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Synopsis:Nowisthetimeforshiftingourviewofcomputerizationfrom

work-1ifetosociallife,whichiscalled'℃S-life"(Computer-SupportedLife)in

thispaper,sincethenumberofend-usersincreasesontheinsideandoutsideof

offices.InthefirststepforCS-1ife,thispaperdescribesanapplication

frameworkoftheMOON(multi-organizationalofficenetwork)systemsfor

windowworkinbanks,cityoffices,travelagents,mail-ordercompanies ,etc.

basedonthephilosophyof"Allroutineworkbothatofficeandathomeshould

becarriedoutbycomputers."Thecommonprotocolforcommunication

betweentheMkindsofserversatwindowsandtheNkindsofclientterminals

reducesthenumberofapplicationinterfacesfortheMOONsystemsfromM*N

toM+N.Applicationexpertsatwindowsbecomefreethemselvesfrom

frequentlyaskedquestionsandcanspendmuchtimeforcreativeworksincethey

canteachtheirexpertisetoagentsincomputersbythemselvesandtheagents

replytothequestionsinstead.Withoutvisitingthewindows,clientscanget

applicationforms,understandhowtofillintheformandsendthemsincethey

canoperateterminalsbythemselves.Thesebenefitsareascertainedby

developingtheprototypeprogramforfeasibilitystudy.

Keywords:applicationframework,end-usercomputing,object-oriented

tec㎞ology,officeinformationsystem,distributedcomputing
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1.lntroduction

Thenumberofend-usersofcomputersystemsincreasesontheinsideand

outsideofofficesascomputersandcomputernetworksarecomingintowide

use.Inthenearfuture,thespreadofIntemetsuchasGII(globalinformation

infrastructure)orNII(nationalinformationinfrastructure)willacceleratethis

trend.

Theword"end-user"hasalreadyimpliedpeopleinthewiderrangethan

thosewhobelongtoend-userdepartmentscontrastedwithinformationsystem

supportdepartmentsinusercompanies.Thepurposesofinformationsystems

havealreadyincludedsociallifesupPortinadditiontoproductivity

improvementofcompanyactivities.ComparedwithCSCW

(Computer-supportedcooperativework),computerizationofsociallifeis

called'℃S-life"(computer-supportedlife)[6]inthispaper.

ForCS-life,thereareatleastthreedifferentkindsofsymbioticstyles

betweenhumansandbomputers:

(1)Computerscarryoutthejobofhumansinsteadofthem.

(2)Computersimprovethequalityofworkwhichhumansdo.

(3)Computersimprovethequalityofplaywhichhumansenjoy.

Althoughmanycontroversiesabouthowtochangeworkwithcomputer

systemsarearoused[11],thefirstitefnispaidattentiontobasedonthe

followingphilosophyinthispaper:

"Allroutineworkbothatofficeandathomeshouldbecarriedout

bycomputers."

Ourpolicyfbrthispurposeistodeveloptoolsfbrimplementing

informationsystemsoftheend-users,bytheend-users,fbrtheend-Users

becausepackagesoftwaremaynotsUbstituteforvariousworkofvarious

end-users.Byliberationfromroutinework,humansacquirethefoUowing

benefits:

(1)Atoffice,humansspendmoretimeforcreativework.

(2)Athome,humansspendmoretimefortheirenjoyablelife.

InthefirststepforCS-1ife,let'sconsideranapplicationsystemforwindows

orcountersinbanks,cityoffices,travelagents,mail-ordercompanies,etc.If

thewindowworkisautomatedandisdoneviacomputernetworks,application
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expertsatwindowswillhavethebenefitoftheaforementionedfirstitem,and

clientsorcustomersvisitingwindowswillhavethebenefitsoftheseconditem

orthebothitems.

Bothfriendlinessofend-userinte㎡acesforclientsandautomationofroutine

workforapplicationexpertsarestillinsufficient,althoughcurrentcomputer

networkshavealreadysupportedsomekindofwindowworksuchas

mail-orderbusiness.Ascomputernetworksspreadwidelyandrapidlyinthe

nearfuture,tleinformationsocietywillrequiresuchnewtechnologies由at

applicationexpertscanautomatetheirownworkatwindowsbythemselves

andthatalmostallclientscanoperatecomputersathomeoratofficewithout

thehelpofothers.Furthermore,acommonprotocolbetweenthewindowsand

theirclientsmustbedevelopedforavoidingappearanceofanumberof

incompatibleinterfacescorrespondingtotheexplosivenumberofcombination

ofthewindowsandtheirclients.

