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Background

Foundedin1957, DigitalEquipmentCorporation(DEC)carvedaneartysalesniche
asasupplierofcomputeradd-inmodules, primarilyforspecializedtechnical
applications. Digital'seartysalesexperiencesoonalertedittotheindustry’sneed
foraffordable, stand-alone,completecomputersystems. Digitalrespondedin1960
byintroducingitsfirstinalineof Programmable DataProcessor(PDP)computers:
thePDP-1. Digital'sPDPfamilyofcomputerproductsestablishedappealin
technicalandscientificsystemsmarketsandquicklyattractedtheenthusiastic
supportofOEMswhohadbeenlookingforcost-effectiveembeddedcomputersfor
theirsystemproducts.

Digital'ssmall,stand-alonecomputersalsogainedfavorincommercialenviron-
ments,astheyofferedadistributed-processingaltemativetothelarge, centralized,
andveryexpensivemachinesthatwereusedinatypicallargecompany’sdata-
processingdepartment. ThenaturaltendencyamongDigital'slargecustomersto
networktheir Digitalsystems promptedthe company’sintroductionofits Digital
networkarchitectureandDECnet(Phasel)intheearly1970s.Continuedcustomer
acceptanceanddemandfueleditsevolutiontothe powerfulandcomprehensive
DECnetPhaselV,releasedin1983andrecognizedasoneofthecomputer
industry'sleadingnetworkarchitectures. DECnetcontinuestoevolvetoward
DECnetPhaseV,basedonOSlstandards.

Inthemid-1970s, Digitalbeganworkonanewcomputersystemthatwouldserve
asthefuturedevelopmentfocusofthePDP-11. The VAXsystem,whichoffers
virtualaddressextension,wasintroducedin1977. Thisnew32-bitaddressing
architectureofferedprogrammerspracticallyunlimitedamountsofvirtualmemory
(thePDP-1116-hitarchitectureconfinedprogrammersto64Kareas)andprovided
acompatibilitymodeofoperationthatsupportedthedirectexecutionofmost
existingPDP-11applicationssoftware.

Digitalsoughttostandardizeonasingle VAXoperatingsystem. Digital'sVMS®
operating-systemsoftware,avirtualmemorysystem, offersrea-ime, ime-sharing,
andbatch-processingcapabiliiessuitableforgeneraluseinbothscientificand
Digitalalsooffersanaltemative operatingsystem, ULTRIX®  fororganizations
requiring UNIX compatibility. The ULTRIX-32operatingsystemforVAXcomputers
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isacompatible SystemVUNIXimplementationwiththecommonlysought
Berkeley4.2functionalextensions.

TheVAXFamilyToday

TheVAXfamilyquicklyestablisheditselfasthefoundationof Digital'sfuture
computingstrategy. Withtherapidgrowthofmarketacceptancefor VAXsystems,
igitalrefocuseditscorporateapproachonhigh-endcomputingin1983,with
cialplansforfuturehigh-end VAX systemseventuallytoreplaceitsolder
DECsystem20.Thus, thefirstproductbasedonthenew\VVAXcomputertechnology
(theVAX-11/780),releasedin1977,quicklyevolvedintothefullrangeoflarger
andsmaller VAXsystemsavailabletoday. The VAX6000Seriesandmorepowertul
VVAX9000Series, bothcomplementedbyVVAXcluster*andMicroVAXS arethe

cunmentsystems.
VAXclusters:Connecting VAXSystems

Digitaloffersthe VAXcluster®,whichconnectsupto 16 VAXsystemsandHierarchi-
calStorageController(HSC)mass-storagecontroldevicesintoasinglesystem
offeringapoolofupto 100MIPS of processingpower. Minicomputerswith
VAXclustersclearlyrivalBMmainframes,andcompetewithminicomputersmade
byPrime, DataGeneral,andHewlett-Packard. VAXclustershave beenvery popu-
lar; Digitalestimatesthat 75percentof8600sand8650sareclustered.

MicroVAX:AVMSMicrocomputer

MicroVAX3300/3400systemsprovidetwo-and-one-halftimesthe CPUperfor-
manceandthreetimesthedatathroughputandbandwidthofthe MicroVAXII.
Thesesystemsofferhigh-endstoragefunctionalitywiththe newDigital Storage

Systemsinterconnect(DSSI)bus. ThesameCMOSmicroprocessortechnologyis
featuredinthe MicroVVAX 3500/3600.

Withthreetimesthe processingpowerofMicroVAXIlincompact,quietpackages,
MicroVAX3500/3600systemsare powerfulenoughtoprovidecompletetime-
sharingcomputersupportforalargeworkgroupordepartment. Thesystems
support80directlyconnectedusers,andevenmoreusersthroughthenetwork.

