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Imagine

Over the past decade, the availability of speech recognition software for the PC has generated significant excitement, and these products have indeed met with some success. Yet these offerings, designed for voice control of desktop applications and speech-to-text dictation, have been encumbered by the need for awkward tabletop or headset microphones, as well as the requirement to train the system to the user’s voice. And while current technology is a great improvement over earlier efforts, the adoption of these desktop software products has been primarily limited to a small group of enthusiasts. 

But advances in speech recognition and text-to-speech synthesis technologies have continued unabated, and speech today is being used successfully by several Fortune 500 companies. These companies have deployed enterprise-grade, proprietary grammar-based speech systems in their call centers to provide their customers and employees with automated self-service options for transactions such as making travel reservations, purchasing stocks or checking order or account status. Despite the high costs, abstruse application development tools and methodologies, and complex deployment and administration challenges associated with these speech solutions, these companies have realized tremendous business benefits. Across the board, companies that have integrated speech technologies into their customer-facing Interactive Voice Response (IVR) telephone applications have reduced their operating costs, increased customer satisfaction and have experienced an excellent return on their investment. 

Still, the substantial costs, complexities, and limited pool of experts available to develop on and deploy these proprietary speech platforms have kept enterprise-level speech recognition and speech synthesis well out of the reach of all but the largest of companies. Until now, the vast majority of organizations have possessed neither the technology nor the tools to cost-effectively deploy speech in their enterprise. As a result, speech has remained at the periphery of corporate technology adoption, and only a select few have reaped its benefits. 

Even in those large corporations that have successfully deployed speech technologies, the impracticality of integrating proprietary speech and IVR deployments into their existing IT infrastructure means that additional potential cost savings, operational efficiencies and even higher customer satisfaction are simply left lying on the table. Today, IVR application deployments, whether speech-enabled or not, are completely isolated from the rest of IT. Customer self-service Web portals and speech-enabled or touch-tone IVR applications are important touch points for customers interacting with a company. Yet, while common sense suggests these custom contact channels should be linked together, they are in practice intransigently separated from each other, technically and operationally. And while both are key components of an overall customer contact strategy, the Web and the IVR exist in separate silos, with only sparse and superficial coordination of application development, data management, and system infrastructure and administration between them. 

For a broader array of organizations to fully realize the benefits of adopting and deploying speech technologies, companies need a lower-cost speech platform that leverages, and easily integrates with, existing industry-standard telephony and IT systems and applications. In addition, using a speech platform that also harnesses the near-ubiquitous development practices and standards of Web-based technologies will help companies of all sizes accelerate the convergence of their voice and Web assets so they can build and deploy both speech-enabled IVR and Web applications on a single platform, based on one code base, running on one infrastructure. And their customers? Imagine. Customers will be able to enjoy flexible, consistent, and integrated access to their information and service options, whether via telephone or the Web — and in the near future, even from mobile devices. 

Imagine. These are the possibilities of Microsoft® Speech Server. A world where speech technologies are mainstream and commonly used in contact center and enterprise applications; a world where organizations of all sizes are able to:
· Take the content and functionality of their Web applications and make it easier for their customers to access this information from telephones, PCs, and mobile devices using speech

· Streamline development time and costs by using one platform and one code base, running on one infrastructure, for both Web and speech applications

· Save money while increasing customer satisfaction by giving customers flexible access to information and services through integrated self-service Web and IVR applications

· Expand their service reach even further by smoothly integrating multimodal (voice/visual) applications for mobile devices into their future customer service offerings

· Harness their investments and efforts today to prepare for doing business in the future

A flexible speech platform that offers low upfront, development, deployment and maintenance costs will help eliminate the last barriers to the mainstream and pervasive adoption of speech. So now the benefits of speech will no longer be reserved solely for those that can afford the high cost of proprietary platforms and excessive “professional service” fees. Instead, with an extensive pool of Web developer talent available to create speech applications on the affordable .NET-based Microsoft Speech Technologies platform, companies of all sizes will finally be given the opportunity to reap the excellent benefits of speech. These benefits include the following: 
· Reduced labor costs with a fast return on investment (ROI)
· Increased customer satisfaction

· Increased employee productivity

· Additional revenue-generating opportunities

And even those companies that can afford the high-cost of purchasing and deploying proprietary speech platforms will appreciate and benefit from the agile capabilities of a Web-based speech platform — one built on open and industry standards, that integrates with conventional IT and telephony infrastructures and hardware.