Astheonesolutionoftheseproblems,thispaperdescribesanapplication

framework,wwHww,forend-usercomputingunderdistributedsystems[4].

ThenameofwwHwwisderivedfromtheproposedcommonprotocolof

'who
-what-howandwhen-where'andispronouncedas'who'forconvenience .

Thisprotocolisbasedonadistributedcooperativemodelofo句ect-oriented

technology.

TherearemanyrelatedstUdiesintheresearchfieldsofofficeinformation

systems(OIS),computer-supportedcooperativework(CSCW)[9]and

o句ect-orientedtechnology.Somee-mail-basedintelligentsystemssupport

end-user'soperationofthereceivede-mailwithagentsorrule-basedsystem

[12].Thesesystemsweredevelopedforprivateuse,notforbusinessuse.

Someworkflowsystemshavealreadybeenusedinoffices.Suchasystemis

developedbytheinformationsystemsupportdepartmentinausercompany,

notbytheend-userdepartmentsinceincompatibleformsareprocessedamong

severalend-usersectionsinonlyonecompany,notamongcompanies.The

wwHwwsystemsupportsmulti-organizationalbusinessuseforend-user

computlng・

Object-orientedtec㎞ologyhasalreadybeenappliedtosuchsoftwarefields

asprogramminglanguages,graphicaluserinte㎡aces,databaseandobject

managementsystems.Theo句ect-orientedanalysisanddesign・methodsarestill
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studied[14].Mostofthemaimatsupportingdevelopmentofthelarge-scale

software,notatend-usercomputing.ThewwHwwsystemsupportend-user

computingbygivinganapplicationframeworkbasedonadistributed

cooperativemodelofobject-orientedtec㎞ology.

ThedetailsofthesepreviousstudiesaredescribedinSection6.Thispaper

presentsthephilosophyofCS-lifeinsection2,therequirementsofthe

applicationframeworkinSection3,thedesignconceptsinSection4andthe

softwarearchitectureinSection5.

2.CS-LIFE

2.1ProcessRe-engineeringofSociety

Recently,businessprocessre-engineering(BPR)attractsnoticesince

informationtechnologymaydrasticallyimproveefficiencyandeffectiveness

ofcompanyactivities.Furthemore,informationtechnologiesrepresentedby

thewords"lnternet"and1'multimedia,t'willgivethepowerofprocess

re-engineeringofhumansociety.Nowisthetimeforshiftingourviewfrom

work-lifetosociallifebecausetheimpactofinformationtechnologyonsocial

lifemustbestrongerthanthatonwork-lifeandbecausetheinformation

systemmarketforend-usersathomemustbebiggerthanthemarketfor

businessatoffice.

Bymakingfulluseofinformationinfrastructures,CS-lifewillcontribute

notonlytotheamenitytothecomingagedsocietybutalsotoproductivity

improvementtoofficeswherethenumberofyoungworkersdecrease.

Info㎜ationsocietyshouldbeinthesymbioticrelationbetweenhumansand

computers・

2.2AnExampleofApplication

Let'ssupposethatyoumovefromsomecitytoanycity.Howmanywindows

invariousorganizationsdoyouvisitandhowmanyapplicationformsdoyou

fillinthereforanaddresschange?Forexample,twocityoffices,atelephone

company,anelectricpowercompanyandagascompanyforyourresidence,a

postofficeformailtransfer,thetransportbureauforyourcarlife,banks,

insurancecompaniesandcreditcompaniesforyourliving,academicsocieties
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formai1,andtheaccountsection,thepersonnelsectionandthegeneralaffairs

sectionintheofficewhereyouwork.

Altlloughsomeofthesewindowsreceiveapplicationsbytelephone
,mostof

themrequireatleastforustofillinapplicationfomlsandsendthemthe

forms.Furthermore,manywindowsrequireforustovisitthere ,get

applicationforms,fillinthemandhandthemtoapplicationexpertsat

windows.Iftheseprocessescanbeexecutedbyusingourcomputerathomeor

atoffice,alotoftimewillbesaved.

