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This document is SC32's response to JTC1/SGSN/N070.

1.  Additional Details of SC32's Work

In SGSN/N070, page 115, subclause 8.1.1.13, SC32's work is summarized in the sentences:

· Standardizations of Data management and interchange
· Standards for data management within and among local and distributed information systems environments. SC32 provides enabling technologies to promote harmonization data management facilities across sector-specific areas.

SC32 requests that SGSN incorporate the following additional details in its next version of "Study on Sensor Networks":

Title: Data Management and Interchange
Scope: SC32 develops standards for data management within and among local and distributed information systems environments. SC32 provides enabling technologies to promote harmonization of data management facilities across sector-specific areas. Specifically, SC32 standards include:

1. reference models and frameworks for the coordination of existing and emerging standards;

2. definition of data domains, data types and data structures, and their associated semantics;

3. languages, services and protocols for persistent storage, concurrent access, concurrent update and interchange of data;

4. methods, languages, services and protocols to structure, organize and register metadata and other information resources associated with sharing and interoperability, including electronic commerce.

SC32 has four working groups with the following scope summaries:
· SC32/WG1, e-Business: Standardization in the field of generic information technology standards for open electronic data interchange needed to attain global interoperability among the information technology systems used by Persons (e.g., individuals, organizations, and public administrations). Such interoperability is viewed from both business operational view (BOV) and functional services view (FSV) perspectives.
· SC32/WG2, Metadata: Development and maintenance of standards that facilitate specification and management of metadata. Use of these standards enhances the understanding and sharing of data, information and processes to support, for example, interoperability, electronic commerce and component-based development.  WG2's scope includes: establishment of a framework for specifying and managing metadata; specification and management of data elements, structures and their associated; specification and management of value domains, such as classification and code schemes; specification and management of data about processes and behaviour; development of facilities to manage metadata, for example: data dictionaries, repositories, information resource dictionary systems, registries and glossaries; development of facilities to exchange metadata, including its semantics, over the Internet, intranets and other media.

· SC32/WG3, Database Languages: develop and maintain languages for the dynamic specification, maintenance and description of database structures and contents in multi-user environments; provide additional support for the integrity of database systems through transaction commitment, recovery, and security facilities; develop and maintain languages which provide for the storage, access and manipulation of data in database structures by multiple concurrent users; provide interfaces for the languages developed to other standard programming languages; provide interfaces or access to other standards describing data types, behaviour or database content to users of the languages developed.
· SC32/WG4, SQL Multimedia & Application Packages: Specification of packages of abstract data types for use in various application areas, such as: Full-Text, Spatial, Still Image, Still Graphic, Animation, Full Motion Video, Audio, Seismic, and Music.

2.  Relevance of SC32's Work to Sensor Networks
In SGSN/N070, page 115, subclause 8.1.1.13, SC32's relevance is summarized in the sentences:

· SC32 is beginning working in capturing, storing (and discarding) and mining the information from the sensors.

· SC32 is a good SDO that sensor network standardization needs to cooperate.

SC32 requests that SGSN incorporate the following additional details in its next version of "Study on Sensor Networks":

SC32, as a whole, provides a comprehensive approach towards and integration of data standardization.
SC32/WG1 provides expertise and technical standards that include business processes and business process specification, jurisdictional and cross-jurisdictional techniques, and business data interoperability.  In particular, WG1's experience in cross-jurisdictional business, privacy, and regulatory frameworks might be helpful in certain uses of sensors or sensor environments.
SC32/WG2 provides expertise and technical standards in metadata and data description, data modeling and metamodeling, metadata registries, metadata interoperability, ontology description, and frameworks for metamodel interoperability.  In particular, WG2's experience in standardizing metadata (descriptive data) might be helpful in describing unique features of sensors' data, e.g., descriptive features that are not yet described in data sets, time series, and on-demand data.
SC32/WG3 provides expertise and technical standards in SQL, data persistence, data schema, data query, and database management systems.  In particular, WG3's experience in enterprise database standards might be helpful in describing quality of service features and their management for real-time data sources such as sensors.
SC32/WG4 provides expertise and technical standards in application-specific standards for SQL.  In particular, WG4's experience in developing application-specific data management paradigms might be useful for sensor-specific data paradigms.
3.  Discussion Topics and Insight

3.1  Sensor Networks and SC32/WG2 Metadata Standards

Sensors have capabilities: computable definitions of these capabilities need to be accessed and processed automatically if networks are to be discovered, marshalled and their data processed in an appropriate way at runtime.  It is unlikely that there could be a single standard for sensor metadata declared — one can imagine too many types of sensor to believe a single, fixed message format would suffice.  In any case, each sensor may have additional calibration factors attached to the capability declaration for that class and version of sensor.