Why Speech Technologies?
We all use the phone to call companies we do business with. And often we encounter IVR systems. These automated telephone applications are commonly used as a virtual front door into medium and large-sized companies. While traditional touch-tone IVR applications can be useful for simple interactions, using a telephone keypad for complex transactions (such as origin and destination cities in a travel reservations system) can create customer confusion, frustration and dissatisfaction, and in the worst cases send them unhappily into the proverbial “IVR menu hell.” Complex transactions like this are usually better suited to speech applications. By automatically recognizing and responding to what customers say, rather than just which button they pressed, speech-enabled telephony applications reduce, or in most cases even eliminate, the need for potentially complex touch-tone interaction.
Numerous industry case studies show that adding speech to traditional IVR applications can improve customer completion rates by up to 50 percent. When properly designed, virtually all speech-enabled applications today deliver great results: increased call completion rates, higher customer satisfaction and lower call center labor costs. Companies that have deployed existing proprietary speech technologies are seeing six- to nine-month payback, up to 75 percent increases in the use of their automated systems, and significant returns on their investments. 
So enterprise-grade speech technologies have certainly demonstrated their worth. And now with the increased adoption of mobile devices and the naissance of the build-out of the public wireless network devices such as Pocket PCs, Tablet PCs and Smartphones, speech technologies will provide companies with another option for automated customer contact services. A new breed of “multimodal” applications will emerge, with the best of these adroitly blending speech, visual display and tapping with a stylus to unleash new possibilities for business productivity, communication, convenience and efficiency. 
Speech Improves and Extends the Value of Business Applications
Companies can leverage speech to create more effective business applications targeting customers (B2C), partners (B2B) and employees (B2E). Examples of these applications are as follows:
	Application
	Description
	Deployed Today In …
	Target Audience

	Customer service
	Holistic and integrated customer service applications accessible to customers using browsers, phones or new mobile devices; they offer an integrated self-service experience for the customer with lower costs for the company
	Separately in call centers and Web sites
	B2C

	Sales force automation
	Targeted prospect and product information delivered to mobile devices that salespeople will use when traveling to and from meetings
	Web sites
	B2E

	Help desk
	Cost-saving password reset operations or targeted walk-throughs for common problems, to relieve busy IT staff from routine and common user problems
	Call centers
	B2E

	Auto attendants
	A corporate auto-attendant application that is as nice as the company’s best receptionist and politely routes calls correctly every time
	Call centers
	B2C, B2B, B2E

	Reservations systems
	Enables customers to create and modify airline, car and hotel reservations from any computer, telephone or handheld device, without having to “remain on hold for the next available employee”
	Call centers
	B2C

	E-commerce
	E-commerce applications, available 24x7, that target customers at work, at home, in the car or when traveling; Customers can ask the application to update their billing addresses or ask to hear product specials.
	Web sites
	B2C

	Field support
	Realistic field support applications that let mobile workers use speech to get the job done, without requiring cumbersome keyboards

	Not widely available today
	B2E

	Automated groupware assistants
	Clever automated assistants that increase productivity and follow employees wherever they may be; users can schedule meetings, get phone numbers and check e-mail from anywhere with any device
	Not widely available today
	B2E


