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Background

IBMwasoneofthe pioneersoftheinformation-processingindustry,andsoits
computersareinstalledinmastlargemanagementinformationsystem/data
processing(MIS/DP)locationstoday. IBMcementeditsleadershippaositionduring
the1960swiththeintroductionofthe 360 Series. Forthefirsttime, userswere
offeredafamilyofproductsthatranavarietyofcommercialandscientificapplica-
tionsonasingleextensivearchitecture. Duringtheearly 1970sthe 360evolvedinto
the370architectureinusetoday. Withover20yearsofinvestmentsinthese
systemsandinrelatedapplicationsoftwareandtraining, thecommitmenttoIBM
architectureisstrongeveninmanysitesthatdonthaveasingleIBMmainframe.
EventhoughthemainframesmaynotbefromIBM, thearchitectureusuallyisbuilt
aroundthelBMenvironment.

Thetraditionalmainframeenvironmentcanbeenvisionedasacentralizedcoreof
computingpoweraccessedbyalargenumberofnornprogrammableterminals
(NPT).Theseterminalsaretypically“dumb”devicesorpersonalcomputers
emulatingdumbdevices. Thedesignoftraditional SystemsNetwork Architecture
(SNA)protocols, pacingandroutingalgorithmshasbeenbasedonasystemin
whichdumbdevicesareincontinuousconnectionwithacentralhost.

Asaclassofworkstations, these327Xdevicesareslowtybeingreplacedby
PC-basedinteligentworkstationscapableof 3270emulation. Theinclusionof3270
emulationintheextendedversionofOS/2fortheIBMPS/2 Seriespresagesthe
eventualreplacementofthe 327Xfamilybyinteligentdevices.Manyindustry
expertsbelieve, however, thatthisphasingoutwilloccuroveranextendedperiod
oftime.

Inamainframeenvironment,a ccesstohaostservicesistypicallyhandledthrougha
clustercontrollerthatallowsthe 327X displaysandprintersattachedtoittosharea
communicationslineor370channel, therebyreducingcommunicationscosts.In
traditional 370-basedproducts, theclustercontrollerisaseparate productsuchas
the32740r3174.Innewerprocessorlines,suchasthe 9370, thecluster-controller
functionishandledbyabuitt-inboard-leveladapter. Ineithercase, communica-
tionsfromthe 327X devicetothecontroller/adapteraretransmittedviacoaxial
cableortokenring,andthosefromthe clustercontrollerviachannelconnections,
dial-up-telephone, tokenring, leasedtelephonelines, orX.25packet-switched
networks.
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EstablishingCommunicationsStandards

SincelBMhasdefinedandestablishedthecommunicationsstandardsassociated
withIBMproducts, mostcomputercompanieshavecreatedprotocolsupportand
communicationssoftwarethatallowtheirproductstoappeartothenetworkandits
componentsasiBM327Xdevices.

TheproblemsassociatedwithIBM'straditionalnetworkarchitecturearebasedon
thestate ofcomputingatthetimeofitsinitialdevelopment. Duringtheearly 1970s,
computingpowerwasveryexpensive.Minicomputerswerejustemerging,and
personalcomputerswerenotyetconceived. Asaresult, thehierarchicalcommuni-
cationsarchitecturedevelopedbyIBMinthisenvironmentreflectedtheneedfor
largenumbersofdumbdevicestoaccessandsharethecostlycentralcomputing
resource,

Communicationsarchitecturesdevelopedinthelate 1970s(suchas TCPAP)
reflectedtheeconomicsofcomputingatthattime: Thecostofcomputinghadgone
downsufficiently toallowdistribution ofintelligence atthe nodelevelthroughouta
network.Now,withthe proliferationofpersonalcomputers, theabilitytodistribute
computingpowertoeveryindividualisafactoflife. Thechallengetodayisto
connecttheseinteligentendpointsinafashionthatoptimizesandbalancesthe
benefitsofdistributedprocessingpowerforindividuals, departments, divisions,
andcorporations.

