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Abstract The object-orientedUnified Modeling Language(UML) which has become
OMG standaraffersagreatvarietyof conceptdor thedefinitionof thestructure
andthe expectedbehavior of a softwaresystem.It hasthe potentialto replace
mary previously used software architecturedescriptionlanguages. This is
especiallytrue for the subsetof so-calledmoduleinterconnectionanguages.
Comparedwith theselanguagesJML hasthe main dravbackthatits module
conceptis continuouslychangingfrom versionto versionwithout reachinga
well-definedstablestate(until the currentversionl.3). It is the purposeof this
contrikbution to revisit thedevelopmenbof the UML moduleconceptto criticize
its currentform, andto present compactandprecisedefinition of its visibility
rules. Theintegrationof still missingconceptf component-baseatchitecture
descriptionlanguagess out of the scopeof this contritution. It is oneof the
maintasksof the OMG taskforcewhichis responsibldor thedevelopmenif a
real-timemodelingextensionof UML.
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1 INTRODUCTION

The designof softwaresystemarchitecturess a discipline of rapidly growing im-
portance. The softwareengineeringcommunity agreeson the fact that a software
systems architectureplaysa key role for planningits developmentprocessandfor
guaranteeings quality concerningcertainfunctionalandnonfunctionakrequirements
suchasits “correctness” availability, performancemaintainability portability, etc.
[BCK98]. Marny papershave beenpublishedin the lastyearsaboutspecificsoftware
architecturesgesignpatternlanguagesandarchitecturaktyles. Neverthelessthere
is no commonagreemenbn the definition of the term “softwarearchitecture”. As a
consequenceanostbooksor papersaboutthis topic startwith just anotherdefinition
of the term softwarearchitectureand introducetheir own architecturedescription
language A roughclassificatiorof theliteratureshovsthatthereareatleasttwo main
categoriesof thesdanguages:

1. More recentlypublishedpapersusethe term softwae architecture description
language(ADL) often as a synomymfor componentdescriptionlanguages;
they favor theview thatsoftwarearchitecturesire“componentst connectors
behaioral constraints{GP95,SG96].

2. Elderpapersisuallyadherdo theterminologyof so-callednoduleinterconnec-
tion languagegMIL) [DK76], wherea softwarearchitecturds a setof modules
with differentkindsof dependengcrelationshipdetweerthem;theAda-inspired
hierarchicalobject-orientedlesignlanguageHOOD is onefamousexampleof
this category [R92].

Thereis somehopethattheinventionof new ADLs andtheassociatediscussiorof
“who’s ADL is the bestoneandwho’s terminologyis correct” may beterminatecdoy
usingthe UnifiedModelingLanguagdJML asa startingpointfor astandardsoftware
architecturelescriptiolanguag¢RJB99]. UML isthewidely accepte@®MG standard
of an object-orientednodelinglanguage.lt is in our opinionthe first OO modeling
languagevhichaddresseall facetsof a state-of-the-annoduleconcept.lts modules,
calledpackageshuild shellsaroundarbitrarytypesof diagrams.It overcomeghereby
the seriousscaling-upproblemsof previously usedOO methodswhenhugeanalysis
or designdocumentdadto be partitionedinto manageablieceswith well-defined
interfacedetweerthem.

It is worth-whileto noticethatUML combineghe standaralementof MILs with
aratherbroadspectrunof othersublanguagefor modelingthe logical behaior and
thephysicalstructureof a softwaresystem:

m Classdiagramsand package®ffer all importantMIL conceptssuchasinfor-
mation hiding, import andgeneralizatiorrelationshipsmultiple interfacesfor
classesandpackagesgenericity . . . .

= The objectconstraintlanguageOCL allows for the definition of invariantsas
well asfor pre-andpostconditiongndofferstherebythe necessaryneandor
“designingby contract”.
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= Varioustypesof diagrams(statetransitiondiagrams,collaborationdiagrams
etc.) maybeusedto modelthedynamicbehaior of networksof relatedobjects.

= Finally, componenanddeploymentiagramanaybeusedto definea mapping
of logical softwareobjectsontoavailablehardwarecomponents.

DespiteofitsrichnessUML hasanumberof dravbackscomparedvith component-
basedADLs suchasthosepresentedn [SG96]. This is mainly dueto the fact that
UML'’s componentliagramsare not intendedto representhe logical decomposition
of a softwaresysteminto reusableandrecombinablesubsystems:

“a components a physicalunit of implementation” ([RIB99],p. 93).

