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IntroductionFrom the moment you turn on your workstation in the morning, what are you trying to do? What’s a “winning day” for you?Isitdesigningabettercomponent—gettingahealthypatonthebackforingenuity?Orareyoucleverlyfindinganextra.01%margininaseriesofstocktrades,yieldingasizeablecommission?Maybeyouarepolishingupthelast20 seconds of video in an awesome ad campaign, putting a huge smile on the client’s face?
 Theseobjectivescanbemet(andyoucanhaveawinningday)—itjusttakestherighttools.Ifyou’relikemostengineers/designers/financialanalysts/artists,yourdesktoppersonalworkstationistheprimarytoolthatcanhelpmakeyourdayasuccess.Yourwinningdaylargelydependsonleveragingtheinnovationdisplayedbyyourworkstationvendor—ineffect,you’relookingforagoodROI(ReturnonInnovation).
 HP’snewZWorkstationstakeperformanceandreliabilitytothenextlevelinnearlyeveryaspectofworkstationde-sign. Depending upon how you and your applications use your workstation, technological innovations in the following areas will directly improve your productivity:
 This paper takes a tour of the technology in the new HP Z Workstations. We’ll review the technology and areas of innovation that provide you with methods to work more effectively—and even entirely new ways to tackle your day-to-day challenges—giving your company a competitive edge—and giving you that winning day.
 2
 HP Z Workstations features and benefits•Faster, more efficient processors.More(andhigherperforming)processorcoresgiveyouthepowertomanage larger models, process more data, and render video streams faster.
 • Larger and faster memory . The more memory in your workstation, the more data you can manage, andthemorejobsthatcanberunconcurrently.
 • Fast, flexible I/O is needed to handle larger data sets,HDvideo,andapplicationdatafiles
 •Powerful graphics for larger, higher performing displays,enablingrealistic,interactive 3-dimensional reviews, more screen real estate, and high-quality video rendering.
 •Workplace-friendly industrial design provides an easy-to-service, cool, quiet enclosure.
 •HP Personal Productivity Tools give you an edge up over your competition. Whether it’s high quality personal teleconferencing from your desktop, or having your client remotely access your desk-topforthelatestprojectreview,HP’svalue-add productivity software can increase your day-to-day efficiencyandstreamlineyourworkflow.
 Windows®. Life without Walls™. HP recommends Windows.
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The New HP Z WorkstationsIntroductionForover25years,scientists,engineers,designers,financialanalysts,andartistshaveusedHPWorkstationstoimprovetheirefficiencyofworkandthequalityofproductstheycreate.TheycountonHPdeveloperstoemploy first-to-marketadvancesinprocessors,packaging,graphics,andI/Osubsystemstocreateplatformsthatimprovetheircompetitivenessintheindustrywhileatthesametimemakingiteasytouse,flexible,andhighlyreliable.
 AndHPdevelopershavenotletusdown.Today,withtheintroductionofthenewHPZWorkstations(Figure1),youcanup your Return on Innovation—taking your applications performance to the next level. Employing the new Intel® Xeon® processors—featuringacompleterevampofthesystemarchitectureprovidinggreaterpower,reliability,andserviceabilityfor users in all workstation industries.
 3
 Figure 1. The new HP Z Workstations.1,2,3,4,5,6.
