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ABSTRACT

Object-orientedsystemsarefrequentlybuilt aroundidioms,design
patternsandotherabstractionshatcanbe capturedbnly indirectly
in sourcecode. Thelossof designinformationin codeoftenim-
pedeslater developmentactiities. Explicit programmingattacks
this informationlossby enablingdevelopersto introduceproject-
specificdesigrvocahularyinto existinggeneral-purposknguages.
Using explicit programming,developerscan cost-efectively en-
codedesigninformationin a concrete encapsulatecandreusable
way.

In this demonstrationye introducethe principlesof explicit pro-
grammingand demonstratehe ELIDE tool, which supportsex-
plicit programmingin Jasa™. ELIDE allows developersto intro-
duce new, parameterizedanodifiersinto the Java languageat the
classfield, methodandblocklevels. Newly definedmodifierstrig-
geraseriesof transformationenthesourcecode. Transformations
aredefinedin Jasa codeandcancreateor modify codearywhere
in the sourcetree. We alsodescribeseveral applicationsof explicit
programmingo increasehe designcontentof systems.

1. THE PROBLEM

As asystemis constructedsoftwaredevelopersbuild up avocalu-
lary to discusghedesignof thesystem.Unfortunatelymostdesign
conceptsdentifiedwith suchvocahulary cannotboemappediirectly
onto implementation-leel constructsoffered by general-purpose
programmingdanguagesAs aresult,developersspenchlot of time
encodingdesignconceptsnto, anddecodinglesignconceptgrom,
verboseandoften scatteregiecesof code. At best,this encoding
anddecodingwasteshe time of developers.At worst, developers
areunableto rediscwer the designconceptsisedin theinitial cre-
ation. Thislosscanleadto adegradationin theconceptuaintegrity
of asystem3].

Oneway to solwe this problemis to introducelanguageshat pro-
vide theright vocalulary. This approacttanbe successfufor par
ticular domainsasdemonstratedby work on domain-specifidan-
guageg?]. However, designingandimplementingdomain-specific
languagesequireshothsignificantexperiencewith thedomainand
considerablexpertisein programminglanguagemplementation.
Solvingthe problemthis way is impracticalandcostly

In this shortpresentationywe introduceExplicit Programmingasa
low-costwayto tacklethis problem.We describeheconcepbf ex-

plicit programming(EP)presentELIDE (ExtensionLanguageor

IncrementaDesignEncoding),which supportsExplicit Program-
ming for Java, anddiscussnitial usesof thetool.

2. Explicit Programming

Much of thevocahulary usedby developersto discussa systemde-
scribesconsistencien the code: vocahulary for designpatterns,
vocahulary for setsof namingcorventions andvocatlulary for pro-
tocolsandidioms within the code,amongstothers. Explicit pro-
grammingallows adeveloperto graduallyandeconomicallyextend
ageneral-purposprogrammindanguagevith suchvocaklulary. In
explicit programming,nev vocalulary items are definedgenera-
tively: the definitionsdescribeeffects on the codebasesimilar to
thecodethedevelopersvould have writtenif explicit programming
wasnotavailable.

To meetthe goalsof explicit programming,a supportingmecha-
nismmustdemonstratseveralcharacteristics.

e Vocahilary itemsmustbe definablein termsof the general-
purposelanguageconceptsfamiliar to the developer This
constraintensureghatexplicit programmings accessibleéo
developerslacking specializedanguagedesignknowledge,
suchasgrammarsandsyntaxtrees.

e The outputof the generatie processmustbe purely in the
constructof thegeneral-purposknguagelt mustberead-
ily readableby developersand correspondclosely to what
animplementatiorwould normallylook like without explicit
programming.This constraintensureshatexplicit program-
ming is non-disruptive: a developercanapply explicit pro-
grammingto codethatis their responsibilitywithout affect-
ing othermembersf the developmenteam.

e |t mustbe possibleto add new vocahulary itemsincremen-
tally. This constraintensureghatdesignconceptemenging
asdevelopmentprogressesanberefactoredandmademore
explicit.