Asfbrapplicationexpertsatwindows,theyareaskedaboutthesame

questionofhowtofillin血eformagainandagaineverydayandrepeatthe

sameexplanationandthesamecheckofwrittenapplications.Iftheseroutine

workcanbeprocessedbycomputers,alotofcostwillbereduced .

Fur血ermore,applicationexpertsmayspendthesavedtimeonServiceupgrade

orsomecreativework.

2.31ssuesofanExplosiveIncreaseofEnd-userInterfaces

Itmustbeveryconvenientifwecancommunicateourrequeststoawindow

viaacomputernetworkwithoutvisitingthewindow.However,assuch

windowsincrease,wemustleamvarioususerinterfaces.Furth6rrnore
,aswe

canusevarioustypesofterminalsatvariousplacesforourrequests,wemust

learndifferentuserinterfacesofdifferenttypesofterminals.Thi
,s

i…nv・ni・ncei・cau・edbydeve1・pi・geach・pPlicati・n・y・t・mindi・id・ ・Uy .

Forexample,althoughsomecommercialcomputernetworkserviceprovider

inJapansupportsfivemail-orderbookshops ,theiruserinterfacesareall

differenteachother.

Thisissuewillbecomeclearerifweconsiderpre-paidcards .Manykindsof

pre-paidcardshavealreadybeenusedinJapan.Theyareveryconvenient

sincewegetfreeofsmallchanges.However,thereisademeritofthem
,that

コ
1s,wemustalwayscarrymanykindsofpre-paidcards .Actually,flhavea

pre-paidcardfortelephone,onefbrmonochromecopymachines,onefor

colorcopymachines,onefortraihs,oneforcarwashingmachines ,onefor

golftrainingmachines,oneforfastfood,onefor...

RetUrningtooursubject,inordertoavoiddevelopingM*Nkindsofuser

interfacesonapplicationsoftwareforconnectingMserversatwindowstoN
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kindsofclientterminals,wedevelopedacommonprotocolbetweenservers

andclientsforend-usercomputing,whichreducesthenumberofuser

inte㎡acesfromM*NtoM+N.

3.RequirementsforApplicationFramework

3.1AnOverviewofApplicationSystems

Themainpu4)oseoftheapplicationframework,wwHww,istheeasy

constructionofamulti-organizationalofficenetwork(MOON)forwindow

workasshowninFig.1.TheMOONsystemisbasedonaclientiservermodel

andtheterminals.classifiedintothefollowingthreegroups:

(1)Clientterminalstosendwrittenapplicationstowindows.

(2)Serversatwindowstoreceivewrittenapplications.

(3)MOONserverstomanagethenetworksystem.

Travelagent

5ewer-
"Windo㌦

Academic

aSSOClatlOn Bank

魎1、'WihdO
w『・

PCs

athome

server・

,WindoW『

LAN晒:w姐W唾otCC61

PCs/WSs

atoffice

・'Mel・曜

麺 垣y・『恥 旬-;

Publictel.Portablecomp.

intownoutdoorsMOONservers

Fig.1.AMOON(multi-organizationalofficenetwork)system.
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Inthenearfuture,therewillbemanytypesofclientterminalssuchas

personalcomputersandworkstationsbothathomeandatoffice,portable

computersoutdoors,publictelephoneswithterminalsintown,etc.Thereare

alreadymanywindowsinmail-ordercompanies,cityoffices,travelagents,

universities,academicsocieties,caterers,etc.TheMOONserversincludea

forrnserver,anameserver,amessageserverandasecurityserveras

mentionedlater.

3.2TheBenefitsofMOONsystems

Thissystembringsthefollowingbenefitsbystandardizationofacommon

protocolforcommunicationbetweenclientterminalsandwindowservers,by

embeddingagentsinbothclientterminalsandwindowserversandby

intelligentinformationretrievalservicesbasedontheMOONservers:

(1)Benefitsfbrclientsvisitingwindows:

(a)Clientseasilyunderstandtowhom,what,andhowtorequest.

(b)Clientsgetapplicationfb㎜s,understandhowtofillintheformand

sendthemwithoutvisitingwindows.

