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IntroductionFrom the moment you turn on your workstations in the morning, what are you trying to do? What’s a “winning day?” Is it designing a better component—getting a healthy pat on the back for ingenuity? Or cleverly finding an extra .01% margin in a series of stock trades, yielding a sizeable commission? Maybe it’s polishing up the last 20 seconds of video in an awesome ad campaign, putting a huge smile on the client’s face?
 These objectives can be met (and you can have a winning day)—it just takes the right tools. For most engineers/designers/financial analysts/artists, the desktop personal workstation is the primary tool that can help make a day successful. That winning day largely depends on leveraging the innovation displayed by the workstation vendor—in effect, you’re looking for a good ROI (Return on Innovation).
 HP’s new HP Z Workstations takes performance and reliability to the next level in nearly every aspect of workstation design. Depending upon how the workstation and its applications are used, technological innovations in the following areas will directly improve 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
 • Faster, .more .efficient .processors .give you the power to manage larger models, process more data, and render video streams faster.
 • Larger .and .faster .ECC .memory .helps you managemore data and run more jobs concurrently.
 • . Fast, .flexible .I/O is needed to handle larger data sets, HD video, and application data files
 • Powerful .graphics for larger, higher performing displays, enabling realistic, 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 .Stable .& .Consistent .Offerings allow you to choose from a range of options that will be available through the end of life of select HP Z Workstation platforms.
 • HP .Personal .Productivity .Tools give you an edge over your competition to help you increase your day-to-day efficiency and streamline your workflow.
 Windows®. Life without Walls™. HP recommends Windows 7.
 HP .Z .Workstations .features .and .benefits
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The .New .HP .Z .WorkstationsIntroductionFor over 25 years, scientists, engineers, designers, financial analysts, and artists have used HP Workstations to improve their efficiency of work and the quality of products they create. They count on HP developers to employ first-to-market advances in processors, packaging, graphics, and I/O subsystems to create platforms that improve their competitiveness in the industry while at the same time making it easy to use, flexible, and highly reliable.
 And HP developers have not let us down. Today, with the introduction of the new HP Z Workstations (Figure 1), you can up your Return on Innovation—taking your applications performance to the next level. Employing the new Intel® Core™ i3, i5, and i7 and Intel® Xeon® processors1,2,3—featuring a complete revamp of the system architecture providing greater power, reliability, and serviceability for users in all workstation industries.
 3
 Windows®. Life without Walls™. HP recommends Windows 7.
 HP Z800—The ultimate in power and expandabilityStreamlined chassis 35% smaller than competitive products
 •Intel®Xeon®Processor5500and5600Series•GenuineWindows®7Ultimateorothereditionsavailable•Storageupto10TB•Graphicsupto8displaysordualNVIDIAQuadroFX5800
 HP Z600—Massive performance in a small footprintSleek tool-less chassis with integrated handles and visually cable-less design
 •Intel®Xeon®Processor5500and5600Series•GenuineWindows®7Ultimateorothereditionsavailable•Storageupto6TB•Graphicsupto8displaysordualNVIDIAQuadroFX1800orATIFireProV5800
 HP Z400—Breakthrough price and performanceRedefines the power users expect from a PC
 •Intel®Xeon®Processor3500and3600Series•GenuineWindows®7Ultimateorothereditionsavailable•Storageupto8TB•Graphicsupto8displaysordualNVIDIAQuadroFX1800orATIFireProV5800
 HP Z200—Low-cost, high-performance mainstream entry workstationWorkstation-class productivity on a PC budget
 •Intel®CoreTMi3,i5,andi7ProcessorsandIntel®Xeon®Processor3400Series•GenuineWindows®7Ultimateorothereditionsavailable•Storageupto4.5TB•GraphicsuptoNVIDIAQuadroFX1800orATIFireProV5800
 HP Z200 SFF—Small size, great value, and rock-solid application performance65% smaller than the HP Z200 convertible mini-tower
 •Intel®CoreTMi3,i5,andi7ProcessorsandIntel®Xeon®Processor3400Series•GenuineWindows®7Ultimateorothereditionsavailable•Storageupto2TB•GraphicsuptoNVIDIAQuadroFX380LPorATIFireProV3800
 Figure1.ThenewHPZWorkstations.1,2,3,4,5,6,7
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The new Intel Xeon processors also introduce an enhanced version of Intel® Hyper-Threading Technology (HT)7, a technique used previously on some Intel processors to enable a single execution core to run two threads at the same time. Intel HT doubles the potential number of overall threads that can be run simultaneously by each core in a multi-core processor. For example, a workstation with two quad-core processors is now capable of running up to 16 threads simultaneously.
