++) {
if (tags[i].equals(val)) {
return locTagsil;

}

throw new lllegalStateException();

static String getString(String s) {

return NbBundle.getMessage(JavaOptionsB

F SUN Public License

SUN PUBLIC LICENSE Version 1.0
1. Definitions.

1.0.1. "Commercial Use" means distribution or other

{
ngsNames.ALWAYS,

ngsNames.NEVER

gl {
ring("ALWAYS"), // NOI18N

ring("NEVER") // NOI18N

eanlinfo.class, s);

wise making the
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Covered Code available to a third party.

1.1. "Contributor" means each entity that creates o
the creation of Modifications.

1.2. "Contributor Version" means the combination of
prior Modifications used by a Contributor, and the
by that particular Contributor.

1.3. "Covered Code" means the Original Code or Modi
combination of the Original Code and Modifications,
including portions thereof and corresponding docume
with the source code.

1.4. "Electronic Distribution Mechanism" means a me
accepted in the software development community for
transfer of data.

1.5. "Executable" means Covered Code in any form ot
Code.

1.6. "Initial Developer" means the individual or en
the Initial Developer in the Source Code notice req

1.7. "Larger Work" means a work which combines Cove
portions thereof with code not governed by the term

1.8. "License" means this document.

1.8.1. "Licensable" means having the right to grant
extent possible, whether at the time of the initial

subsequently acquired, any and all of the rights co

1.9. "Modifications" means any addition to or delet
substance or structure of either the Original Code
Modifications. When Covered Code is released as a s
Modification is:

A. Any addition to or deletion from the contents of
Original Code or previous Modifications.

B. Any new file that contains any part of the Origi
previous Modifications.

1.10. "Original Code" means Source Code of computer
which is described in the Source Code notice requir
Original Code, and which, at the time of its releas
License is not already Covered Code governed by thi

1.10.1. "Patent Claims" means any patent claim(s),
hereafter acquired, including without limitation, m
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apparatus claims, in any patent Licensable by grant

1.11. "Source Code" means the preferred form of the
making modifications to it, including all modules i

any associated documentation, interface definition

to control compilation and installation of an Execu
code differential comparisons against either the Or
another well known, available Covered Code of the C
choice. The Source Code can be in a compressed or a
provided the appropriate decompression or de-archiv
widely available for no charge.

1.12. "You" (or "Your") means an individual or a le
exercising rights under, and complying with all of
License or a future version of this License issued
For legal entities, "You" includes any entity which
controlled by, or is under common control with You.
this definition, "control" means (a) the power, dir
cause the direction or management of such entity, w
or otherwise, or (b) ownership of more than fifty p
outstanding shares or beneficial ownership of such

2. Source Code License.

2.1 The Initial Developer Grant.

The Initial Developer hereby grants You a world-wid
non-exclusive license, subject to third party intel
claims:

(a) under intellectual property rights (other than
trademark) Licensable by Initial Developer to use,
display, perform, sublicense and distribute the Ori
portions thereof) with or without Modifications, an
Larger Work; and

(b) under Patent Claims infringed by the making, us
Original Code, to make, have made, use, practice, s
sale, and/or otherwise dispose of the Original Code
thereof).

(c) the licenses granted in this Section 2.1(a) and
on the date Initial Developer first distributes Ori
the terms of this License.

(d) Notwithstanding Section 2.1(b) above, no patent
granted: 1) for code that You delete from the Orig
separate from the Original Code; or 3) for infringe

i) the modification of the Original Code or ii) the
Original Code with other software or devices.
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2.2. Contributor Grant.

Subject to third party intellectual property claims
hereby grants You a world-wide, royalty-free, non-e

(a) under intellectual property rights (other than
trademark) Licensable by Contributor, to use, repro
display, perform, sublicense and distribute the Mod
by such Contributor (or portions thereof) either on
basis, with other Modifications, as Covered Code an
Larger Work; and

(b) under Patent Claims infringed by the making, us
Modifications made by that Contributor either alone
combination with its Contributor Version (or portio
combination), to make, use, sell, offer for sale, h
otherwise dispose of: 1) Modifications made by that
portions thereof); and 2) the combination of Modifi
that Contributor with its Contributor Version (or p

combination).

(c) the licenses granted in Sections 2.2(a) and 2.2
on the date Contributor first makes Commercial Use
Code.

