ABSTRACT - 1:
Statement of the research problem: Geographically distributed heterogeneous data are administrated by different organizations, are provided in a variety of formats, and are stored using a number of technologies (such as databases, file systems, resource brokers, and so on). Accessing and integrating different data from different providers using different heterogeneous technologies is a difficult task. Furthermore, multiple data source not only needs to be integrated but also transformed into comprehensible representations. Based on their attributes, data/information should be accessible and queriable through their comprehensible representations.
General Background: SRB and Ogsa-DAI are the well-known projects dealing with the related research problems. SRB puts more emphasis on managing and maintaining data files, while OGSA-DAI puts more emphasis on data retrieval in Grid environment. Both try to provide uniform API to access heterogeneous data sources by using separate metadata Catalog services. SRB’s catalog service is MCAT and Ogsa-DAI’s is MCS. They deal with the attribute based querying over data through their catalog services.
In contrast to OGSA-DAI, we are tackling DIKW to describe the hierarchy of Data-Information-Knowledge-Wisdom that we are attempting to support. Compared to SRB, Instead of using catalog services, we use the capability based metadata at each information sources (filter). These capabilities can be aggregated (when the filters are chained) and updated (static/dynamic) to keep the system up-to-date. 

Proposed Solution and Methodology: We create an architectural framework solving these common scientific data and information federation problems at the application level, and list requirements and challenges for creating that architecture. Our main approach to the problem solution is using domain specific XML interfaces and metadata enabled Web Service based filter services. Filter Services are information sources that enable federated information management through their predictable input/output interfaces defined by capability documents. The whole proposed architecture is a Web Service implementation of a Service Oriented Architecture model. Since each filter will be capable of doing caching and load balancing, we expect high performance outputs. Methodology: We start with GIS domain to create proposed architecture for the problem solution, and try to generalize it for the other domains, and list the challenges in creating more generic architecture.
Test and Experiments: We test our system with real ServoGrid applications (VC and PI) by using our implementation of the interactive decision support (IDS) tools. We create static map images and movies for the Servo applications. Movies are composed of static images. Each static image might be created by data coming from different filters (ASFS and/or ASVS) or as an image from another ASVS directly. We will calculate the performance based on time to access and display the data and play the animations or movies for different sizes, as well as determine how caching and load balancing affect the system performance. We will also compare the performance results obtained by the proposed architecture with those obtained by ordinary systems.

Expected Contributions: We formalize the Federated Service Oriented Information Management Grid (we call it ASIS) through capabilities metadata, defining all the data/information sources as interacting Web Service filters with standard metadata service ports. We also define application level enhanced decision support architecture with domain specific metadata languages and interactive tools with query capabilities.
ABSTRACT - 2: (more concrete)
Distributed and Cascaded Machine Communications through Service Oriented Federated Filter Services for data access and querying
Statement of the research problem:
Geographically distributed heterogeneous data are administrated by different organizations, are provided in a variety of formats, and are stored using a number of technologies (such as databases, file systems, resource brokers, and so on). Accessing and integrating different data from different providers using different heterogeneous technologies is a difficult task. Furthermore, multiple data source not only needs to be integrated but also transformed into comprehensible representations through cascaded machine communications. Based on the provided data attributes, data/information should be accessible and queriable through their comprehensible representations. 
Proposed Solution and Methodology:
We propose general filter structure (required ports and interfaces), ports and protocols enabling above communication between machines. Our main approach to the problem solution is using domain specific XML interfaces and metadata enabled Web Service based filter services. Filter Services are information sources that enable federated information management through their predictable input/output interfaces defined by capability documents. The whole proposed architecture is a Web Service implementation of a Service Oriented Architecture model. We plan to enhance our Filter architecture by adding caching and load balancing capabilities. Sample communication scenario:
Machine - 1: Describe yourself 

Machine - 2: Here is my capabilities document. See the information about myself, my functionalities, and the ways to communicate with me.

Machine - 1: Can I get your description of data (such as schema file or DDT)?

Machine - 2: Yes. Here is. Your further requests to access and query that data should be created based on the attributes defined in that schema.

Machine - 1: How can I get your Data X?

Machine - 2: Again defined in capabilities document. I have WSDL file given in capability document. Look at there and create client stubs to invoke.

Machine - 1: Can I get further information (in HTML or in text) about Data X?

Machine - 2: Yes. I provide data in HTML based on your attribute based query.

Methodology: We start with GIS domain to create proposed architecture for the problem solution, and try to generalize it for the other domains, and list the challenges and requirements.
Test and Experiments:
Our motivating domain is GIS. We will make the proposed system test in GIS domain with real ServoGrid applications (VC and PI) by using our implementation of the interactive decision support (IDS) tools. We will calculate the performance based on time to access and display the data and play the animations or movies for different sizes, as well as determine how caching and load balancing affect the system performance. We will also compare the performance results obtained by the proposed architecture with those obtained by ordinary systems.
Expected Contributions:
We formalize requirements of creating a generic architecture framework for the Service Oriented Federated Filter Services enabling remote and heterogeneous data access and querying.
ABSTRACT – 3 (The Most Concrete)

Distributed and Cascaded Machine Communications through Service Oriented Federated Filter Services for data access and querying
Statement of the research problem:
Geographically distributed heterogeneous data are administrated by different organizations, are provided in a variety of formats, and are stored using a number of technologies (such as databases, file systems, resource brokers, and so on). Accessing and integrating different data from different providers using different heterogeneous technologies is a difficult task. Furthermore, multiple data source not only needs to be integrated but also transformed into comprehensible representations through cascaded machine communications. The attributes of the data/information which are building these comprehensible representations should be interactively accessed and queried. 
Proposed Solution and Methodology:
Solution: Since each domain has its own data model and service requirements, creating a general solution at the application level seems like a theoretically impossible task. Our main approach to the problem solution is two-way. One way is creating a complete architecture for the problem solution in a specific domain (GIS). The other way is creating general architectural instructions to be applied to every domain. For the problem solution, we propose domain specific XML interfaces and metadata enabled Web Service based filter services. Filter Services are information sources that enable federated information management through their predictable input/output interfaces defined by capability documents. Filter Services are enhanced with caching and load balancing capabilities. The whole proposed architecture is a Web Service based SOA model. 
Methodology: We try to solve the research problem in GIS domain and then, generalize it for the other domains and list the challenges and requirements.
Test and Experiments:
We make the proposed system test in the GIS domain with real ServoGrid applications (VC and PI) by using our implementation of the interactive decision support (IDS) tools. We test our system with some real Servo applications involving the creation of map movies and animations. Each frame of a movie is created from the time series data. The number of the frames per movie changes depending on the time intervals and periodicity. The time series data comes from the different heterogeneous data providers and undergoes some filtering operations and turns into some comprehensible representations to create a movie frame. In our tests, we highlight the performance gains by using the proposed Filter Services enabling cascaded machine communications (with caching and load balancing capabilities). We also compare our performance results obtained from the proposed architecture with those obtained from ordinary systems.
Expected Contributions:
We create an OGC compatible SOA based Information Management System for the GIS domain.  We extend and enhance the OGC’s service descriptions (with caching and load balancing capabilities) and interfaces. We call them Filter Services. 
Using our experience with OGC GIS, we define the instructions, and formalize the generic architecture enabling distributed and cascaded machine communications (running in different platforms and operating systems) through the Service Oriented Federated Filter Services for data/information access and querying. 
