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com.sparsity.sparksee.al gorithms.CommunitiesSCD

com.spar sity.spar ksee.algorithms
Class CommunitiesSCD

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Cormuni t yDet ecti on

I+-<:om sparsity. sparksee. al gorithns. Di sj oi nt Cormuni t yDet ecti on

I+- com sparsity. sparksee. al gorithns. Conmruni ti esSCD

All Implemented I nterfaces:
Closesble

public class CommunitiesSCD
extends DigointCommunityDetection

CommunitiesSCD class.

Implementation of the community detection algorithm " Scalable Community Detection™ based on the paper "High quality, scalable
and parallel community detection for large real graphs' by Arnau Prat-Perez, David Dominguez-Sal, Josep-LIuis Larriba-Pey -
WWW 2014.

The purpose of this algorithm is to find digjoint communities in an undirected graph or in adirected graph which will be considered
as an undirected one.

It is possible to set some restrictions after constructing a new instance of this class and before running it in order to limit the resullts.

After the execution, we can retrieve the results stored in an instance of the DisjointCommunities class using the getCommunities
method.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | Conmuniti esSCD( Sessi on session)
Creates a new instance of CommunitiesSCD.

Method Summary

void | addAl | EdgeTypes()
Allows connectivity through all edge types of the graph.

void | addAl | NodeTypes()
Allows connectivity through al node types of the graph.

void | addEdgeType(int type)
Allows connectivity through edges of the given type.

void | addNodeType(int type)
Allows connectivity through nodes of the given type.

voi d | excl udeEdges(Ohj ects edges)
Set which edges can't be used.
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void | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Di sj oi nt Communi ties | get Communities()
Returns the results generated by the execution of the algorithm.

void | includeEdges(Ohjects edges)
Set additional edges that can be used.

voi d | includeNodes(Objects nodes)
Set additional nodes that can be used.

void | run()
Executes the algorithm.

void | setLookAhead(int | ookahead)
Sets the size of the lookahead iterationsto look (5 by default).

void | setMaterializedAttribute(String attributeNane)

Creates a new common attribute type for al node typesin the graph in order to store,
persistently, the results related to the disjoint communities found while executing this
agorithm.

Methodsinherited from classcom spar sity. sparksee. al gorit hns. Di sj oi nt Contruni t yDet ecti on

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, excl udeEdges,
excl udeNodes, get Conmmunities, includeEdges, includeNodes, run,
set MaterializedAttribute

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Comuni t yDet ecti on

addAl | NodeTypes, addNodeType, close, excludeEdges, excludeNodes, includeEdges,
i ncl udeNodes, isC osed, run

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Constructors

CommunitiesSCD

publ i ¢ Comruni ti esSCD( Sessi on sessi on)

Creates anew instance of CommunitiesSCD.

After creating thisinstance is required to indicate the set of edge types and the set of node types which will be navigated
through while traversing the graph in order to find the communities.

(continued on next page)
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(continued from last page)

Parameters:
sessi on - [in] Session to get the graph from and cal culate the communities

M ethods

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAllEdgeTypes
public void addAl | EdgeTypes()

Allows connectivity through all edge types of the graph.
The edges can be used in Any direction.

getCommunities

public DisjointComunities getCommunities()

Returns the results generated by the execution of the algorithm.

These results contain information related to the disjoint communities found as the number of different components, the set
of nodes contained in each component or many other data.

Returns:
Returns an instance of the class DisjointCommunities which contain information related to the digjoint communities
found.

run

public void run()

Executes the algorithm.

addEdgeType
public void addEdgeType(int type)
Allows connectivity through edges of the given type.

The edges can be used in Any direction.

Parameters:
t ype - [in] Edge type.

(continued on next page)
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(continued from last page)

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's |ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

setM aterializedAttribute
public void setMaterializedAttribute(String attributeNane)

Creates a new common attribute type for al node types in the graph in order to store, persistently, the results related to the

disioint communities found while executing this agorithm.

Whenever the user wants to retrieve the results, even when the graph has been closed and opened again, it is only necessary
to create a new instance of the class DigjointCommunities indicating the graph and the name of the common attribute type

which stores the results. This instance will have al the information related to the digjoint communities found in the
moment of the execution of the algorithm that stored this data.

It is possible to run the algorithm without specifying this parameter in order to avoid materializing the results of the
execution.

Parameters:

at t ri but eNane - [in] The name of the common attribute type for all node types in the graph which will store
persistently the results generated by the execution of the algorithm.

addNodeType
public void addNodeType(int type)

Allows connectivity through nodes of the given type.

Parameters:
type - null

includeNodes

public void includeNodes(Obj ects nodes)

Set additional nodes that can be used.

Thiswill replace any previously specified set of include nodes. Using this optional method adds valid nodes to the nodes of

any node type explicitly set as avalid type. Should only be used to include specific small sets of nodes becauseit's less
efficient than just using a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

setL ook Ahead
public void setLookAhead(int | ookahead)

Sets the size of the lookahead iterations to look (5 by default).

(continued on next page)
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(continued from last page)

Parameters:
| ookahead - [in] Number of iterations. It must be positive or zero.

addAlINodeTypes
public void addAl | NodeTypes()

Allows connectivity through all node types of the graph.

includeEdges
public void includeEdges(Obj ects edges)

Set additional edges that can be used.

Thiswill replace any previously specified set of include edges. Using this optional method adds valid edges to the edges of
any edge type explicitly set asavalid type. Should only be used to include specific small sets of edges becauseit's less
efficient than just using an edge type. For any edge to be used, both nodes must be also valid.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.
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com.spar sity.spar ksee.algorithms
Class CommunityDetection

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorithms. Cormuni t yDet ecti on
All Implemented I nterfaces:
Closesble

Direct Known Subclasses:
DigjointCommunityDetection

public class CommunityDetection
extends Object
implements Closeable

CommunityDetection class.

Any class implementing this abstract class can be used to solve a problem related to graph connectivity as finding the strongly
connected components, finding the weakly connected components.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | addAl | NodeTypes()
Allows connectivity through al node types of the graph.

void | addNodeType(int type)
Allows connectivity through nodes of the given type.

void | close()
Closes the CommunityDetection instance.

voi d | excl udeEdges(Ohj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

void | includeEdges(Objects edges)
Set additional edges that can be used.

void | includeNodes(Objects nodes)
Set additional nodes that can be used.

bool ean | isC osed()
Gets if CommunityDetection instance has been closed or not.

void | run()
Runs the algorithm in order to find the connected components.

Methodsinherited from classj ava. | ang. Qbj ect
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clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oC oseabl e

cl ose

M ethods

run

public void run()

Runs the algorithm in order to find the connected components.

This method can be called only once.

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

isClosed

public bool ean isd osed()

Getsif CommunityDetection instance has been closed or not.

Returns:
TRUE if the CommunityDetection instance has been closed, FAL SE otherwise.

See Also:
cl ose()

addNodeType
public void addNodeType(int type)

Allows connectivity through nodes of the given type.

Parameters:
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(continued from last page)
type - null

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

close

public void cl ose()

Closes the CommunityDetection instance.

It must be called to ensure the integrity of all data.

includeNodes
public void includeNodes(Obj ects nodes)
Set additional nodes that can be used.
Thiswill replace any previously specified set of include nodes. Using this optional method adds valid nodes to the nodes of

any node type explicitly set asavalid type. Should only be used to include specific small sets of nodes becauseit's less
efficient than just using a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAlINodeTypes
public void addAl | NodeTypes()

Allows connectivity through all node types of the graph.

includeEdges
public void includeEdges(Obj ects edges)
Set additional edges that can be used.
Thiswill replace any previously specified set of include edges. Using this optional method adds valid edges to the edges of

any edge type explicitly set asavalid type. Should only be used to include specific small sets of edges because it's less
efficient than just using an edge type. For any edge to be used, both nodes must be also valid.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.
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com.spar sity.spar ksee.algorithms
Class ConnectedComponents

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorit hms. Connect edConponent s

All Implemented I nterfaces:
Closesble

public class ConnectedComponents
extends Object
implements Closeable

ConnectedComponents class.