(d) notwithstanding Section 2.2(b) above, no paten
granted: 1) for any code that Contributor has delet
Contributor Version; 2) separate from the Contribu
infringements caused by: i) third party modificatio
Version or ii) the combination of Modifications mad
Contributor with other software (except as part of
Version) or other devices; or 4) under Patent Claim
Covered Code in the absence of Modifications made b

3. Distribution Obligations.

3.1. Application of License.

The Modifications which You create or to which You
governed by the terms of this License, including wi
Section 2.2. The Source Code version of Covered Cod
distributed only under the terms of this License or
of this License released under Section 6.1, and You
copy of this License with every copy of the Source
distribute. You may not offer or impose any terms o
version that alters or restricts the applicable ver
License or the recipients' rights hereunder. Howeve
an additional document offering the additional righ
Section 3.5.

3.2. Availability of Source Code.
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Any Modification which You create or to which You ¢
made available in Source Code form under the terms
either on the same media as an Executable version o
Electronic Distribution Mechanism to anyone to whom
Executable version available; and if made available
Distribution Mechanism, must remain available for a
months after the date it initially became available

(6) months after a subsequent version of that parti
has been made available to such recipients. You are
ensuring that the Source Code version remains avail
Electronic Distribution Mechanism is maintained by

3.3. Description of Modifications.

You must cause all Covered Code to which You contri
file documenting the changes You made to create tha
the date of any change. You must include a prominen
the Modification is derived, directly or indirectly

Code provided by the Initial Developer and includin
Initial Developer in (a) the Source Code, and (b) i
Executable version or related documentation in whic
origin or ownership of the Covered Code.

3.4. Intellectual Property Matters.

(a) Third Party Claims.

If Contributor has knowledge that a license under a
intellectual property rights is required to exercis
granted by such Contributor under Sections 2.1 or 2
must include a text file with the Source Code distr
"LEGAL" which describes the claim and the party ma
sufficient detail that a recipient will know whom t
Contributor obtains such knowledge after the Modifi
available as described in Section 3.2, Contributor
modify the LEGAL file in all copies Contributor mak
thereafter and shall take other steps (such as noti
mailing lists or newsgroups) reasonably calculated
received the Covered Code that new knowledge has be

(b) Contributor APIs.

If Contributor's Modifications include an applicati
interface ("API") and Contributor has knowledge of
which are reasonably necessary to implement that AP
also include this information in the LEGAL file.

(c) Representations.

Contributor represents that, except as disclosed pu
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3.4(a) above, Contributor believes that Contributor
are Contributor's original creation(s) and/or Contr
sufficient rights to grant the rights conveyed by t

3.5. Required Notices.

You must duplicate the notice in Exhibit A in each
Code. If it is not possible to put such notice in a
Code file due to its structure, then You must inclu
location (such as a relevant directory) where a use

to look for such a notice. If You created one or m
You may add your name as a Contributor to the notic
Exhibit A. You must also duplicate this License in

for the Source Code where You describe recipients'
rights relating to Covered Code. You may choose to
charge a fee for, warranty, support, indemnity or |
obligations to one or more recipients of Covered Co
may do so only on Your own behalf, and not on behal
Developer or any Contributor. You must make it abso
any such warranty, support, indemnity or liability
offered by You alone, and You hereby agree to indem
Developer and every Contributor for any liability i
Initial Developer or such Contributor as a result o
support, indemnity or liability terms You offer.

3.6. Distribution of Executable Versions.

You may distribute Covered Code in Executable form
requirements of Section 3.1-3.5 have been met for t
and if You include a notice stating that the Source
the Covered Code is available under the terms of th
including a description of how and where You have f
obligations of Section 3.2. The notice must be cons
in any notice in an Executable version, related doc
collateral in which You describe recipients' rights
Covered Code. You may distribute the Executable ver
Code or ownership rights under a license of Your ch
contain terms different from this License, provided
compliance with the terms of this License and that
Executable version does not attempt to limit or alt
rights in the Source Code version from the rights s
License. If You distribute the Executable version u
license You must make it absolutely clear that any
from this License are offered by You alone, not by
Developer or any Contributor. You hereby agree to i
Initial Developer and every Contributor for any lia
the Initial Developer or such Contributor as a resu
terms You offer.