Microsoft Speech Server

As previously discussed, speech technologies have a demonstrated track record in the enterprise, and it certainly looks like they have a promising future. Yet, to reiterate, despite the compelling return on investment (ROI), happier customers, and decrease in labor costs, the broad adoption of speech technologies has been hampered by the high up-front and maintenance costs, complexity, and integration challenges associated with the incumbent speech platforms. For speech technologies to become widely embraced not only must the above issues be mitigated, but to fully exploit the benefits of multimodality, speech and IVR technologies must better integrate with, and leverage, existing industry-standard Web technologies and data resources.
Several years ago Microsoft made a strong commitment to this rich and exciting technology, and set forth the following goals to help drive the mainstream and pervasive adoption of speech technologies:
· Lower ownership costs for speech by eliminating proprietary and specialized hardware and software
· Simplify speech integration, making speech technology available to the general business market and mainstream application developer
· Offer familiar tools for Web developers to use in implementing speech technologies
· Create new enabling application scenarios for telephones and mobile devices
· Establish open standards and specifications for defining speech elements in Web applications for traditional IVR applications, speech-enabled IVR applications and new multimodal applications (much as JScript® or other script tags are placed in Web pages to add dynamic functionality)
· Build on a common Web-based platform, leveraging existing IT infrastructure
· Foster a rich speech ecosystem that includes many industry partnerships
Microsoft Speech Server (MSS) delivers a flexible, integrated speech platform at a very low total cost of ownership. By utilizing the Microsoft Windows® operating system, Visual Studio® .NET development environment, existing IT infrastructure and the open Speech Application Language Tags (SALT) specification, MSS makes speech a viable mainstream option. SALT, a set of extensions to Web markup languages such as XHTML, allows Web and speech features to be concurrently developed in an application. For the first time, companies can manage their call center and data center applications together to better serve existing customer needs, drive operational efficiencies and create the next generation of customer service applications.
MSS rapidly delivers this business value while driving down the industry's typically high cost of adoption, development, deployment and long-term management of speech applications. Leveraging the SALT specification, MSS enables enterprises to extend existing or new Web applications to be accessible by speech. This allows enterprises to merge their Web and voice infrastructure to create a single, unified application with both speech and Web access. Companies can make one investment today that will allow them to build both traditional IVR and call center applications, and know that their investment will continue to serve them as they move forward with the integration of their call center and Web data center applications or the deployment of new multimodal applications.
The Product
Microsoft Speech Server includes a complete product for companies to build both traditional and next-generation IVR and speech-enabled Web applications. Its two primary editions, Standard and Enterprise, address both small-business and enterprise needs, supporting single-server and multi-server installations, respectively. Included are the developer controls, speech component tools and deployment software necessary to quickly build and deploy speech solutions. The product includes a standard interface for connecting to a full range of PBXs and telephone switches common in enterprises and their call centers. Companies will find it valuable for a variety of application categories:
· Speech-enabled IVR applications
· Traditional IVR applications using touch-tone input
· Multimodal applications that include a combination of visual and speech input and output (targeted at Pocket PCs, Smartphones, Tablet PCs and computers)
These applications are built using speech controls and tools that seamlessly integrate with Visual Studio .NET. These applications use ASP.NET, are deployed on Microsoft Windows Server 2003, and can leverage all the same business logic, data and directories available to existing Web applications.
Microsoft has developed this product anticipating that software companies and enterprises will build speech applications to serve the needs of today’s call centers and also make possible a new breed of speech applications. With the introduction of MSS, Microsoft is not creating and offering specific speech applications; rather, Microsoft is building the technologies, tools and platform to enable mainstream enterprise speech application development and a host of new, mainstream call center and speech applications.
The Audience

Who will use Microsoft Speech Server?
· Business decision-makers. Call center managers deploying IVR or speech-enabled IVR solutions; call center managers who want to gain access to more and better applications to serve their customer base; call center or line-of-business managers who want to build great telephony and speech applications to reduce costs, increase customer satisfaction, increase productivity, or create new revenue opportunities, all with a fast ROI; business leaders who want to extend or merge existing Web applications with new speech capabilities to provide additional customer self-service options and cost savings available through leveraging one set of IT assets
· Speech application developers. Existing Visual Studio .NET developers who want to develop speech applications using a familiar environment and current speech developers who want to expand their enterprise development capabilities by using a powerful and mainstream enterprise application development environment
· IT and call center administrators. IT administrators who want to manage speech applications under the same umbrella as other Web and enterprise applications; administrators who want to extend their existing Web applications with speech to increase customer value; call center personnel who want to reduce overall call center operational costs
Understanding Microsoft Speech Server

Microsoft Speech Server includes software addressing the development, deployment and use of speech-enabled applications.

· Developers use the Microsoft Speech Application Software Development Kit (SASDK), which integrates with Visual Studio .NET and is included with Microsoft Speech Server, to develop both traditional voice-only and new multimodal applications that leverage open industry standards including the SALT specification.
· Developers or IT managers deploy those applications to an ASP.NET Web Server, typically Microsoft Internet Information Services (IIS); this Web server hosts the speech application, including application resources such as prompt databases and grammar files, and generates the application Web pages that contain HTML, SALT and script.
· IT managers deploy Microsoft Speech Server, which runs on Microsoft Windows Server 2003 Standard and Enterprise editions and manages speech recognition and synthesis, telephony voice-only application instances, and server-side speech tag interpretation.
· End users access or use voice-only applications via telephones or cell phones, while multimodal applications are accessed via devices such as Pocket PCs, Smartphones, Tablet PCs, laptops and desktops using the Speech Add-In for Microsoft Pocket Internet Explorer or the Speech Add-In for Microsoft Internet Explorer.
Microsoft Speech Server Components

There are two major constituents to Microsoft Speech Server solutions: the deployment components and the Microsoft Speech Application Software Development Kit (SASDK).
Microsoft Speech Application Software Development Kit 
Using the SASDK, Web developers can create and debug speech-enabled ASP.NET applications in Visual Studio .NET. The controls, tools and sample applications will be explored later in the section, Using Microsoft Speech Server. As we’ll see, the SASDK allows developers to build speech applications using controls and properties that are familiar to Visual Studio .NET developers. 