This class contains the results processed on a Connectivity algorithm.

These results contain information related to the connected components found. We must consider that each connected component
has a number in order to identify it. These number identifiers are values from 0 to N-1, where N is the number of different

connected components found.

When executing any implementation of the Connectivity, it is possible to indicate whether the results of the execution must be
stored persistently using the class Connectivity setMaterializedAttribute method. In case the results are set to be materialized, users
can retrieve this data whenever they want, even if the graph has been closed and opened again, just by creating a new instance of

this class.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | ConnectedConponents(Session s, String materializedattribute)
Creates a new instance of ConnectedComponents.

Method Summary

void | close()
Closes the ConnectedComponents instance.

l ong | get Connect edConponent (I ong i dNode)
Returns the connected component where the given node belongs to.

I ong | get Count ()
Returns the number of connected components found in the graph.

hj ects | getNodes(| ong i dConnect edConponent)

Returns the collection of nodes contained in the given connected component.

long | getSize(long i dConnect edConponent)
Returns the number of nodes contained in the given connected component.

bool ean | isC osed()
Gets if ConnectedComponents instance has been closed or not.
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Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. Cl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Constructors

ConnectedComponents

publ i ¢ Connect edConponent s( Sessi on s,
String materializedattribute)

Creates a new instance of ConnectedComponents.

This constructor method can only be called when a previous execution of any implementation of the Connectivity class has
materialized the results in acommon attribute type for all the nodes in the graph. For further information about
materializing the results processed on any Connectivity execution see the documentation of the

Connectivity#SetM aterializedAttribute method.

Parameters:

s - [in] Session to get the graph Graph on which the information will be retrieved just by getting the values contained
in the given common attribute type for all the nodesin the graph and processing them.

mat eri al i zedat t ri but e - [in] The common attribute type for all the nodes in the graph where datawill be
retrieved in order to process the results related to the connected components found in the graph.

M ethods

getSize
public long getSize(long i dConnect edConponent)

Returns the number of nodes contained in the given connected component.

Parameters:
i dConnect edConponent - The connected component for which the number of nodes contained in it will be returned.

Returns:
The number of nodes contained in the given connected component.

getCount
public | ong get Count ()

Returns the number of connected components found in the graph.

Returns:

Page 12 of 386




com.sparsity.sparksee.a gorithms.ConnectedComponents

(continued from last page)
The number of connected components found in the graph.

isClosed

public bool ean isd osed()

Getsif ConnectedComponents instance has been closed or not.

Returns:
TRUE if the ConnectedComponents instance has been closed, FAL SE otherwise.

See Also:
cl ose()

getConnectedComponent
public | ong get Connect edConponent (1 ong i dNode)

Returns the connected component where the given node belongs to.

Parameters:
i dNode - [in] The node identifier for which the connected component identifier where it belongs will be returned.

Returns:
The connected component identifier where the given node identifier bel ongs to.

getNodes
public Objects get Nodes(l ong i dConnect edConponent)

Returns the collection of nodes contained in the given connected component.

Parameters:

i dConnect edConponent - The connected component for which the collection of nodes contained in it will be
returned.

Returns:
The collection of node identifiers contained in the given connected component.

close

public void close()

Closes the ConnectedComponents instance.

It must be called to ensure the integrity of all data.
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com.spar sity.spar ksee.algorithms
Class Connectivity

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorithms. Connectivity
All Implemented I nterfaces:
Closesble

Direct Known Subclasses:
WeakConnectivity, StrongConnectivity

public class Connectivity
extends Object
implements Closeable

Connectivity class.

Any class implementing this abstract class can be used to solve a problem related to graph connectivity as finding the strongly
connected components, finding the weakly connected components.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | addAl | NodeTypes()
Allows connectivity through al node types of the graph.

void | addNodeType(int t)
Allows connectivity through nodes of the given type.

void | close()
Closes the Connectivity instance.

voi d | excl udeEdges(Ohj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Connect edConponents | get Connect edConponent s()
Returns the results generated by the execution of the algorithm.

bool ean | isC osed()
Gets if Connectivity instance has been closed or not.

void | run()
Runs the algorithm in order to find the connected components.

void | setMaterializedAttribute(String attributeName)

Creates a new common attribute type for all hode typesin the graph in order to store,
persistently, the results related to the connected components found while executing this
algorithm.
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Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. Cl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

M ethods

run

public void run()

Runs the algorithm in order to find the connected components.

This method can be called only once.

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's | ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

isClosed

public bool ean isd osed()

Getsif Connectivity instance has been closed or not.

Returns:
TRUE if the Connectivity instance has been closed, FAL SE otherwise.

See Also:
cl ose()

getConnectedComponents
publi ¢ Connect edConponents get Connect edConponent s()

Returns the results generated by the execution of the algorithm.

These results contain information related to the connected components found as the number of different components, the
set of nodes contained in each component or many other data.
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(continued from last page)

Returns:

Returns an instance of the class ConnectedComponents which contain information related to the connected
components found.

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

addNodeType
public void addNodeType(int t)

Allows connectivity through nodes of the given type.

Parameters:
t -null

setM aterializedAttribute
public void setMaterializedAttribute(String attributeNane)

Creates a new common attribute type for all node types in the graph in order to store, persistently, the results related to the

connected components found while executing this algorithm.

Whenever the user wants to retrieve the results, even when the graph has been closed and opened again, it is only necessary

to create a new instance of the class ConnectedComponents indicating the graph and the name of the common attribute

type which stores the results. This instance will have all the information related to the connected components found in the

moment of the execution of the algorithm that stored this data.

It is possible to run the algorithm without specifying this parameter in order to avoid materializing the results of the
execution.

Parameters:

at t ri but eName - [in] The name of the common attribute type for all node types in the graph which will store
persistently the results generated by the execution of the algorithm.

close

public void close()

Closes the Connectivity instance.

It must be called to ensure the integrity of all data.

addAlINodeTypes
public void addAl | NodeTypes()

Allows connectivity through all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class Context

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorit hrs. Cont ext

All Implemented I nterfaces:
Closesble

public class Context
extends Object
implements Closeable

Context class.

It provides avery similar functionality than the Traversal classes. The main difference is Context returns a resulting collection
whereas Traversal provides an iterator behaviour.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | Context(Session session, |ong node)
Creates a new instance.

Method Summary

void | addAl | EdgeTypes(EdgesDirection d)
Allows for traversing all edge types of the graph.

void | addAl | NodeTypes()
Allowsfor traversing al node types of the graph.

void | addEdgeType(int t, EdgesDirection d)
Allows for traversing edges of the given type.

voi d | addNodeType(int t)
Allows for traversing nodes of the given type.

void | close()
Closes the Context instance.

hj ects | conpute()
Gets the resulting collection of nodes.

static Objects | conpute(Session session, |ong node, TypelList nodeTypes, Typeli st
edgeTypes, EdgesDirection dir, int nmaxhops, bool ean incl ude)

Helper method to easily compute a context from a node.

voi d | excl udeEdges(Obj ects edges)
Set which edges can't be used.
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void | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

bool ean | isC osed()
Getsif Context instance has been closed or not.

voi d | set Maxi nunHops(i nt nmaxhops, bool ean incl ude)
Sets the maximum hops restriction.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut od oseabl e

cl ose

Constructors

Context

publ i ¢ Cont ext (Sessi on sessi on,
['ong node)

Creates anew instance.

Parameters:
sessi on - [in] Session to get the graph from and perform operation.
node - [in] Node to start traversal from.

M ethods

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's | ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

excludeEdges
public void excl udeEdges(Obj ects edges)
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(continued from last page)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

compute
public Objects conmpute()

Gets the resulting collection of nodes.

Returns:
The resulting collection of nodes.

isClosed

public bool ean isd osed()

Getsif Context instance has been closed or not.

Returns.
TRUE if the Context instance has been closed, FAL SE otherwise.

See Also:
cl ose()

addEdgeType

public void addEdgeType(int t,
EdgesDi recti on d)

Allows for traversing edges of the given type.