FurthermorelUML doesnot offer the conceptof connectorsasfirst-classobjects,
which would be a hybrid of an associatiorn(class)betweensomeclassifiersand an
importdependencbetweera classandaninterfaceof anotherclass.

Fortunately seriousefforts areunderway to incorporatea variantof ADL compo-
nentsandconnectorsnto UML collaborationdiagrams.Theseactvities, discussedh
[SR98],areout of the scopeof this contribution. Herewe will revisit the capabilities
of UML asa “traditional” moduleinterconnectiodanguaggMIL). We will seethat
UML offersall necessarglementsof a MIL, but lacksa precisedefinition of their
(static) semanticaaswell asan in-depthdescriptionof how certaincombinationsof
theofferedconceptshallbeusedin practice.

The following Section2 startswith a shortsummaryof the UML packagecon-
cept. It shavs why UML's packageconceptdefinition— aspresentedn the UML
referencebook [RIB99]andthe accompaying standarddocumentfor UML version
1.3 [OMG99a] is neither consistentnor complete. Section3 discusseghe most
guestionabl@artof theUML moduleconceptthenestingof packagesin moredetail.
Section4 explains afterwardswhy it is usefulthat packagedependenciebave their
own visibility attributes. Thesevisibility attributesarepartof the UML metamodel,
but — asfar aswe cansee— not mentionedn the UML referencebook. Finally,
Section5 summarizesur discussiorand presents compactformal definition of the
UML packagevisibility rules.

Pleasanotethatthis papeiis ourthird presentatiof a consistentiew of the UML
moduleconcept. Previously publishedpaperspresentedormal definitionsof UML
visibiliby rulesfor version1.0in [SW97]andfor versionl.1in [SW98],respectrely.
In the meantime, the UML standardvisibility rules have beenchangedradically,
without solving the presentegroblems. Even worse,we have somedoubtsthatthe
changedrom UML versionl.1to versionl.3improvedthe UML packageconcept.It
is, thereforethe mainpurposeof this paperto

= explain why we have somedoubtsthat the visibility rules of version1.3 are
betterthanthoseof versionl.1,

= shov how a precise,compact,and useful definition of UML’s visibility rules
mightlook like, and

= suggeshow certainhiddenfeaturesof theUML packageoncepimightbeused
to expressotherwisenot directly availableconcepts.
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2. THE UML PACKAGE CONCEPT

The informationhiding and modularizationconceptof UML packagesvas strongly
influencedby the designof the OO programminglanguagesC++ [ES94] and Java
[AG96]. Furthermorethedesignof Ada[C96] obviously influencedhedevelopment
of theUML packageoncepttoo. As aresult,thepackageoncepof UML hasabout
thefollowing properties:

m A packagéilds ashellarounda groupof closelyrelateddeclarationsusually
thesedeclarationshave the form of a diagramand definethe datastructures
and/orthe operationof amodeledsoftwaresystem.

m |t is the single purposeof a packageto regulate the visibility of its own
declarations,e. torestricttheusagef theenclosedieclarationso well-defined
partsof a systemmodel.

= Asaconsegencgackagesave norun-timesemanticatall, i.e. thesemantics
of a systemmodelis not changedf all its declarationsare put into a single
package.

= A dependencyrom a client packageo a sener packagerevealssomeof the
sener’s declarationgelementsyvhile othersremainhidden.

m Packageslementsaswell as(nestedpackageshemseleseitherhave public or
protectedor privatevisibility (denotedas+, #, and—).

= Packagesnay be nestedtherebygrantinga child (parent)packagethe access
rightsto all thoseelementswhicharevisible in its parent(child) package.

= Import/accesslependenciesiaybe usedto accespublicresoucesof a server
padkage,wheeasgeneralizationselationshipginheritancerelationships)re-
vealthe existenceof protectedresouces,too.

= Frienddependenciebetweera client and a serverpadkagedestoy the server
padkages visibility shell completelyand allow the client padkage even to
refeenceprivate declamationsof the serverpadkage

For thediscussiorof all furtherdetailswe have to clarify whichversionof theUML
standards usedasa baseline.Considerfor instancehe history of thevisibility rules
associatedvith nestingof packagesndthe export of importedpackageslementsn
differentUML versions:

1. In UML 1.1[OMG99b]a parentpackagehasanimplicit import relationshipo
allits child packagesTheimplicit importrelationshillowstheparenipackage
toreferenceall publicelement®f its child packagesFurthermorethesenested
public elementsaswell asthe explicitely imported(andreferencedglements
from otherpackagesvith publicvisibility belong(probably)to theexport of the
regardedpackage.
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2. The UML versiondescribedn the UML referencebook[RIB99] reversesthe
visibility rulesfor nestedpackages.A child packageseesall elementsvisible
for its parentpackagebut nottheotherwayround(aslongastheparentpackage
doesnothave anexplicit importdependencto its child package) Furthermore,
thereferencebook stateson page99 that

“Elementswith private visibility arevisible only in the packagecontaining
themandary packagesestednsidethatpackagé.