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 Z800
 HP Z400 Workstation• 1 Intel Xeon Processor• Genuine Windows® XP Professional 32-bit available through downgrade rights from Windows Vista® Business• Genuine Windows XP Professional 64-bit available through downgrade rights from Windows Vista Business• Genuine Windows Vista Business 32-bit • Genuine Windows Vista Business 64-bit• HP Installer Kit for Linux• Red Hat Enterprise Linux WS5 (as drop-in-the-box only)• Novell Suse SLED 11• 16 GB ECC memory• 6 TB Internal storage
 HP xw4600 Workstation• 1 Intel Core 2 Dual Processor• Genuine Windows® XP Professional 32-bit available through downgrade rights from Windows Vista® Business• Genuine Windows XP Professional 64-bit available through downgrade rights from Windows Vista Business• Genuine Windows Vista Business 32-bit • Genuine Windows Vista Business 64-bit• Genuine Windows Vista Home Basic 32-bit• HP Installer Kit for Linux• Novell Suse SLED 11• 16 GB ECC memory• 4 TB Internal storage
 HP Z600 Workstation• 1-2 Intel Xeon Processors• Genuine Windows® XP Professional 32-bit available through downgrade rights from Windows Vista® Business• Genuine Windows XP Professional 64-bit available through downgrade rights from Windows Vista Business• Genuine Windows Vista Business 32-bit • Genuine Windows Vista Business 64-bit• HP Installer Kit for Linux • Red Hat Enterprise Linux WS5 (as drop-in-the-box only)• 24 GB ECC memory• 4.5 TB Internal storage
 HP Z800 Workstation• 1-2 Intel® Xeon® Processors• Genuine Windows® XP Professional 32-bit available through downgrade rights from Windows Vista® Business• Genuine Windows XP Professional 64-bit available through downgrade rights from Windows Vista Business• Genuine Windows Vista Business 32-bit • Genuine Windows Vista Business 64-bit• HP Installer Kit for Linux• Parallels® Workstation 4.0 Extreme• Red Hat Enterprise Linux WS5 (as drop-in-the-box only)• 192 GB ECC memory• 7.5 TB Internal storage
 HP xw9400 Workstation• 1-2 AMD OpteronTM Processors• Genuine Windows® XP Professional 32-bit available through downgrade rights from Windows Vista® Business• Genuine Windows XP Professional 64-bit available through downgrade rights from Windows Vista Business• Genuine Windows Vista Business 32-bit • Genuine Windows Vista Business 64-bit• HP Installer Kit for Linux• 64 GB ECC memory• 7.5 TB Internal storage
 Windows®. Life without Walls™. HP recommends Windows.
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TheHPWorkstationstakeinnovationtothenextlevel,givingyouajumpstartonyourwinningdayandyourbusinessacompetitiveedge.Thesystemsarespecificallyengineeredtooptimizethewayprocessor,memory,graphics,OS,andapplicationsoftwarecomponentsworktogether,todeliverwhole-system computational power that will help you accomplish more with each minute of your time.
 In addition, the systems are packaged with a suite of HP Productivity tools, including the revolutionary new HP SkyRoom personal video conferencing tool. HPSkyRoomisavisualcollaborationsolutionthatenablesmultiplepeopletocollaborateandinteractwith2Dand3Dgraphicsmodelsandapplications.
 Thefollowingsectionshighlightsomeofthenewtechnologyavailableinthe HP Z Workstations.
 New Intel® System ArchitectureThe latest-generation processor technology from Intel, the Intel® Xeon® processor1,2 represents the next step in processor performance and dynamicscalability.Thehighlyscalableprocessorarchitectureeliminatesoneofthemajorbottleneckspreviouslyencounteredinmultiprocessorsystems:thevenerablefrontsidebus.WiththenewIntel®QuickPath Architecture—and its associated chipsets, each processor has its own integrated memory controller. The integrated memory controller on each processorchipprovidesgreatlyincreasedmemoryperformance(Figure2).
 ThenewprocessorsalsointroduceanenhancedversionofIntel®Hyper-ThreadingTechnology(HT)7, a technique used previouslyonsomeIntelprocessorstoenableasingleexecutioncoretoruntwothreadsatthesametime.IntelHTdoublesthepotentialnumberofoverallthreadsthatcanberunsimultaneouslybyeachcoreinamulti-coreprocessor.Forexample,aworkstationwithtwoquad-coreprocessorsisnowcapableofrunninguptosixteenthreadssimultaneously.
 Inadditiontothenewmemoryarchitecture,theIntelXeonprocessorsubstantiallyupdatespowermanagementandpowerefficiency(performanceperwatt).Forinstance,thenewIntel®TurboBoostTechnologyautomaticallyallowsaprocessorcoretorunfasterthanthebaseoperatingfrequencyifitfitswithintheprocessorpower,current,andtemperaturespecifications.HPhasdesignedtheHPZWorkstationsforcoolingandairflowspecificallytoleverageTurboBoost—enablingahigherprocessorfrequencythanwhatmightbeavailableinotherimplementations.