Parameters:
t - [in] Edge type.
d - [in] Edge direction.

compute

public static Objects conpute(Session session
| ong node, -
Typeli st nodeTypes,
TypeLi st edgeTypes,
EdgesDirection dir,
int _nmaxhops,
bool ean i ncl ude)

Helper method to easily compute a context from a node.

Parameters:
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(continued from last page)
sessi on - [in] Session to get the graph from and perform operation.
node - [in] Node to start traversal from.
nodeTypes - [in] Allowed node type list. NULL means all node types are allowed.
edgeTypes - [in] Allowed edge typelist. NULL means all edge types are allowed.
di r - [in] Allowed direction for the allowed edge types.
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.

i ncl ude - [in] If TRUE, the resulting collection will include those nodes at distance less or equal than the given one,
otherwise it will just include those nodes at distance equal than the given one. This parameter just makes sense if
maxhopsis different from O; in that case it includes all nodes no matters the distance.

Returns:
Returns an Objects with the computed context of a node.

setM aximumHops

public void set Maxi munHops(i nt maxhops,
bool ean i ncl ude)

Sets the maximum hops restriction.
All paths longer than the maximum hops restriction will be ignored.

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.

i ncl ude - [in] If TRUE, the resulting collection will include those nodes at distance less or equal than the given one,
otherwise it will just include those nodes at distance equal than the given one. This parameter just makes sense if
maxhops s different from O; in that case it includes all nodes no matters the distance.

addNodeType
public void addNodeType(int t)

Allows for traversing nodes of the given type.

Parameters:
t -null

close

public void close()

Closes the Context instance.

It must be called to ensure the integrity of all data.

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on d)

Allows for traversing all edge types of the graph.

Parameters:
d - [in] Edge direction.

Page 20 of 386



com.sparsity.sparksee.algorithms.Context

(continued from last page)

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class DigointCommunities

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorithms. Di sj oi nt Cormuni ties

All Implemented I nterfaces:
Closesble

public class DisjointCommunities
extends Object
implements Closeable

DigjointCommunities class.
This class contains the results processed on a DisjointCommunityDetection algorithm.

These results contain information related to the communities found. We must consider that each community has a number in order
to identify it. These number identifiers are values from 0 to N-1, where N is the number of different communities found.

When executing any implementation of the DisjointCommunityDetection, it is possible to indicate whether the results of the
execution must be stored persistently using the class DigjointCommunityDetection setMaterializedAttribute method. In case the
results are set to be materialized, users can retrieve this data whenever they want, even if the graph has been closed and opened
again, just by creating a new instance of this class.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public Di sj oi nt Communi ti es(Session session, String materializedattribute)
Creates anew instance of DisjointCommunities.

Method Summary

void | close()
Closes the DisjointCommunities instance.

long | get Community(long i dNode)
Returns the disoint community where the given node belongs to.

Il ong | get Count ()
Returns the number of communities found in the graph.

hj ects | getNodes(I ong i dComrunity)
Returns the collection of nodes contained in the given community.

long | getSize(long idConmunity)
Returns the number of nodes contained in the given community.

bool ean | isC osed()
Gets if DigjointCommunities instance has been closed or not.

Methodsinherited from classj ava. | ang. Qbj ect
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clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oC oseabl e

cl ose

Constructors

DigointCommunities

public Di sjoi nt Comuni ties(Session session,
String materializedattribute)

Creates a new instance of DisjointCommunities.

This constructor method can only be called when a previous execution of any implementation of the
DigjointCommunityDetection class has materialized the results in a common attribute type for al the nodes in the graph.
For further information about materializing the results processed on any DigjointCommunityDetection execution see the
documentation of the DisjointCommunityDetecti on#SetM aterializedA ttribute method.

Parameters:

sessi on - [in] Session to get the graph Graph on which the information will be retrieved just by getting the values
contained in the given common attribute type for all the nodesin the graph and processing them.

mat eri al i zedat t ri but e - [in] The common attribute type for all the nodes in the graph where datawill be
retrieved in order to process the results related to the communities found in the graph.

M ethods

getNodes
public Objects getNodes(long i dConmunity)

Returns the collection of nodes contained in the given community.

Parameters:
i dCommuni ty - The community for which the collection of nodes contained in it will be returned.

Returns:
The collection of node identifiers contained in the given community.

getCommunity
public | ong get Community(long i dNode)

Returns the disjoint community where the given node belongs to.

Parameters:
i dNode - [in] The node identifier for which the digoint community identifier where it belongs will be returned.

Page 23 of 386




com.sparsity.sparksee.al gorithms.DisjointCommunities

(continued from last page)

Returns:
The digoint community identifier where the given node identifier belongs to.

getCount
public | ong get Count ()

Returns the number of communities found in the graph.

Returns:
The number of communities found in the graph.

isClosed

public bool ean isd osed()

Getsif DigjointCommunities instance has been closed or not.

Returns:
TRUE if the DigointCommunities instance has been closed, FAL SE otherwise.

See Also:
cl ose()

getSize
public long getSize(long i dComrunity)

Returns the number of nodes contained in the given community.

Parameters:
i dCommuni t'y - The community for which the number of nodes contained in it will be returned.

Returns:
The number of nodes contained in the given community.

close

public void close()

Closes the DigjointCommunities instance.

It must be called to ensure the integrity of all data.
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com.spar sity.spar ksee.algorithms
Class Dig ointCommunityDetection

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Cormuni t yDet ecti on

I+- com sparsity. sparksee. al gorithns. Di sj oi nt Communi t yDet ecti on
All Implemented I nterfaces:
Closesble

Direct Known Subclasses:
CommunitiesSCD

public class DisjointCommunityDetection
extends CommunityDetection

DigjointCommunityDetection class.

Any class implementing this abstract class can be used to solve a problem related to graph connectivity as finding the strongly

connected components, finding the weakly connected components.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

voi d | addAl | EdgeTypes()
Allows connectivity through all edge types of the graph.

void | addAl | NodeTypes()
Allows connectivity through all node types of the graph.

voi d | addEdgeType(int type)
Allows connectivity through edges of the given type.

voi d | addNodeType(int type)
Allows connectivity through nodes of the given type.

voi d | excl udeEdges(Obj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Di sj oi nt Cormunities | get Conmunities()
Returns the results generated by the execution of the algorithm.

void | includeEdges(Ohjects edges)
Set additional edges that can be used.

voi d | includeNodes(Objects nodes)
Set additional nodes that can be used.
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void | run()
Runs the algorithm in order to find the communities.

void | setMaterializedAttribute(String attributeName)

Creates a new common attribute type for all hode typesin the graph in order to store,
persistently, the results related to the disjoint communities found while executing this
agorithm.

Methodsinherited from classcom spar si ty. spar ksee. al gori t hnms. Conmmuni t yDet ecti on

addAl | NodeTypes, addNodeType, close, excludeEdges, excludeNodes, includeEdges,
i ncl udeNodes, isC osed, run

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. Cl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

M ethods

run

public void run()

Runs the algorithm in order to find the communities.

This method can be called only once.

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's | ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAllEdgeTypes
public void addAl | EdgeTypes()

Allows connectivity through all edge types of the graph.
The edges can be used in Any direction.
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getCommunities

public DisjointComunities getComunities()

Returns the results generated by the execution of the algorithm.

These results contain information related to the disjoint communities found as the number of different components, the set

of nodes contained in each component or many other data.

Returns:

Returns an instance of the class DigjointCommunities which contain information related to the disjoint communities

found.

addEdgeType
public void addEdgeType(int type)
Allows connectivity through edges of the given type.

The edges can be used in Any direction.

Parameters:
t ype - [in] Edge type.

addNodeType
public void addNodeType(int type)

Allows connectivity through nodes of the given type.

Parameters:
type - null

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

setM aterializedAttribute
public void setMaterializedAttribute(String attributeNane)

Creates a new common attribute type for all node types in the graph in order to store, persistently, the results related to the

digoint communities found while executing this algorithm.