Finally, thereferencébookannouncesn pagel20thatimport relationshipsare
not transitve. This meansprobablythat public importedelementdrom other
packageslo nolongerbelongto the regardedpackages export.

3. TheUML draftversionl.3(alphaR2) [OMG99a]finally agreeswith the UML
referencéookconcerninghetreatmenbf nestegpbackagesButit hasadifferent
opinionconcerningransitveimports. It requireson page2-170that

“A packagewith animport dependengto anotherpackagemportsall the
public contentof thenamespacdefinedby the supplierpackageincluding
elementf packagesmportedby theimportedpackagé.

In the following we will usethe UML draft versionl1.3 asthe referencepoint for
ourdiscussionslt containghemostprecisespecificatiorof theUML visibility rules,
althoughthe critical partsof thesevisibility rulesare not yet expressedn the form
of objectconstrainfanguagexpressionglisted OCL expressionglealwith renaming
conflictsonly anddonotmakeary attemptdo definethevisibility ofimportedelements
or theabore mentionedransitive import relationships).

TheUML draftversionl.3distinguishe®etweertwo differentkindsof permission
dependenciesNormalimportdependenciesddall publicelement®f senerpackages
(targetsof importdependenciesd the namespaceof their clientpackagegsourceof
import dependencies)Client package$ave the permissiorto introducealiasnames
for importedelementsand to downgradevisibiliti esof importedelements. In this
way a client packages able to resole nameconflicts betweenimported elements
from differentpackagesFurthermoreit offersonly thoseimportedelementsaspart
of its own export interface,which have an unchangedvisibility. So-calledaccess
dependenciesn the other handdo not changethe namespacef a client package.
They granta client module merely the permissionto referencean elemente of a
regardedsener packages by usingthe pathexpressionS: : e.

Figure14.1present®neexamplefor astill rathertrivial interactionof accessand
import dependenciewith nestingof packagesWe believe thatthe visibility rulesof
UML 1.3 haveto beappliedasfollows:

m PackageB seegheimportedclassidentifiersal, a2, andd aswell asits own
classidentifier b, andits own packageidentifiersD and E, but not the class
identifiersa3, a4, ande.

m PackageD seesits own classidentifier d as well as all classand package
identifiersvisible in its parentpackagdmaybeexceptfor theclassidentifieral
with privatevisibility).
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Figure14.1 Interactionof packageaccessimport, andnesting.

m  Packagd seests ownclasddentifiere aswell asall classandpackagédentifiers
visiblein its parentpackaggmaybeexceptfor al).

m PackageC seesthe packagedentifiersB: : D andB: : E aswell asthe class
identifiersB: : a2, B: : d, andB: : b via its accesslependencto B, it seeghe
classidentifier E: : e via its accesslependencto E. It may not usethe class
identifiersB: : al,b,orB: : D: : d.

Pleasenotethatwe have somedoubtsconcerninghetreatmenof publicidentifiers
of visible package¢suchasB: : D: : d), thehandlingof acces®rimportdependencies
to nestedpackagegsuchastheaccesslependencfrom Cto B: : E), andthenotation
for importedelementsvith achangediisibility attributevalue(suchasal in B, whose
visibility value hasbeenchangedrom public to private). Thesedoubtsare mainly
causedby the abstractexample of Figure 13-6 on pagel121 of the UML reference
book,repeatedn Figure14.2(exceptfor someirrelevantclasses)We cannotseeary
reasonsvhy packageX is allowedto accespackageV inside packageZ without
having anadditionalacces®r importdependencto package itself.

3. VISIBILITIESOF NESTED PACKAGES

The previous sectiondid alreadymentionthe differencedetweerthe visibility rules
for nestecpackaged UML versionl.landversionl.3,respectiely. Furthermoreit
presentedne examplefrom the referencebook with an accessiependenchbetween
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Figure14.2 Interactionof packageaccessimport, andnesting.

a packageanda subpackagef oneof its subpackagesAs far aswe canseesucha
dependencis forbiddenin UML versionl.3, but permittedin versionl.1.

