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Abstract. dSelf is an extensionto the delegation-andprototype-basedobject-
orientedlanguageSELF. It addsdistributedobjectsandtransparentremoterefer-
enceresolutionto the languages.As a consequence,dSelf facilitatesdistributed
inheritanceand instantiationmechanisms.We describethe currentconception
andimplementationof dSelf.

1 Intr oduction

Programsin class-basedobject-orientedlanguagesbuild on a class-hierarchyrooted
usuallyin someclasslikeobjectthatdefinesandimplementstheminimal interfaceand
behavior of objectsof any subclasses.This hierarchydefinesseveraldependencies.A
subclassdependson its superclassby meansof an inheritancemechanism.It is com-
monly implementedby code-sharingfor behavior andcompositionfor of an objects
state.Any instanceobjectdependson its classasits behavior is definedthere.

If anobject-orientedlanguagesis to bedistributed,thesedependenciesinduceun-
wantedcentralization.Objectsareinstancesof exactly oneclasswhich is a centralob-
ject for all its instancesthen.A subclasshasto know aboutits specificone(or morein
thecaseof multiple inheritance)superclasses.

A popularclass-basedlanguagewith a built-in supportfor distributedobjectsys-
temsis Java with its RMI mechanism.Here, the namedeffectsof centralizationare
somewhat relaxedby the standardizedJava classhierarchy. As all java.* packages
are definedas part of the language,therecan be multiple instancesof theseclasses
on differentmachines.With thenon-technicalmeansof standardization,theconsistent
replicationof the Java standardlibraries is guaranteed.But still, any applicationspe-
cific class-hierarchy– or thehierarchy“above” theclassof a parameterobject– hasto
beavailablelocally. This resultsin additionalcommunicationoverheadfor passingthe
class-definitionswith anobjectandadditionalcoordinationoverheadto dealwith ver-
sionsof theapplicationsclasses.Thereis no way in Java to have theclassof anobject
locatedona remotemachine,nor to haveremotesuperclasses.

Thedependenciesbetweeninstancesandtheir classesandsubclassesandtheir su-
perclassesthusintroducesinflexibility in distributing programs.Thefamily of delega-
tion basedlanguages– oftenalsoprototype-based– introducesanalternativeconceptto
provide object-orientationwhich is of equalexpressive power ([Ste87]) asclass-based



languages.Here,objectsarecreatedby cloninganexisting objectinsteadof instantiat-
ing from a class.Inheritanceis implementedby delegatingmessagesunknown to a an
objectto a “parent”object.

By keepingstateseparatedfrombehavior, theinstance-classrelationis implemented.
By keepinginheritedbehavior andstatein parentobjects,thesubclass-superclassrela-
tion is implemented.However, thereis no notionof classin suchlanguages.

Thereseemsto belesserof thenameddependencieswith sucha concept.Thecon-
ceptof delegationis inherentlycommunication-oriented,while code-sharingimpliesa
centrallocation.With the work presentedin this paper, we explore its usefulnessto
provide an infrastructureanda languagefor distributedobjectsystems.We chosethe
languageSELF ([US87]) for our studyanddevelopa distributedversioncalleddSelf
([Knu00]).

This paperis organizedasfollows.In thenext section,we give a brief overview on
theSELFlanguage.Section3 pointsto themaincontributionof dSelfandthenecessary
concepts.Then,we describetheextensionsto thelanguagefor distribution.After that,
we presentdetailson the implementationof the language.We finally give pointersto
relatedwork andpresentconclusions.

2 The LanguageSELF

SELF [SU95] is a delegationbasedobject-orientedlanguage.Any objectconsistsof
a setof namedslotswhich eachcontainobjects.As theseobjectscanalsobe block-
objects,thedistinctionbetweenattributesandmethodsisneglectedin SELF. Any object
canbe cloned, which resultsin a new objectwhich is an identicalcopy of the cloned
one.A setof initial objectscalled the “SELF world” is given in a SELF systemand
accessibleby navigating from theknown lobby -object.Thefollowing is anexample
of a stackobject.

aStack <- (|
stack = array clone.
top = 0.
push: anObject = (top: (top+1). stack at: top Put: anObject).
pop = (top: (top-1)).
getTop = (ˆstack at: top)

|)

Theslotstack is anattributewhich is initializedwith acloneof theuniversaland
emptyarray objectprovidedby thesystem.Attribute top is setto 0 initially. Upon
receiptof a messagepush , the countertop is incrementedandthe objectpassedis
storedin thestack . Beinga cloneof thearray objectmakesit understandtheat:
message.pop andgetTop removethetopmostelementof thestack,resp.returnit.

