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Background

Whenintroducedin1984,theMacintoshpersonalcomputerrepresentedaradically
differentvisionofpersonalcomputing:toolsforindividuals. Theengineerswho
developedtheMacintoshbeganwithavisionofacomputerthatwouldbeacces-
sible,engaging,andexcitingtouse—acomputerthatwouldinsulateusersfromthe
technicalcomplexitiestraditionallyassociatedwithcomputing.

Toaccomplishthis,iwoelementswereaddedtothehardwareandoperating
systemthatmakeuptheMacintoshcomputerarchitecture:

- Anenvironment,basedonthemetaphorofthedesktop, thatusesrealworld
graphicimagesandasee-and-pointuserinterface.

- Atoolboxofcommonroutines, functions,andfeaturesfromwhichallsoftware
applicationscandraw.

Theseelementscreatedafoundationforapplicationsthatallworkinthesameway,
sharinggraphicsandotherinformationthroughthesimple“cut-and-paste”meta-
phor. Thishasenabledthe developmentofpowerful, easy-to-leamsoftwarewitha
consistentlookandfeel,andhashelped Appleestablishastyleofcomputingthat
hassincebecometheindustrystandard. Infact, Appleistheonlycompanyto
implementaconsistentuserinterfacesuccessfully.

Morethan3,000applicationshavebeencreatedfortheMacintoshcomputer,
includingprogramsfrommostoftheworld'smajorsoftwarepublishers. These
includethebasicssuchasspreadsheets,wordprocessors,anddatabasemanagers,
buttheyalsoincludesuchinnovativesoftwareasAldusPageMaker,whichhelped
theMacintoshcomputergobeyondthebasicstocreateentirelynewapplication

categories.

Macintoshcomputerdesktoppublishingandpresentationapplications, for
example,haverevolutionizedprintedmaterials. Presentation-qualitygraphicsare
nowthenorm,notonlyincreativeandgraphicartsdepartmentsbutalsothrough-
outcorporations.

In1987, Appleintroducedthe Macintoshllcomputerwhichofferedcolorand
increased powerovereartyMacintoshcomputers. TheMacintoshllfamily of
computershassinceexpandedtoformthemodularline. WiththisMotorola68000
familyof32-bitcomputers, theMacintoshcomputerhasbecomeanidealplatform
forapplicationsinthedesign, visualization,andmodelingcategories. Applications
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TheAppleTalknetworksystemallows
foravariety ofnetworkservices
including:

- Sharingoffilesviavileservers,which
givemultipleuserssimuitaneousaccess
toflesandapplications

- Sharingofhigh-quality printersand
othemetworkresources(modens,
fax,etc.)

- Communicationbetweenusersvia
electronicmail,electronic
conferencing,orscreensharing

- Acoesstoremotedatabasesand
applications

previouslyavailable onlyoncostlyengineeringworkstations, suchastwo-and
three-dimensionaldesignanddraftingapplications,arenowavailableonthe
Macintoshcompuiter.

TheconsistentenvironmentoftheMacintoshcomputerallowstheseapplicationsto
befullyintegratedandthereforeexchangetextandgraphicswithproductivity,
publishing,andpresentationapplications.AsMacintoshcomputergraphics
becomeevenmorepowerful,newdesignapplicationsusingtechniquessuchas
solidmodeling, parametricdesign, photo-realisticrendering,andanimationwill
becomecommonplaceontheMacintoshcomputer.

TheMacintoshcomputeralsohassophisticatedsoundcapabiliiesincorporated
intoeverysystem. Thisabilitytoplay highqualitysound permitsthe Macintosh
computertoperformasamulimediapresentationsystemaswellasacomposition
environmentforadvancedmusicapplications.

TheAppleTalkNetwork System

Apple’slocalareanetworksystem, Apple Talk,wasthefirstsignificantstepgiving
theMacintoshcomputerusertheabilitytoreachbeyondthedesktop. The Apple-
Talknetworksystemextendstheuser'sexperienceacrossanetwork, providing
accesstoelectronicmailapplications, printandfileservers,andothernetwork
senvicesinthesamemannerthatMacintoshusersaccessdeskaccessories,hard
disks, orotherMacintoshcomputerfeatures. Theuserseesfamiliaraspectsofthe
desktopinterface, yetthesoftwaremodulesthatcontrolthoseservicesarehidden
ortransparenttotheuser.

TheLocalTalk®networkconnectionisbuitintoeveryMacintoshprovidingaccess
toAppleTalknetworksystemservices. Accesstoothernetworktypes,suchas
Ethemetortokenring,isavailablethroughadditionalinterfacecards.