The following Figure 14.3 summarizeghe main differenceshetweenthe nesting
(scopingyulesof UML versionl.1andl.3,respectiely. InUML 1.1laparenipackage
seesall the public elementsof its (public) child packagesindexportsthemasif they
wereits own elements.This is thereasornwhy theimportdependencfrom Xto Z is
redundanin UML 1.1. Child packageson the otherhand,do not seeary elements
of their parentpackageswhich arenot importedexplicitely. As a consequencehe
importdependencfrom packagedJto package isillegalaslongasthereis noimport
dependencfrom theparentpackagey to packageZ (which make<Z togethewith its
contentsisiblein Y).

In UML 1.3 achild packageseesall the (nonprivate)elementswvhich arevisible
for its parentpackage. This is the reasorwhy the import dependencfrom Y to X
is redundanin UML 1.3. Parentpackagespn the otherhand,arenot ableto see
inside child packagesvithout first establishingan explicit import dependenc As a
consequenceahe import dependencfrom packageY to packageV is illegal aslong
asthereis no import dependenc betweenthe packagesr and Z (which makesthe
contentf Z visiblefor Y).

It is worth-whileto noticethatthevisibility rulesof UML 1.1with thepropagation
of visible elementsipthecompositiorhierarchyareratherunusual . Thenew visiblity
rulesof UML 1.3 have the adwantagethat they are closely relatedto the visibility
rules of Ada for packagesand library units [C96] and to the scopingrules of ary
block-structuregprogramminganguage.Neverthelessve believe thatthe new rules
areratherdangerougrom a softwareengineers point of view dueto the following
reasons:

= Usuallytherealization(or model)of asotwaresystendependsntherealization
(models)of its subsystemdyut not the otherway round. As a consequencthe
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new propagationrules encouragehe designof unwantedsystem/subsystem
relationships.

Thedependenciesf parentpackageslo nolongersummarizéhedependencies
of their child packagesf child packagesre allowed to import packagesot
importedby their parentpackagesA packages, therefore nolongeraproper
abstractiorof its subpackages.

The propagationof visible elementsfrom parentpackagego child packages
encourageshe developmentof softwarearchitectureswherebasicresources
arenot locatedin basiclayersat the bottom of a softwaresystem,but in the
topmostpackage®f the systemmodel.

In Section5 we will presenta precisedefinition of UML visibility ruleswhich is
akind of compromisebetweerthe nestingof rulesof UML 1.1andUML 1.3. These
rulesneithersupportthe dangerousiutomatigoropagatiorof elementisiblities from
parentto child packagesnor do they supportthe dangerousiutomaticextensionof a
parentpackages namespacwith the publicelement®f its child packagesThey treat
publicelement®f child packagessif they weremadevisible by accesslependencies
from parentto child packages This hasthe following consequence®r the scenario
depictedn Figurel14.3:

An accesslependencfrom packageX to packageZ is redundanasit wasthe
casein UML 1.1.

An importdependencfrom X to Z is notredundantit givestheclientsof X the
right to usethe pathexpressionX: : e insteadof X: : Z: : e.

Neitheranaccessioranimportdependencfrom Y to X is redundanif the new
visibility rulesareused(asit is thecasein UML 1.3).
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= Theimport or accesddependencfrom packageY to packageV is permitted
dueto thefactthatthe pathnameZ: : V is visible andmay be usedinside X to
referencehetamgetpackageof therequireddependengc

= Theimportor accesslependencfrom packagdJto package is notpermitted
withoutthe existenceof animportor accesslependencfrom Y to Z.

4, VISIBILITIES OF PACKAGE DEPENDENCIES

Thediscussiorof UML visibility rulesin thepreceedingectiondgnoredmoreor less
thefactthatimportandaccesslependencieaswell asgeneralizatiomelationshipsire

all subclassesf themetaclasdvbdel El enent of theUML metamodel. They inherit

from their commonsuperclasshe propertyto have onenameandyvisibility attribute

valuein their owner packageanda differentaliasnameandvisibility attributevalue
in ary clientpackageIn our opinionit makesno sensdo provide theserelationships
with their own namesandaliasnames.