3.7. Larger Works.
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You may create a Larger Work by combining Covered C
not governed by the terms of this License and distr
Work as a single product. In such a case, You must
requirements of this License are fulfilled for the

4. Inability to Comply Due to Statute or Regulation

If it is impossible for You to comply with any of t
License with respect to some or all of the Covered
statute, judicial order, or regulation then You mus
the terms of this License to the maximum extent pos
describe the limitations and the code they affect.
must be included in the LEGAL file described in Sec
be included with all distributions of the Source Co
extent prohibited by statute or regulation, such de
sufficiently detailed for a recipient of ordinary s
understand it.

5. Application of this License.

This License applies to code to which the Initial D
attached the notice in Exhibit A and to related Cov

6. Versions of the License.

6.1. New Versions.

Sun Microsystems, Inc. ("Sun") may publish revised
of the License from time to time. Each version will

distinguishing version number.

6.2. Effect of New Versions.

Once Covered Code has been published under a partic
License, You may always continue to use it under th
version. You may also choose to use such Covered Co
of any subsequent version of the License published
other than Sun has the right to modify the terms ap
Code created under this License.

6.3. Derivative Works.

If You create or use a modified version of this Lic
only do in order to apply it to code which is not a
governed by this License), You must: (a) rename You
the phrases "Sun," "Sun Public License," or "SPL" o
similar phrase do not appear in your license (excep
license differs from this License) and (b) otherwis
that Your version of the license contains terms whi
Sun Public License. (Filling in the name of the Ini
Original Code or Contributor in the notice describe
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shall not of themselves be deemed to be modificatio

License.)

7. DISCLAIMER OF WARRANTY.

ns of this

COVERED CODE IS PROVIDED UNDER THIS LICENSE ON AN " AS IS" BASIS,
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR | MPLIED, INCLUDING,
WITHOUT LIMITATION, WARRANTIES THAT THE COVERED CODE IS FREE OF
DEFECTS, MERCHANTABLE, FIT FOR A PARTICULAR PURPOSE OR NON-INFRINGING.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE O F THE COVERED CODE
IS WITH YOU. SHOULD ANY COVERED CODE PROVE DEFECTIVE IN ANY RESPECT,
YOU (NOT THE INITIAL DEVELOPER OR ANY OTHER CONTRIB UTOR) ASSUME THE
COST OF ANY NECESSARY SERVICING, REPAIR OR CORRECTION. THIS DISCLAIMER
OF WARRANTY CONSTITUTES AN ESSENTIAL PART OF THIS L ICENSE. NO USE OF
ANY COVERED CODE IS AUTHORIZED HEREUNDER EXCEPT UNMIR THIS DISCLAIMER.

8. TERMINATION.

8.1. This License and the rights granted hereunder
automatically if You fail to comply with terms here
such breach within 30 days of becoming aware of the
sublicenses to the Covered Code which are properly
survive any termination of this License. Provisions
nature, must remain in effect beyond the terminatio
shall survive.

8.2. If You initiate litigation by asserting a pate
claim (excluding declaratory judgment actions) agai
or a Contributor (the Initial Developer or Contribu
You file such action is referred to as "Participant

(a) such Participant's Contributor Version directly
infringes any patent, then any and all rights grant
Participant to You under Sections 2.1 and/or 2.2 of
shall, upon 60 days notice from Participant termina
unless if within 60 days after receipt of notice Yo
agree in writing to pay Participant a mutually agre
royalty for Your past and future use of Modificatio
Participant, or (i) withdraw Your litigation claim

the Contributor Version against such Participant.
of notice, a reasonable royalty and payment arrange
mutually agreed upon in writing by the parties or t
is not withdrawn, the rights granted by Participant
Sections 2.1 and/or 2.2 automatically terminate at
the 60 day notice period specified above.

(b) any software, hardware, or device, other than s

Contributor Version, directly or indirectly infring

any rights granted to You by such Participant under
and 2.2(b) are revoked effective as of the date You
sold, distributed, or had made, Modifications made
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Participant.

8.3. If You assert a patent infringement claim agai nst Participant
alleging that such Participant's Contributor Versio n directly or
indirectly infringes any patent where such claim is resolved (such as
by license or settlement) prior to the initiation o f patent
infringement litigation, then the reasonable value of the licenses
granted by such Participant under Sections 2.1 or 2 .2 shall be taken
into account in determining the amount or value of any payment or
license.

