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Abstract

The Microsoft Universal Audio Architecture (UAA) is a set of hardware requirements for implementing Universal Serial Bus (USB) audio, IEEE 1394 AV/C audio, and Intel High Definition Audio devices for personal computers that run the Microsoft® Windows Vista™ operating system. This paper provides an overview of UAA for system manufacturers and manufacturers of audio devices. 

The current version of this document is available at:
http://www.microsoft.com/whdc/device/audio/uaa.mspx
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Introduction

The Universal Audio Architecture (UAA) describes a class driver architecture for PC audio solutions supported in the next version of the Microsoft® Windows Vista™ operating system. The goal of UAA is to provide users with a class driver architecture that provides basic audio functionality in the operating system and offers an alternative to third-party drivers for users who experience compatibility problems with audio on their systems or who may not need advanced audio features. 

In today’s PC, different audio chipsets and different add-in adapter designs require different drivers; there is no industry standard for audio that makes it possible for Microsoft to supply a generic audio driver with the operating system. Because of this diversity, Microsoft is unable to guarantee support for all possible audio hardware solutions. If problems occur with a third-party audio driver on the PC, no generic driver is available to provide basic audio for the device. Instead, the user experiences poor-quality audio, no audio, or system instability caused by an incompatible audio driver. 

For Windows Vista, Microsoft is planning to supply UAA class drivers for Universal Serial Bus (USB) and IEEE 1394 audio devices as well as for audio solutions that comply with the Intel next-generation audio specification, High Definition Audio codenamed “Azalia.” To take advantage of UAA support in Windows Vista, devices must implement all relevant industry standards and follow additional Windows compatibility guidelines to be supplied by Microsoft. For more information, see “Resources” at the end of this paper.

This paper provides an overview of UAA for system manufacturers and manufacturers of audio devices. The information in this paper applies for Windows Vista and later versions of Windows.

Features of UAA

UAA is intended to improve the stability and reliability of the PC audio experience for users. It is also intended to raise the baseline quality and functionality of PC audio to parity with consumer electronics devices.

Planned basic audio functionality to be provided by UAA includes:

· A minimum of two-channel recording and playback at 24bit/96kHz PCM audio

· Six-channel playback (5.1 multi-channel surround sound) if supported by underlying hardware 

Other features of UAA include the following:

· Simpler installation of audio peripherals. The operating system can detect and configure a UAA-compliant audio device when it is connected to the system, without requiring the user to find and load a driver.

· Performance advantages. UAA class drivers are designed to consume a minimum amount of CPU time during streaming and to take advantage of increased bandwidth in hardware that support data rates comparable to high-end consumer electronics.  

· Glitch-resilient audio. UAA class drivers are designed to follow the planned Vista API real-time coding guidelines for glitch-resilient audio. For more information, see “Resources” at the end of this paper. 

· Security for protected content. UAA class drivers support current and planned content protection technologies in Windows.

Scenarios Supported by UAA

UAA is designed to support the following scenarios for Windows Vista:

· Operating system installation or upgrade. UAA provides guaranteed audio device coverage for operating system installation/upgrade. 

· Stable, secure audio for server applications. UAA provides stable, secure audio for scenarios such as server applications in which stability and security are more important than advanced audio features.

· Reduced need for vendor-supplied drivers. UAA-compliant devices can rely on UAA class drivers for basic audio support in the operating system, which reduces the amount of driver code that must be developed, tested, and supported. However, the vendor is free to supply a driver that supports advanced features for a device.

Operating System Installation or Upgrade Scenario

A user installs an audio device on a PC running Windows Vista. The vendor’s driver for the device is unavailable for one of the following reasons:

· The driver is incompatible with the new operating system. 

· The driver is not on the operating system CD, and the user does not have Internet access to look for the driver on Windows Update. 

· The driver is not on the operating system CD, and the customer has Internet access, but the driver is not available on Windows Update.

· The driver is not available because the vendor no longer supports the audio device or is no longer in business.

After the customer installs the audio device, the operating system loads the correct UAA class driver for the device. This scenario also applies for system integrators who depend on operating-system-supplied drivers to build and sell PC systems, and for users who upgrade PCs that run Windows Vista to a future version of the operating system (after Windows Vista).