Microsoft SASDK, included with Microsoft Speech Server, contains the following:

· ASP.NET speech controls that allow developers to use timesaving prepackaged functionality and visual development techniques to increase developer productivity 
· Grammar and prompt tools that simplify the process of creating speech recognition parameters and speech synthesis responses
· Debugging environment for testing voice-only and multimodal speech applications

· Sample applications and documentation to help developers gain hands-on experience with speech applications

· Speech Add-Ins for Microsoft Internet Explorer for users with desktop, laptop and Tablet PC computers

· Speech Add-In for Microsoft Pocket Internet Explorer for users with multimodal devices
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Figure 1: Microsoft Speech Application SDK turns Visual Studio .NET into a speech application development environment.

Microsoft Speech Server

Microsoft Speech Server (MSS) handles all speech recognition, speech output and telephony integration for deployed speech applications. These applications can handle current interactive voice response scenarios or new application scenarios using multimodal endpoints. Applications, deployed on a Web server, use the capabilities provided by MSS. Microsoft Speech Server is composed of the following components:

· Speech Engine Services (SES) provides speech recognition and speech output for voice-only applications and also for Pocket PC and Smartphone devices using multimodal speech applications. SES includes the following sub-components:
· Enterprise-grade Automatic Speech Recognition
· World-class Text-to-Speech (TTS) engine
· Prompt Database Engine — manages recorded and TTS prompts 

· Telephony Application Services (TAS) provides the communication link between the telephone system, Speech Engine Services and the Web server; SALT Interpreters interpret SALT tags in standard Web pages that define the telephony application. TAS includes the following subcomponents:
· SALT Interpreter — for interpretation of embedded SALT speech tags

· Media and Speech Manager — manages audio and speech input/output

MSS also includes an open interface for connecting to popular phone switches and PBXs. Through this interface, MSS works with third-party telephony cards and call management software, called Telephony Interface Manager (TIM) software. In this reviewers guide, an Intel® Dialogic® D/41JCT-LS 4-port analog board and the associated TIM software from Intel are used.

The basic Microsoft Speech Technologies development and deployment architecture (as shown in Figure 2 below) comprises four main components:
1. The development workstation where the SASDK is installed and used to create speech-integrated voice-only IVR and multimodal applications

2. The ASP.NET Web server (typically Internet Information Server included with Windows Server 2003) onto which either voice-only or multimodal applications are deployed

3. Microsoft Speech Server, composed primarily of Speech Engine Services and Telephony Application Services components

4. Third-party Telephony Interface Manager and telephony card, required only when operating speech-integrated IVR applications (multimodal applications do not “dial-in” via the telephone switch but instead connect via standard IP protocols over a wireless LAN or WAN).
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Figure 2: Basic Speech Server Deployment Topology
The following is a brief synopsis of the basic workings of both a voice-only telephony application and a multimodal application:

Using a Telephone (Voice Only) 
A traditional telephone has two modes of input a caller can use, the keypad and their voice, and only one output mode, audio or voice, that can be used by the person or machine on the other end of the line to communicate back to the caller
. Microsoft Speech Server handles traditional voice-only applications as follows:

1. A user places a telephone call that comes in through a PBX, telephone switch or phone line that is then routed to the installed telephony card.

2. The TIM, such as the Intel NetMerge™ Call Manager software or the Intervoice Telephony Interface Management software, handles the call and requests a new TAS session (a SALT Interpreter).
3. The TAS session requests the appropriate application page(s) from the Web server, which are then loaded into the TAS session’s SALT Interpreter. (The SALT Interpreter, as its name suggests, interprets the SALT tags embedded in the application’s Web pages that handle call control, dialog, speech recognition and speech output.)

a. TIM and TAS (and its loaded application) communicate using standard Extensible Markup Language (XML)-based European Computer Manufacturers Association (ECMA) Computer Supported Telecommunications Applications (CSTA) messages sent using a simple send and receive paradigm as detailed by the SALT specification — Simple Message Exchange (SMEX) messages.

b. TAS includes a CSTA tag (AnswerCall) to answer the incoming call; when it gets the appropriate response from TIM (AnswerCallResponse), it initiates the appropriate dialog as specified by the application.

c. As part of its standard operation, TAS manages multiple SALT Interpreter instances so it can ably serve multiple incoming or outgoing calls simultaneously.

