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Abstract

This paper provides information about Extensible Firmware Interface (EFI) support in Microsoft® Windows Server® code name "Longhorn." Firmware and system designers can use the guidelines and requirements in this paper to ensure proper functionality of the Windows Server Longhorn operating system.
This information applies for Microsoft Windows Server® code name “Longhorn” and subsequent Microsoft Windows® client releases for all supported platform architectures unless explicitly noted otherwise. 
This document does not replace any existing firmware requirements (for example, ACPI requirements), and hence the contents must be considered as additional requirements for an EFI-based platform.

The current version of this paper is maintained on the Web at: 
http://www.microsoft.com/whdc/system/platform/firmware/uefireg.mspx
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Disclaimer
This is a preliminary document and may be changed substantially prior to final commercial release of the software described herein. 

The information contained in this document represents the current view of Microsoft Corporation on the issues discussed as of the date of publication. Because Microsoft must respond to changing market conditions, it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information presented after the date of publication.

This White Paper is for informational purposes only. MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE INFORMATION IN THIS DOCUMENT.

Complying with all applicable copyright laws is the responsibility of the user. Without limiting the rights under copyright, no part of this document may be reproduced, stored in or introduced into a retrieval system, or transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or otherwise), or for any purpose, without the express written permission of Microsoft Corporation. 

Microsoft may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document. Except as expressly provided in any written license agreement from Microsoft, the furnishing of this document does not give you any license to these patents, trademarks, copyrights, or other intellectual property.

Unless otherwise noted, the example companies, organizations, products, domain names, e-mail addresses, logos, people, places and events depicted herein are fictitious, and no association with any real company, organization, product, domain name, email address, logo, person, place or event is intended or should be inferred. 
© 2006 Microsoft Corporation.  All rights reserved.

Microsoft, Windows, Windows NT, Windows Server, and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.
The names of actual companies and products mentioned herein may be the trademarks of their respective owners.

Purpose

This document describes Extensible Firmware Interface (EFI) support in Microsoft® Windows Server® code name "Longhorn." 

Scope

This document is intended as input to firmware and system designers as a guidance for firmware support and implementation requirements. Observation and adherence to these guidelines and requirements will help ensure proper functionality of the Windows Server Longhorn operating system. 

All the guidelines and requirements described in this document are for Windows Server Longhorn and subsequent Microsoft Windows® client releases for all supported platform architectures unless explicitly noted otherwise. 

This document does not replace any existing firmware requirements (for example, ACPI requirements), and hence the contents must be considered as additional requirements for an EFI-based platform.

Firmware Revision Support

Windows Server Longhorn supports firmware revisions based on the Unified Extensible Firmware Interface (UEFI) Version 2.0 or later specification on x64 64-bit platforms and Intel Itanium platforms. Windows Longhorn Server also supports firmware revisions based on the EFI Version 1.10 specification on Intel Itanium platforms.
Note  Windows Server Longhorn supports a subset of functionality defined in the UEFI 2.0 specification. The Windows implementation does not have an explicit check against higher revisions of the firmware. The operating system will support higher revisions of the firmware if they contain the necessary support for Windows Server Longhorn and later editions.
UEFI Support and Requirements

Installation Requirements

To install the operating system to boot via UEFI requires that the installer be booted via UEFI. After the operating system is installed via EFI, it can only boot via EFI.

Installation Media Format

Media Format for IA64 Platform

· Installation media format is the same as previous versions of Windows operating systems.

· The ISO must contain a single El Torito boot entry with platform type defined as “EF”.
· The Boot entry must refer to a FAT partition that contains the bootable EFI application located at \EFI\BOOT\BOOTIA64.EFI.

Media Format for x64 Platform

· The installation media format must support booting on both BIOS and UEFI platforms.

· The media format must take advantage of multi-entry El Torito boot catalog support.

· The default El Torito boot entry must be a BIOS entry that includes the "X86" platform tag (0x0). 

· The second El Torito boot entry must be an EFI entry with the 0xEF platform tag. The entry must reference a FAT partition that contains the bootable EFI application located at \EFI\BOOT\BOOTX64.EFI. 

· Firmware vendors must ensure:

BIOS ignores boot entries that do not have the “x86” platform tag.

BIOS boots based on the BIOS entry without prompt.

UEFI boot manager ignores boot entries that do not have the 0xEF platform tag.

UEFI boot manager boots based on the EFI entry without prompt.

