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Introduction & Background

In any scientific domain, scientists or end users need to access data from different administrative domains or real-time sensors or instruments, extract information and knowledge and analyze it seamlessly. Accessing and integrating different data from different providers using different heterogeneous technologies is a cumbersome and even impossible with the current technologies. 

Our goal is making this dream real in the heterogeneous technologies supporting application data and metadata with domain specific XML interfaces.

Scientific data is complex, heterogeneous and huge, even if they come from same domain; different vendors provide data in different formats. The same data can be represented in ASCII, byte array or string. In order to solve this problem at least in a specific domain, some standard bodies such as Open Geospatial Consortium (OGC) [2] in Geographic Information Systems (GIS) domain and International Virtual Observatory Alliance (IVOA) [3] in Astronomy domain have created some standards for the online services and data models. Standard bodies basically define required services and their interfaces, functionalities each service provides, message formats and supported communication protocols, data annotation and metadata formats and concepts etc. They don’t deal with any kinds of data/service integration or federation. These are one level up and in the proposal we propose some solutions and generalizations at that level for application science domains. We start with geology/geophysics domain and OGC standards and try to extend it to some other domains such as Chemistry.
Services in the science domains or in any other domains take some parameters as inputs and after processing/transforming return something as outputs. For the sake of generality we call these services as filters after adding some specific functionalities, service ports and metadata capabilities. Raw data goes through several filtering operations that transform and analyze it before accessing to the scientists and end users in general. Basic filter applications typically include simple transformation operations and predictable data extraction operations (which extract out known parts of the data stream). Filters are typically grouped into chains of dependent operations that produce specialized data products through a process commonly called ‘workflow’ but it is out of scope in our research work. Filters are basically Web Services so that they can be chainable together to create more complex services by using any third party workflow machines and languages such as Business Process Execution Language (BPEL).
How to find which data is provided by which services and how to integrate/federate and generalize filter services and how to create, use and handle metadata in the system are some of the main research issues. For more research issues see the next section. For the current status and the future steps of our research work, please see the project page [1].
Research Issues
Research issues are summarized as below;

- Creating general architecture of the services as filters
- Federating services and data
- Defining domain specific metadata/languages such as GML and capabilities.xml   schemas.
- Being compatible with some standards such as OASIS, ISO, OGC or IVOA (optionally).
- Standardizing the OS (Other services) service interfaces and defining the capabilities file to integrate them into proposed system to federate, to publish and to find
- Defining application specific imaging service and application specific feature services in GIS domain
- Creating interactive decision support tools easy to access and use, tools for map animation, map movies, images
- Enabling binding of services into pipelines with or without human intervention through metadata
- Caching and load balancing to display huge scientific data in an efficient and robust manner
Contributions

The Main contribution is data grid formalization and defining all the services as interacting Web Service filters with standard metadata service ports. GIS is our motivating domain.  We will demonstrate proof of concepts for other domains (such as chemistry and astronomy). We provide Data/Service federation through capabilities metadata as distinct from data federation/replication approaches.
We also provide enhanced decision support with domain specific metadata languages and interactive mapping tools. We propose an architecture framework to transform heterogeneous and dispersed data into human-interpretable maps and integrate multiple information sources into interactive user interfaces such as digital photography, demographic information, and information from simulations. 
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