CloningtheobjectaStack would leadto a copy which includedany objectsthat
have beenput on the stack.In order to implementa class-instancelike relation,one
separatesbehavior from stateasfollows:

stackBehavior <- (|



push: anObject = (top: top+1. stack at: top Put: anObject).
pop = (top: top-1).
getTop = (ˆstack at: top)

|)
stackInstance <- (|

parent* = stackBehavior.
stack = array clone.
top = 0

|)

Here,the objectstackInstance containsonly the attributesof a stack.If the
messagegetTop arrivesat theobject,it forwards,or delegateshandlingof thatmes-
sageto theobjectthatis referencedin theslotcalledparent . It is markedwith astarto
selectthatbehavior. The referencedobject,stackBehavior , containsthe methods
definingthebehavior of thestack.

In orderto createa new stack,oneclonesthestackInstance -objectwhich re-
mainsin its initial state.Thus,whereasa classdescribesfuture objectsin class-based
languages,any objectcanserveasanexamplefor otherobjectsin aclass-lesslanguage.
stackBehavior plusstackInstance togetherdefinea structurecomparableto
a class.

Inheritancecanalsobeimplementedby delegation.New behavior is addedby defin-
ing anobjectthathasstackBehavior asits parentandaddsonly new method-slots.
Overridingbehavior is alsopossible,asthelookupfor matchingmethodsfirst searches
thecurrentobjectbeforedelegatingto theparent.Theattributesareinheritedby cloning
thedefiningobjectandperhapsaddingnew slots.Thefollowing is anexamplefor a re-
finementof thestackinto a boundedstack,which limits thenumberof objectsthatcan
bepushed.

boundedStackBehavior <- (|
parent* <- stackBehavior.
stackLimit = 10.
push: anObject = (top < stackLimit

ifTrue: [parent.push: anObject]
ifFalse: [’Stack full’ write]

)
|)
boundedStackInstance <-

(stackInstance clone) parent: boundedStackBehavior

stackLimit playsa role similar to a classvariableandthusis not a slot of in-
stances.The boundedStackInstance -object is createdby cloning stackIn-
stance and overwriting the parent -slot with a new reference.This mechanism
sort of mixesin theattributesdefinedin stackInstance with thechangedparent-
reference.

While SELF is of equalpower in expressinginstantiationandinheritance,it pro-
videsmoreflexibility . Examplesare:

– Singletonobjectsaresimplydefinedwithouttheneedfor any class.If singleobjects
needto bespecialized,thereis no needto defineasubclass.



– Thebehavior of singleobjectscanbechangedduringruntimebeoverwritingaslot.
– Theparent objectitself canbeoverwritten,thusallowing dynamicclassification

of objectsandinheritance.Thedrawbackis, of course,that thereis nearlyno way
to do type-checkingof SELFprograms.

– Attributesandmethodsareunified,thusanattributecanberedefinedto beamethod
in somespecialization.

In orderto supportdistributedobjectsystems,wetakeadvantageof thehigh locality of
decisionsinvolvedandthehigh degreeof encapsulationfound.If a messagearrives,it
is locally determinedwhetherthecurrentobjectis ableto handleit. Thereis noneedto
accessa class-object,asin Smalltalk.If the lookup fails, thenthedelegationprinciple
emphasizesthe classiccommunicationorientedstyle of interactionin object-oriented
systems:A messageis sentto the parent-object.Exactly this is theway of interaction
amongstremotemachines.

Also, delegationimplieseaseof changein theschemaof objects.As thebehaviour
of objectsis not distributedby copying code,thereis no needto propagatechangesto
this codeto thedistributedobjects.

We extendSELFwith conceptsto supporta remotedelegationschema.In thefol-
lowing section,we outlinethese.

3 dSelf Concepts

dSelfextendsSELFwith distributionof objects.ThedSelfsystemcomprisesa runtime
system– thedSelfVirtual MachineandadSelfcompiler, whichbotharewrittenin Java.

By being an extensionof SELF, dSelf also is capableof dynamicinheritanceor
dynamicclassificationof objects.As the parent-slotsareusualdataslots,they canbe
changedat runtimeby assignment.The above exampleobjectboundedStackIn-
stance demonstratesthis: An instanceof stackInstance is createdby cloning
which “inherits” its methodsfrom stackBehavior . Immediatelyafter creation,it
is reclassifiedto inherit behavior from boundedStackBehavior by anassignment
messageto theparent -slot.