 In addition to the new memory architecture, the Intel Xeon processor substantially updates power management and power efficiency (performance per watt). For instance, the new Intel® Turbo Boost Technology8 automatically allows a processor core to run faster than the base operating frequency if it fits within the processor power, current, and temperature specifications. HP has designed the HP Z Workstations for cooling and airflow specifically to leverage Turbo Boost— enabling a higher processor frequency than what might be available in other implementations.
 New, faster memoryHP Z Workstations offer larger, faster ECC memory than previous-generation products. ECC memory is a key benefit offered by workstations, enhancing data integrity and avoiding potential system crashes and data corruption by eliminating single-bit memory errors, which is an important criterion for workstation customers who typically run mission-critical applications. Larger and faster memory also reduces the need for swaps to/from storage—allowing larger problems to be solved and more applications to be run simultaneously. Plus, the faster memory can be accessed, the better the workstation performs, reducing time-to-solution for large problems. The new HP Z Workstations employ a scalable (see the previous s ection) memory subsystem that supports faster and double data rate, generation 3 (DDR39) memory modules.
 4
 Figure 2. A comparison of the frontside bus (left) and the new Intel QuickPath Architecture on the HP Z800 Workstation (right).
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 The .HP .Z .Workstations .feature: . . . .
 • The latest Intel® Core™ i3, i5, and i7 and Intel® Xeon® processors1,2,3 and Intel chipsets for high performance levels on demanding applications
 • Professional 3D OpenGL certified and multi-display 2D graphics offerings
 • A bold new industrial design that features a unique and innovative visually cable-less chassis that provides increased serviceability, superior acoustics, and unparalleled energy efficiency (HP Z600/Z800)
 • GenuineWindows®75Ultimateorothereditionsavailable
 • Genuine Windows® XP Professional available through downgrade rights from Windows® 7 Professional5,6
 • Novell SLED 11 Linux Certified
 • Red Hat Enterprise Linux WS5 Certified
 Windows®. Life without Walls™. HP recommends Windows 7.
 HP Z Workstations take innovation to the next level, giving you a jumpstart on your winning day and your business a competitive edge. The systems are specifically engineered to optimize the way processor, memory, graphics, OS, and application software components work together, to deliver whole-system computational power that will help you accomplish more with each minute of your time.
 The following sections highlight some of the new technology available in the HP Z Workstations.
 New Intel® System ArchitectureThe latest-generation processors from Intel represent the next step in performance and dynamic stability. The highly scalable processor architecture eliminates one of the major bottlenecks previously encountered in multiprocessor systems: the venerable front side bus. With the new Intel® QuickPath Architecture—and its associated chipsets, each processor has its own integrated memory controller, except on the HP Z200 which uses Intel® DMI (Direct Media interface). The integrated memory controller on each processor chip provides greatly increased memory performance (Figure 2).
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5
 The new DDR3 memory technology provides higher bandwidth, reduces latency, and reduces power consumption by approximately 30%. Lower power consumption and higher density means workstations can be configured with more memory without substantially increasing power and cooling requirements.
 Fast, flexible I/OA major portion of the new architecture is an extensive change to the I/O subsystem engineered into the chipsets. The new I/O subsystem provides extended support for the latest I/O standard (PCI Express 2.0), and expandability and performance for extended combinations of internal and external storage.
 PCI Express Gen2 doubles the peak data rate from the previous generation. The new workstations leverage the connectivity in the new hub to directly support dual PCI Express x16 (“by 16”) graphics cards (see “Powerful graphics,” below).
 Depending upon the model, I/O connectivity is expanded to include:
 • Two PCI Express Gen2 x16 graphics card slots• Additional PCI Express Gen2 and legacy PCI slots• Six integrated SATA ports supporting internal 7200 rpm and 10K rpm SATA hard disk drives• Support for optional SAS 15K hard disk drives• An Integrated SATA controller with integrated RAID supporting RAID-0, RAID-1, RAID-5, and RAID-10 functionality10
 • Integrated Gigabit LAN controllers
 Powerful graphicsThe HP Leadership Graphics Program helps ensure high quality, well-tested hardware and software combinations, giving you a solid solution “right out of the box.” The new workstations leverage the latest 2D and 3D graphics technology to provide a wide range of cost-effective graphics solutions. Complementing the new hardware is the HP Leadership Graphics Program.
 2D graphics cards are available for users that want good 2D performance at competitive price points. For instance, videoediting and financial services applications generally support multiple 2D monitors, but don’t require 3D functionality. Intel® HD Graphics are available on HP Z200 and HP Z200 SFF Workstations with dual-core processors only (integrated on the HP Z200 SFF).