IBM'sSNAisaveryrobustnetworkingarchitecture. thasbeenabletoaccommo-
dateadvancesincomputertechnologyoverthe 16yearsofitslife, butmaintaining
compatibilitywithprevioussoftwarehasmadeprogressmuchslowerthanmaost
userswouldlike.IBMhashadtoaccommodatenewtechnologiestomeetthe
demandsofusersinaconstantlychangingmarket.

Todate, mostPC-to-hostinteractionwithinthe[BMenvironmenthasbeenlimited
t03270terminalemulation. Whilethistechnologyallowsthe personal-computer
usertoaccesshostresources, itessentiallyeliminatesthemainstrengthsofthe

personalcomputer.

Asthepersonalcomputersteadilyreplacesthe 327X deviceastheuniversal
workstation, thecommunicationsproceduresandprotocolsbetweenthemicroand
mainframemustbestreamlinedtoallowmoretransparentinteractionforcoopera-
tive processing.Host-basedservicesandenhancedaccesstotheseservices via
improveddevice-interconnectioncapabilities, willcontinuetoevolve. Fileservers,
databaseservers,virtualdiskemulation, distributionservices, libraryservices,and
transformationsaresomeofthefunctionsthatwillreceiveincreasedattentionfrom
IBMandothervendors.
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ProductGroups

Theterm“micro-mainframelinks” hasdegeneratedoverthelastfewyears, through
inappropriateusage, tothe pointthatthemeaninganyoneindividualmightattach
toitisverylikelytobe misinterpretedbyanyotherpersonhearingthe phrase. Itis,
therefore, preferabletodescribethebasictypesofinteractionspossiblebetween
personalcomputersandmainframes, ilustratedbyrepresentativeproducts.

TerminalEmulation

Terminalemulationisaformoflinkthatpresentsthe personalcomputertothe
networkasadumbterminalsupportedwithinSNA. Terminalemulationtypicallyis
providedbyaboardandaccompanyingsoftware.

VirtualDisks

Theseproducts,whichallowthe personalcomputerusertotreatthemassive
storagecapacityofthemainframeasalocaldisk, usuallyinvolve coordinated
softwareatboththehostandPCnodes. TheusercanstoredataonthehostinPC
formatforsharingwithotheruserswhohaveaccessauthority,andtakeadvantage
ofthebackupandarchivingcapabilitiesinplacewithinthe MIS/DPworld. Tempus
LinkfromMicro Tempus,andPC-OrganizerfromIBM,areexamplesofvirtual
disks.

UserInterfaceforHost-Based Applications

Theseproductsextendtheadvantagesofeasy-to-usePCinterfacestohost-resident
applicationssoftware. Therearetwomainproducttypes, differinginwhetheror
notchangesarerequiredinthehostsoftware.

Userinterface productsthatdonotrequirealterationstohostapplicationsare
essentiallyoperatinginterminal-emulationmodeandpresenttheuserwitha
graphics,icon-basedapplicationinterface. Productsofthistypeinclude Masquer-
adeforMacintoshcomputersandEaselforlBMPCsandcompatibles.

Thesecondtypeofproductinvolveseitheraddingnewsoftwareoraltering
existingsoftwareonthehost,aswellasaddingsoftwareatthe PC. Apple’sMac-
WorkStation,Simware'sterminalemulatorfortheMacintoshcomputer,andSIMPC
fortheBMPCareexamplesofproductsthatallowdataprocessingmanagersto
customizeauserinterfacetofacilitateworkingwithscreens.

Theessencecofbothapproachesistoenhanceend-userinteractionwithmainframe
softwarebyintroducinganeasy-to-useicon-basedinterface.
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ExtractionTools

Theseproductsaretypicallybasedonthe ANSI Structured QuerylLanguage(SQL)
developedinitiallyby IBMandnowusedbyvirtuallyallhost-baseddatabase
vendors. TheycanextractdatatothefieldorrecordlevelforusewithinPC
Vendor-specificextractiontools,suchasFOCUS/PCFOCUS, interactwithand
extractdatafromasingledatabaseforusewithinaparticularPCapplication. The
interactionismademuchmoretransparenttotheenduserwiththismethod, but
flexibilityislost.