Whenever the user wants to retrieve the results, even when the graph has been closed and opened again, it is only necessary
to create a new instance of the class DigjointCommunities indicating the graph and the name of the common attribute type

which stores the results. Thisinstance will have all the information related to the digjoint communities found in the
moment of the execution of the algorithm that stored this data.

It is possible to run the algorithm without specifying this parameter in order to avoid materializing the results of the
execution.
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Parameters:
at t ri but eNane - [in] The name of the common attribute type for all node types in the graph which will store
persistently the results generated by the execution of the algorithm.

includeNodes

public void includeNodes(Obj ects nodes)

Set additional nodes that can be used.

Thiswill replace any previously specified set of include nodes. Using this optional method adds valid nodes to the nodes of
any node type explicitly set as avalid type. Should only be used to include specific small sets of nodes becauseit's less
efficient than just using a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAlINodeTypes
public void addAl | NodeTypes()

Allows connectivity through all node types of the graph.

includeEdges
public void includeEdges(Obj ects edges)

Set additional edges that can be used.

Thiswill replace any previously specified set of include edges. Using this optional method adds valid edges to the edges of
any edge type explicitly set asavalid type. Should only be used to include specific small sets of edges because it's less
efficient than just using an edge type. For any edge to be used, both nodes must be also valid.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.
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com.spar sity.spar ksee.algorithms
Class KOpt

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorit hms. KOpt

All Implemented I nterfaces:
Closesble

public class KOpt
extends Object
implements Closeable

KOpt class.

Implements the 2-Opt and 3-Opt algorithms
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public KOpt (Sessi on session, O DList tour)
Creates anew instance.
public KOpt ( Sessi on sessi on)
Creates a new instance.
Method Summary

voi d | addAl | EdgeTypes(EdgesDirection dir)
Allowsfor traversing all edge types of the graph.

void | addAl | NodeTypes()
Allowsfor traversing al node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

void | addNodeType(int type)
Allows for traversing nodes of the given type.

void | close()
Closes the KOpt instance.

doubl e | get Current Cost ()
Returns tour cost.

O DLi st get Current Tour ()
Returns tour as alist of nodes.

bool ean | isC osed()
Gets if KOpt instance has been closed or not.
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void | runThreeOpt ()
Runs 3-Opt local search.

void [ runTwoOpt ()
Runs 2-Opt local search.

void | setCurrentTour (O DLi st tour)
Sets current tour as alist of nodes.

voi d | set EdgeWei ght Attri buteType(int attr)
Sets the attribute to use as edge weight.

void | setMaxlterations(long maxlterations)
Sets maximum number of iterations.

void | setTineLint(long maxTi ne)
Limits execution time.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. Cl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Constructors

KOpt

public KOpt (Sessi on session,
DL st tour)

Creates anew instance.

Parameters:
sessi on - [in] Session to get the graph from and perform algorithm.
t our - [in] Initial tour that needs to be improved.

KOpt

publ i c KOpt (Sessi on session)

Creates anew instance.

Parameters:
sessi on - [in] Session to get the graph from and perform algorithm.
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M ethods

setCurrentTour
public void setCurrent Tour (O DLi st tour)

Sets current tour as alist of nodes.

Parameters:
t our - [in] Initial tour that needs to be improved.

getCurrentCost
publ i ¢ doubl e get Current Cost ()

Returns tour cost.

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows for traversing all edge types of the graph.

Parameters:
di r - [in] Edge direction.

getCurrentTour
public O DLi st getCurrent Tour ()

Returns tour as alist of nodes.

setEdgeWeightAttributeType

public void set EdgeWei ght AttributeType(int attr)
throws Runti meException

Sets the attribute to use as edge weight.

If the multiple edge are set for traversal, this attribute must be of type GLOBAL_TYPE or EDGES TY PE. Additionaly,
the attribute must be of type Double.

sparksee::gdb::Error

Parameters:
at t r - [in] The attribute type to use as aweight. Default: InvalidAttribute

Throws:
j ava. | ang. Runt i meExcepti on - null
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runTwoOpt
public void runTwoOpt ()

Runs 2-Opt local search.

addEdgeType

public void addEdgeType(int type,
EdgesDi rection dir)
t hrows Runti meException

Allows for traversing edges of the given type.

If the edge type was already added, the existing direction is overwritten

Parameters:
t ype - [in] Edgetype.
di r - [in] Edge direction.

Throws:
j ava. | ang. Runt i meExcepti on - null

runThreeOpt
public void runThreeOpt ()

Runs 3-Opt local search.

isClosed

public bool ean isd osed()

Getsif KOpt instance has been closed or not.

Returns:
TRUE if the KOpt instance has been closed, FAL SE otherwise.

See Also:
cl ose()

setM axlter ations

public void setMaxlterations(long maxlterations)

Sets maximum number of iterations.

By default the algorithm will run until no improvement can be made in the current tour.

Parameters:
max| t er ati ons - [in] Maximum number of iterations
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setTimeL imit
public void setTineLinit(long maxTi ne)

Limits execution time.

Parameters:
maxTi me - [in] Time limit in miliseconds

addNodeType

public void addNodeType(int type)
throws Runti meException

Allows for traversing nodes of the given type.
sparksee::gdb::Error

Parameters:
t ype - [in] Node type.

Throws:
j ava. | ang. Runt i meExcepti on - null

close

public void close()

Closes the KOpt instance.

It must be called to ensure the integrity of all data.

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class PageRank

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorit hnms. PageRank

All Implemented I nterfaces:
Closesble

public class PageRank
extends Object
implements Closeable

PageRank class.

Implements the PageRank algorithm
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public PageRank( Sessi on sessi on)
Builds the PageRank.

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allowsfor traversing all edge types of the graph.

void | addAl | NodeTypes()
Allowsfor traversing all node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

voi d | addNodeType(int type)
Allows for traversing nodes of the given type.

void | close()
Closes the PageRank instance.

bool ean | isC osed()
Gets if PageRank instance has been closed or not.

void | run()
Runs the algorithm.

voi d | setDanpi ng(doubl e danpi ng)
Sets the damping value for the PageRank.

voi d | setDefaul t Wi ght (doubl e wei ght)

Set.

Sets the default weight for those cases when a given edge does not have aweight attribute
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void | set EdgeWei ght Attri buteType(int attr)
Sets the attribute to use as edge weight.

void | setlnitial PageRankVal ue(doubl e start Val ue)
Setsthe initial PageRank value.

void | setNumliterations(int numterations)
Sets the number of iterations to run the PageRank for.

void | setQutputAttributeType(int attr)
Sets the output attribute type.

void | setStartingNode(long startNode)
Sets the starting node of the page rank to compute the Personalized PageRank variant.

void | setTol erance(doubl e tol erance)
Sets the tol erance threashold to continue computing the PageRank after each iteration.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. Cl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Constructors

PageRank

publ i ¢ PageRank( Sessi on sessi on)

Builds the PageRank.

Parameters:
sessi on - [in] The session to use

M ethods

setDamping
public void set Danpi ng(doubl e danpi ng)

Sets the damping value for the PageRank.

Parameters:
danpi ng - [in] The damping value. Default: 0.85
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setDefaultWeight
public void set Def aul t Wi ght (doubl e wei ght)

Sets the default weight for those cases when a given edge does not have aweight attribute set.

Default: 0.0

Parameters:
wei ght - [in] The default weight

run

public void run()
throws Runti meException

Runs the algorithm.

sparksee::gdb::Error

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows for traversing all edge types of the graph.

The direction isinterpreted as in which direction an edge can be followed from a node to influence other nodes.

Parameters:
di r - [in] Edge direction.

setOutputAttributeType

public void setQutputAttributeType(int attr)
throws Runti nmeException

Sets the output attribute type.

If the PageRank will run on more than one node type, then the output attribute must be of type GLOBAL_TYPE or
NODES TY PE. Otherwise, it must be avalid attribute for the used node type.