Stable, Secure Audio Scenario

A customer purchases or upgrades a UAA-compliant PC or server. The customer wants audio support but values stability and security over advanced audio features. The customer installs one of the Windows UAA drivers on the computer to guarantee stability and security without sacrificing basic audio support.

Reduced Need for Vendor-Supplied Drivers Scenario

A vendor implements a UAA audio design with features supported by the UAA class driver. The vendor does not need to ship an additional driver to make the device work. 

The same vendor develops a UAA-compliant audio device that provides some advanced audio features that are not supported by the UAA class driver. The vendor writes a driver that enables the advanced features of the device. The user can install the vendor’s driver to enable all of the capabilities of the hardware, or the user can rely on the UAA class driver for basic audio features.  

For both devices, the vendor can take advantage of the new audio user interface in Windows Vista to add branding and options that are specific to the device without also having to provide a custom application.

Benefits of UAA for Manufacturers

UAA class drivers offer significant benefits to system manufacturers and audio device vendors:

· Less driver code to develop, test, and support. UAA class drivers supply basic audio support for UAA-compliant devices, which reduces the amount of driver code that must be developed, tested, and supported by the vendor. Vendors can expose additional audio hardware features through simpler driver components that interoperate with the UAA driver framework, which leaves vendors free to innovate beyond the capabilities of the class driver.

· Increased stability for server SKUs. Manufacturers of servers and other systems for which uptime is critical can rely on UAA class drivers for stable, secure audio.

· Reduced exposure to product support calls and returns. Increased system stability and guaranteed device coverage provided by UAA class drivers should help to reduce product support calls and product returns for UAA-compliant devices. 

· Reduced need to upgrade drivers. UAA class drivers will ensure compatibility for UAA-compliant devices in future versions of the operating system (after Windows Vista), which should reduce the need for manufacturers to upgrade drivers and provide sustained engineering on existing drivers. 

· Easier phase-out for end-of-life products. Guaranteed basic audio support for UAA-compliant devices will reduce the need for manufacturers to support older product lines past profitability. 

UAA and Audio Devices

For Windows Vista, Microsoft is planning to supply UAA class drivers for the following kinds of audio devices:

· USB

· IEEE 1394 AV/C

· High Definition (HD) Audio

UAA Drivers for USB Audio, IEEE 1394 Audio, and HD Audio

Microsoft is modifying existing Windows audio class drivers for USB Audio, IEEE 1394 AV/C audio to service devices based on the respective technology specs and the Microsoft design guidelines for these technologies. In addition Microsoft is creating a new class driver for the third UAA technology, High Definition Audio. To be UAA-compliant, an audio device must implement all relevant industry standards for one of these technologies and follow additional Windows hardware compatibility guidelines to be supplied by Microsoft. For information, see Resources at the end of this paper.

If the device implements advanced features not supported by the UAA class driver for the relevant technology, the vendor can supply a driver to enable those features. The vendor-supplied driver must be compatible with the audio driver model for that bus. For information about audio driver models for USB Audio, IEEE 1394 Audio, and HD Audio, see Streaming Devices (Video and Audio) in the Windows Driver Development Kit (DDK).

The UAA Driver Model for Intel High Definition Audio

Microsoft is developing new drivers for audio solutions that implement the Intel High Definition Audio specification. The Intel High Definition Audio specification describes a new audio architecture that is being developed as the successor to the Intel AC’97 specification. Internal bus audio solutions that expose the HD Audio register set can be serviced by the operating system’s UAA driver stack without needing a solution-specific driver. 

The HD Audio architecture provides a uniform programming interface for digital audio controllers. Today’s audio codecs usually conform to the AC’97 industry standard; digital audio controllers usually connect to one or more AC’97 codecs through another industry standard called AC-Link. These standards help ensure that codecs and links are implemented consistently, but there is currently no standard that defines the interface to the digital audio controller. Even though vendors’ solutions may be very similar for different system-integrated AC’97 digital audio controllers, each AC’97 solution requires a separate driver. The HD Audio architecture is intended to eliminate the need for solution-specific drivers.