TheVAXsenvers3300/3400systemsaredesignedasLocal AreaVAXclusterboot
nodesandPCLANmanagers,andforcontroloflocaldedicatedservices.Designed
toperformasclusterbootnodes, VAXsenver3500/3600/3602systemsareidealfor
customerswhowantthehighperformanceofthe MicroVAX3500and 3600without
time-sharingcapabilities.
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AlMicroVAXsystemscanruneitherULTRIX-32orMicroVMS. (MicroVMSoperat-
ingsystemisarepackagedversionof\VMSrequiringlessspaceonsmaller
MicroVAXsystemdisks.)MicroVAXsystemsfullysupportalllevelsofDECnet,
interconnectedeitherviaEthemetcable (forthe MicroVAXIIor2000) orusing
point-to-pointlines (forthe MicroVAX Il only). Where Ethemetisavailable, upto
30MicroVAXsystemscanbelinkedtogetherusingVAXclusters, allowingthemto
share(and,ifnecessary,evenbootstrapfrom)eachother'sdisks.

VAXstations:EngineeringandGraphics

Digital'sfarmilyof\VVAXstatior? systemsoffersengineeringworkstationsbasedon
MicroVAXtechnologyandfittedwithvarioushigh-resolutiongraphicsdisplays.
Thesystemsrangefromthelow-endVVAXstation3100tothehigh-endVAXstation
3520and3540models,andruneither VMS-orUNIX-basedengineeringand

graphicsapplications.

DECnet—-AnArchitecturalOverview

Digitaliscommittedtobuildingproductsthatcomplywiththe OpenSystems
Interconnection(OSI)modelrecommendedbythelntemational StandardsOrgani-
zation (ISO).Inaddition, Digital supportsmultivendornetworksbyproviding

g ystonetworksdevelopedbyothervendors,suchasIBM'sSystemsNetwork

itecture(SNA)networkandX.25-compliantsystems. Thesegatewaysallow

acgesstothefunctionsofothervendors’networks. Incaseswhere Digitaldoesnot
offeranoff-the-shelfmethodforcommunicationswithdifferentvendors’ products,
Digital'sComputer Special Systemsgroupcanbuildcustomizedhardwareand
softwaretocreatesuchalink.

igitalusesitsownnetworkarchitecture, calledDigitalNetwork Architecture
(DINA), totieitsmany systemstogether. Digital'simplementationof DNAis
DECnet-afamilyofsoftwareandhardware productsthatlinksystemsintoasingle
network. DECnetsoftwareislayeredoneachofDigital' soperatingsystemsaswell

asMS-DOS/PC-DOS,0S/2andtheMacintoshoperatingsystem,allowingalDigital
systemsandselectnon-Digitalsystemstocommunicateacrossthenetworkwith
compatiblefunctions. DECnetsupportsawidevarietyofphysicalmediaanddata-
linkprotocols. Forexample, itcanusesimpletwisted-paircabling, Ethemet, or
X.25packet-switcheddatanetworking, makingeverythingfromlocalareanet-
works(LANs)towideareanetworks(WANSs)seamlessandtransparenttotheend
user. TheDNAprovidespeer-to-peercommunicationsoveravarietyofLANand
WANtechnologies.

DNA'sdata-inklayerhandlesthecommunicationshardwareandperformsmes-
sagepacketing. Forpoint-to-pointlinksusing Digital' sownfamilyofsynchronous
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orasynchronouscommunicationsdevices, DECnetbuilds, ransmits,anddecodes
thesepacketsusingitsownDigitalDataCommunicationsMessageProtocol
(DDCMP).EthemetorX.25communications, ifused, replace DNA'slinklayerwith
theronmmessage-handlingsoftwareandhardware.

DNA'send-communicationandroutinglayersassumeresponsibilityforfindingand
routingmessagesbetweensendingandreceMngDECnetsystems(nodes).its
routingcapabilityconnectsthesenderandreceiver by calculatingthelowest-cost
alternativefromamongthevariety of physicallinksthatthe network mightoffer. At
thesametime, itsadaptiverouting capabilitywillautomatically establishaltemative
connectionsinresponsetothefailureofselectedcommunicationslinesorinterme-
diate (routing)networknodes.

DNA'sapplicationlayerallowsprogramsrunningondifferentnetworknodesto
easilyexchangelogicalmessagesandcooperatewitheachother,inamanner
similartothatofIBM'sLU6.2software. Thesetask-to-task DECnettransactions,in
tum,areusedbyDECnettoprovideenduserswithnetworkedapplications,such
aselectronicmailandaccesstodataonremaotecomputersystems.