4. When the user speaks, TAS, through its Media and Speech Manager, uses SES to perform speech recognition.
a. The speech engine instance processes the audio input using Microsoft’s enterprise-grade speech recognition engine.

b. The speech engine instance uses grammars accessed from the Web server where the application is deployed to guide the accuracy of the speech recognition tasks of the application.

c. The application returns a result determined by the developer based on the result of the speech recognition performed by the speech engine instance.
d. SES manages multiple speech recognition instances so it can ably serve multiple client requests simultaneously.

5. When the application needs to play back speech to the user, it can use the prompt database or, if necessary, perform text-to-speech processing using the integrated Text-to-Speech engine, and then send the output to the user.
Using a Pocket PC Device (Multimodal)

Multimodal devices that have the Microsoft Speech Add-in for Pocket Internet Explorer can handle both speech and visual interactions. Web applications addressing these multimodal targets typically contain a visual interface modified to accept speech input where appropriate. Because these devices can interpret the SALT speech tags embedded in HTML via the SALT Interpreter included with the Speech Add-in for Pocket Internet Explorer, they do not use the Telephony Application Services (TAS) component of MSS. They only use Speech Engine Services to perform speech synthesis and recognition. Microsoft Speech Server handles multimodal access as follows:
1. The Pocket PC device accesses the Web server over a standard wireless IP network and loads a speech-enabled Web page containing embedded speech tags to handle the conversation dialogue, speech recognition and speech output.
2. When the user speaks, a highly compressed rendering of this audio is sent to SES to perform speech recognition.
a. The speech recognition engine instance processes the audio input using Microsoft’s enterprise-grade speech recognition engine.
b. The speech recognition engine instance uses grammars referenced by the client (accessed from the Web server where the application is deployed) to guide the accuracy of speech recognition tasks of the application. 

c. The speech engine instance returns the speech recognition result to the Pocket PC device.
d. SES manages multiple speech recognition instances so it can ably serve multiple client requests simultaneously.

3. When the application needs to play back speech to the user, it can use the prompt database or, if necessary, perform text-to-speech processing using SES, and then send the output to the Pocket PC device.

Evaluating a Speech and IVR Platform

Given its track record of increased call completion, reduced labor costs, and a better and more flexible customer experience, the allure of speech is strong. Yet, companies still must take into consideration several issues when adopting speech technologies into the main of their call center and enterprise applications. It is easy to see that speech-enabled IVR applications do produce great benefits, but evaluating which platform to choose and why it is the best for a particular organization can be challenging. It’s also important to consider not just the initial purchase and licensing costs, but also development and maintenance costs, integration with existing IT infrastructure, and expandability as the business grows. In an effort to elucidate the differences between traditional and current speech offerings and MSS, a number of these considerations are broken down into the following categories:
· Flexibility

· Integration

· Total cost of ownership
The following chart is a general listing of features and benefits that should be addressed when making a speech platform choice. Microsoft Speech Server support is indicated using the symbols below.
( Supported by Microsoft Speech Server
( Not supported by Microsoft Speech Server
( Customer-specific criteria
	Flexibility

Does the product meet all of the company’s existing and future business and technical needs relating to speech? Does the product increase the company’s ability to rapidly build and modify applications to meet new business demands?

	Does solution support multiple speech application categories?
	( IVR + Speech applications
( Traditional IVR (touch-tone) applications

( Multimodal applications

	Does the solution target multiple endpoints for user flexibility and company cost savings?
	( Telephone and cell phone
( Pocket PC

( Smartphones

( Tablet PC

( Desktop and laptop computers

	Does the solution support industry speech specifications?
	( SALT

( VoiceXML

	Does the solution leverage existing development availability and expertise inside and outside the company?
	( Scarce and expensive

( Common and expensive

( Common and affordable

	Does the development environment use mainstream and well-understood paradigms common in today’s Web development projects?
	( Web-based application paradigm

( Mainstream development environment familiar to programming staff

( Standard tools available for testing and debugging

	Can speech applications be developed with well-known tools?
	( Visual Studio .NET

( Java

	Are standard and nonproprietary deployment platforms used for speech applications?
	( Microsoft Windows on Intel-based servers

( UNIX or Linux servers

( Proprietary server platforms

	Does the product provide scalability with flexible deployment configurations?
	( Single-server
( Dual-server

( Distributed servers


	Integration

Does the product integrate with the company’s existing IT investments and strategies? Are IVR and speech applications part of a company’s mainstream application development capability?