Thesituationis a little bit differentin the caseof the inheritedvisibility attributes
of import dependenciesnd generalizatiorrelationships. They could be usedto
distinguishbetweerinterfaceimportsandimplementationmportsaswell asbetween
subtypeinheritanceand implementationinheritancein the usualsense. It is even
probablehatatleastoneauthorof theUML standardiefinitionversionl.1[OMG99b]
hadthis possibilitymind when(s)hewrote the sentencen pagel42

“Private inheritance(generalization) .. hidesthe inherited featuresof a class
(package) ..

Neverthelesstherestof UML 1.1aswell asall recentlyproducedJML descriptions
ignorethe visibility attributesof dependencandgeneralizatiorrelationships.They
rely exclusively on the existenceof certainstereotypesor the distinctionof different
kinds of generalizatiorrelationships. Furthermorethey do not explain the interac-
tion betweenthe usageof thesestereotypegsuchasimplementationand interface
inheritancelandthevisibility rulesfor generalizatiomelationships.

It isthepurposeof thissectionto explain how thevisibility attributesof dependengc
andgeneralizatiorrelationshipscould be usedin additionor insteadof someof the
previously mentionedelationshipstereotypeskFurthermorethis sectionprepareshe
readerfor the precisedefinition of thevisibility rulesof thefollowing section,which
takethesevisibility attributesinto account.lt explainsthedetailsof thefollowingidea:

A protectecdor privateimportdependengor generalizatiorrelationshipbetween

two packagesddsall public (protectedelementf theregardedsener package

with an appropriatelyreducedvisibility to the client packages own namespace

(optionallyundera differentaliasname).
Pleasaotethatthediscussiorof reducedmportedelementvisibiliti esis meaningless
aslong astheseelementsaarenot addedo the namespacef theclient package As a
consequencaccessandfriend dependencieketweernpackagesreout of the scope
of this section.

Combiningthreedifferentkindsof visibilities with two typesof relationshipsesults
in six differentkindsof relationshipdetweerpackages:

1. Publicimport: apublicimportdependencaddgheimportedelementsoitsown
exportinterface.Thiskind of transitveimportdependengis for instanceuseful
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if one packagedefinesa setof operationsvhich useelementsrom different

packagess parameteitypes. Any client packagewhich imports (accesses)
the exportedsetof operationsautomaticallyimportsautomaticallyall needed
parametetypes,too.

2. Protectedimport: a protectedimport dependenc addsall importedelements
with protectedvisibility to the client packages namespacelt hasto be used
wheneer certainimplementatiordetailsbasedon importedresourcehave to
be hiddenfrom regular client packagesbhut mustbe revealedto all packages,
which specializginheritfrom) theregardedpackage.

3. Private import: a private import dependengc correspondgo the conceptof
implementatiormoduleimportsin Modula-2[WS84]. It allows to import all
thoseresourceswhich are neededto constructthe contentsof the regarded
packagewithout revealing(reexporting) thesemportsto its clientpackages.

4. Public genealization: a public generalizationmelationshipbetweenwo pack-
agesdefinesa kind of subtyperelationshipbetweenthem. It is an assertion
for all regular clientsof thesepackageshat the interfaceof the more specific
packages anextensionof theinterfaceof themoregenerapackage.

5. Protectedgenenlization: a protectedgeneralizatiorrelationshipbetweentwo
packagesdefinesan inheritancerelationship, which is invisible for regular
import/accesslependeng clients of thesepackagesbut visible along further
generalizatiomelationships The usefulnes®sf this constructs still a matterof
debate.

6. Privategenealization: aprivategeneralizatiomelationships closelyrelatedto
thewell-known concepbf implementatiorinheritance It allowsusto construct
apackagéasednthe publicaswell asprotectecelementof anothempackage
withoutary restrictionsconcerningts exportedsetof elements.

5. PRECISE DEFINITION OF THE PACKAGE CONCEPT

The informal discussiomf UML’s packageconceptcould be continuedby address-
ing new topics suchasthe characterizatiorof pathologicalcombinationsof import
dependencieandgeneralizatiomelationshipgcf. [SW98]) or a precisedefinition of
the formal parameter®f genericpackagegpackagetemplates)nd their permitted
instantiationavith actualparametersDiscussinghesetopicswithout having agreed
on a solid definition of the basicpackageconceptbeforehandvould be moreor less
fruitless. It is, therefore the purposeof this sectionto finish our discussiorwith a
precisadefinitionof whatwebelieveis ausefulUML packageoncept.Thisdefinition
reusedo acertainextentbits andpiecesof amorecomplex andmoreformaldefinition
presentedh [SW98]. Here,we usenaturallanguagesentencesnly for this purpose.

