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The descriptions in Sub-clause 6.2 “Classmark 3 MExE devices” are extremely difficult to follow.  In fact, these descriptions formulate a basis that is nearly impossible in helping build a conformant implementation.

In particular, Sub-clause 6.2.2 “High level functionality” initiates a discussion on J2ME profiles and configurations with a reference to Figure 5 “Functional architecture of a Classsmark 3 MExE device”.  Unfortunately, Figure 5 does not contain any information relevant to the J2ME profiles and configurations.  These elements are implicitly built into the J2ME.  Therefore, the discussion needs to be modified or Figure 5 needs to be significantly enhanced.

The following pages use the Track Changes Tool of Microsoft Word to propose changes for Sub-clause 6.2.  This material may support an Action Item.

After the pages of recommended text changes, there is a copy of a diagram in an article from the Java Pro magazine.  This diagram may be helpful in changing Figure 5 of TS 23.057.

6.2
Classmark 3 MExE devices

Support of CLDC/MIDP in a MExE classmark 3 device as detailed in this clause is mandatory.

MExE Classmark 3 devices are based on the J2ME Connected Limited Device Configuration (CLDC) with the Mobile Information Device Profile (MIDP).

All APIs defined by CLDC and MIDP shall be supported by a MExE classmark 3 device.

6.2.1 High level architecture
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Figure 5: Functional architecture of a Classmark 3 MExE device

The functional architecture of a Classmark 3 MExE device is shown in figure 5 "Functional architecture of a Classmark 3 MExE device". The MExE API is based on the combination of CLDC APIs and MIDP APIs. OEM specific APIs are outside the scope of MExE specification. CLDC and MIDP APIs are defined in J2ME specified by Sun Microsystems [34] and [35].

6.2.2
High level functionality

J2ME CLDC and MIDP addresses  a large market of resource-constrained devices and is aimed to provide complete end-to-end solutions for creating dynamically extensible networked products and applications. It allows the use of the Java programming language as the standard platform for secure delivery of dynamic content for the extensible next‑generation devices.

In order to fit into various types of devices, and to support extensibility, J2ME defines, in a Configuration, a minimum platform with virtual machine features and minimum libraries which are available on all devices of a similar class. In a Profile, J2ME addresses the specific demand of a certain category of devices by allowing additional APIs. A profile is implemented on top of a configuration (see Figure 5 "Functional architecture of a Classmark 3 MExE device
"). Classmark 3 MExE devices shall be based on the following types of configuration and profile: Connected Limited Device Configuration (CLDC) and Mobile Information Device Profile (MIDP).

6.2.2.1
Connected Limited Device Configuration (CLDC) 

Classmark 3 devices shall support CLDC specification [34]. 

CLDC provides only high level libraries without focus on any specific device categories. Defining "the lowest common denominator" of Java features included in CLDC must be generally applicable to a wide variety of the devices. CLDC does not address a certain device category. Such features are specified in a profile. CLDC does not define any optional features.

The classes provided by CLDC are either a subset of J2SE (Standard Edition) classes or CLDC specific classes which can be mapped onto J2SE. Classes belonging to the packages named Java.io, Java.lang, and Java.util form a subset of the Java2SE libraries, while classes specified in Javax.microedition.io are specific CLDC classes, which, however, can be mapped onto Java2SE. 

Javax.microedition.io provides generic connection framework for supporting input/output and networking in a generalized and extensible manner. The framework is a functional subset of Java2SE classes which can be mapped to common low-level hardware or to any Java2SE implementation. It does not provide a set of different kinds of abstractions for different forms of communications, but rather a set of related abstractions are used at the application programming level. 

The framework  uses a hierarchy of Connection interfaces that group together classes of protocols with the same semantics. The actual supported protocols or implementation of the specific protocols is outside the scope of the CLDC Generic Connection Framework and is maintained at the profile level.

The basic set of available Connection interfaces is shown in the following list:

-
Connection;

-
ContentConnection;

-
Datagram;

-
DatagramConnection;

-
InputConnection;

-
OutputConnection;

-
StreamConnection;

-
StreamConnectionNotifier

6.2.2.2
Mobile Information Device Profile (MIDP)

MExE classmark 3 devices shall support MIDP specification [35]. MIDP is based on CLDC. Some of the features of CLDC are modified or extended by MIDP [35].