	Is the speech product complete and integrated, or are there gaps that must be filled by attempting to integrate add-on products?
	( Includes development environment with speech controls

( Includes speech recognition

( Includes text-to-speech synthesis

( Integrates with telephony infrastructure

( Includes prompt and grammar tools

( Sample applications

	Does the product enable the company to create a unified and integrated experience for customers, partners and employees accessing the company through multiple channels?
	( Web applications

( Telephone and cell phone

( Mobile devices such as Pocket PCs, Smartphones and Tablet PCs

	Is the product compatible with the company’s strategic architectures, vendors and processes?
	( Supports strategic technology architectures
( Supports strategic application development process

( Leverages strategic vendor relationships

	Does the product leverage existing IT information and reusable services?
	( Business logic

( Databases and directories
( Existing Web applications

( Web services

	Does the product leverage open Web standards?
	( HTML, HTTP

( XML

( Web services (Simple Object Access Protocol (SOAP), Web Services Description Language (WSDL))

( Secure sockets layer (SSL)

	Does the product run on existing servers and operating systems?
	( Windows Server 2003

( UNIX or Linux servers


	Total Cost of Ownership (TCO)
How much will the product cost? Can a company reuse existing assets and investments? Investment protection means knowing the product will be viable in the years to come.

	Are there cost-saving synergies evident with existing IT infrastructure and applications?
	( Leverage existing business logic

( Leverage existing Web applications

( Leverage existing databases and directories

	Does the strategic choice of the speech solution afford investment protection?
	( Established and trusted vendor

( Mainstream operating system

( Established ecosystem of integration partners, software partners, developers and industry expertise

	What is the total cost of development?
	( Familiar development language
( Time-saving speech controls to reduce development time and increase speech application quality

( Synergies with existing application development

( Large number of development options

	What is the availability of prepackaged applications for key speech applications?
	( Established independent software vendor (ISV) program for application software vendors

( Demonstrated third-party support

	What is the total cost of deployment and maintenance?
	( Windows and Intel servers
( Known testing and deployment procedures 

( Application support expertise available into the future

( Managed using familiar tools

( Use of existing security paradigms

	What is the total cost of the product?
	( Simple licensing with no hidden costs

( Per-CPU licensing to leverage powerful computers at the same cost

( Per-port licensing

( Additional licensing cost for larger application size
( Additional licensing cost for expanded usage

( Additional costs for grammar and prompt capabilities


Product Comparison Matrix
The following matrix offers a general comparison between Microsoft Speech Server and other proprietary IVR and speech platforms.

	Speech Product Considerations
	Microsoft Speech Server
	Proprietary IVR and Speech Platforms

	Flexibility

	Support for both voice-only (telephony) and multimodal applications
	(
	(

	Support for touch-tone and speech-enabled applications
	(
	(

	Support for multiple endpoints
	(
	(

	Support of open standards
	(
	(

	Size of developer base
	Millions
	Thousands

	Scalable and reliable
	(
	(

	Integration

	Integrated data and voice systems
	(
	(

	Support of open Web standards (HTML, HTTP, XML, Web services, SSL)
	(
	(

	Development environment, speech recognition, text-to-speech and tools
	(
	(

	Total Cost of Ownership

	Product costs
	Lower
	Higher

	Application development costs
	Lower
	Higher

	Application deployment costs
	Lower
	Higher

	Application maintenance costs
	Lower
	Higher

	Investment protection
	High
	Some Risk


Summary
Microsoft Speech Server 2004 (MSS) combines Web technologies, speech-processing services, and telephony capabilities into a single, integrated system. The server enables companies to unify their Web and telephony infrastructure, and extend existing or new ASP.NET Web applications for speech-enabled access from telephones, mobile phones, Pocket PCs, and smart phones. Microsoft Speech Server is a flexible and integrated speech platform that dramatically reduces the complexity and cost of developing and deploying speech applications. For more information about Speech Server 2004 please visit http://www.microsoft.com/speech. 
Appendix A: Glossary

The following glossary defines important speech terms used in this reviewers guide. For a more extensive speech glossary, visit http://www.microsoft.com/speech/techinfo/glossary/.

ASP.NET Application Speech Controls

ASP.NET controls that contain linguistic information that applies to common Web application scenarios. These include scenarios in which users pick a date, input an amount in dollars, provide a ZIP code or select an item from a list. Application Speech Controls are built from one or more Dialog Speech Controls such as QA and Command, and use the Grammar Library included with the Speech Application SDK.