(c)Clientsgetquickresponsesorinquireeasilyaboutthestateoftheir

requests・

(d)Clientsdon'tneedtowaitinlineatwindowsandtowritesuchplain

wordsastheirnames,a
.ddressesandphonenumberssincetheiragentsdothem

instead.

(e)Clientssendwrittenapplicationstovariouswindowsofdifferent

organizationsintheuniformmanner.

(2)Benefitsforapplicationexpertsandtheirorganizations:

(a)Expertsfreethemselvesfromfrequentlyaskedquestionsatwindows

sincetheiragentsreplytothequestionsinstead.

(b)Expertsspendmuchtimeforsuchcreativeworkasimprovementof

processesfbrapPlications.

(c)Expertisewhichbelongtoindividualexpertsbecomecommonproperty

inanorganizationwheretheywork.
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3.3EssentialRequirements

ThefollowingrequirementsareessentialinorderthattheMOONsystem

producestheaforementionedbenefits:

(1)Clientscanoperateterminalsandcanteachthefixedoperationstotheir

agentsbythemselves.

(2)ApPlicationexpertscanteachtheirexpertisetotheiragentsby

themselves.

Atpresent,clientsfillinthefbrmatwidowsbyreferringtoawritten

exampleorby .askingexperts.Thefirstitemimpliesthatclientscanfi川nthe

forrnbyusing・cgmputersaseasilyastheydoitatwindows.Theseconditem

impliesthatex'Pertscanexpresstheirexpertiseinunderstandablewordsfor

computers.Fortheserequirements,anewprogrammingparadigmis

indispensable.

4.ConceptualDesign

4.1TheCommonProtocol

4.1.1Thebasicform

Thispaperprovidestheco㎜onprotocolwhichisusedforco㎜unication

betweentheMkindsofserversatwindowsandNkindsofclientterminalsin

theMOONsystem.ItisnamedthewwHww-protocolderivedfromthe

followingmegsagecomponentsofrequeststowindows:

>Whoreceivesyourrequest?

>Whatdoyourequesttothewindow?

>Howdbyourequestit?

>Whenisthetimelimit?

>Whereistheresultsent?

Thefollowingcomponentisaddedtothesefivecomponents.

>Whichisyourrequest?』

Thatis,thebasicfbmlofthewwHww-protocolisshownasfbllows:
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4.1.2Semanticsoftheprotocol・

Thesemanticsoftheprotocolisbasedonamessagepassingconceptof

object-orientedtechnology.Thesixparametersoftheprotocolcorrespondto

componentsofamessagebetweenobjectsasfollows:

who:Amessagereceiver

what:Amethodname

how:Parametersofthemethod

when:Atimelimitofthereply

where:Anaddressforthereply

which:Amessagenumber ..

IntheMOONsystem,thewho-parameterimpliesawindoWwhereawritten

applicationissent.Thewhat-parameterimpliesthetitleoftheapplication

fonn.Thehow-parameterimpliescontentsoftheapplicationfo㎜.The

when-parameterimpliesadeadlineforthereplytotherequest.The

where-parameterimpliesanaddressforsendingthereply.The

which-parameterimpliesareceiptnumberstampedon・thereceivedapplication

form.

Thestatesofvaluesoftheseparametersaffectssemanticsofthemessage.If

avalueofamessageparameterisunknown,themessageimpliesaninquiry

abouttheparameter.Examplesaregiveninthenextsubsection.

4.2End-userInte㎡ace

4.2.1ExtemalSpecifications

Theactualend-userinterfaceofthecommonprotocolisdifferentfromthe

basicformwhichistheinternalrepresentationinthesystem.Theend-user

interfacedependsonthekindoftheend-user'sclientterminal.Itmaybean

interfaceoffillingintheforrndisplayedonascreen.Itmaybetheother

interfaceofsequentiallyinputtinganswerscorrespondingtoquestions

displayedincharacters.Someofthemmaydisplayiconsoramenufor

selection.

Examplesofrequestsbyusingthecommonprotocolaregiveninthebasic

forrnfbrconvenience,wherethefollowingnotationisused:

a,b,_:Aparameterwitha㎞ownvalue.
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?a;?b,_:Aninquiryabouttheparameterwithaknownvalue.