 New, faster memoryMoreandfastermemoryreducestheneedforswapsto/fromstorage—allowingyoutosolvelargerproblemsandrunmoreapplicationssimultaneously.Plus,thefastermemorycanbeaccessed,thebettertheworkstationperforms,reducingtime-to-solutionforlargeproblems.ThenewHPZWorkstationsemployascalable(seetheprevioussection)memorysubsystemthatsupportsfasteranddoubledatarate,generation3(DDR38)memorymodules.
 4
 Figure2.Acomparisonofthefrontsidebus(left)andthenewIntelQuickPathArchitectureontheHPZ800Workstation(right).
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 I/OController
 I/OController
 I/OController
 MemoryController
 Frontside Bus
 Memory Memory
 Frontside Bus Architecture Intel® QuickPath ArchitectureHP Z800 Workstation
 Processor Processor
 The HP Z Workstations feature: •ThelatestIntel® Xeon
 processors1,2 and chipsetsfor high performance levels on demanding applications
 •Professional3DOpenGLcertifiedand multi-display 2D graphics offerings
 •Aboldnewindustrialdesignthat features a unique and innovativevisuallycable-lesschassis that provides increased serviceability,superioracoustics,andunparalleledenergyefficiency(HPZ600/Z800)
 •GenuineWindowsVista® Business
 Windows®. Life without Walls™. HP recommends Windows.
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5
 ThenewDDR3(doubledatarate,generation3),memorytechnology,provideshigherbandwidth,reduceslatency,andreducespowerconsumptionbyapproximately30%.Lowerpowerconsumptionandhigherdensitymeansworkstationscanbeconfiguredwithmorememorywithoutsubstantiallyincreasingpowerandcoolingrequirements.
 Fast,flexibleI/OAmajorportionofthenewarchitectureisanextensivechangetotheI/Osubsystemengineeredintothechipsets.ThenewI/OsubsystemprovidesextendedsupportforthelatestI/Ostandard(PCIExpress2.0),andexpandabilityandperformanceforextendedcombinationsofinternalandexternalstorage.
 PCIExpressGen2doublesthepeakdataratefromthepreviousgeneration.ThenewworkstationsleveragetheconnectivityinthenewhubtodirectlysupportdualPCIExpressx16(“by16”)graphicscards(see“Powerfulgraphics,”below).
 Dependinguponthemodel,I/Oconnectivityisexpandedtoinclude:
 •TwoPCIExpressGen2x16graphicscardslots•AdditionalPCIExpressGen2andlegacyPCIslots•SixintegratedSATAportssupportinginternal7200rpmand10KrpmSATAharddiskdrives6•SupportforoptionalSAS15Kharddiskdrives•AnIntegratedSATAcontrollerwithintegratedRAIDsupportingRAID-0,RAID-1,RAID-5,andRAID-10functionality9
 • IntegratedGigabitLANcontrollers
 Powerful graphicsTheHPLeadershipGraphicsProgramhelpsensurehighquality,well-testedhardwareandsoftwarecombinations,givingyouasolidsolution“rightoutofthebox.”Thenewworkstationsleveragethelatest2Dand3Dgraphicstechnologytoprovideawiderangeofcost-effectivegraphicssolutions.ComplementingthenewhardwareistheHPLeadershipGraphicsProgram.
 2Dgraphicscardsareavailableforusersthatwantgood2Dperformanceatcompetitivepricepoints.Forinstance,videoeditingandfinancialservicesapplicationsgenerallysupportmultiple2Dmonitors,butdon’trequire3Dfunctionality.
 Greatervisual realism
 Morefeatures
 Larger3D models
 Multi-Display (Performance on 2D and multi-display applications)• NVIDIA Quadro NVS 450 • NVIDIA Quadro NVS 295
 Entry 3D• ATI FirePro V3700 • NVIDIA Quadro FX 380, 580
 Mid-range 3D• ATI FirePro V5700 • NVIDIA Quadro FX 1800
 High-end 3D • NVIDIA Quadro FX 3800, 4800, CX, 5800
 • ATI FirePro V7750
 12
 X YZ
 X YZ
 X YZ
 PRICE
 GRAP
 HIC
 PERF
 ORMA
 NCE
 Figure 3. The HP Z Workstations feature a complete line of powerful graphics.