These capability declarations will be meta-models with defined slots for variable information such as types of data collected by a class of sensors, and for the calibration data for a particular instance of a class of sensor.  Several sensors of different types may collect comparable data — one should be able to compose a network of all types of sensor in a field that offer information of interest.  While XML Schema and Web Services offer standards that can describe the syntax of sensor data types and the interfaces they provide, they do not alone describe the meaning of the data they contain, identify related types of data and allow these types of data to be explored by models, ontologies and classification schemes.  Low-power sensors may not be able to offer the luxury of such verbose standards for self-description — all that may be available is a unique identifier and raw, delimited data.

SC32/WG2 standards provide general, technology independent facilities that may be used for sensor model registration, for the definition of type definitions to fill the capability slots, for the classification of capabilities and types and thus the discovery of sensors with defined capabilities.  These facilities would allow a user or a process to locate sensor classes within a field that collect certain types of data, formulate messages from sensor metadata to recruit sensors to the network, and calibrate the responses from those sensors for analysis.  Discovery/selection may occur against a separate sensor registry — where sensor power is a consideration — or by polling each sensor’s metadata in turn where external power is available.

Once a network has been assembled it may itself be identified, registered and described, or it may express its capabilities on command.  Its registration/response could include a list of the capabilities of member sensors, and/or a distillation of the capabilities of the network as a whole.  One could imagine transforming the definition of the capabilities of a whole network together with the raw data stream into a
 spreadsheet or an XML document together with an annotated schema for data processing and analysis.  At any point the precise specification of any sensor or collection of sensors and the meaning of the data it or they collect could be accessed and processed and such provenance would support more advanced querying and reasoning such as rejecting forwarded data that was out-of-date.

3.2 Sensor Networks and Their Relationship to ISO/IEC 11179 Metadata Registries
ISO/IEC 11179-3 provides a model for detailed descriptions of the output measurements of quantitative sensors (as data elements), including not only datatype, format, unit of measure, precision, and range, but also decomposition of the semantics of the measurement into the property being measured and the subject of the measurement (in 11179-3 terms, the object class).  In addition, the next edition of 11179-3 (FCD authorized to be issued in August 2009) also includes the capability to locate the property and object class within published ontologies (called concept systems in CD2), enabling much more sophisticated discovery and integration support.  Some extensions for image-format data (still and video) may be needed, as this issue has not been studied by WG2.  A new project is also being initiated to produce a technical report on the use of ontologies to support data and systems integration (ISO/IEC TR 20943-X), and one or more use cases in the area of sensor networks could be a valuable input to that work
.

3.3 SC32/WG1 e-Business Comments on SGSN/N070
The next version of the SGSN Technical Document (SGSN/N070) needs to state that any SGSN related standard must take into account in its conformance requirements and its implementation structures the need to be facilitate compliance with applicable legal and regulatory requirements in any of the jurisdictional domains in which the standard may be implemented.

Thus, any sensor network application needs to differentiate between its application at the most fundamental (or primitive) level being focused on either:

· any entity or object which is NOT a Person (e.g., weather, industry (bard coded) products, any physical object/thing);   OR

· any entity which as the subject of a Sensor Network is a "Person" recognized in law (either as an "individual", "organization", or "public administration").

This distinction is important in the use of sensor networks in both the physical world and the virtual world of the Internet.

Note: SC32/WG1 has sent prior comments, SC32/N1901 and SC32/N1902, which should be taken into consideration.
3.4 SC32/WG3 Database languages work program
SC/WG3 is considering a number of possible extensions to the capabilities of ISO/IEC 9075, Database language SQL.  These include handling streaming data in a database environment, where capabilities might include support for data aggregation, data summarizing and automated control of persistence.  Work on such facilities is still under consideration, but requirements from the field of sensor networks could be a valuable input to prioritization among WG3 options.
4. Ongoing Cooperation / Collaboration with SC32
SC32 requests SGSN keep SC32 informed of its activities.

�There are other suppliers of spreadsheet software; we should avoid referring to particular products.


�I assume that WG2 would look to multiple sources for inspiration.  I think the last part of the sentence detracted from, rather than added to, our statement.