6.2.2.2.1
Networking

While CLDC specifies only a generic Connector used for all types of connections, MIDP extends connectivity support by providing support of a subset of the HTTP protocol. The HttpConnection API provides the additional functionality to set request headers, parse response headers, and perform HTTP specific functions. The API must support RFC 2396 [40] and RFC 2616 [41].

The MIDP does not provide support for Datagrams. If a Datagram API is to be implemented, the DatagramConnection interface defined in CLDC shall be used.

6.2.2.2.2
MID Applications (MIDlet) 

A MIDP application (or MIDlet) uses the APIs defined by the MIDP and CLDC specifications. One or more MIDlets may be packed in one JAR file. Sharing of data between MIDlets is controlled by the individual APIs (e.g., the Record Management System API).

Application Management Software provides an environment in which a MIDlet is installed, started, stopped, and uninstalled. Each JAR file can be accompanied by an Application Descriptor (a text file consisting of name/value pairs), which is used to manage a MIDlet and is used by a MIDlet for configuration specific attributes. With the help of a descriptor file, verification prior to software download is done to ensure that a MIDlet is suited to the device. The Java Application Manager checks if the application already exists on the device, verifies the version number (whether an update is needed or not), and, by reading the JAR-file-size information, ensures that there is a sufficient amount of memory on the device to save the file. The minimum attributes which the Application Descriptor must contain are the following:

-
MIDlet-Name;

-
MIDlet-Version;

-
MIDlet-Vendor;

-
MIDlet-Jar-URL;

-
MIDlet-Jar-Size.

Mandatory and optional attributes are defined in [35]. If the mandatory attributes are not identical in the descriptor file and in the manifest file, the JAR file shall not be installed.

6.2.2.2.3
MIDlet Suites

MIDlets may be packaged together in a single JAR file, forming a MIDlet suite. MIDlets in a MIDlet suite share the classes in the JAR file and the persistent storage is the MIDP Record Management System.

MIDlets in a MIDlet suite may be discovered, transferred, installed, and deleted as a packaged set of MIDlets.  The deletion of a MIDlet in a MIDlet suite may result in the deletion of the entire MIDlet suite, in which case the user shall be notified of the deletion of the MIDlet suite.

6.2.2.2.4
Record Storage

The MIDP provides a mechanism for MIDlets to persistently store data and later retrieve them. The persistent storage mechanism is called the Record Management System. Record stores are created in platform-dependent locations and are not exposed to MIDlets. A record store maintains a version number, which is incremented each time the content of the record store is modified.  A record store is shared between all MIDlets in a MIDlet suite.

6.2.2.3
Required and optional MExE APIs

Support of any other Java APIs besides CLDC and MIDP is not mandated in a Classmark 3 MExE device. A Classmark 3 MExE device may optionally support any other Java APIs which comply with the MExE security requirements.

6.2.3
Service discovery and management

A browser installed on a MExE device should support the MIME type of text/vnd.sun.j2me.app-descriptor. This support allows the user to browse and discover a Java application which can then be downloaded. Capability negotiation information in the request header can determine which application to present.  MIDlets and MIDlet suites should be indicated to the user, and if the MExE device has a display, the display may be presented as an icon and a tag, or only as a textual tag.

A JAR file can be downloaded and used to determine if the MIDlet is deemed suitable for installation. If it is suitable, the JAR file can be installed. If not, the MExE device should be able to prompt the user so that the user might choose to take actions such as deletion of some existing applications if there is not enough space to install the new application. If the application chosen to be installed already exists on the device, the user should be notified so that he could take further actions, i.e., either to download the chosen version or to retain the existing one. 

The user should be able either to launch the MIDlet immediately or later.

Suggested Diagram Changes

The following diagram is printed in the Java Pro magazine in the issue of September, 2001.  This diagram and the article at http://www.fawcette.com/javapro/archives/ds0109/default.asp may offer some better material for Figure 5 in TS 23.057.
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�PAGE \# "'Page: '#'�'"  �� Figure 5 fails to provide adequate information about the Configuration and Profile aspects referenced in this paragraph. The figure needs to be appropriately upgraded.
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