 Windows®. Life without Walls™. HP recommends Windows.
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AllHPZWorkstationsofferENERGYSTAR®qualifiedconfigurationswith85%efficientpowersupplies.HP’sENERGYSTARqualifiedproductshelpreduceenergycostsandhelpreduceyourimpactontheenvironment,withoutsacrificingfeaturesorperformance.ConfigurationsthatareENERGYSTARqualifieduselessenergyandreducegreenhousegasemissionsbymeetingstrictenergyefficiencyguidelinessetbytheU.S.EnvironmentalProtectionAgencyandthe Department of Energy.
 HPWorkstationsarealsoEPEAT®(ElectronicProductEnvironmentalAssessmentTool)Goldregistered.TheEPEATRegistryincludesproductsthathavebeendeclaredbytheirmanufacturerstobeinconformancewiththeenvironmental performance standard for electronic products IEEE 1680-2006—a set of standards for environmental performance.
 Newand/orenhancedfeaturesinclude:
 • Brushed aluminum side panels Thenewsystemenclosureshaveattractive(andstronger)brushedaluminumsidepanels.
 • Integrated handles The handles of the new enclosures for the HP Z600 and the HP Z800 are integrated into the package, making movingtheworkstationeasierandsafer.Becausethey’reintegrated,thehandlesdonotaddtothedimensionsoftheoverall package, keeping space requirements to a minimum.
 6
 3D graphics is required in a wide variety of industries. Engineers, architects, healthcare professionals, geologists, and animatorscanallbenefitfromhigherperformanceandmoredisplays.Thenewworkstationsprovidearangeof3Dcards from low-end, price-sensitive situations to ultra-high-end 3D applications.
 RevolutionarymodulardesignforeaseofserviceabilityOneofthemoreexcitingenhancementstotheHPWorkstationlineisthenewindustrialdesign.Designedfromtheground-uptobemoreenergyefficient,quiet,serviceable,andexpandable,thenewHPZ600andZ800havecompletelyredesignedenclosures(Figure4).Thenewdesignisrevolutionary—notonlycanitsreliabilityandperformancecontributetoyourwinningday,butitlooksgoodtoo!
 Tool-less access power supply with integrated diagnostic LED
 Processorairflowguidesspecificallydesigned for Intel®TurboBoostTechnology
 Completelytool-lessopticaldriveenclosures
 Completelytool-lessharddiskdriveenclosures
 Easy slide rails for under-desk access
 TheHPZ800Workstationsfeatureatotallytool-lesschassisand“visuallycable-less”engineeringwithnewmodularinternalcomponentsthatsnapinforbreakthroughserviceabilityandease-of-expansion.
 Figure 4. Features of the new HP Z800 enclosure
 Windows®. Life without Walls™. HP recommends Windows.
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7
 • Innovative tool-less chassis HP has set the standard for tool-less workstations in past product generations. With the new HP Z Workstations, HP is
 taking ease of service and tool-less design to the next level.
 Tofacilitateupgradesandservice,allofthemajorcomponentsinthenewenclosuresareupgradeable/replaceablewithouttheneedofanytools.Forexample,thepowersupplyandharddriveshavecable-freeconnectionstothe system—meaningtheycanbeunpluggedandphysicallyremovedwithoutdisconnectingcables.Alloftheusertouchpointsarecolor-codedforeasyidentification,quickaccess,andimprovedsafety.
 ThechassiscontainsspaceforPCIandPCIExpresscardsthatmaybeaddedorreplacedwithouttools.Powerforanadditional graphics card is pre-installed, making adding a second graphics card easy.
 Cablingforexternalharddiskdrives,supportedbyeSATAand/orSASinterfaces,isroutedthroughspecialportsatthebackoftheI/Ocage,makingtheadditionalofexternalharddiskdriveseasyandfurtherreducinginternalwiring.