TheAppleTalknetworksystem’sdesignmakesitsimpletoinstallbymerely
connectingtheappropriatecablesystemintothecomputernetwork. Devicesonan
AppleTalksystem,includingprintersandfile servers, participatewithalltheother
devices,withouthavingtogothroughahost-providedservice. Thismeansthat
usersneverhavetosacrificethe powerandindividualityoftheirowndesktop
inordertocommunicatewithanyothercomputer, eventhemaostpowerful
mainframe.

TheAppleTalknetworksystemhasanopen, layeredprotocolsystem,onwhicha
widerangeofnetworkservicesishuilt. ltisconsistentwiththe Open Systems
Interconnection(OSl)referencemodelasdefinedbythelntemational Standards
Organization(ISO).
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OSIModel Functionality AppleTalkExamples

ApplicationLayer Network-basedapplications AppleShareprintserver
andutiiies AppeSharePC

PresentationLayer Fileservice;conversionoffile AFP(FiingProtocol)
formats; control of representation PAP (PrinterProtocol)
ofinformation

SessonLayer Deliveryofsequencedpackets ASP(SessionPratocal)
ofstreamsofcharacters; ADSP(DataStreamProtocol)
coordinationofactivity ZIP(ZonePratocol)
acrossnetworkzones

TransportLayer Reliabletransportation; ATP(TransportProtocol)
name-to-addressmapping Echo,NBP,ZIP

NetworkLayer “Besteffort’packetdelivery DDP (Daiagram
betweennetworkentities DeliveryProtocol)

DatalinkLayer Accesstophysicaltransmission ALAP(LinkAccessProtocal),
medium; speedoftransmission; Ethemet
sendfreceivefunctions

PhysicalLayer Transmissionmedium(cabling); Twisted-pair, coaxial,
electricalinterface fiber-optic

TheOSlreferencemodelorganizeshierarchicallythetypesofservicesthatmustbe
providedinacommunicationsnetworkenvironment,definingsevencategories,or
layers,ofnetworkservices. Itstartsatthelowestlayerwithacharacterizationofthe
physicalmediathatcarmythecommunicationssignals,andmovesuptothehighest
layerwhereservicesspecifictoend-userapplicationsareprovided. Byusingthis
model,AppleTalkoffersaflexibleandopenenvironment.

AppleTalkissupportedonavarietyof  AppleTalkprotocolsareopentoothervendorsthroughalicensingprogram
computingplatforms: allowingnetworkingcompaniestoobtain AppleTalksoftwaredirectyfromApple,
instead ofwritingitromscratch. Thisprogramwillextendtheavailability of

' \S\f( AppleTalknetworkservicesonothercomputerplatforms.

. VEDCS TheAppleTalknetworksystemoffersawidevariety ofchoicesincablingand

. NeWae networkdatalinksincluding Apple’'sLocalTalk,whichisbuitintoeveryMacintosh,
. AndOthers andindustry-standard Ethemet(802.3)andtokenring (802.5)networks.Apple Talk

workswithmostmajorcabletechnologies—unshieldedtwisted-paircable (phone
wires),low-costshieldedtwisted-pairwire,coaxialcable, infrared,andfiber-optics.
Andsince Apple Talkisdesignedtobemedia-independentatthelowestlevelsof
the OSImodel,newcabletechnologiescanbeadoptedastheyevolve.
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AppleTalkPhase2

AppleTalkPhase2,introducedinJune 1989, providescompatibleextensionstothe
AppleTalknetworksystemthatenableittofunctioneffectivelyinlarge network
environments.Apple TalkPhase2extends Apple Talktolargeenterprisenetwork-
ingsystemsovermanycablingschemesandwithmanydifferentnetworktopolo-
giesandperformancecharacteristics. Suchenvironmentsoftenincludethousands
ofconcurrentlyactivedevicesandmultiple concurrentnetworkprotocolsanddata
links. Apple TalkPhase 2removedtherestrictionofamaximumof254.concurrently
active Apple Talkdevicesononenetwork.Inaddition,Apple TalkPhase2was
designedtointegratethe Apple Talkprotocolswithothernon-Apple Talkdevicesin
thesameenvironment.

Extendedaddressingallowsmorenodestobeaddressedonasinglenetwork.
Previously,Apple Talknetworkswerelimitedto254nodes;withApple Talk
Phase2,anApple Talknetworkmaynowhaveuptol6milionnodes.

Theimprovedroutingcapabiliiesoptimizethe performanceofanApple Talk
interetbytransmittinginformationacrossthemostefficientroute.

Dynamiczonenamingallowsflexibilityinthedesignofanintemetsothat,when
machinesorpeoplemovefromplacetoplace, thenetworkadministratorcan
easilytrackthemwithouthavingtoactually changethe physicalconfigurationof
thenetwork.