Cross-vendorextractiontoolsallowinteractionwithanddataextractionfroma
varietyofhostdatabase-managementsystems. Thus,applicationsare providedwith
morefiexibility, althoughthe transparency ofinteraction maybelosttothe extent
thatlessknowledgeableendusersareexcludedfromusingthesetools.

Apple’'sDataAccessLanguage (DAL)isastandardconnectivitylanguagethatlinks
personalcomputerapplicationstohostdataandprovidesatransparentextraction
tool. Basedontheclient/serverarchitecture, DataAccessLanguageincludes
softwarecomponentsthatrunonbothpersonalcomputerandhostcomputer
platforms, providingsupportforawiderangeofoperatingsystems, hostdatabase-

MajorHostEnvironments

ltisimportanttounderstandthatmuchofthe complexityassociatedwithIBMhost-
basedenvironmentsislargelyafunctionofthe manydifferentoperating-system
environmentsusedwithinasingle productline. Thefollowingisaquickoverview
ofthoseenvironmentsdeemedstrategicenoughbyIBMtobeincludedinits
SystemsApplicationArchitecture(SAA).

OperatingSystemsWithinthe370Environment

Multtiple VirtualStorage/Enterprise SystemArchitecture(MVS/ESA)istheflagship
operatingsystemforlargemainframes(308X,309X). ltisamulti-user, multitasking
operatingsystemusedastheproductionsystemformostlargemainframesites. Its
mainstrengthsareinthebatchandtransaction-processingenvironments. ltisthe
onlyoperatingsystempresentlybeingshippedthatsupportsthefour-andsix-
processormodelsofthe3090line. Interactiveprocessingisaccommodatedviathe
Time SharingOption/Extended(TSO/E) product. The Customerinformation
Control System(CICS)istheteleprocessingmonitorwithinthe MVSworld. It
providesacommoninterfacebetweenthecommunicationsfacilitiesofthenetwork
andapplicationsthatemployitsutiliies.
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VirtualMachine/Extended Architecture (VIVXA)isthe primary operatingenviron-
mentforPROFSofficeautormationsystemsofthenevyannounced9370Series.
JointlydevelopedbylBMandMIT,VM/XAdividestheprocessorintoseveral
virtualmachines,eachunderthe controlofaseparateguestoperatingsystem.
Originallydevelopedasamigrationtool,thasnowbecometheonlymainframe
operatingsystemsupportedovertheentireproductrangefromthe 3090downto
the VIM/PC. TheConversationalMonitoringSystem(CMS)componentofViV
handlesinteractive processing. Limitationswithinthe VMenvironmentprecludeit
fromdrivingthelargermodelsofthe 3090 mainframeline ltalsocannotrun CICS-
basedapplicationsinaproductionenvironment(codeandtestonly).

DiskOperatingSystenVirtualStorageExtended(DOSNSE)isnotdeemeda
strategicoperatingsystembyIBM. ltremainspopular, however,duetoitsrelatively
lowcostcomparedtoMVS, itslargeinstalledbasewithinthe4300lineof370
processors,anditsabilitytorunCICSapplications. DOSN/SEisnotanSAAsystem.

Existingwithinthe System370environment, butlikelytobeencounteredfarless
frequently,areUNIXintheguiseof VIM/IX,and TPF2(TransactionProcessing
Facility-2), whichexistsatonly 250sitesintheairlineandfinancial-servicessectors.
NeithersystemisincludedinBM'sSAA, though TPF2isIBM'sstrategicmainframe-
basedhighvolumetransactionprocessingsystem.

