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A.
Introduction

In accordance with MexE’s work plan, Microsoft asks MExE to consider a technology proposal to enhance the MExE specification and to further MExE’s status as the leading technical committee for mobile terminal execution environments. 

This document summarizes our proposal.  We look forward to discussing the proposal with you in more depth at upcoming Group meetings.

B.
Background

Microsoft recently submitted a proposal to ECMA to standardize two new specifications:   (1) a specification for a new programming language called “C#” (pronounced “C sharp”); (2) specifications for a common language infrastructure (CLI) for use by C#, ECMAScript, and other programming languages.  Details of this submission are given in the appendix.  
The common language infrastructure provides a rich, scalable, open foundation for building secure distributed applications. The CLI specification is designed to support both PC and embedded device environments.  CLI is designed for OS and CPU portability, and in a profiled manner that enables resource economy on embedded devices in return for modestly reduced functionality. As such, we believe that the core of the CLI can be a useful foundation for MExE to build a mobile application execution environment upon, in particular as an implementation of such a specification can be defined for feature phones using similar RAM constraints as Classmark 3.

C.
Proposal

Microsoft proposes undertaking the following collaborative efforts in conjunction with MExE:

1. Specification of a multi-language programming framework for mobile terminal services (applications).   This framework would consist of a set of secure class libraries for mobile services, security policy, and system configuration, built atop the common language infrastructure described above.  We would seek the opportunity to work with MExE to determine the most effective way of introducing such a framework; the most appropriate route that we can currently identify is in the form of a new MExE Classmark.

2. Exploration of synergies with existing MExE Classmarks.   Potentially fruitful areas of work include: access to the full CLI programming framework from WAP browsers, if Classmark 1 interoperability is desired; Leverage of security domains and mobile application programming model from Classmark 2 and 3.

3. Exploration of compatibility with ECMAScript.  WAP has approached ECMA TC39 with regards to WMLScript conformance to the ECMAScript specification.  Since the CLI is extensible to multiple languages, including ECMAScript, MExE could pick up support for this new programming language with relative ease.

D.
Potential Benefits to MExE

The proposal outlined above has the potential to provide a number of significant benefits to MExE.

Broader developer accessibility to the MExE platform.  Given its intrinsic multi-language support, CLI can help MExE become even more accessible to the full worldwide market of professional developers (approx. 6 MM people).  This new Classmark would allow developers to use their existing skills and even reuse existing code to build MExE-compliant applications.  Many commercial tools vendors and language researchers are also adding CLI compatibility to their languages and programming tools, thus providing a very broad set of choices for developers. 

New application scenarios with high developer productivity.  The proposed mobile framework can enable new application scenarios.   The rich object-oriented class libraries allow the creation of secure, general-purpose, downloadable and offline-capable applications.  XML- and web-based protocols integrated into the language infrastructure enable device control and monitoring scenarios, provisioning (remote policy), and integration with remote “web services”, all done in a transport-independent manner.     
Granular security for application scenarios.   The mobile framework would offer code access security that allows Network Operators and Manufacturers to control security policy at a granular domain level.  In addition to code access security, the infrastructure also offers the ability to produce type safe code that is verifiable. 
Opportunity for device differentiation.  This proposal provides Manufacturers and Operators the opportunity to differentiate their devices and services over and above the base level of interoperability specified by MExE.  This can be done by building “add-on” class libraries that are only accessible by Manufacturer/Operator -approved code, should this prove to be desirable.  

A cost-effective solution for device Manufacturers.   CLI is a profiled specification designed to support a range of hardware from embedded device environments up through servers.  The profile for economy-focused devices allows device builders to trade off functionality and runtime performance against use of precious hardware resources such as battery power, RAM, Flash and ROM.  

Synergy with existing MExE Classmarks.  A mobile framework built atop the CLI could provide greater functionality in the form of a programming framework, domain based security for actions taken by code, and higher performance for MExE applications and WMLScript specified within MExE Classmark 1, if Classmark 1 interoperability is desired.   Potential for synergy also exists with Classmarks 2 and 3, which can act as useful starting points for a multi-language mobile framework.

High-performance support for ECMAScript.  ECMAScript is among the first wave of languages that will be supported atop the CLI.  This may prove to be an immediate benefit for MExE insofar as WAP is considering making the next version of WMLScript an ECMAScript-compliant language.  Furthermore, in the proposed environment, ECMAScript code can be compiled to an intermediate language format that executes at speeds much faster than those of interpreted code.  This approach to language support could provide a significant performance gain.  

E.
Conclusion

We believe that the proposed project has the potential to enhance and complement work already planned in MExE, and to significantly advance the MExE family of standards.  We welcome your feedback, and look forward to discussing this proposal with you in more depth at an upcoming Technical Specification Group meeting.   

Appendix A: Details of ECMA TC39 Proposal on C# and CLI

Microsoft has proposed the following technologies to ECMA TC39 for standardization.  News about this proposal can be found on the ECMA web site at www.ecma.ch/ecma1/NEWS/NEWS.HTM. 

1.
C# Programming Language

We propose standardization of a new programming language called C#, a simple, modern, object oriented, and type-safe programming language derived from C and C++. C# is firmly planted in the C and C++ family tree of languages, and will immediately be familiar to C and C++ programmers. C# is designed to bring rapid development to the C++ programmer without sacrificing the power and control that have been a hallmark of C and C++.
A preliminary version of the C# specification and background information on C# can be downloaded from http://msdn.microsoft.com/net.

2.
Common Language Infrastructure (CLI)

We propose standardization of a single, rich language infrastructure to support C# and (optionally) ECMAScript and other modern languages. The CLI effort would include specification of the following:

· A common set of datatypes used across all supported programming languages

· 
· A small set of base classes that provide language support and basic application portability 

· A common intermediate language format for portable code download and execution, along with metadata that describes the requirements and capabilities of the code

· A common code verification and execution model with capability limitations depending on context

Appendix B: XML-Based Protocols Supported by CLI

The common language infrastructure has a number of open, XML-based protocols integrated deeply into its design.  These protocols include:

· SOAP, a lightweight, XML-based protocol for exchange of information in a decentralized, distributed environment.  

· SCL, an XML format for describing contracts between a set of endpoints exchanging messages.

· Disco, a draft proposal for discovery of Web Services and mechanisms for retrieving SOAP Contract Language (SCL) documents.  Disco allows developer tools to program against web services as if the services resided on the local machine.

Microsoft is working with many other partners to standardize these protocols as part of the .NET initiative.   You can find more information on this at http://msdn.microsoft.com/net. 

Appendix C: CLI and Microsoft .NET

Microsoft has worked over the past two years with developer tools ISVs and academic partners, integrating their feedback on making the common language infrastructure compatible with their tools and programming languages.  

CLI is part of a new platform initiative underway at Microsoft called “.NET” (pronounced “Dot Net”).   Microsoft .NET is a revolutionary new platform, built on open Internet protocols and standards, with tools and services that meld computing and communications in new ways.   Microsoft plans to release several implementations of the CLI specification, including the “.NET Framework” and “.NET Compact Framework”, for PCs and smart devices respectively.  Details on .NET developer offerings including early software releases and technology descriptions can be found at http://msdn.microsoft.com/net.
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