 • Visually cableless design Theinteriorofthenewworkstationshasvirtuallyallcablesremovedorhidden—eitherbyplacingtheconnectiononthemotherboardorrunningthewiresbehindit.Removingorreroutingwiresimprovesairflow,simplifiesupgradesandrepairs,andreducesnoisecausedbyairflow.
 • Intelligent airflow TheHPZ800’sWorkstation’sairflowoverprocessors,memory,andrelatedchipsetsismonitoredtohelpensurecooling
 within the temperature margins of each component. Fans are run only at the speed required to keep the components cool,reducingnoisewheneverpossible.
 AirflowovertheprocessorsisisolatedfromtheothercomponentstotakefulladvantageofthenewIntel®TurboBoosttechnology.TurboBoostautomaticallyallowsprocessorcorestorunfasterthanthebaseoperatingfrequencyiftheprocessorisoperatingbelowratedpower,temperature,andcurrentspecificationlimits.Byprovidingcoolerairtoeachprocessor, workloads that are naturally lower in power or lightly threaded may take advantage of headroom in the form of increased core frequency.
 HP Personal Productivity ToolsHP provides several value-add productivity tools with the new HP Z Workstations. The tools give you an edge up over your competition—givingyoutheabilitytomodifyandimproveyourworkflowtoreactmorequickly,improvecommunications,and streamline daily activities.
 The Personal Productivity Suite includes:
 • Remote Graphics Software (RGS)—TheHPRemoteGraphicsSoftwareallowsforthesharingofdesigndata,sharingworkstationapplicationwindows,andremoteaccess.HPRGSefficientlytransmitscomplex2Dand3Dimagesfromasender system across standard computer networks to remote users. The remote users interact with a host sender system and its applications as if they were using a local workstation. There are many uses of such technology, including enhancingsecurity,providingsupport,classroomtraining,collaborationondesignandanimationprojects,and infrastructure consolidation.
 • Performance Tuning Framework (PTF)—theHPPerformanceTuningFrameworkenablesITprofessionals,CADusers,andindividualuserstogainsignificantproductivityadvantagesbyestablishingoptimalworkstationconfigurationsettingsrelatedtospecificapplicationsandstylesofuse.PTFprovidesmonitoringtoolsforfeedbackonworkstationperformance, helpful suggestions on how to maximize that performance, and simpler discovery and communication processesforhardwareortechnicalapplicationproblemreporting.ThePTFhelpsensurethatyourworkstationwillcontinue to operate at peak performance throughout its lifecycle.
 • HP SkyRoom personal video collaboration tool—anexcitingnewvisualcollaborationtoolthatprovidesprofessionalqualityvisualcollaborationbuiltonprovenHPVideoandImageprocessingtechnology.HPSkyRoomseamlesslycombineshigh-fidelityaudio,highresolutionvideo,and3Dapplicationsharingintoaconvenientsolutionthatrunsonyour personal workstation.
 Windows®. Life without Walls™. HP recommends Windows.
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©2009Hewlett-PackardDevelopmentCompany,L.P.Theinformationcontainedhereinissubjecttochangewithoutnotice.Theonly warranties for HP products and services are set forth in the express warranty statements accompanying such products and services. Nothinghereinshouldbeconstruedasconstitutinganadditionalwarranty.HPshallnotbeliablefortechnicaloreditorialerrorsoromissionscontainedherein.Intel,Xeon,Core,andQuickPatharetrademarksofIntelCorporationintheU.S.andothercountries.Microsoft,Windows,andWindowsVistaaretrademarksoftheMicrosoftgroupofcompanies.AMDandOpteronaretrademarksofAdvancedMicroDevices,Inc.ENERGYSTARisaregisteredmarkownedbytheU.S.government.4AA2-5092ENW,October2009
 ConclusionThe new HP Z Workstations from HP can go a long way to giving you that winning day and getting an edge over your competitors.Thelatestprocessor,memory,I/O,andindustrialdesigntechnology,combinedwithHP’sunique value-addedpersonalproductivitytools,cangiveyouahealthyROI(ReturnonInnovation)—helpingyoudothingsyourcompetitors can’t do, won’t do, or haven’t even thought of yet.