Other Media Information

· Windows Server Longhorn supports both CD and DVD boot from the UDFS file system. UDFS media also uses El Torito and is built using the UDFS bridge format.

· Windows OPK and WAIK include an updated version of Cdimage.exe that supports creation of a multi-entry El Torito boot catalog.

Hard Disk Partition

Windows Longhorn Server requires the OS partition to reside on a GPT partitioned disk. MBR partitioned disks can be used as data disks. As defined in the UEFI 2.0 specification, a UEFI platform requires a dedicated system partition. Windows requires this dedicated system partition, referred to as the EFI system partition (ESP). 

Boot Time Requirements

Display at Boot Time

For a platform that has a console device, the UEFI 2.0 specification requires the firmware to implement the Simple Text Output Protocol. Optionally, the firmware can support a graphical protocol. UEFI 2.0 defines the Graphics Output Protocol, and EFI 1.1 defines the Universal Graphics Adapter (UGA) Protocol. Windows Server Longhorn supports all three protocols. If a graphical protocol is implemented by the firmware, Windows recommends and prefers Graphic Output Protocol over UGA. 

Windows Server Longhorn requires a graphical protocol to render glyphs for non-English message resources. For Windows Server Logo Program compliance, firmware must support either the Graphics Output Protocol or UGA, and it must also support either a 1024*768 or 800*600 resolution with either 32-bit or 24-bit pixel color of the respective graphics resolution. If none of these graphics modes are supported, Windows is still functional, but all boot display will revert to text mode and English.

When execution is handed off from the firmware boot manager to a Windows EFI application, the firmware boot manager and firmware must not use the frame buffer for any purpose.

Input at Boot Time

For a platform that has a console device, the UEFI 2.0 specification requires the firmware to implement the Simple Input Protocol. Windows Server Longhorn supports this protocol for local keyboard input during boot.

Network Boot

Windows Server Longhorn implements support for the EFI PXE Base Code Protocol. Windows Server Longhorn uses this protocol to perform network boot using Windows Deployment Services (WDS).

Disk Boot

Windows Longhorn Server requires Block I/O Protocol and Device Path Protocol support for the disk that contains the EFI system partition and the Windows OS partition. 

Other Firmware Boot Requirements

For compatibility, Windows Server Longhorn requires EFI firmware to be in compliance with its prescribed specification revision. Windows requires compliance of the EFI System Table, including all EFI Boot Services and EFI Runtime Services to be implemented. Other specific required protocols include the following:

· EFI TCG Protocol - BitLocker™-capable platforms must implement EFI TCG Protocol.

· EFI PCI_Root Bus Protocol - Windows Server Longhorn will use this protocol if 1394 boot debugging is specified.

S4 Requirements

System Memory Requirements

Platform firmware must ensure that operating system physical memory is consistent across S4 sleep transitions, both in size and location.

Operating system physical memory is defined in accordance with the ACPI 3.0 specification as any memory described by the firmware system address map interface with a memory type other than AddressRangeReserved [2], AddressRangeUnusable [5], or Undefined [any value greater than 5].

Firmware Memory Requirements

On a UEFI platform, firmware runtime memory must be consistent across S4 sleep transitions, both in size and location. Runtime memory is defined in accordance to the UEFI specification as any memory described by the GetMemoryMap() boot service, with the attribute EFI_MEMORY_RUNTIME. 

Run-time Requirements

Windows Server Longhorn minimizes its use of UEFI services at operating system runtime. Alternatively, runtime firmware such as ACPI and Windows drivers are used. The following is a list of the UEFI firmware services used at Windows OS runtime, that is, after ExitBootServices() is called.

Variable Services

Windows Server Longhorn will use EFI Variable Services to manage NVRAM boot entries and hardware error records. The services used are:

· GetNextVariableName

· GetVariable

· SetVariable

· QueryVariableInfo

Non-CSM UEFI Platform

It is expected that first-generation UEFI x64 platforms will contain some sort of a BIOS or CSM for compatibility with non-UEFI-aware operating systems and for compatibility with 32-bit operating systems. However, Microsoft is investigating changes to Windows to eliminate the need for a CSM. Related firmware requirements that have already been identified include:

· Graphics Output Protocol: Windows uses the Graphics Output Protocol to obtain a frame buffer pointer at boot time for use at operating system runtime.

· Capsule Services: Windows uses Capsule Services to persist information from the operating system runtime to a subsequent boot when there is no functional operating system disk stack.
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