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Symbol Based Data Repository 

In order to meet the demands of a dynamic complex landscape of infinite data schema and schema changes a major shift in how data is mapped to data repositories needs to occur. The Internet is the largest example of a diverse and complex data environment and can be used to understand best practice in defining how information is viewed, modified and shared. One single factor in allowing the Internet to be a valid repository of desperate information is that all information is presentable in human form and search-able based on simple word (or referred to in this document as symbol) context. This is an important distinction which we believe can be better utilized in the SOA data-store environment to increase data usage, decrease development time, and enhance performance. 

This document will outline a methodology and practice to use discovery, storage and retrieval methods based on symbols to enhance an enterprises capability for understanding and managing their data and data schema. We identify this as a Symbol Based Repository (SBR).

Problem Areas 

The problems currently faced in large scale, multi-organizational and multi-disciplined data store are enumerable. Below are several defined issues that we believe an SBR can help. 

· Schema Mapping 
The current data store methodologies implement data schema design before the data usage and store. The data schema design must be done before system usage due to the tight connection between service logic and data storage definition. This issue becomes exponential when dealing with multi-organizational and multi-disciplined data. The inherent problem is that the current data-stores can only store a limited, and usually only one, definition of the data schema with the schema defined for the data repository. For example, an Oracle database utilizes data in tables, records and fields in which each data element must be mapped to a static definition. In order to represent a separate data view, i.e. change the relational table mapping, work has to go into the coordination of changing all services accessing those changed data elements. This is an incredible time consuming effort that can be reduced using the SBR. 

· Data Mining and Searching 
The current data mining applications for contextual data stores mostly rely on either static schema queries in which the data schema must be known before the request will work or generic symbol (or word) searches to grab large amounts of free-form data which context has to be disseminated and applied. Most high-end data mining tools implement an abstraction layer similar to an SBR to piece together desperate data elements but those abstractions are localized to the tool and not implemented as a core structure of the architecture.  An SBR built directly into the enterprise allows for better data definitions localized to the services utilizing the information. 

· Performance
Above all performance needs to be key in a data repository and this has typically been achieved by restricting data schema to a performance design. This is a major problem when dealing with very flexible data across a large organization. Performance becomes a bigger issue when data is incorrectly applied into a bad schema. This can become critical when services build directly on the schema without an intermediate layer of flexibility to allow for changes. An SBR allows a layer of abstraction that can correct schema mistakes without major changes to the enterprise architecture. 

SBR Components 

In order to solve this problem we propose an SBR data storage approach which pushes data schema off on the transformation services and human interfaces instead of the data store itself. This is similar to what CSS does for HTML by separating the data from the display. In order to do this the following practices need be implemented. 

· All data-stores must host their schema and optionally their data to a symbolic access layer. This layer provides an interface to allow for symbol searches across the repository. It also defines a common interface for schema maps. 
· All data-stores must provide a mapping between the symbol search syntax and the native search syntax of the repository. 

· All data-stores that are mutable must provide a mapping between the symbol store syntax and the native store syntax of the repository. 

· A generic symbol search engine and object query language must be implemented against the SBR for data discovery. 

Symbol Layer  

The SBR is represented as a network of symbols by which each symbol could be any size but identifiable by language. You could equate this to words in a sentence in which an individual word conveys meaning but the sentence as a whole conveys a higher meaning. This meaning can be refined using the abstraction layer which defines a localized schema to the requesting user.  These symbols are related together through simple path links that can be traversed much like a language sentence. Just as in a sentence the meaning of the sentence is derived by the words and placement of words in the sentence but even when the sentence structure is changed it still makes sense to the reader. This is the power of the SBR in making sense out of desperate data schema's. 

The interface to the symbol layer will accept a generic symbol search and symbol pair searches. The interface will also accept a standard symbol query language (i.e. OOXML, XPATH) for traversing the symbol network. 

Data-Bridges 

A data-bridge is defined in this document as a set of logic that translates core data repositories such as relational and network based databases into a symbol representation to the symbol layer. It also conversely translates symbols back into the core data repositories. 

Let's assume we have three different data locations three of which are in classical database tables and the fourth in an XML repository. 

SQL Table Name: Contacts 

	First Name 
	Last Name 

	John 
	Doe 


  

SQL Table Name: People 

	First Name 
	Last Name 
	Home Phone 

	Jane 
	Smith 
	301-555-1212 


  

Object Database -- Friends Structure 

	First Name 
	Last Name 
	Home Phone 
	Cell Phone 

	Dave 
	White 
	410-555-1212 
	703-555-1212 



All objects in the data-store can be referenced by tracing object relationships. Each object must be identified with one or more symbols which, when related to its symbol peers, represent the context of the data from the repository view. 