Operating SystemsWithintheSystem 3XEnvironment

SSPistheoperatingsystemofthesmalHousiness-orientedprocessorsofthe
System/34anditssuccessor, the Systeny/36. Therearewellover 150,000
System/34/36installationsthroughouttheworid. Thisenvironmentstresseseaseof
useanddoesnotfocusonSystem/370affinity. Thereisanextensivebaseofsmall-
andmedium-sizedbusinesssoftwareavailableforthe S/3X.

CPFistheoperatingsystemofthe Systen/38. Strengthsassociatedwiththe
System/38centeronitsintegraldatabase-managementsystemandthefactthatit
extendsprogrammerproductivityinalesssupport-intensiveenvironmentthanthat
ofthehost.

OperatingSystemsWithintheAS/400Environment

TheAS/A00replacesthe S/34,S/36,andS/38models. OS/400istheoperating
systemofthe AS/400systemandwillrunapplicationsfromthesesystems. The
0S/4000peratingisapreloaded,integratedoperatingsystemforal AS/400
models.Mostsystemfunctionsaremenudriven, withafastpathcapabilityforthe
moreexperienceduser. Graphicsandimagesupportisbuitintothe OS/400
operatingsystem, butnotyetfullyimplementedbyapplications.

Apple Multivendor Network Solutions Guide & 169




IBMHosts

TheEnvironment

NetworkArchitecture-~TheFuture

IBMissteadilymovingSNAawayfromarigidly hierarchicalnetworktowarda
morepeer-orientedmethodofinterconnection. Thismigrationhasbeenunderway
forseveralyearsandwillcontinue. Enhancedinterconnectivitywithin SNAIs
possiblethroughAdvancedProgranm+o-ProgramCommunications(APPC),a
combinationofLogicalandPhysicalUnit Types—-LU6.2andPUType2.1-within
SNA.ApplicationsdesignedinaccordancewithAPPCrulesandprocedurescan
meaningfullycommunicatewithother APPCapplicationslocatedelsewhereonthe
network. PhysicalUnitType 2.1 definesthenecessaryphysicalcharacteristicsthat
allowadevicetointerconnectdirectlywithother Type 2.1 nodesratherthan
havingtopassthroughthehost(aswasthecasewithtraditional SNA). Supportof
LU6.2withoutconcurrentsupportofPUType 2. 1allowsforpeer-topeercommu-
nications, butdoesn'tallowadirectconnectionwiththedesireddestination.

Eventually,endusersrunningapplicationssupportedunder SAAwillbeableto
makerequestsforinformationwithouthavingtobeawareofthelocationofthe
informationorthe underlyingarchitecture ofthe deviceatthatlocation. Today, that
capabilityisavailableontywithinthe System/3Xenvironment, viathe Advanced
Peerto-PeerNetworking(APPN)feature.

Inthelongrun,anydevicethatcontainsthenecessarycommunicationscapabiliies
(LU6.2/PU2.1)willbeabletointerconnectinanever-increasingvarietyofconnec-
tivitymodes, including:

Packet-switchednetworks

ComputerizedBranchExchanges(CBXs)
Low-EntryNetworkNodes,whicharespecialtypesofPUType2.1nodes
definedforAPPN

MacintoshinthelBMEnvironment

Apple's3270API,ahigh-levelapplicationprogramminginterface,andMacDFT¢,
whichisend-usersoftware, provideavarietyofnewfunctions. Theseincludea
platformfordeveloping3270applicationsthatemulate IBMdisplayterminalsyet
usetheMacintoshcomputergraphicuserinterface, theabilitytotransferentire
documentsbetweenMacintoshcomputersandiBMhosts,andtheabilitytocopy
textromanIBMhostword-processorprogramandpasteitintoaMacWhitell
document. MacDFT softwarealsoprovidescapabilitiesforcopyingdatabetween
hostandMacntoshHoasedspreadsheets.