Addingdistribution to SELFleadsto two characteristicsthatarethemaincontribu-
tionsof dSelf:

1. Distributedinstantiationmeansthatobjectscontainsslotsof dataor behavior com-
mon to otherobjects– the “instances”– do not have to be co-locatedwith these.
Any cloneof stackInstance canbeanywherein theworld at placesdifferent
from thestackInstance -objectandthestackBehavior .

2. Distributedinheritancemeansthatobjectsdelegationmessagesto otherobjects–
their “superclasses”– do not have to be co-locatedwith theseeither. bounded-
StackBehavior andstackBehavior areindependentwrt. their location.

Bothcharacteristicsleadto moreflexibility . First,thereis noneedfor co-locationwhich
usuallyleadsto increasedcommunicationoverhead– eg. to deliverapplicationspecific
classeswith object as in Java-RMI – and increasedcoordinationeffort to keepdis-
tributedcopiesconsistent.



Second,the ability to keepjust onecopy of the definition of behavior of objects,
makeschangesmuchmoreeasy. It sufficesto changeoneobjectonly to affect a whole
distributed system.Also, thereis no coordinationoverheadin synchronizingsucha
change.

3.1 Distrib uted dSelfObjects

Distribution in dSelf meansthat objectscontainedin slotscanbe locatedon remote
dSelfVirtual Machines.Thus,the systemintroducesnavigatableremotereferencesto
objectslocatedonanotherdSelfVirtual Machine.

In orderto accessa remoteobject,aconnectionto its remoteVirtual Machinemust
beestablished.Two providestwo primitivemessagesareunderstoodfor thispurpose:

1. AddSlot:
�
slotname� ConnectedTo:

�
URL�

2. AddSlotIfAbsent:
�
slotname� ConnectedTo:

�
URL�

Theargument
�
slotname� is a string,thatspecifiesa lexically correctdataslot and�

URL� specifiesthelocationof theremote(e.g.’//127.0.0.1:1099/myVM’). Thebehav-
ior of theseprimitivesissimilarto thebuilt-in messagesAddSlot: and AddSlotIfAbsent:
of SELF, exceptthat the slotswill containa referenceto a remotelobby. By this slot
onecanaccessandmodify eachremoteslot reachablefrom this lobby.

Oncea connectionto a remotelobby hasbeenestablished,all its slotsandits con-
tentsaretransparentlyaccessibleandmodifiablelike local ones.An examplefrom the
dSelfconsoleillustratesthis:

lobby _AddSlot: ’remoteVM’ ConnectedTo: ’//127.0.0.2/remoteVM’
lobby remoteVM _AddSlots: (| x = 42 |)
-> lobby(r)
lobby remoteVM _Print
lobby(r): (|stackBehavior = stackBehavior(r). x = 42 |)
-> nil

Here,a connectionto a remotelobby is storedinto a local slot calledremoteVM
anda new slot x with content42 is addedto this remotelobby. After that, the output
of theprimitive Print showsthataslot x hasbeenaddedon this othermachine.The
trailing (r) after lobby or stackBehavior marksthe referenceasremote.The
lookupalgorithmimplementedin dSelf is the sameasspecifiedin [ABC � 95], except
thatremotereferencesarefollowedacrossmachine-boundaries.

AsSELF, dSelfdistinguishedbetweenordinaryandprimitiveobjects,however,pos-
sibleperformancegainsarehigherin the distributedcase.Remotereferencesarecre-
atedif andonly if their targetis anordinaryobject.Primitiveobjects– thesearebuilt-in
typeslike integersandstrings– aretreateddifferently, becausetheir valuesarealways
copiedduringanaccessby a remoteobject.

The introductionof primitive objectsis justifiedby efficiency considerations.It is
moreefficient to accessa local copy of anprimitiveobjectthanoperatingvia a remote
referenceacrossthebordersof a Virtual Machine.In contrastto SELF, dSelfconsiders
thebooleanstrue andfalse andtheinitial valuenil alsoprimitiveobjects.



Obviously, thedisadvantageof introducingprimitve objectsin thedistributedcase
is a lossof flexibility , asthepossibilityof inconsistency of theparentobjectsprimitive
objectshasto bedealtwith. All primitive objectsof onekind (e.g.integers)have only
oneslotnamedparent thatrefersto oneordinaryobject.Thisobject,in turn,consists
of slotsthataresharedby all instancesof theprimitiveobjects(e.g.+ or - for integers).
But theseslotscandiffer from oneVirtual Machineto anotherone.