AkeycomponentofApple TalkPhase2isthe Apple TalkinteretRouterproduct.
Inadditiontoservingasthefirstroutertoimplementthe Phase 2 protocols, the
AppleTalkinteretRouterallowsuptoeightApple Talknetworks (ofanydata-link
type)tobeinterconnected. Therouter softwarerunsonaMacintoshandthus
providesthefamiliarMacintoshuserinterfaceforroutersetupandformonitoring
oftheintemet. TheroutersupportsLocalTalk, EtherTalk®,and TokenTalk®network
systemsandcanbeextendedtosupportotherdatalinksastheyareaddedtothe

AppleTalknetworksystem.
Information Sharingwith AppleShare

Throughthe Apple Talknetworksystemandthe AppleShareFile Server, Applealso
offerstransparent, intuitiveinformationsharingforworkgroups.

AppleShareFile Serversoftware convertsanyMacintoshcomputerintoahigh-
performancefieserver.Andsincethe AppleShareFle Serverwasdesigned
togetherwiththe MacintoshFinder* andsystemsoftware, theinterface between
userandserverisseamlessandiransparent.
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Theuserworkswithinformationonthe serverasifitwere storedonhisorher
ownharddisk. Individualshavetheabilitytocontrolwhohasaccesstodocuments
theycreateandstoreontheserver. Inaddition, single-userandmulti-userapplica-
tionscanberundirectlyfromtheserver.

Networkservicessuchasprintspoolingandelectronicmailcanrunconcurrentty
withAppleShare. AndAppleShareprovidesapredictablegrowthpath.Userscan
enhancetheoverallperformanceoftheirserversbyupgradingtoaMacintoshll
computerandahigher-performance protocol. OruserscanupgradetoanApple-
Share-compatibleserverrunningonaDigital VAX®minicomputer. Refertothe
Digital EquipmentCorporationchapterinthisGuideformoredetailedinformation.

AppleShareprotocolshavebeenadoptedbymajorsystemsvendorssuchasDigital,
3Com,andNovell. Thuswhenusersworkwithany AppleShare-compatibleserver,
theuserinterfaceremainsthesame.

Printing

Historically, professionalHookingprintedoutputrequiredextremelyexpensive
peripherals.Networks, however,allowuserstosharethoseperipherals,making
qualityprintingcost-effective.

Apple’'sLaserWriter®printerinitiatedanewerainprintedoffice output, becauseit
madehigh-quality printingavailabletoworkgroups. Therevolutionindesktop
publishingspringsfromthefollowingenablingprintingtechnologies:

- Adobe’'sPaostScript®page-descriptionlanguagecandescribeandproduce
everythingfromsimplefontstocomplexgraphicobjects, allinmany
Sizesandforms.

ThePrinterAccessProtocol (PAP)allowsdevicesonanetworktofindand
sharedifferentprinters. ltsupportsnotonlythe LaserWriterfamily of printers,
whicharemostcommonlyusedassharedhardwaredevices, butalsotheless
frequentlysharedimageWriterllandimageWriterLQprinters.

Network Administration

Thelargeranetworkgrows, themoredifficultitbecomestomanage. Diagnostic
andmanagementtoolsarenecessarytofine-tunenetworkfunctioningtoprovide
maximumefficiencyandreliability. Apple’sinter-Poll® Network Administrator's
Utilitycanidentify networkdevicesandsystemsoftwareversionsfromasingle
networkstation, allowinganetworkadministratortodiagnoseandcorrectprob-

lemsquickly.

TheAppleTalknetworksystemofferstransparentintemetworkingcapabiliiesfor
organizationsandworkgroupsthatneedtoconnectmoredevicesthanastandard
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AppleTalkPhase2enhancement
improvesandextends AppleTalk
networkadministrationinthreeareas:

- Bxtendedaddressing

- Improvedroutingcapabiliies

- Dynamicnamingservicesacrossthe
intemet

AppleTalknetworkcanhandle. Apple’sApple TalkintemetRouterdramatically
increasesthesizeandflexibilityofan Apple Talknetworksystem. ltallowssystems
suchasLocalTalk, EtherTalk,and TokenTalktobeinterconnectedtoforman
internet. Intemetsofupto 1024 networksand 16 milionnodescanbecreatedwith
AppleTakintemetRouters.

Also,becauseAppledesignedbridgingcapabiliiesintothe Apple Talknetwork
architecture, third-partyvendorscancreateadditionalintemetworkingsolutions.
Forexample,anumberofApple TalknetworkscanbelinkedviatheHayes
InterBridge,andproductssuchasFastPath,fromShiva,allowcommunications
betweenLocalTalkTalkandEthemetnetworkssupportingApple Talk, DECnet,or
TCP/IPprotocols.
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