Thehelpmessagesarerequested.

x,y,_:Aparameterwithanunknownvalue.

?x,?y,_:Aninquiryabouttheparameterwithanunknownvalue.

AllpossiblevaluesarerequestedfOrselection.

(1)Examplesofsendingwrittenapplications

(a.b、c.d.e.x)

Thewrittenapplication,b,withthecontents,c,issenttothewindow,a.The

resultwillbesentbythedate,d,totheaddress,e.Amessagenumberwillbe

assignedtothevariable,x,bythewindowreceivingthismessage.

(a、b.c.d、e.f)

Thewrittenapplication,b,ofthemessagenumber,f,issentagaintothe

window,a,forchangeoftheparameters,c,dand/ore.

(a、b....?f)

Thestateintheprocessofthewrittenapplication,b,ofthemessagenumber,

f,isinquiredofthewindow,a.

(a、b、...-f)

Thewrittenapplication,b,ofthemessagenumber,f,whichwasalreadysent

tothewindow,a,iscanceled.

(2)Examplesofinquiriesaboutapplicationforms

(a.b.?x...)

Thefbmlfortheapplication,b,tobesenttothewindow,a,isdisplayed.

Howtofillintheformisnavigated.

(a.b.?x....)

Thetitlelistofallapplicationformswhichthewindow,b,inthe

organization,a,receives,isdisplayed.Thesystemprovidesthewaytospecify

awindowbythenestedqualifiednamesuchasa.b.

?x?="k"

Thelistoftitlesofallapplicationformsrelatedtothekeyword"k"is

displayedwiththenamesofwindowsreceivingthem.Thesystemretrieves

formswhosetitlesincludethekeywordandinwhichatleastoneofhelp

messagesincludesthekeyword.
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』

AUwindowsandalltitlesofapplicationformswhicharereceivedbythose

windowsarelisted.

(?a..、 、.)

Theexplanationontheworkofthewindow,a,isdisplayed.

(a.?b....)

Theexplanationontheapplicationfom1,b,tobesenttothewindow,a,is

displayed.

4.2.2Anexampleofoperations

Let'sconsiderastudentwhowantstogethistranscriptfromauniversity

andsupposethathedoesnotknowwhereandhowhegetsitintheuniversity.

Fig.2showsoperationstobedonebyusinghispersonalcomputerasaclient

temlinaloftheMOONsystemathome.Theoperationsandthebasicformofa

commonprotocoltobesenttothesystemateachsteparedescribedasfollows:

(a)Thekeyword"transcript"isinputtedtothewhat-columnintheinitial

screen,andthenthebasicformof(?x,?y="transcript",,,,)issent.

(b)Thesystemdisplays'℃ertificateSec.ttinthewho-columnand

"Transcriptform"inthewhat -column .Byclickingthevalueareainthe

what-colu㎜,thebasicformof("CertificateSec.'t,?'`Transcriptform",,,,)

1ssent.

(c)Thesystemdisplaysthehelpmessageonthetranscriptfomユ.After

clickingthevalueareaofablankinthehow-colu㎜,thebasicfo㎜of

ぐ℃ertificateSec.","Transcriptform",?z,,,)issent.

(d)Thesystemdisplaystheapplicationform.Afterfillinginthetwoblanks

fortheIDno.andthenameandclickingthevalueareaofablankinthe

where-column,thebasicformof("CertificateSec.","Transcriptfo㎜",("ID

nO."="1946M511","name"=11kutaMEIJI"),,?v,w)issent.

(e)Thesystemdisplaysthemenuontheaddressforsendingacertificate.

Afterselecting"Home",thebasicfomof(℃ertificateSec.","Transcript

foml",("IDno.'」'11946M51r',"name"」"lkutaMEIJI"),,"Home",w)issent.

(f)Thesystemdisplaysthemessagenumberinthewhich-column,whilethe

valueisassignedtothevariable,w.Thenthesystemterminatesbyclickingthe

closebutton.
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Fig.2.AnexampleofoperationsoftheMOONsystemathome.

5.SoftwareArchitecture

5.1SystemConfiguration

ForthepurposeofeasilyconstructingtheMOONsystemshowninFig.1,

theapplicationframework,wwHww,providesthreeframeworks

correspondingtothefollowingthreekindsofterrninalsoftheMOONsystem:

(1)Clientterminalstosendwrittenapplicationstowindows.