To ensureconsistency, theusereitherhasto leave theseobjectsuntouchedor make
its copiesconsistentby someextracodelike this:

0 parent _AddSlots: remoteVM parents smallInt

In thisexampletheslotsof theparentobject(assumedto beaccesiblein parents )
of integersthatarelocatedon aremoteVirtual Machinearecopiedto thelocal integers
by usingtheprimitive messageAddSlots: thataddsall slotsof theargumentto its
receiver. All slots,whosenamesmatchwith the addedslotsarereplacedby the new
ones.

Figure1 illustratesthe stateof two dSelf Virtual Machines.The first oneconsists
of a lobby with threeslotstop , remoteStackInstance andremoteVM with its
initial contentnil . The secondVM consistsof a slot a slot stackInstance that
refersto thepreviously introducedstackobject,which hasa dataslot top containing
the number42. We cannow createa link from local VMto the lobby of remote

local VM 

lobby
nil

remoteVM

remoteStack
Instance

top

42

lobby

remote VM 

stack
Instance

parent*

stack

top

Fig.1. Local referenceswithin VMs

VMin theslot remoteVM by thefollowing step:

lobby _AddSlot: ’remoteVM’ ConnectedTo: ’//127.0.0.2/remoteVM’

As in figure2, therenow existsa local reference(displayedasa solid arrow) to a
remotereferenceobjectthatrealizesthelink (displayedasadashedarrow) to thelobby
at local VM. Now we canaccessandmodify theremotedSelfVirtual Machinelike
thelocaloneby usingthis link. For examplethis code:



local VM 

lobby

remote
Reference

nil

remoteVM

top

42

lobby

remote VM 

stack
Instance

parent*

stack

topremoteStack
Instance

Fig.2. A referenceto a remoteVM

lobby top: lobby remoteVM stackInstance top.
lobby remoteStackInstance: lobby remoteVM stackInstance.

resultsin thestateshown in figure3.

local VM 

lobby

remote
Reference

remote
Reference

42

remoteVM

remoteStack
Instance

top

42

lobby

remote VM 

stack
Instance

parent*

stack

top

Fig.3. A referenceto anobjectin a remoteVM

The slot top now containsa local copy of the primitive integer object 42 and
remoteStackInstance refersby using a remotereferenceto the ordinary data
objectthatis locatedat remote VM.

With remove references,we candemonstratedistributedinheritancewith the fol-
lowing example.

localStackInstance <- (|
parent* = remoteVM stackBehavior.
stack = array clone.
top = 0

|)



In this exampleaslot localStackInstance is createdat thelocalVirtual Ma-
chine.It consistsof thedataslotsstack , top andtheparentslot parent thatrefers
to stackBehavior object that is locatedat the remoteVirtual Machine.Thus,the
“superclass”canberemotefrom the“subclass”asall messageswhoseselectordo not
matchwith onenameof thelocal slotsis delegatedacrossthenetwork.

3.2 Evaluation of Slotsand Methods

Methodsalwaysconsistof two parts.The first optionalpart consistsof the local slot
declarationsandthesecondoneof its code:

(| � local slots� | � code� )

Theslotsdeclaredin a methodarealwaysevaluatedin thecontext of the lobby at
declarationtimeandthecodewill beevaluatedin thecontext of thecallingobjectwhen
it is invoked.

In a distributedsettingthis meansthatordinaryobjectscreatedwith theslot decla-
rationsarealwayslocatedat thedSelfVirtual Machine,wherethesurroundingmethod
wascreated.Instead,ordinaryobjectscreatedduring theexecutionof codearealways
locatedat thedSelfVirtual Machine,wherethemethodwasinvoked.For example:

m = (| local1 = (). local2| local2: () )

In this exampletwo local slotsaredeclared.Both containan emptyordinarydata
object,but their locationsdiffer. local1 is locatedon thedSelf-VM, wheremwasde-
claredandlocal2 is locatedonthedSelf-VM,wheretheobjectinvokingmis located.
The practicaleffect is that eachaccessto local1 causescommunicationacrossthe
network, while eachaccessto local2 is local.

Dif ferentfrom theoriginalSELF, dSelfsupportslocalmethods.LocalMethodsare
methodswhosedeclarationsarenestedin anothermethod1. For example:

dupStack <- (|
parent* = stackBehavior.
dup = (

|push: anObject = (top: top+1. stack at: top Put: anObject)|
push: top

)
|)

In this examplean object dupStack inheriting from stackBehavior is de-
clared.A new methodslot dup is addedfor duplicatingthe top elementof the stack.
dup hasa localmethodslotpush: thatis identicalto themethodwith thesamename
at stackBehavior .