 HP’sZWorkstationstakesperformanceandreliabilitytothenextlevelinnearlyeveryaspectoftheirdesign.Fromthemomentyouunwrapandturnthemon,theseinnovativenewtoolscanbeginimprovingyourcompetitiveness,reducingcosts,andimprovingproductivity.Weencourageyoutotakealookbyvisitingwww.hp.com/go/workstationstoday.
 Notes1.Dual-CoreandQuad-Coretechnologiesaredesignedtoimproveperformanceofmultithreadedsoftwareproductsandhardware-awaremultitaskingoperatingsystemsandmayrequireappropriateoperatingsystemsoftwareforfullbenefits.Notallcustomersorsoftwareapplicationswillnecessarilybenefitfromuseofthesetechnologies.2.64-bitcomputingonIntelarchitecturerequiresacomputersystemwithaprocessor,chipset,BIOS,operatingsystem,devicedriversandapplicationsenabledforIntel®64architecture.Processorswillnotoperate(including32-bitoperation)withoutanIntel64architecture-enabledBIOS.Performancewillvarydependingonyourhardwareandsoftwareconfigurations. Seewww.intel.com/info/em64tformoreinformation.3.CertainWindowsVistaproductfeaturesrequireadvancedoradditionalhardware.See www.microsoft.com/windowsvista/getready/hardwarereqs.mspxandwww.microsoft.com/windowsvista/getready/capable.mspxfordetails.WindowsVistaUpgradeAdvisorcanhelpyoudeterminewhichfeaturesofWindowsVistawillrunonyourcomputer.Todownloadthetool,visitwww.windowsvista.com/upgradeadvisor.WindowsVistaBusinessdiskmayalsobeincludedforfutureupgradeifdesired.Toqualifyforthisdowngradeanendusermustbeabusiness(includinggovernmentaloreducationalinstitutions)and is expected to order at least 25 customer systems with the same custom image.4.Maximummemorycapacitiesassume64-bitoperatingsystems.Microsoft®Windows®XP(32-bit)supports4GB(withMicrosoft32-bit,theamountofusablememorywillbedependentuponyoursystemconfiguration.Itmaybelessthan4GB);32-bitLinuxcansupportupto8GB.5.Onxw9400:Thissystemrequiresaseparatelypurchased64-bitoperatingsystemand64-bitsoftwareproductstotakeadvantageofthe64-bitprocessingcapabilitiesoftheAMDOpteronprocessor.Giventhewiderangeofsoftwareapplicationsavailable,performanceofasystemincludinga64-bitoperatingsystemwillvary.6.Forharddrives,1GB=1billionbytes.TB=1trillionbytes.Actualformattedcapacityisless.Upto8GBofharddrive(orsystemdisk)isreservedforthesystemrecoverysoftware(XPandXPPro).Upto12GBofsystemdiskisreservedforsystemrecoverysoftware.(Vista).7.Thehyper-threadingfeatureisdesignedtoimproveperformanceofmulti-threadedsoftwareproducts;pleasecontactyoursoftwareprovidertodeterminesoftwarecompatibility.Notallcustomersorsoftwareapplicationswillbenefitfromtheuseofhyper-threading.Gotohttp://www.intel.com/info/hyperthreading/formoreinformationincludingwhichprocessorssupportHTTechnology.8.Eachprocessorsupportsupto3channelsofDDR3memory.Torealizefullperformanceatleast1DIMMmustbeinsertedintoeachchannel.Togetfull6channelsupport,2processorsMUSTbeinstalled.9.SATAhardwareRAIDisnotsupportedonLinuxsystems.TheLinuxkernel,withbuilt-insoftwareRAID,providesexcellentfunctionalityandperformance.Itisagoodalternativetohardware-basedRAID.Pleasevisit http://h20000.www2.hp.com/bc/docs/support/SupportManual/c00060684/c00060684.pdfforRAIDcapabilitieswithLinux.
 For more information www.hp.com/go/workstationsThe HP Personal Workstation portal
 http://www.intel.com/products/workstation/processors/Intel’s portal for workstation processors
 Workstations
 Windows®. Life without Walls™. HP recommends Windows.
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