TheMacintoshcomputer,withitsgraphicsandintuitiveinterface, isaneffective
workstationwithoutstandingcommunicationscapabiliies. Asthe Macintosh
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computerhasbecomeanopen-architecturemachine,andoneforwhichimpressive
communicationstoolshavebeendeveloped,ithasbecomeincreasinglyeffectivein
thelBMenvironment.WhilecommunicationsproductstodayallowtheMacintosh
computertoemulatean|BM3278terminalandtransferfiles, newerproductsfrom
ApplesuchasMacAPPCsoftwareareofferingexcitingpossibilitesfortheMacin-
toshcomputerasaparticipantinlBM'sstillevolving SNAstrategyforpeer-to-peer
communications.MacAPPCmakesitpossibletodevelopcommercialapplications
ontheMacintoshcomputerthatcandynamicallyexchangeinformationwith IBM
host-basedapplications. Theseapplicationswillusethefullcapabilitiesofthe
Macintoshasapowerfulcomputerwithitsownintelligence, notsimplyasadumb
terminal.

AppleandSAA

AkeyelementofApple’snetworkingstrategy hasbeenMacintoshintegrationwith
IBMsystems. ThegoalistoprovidedevelopersandcustomerswithanApple-
standardsetofprotocols, interfaces,andtoolsthatenablethedevelopmentof
consistent, integratedMacintoshapplicationsforthelBMenvironments.

TheAppleapproachistoimplementthelBM SystemsApplicationArchitecture
technologiesthatcomplementtheMacintosh, therebyenablinguser-transparent
accesstolBMdataandservices. Apple’sproductdevelopmentwillcontinueto
focusonthecorenetworkingprotocols, interfaces,andservicesenablingcommer-
cialdevelopersandcustomerstocreateapplicationsforendusers. Thishelps
developerstoproducefullyfunctionalsoftwareintheshortestpossibletimeby
allowingthemtoconcentrateontheapplicationanduserinterfaceratherthan
networking. Boththecustomeranddeveloperbenefitrominteroperabilityamong
applicationsbasedonconsistent,integratednetworkingfunctionsintheMacintosh.

Applewillcontinuetoenhancethe IBM-connectivity productlinethroughim-
provementsinfunctionality, performance,andusability. Thecommitmentisto
providecustomerswithacommonMacintoshviewofIBMdata,services,and
applicationsthroughsupportofkey SAAtechnologies. Withthekeyconnection
andcommunicationstandardsavailable, SAAapplicationservicessuchasSNADS
andDIAareplannedaswellasenhancementstotheexistingproducts. Applewill
alsoinvestigateimplementationsof SNAMS, DDM,and SNA/FSasthosetechnolo-
giesandIBMimplementationsevolve. AsthecustomerrequirementforLU6.2
productsexpands, CPI-C(the SAAinterfacetoLUG.2)willbeimplementedasan
enhancementtoexistingAppleAPPCproducts.

TheCommonUserAccess(CUA)elementofSAAcoversawiderangeofguide-
lines,technologies,andproductsaimedatimprovinguserinterfaceconsistency

Apple Multivendor Network Solutions Guide & 171




IBMHosts

TheEnvironment

across|BMplatforms. Appledoesnotplantosupportthediverseelementsof CUA
sincetheMacintoshprovidesthemostconsistentandmatureuserinterfaceacross
IBMsystemsaswellasinmultivendorenvironments. Thefundamentalgoalof
CommonApplications(CA)istoenableapplicationsthatspantheseverallBM
platformswithabaselevelofuserinterface, functionality, and portability.

Inadditiontotheadvantagesinamultivendorenvironmentdiscussedabove,
MacintoshparticipatesinSAAenvironmentsthroughsupportofkeyBMSAA
communicationsprotocolsandprogramminginterfaces. Combinedwiththerich
anddiversenetworkingandtoolboxfaciliiesinthe Macintoshenvironment, these
SAAfunctionsprovideMacintoshuserswitha“‘commonview”ofthelBMhost
environments.
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