CSTA

Computer Supported Telecommunications Applications

CTI

Computer-Telephony Integration

Dialog Speech Controls

A set of ASP.NET Web controls designed for building Web applications using Speech Application Language Tags (SALT) technology

DTMF (Dual Tone Multi Frequency)

Touch-tone or push-button dialing. Pushing a button on a telephone keypad generates a sound that is a combination of two tones, one high-frequency and the other low-frequency.

ECMA
European Computer Manufacturers Association. An organization based in Geneva, Switzerland, whose American counterpart is CBEMA (Computer and Business Equipment Manufacturers Association). Many important standards emerge from ECMA. CD-ROM and DVD formats and the ECMAScript language are among the well-known and highly adopted examples of computer hardware and software standards.

Grammars
Grammars are structures that contain single words, complex phrases, or lists of words or complex phrases. These grammar structures use XML tags and plain text to attempt to match human patterns of speech. Grammar structures can be used to process command and control situations in which the user speaks orders, commands, responses or requests to a speech application.

For SES with the default Microsoft-provided SR engine, grammars must be in W3C-compliant XML format (un-compiled) or in context-free grammar (CFG) format (compiled). Other recognition engines may take grammars in other formats.

IVR (Interactive Voice Response)
In computer telephony, IVR is an application wherein computer-based information is accessed with a telephone instead of a computer. IVR has historically referred to a DTMF-based (touch-tone) application where the computer uses recorded or text-to-speech voice prompts to speak to the caller.

Microsoft .NET Framework
An integral Windows component that enables building and running the next generation of software applications and Web services. It includes technologies for Web services and Web applications (ASP.NET), data access (ADO.NET), smart client applications (Windows Forms) and many others.

Microsoft Speech Application SDK
The Microsoft Speech Application SDK is a developer's kit for adding speech interfaces to ASP.NET Web applications. The Speech Applications SDK contains a wealth of resources, including ASP.NET Speech Controls (Speech Controls), libraries, tools and speech development tools that enable developers to create applications that recognize spoken commands and communicate a spoken or visual response to the user, depending on the mode.

Multimodal
Refers to a speech application that uses multiple modalities, typically voice and visual or graphic, for the user interface. This contrasts with voice-only technology, which uses only speech or voice as part of the user interface.

PBX
Private Branch Exchange. An automatic telephone switching system that enables users in an organization to place calls to each other without going through the public telephone network. Users can also place calls to outside numbers.

Prompt Database
A prompt engine is a specialized TTS engine that compares text from a SALT application to a database of prerecorded prompts.

QA
Question and Answer control

SALT
Speech Application Language Tags are a lightweight set of extensions to existing markup languages, in particular HTML and XHTML, that enable multimodal and telephony access to information, applications and Web services from PCs, telephones, Tablet PCs and wireless personal digital assistants (PDAs).

SALT consists of a small set of XML elements, with associated attributes and Document Object Model (DOM) object properties, events and methods that apply a speech interface to Web pages. The example below presumes a device that can be clicked with a mouse or tapped with a stylus, and a browser that supports events, simple objects and method calling.

SALT Interpreter
Interprets HTML, SALT and script on speech-enabled Web pages. Similar to a graphical browser, except that it recognizes only voice commands (rather than mouse clicks or text input). Like graphical browsers, it completes forms on the page and submits information to the Web server.

SAPI
Microsoft Speech application programming interface. A set of routines, protocols and tools that enable programmers to build speech-enabled applications for Microsoft Windows platforms.

While Microsoft Speech Server includes the latest version of SAPI, it is not a part of the programming methodology for developing speech-enabled, voice-only, telephone-based or multimodal applications for deployment on Microsoft Speech Server. 

SMEX
Simple Messaging Extension (SMEX) is a SALT element that allows an application to communicate with local and remote components via XML messages. The SMEX element is also used by the telephony controls included with the Microsoft Speech Application SDK to pass CSTA XML messages to and from the underlying telephony platform.

SML
SML is a container format for holding the semantic information that semantic interpretation markup in the input grammar generates. SML output is a valid XML document in which the top-level element is named "SML." The SML element can have none, one or more child elements, depending on whether the input grammar contains markup for semantic interpretation.

SOAP
Simple Object Access Protocol, a simple, XML-based protocol for exchanging structured data and type information on the World Wide Web. SOAP is currently the de facto standard for XML messaging.