Local methodsbehave like ordinary methods,but are only accessiblewithin the
context of thecodeof their surroundingmethod.

Localmethodsminimizenetwork accessin a distributedcontext. As parentobjects
canbe remote,calling methods“inherited” from them,causesnetwork traffic. Local
methodscan be usedto transportand co-locatethesemethodswith an object, thus
decreasingcommunicationacrossthenetwork.

1 Not to beconfusedwith innermethods,thosearenestedin expressions.



3.3 Concurrent objectsand synchronization

The original SELF definition seemsto supportprocessesandsemaphores.However,
thedescriptionin [ABC � 95] is vagueaboutthe respective modulesandfunctionality.
TheSELF4.0 implementationsfor SolarisandMacOSseemonly to passthroughthe
operatingsystemsupportfor synchronization.

dSelf introducesconcurrency implicitly with themereexistenceof multiple virtual
machinesthateachstartonethreadof control.Thus,evenwithout theability to starta
threadwithin thelanguage,dSelfneedsa synchronizationfacility.

In the current version,dSelf usesa very primitive conceptto supportsynchro-
nization.Every non-primitive object understandsthe primitive messagesLock and
Unlock whicheachtakeasargumenta referenceto anobjectthatwantsto obtainthe

lock. The commonschemeto obtaina lock on someobject
�
o� thus is

�
o� Lock:

self .
The additionalargumentseemssuperfluousat first. However, the dynamicinher-

itancein dSelf makes it necessary. Assumethat objectsa and b both containa slot
data . A third objectc now refersto a asits parent.In somemethodof c a lock to the
“inherited” data is obtained.If themethodnow changestheparentslot to point to b,
thena subsequentunlock-messagestill reachesa slot data . This onenow belongsto
b andis not necessarilylocked.data of a will never receiveanunlock-message.

While dynamicinheritanceis supportedin dSelf,andtheinconsistentsituationcan
still beprogrammed,theadditionalparameterof Lock and Unlock allow it to check
whetherthe unlockingobject really obtaineda lock before.If not, a runtimeerror is
raised.

Thecurrentsupportfor synchronizationin dSelf is rudimentaryandnot complete.
We planto introduceacompleteconcurrency modelin a futureversion.

4 dSelf Implementation

The dSelf-Systemconsistsof a dSelf Virtual Machineanda compiler. The compiler
translatesdSelfcodeto executableJavaobjects.ThedSelfVirtual Machinereceivesin-
put from theuserandreturnstheoutputof theexecutedcode.dSelfwasimplementedin
Javaby usingRMI for thecommunicationbetweenobjects,thatarelocatedin different
dSelfVirtual Machines.

4.1 The Compiler

Thecompilerof dSelfwaswrittenby usingthescanner-generatorJFlex [Kle00] andthe
parser-generatorCUP[Hud99]. It is basedon thegrammarasdescribedin [ABC � 95]
with someminor extensionsandcorrections.

Thecompilerprovidestwo interfaces,onefor thedSelfVirtual Machineandoneas
astand-aloneprogramfor theuser. Theinterfacefor thedSelfVirtual Machinemakesit
possibleto compileanexpression“on-the-fly”. This generatesa Java objectwhich can
beexecuteddirectly by invokingamethodwithout acompile-link-cycle.

Theinterfacefor theusermakesthecompileraccessibleasaseparateJavaprogram.
A dSelfprogramis compiledto aJavaclassthatcanbeloadeddynamicallyto arunning



dSelfsystem.Themanualusageof thecompileris normallynotnecessary. WhendSelf
codeit to beread,theloaderfirst looks,if thereis a Java classfile with thesamename
andnewer age.If thereis one,thenthis precompiledversionis linkedto thesystem,if
not thenthescriptwill be loadedandcompiled.Theprecompiledversionloadsmuch
faster, becausethereis noneedto scanandparseits contentby thedSelfcompileragain.

4.2 The dSelf Virtual Machine

ThedSelfVirtual Machinereceivesthe input of theuserandreturnstheoutputof the
program.Currentlyit appearsin two possibleviews,thatcanbechosenby theuser. The
first takestextual input from aterminal.Thesecondview is aGUI asshown in figure4,
thatwasrealizedwith the Swing librariesof Java. The GUI is morecomfortablethan
the terminalview, becauseit supportsmorefeatureslike a slot browseranda history
function,thatrepeatspreviousexecutedinputs.