(2)ServersatwindowstoreceivewrittenapPlications.

(3)MOONserverstomanagethenetworksystem.

Thesoftwarearchitectureofclientterminalsandwindowserversisshown
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inFig.3.TheMOONservershavethefollowingrolesintheMOONsystem:

(1)Afo㎜serverstoresallapplicationfo㎜swhicharedennedwithhelp

messagesandselectionmenusbyapplicationexperts,andrepliestovarious

inquiriesaboutapplicationfbrms.

(2)Anameservermanagesaddressesofwindowserverstoreceivethe

writtenapPlications.

(3)Amessageserverstoreswrittenapplicationsreceivedbywindowservers

asmessages,managesthestatesoftheprocessofmessagesandrepliesto

inquiriesaboutd】estates.

(4)Asecurityservercontrolsaccessrightstowindowserversandthe

MOONservers,andauthenticatesclients.

Server-at-window

z・.・～・ ≡::ほ ……・…二 ΣD

PrivateDB

一
DBfbr

辿sinei送 レ

Agents

Clientterrninal

Agents

'
vateDB

Clientterrninal

睡
:i:i邸p亘照顧 §i…妹

'
vateDB

Fig.3.Softwarearchitectureofaserver-at-windowandclientte㎜inals.
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へ
5.2CurrentStateoftheSystem

Wehavealreadydevelopedtheprototypeprogramforfeasibilitystudy.

UnixWSsandDOS/VPCsareconnectedviaLAN.UnixandWindows

communicateeachotherbytheTCPAPprotocol.Thesoftware'architectureof

theprototypeisshowninFig.4.TheprototypesoftheMOONserverswere

implementedinthewindowserver.TogiveanexampleofFig.2,thewwHww

intelligentformmanagerrequestsanapplicationformtotheformserver,

displaysitinavisualformandnavigatesanend-usertofillintheform.By

usingtheFDL(Fo㎜DescriptionLanguage)compiler,thewrittenformis

transformedtoatextrepresentingahierarchicaltreestructureaseachleaf

correspondstoacolumninthevisualform.ThewwHww-protocolsender

sendsthisinformationtothewwHww-protocolanalyzerbyusinganRPC

command.Thenthereceiptnumberisretumedandisdisplayedontheclient

terminal.

Clientterminal Server-at-window

Agents

wwHwwintelligetform

manage「

UIMS

FDLcompiler

wwHww-protocolsender

Agents

Message

orrnbuilder

server Forrh server

r、
一___=ノ

DB
＼___ン

1

lDBMsl

(二=)
DB

＼__ノ

1

lDBMsl

wwHww-protocolanalyzer

【Notes]

FDL:FormDefinitionLanguage

UIMS:UserInterfaceManagementSystem

Fig.4.AprototypeofthewwHwwsystem.
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6.Relatedwork

6.1DistributedOfficeSystems

Fromaviewpointofapplicationsystemsforend-usercomputing,the

MOONsystemisconsideredastheofficeinformationsystem(OIS)orthe

computer-supportedcooperativework(CSCW)systemsuchasane-mailbased

systemoraworkflowsystem[9,13].

Therearesomee-mail-basedintelligentsystems.ObjectLenzandOvalare

toolsforcooperativework[13].Thetemplate-baseduserinterfaceisprovided

andtheautomaticoperationsofsemistructuredo句ectsareimplementedby

rule-basedagents.InPAGES,theelectronicsecretaryisconstructedasa

nlle-baseexpertsystem,isconnectedtoe-mailnetworksandprocessesthe

intelligentfomsincludingmles[10].Thesesystemsaregivenforprivateuse

andareflexiblesincetheydealtextmailincharacters.Ontheotherhand,the

wwHwwsystemisdevelopedforbusinessuseandsupportsautomationof

processingapPlicationforms・

Therearesomeworkflowsystemsforsupportingform-basedworkin

organizations.Theworkflowmanagementincludesdefinitionsofapplication

dataformatsandautomaticactionstobetakenintheroutingofthedataamong

usersections.Sincesuchtransactionprocessingisrelatedwithseveralsections

inanorganization,theapplicationsystemisdevelopedbytheinfo㎜ation

systemsupportdepartmentintheorganization,notbyanyparticularuser

section.ThewwHwwsystemisaimingatdevelopingamulti-organizational

commonprotocolforapplicationformsandatend-usercomputingbetween

applicatiohexpertsatwindowsandclientsvisitingthewindowsforCS-life.