Speech Add-In for Microsoft Internet Explorer
Interprets SALT elements in application Web pages, enabling Internet Explorer to properly render them. The Microsoft Speech Add-in for Microsoft Internet Explorer interprets SALT markup contained in a Web page. After installing the add-in on a client device, the browser is capable of properly rendering SALT elements contained in a Web page. The add-in is required for multimodal connections; telephony operations do not require it.

Speech Add-In for Microsoft Pocket Internet Explorer
Interprets SALT elements in Web pages for applications built to run on the Pocket PC, enabling Pocket Internet Explorer to properly render them.

The Speech Add-in provides support for speech-enabled Web pages to run using Pocket Internet Explorer (PIE) on a Pocket PC 2002 device. After installing the add-in on a Pocket PC device, PIE is capable of properly interpreting SALT elements.

Speech Engine Services (SES)
Processes the audio (speech) streams that pass between the speech application and the user

Speech Recognition
Speech recognition (SR) is the process of converting spoken language into printed text. Speech recognition, also called speech-to-text recognition, involves the following: 1) Capturing and digitizing the sound waves produced by a human speaker; 2) Converting the digitized sound waves into basic units of language sounds or phonemes; 3) Constructing words from the phonemes; 4) Analyzing the context in which the words appear to ensure correct spelling for words that sound alike (such as “write” and “right”) 

Speech Recognition Engine
An OLE Component Object Model dynamic-link library (DLL) or executable file (.exe) that performs recognition from a digital audio stream 

SSML (Speech Synthesis Markup Language)
A W3C proposed specification designed to provide a rich, XML-based markup language for assisting the generation of synthetic speech in Web and other applications. The essential role of the markup language is to provide authors of synthesizable content with a standard way to control aspects of speech such as pronunciation, volume, pitch and rate across different synthesis-capable platforms.

Start Page
When an instance of the SALT Interpreter is initialized, it loads a "Start Page" from a Web server. This could be compared to a Home Page for other browsers. When the caller's session terminates, the SALT Interpreter resets and reloads the Start Page.

Telephony
Refers to computer hardware and software that performs functions traditionally performed by telephone equipment (e.g., voice mail or fax services).

Telephony Application Services (TAS)
Maps incoming calls to the associated speech application on a Web server, and sends application requests for speech output or recognition to Speech Engine Services. Manages the SALT Interpreter

Text to Speech Engine
A dynamic-link library or executable file that provides functionality for converting text to digital-audio speech. Text-to-speech engines are supplied by vendors that specialize in the software.

TTS (Text to Speech)
Technologies for converting textual (ASCII) information into synthetic speech output. it is used in voice-processing applications requiring production of broad, unrelated and unpredictable vocabularies, such as products in a catalog or names and addresses. This technology is appropriate when system design constraints prevent the more efficient use of speech concatenation alone.

WMI Scripting
WMI is a standardized programming interface for managing computers, servers and networks. Applications and scripts can use WMI to access information about almost any Windows resource, on the local machine or remotely.

WMI originated from the Web-based Enterprise Management (WBEM) initiative and the Common Information Model (CIM) adopted by the Distributed Management Task Force (DMTF). WMI includes the managed objects that are defined by CIM, as well as extensions to the CIM model for additional information available from the Windows platform. WMI uses a single consistent, standards-based, extensible and object-oriented interface, which makes MSS extremely manageable.
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(	Speech has a great ROI that reduces costs, increases customer satisfaction and improves employee productivity.


.





(	Fortune 500 companies today use speech technologies in key call center and enterprise applications.

















(	Microsoft Speech Server reduces the cost of speech ownership, increases flexibility, and integrates into a company’s IT  and telephony infrastructures.








(	MSS makes it possible to develop and deploy speech-enabled IVR and multimodal applications on a single platform.











(	MSS includes most everything required to develop, deploy and use speech in IVR, Web, and multimodal applications.








(	Speech applications can be developed using the familiar Visual Studio .NET environment.











(	MSS serves multimodal devices as well as it serves users with traditional telephones.





(	Microsoft Speech Server benefits business managers, developers and IT administrators.






























































(	The high-level MSS architecture includes a Web server, a telephony card and Telephony Interface Manager (TIM), and Microsoft Speech Server. 




























































































� Note that a telephone does posses two modalites of interaction (voice and touchtone) and thus is by definition a very simple example of a multimodal device. However, for discussion purposes multimodal devices are generally considered those that include visual output options, like an LCD screen on a Pocket PC device, as well as additional input methods such as a keyboard or stylus.
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