The above symbol network could be mapped using data-bridges into a relational symbol pattern as follows:
	Global 
	Contacts 
	First.Name 
	Value
	John

	
	
	Last.Name 
	Value
	Doe

	
	People 
	First.Name 
	Value
	Jane

	
	
	Last.Name 
	Value
	Smith

	
	Friends 
	First.Name 
	Value
	Dave

	
	
	Last.Name 
	Value
	White

	
	
	Home.Phone 
	Value
	410-555-1212

	
	
	Cell.Phone 
	Value 
	703-555-1212 

	
	
	
	Is 
	Integer 


  

As you will note the schema can be traversed and understood by a human due to the symbols projected. Any structure information that is needed has to be symbolized (i.e. adding an Is Integer relationship to the Cell Phone) 

Master Data-Bridge 

The master data-bridge is a repository that acts like the glue to all other data-bridges. It inherently stores all objects outside of contextual based data-stores. The Master Data-bridge is essential in providing a flexible layer of data storage until data can be assimilated into contextual data-stores. The Master Data-bridge also provides the link relationships between objects related by two desperate data-bridges. The data ingestion service defined below therefore can categorize data into contextual data-stores without changing the symbol relationships at the symbol layer. 

Query Engine 

In order for the generic data-store to work it must be accessible at the symbol layer using standard query tools like a symbol (or word) search and relationship searches such as XPath or OOSQL. For simplicity we will utilize a simple search path schema for this document. 

For Example: 

Let us assume that a service is looking to find all people objects in the data store. For simplicity we will assume that this service knows how to use the symbol search schema. A request is made to the symbol data store layer defining the below search. 

[].(Last Name.Value.White && First Name..Dave) 

The search is passed to the symbolic layer which combines the query engine with the data-bridges to derive an output logic for querying the data-stores. 

In the above example the following logic is returned  

Select * from contacts where last name = 'White' and first name = 'Dave'; 

Select * from friend where last name = 'White' and first name = 'Dave'; 

FIND (Friends.(Last.Name.White && First.Name.Dave)) 

The query engine could also produce a function for direct query of data-stores to allow additional queries to bi-pass the symbol layer and query the repositories directly. 
For Example: 

The above query could return as a function to query future names 

SDRObject query(String variableList[]) 

{ 

     try 

     { 

         SDRObjectArray SDROA = new SDRObjectArray(); 

         RalationalQuery(SDRObjectArray, "SELECT * from CONTACTS where Last Name 
= '" + variableList[0] + "' and First Name = '" + variableList[1] + "';"); 

         RalationalQuery(SDRObjectArray, "SELECT * from CONTACTS where Last Name 
= '" + variableList[0] + "' and First Name = '" + variableList[1] + "';"); 

         NetworkQuery(SDRObjectArray,"FIND(Friends.(Last.Name." + variableList[0] + " 
&& First.Name." + variableList[1] + "))"); 

         return SDROA; 

     } 

     catch (Exception e) 

     { 

         return null; 

     } 

}

Schema Mapping Layer 

The most important part of the SBR is how to translate the symbols into the perspective of the user. This is where the schema maps are important. In the SBR design there could be an unlimited number of schema logic to represent how users of the data want the data structured. This job is made easier due to the fact that the schema mapping uses the symbol layer interface. 

Symbols can now be defined that identify objects in the SBR. These new symbols can be mapped into the SBR directly or reside in an ontology search tree all depending on the performance needs. 

For Example: 

We can define an object schema using the symbol query language 

Person = [].(Last.Name && First.Name)

Phone Number = (First.Name && Last.Name && ..Phone.Value.[]) 

Smart.Person = [].(Person && IQ.Is.(>100)) 

When a search is done for "Person" through the above schema map the translation returns all objects with a symbol tree associated with Last.Name and First.Name. These Schema maps can be used to introduce new symbols directly into the SBR so that queries are not needed depending on the performance needs. It is essential to note that these schema maps are localized and do not need to be mandated on the global enterprise.

Ingest Service 

The ingest service is used to classify symbolic data into specific data-store schema. This service runs against the master data-bridge to find and store data objects from the master data-bridge into contextual data-stores for performance purposes. It's purpose is to maintain the symbol relationships at the symbol layer while changing and optimizing the data storage underneath. 

Benefits of SBR 

· The entire repository can be traversed and understood by a human. This allows for quicker data discover and data dissemination. 

· The data repository can project any number of views to meet the needs of the user based on localized schema maps. 

· The data repository does not rely on one type of data store and can be therefore very diverse. 

· The symbol layer allows for indirect mapping to underlying contextual data-sources for flexibility in changing data patterns under the symbol layer without affecting changes to the schema maps built on symbol layer. 

· The SBR does not interfere with current SOA implementations making it very easy to integrate to existing systems. 

Drawbacks of SBR  

· Managing the translation layer must be done by subject matter experts to assure the proper mapping applies. This would still be a problem in a normal system but the SBR mapping is more amorphous. 

· Performance may be degraded due to the translation process if the number of mappings is high. This could be optimized through the ingest layer or by using direct ingest to underlying data-stores.

· Time to index symbols and symbol storage is inefficient compared against static contextual data stores. This can be mitigated by only indexing items that need to be globally accessed.
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