Parameters:
at t r - [in] The attribute to store the result. Default: InvalidAttribute

Throws:
j ava. | ang. Runt i meExcepti on - null

setStartingNode

public void setStartingNode(l ong start Node)
throws Runti neException

Sets the starting node of the page rank to compute the Personalized PageRank variant.
sparksee::gdb::Error

Parameters:
st art Node - null

Throws:
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j ava. | ang. Runt i meExcepti on - null

setl nitialPageRankValue

public void setlnitial PageRankVal ue(doubl e start Val ue)

Setstheinitial PageRank value.
If astarting node is set, thisinitial valueis only set for the starting node and the rest of nodes are set to 0.0

Parameters:
startVal ue - [in] Theinitial valueto set. Default: 0.0

setEdgeWeightAttributeType

public void set EdgeWei ght Attri buteType(int attr)
throws Runti meException

Sets the attribute to use as edge weight.

If the multiple edge are set for traversal, this attribute must be of type GLOBAL_TYPE or EDGES TY PE. Additionaly,
the attribute must be of type Double. Finally, negative weights are treated as non existing, so the default weight applies.

sparksee::gdb::Error

Parameters:
at tr - [in] The attribute type to use as aweight. Default: InvalidAttribute

Throws:
j ava. | ang. Runt i meExcepti on - null

addEdgeType

public void addEdgeType(int type,
EdgesDi rection dir)
t hrows Runti neException

Allows for traversing edges of the given type.

If the edge type was already added, the existing direction is overwritten The direction is interpreted as in which direction an

edge can be followed from a node to influence other nodes.

Parameters:
t ype - [in] Edge type.
di r - [in] Edge direction.

Throws:
j ava. | ang. Runt i meExcepti on - null

setNumlter ations

public void setNumterations(int numterations)

Sets the number of iterations to run the PageRank for.

Parameters:
num t er at i ons - [in] The number of interations to set. Default: 20

Page 37 of 386



com.sparsity.sparksee.al gorithms.PageRank

(continued from last page)

setTolerance
public void setTol erance(doubl e tol erance)
Sets the tolerance threashold to continue computing the PageRank after each iteration.

If al the changes to any PPR value after an iteration are below that tolerance threshold, the algorithm finishes.

Parameters:
t ol erance - [in] The tolerance to use normalized between 0 and 1. Default: 0.000001

isClosed

public bool ean isd osed()

Getsif PageRank instance has been closed or not.

Returns:
TRUE if the PageRank instance has been closed, FAL SE otherwise.

See Also:
cl ose()

addNodeType

public void addNodeType(int type)
throws Runti nmeException

Allows for traversing nodes of the given type.

Parameters:
type - null

Throws:
j ava. | ang. Runt i meExcepti on - null

close

public void close()

Closes the PageRank instance.

It must be called to ensure the integrity of all data.

addAlINodeTypes
public void addAl | NodeTypes()

Allowsfor traversing all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class RandomWalk

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Traver sal

I+- com sparsity. sparksee. al gorit hns. RandomMal k

All Implemented I nterfaces:
Closesble

public class RandomWalk
extends Traversa

RandomWalk class.

Implements the RandomWalk algorithm
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public RandomMl k( Sessi on sessi on, | ong node)
Builds the RandomWalk.

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allowsfor traversing all edge types of the graph.

void | addAl | NodeTypes()
Allows for traversing al node types of the graph.

Allows for traversing edges of the given type.

voi d | addEdgeType(int type, EdgesDirection dir)

void | addNodeType(int type)
Allows for traversing nodes of the given type.

voi d | excl udeEdges(Ohj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

i nt get Curr ent Dept h()
Returns the depth of the current node.

bool ean | hasNext ()
Gets if there are more objects to be traversed.

long | next()
Gets the next object of the traversal.
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void | reset(long startNode)
Sets the starting node of the RandomWalk.

voi d | setDefaul t Wi ght (doubl e wei ght)

Sets the default weight for those cases when a given edge does not have a weight attribute
Set.

void | set EdgeWei ght Attri buteType(int attr)
Sets the attribute to use as edge weight.

void | setlnCQutParaneter(double val)
Setsthe In-Out parameter of the RandomWwalk.

void | set Maxi munHops(i nt maxhops)
Sets the maximum hops restriction.

voi d | set ReturnParaneter(double val)
Sets the return parameter of the Randomwalk.

void | setSeed(int seed)
Sets the seed of the random walk.

Methodsinherited from classcom spar si ty. spar ksee. al gorit hns. Traver sal

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, cl ose, excludeEdges,
excl udeNodes, get CurrentDepth, hasNext, isC osed, next, setMaximumHops

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oC oseabl e

cl ose

Constructors

RandomWalk

publ i ¢ RandomAal k( Sessi on sessi on,
['ong node)

Builds the RandomWalk.

Parameters:
sessi on - [in] The session to use
node - [in] The starting node of the traversal

M ethods
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excludeNodes
public void excl udeNodes((bj ect s nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

setDefaultWeight
public void set Def aul t Wi ght (doubl e wei ght)

Sets the default weight for those cases when a given edge does not have a weight attribute set.

Default: 0.0

Parameters:
wei ght - [in] The default weight

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi rection dir)

Allows for traversing all edge types of the graph.

Parameters:
di r - [in] Edge direction.

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

set Seed

public void setSeed(int seed)

Sets the seed of the random walk.

Parameters:
seed - The seed to generate the random numbers that drive the random walk
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setEdgeWeightAttributeType
public void set EdgeWi ght Attri buteType(int attr)

Sets the attribute to use as edge weight.

If the multiple edge are set for traversal, this attribute must be of type GLOBAL_TYPE or EDGES TY PE. Additionaly,
the attribute must be of type Double. Finally, negative weights are treated as non existing, so the default weight applies.

Parameters:
at t r - [in] The attribute type to use as aweight. Default: InvalidAttribute

setlnOutParameter

public void setlnQutParaneter(doubl e val)

Sets the In-Out parameter of the Randomwalk.

Parameters:
val - TheIn-Out parameter to set. Default: 1.0

addEdgeType

public void addEdgeType(int type,
EdgesDirection dir)

Allows for traversing edges of the given type.

If the edge type was already added, the existing direction is overwritten

Parameters:
t ype - [in] Edge type.
di r - [in] Edge direction.

addNodeType
public void addNodeType(int type)

Allows for traversing nodes of the given type.

Parameters:
t ype - The node type to add

setRetur nPar ameter

public void setReturnParaneter(doubl e val)

Sets the return parameter of the Randomwalk.

Parameters:
val - Thereturn parameter to set. Default: 1.0
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next
public | ong next()

Gets the next object of the traversal.

Returns:
A node or edge identifier.

hasNext
publ i c bool ean hasNext ()

Getsif there are more objects to be traversed.

Returns:
TRUE if there are more objects, FAL SE otherwise.

getCurrentDepth
public int getCurrentDepth()

Returns the depth of the current node.
That is, it returns the depth of the node returned in the last call to Next().

Returns:
The depth of the current node.

I eset
public void reset(long startNode)

Sets the starting node of the RandomwWalk.
This method resets the RandomwWalk.
sparksee::gdb::Error

Parameters:
st art Node - null

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.

setM aximumHops
public void set Maxi munmHops(i nt maxhops)
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Sets the maximum hops restriction.

All paths longer than the maximum hops restriction will be ignored.

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.
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com.spar sity.spar ksee.algorithms
Class ShortestPath

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorithms. Short est Path
All Implemented I nterfaces:
Closesble

Direct Known Subclasses:
SinglePairShortestPath

public class ShortestPath
extends Object
implements Closeable

ShortestPath class.
Classes implementing this abstract class solve the shortest path problem in a graph.

The user must set which node and edge types can be used for the traversal.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allows for traversing all edge types of the graph.

voi d | addAl | NodeTypes()
Allowsfor traversing all node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

voi d | addNodeType(int type)
Allows for traversing nodes of the given type.

void | close()
Closes the ShortestPath instance.

voi d | excl udeEdges(Obj ects edges)

Set which edges can't be used.
voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.
bool ean | isC osed()

Getsif ShortestPath instance has been closed or not.

void | run()
Runs the algorithm.
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void | set Maxi munHops(i nt maxhops)
Sets the maximum hops restriction.