We do hopethat the following eight statementsre comprehensiblavithout ary
furtherexplanationoor thepresentatioof anotheisetof examples.Pleasaotethatall
statementsely onthefactthatvisibility attributevaluesaretreatedasanenumeration
typewith thefollowing orderof its elements:
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private< protectedk public.

Furthermorethey rely on the assumptiorthat UML 1.3 no longer distinguishes
betweenthe fact that an elementis importedand, therefore,visible inside another
packageandthe fact that this elementis actually referencedused)inside a client
packagethe UML 1.1 standarddefinition gave its readerghe impressiorthat only
thoseimportedelementsareexportedagainwhich areactuallyreferencedn theclient
package).

Basedon theseassumptionsa precisedefinition of the UML visibility rules for
packageshouldhave aboutthefollowing form:

(1) Packkagesadd their own elementdo their namespaceontainers: packageP
ownselemente with visibility v impliesthatP containse with visibility v.

(2) Pakagesedheelementsftheirownnamespaceontainer: packagé contains
element with visibility v impliesthatP sees with visibility v.

(3) Packagesnaynotdependn or specializanvisiblepadkages:package® hasan
importor accesslependencor ageneralizatiomelationshipto packageQ with
visibility v requireghatP seeQwith visibility greaterequalv.

(4) Packagesadd imported elementsto their own namespaces:packageP has
animport dependengcto packageQ with visibility v andQ containsa public
elemente impliesthat P containse (underits old nameor a new aliasname)
with avisibility lessequalthanv.

(5) Packagesseepublic elementof accessear containedpadkages: packageP
hasanaccesslependengcto packagewith visibility v or containspackage
with visibility v andQ containsa public elemente impliesthatP seese under
thepathnameQ: : e with visibility v.

(6) Packagesextend the namespaceof specializedpadages: packageP hasa
generalizatiomelationshipto packageQwith visibility v andQ containg(sees)
anelement with publicor protectedvisibility v’ impliesthatP containgsees)
e with theminimumof thevisibilities v andv’ asits own visibility .

(7) Friendshaveaccesdo all element®f serverpadkages:PackageP hasafriend
dependencto packageQ with visibility v and Q containsan elemente with
visibility v’ impliesthatP sees underthepathnameQ. : e with theminimum
of thevisibilitiesv andv’ asits own visibility .

6. SUMMARY

The developmentof the UML packageconceptandits accompaying visibility rules
seemdo beanever-endingstory Firstversionsof the packageconceptweremainly
influencedby the designof the packageconceptof the programmindanguagelava
[AG96]. ThefactthatJavadoesnotassociatary visibility ruleswith thefile-system-
directory-likenestingof its packagesadthe consequencthatUML gotits own rules
for propagatingisibleelementsipthehierarchyof nestegackagefOMG99b]. Later
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on the developersof UML decidedthatits packageconceptshouldbe more similar
to the well-definedpackageconceptof the programminganguageAda [C96]. As a
consequencthe directionfor propagatingrisible elementsvasreversedn UML 1.3
[OMG99a]— in ouropinionwithouttakingall negative consequencesf thisdecision
for asystenmodelingandnota programmindanguagento account.

This contribution explainedwhy we believe thatthe UML packageonceptshould
bemodifiedagain.Furthermoreit shavedhow apreciseadefinitionof its visibility rules
mightlooklike. Pleasenotethatall rulespresenteih theprevioussectiorareprobably
valid for UML 1.3 (draft alphaR2), exceptfor the treatmentof nestedpackagesn
rule (5). Neverthelesswe have to admit(complain)thatalmostall presentedulesare
subjectto furtherdiscussionsilt is for instancea matterof debate

= whethergeneralizatiomelationshippresere ownershipof element®r whether
theelement®wnedby themoregenerapackagaretreatedsimilarto imported
elementsn themorespecificpackageand

= whetherthe generalizatiorrelationshippropagate®snly the namespacef the
more generalpackageto the more specific packageor whetherit propagates
visibility rightsof accesslependenciesoo.

Finally, we have to emphasizehatit is not alwayspossibleto evaluatethe pros
andconsof differentsolutionsfaithfully without conductingary realcasestudies. |t
would for instancebe interestingto add differentversionsof visibility rulesto UML
casetools, andto checkhow often constructednodels(the UML metamodelitself
would be anidealcandidatdor this purpose)rein conflictwith theimplementedset
of rules.
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