DevelopedbeforethelSOestablishedtheOSlseverHayernetworkmodel, DECnet
nonethelessgenerallycorrespondstoandcanworktogetherwithOSl-standard
networkingsoftware,andcancommunicateviagatewaystoothernetworksystems,
suchastheManufacturingAutomationProtocol (MAP)and Apple’sApple Talk ®
network. DECnetPhaseVisfuly OSl-compliant. Digital offersseveral OSHHoased
refinementstoDECnet

X.25Router 2000and VAXP.S.l. Thecompany'spacket-switchinginterface
hardwareandsoftware productsunderscore Digital'slong-standingcommit-
menttosupportX.25andotherwidelyacceptedcommunicationsstandards.
EitherVAXP.S.l.orEthemet(standardizedbylEEE's802.3specifications)can
providethenecessarylow-level OSInetworkprotocolsrequiredforOSI
integration.

- VAXDEC/MAP . Thisproductconsistsofthehardwareandsoftwarenecessary
tointegrate VAXsystemsintoMAP networks. Thisisanevolvingproduct,and
itsundertyingMAPspecifications(version2.1)arestillincomplete.

- VAXOSIApplications Kernel (OSAK). Thissoftware providesOSl program-
to-programcommunicationsforLANandWANenvironments. ltprovides
programsrunningonanetworkedVAX systemwithacallableinterfacethrough
whichtheycancooperatewithprogramsrunningonothernodes(evennon-
Digitalsystems)usingOSI'sNetwork, Transport,and Sessionlayers.

- VAXFile-TransferAccessandManagement(FTAM). Thissoftwareprovides
forfiletransferamongopensystems. VAXFTAMcomplieswiththerequire-
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Digital'sSDECnet/SNAGateway
Products:

Hexible Transports:

- WEBI\A

- DECeSNAGaenay-ST

- DECnetiSNAGaieney-CT

InteractiveAccess:

- DECrefSNAVMISOTE

- DECe'SNAZ7/0TEMSDOS

- DECnet'SNA3Z70TEOULTRIX

- DistributedHostCommandFacility

Applicationinterfaces:

- DECet'SNA3270

- DataStreamProgrammingnterface

- DECnetlSNAAPPCLUG2

- DECetSNAAP

InformationAccess:

- DECnet/SNADataTransferFaciity

- DEOES\NARE

- DECnet/SNAPYE(PrinterEmulation)

- DISOSSDocumentExchangeFadiity
(ODXF)

- EdewthBMDISOSS

- VDA

- VAXLIk

TheEnvironment

mentsforNationalBureauofStandards(NBS)PhasellFTAM.VAXFTAMuses
thesenvicesofOSAKandVAXPSI.

MessageRouter X.400Gateway. Thissoftwareproductprovidesanelec-
tronic-mailgatewayservicebetweenDigital' straditional VAX-to-VAXmall
products(suchasALL-IN-1integratedofficesystem’smail)andextemalmail
services(nomallyusingX.25communications)thatconformtotheNBS
SpecificationfortheMessageFormatforComputer-BasedMessageSystems.
MAILbus.MAILbusisasetofapplicationssoftwarebasedonX 400thatliinks
multivendorelectronic-mailsystemsandmessagingapplicationsintoan
enterprise-wideelectronicmessagingsystem.MAILbusisDigital'sMessage
TransferSenviceandalsoindudesVAXMessageRouter, VAXMessageRouter
VMSmailGateway, VAXMessageRouter/SGateway(folBMSNADS),VAX
MessageRouter/PGateway/(folBMPROFS), VAXMAILGATEforMCIMail,and
VAXMessageRouterProgrammer'sKit.

Digital’'s DECnet-to-SNA Gateway Capabilities

DigitaloffersanumberofsolutionsforcommunicationswithIBM's SNA. Italready
offerssupportofiBM'sLU6.2 AdvancedProgram-o-ProgramCommunications
(APPC)protocol,whichprovidespeer-topeercommunicationsinBM'sSNA
world. Digital'simplementationof SNAletsindividualworkstationsinaDigital
network participateinapeer-topeermannerwithnodesonan SNAnetwork.
Digital'sSNAandgateway productsforcommunicatingwiththelBMworldinclude
theproductslistedonthispage.

Digital'sIntemetfamily ofproductssupportsthe connectionofDigitalcomputers
andnetworkstoothersystems,includinglBM, UNIVAC,CDC,Wang,UNIX,
PacketnetandDS.

Apple Multivendor Network Solutions Guide & 113