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass,
wai t

hashCode,

notify,

noti fyAll,

toString, wait,

wai t,

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

M ethods

addEdgeType

public void addEdgeType(int type,
EdgesDi rection dir)

Allows for traversing edges of the given type.

Parameters:
t ype - [in] Edge type.
di r - [in] Edge direction.

run

public void run()

Runs the algorithm.

This method can only be called once.

excludeNodes

public void excl udeNodes(Obj ects nodes)

Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:

nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

isClosed

public bool ean isd osed()
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Getsif ShortestPath instance has been closed or not.

Returns.
TRUE if the ShortestPath instance has been closed, FAL SE otherwise.

See Also:
cl ose()

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows for traversing all edge types of the graph.

Parameters:
di r - [in] Edge direction.

addNodeType
public void addNodeType(int type)

Allows for traversing nodes of the given type.

Parameters:
type - null

excludeEdges
public void excl udeEdges(Obj ects edges)

Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific

edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:

edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

close

public void close()

Closes the ShortestPath instance.

It must be called to ensure the integrity of all data.

setM aximumHops
public void set Maxi munmHops(i nt maxhops)

Sets the maximum hops restriction.

All paths longer than the maximum hops restriction will be ignored.
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(continued from last page)

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class SinglePair ShortestPath

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Short est Path

I+- com sparsity. sparksee. al gorithns. Si ngl ePai r Short est Pat h
All Implemented I nterfaces:
Closesble

Direct Known Subclasses:
SinglePairShortestPathDijkstra, SinglePairShortestPathBFS

public class SinglePair ShortestPath
extends ShortestPath

SinglePairShortestPath class.

Classes implementing this abstract class solve the shortest path problem in a graph from a given source node and to agiven

destination node.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allowsfor traversing all edge types of the graph.

void | addAl | NodeTypes()
Allowsfor traversing al node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

voi d | addNodeType(int type)
Allows for traversing nodes of the given type.

voi d | excl udeEdges(Obj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

bool ean | exists()
Returns TRUE If a path exists or FAL SE otherwise.

doubl e | get Cost ()
Gets the cost of the shortest path.

O DLi st get Pat hAsEdges()

edges.

Gets the shortest path between the source node and the destination node as an ordered set of
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O DLi st get Pat hAsNodes()

Gets the shortest path between the source node and the destination node as an ordered set of
nodes.

void | run()
Runs the algorithm.

voi d | set Maxi munHops(i nt nmaxhops)
Sets the maximum hops restriction.

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Shor t est Pat h

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, cl ose, excl udeEdges,
excl udeNodes, isC osed, run, setMxi munHops

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oCl oseabl e

cl ose

M ethods

run

public void run()

Runs the algorithm.

This method can only be called once.

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows for traversing all edge types of the graph.

Page 50 of 386



com.sparsity.sparksee.al gorithms.SinglePairShortestPath

(continued from last page)

Parameters:
di r - [in] Edge direction.

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

addEdgeType

public void addEdgeType(int type,
EdgesDi rection dir)

Allows for traversing edges of the given type.

Parameters:
t ype - [in] Edge type.
di r -[in] Edge direction.

getPathAsNodes
public O DLi st get Pat hAsNodes()

Gets the shortest path between the source node and the destination node as an ordered set of nodes.

Returns:
Ordered set of node identifiers.

getPathAsEdges
public O DLi st getPat hAsEdges()

Gets the shortest path between the source node and the destination node as an ordered set of edges.

Returns:
Ordered set of edge identifiers.

addNodeType
public void addNodeType(int type)

Allows for traversing nodes of the given type.

Parameters:
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type - null

exists

publ i c bool ean exi sts()

Returns TRUE If a path exists or FAL SE otherwise.

getCost
publ i c doubl e get Cost ()
Gets the cost of the shortest path.

The cost for unweighted algorithms is the number of hops of the shortest path. For weighted algoritms, the cost is the sum
of the costs of the edges of the shortest path.

Returns:
The cost of the shortest path.

setM aximumHops
public void set Maxi munHops(i nt nmaxhops)

Sets the maximum hops restriction.

All paths longer than the maximum hops restriction will be ignored.

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class SinglePair ShortestPathBFS

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Short est Path

I+- com sparsity. sparksee. al gorithns. Si ngl ePai r Short est Pat h

I+- com sparsity. sparksee. al gorithns. Si ngl ePai r Short est Pat hBFS

All Implemented I nterfaces:
Closesble

public class SinglePair ShortestPathBFS
extends SinglePairShortestPath

SinglePairShortestPathBFS class.
It solves the single-pair shortest path problem using a BFS-based implementation.
It isaunweighted algorithm, that is it assumes all edges have the same cost.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | SinglePairShortestPat hBFS( Sessi on session, long src, |ong dst)
Creates anew instance.

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allowsfor traversing all edge types of the graph.

void | addAl | NodeTypes()
Allowsfor traversing all node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

voi d | addNodeType(int type)
Allows for traversing nodes of the given type.

void | checkOnl yExi st ence()
Set that only the path existence must be calculated and not the path itself.

voi d | excl udeEdges(Ohj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Ohj ects nodes)
Set which nodes can't be used.

bool ean | exists()
Returns TRUE If a path exists or FAL SE otherwise.
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doubl e | get Cost ()
Getsthe cost of the shortest path.

O DLi st get Pat hAsEdges()

Gets the shortest path between the source node and the destination node as an ordered set of
edges.

O DLi st get Pat hAsNodes()

Gets the shortest path between the source node and the destination node as an ordered set of
nodes.

void | run()
Executes the algorithm.

voi d | set Maxi nunHops(i nt nmaxhops)
Sets the maximum hops restriction.

Methodsinherited from classcom spar sity. spar ksee. al gori t hns. Si ngl ePai r Shor t est Pat h

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, excl udeEdges,
excl udeNodes, exists, getCost, getPathAsEdges, getPathAsNodes, run, setMaxi munHops

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Short est Pat h

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, cl ose, excl udeEdges,
excl udeNodes, isC osed, run, setMxi munHops

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oC oseabl e

cl ose

Constructors

SinglePair ShortestPathBFS

publ i c Si ngl ePai r Short est Pat hBFS( Sessi on sessi on,
rong srec,
| ong dst)

Creates anew instance.

Parameters:
sessi on - [in] Session to get the graph from and perform traversal.
src - [in] Source node.
dst - [dst] Destination node.
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M ethods

excludeNodes
public void excl udeNodes(Obj ect s nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

getCost
publ i c doubl e get Cost ()

Getsthe cost of the shortest path.
The cost is the number of hops of the shortest path.

Returns:
The cost of the shortest path.

run

public void run()

Executes the algorithm.

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows for traversing all edge types of the graph.

Parameters:
di r -[in] Edge direction.

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.
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addEdgeType

public void addEdgeType(int type,
EdgesDirection dir)

Allows for traversing edges of the given type.

Parameters:
t ype - [in] Edgetype.
di r - [in] Edge direction.

getPathAsNodes
public O DLi st getPat hAsNodes()

Gets the shortest path between the source node and the destination node as an ordered set of nodes.

Returns:
Ordered set of node identifiers.

addNodeType
public void addNodeType(int type)

Allows for traversing nodes of the given type.

Parameters:
type - null

exists

publ i c bool ean exi sts()

Returns TRUE If a path exists or FAL SE otherwise.

checkOnlyExistence
public void checkOnl yExi st ence()
Set that only the path existence must be calculated and not the path itself.

That method should improve the performance of the algorithm, but acall to GetPathAsNodes or GetPathA sEdges will
generate an exception even if the path exists.

getPathAsEdges
public O DLi st getPat hAsEdges()

Gets the shortest path between the source node and the destination node as an ordered set of edges.
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Returns:
Ordered set of edge identifiers.

setM aximumHops
public void set Maxi munHops(i nt nmaxhops)
Sets the maximum hops restriction.