8.4. In the event of termination under Sections 8.1 or 8.2 above, all
end user license agreements (excluding distributors and resellers)
which have been validly granted by You or any distr ibutor hereunder

prior to termination shall survive termination.

9. LIMITATION OF LIABILITY.

UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY,NETHER TORT
(INCLUDING NEGLIGENCE), CONTRACT, OR OTHERWISE, SHA LL YOU, THE INITIAL
DEVELOPER, ANY OTHER CONTRIBUTOR, OR ANY DISTRIBUTCR OF COVERED CODE,
OR ANY SUPPLIER OF ANY OF SUCH PARTIES, BELIABLET O ANY PERSON FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL =~ DAMAGES OF ANY
CHARACTER INCLUDING, WITHOUT LIMITATION, DAMAGES FO R LOSS OF GOODWILL,
WORK STOPPAGE, COMPUTER FAILURE OR MALFUNCTION, ORANY AND ALL OTHER
COMMERCIAL DAMAGES OR LOSSES, EVEN IF SUCH PARTY SHALL HAVE BEEN
INFORMED OF THE POSSIBILITY OF SUCH DAMAGES. THISL IMITATION OF
LIABILITY SHALL NOT APPLY TO LIABILITY FOR DEATH OR PERSONAL INJURY
RESULTING FROM SUCH PARTY'S NEGLIGENCE TO THE EXTENT APPLICABLE LAW
PROHIBITS SUCH LIMITATION. SOME JURISDICTIONS DO NO T ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENT IAL DAMAGES, SO
THIS EXCLUSION AND LIMITATION MAY NOT APPLY TO YOU.

10. U.S. GOVERNMENT END USERS.

The Covered Code is a "commercial item," as that te rm is defined in 48
C.F.R. 2.101 (Oct. 1995), consisting of "commercial computer software"
and "commercial computer software documentation,” a s such terms are
used in 48 C.F.R. 12.212 (Sept. 1995). Consistent w ith 48 C.F.R.
12.212 and 48 C.F.R. 227.7202-1 through 227.7202-4 (June 1995), all
U.S. Government End Users acquire Covered Code with only those rights

set forth herein.

11. MISCELLANEOUS.

This License represents the complete agreement conc erning subject
matter hereof. If any provision of this License is held to be
unenforceable, such provision shall be reformed onl y to the extent
necessary to make it enforceable. This License shal | be governed by
California law provisions (except to the extent app licable law, if
any, provides otherwise), excluding its conflict-of -law provisions.
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With respect to disputes in which at least one part
or an entity chartered or registered to do business
States of America, any litigation relating to this
subject to the jurisdiction of the Federal Courts o
District of California, with venue lying in Santa C
California, with the losing party responsible for ¢
without limitation, court costs and reasonable atto
expenses. The application of the United Nations Con
Contracts for the International Sale of Goods is ex
Any law or regulation which provides that the langu
shall be construed against the drafter shall not ap
License.

12. RESPONSIBILITY FOR CLAIMS.

As between Initial Developer and the Contributors,
responsible for claims and damages arising, directl
out of its utilization of rights under this License
work with Initial Developer and Contributors to dis
responsibility on an equitable basis. Nothing herei
shall be deemed to constitute any admission of liab

13. MULTIPLE-LICENSED CODE.

Initial Developer may designate portions of the Cov
?Multiple-Licensed?. ?Multiple-Licensed? means that
Developer permits you to utilize portions of the Co
Your choice of the alternative licenses, if any, sp
Initial Developer in the file described in Exhibit

Exhibit A -Sun Public License Notice.

The contents of this file are subject to the Sun Pu
Version 1.0 (the “License"); you may not use this f
compliance with the License. A copy of the License
http://www.sun.com/
The Original Code is . The Initial
Original Code is . Portions created by _
©) . All Rights Reserved.

Contributor(s):

Alternatively, the contents of this file may be use
of the license (the ?| License?), in whi
provisions of License are applicable inst

If you wish to allow use of your version of this fi
terms of the [ ] License and not to allow others
version of this file under the SPL, indicate your d
the provisions above and replace them with the not
provisions required by the [ ] License. If you do
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provisions above, a recipient may use your version
either the SPL or the License."

[NOTE: The text of this Exhibit A may differ slight
the notices in the Source Code files of the Origina
use the text of this Exhibit A rather than the text
Original Code Source Code for Your Madifications.]

199

of this file under

ly from the text of
| Code. You should
found in the