As an example, considera group of developersimplementinga
compiler Whendiscussinghecompiler thedeveloperamayspeak
in termsof visiting thenodesof the parsetree.|If the Visitor design
patternis usedto representhis concepteachnodein theparsetree
will have anaccept methodandeachVisitor classwill have a



vi si t methodfor eachkind of nodein the parsetree. Adding a
new nodeto the parsetreewill necessitatéhe additionof multiple
methodsin multiple places. Explicit programmingallows the de-
veloperto describethis conceptsuchthatit canbe codeddirectly.
For instancea developercanmarknodetypeswith a new vocahu-
lary item,vi si t ed, andthedetailsof the Visitor patterncanthen
begeneratedccordingo thevocahlularyitem’s definition. Another
developercanrely on the generated/isitor infrastructurewithout
needingto know how its implementatiorwasprovided.

3. ELIDE

We have built the ELIDE tool (ExtensionLanguageor Incremen-
tal Design Encoding)to supportExplicit Programmingin Java.
ELIDE allows Java’s vocahulary to be extendedwith new, param-
eterizedmodifiersthat canbe attachedo classesmethodsfields,
andcodeblocks. For example the compilerdeveloperwho wishes
to captureexplicitly the Visitor designpatterncanexpressthatthe
Assi gnment Node classcanbe visited by the NodeVi si t or
interfaceasshawn.

public visited<NodeVisitor> class Assignment Node

The developerdefinesthe vi si t ed modifier by writing a Jaza
classthatdescribesheeffectsof themadifier In theJavaclassthe
developerusesa library provided by ELIDE to programmatically
addtheaccept methodto the modifiedclass,Assi gnnent N-
ode, andto addthevi si t methodfor Assi gnnent Node tothe
NodeVi si t or interface.

ELIDE exposesthe programbeing modified to the programmer
as a coarse-grainedree of sourceelements. The developerma-
nipulatesthis representatiomsing an ELIDE API that builds on
thej ava. | ang. ref | ect API, addingadditionalmethodsfor
extending, wrapping, and transformingsourceelements. ELIDE
thusallows developersto specifyin normalJava code the seriesof
changeghey would performto manuallyencodethe designinfor-
mation: operationsuchasaddingnew classedo packagesadding
new methodsandfieldsto classesandaddingnew codeto methods
andblocks.

ELIDE takesasinput Java sourceusing newly definedmodifiers
andthe definitionsof thosemodifiers. It outputsJasa sourceon
which the modifiershave beenapplied. ELIDEgoesthroughsome
effort to keepthe outputcodehumanreadable For example,com-
mentsfrom the input sourcesare presered and additional com-
mentsare insertedto indicatethe applicationof transformations
definedby modifiers.

4. SOME APPLICATIONS

We have appliedELIDE in severalcases.

JUnit. We usedELIDE to simplify the writing of testsusing JU-
nit [4]. We definedat est modifierthatcanappeateforeblocks
of testcodeinsidethe body of a classdefinition. This modifieral-

lows a developerto expressthetestcodeascloseto the codeunder
testaspossible. The modifier also automateghe creationof test
suitesfor particularclasseandpackagesAmongstthe othermod-
ifiers definedwasanassert Thr ows modifier, which capturesa
commonbut verboseidiom usedto testexceptions,andreducest

to aform consistentvith therestof the JUnit API.

JavaBeans. To malke JaszaBeancompliance[1] both explicit and
corvenientto write, we definedpr oper ty, boundPr operty,

andconst r ai nedPr oper t y modifiers. Beanwriters canadd
thesemodifiersto fieldsto achieve the desiredbean-complianbe-
havior, includingaddingappropriatébean-complianaccessorand
mutators eventlistenerregistrationmethodsandintroducingsup-
portingfieldsto the parentclass.In addition,the modifiersensure
the parentclassimplementsSerializable.

Refactoring a Visualization System. We usedELIDE to introduce9
new designvocalulary itemsinto the sourcecodecomprisingone
subsystenof the AVID Java visualizationsystembuilt at the Uni-
versity of British Columbia. The new designvocalulary malkesit
simplerto extendthe systento addnew executioneventsto visual-
ize. Eventtypeclasseshatusedto containapproximatelyl00lines
of sourcecodecanbe describedwith 5 or 6 lines of codewith the
new vocalulary available.
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