 Greatervisual realism
 Morefeatures
 Larger3D models
 Multi-display (Performance on 2D and multi-display applications)• NVIDIA Quadro NVS 295 • NVIDIA Quadro NVS 450
 Entry 3D• ATI FirePro V3700, V3800, and V4800 • NVIDIA Quadro FX 380, FX 380 LP, and FX 580
 Mid-range 3D• ATI FirePro V5700 and V5800 • NVIDIA Quadro FX 1800
 High-end 3D• NVIDIA Quadro FX 3800, FX 4800, and FX 5800; Quadro 4000 and 5000 • ATI FirePro V7750 and V8800 • Elemental Accelerator Software for NVIDIA Quadro• NVIDIA Tesla C1060 and C2050
 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 graphic card options.
 Windows®. Life without Walls™. HP recommends Windows 7.
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All HP Z Workstations offer ENERGY STAR® qualified configurations with 85% efficient power supplies. HP’s ENERGY STAR qualified products help reduce energy costs and help reduce your impact on the environment, without sacrificing features or performance. Configurations that are ENERGY STAR qualified use less energy and reduce greenhouse gas emissions by meeting strict energy efficiency guidelines set by the U.S. Environmental Protection Agency and the Department of Energy.
 HP Workstations are also EPEAT® (Electronic Product Environmental Assessment Tool) Gold registered. The EPEAT Registry includes products that have been declared by their manufacturers to be in conformance with the environmental performance standard for electronic products IEEE 1680-2006—a set of standards for environmental performance.
 New and/or enhanced features include:
 • . Brushed .aluminum .side .panels The new system enclosures have attractive (and stronger) brushed aluminum side panels.
 • . Integrated .handles The handles of the new enclosures for the HP Z600 and the HP Z800 are integrated into the package, making
 moving the workstation easier and safer. Because they’re integrated, the handles do not add to the dimensions of the overall package, keeping space requirements to a minimum.
 6
 3D graphics is required in a wide variety of industries. Engineers, architects, healthcare professionals, geologists, and animators can all benefit from higher performance and more displays. The new HP Z Workstations provide a range of 3D cards from low-end, price-sensitive situations to ultra-high-end 3D applications.
 Revolutionary modular design for ease of serviceabilityOne of the more exciting enhancements to the HP Z Workstation line is the new industrial design. Designed from the ground-up to be more energy efficient, quiet, serviceable, and expandable, the new HP Z600 and HP Z800 have completely redesigned enclosures (Figure 4). The new design is revolutionary—not only can its reliability and performance contribute to your winning day, but it looks good too!
 Tool-less access power supply with integrated diagnostic LED
 Processor airflow guides specifically designed for Intel® Turbo Boost Technology7
 Completely tool-less optical drive enclosures
 Completely tool-less hard disk drive enclosures
 Easy slide rails for under-desk access
 The HP Z800 Workstations feature a totally tool-less chassis and “visually cable-less” engineering with new modular internal components that snap in for breakthrough serviceability and ease-of-expansion.
 Figure 4. Features of the new HP Z800 enclosure.
 Windows®. Life without Walls™. HP recommends Windows 7.
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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.
 To facilitate upgrades and service, all of the major components in the new enclosures are upgradeable/replaceable without the need of any tools. For example, the power supply and hard drives have cable-free connections to the system—meaning they can be unplugged and physically removed without disconnecting cables. All of the user touchpoints are color-coded for easy identification, quick access, and improved safety.
 The chassis contains space for PCI and PCI Express cards that may be added or replaced without tools. Power for an additional graphics card is pre-installed, making adding a second graphics card easy.
 Cabling for external hard disk drives, supported by eSATA and/or SAS interfaces, is routed through special ports at the back of the I/O cage, making the additional of external hard disk drives easy and further reducing internal wiring.
 • . Visually .cable-less .design The interior of the new workstations has virtually all cables removed or hidden—either by placing the connection on
 the motherboard or running the wires behind it. Removing or rerouting wires improves airflow, simplifies upgrades and repairs, and reduces noise caused by airflow.
 • . Intelligent .airflow The HP Z800 Workstation’s airflow over processors, memory, and related chipsets is monitored to help ensure cooling
 within the temperature margins of each component. Fans are run only at the speed required to keep the components cool, reducing noise whenever possible.
 Airflow over the processors is isolated from the other components to take full advantage of the new Intel® Turbo Boost8 technology. Turbo Boost automatically allows processor cores to run faster than the base operating frequency if the processor is operating below rated power, temperature, and current specification limits. By providing cooler air to each processor, workloads that are naturally lower in power or lightly threaded may take advantage of headroom in the form of increased core frequency.