All paths longer than the maximum hops restriction will be ignored.

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class SinglePair ShortestPathDijkstra

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Short est Path

I+- com sparsity. sparksee. al gorithns. Si ngl ePai r Short est Pat h

I+- com sparsity. sparksee. al gorithns. Si ngl ePai r Short est Pat hDi j kstra

All Implemented I nterfaces:
Closesble

public class SinglePair ShortestPathDijkstra
extends SinglePairShortestPath

SinglePairShortestPathDijkstra class.
It solves the single-pair shortest path problem using a Dijkstra-based implementation.

It isaweighted algorithm, so it takes into account the cost of the edges to compute a minimum-cost shortest path. That is, the user
may set for each edge type which attribute should be used to retrieve the cost of the edge. If no attribute is given for an edge type,
thiswill assume the edge has afixed cost (the default is 1). Only numerical attribute can be set as weight attributes (that is Long,
Integer or Double attributes are allowed).

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | SinglePairShortestPat hDij kstra(Session session, long src, |ong dst)
Creates a new instance.

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allows for traversing all edge types of the graph.

void | addAl | NodeTypes()
Allows for traversing al node types of the graph.

void | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

voi d | addNodeType(int type)
Allows for traversing nodes of the given type.

voi d | addWei ght edEdgeType(int type, EdgesDirection dir, int attr)
Allows for traversing edges of the given type using the given attribute as the weight.

voi d | excl udeEdges(Obj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.
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bool ean | exists()
Returns TRUE If a path exists or FAL SE otherwise.

doubl e | get Cost ()
Gets the cost of the shortest path.

O DLi st get Pat hAsEdges()

Gets the shortest path between the source node and the destination node as an ordered set of
edges.

O DLi st get Pat hAsNodes()

Gets the shortest path between the source node and the destination node as an ordered set of
nodes.

void | run()
Executes the algorithm.

voi d | set Dynam cEdgeCost Cal | back( Si ngl ePai r Shor t est Pat hDi j kst r aDynamni cCost
dynCost Cal cul at or)

Set a class callback to dynamically calculate the cost of the edges.

void | setMaxi mumHops(i nt nmaxhops)
Sets the maximum hops restriction.

voi d | set Unwei ght edEdgeCost (doubl e wei ght)
Sets the weight assigned to the unweighted edges.

Methodsinherited from classcom spar sity. spar ksee. al gori t hns. Si ngl ePai r Shor t est Pat h

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, excl udeEdges,
excl udeNodes, exists, getCost, getPathAsEdges, getPathAsNodes, run, setMaxi munHops

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Short est Pat h

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, cl ose, excludeEdges,
excl udeNodes, isC osed, run, setMxi munHops

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut od oseabl e

cl ose

Constructors

SinglePair ShortestPathDijkstra

publ i c Si ngl ePair Short est Pat hDi j kstra( Sessi on sessi on,
ong src,
| ong dst)
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Creates anew instance.

Parameters:
sessi on - [in] Session to get the graph from and perform traversal.
src - [in] Source node.
dst - [dst] Destination node.

M ethods

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's | ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

getCost
publ i ¢ doubl e get Cost ()

Gets the cost of the shortest path.

The cost is the sum of the weights of the edges in the shortest path.

Returns:
The cost of the shortest path.

run

public void run()

Executes the algorithm.

addAllEdgeTypes
public void addAl | EdgeTypes( EdgesDirection dir)

Allows for traversing all edge types of the graph.

Parameters:
di r - [in] Edge direction.

excludeEdges
public void excl udeEdges(Obj ects edges)
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Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

addEdgeType

public void addEdgeType(int type,
EdgesDi rection dir)

Allows for traversing edges of the given type.

Parameters:
t ype - [in] Edge type.
di r - [in] Edge direction.

setUnweightedEdgeCost
public void setUnwei ght edEdgeCost (doubl e wei ght)

Sets the weight assigned to the unweighted edges.

All the edges from the types added without an explicit weight attribute will get this weight. The default weight for this
edgesis 1.

Parameters:
wei ght - [in] The weight value for unweighted edges.

getPathAsNodes
public O DLi st getPat hAsNodes()

Gets the shortest path between the source node and the destination node as an ordered set of nodes.

Returns:
Ordered set of node identifiers.

setDynamicEdgeCostCallback

public voi d set Dynam cEdgeCost Cal | back( Si ngl ePai r Shor t est Pat hDi j kst r aDynam cCost
dynCost Cal cul at or)

Set a class callback to dynamically calculate the cost of the edges.

The callback can be set to NULL (the default) to use the normal attribute based cost weights. The given class must be kept
alive by the user for aslong as the algorithm is running.

Parameters:
dynCost Cal cul at or - [in] Class callback to calculate the edge costs

addNodeType
public void addNodeType(int type)
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Allows for traversing nodes of the given type.

Parameters:
type - null

exists

publ i c bool ean exists()

Returns TRUE If a path exists or FAL SE otherwise.

getPathAsEdges
public O DLi st getPat hAsEdges()

Gets the shortest path between the source node and the destination node as an ordered set of edges.

Returns:
Ordered set of edge identifiers.

addWeightedEdgeType

public void addWi ght edEdgeType(int type,
EdgesDi rection dir,
int attr)

Allows for traversing edges of the given type using the given attribute as the weight.

Parameters:
t ype - [in] Edge type.
di r - [in] Edge direction.
at tr - [in] Attribute to be used as the weight. It must be a global attribute or an attribute of the given edge type.

setM aximumHops
public void set Maxi mumHops(i nt maxhops)
Sets the maximum hops restriction.

All paths longer than the maximum hops restriction will be ignored.

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class SinglePair ShortestPathDijkstraDynamicCost

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorit hns. Si ngl ePai r Short est Pat hDi j kst r aDynarmi cCost

public class SinglePair ShortestPathDijkstraDynamicCost
extends Object

Defines how to calculate an edge weight.

Thisis an interface which must be implemented by the user. While the algorithm is running, one or more calls for each edge that
can bein the shortest path will be issued to get the weight of the edge that could change based on the predecessor node and the
current minimum path from the source.
Author:

Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

doubl e cal cul at eEdgeCost (1 ong sour ceNode, doubl e sourceCost, int sourcelLevel,
ong targetNode, |ong edge, int edgeWeightAttr)

Dynamic calculation of an edge weight.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

M ethods

calculateEdgeCost

publ i c doubl e cal cul at eEdgeCost (| ong sour ceNode,
doubl e sourceCost,
i nt sourcelLevel,
| ong target Node,
| ong edge,
i nt edgeWei ght Attr)

Dynamic calculation of an edge weight.

This method will be called several times during the algorithm execution. It can be called for the same edge multiple times
because the path to the source node (and as a consequence the source weight and levels) might change while the algorithm
isrunning. This method will have the normal default implementation that only uses the specified edge attribute to get the
weight or the unweighted edge cost if the edge doesn't have the specified cost attribute. But it can be overriden in a derived
user class to implement a dinamic edge weight, that may need the sourceCost and sourcel evelsto calculate the weight.
Returns the current weight of the edge (>=0) or <0 if the edge can not be used.

Parameters:
sour ceNode - [in] The current node
sour ceCost - [in] Current total cost up to the source node
sour ceLevel - [in] Current path size up to the source node
t ar get Node - [in] The next node
edge - [in] The edge to the next node that this methos must weight
edgeWei ght At tr - [in] The attribute that stores the edge weight or InvalidAttribute
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Returns:
Returns the current weight of the edge (>=0) or <0 if the edge can not be used.
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com.spar sity.spar ksee.algorithms
Class StrongConnectivity

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Connectivity

I+- com sparsity. sparksee. al gorithns. StrongConnectivity
All Implemented I nterfaces:
Closesble

Direct Known Subclasses:
StrongConnectivityGabow

public class StrongConnectivity
extends Connectivity

StrongConnectivity class.

Any class implementing this abstract class can be used to solve the problem of finding strongly connected components in a directed
graph.

It consists in finding components where every pair (u,v) of nodes contained in it has a path from u to v using the specified direction
for each edge type.

