Xayacore_001 Function Summary:

This document summarizes the functionality of the 001 (i.e. pre-pre-alpha) iteration of the XAYA core library. This first iteration has 22 functions that manipulate data represented as “directed acyclic graphs” i.e. a network. This data representation is useful for handling manipulations of data tables, searches of database schema, and simple inferences from logic statements (predicates) that have been represented as graphs. The graph representation used is one used in “Python Patterns – Implementing Graphs” by GvR, available at: http://www.python.org/doc/essays/graphs.html
A directed acyclic graph is represented as a dictionary, where keys are nodes, and associated with each key is a list of values, that are connected by a direct arc. Other graph representations are possible – and may be supported in a future version of XAYA
If  there’s a function that’s not here, that you think should be here --  please let me know:

mishtu@harmeny.com 

There is more detail on inputs required for each function in the code docstrings and the function algorithms are usually laid out in comments in the code. 

Input/Out: Handles moving data between various storage formats

readGraph – reads a graph from XAYA format text file

writeGraph – writes a graph to XAYA format text file

shelveGraph – shelves a graph to disk storage.

Data Structure transformations:

transGraphToList  -- transforms a graph to a list representation

transListToGraph – transforms a list of items to a graph representation

transValueToKey – given a graph and a key; transforms values to keys; and value indexes to values in the output graph. 

Search Operations on Graphs

findAllPathsAsLists  -- based on GvR’s document, given a start-node and end-node, outputs lists of paths. This function is used as the basis for several other functions below. Used for querying given a defined start and end. E.g. “Find all Flight Paths from Sydney to Toronto”. 

findAllPaths – wraps “findAllPathsAsLists” so output is a XAYA format graph.

findPathsUp – Given a graph, an end-node, a comparison operator and a path-length, finds all paths that satisfy the pattern. Used for querying based on a targeted end-point. E.g. “Find all grandparents of Spock”. 

findPathsDown --  Given a graph, a start-node, a comparison operator and a path-length, finds all paths that satisfy the pattern. Used for querying based on a targeted start-point. E.g. “Find all grandchildren of Kirk. 

findRootsLeaves – Given a graph, find all Root Nodes (no parents) and all Leaf Nodes (no children).

findPathsToRoot --  Given selected nodes, find all paths to root nodes. Can be used to develop automated query generators from database and similar schema representations

filterSubPaths – Given a set of paths, filter out any paths which are subsets of other paths. 

findUniquePathsToRoot –  Utilizes “findPathsToRoot” and “filterSubPaths” to find unique paths to Root, given a selected set of nodes.  A generalization of the path finding mechanism used in the LifeLine software.

Binary Operations on Graphs

unionGraphs – Given two input graphs, returns their set-theoretic union graph. If the graphs represent predicates, this operation is like a logical “or”. 

intersectGraphs – Given two input graphs, A and B, returns a set-theoretic intersection graph. If the graphs represent predicates, this operation is like a logical “and”

differenceGraphs – Given two input graphs, A and B, returns a set-theoretic difference graph A-B (those nodes/edges in A that are not in B). 

bindGraphsByValues – Given two graphs that have a parent-child relationship, returns for a given Key and Value in the parent,  all Key’s and in the child for a specific value.  (for example, the parent graph could be “Measures”, whose keys are table names, and whose values are measure names for a given table; and the child graph could be a “Data Table” and represents rows of data – “bindGraphsByValues” allows one to select a particular column of data by the measure name.) Imitates some of the internal functionality in database catalogs. 

Adding/Dropping Nodes and Edges from a Graph

addNode – Utility function that wraps “unionGraphs” to make it easy to add a new node to a graph. 

dropNode – Utility  function that makes it easy to drop a node from a graph. 

addEdge – Utility function that wraps “unionGraphs” and makes it easy to add an edge to a graph. 

dropEdge – Utility function that wraps “differenceGraphs” to make it easy to drop an edge from a graph. 

Note  – all utility functions make no changes to input graphs, but return their values as an output graph. Most of the other functions also behave that way (i.e. no “side effects” to a function). 
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