 • HP .Stable .& .Consistent .Offerings HP is proud to introduce breakthrough platform configuration stability to HP Workstation customers with HP Stable &
 Consistent Offerings, a carefully chosen subset of hardware and software components that will be available through the end of life of select HP Z Workstations. These components include:
 HP Stable & Consistent Offerings are available worldwide to all HP Workstation customers. Simply select your hardware and software components from the Stable and Consistent list when you customize your HP Workstation and be assured that you’ll be able to buy that same configuration throughout the lifecycle of the product.
 HP Personal Productivity ToolsSeveral value-add productivity tools are available for the new HP Z Workstations. The tools give you an edge over your competition—giving you the ability to modify and improve your workflow to react more quickly, improve communications, and streamline daily activities. The HP Personal Productivity Suite includes:
 • .HP .Performance .Advisor—Pre-installed for free on all new workstation purchases, the HP Performance Advisor delivers a simple, effective way to keep your HP Workstation operating at its top potential. Like keeping an IT pro always on hand, this helpful software wizard can take you from initial configuration and customization through optimizing your system for each new application, driver, font, and widget you install. A complete overhaul of the HP Performance Tuning Framework, the smarter, simpler HP Performance Advisor helps you tailor your system functions to maximize your hardware, application, and productivity needs—all with the sleek, user-friendly look of HP Support Assistant. That gives you more time to work, play, and create.
 Windows®. Life without Walls™. HP recommends Windows 7.
 - Processors- Graphics cards- Hard drives
 - Optical drives- Memory
 - Operating systems- Peripherals
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 ConclusionThe new HP Z Workstations can go a long way to giving you that winning day and getting an edge over your competitors. The latest processor, memory, I/O, and industrial design technology, combined with HP’s unique value-added personal productivity tools, can give you a healthy ROI (Return on Innovation)—helping you do things your competitors can’t do, won’t do, or haven’t even thought of yet.
 HP’s Z Workstations takes performance and reliability to the next level in nearly every aspect of their design. From the moment you unwrap and turn them on, these innovative new tools can begin improving your competitiveness, reducing costs, and improving productivity. We encourage you to take a look by visiting www .hp .com/go/workstations today.
 Notes1. Dual-, quad- and six-core technologies are designed to improve performance of multithreaded software products and
 hardware-aware multitasking operating systems and may require appropriate operating system software for full benefits. Not all customers or software applications will necessarily benefit from use of these technologies.
 2. 64-bit computing on Intel® architecture requires a computer system with a processor, chipset, BIOS, operating system, device drivers and applications enabled for Intel® 64 architecture. Processors will not operate (including 32-bit operation) without an Intel® 64 architecture-enabled BIOS. Performance will vary depending on your hardware and software configurations. See www.intel.com/info/em64t for more information.
 3. Intel’s numbering is not a measurement of higher performance.4. For hard drives, 1 GB = 1 billion bytes. TB = 1 trillion bytes. Actual formatted capacity is less. Up to 8 GB of hard drive (or
 system disk) is reserved for the system recovery software for Windows® XP and XP Pro, up to 12 GB for Windows Vista® and up to 20 GB for Windows® 7.
 5. Windows 7 systems may require upgraded and/or separately purchased hardware and/or a DVD drive to install the Windows 7 software and take full advantage of Windows 7 functionality. See www.microsoft.com/windows/windows-7 for details.
 6. Windows XP Professional is preinstalled on this system and includes end user rights and media for Windows 7 Professional 32-bit or 64-bit (dependent on version of Windows 7). You may only use one version at a time. You must back up all data (files, photos, etc.) before uninstalling operating systems to avoid loss of your data.
 7. The hyper-threading feature is designed to improve performance of multi-threaded software products; please contact your software provider to determine software compatibility. Not all customers or software applications will benefit from the use of hyperthreading. Go to http://www.intel.com/info/hyperthreading/ for more information including which processors support HT Technology.
 8. Intel® Turbo Boost technology requires a PC with a processor with Intel Turbo Boost capability. Intel Turbo Boost performance varies depending on hardware, software, and overall system configuration. See www.intel.com/technology/turboboost for more information.
 9. Each processor supports up to 2 (HP Z200/HP Z200 SFF) or 3 (HP Z400/HP Z600/ HP Z800) channels of DDR3 memory. To realize full performance at least 1 DIMM must be inserted into each channel. To get full 6 channel support, 2 processors MUST be installed.
 10. SATA hardware RAID is not supported on Linux systems. The Linux kernel, with built-in software RAID, provides excellent functionality and performance. It is a good alternative to hardware-based RAID. Please visit http://h20000.www2.hp.com/bc/docs/support/SupportManual/c00060684/c00060684.pdf for RAID capabilities with Linux.
 For .more .information .www.hp.com/go/workstations The HP Personal Workstation portal
 www.intel.com/products/workstation/processors/Intel’s portal for workstation processors
 Workstations
 Windows®. Life without Walls™. HP recommends Windows 7.
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