Fig.4. Theuserinterfaceof dSelf

5 RelatedWork

Thereareseveral implementationsof SELFfor variousplatformsavailable.However,
noneof theseaddsdistribution to the language,sowe claim thatdSelf is the first ex-
tensionof SELF to supportdistribution. To our knowledge,thereis no referenceto



distribution conceptsin theoriginal SELF literature.Also, thereis a bodyof work on
distributedOOPlanguages([BGL98]), but still, noneof thesetakesadvantageof dele-
gationandclasslessnessasdSelfdoes.

The family of Actor-languages([AH87]), however, hasaspectssimilar to a dis-
tributedSelf. Both asclasslessapproachesto OO, both usedelegationandemploy a
cloning mechanism.However, in Actors, the default modeof interactionby message
passingis asynchronousandthebuffer for incomingmessagesis explicitly represented
with thesocalledmailbox.

Obliq ([Car95]) is a recentlyproposedlanguagefor wide-areaprogramming.In
contrastto SELF, and thereforedSelf, Obliq is not delegationbased.Messageshave
to be understoodby oneof the methodsan objectcontains.Insteadof linking objects
by a parent,Obliq copiesmethodsduring cloning. While this still allows to express
inheritance-relations,it emphasizesthe autonomyof object in a wide-areasetting.In
dSelf,this canbeexpressedwith thehelpof localmethods.

dSelf follows a slightly differentgoal. While delegationalsoenhancesflexibility
wrt. distribution,theslightly lowerautonomyof objectsraisesflexibility of change. It is
possibleto changethebehavior of delegatingobjectsthemselfby changingthesingle,
possiblyremote,parentobject.In Obliq, onecanonly changethebehavior of a remote
memberof anobject.

Repo([Mac99]) is anextensionof Obliq which introducesreplicationof objects.In
additionto theObliq notionof remoteobjects,Repointroducesreplicatedobjectsthat
arekeptconsistentandsimpleobjectsthatarereplicatedbut canbecomeinconsistent.
dSelfcontainsnonotionof replicatedobjectsbut thismightbeintroducedby extending
theassignmentmechanismto slots.

6 Conclusionand Outlook

dSelf extendsSELF with distributedobjectsandtransparentresolutionof remoteref-
erences.This addsdistributedinheritanceanddistributedinstantiationto thelanguage.
dSelf thus addsflexibility in programmingand executingdistributedobject-oriented
programs.

Thecurrentimplementationof dSelfdoesnot containsomemechanismsproposed
for SELF. Amongsttheseareprioritized multiple inheritance,visibility modifiersfor
slotsfor encapsulation,mirror objectsfor reflectionandamorecomfortableinitial dSelf
world includingsupportfor graphicalobjects.Theseissuesaresubjectfor a reworked
implementation.

Conceptually, we plan to studytheextensionof dSelfwith thenotionof processes
andtheircoordination.Furtherflexibility of dSelfprogrammightbegainedfrom intro-
ducingmobiledSelfobjects.

Oneinterestingareaof applicationfor dSelfcouldbeseenin Web-baseddistributed
workflow systems.Here,a workflow schemais representedin a parentobjectin some
methodandthe instancesof the workflow areobjectsthat delegatethe lookup of the
next work itemto theirparent.Changesto theworkflow schemathencanbedoneat the
parentobjectwithout any needto propagateit to the instances.Also, theparentcould
well beexchanged,for examplewhentheflow of work hasto changedueto exception.



We believe, that it is worthwhile to understandthis as a dynamicreclassificationof
workflow instancesandthink thata distributedSelf providesan attractive platform to
implementsucha mechanism.
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[Mac99] B. MacIntyre. Repo: An InterpretedLanguagefor Exploratory Programmingof
Highly Interactive, DistributedApplications. TechnicalReportTechnicalReport99-
34,Graphics,Visualization& Usability (GVU) CenteratGeorgiaTech,1999.

[Ste87] Lynn AndreaStein. Delegationis inheritance.ACM SIGPLANNotices, 22(12):138–
146,December1987.

[SU95] RandallB. SmithandDavid Ungar. ProgrammingasanExperience:TheInspiration
for Self. In Walter G. Olthoff, editor, ECOOP’95—Object-OrientedProgramming,
9th EuropeanConference, volume952of Lecture Notesin ComputerScience, pages
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