Figure 1 shows a diagram of the UAA driver architecture in Windows Vista for HD Audio devices. All software components shown in Figure 1 are provided by Microsoft.
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Figure 1. UAA Driver Architecture for Intel High Definition Audio Devices 

The UAA audio driver provides the streaming interface to the operating system audio stack above the driver (not shown in Figure 1). 

At device initialization, the UAA audio driver queries the bus driver for the number of codecs and their capabilities. The UAA audio driver then logically combines suitable codecs to create more capable aggregate devices for applications to use. Examples of aggregate devices include hybrid devices such as headphones and devices with higher capability, such as 5.1 channel speaker systems. The audio driver then creates objects that the operating system can query and make available to applications. 

The HD Audio controller bus driver has direct access to the HD Audio hardware. The HD Audio controller bus driver provides an interface for the UAA audio driver or UAA modem driver to reserve and program the direct memory access (DMA) engines and to send commands to the codec or codecs. The HD Audio controller bus driver handles all interrupts, Plug and Play notifications, and power management events on behalf of audio devices on the HD Audio link.

The HD Audio controller provides the DMA engines and command buffers that are used to transfer commands and data to codecs on the HD Audio link. The codecs can be either audio or modem codecs, and they can be connected to jacks or they can be internal devices such as mobile PC speakers.  

A hardware digital signal processor (DSP, not shown in Figure 1), which might be on the same device as the HD Audio controller, can provide functionality such as audio effects that is beyond the basic audio support provided by the UAA class driver. The manufacturer must provide a driver for the DSP. The DSP must be exposed as a separate device and must operate independently of the HD Audio controller, because the user-mode system mixer must be able to control all outgoing audio streams. 

UAA and the Windows Logo Program 

Under the Windows Vista Logo Program for hardware, UAA compliance is required for audio devices in PCs running Windows Vista. 

If an audio device implements UAA, it must conform to relevant industry specifications and follow additional Windows compatibility guidelines to be supplied by Microsoft.  

Resources

Call to Action:

· For system manufacturers:

Include UAA compliance in your product plans

Encourage audio device vendors to build UAA-compliant devices

· For audio device manufacturers: 

Include UAA compliance in your product plans

Contact Microsoft for information about designing UAA-compliant devices

For questions about UAA, please send e-mail to uaa@microsoft.com.
Resources

UAA Compatibility:

· For information about Windows compatibility guidelines for USB, IEEE 1394, and Intel HD Audio devices, send email to Microsoft at uaa@microsoft.com.
· For information about the Intel High Definition Audio specification, see the Intel HD Audio Web site at http://www.intel.com/standards/hdaudio/.

· For information about real-time coding guidelines for glitch-resilient audio, see:
A Wave Port Driver for Real-Time Audio Streaming 
http://www.microsoft.com/whdc/device/audio/wavertport.mspx. 

USB Audio:

· UAA USB Audio Design Guidelines
http://www.microsoft.com/whdc/device/audio/usbaud.mspx
· All public USB specifications are available from the USB Implementers Forum Web site at http://www.usb.org. The following specifications apply for UAA:

Universal Serial Bus Device Class Definition for Audio Devices, Revision 1.0

Universal Serial Bus Device Class Definition for Audio Data Formats, Revision 1.0

Universal Serial Bus Device Class Definition for Terminal Types, Revision 1.0

Universal Serial Bus Device Class Definition for MIDI Devices, Release 1.0

IEEE 1394 Audio:

· UAA 1394 Audio Design Guidelines
http://www.microsoft.com/whdc/device/stream/1394-AVC.mspx
· IEEE 1394 audio specifications are available to members of the 1394 Trade Association at http://www.1394ta.org. The following specifications apply for UAA:

AV/C Audio Subunit Specification 1.0

IEEE 61883-1 and IEEE 61883-6 Protocol Specifications (IEC 60958)

AV/C Digital Interface Command Set General Specification 3.0

AV/C Stream Format Information Specification 1.0

AV/C Connection and Compatibility Management Specification 1.0

Additional Resources and Tools: 

Microsoft Windows Driver Development Kit (DDK)

http://www.microsoft.com/whdc/DevTools/ddk/default.mspx
Microsoft Windows Logo Program System and Device Requirements

http://www.microsoft.com/whdc/winlogo/default.mspx
Windows XP Application Compatibility Toolkit

http://msdn.microsoft.com/compatibility/
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