6.20句ect-orientedTechnolggy

Themeaningof"o句ect-oriented"hasnotbeenclearlydefinedbutthis

technologyseemstopromoteparadigmshiftofsoftwareforcoming

generationinformationsystems.Essentialconceptsofo句ect-oriented

technologycameoutaround1970andwereexpandedintoprogramming

methodologiesin1970's[3].O句ect-orientedprogramminghasalreadybeen

usedmpracticeintovarioussoftwarefields,especiallyinmiddlewaresuchas

graphicaluserinterfacebuildersandobjectmanagementplatforms.
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Object-orientedanalysisanddesignmethodologiescomeoutaround1990[15,

8].

Mostofthesemethodologiesaresuitableforlarge-scaledatabase-centered

systemssuchasbankingsystems[1,7,16],buttheyarenotsuitablefor

applicationsoftwareofsuchnewfieldsasdistributedofficesystemswith

end-usercomputingandcooperativework.Thisisbecausethesetechniquesare

basedonadatamodelratherthanadynamicbehaviormodelofthewhole

system.ThewwHwwsystemwasdesignedasadistributedcooperativesystem

basedonamessage-drivenmodelofobject-orientedtechnology.

6.30urBackground

Asonesolutionfbranexplosiveincreaseofapplicationsoftwarefor

end-usercomputingondistributedsystems,weconstructedamodel-based

softwaredevelopmentmethodologyas"adomainmodel≡acomputation

model"[5].Thebasicpoliciesare:(1)Adynamicmodeloninteractive

behavioramongobjectsisfocusedonpriortoanobjectmode1.(2)Themodel

isextendedtoamultiparadigmmodelincludingadata-drivenmodelfbr

cooperativework.(3)Themodelisalsoextendedtoanagentmodelincluding

intelligentactivitiesfbrpersonalassistance.

Forthefirstpolicy,themultiparadigmlanguage,S-Lonli[2],wasformerly

developedasexpertisecanberepresentedinProlog.Forthesecondandthird

policies,thislanguagewasextendedtoES/X90[5]asexpertisecanbe

representedinproductionrulesalso.Theselanguageswereappliedto

developmentofKISS(theknowledge-basedintelligentsecretarysystem)and

OOO(theobject-orientedofficesystem).Cooperativeroutineworkatanoffice

wasexpressedbyusingamessage-drivenmodelandindividualroutinework

wasexpressedbyusingrule-basedsystemcalledIntelliClon(lntelligentclone) .

Basedontheseexperiences,thewwHwwsystemisbeingdeveloped.

7.Conclusions

Forcomputerizationofsociallifecalled'℃S-1ife"inthispaper,the

applicationframework,wwHww,wasdeveloped.TheMOON

(multi-organizationalofficenetwork)systemiseasilydevelopedbyusingthis
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framework.Thatis,thecommonprotocolforcommunicationbetweentheM

kindsofserversatwindowsandtheNkindsofclientterminalsreducedthe

numberofapplicationinterfacesf()rtheMOONsystemsfromM*NtoM+N .

Furthermore,clientscangetapplicationforms,understandhowtofillintle

formandsendthemwithoutvisitingwindowsbyoperatingterminalsand

teachingthefixedoperationstotheiragentsbythemselves.Theydon'tneedto

writesuchplainwordsastheirnamesandaddressesalsosincetheiragentsdo

theminstead.Applicationexpertsbecomefreethemselvesfromfrequently

askedquestionsatwindowsandtheiragentsreplytothequestionsinsteadby

teachingtheirexpertisetotheiragentsbythemselves.Expertsspendmuch

timeforsuchcreativeworkasimprovementofprocessesforapplications.

Thesebenefitswereascertainedbydevelopingtheprototypeprogramfor

feasibilitystudy.ThenextstepofourresearchistodeveloptheMOON

serverswhichareindependentofwindowservers.
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