It is possible to set some restrictions after constructing a new instance of this class and before running it in order to limit the resullts.

After the execution, we can retrieve the results stored in an instance of the ConnectedComponents class using the
GetConnectedComponents method.

Check out the 'Algorithms' section in the SPARKSEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

voi d | addAl | EdgeTypes(EdgesDirection dir)
Allows connectivity through all edge types of the graph.

void | addAl | NodeTypes()
Allows connectivity through all node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows connectivity through edges of the given type.

void | addNodeType(int t)
Allows connectivity through nodes of the given type.

voi d | excl udeEdges(Ohj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Ohj ects nodes)
Set which nodes can't be used.

Connect edConponents | get Connect edConponent s()
Returns the results generated by the execution of the algorithm.
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void | run()
Runs the algorithm in order to find the connected components.

void | setMaterializedAttribute(String attributeName)

Creates a new common attribute type for all hode typesin the graph in order to store,
persistently, the results related to the connected components found while executing this
agorithm.

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Connecti vity

addAl | NodeTypes, addNodeType, close, excludeEdges, excludeNodes,
get Connect edConponents, isC osed, run, setMaterializedAttribute

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. Cl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

M ethods

addEdgeType

public void addEdgeType(int type,
EdgesDi rection dir)

Allows connectivity through edges of the given type.

Parameters:

t ype - [in] Edge type.
di r - [in] Edge direction.

run

public void run()

Runs the algorithm in order to find the connected components.

This method can be called only once.

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.
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Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

getConnectedComponents
publ i ¢ Connect edConponents get Connect edConponent s()

Returns the results generated by the execution of the algorithm.

These results contain information related to the connected components found as the number of different components, the
set of nodes contained in each component or many other data.

Returns:

Returns an instance of the class ConnectedComponents which contain information related to the connected
components found.

addAllEdgeTypes
public void addAl | EdgeTypes( EdgesDirection dir)

Allows connectivity through all edge types of the graph.

Parameters:
di r - [in] Edge direction.

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

addNodeType
public void addNodeType(int t)

Allows connectivity through nodes of the given type.

Parameters:
t -null

setM aterializedAttribute
public void setMaterializedAttribute(String attributeNane)
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Creates a new common attribute type for al node types in the graph in order to store, persistently, the results related to the
connected components found while executing this algorithm.

Whenever the user wants to retrieve the results, even when the graph has been closed and opened again, it is only necessary
to create a new instance of the class ConnectedComponents indicating the graph and the name of the common attribute
type which stores the results. This instance will have all the information related to the connected components found in the
moment of the execution of the algorithm that stored this data.

It is possible to run the algorithm without specifying this parameter in order to avoid materializing the results of the
execution.

Parameters:

at t ri but eName - [in] The name of the common attribute type for all node types in the graph which will store
persistently the results generated by the execution of the algorithm.

addAlINodeTypes
public void addAl | NodeTypes()

Allows connectivity through all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class StrongConnectivityGabow

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Connectivity

I+- com sparsity. sparksee. al gorithns. StrongConnectivity

I+- com sparsity. sparksee. al gorithns. StrongConnecti vityGabow

All Implemented I nterfaces:
Closesble

public class StrongConnectivityGabow
extends StrongConnectivity

This class can be used to solve the problem of finding strongly connected componentsin a directed graph.

It consists in finding components where every pair (u,v) of nodes contained in it has a path from u to v using the specified direction

for each edge type. Thisimplementation is based on the Gabow algorithm.

It is possible to set some restrictions after constructing a new instance of this class and before running it in order to limit the results.

After the execution, we can retrieve the results stored in an instance of the ConnectedComponents class using the
GetConnectedComponents method.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | StrongConnectivityGabow Sessi on sessi on)
Creates a new instance of StrongConnectivityGabow.

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allows connectivity through all edge types of the graph.

voi d | addAl | NodeTypes()
Allows connectivity through all node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows connectivity through edges of the given type.

voi d | addNodeType(int t)
Allows connectivity through nodes of the given type.

voi d | excl udeEdges(Obj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.
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Connect edConponents | get Connect edConponent s()
Returns the results generated by the execution of the algorithm.

void | run()
Executes the algorithm.

void | setMaterializedAttribute(String attributeNane)

Creates a new common attribute type for all hode typesin the graph in order to store,
persistently, the results related to the connected components found while executing this
agorithm.

Methodsinherited from classcom spar si ty. spar ksee. al gori t hms. St rongConnectivity

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, excl udeEdges,
excl udeNodes, get Connect edConponents, run, setMaterializedAttribute

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Connectivity

addAl | NodeTypes, addNodeType, close, excludeEdges, excludeNodes,
get Connect edConponents, isC osed, run, setMaterializedAttribute

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Constructors

StrongConnectivityGabow
public StrongConnecti vityGabow Sessi on sessi on)
Creates a new instance of StrongConnectivityGabow.

After creating thisinstance is required to indicate the set of edge types and the set of node types which will be navigated
through while traversing the graph in order to find the strong connected components.

Parameters:
sessi on - [in] Session to get the graph from and cal culate the connectivity

M ethods

addEdgeType

public void addEdgeType(int type,
EdgesDirection dir)
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Allows connectivity through edges of the given type.

Parameters:
t ype - [in] Edgetype.
di r - [in] Edge direction.

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

getConnectedComponents
publi ¢ Connect edConponents get Connect edConponent s()

Returns the results generated by the execution of the algorithm.

These results contain information related to the connected components found as the number of different components, the
set of nodes contained in each component or many other data.

Returns:

Returns an instance of the class ConnectedComponents which contain information related to the connected
components found.

run

public void run()

Executes the algorithm.

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows connectivity through all edge types of the graph.

Parameters:
di r -[in] Edge direction.

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Page 71 of 386



com.sparsity.sparksee.a gorithms.StrongConnectivity Gabow

(continued from last page)

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

addNodeType
public void addNodeType(int t)

Allows connectivity through nodes of the given type.

Parameters:
t -null

setM aterializedAttribute
public void setMaterializedAttribute(String attributeNane)

Creates anew common attribute type for al node typesin the graph in order to store, persistently, the results related to the
connected components found while executing this algorithm.

Whenever the user wants to retrieve the results, even when the graph has been closed and opened again, it is only necessary
to create a new instance of the class ConnectedComponents indicating the graph and the name of the common attribute
type which stores the results. Thisinstance will have all the information related to the connected components found in the
moment of the execution of the algorithm that stored this data.

It is possible to run the algorithm without specifying this parameter in order to avoid materializing the results of the
execution.

Parameters:

at t ri but eNane - [in] The name of the common attribute type for all node types in the graph which will store
persistently the results generated by the execution of the algorithm.

addAlINodeTypes
public void addAl | NodeTypes()

Allows connectivity through all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class Traversal

j ava. |l ang. Obj ect
+-com sparsity. sparksee. al gorithms. Traver sal
All Implemented I nterfaces:
Closesble

Direct Known Subclasses:
TraversaDFS, TraversaBFS, RandomWalk

public class Traver sal
extends Object
implements Closeable

Traversal class.

Any class implementing this abstract class can be used to traverse a graph.

Once the instance has been created and the allowed node and edge types has been set, it can be used as an iterator, retrieving the

next object identifier of the traversal until there are no more.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allowsfor traversing all edge types of the graph.

void | addAl | NodeTypes()
Allowsfor traversing all node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

voi d | addNodeType(int type)
Allows for traversing nodes of the given type.

void | close()
Closes the Traversal instance.

void | excl udeEdges(Obj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Ohj ects nodes)
Set which nodes can't be used.

i nt get Curr ent Dept h()
Returns the depth of the current node.

bool ean | hasNext ()
Gets if there are more objects to be traversed.
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bool ean | isC osed()
Getsif Traversal instance has been closed or not.

long | next()
Gets the next object of the traversal.

voi d | set Maxi nunHops(i nt nmaxhops)
Sets the maximum hops restriction.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut od oseabl e

cl ose

M ethods

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's | ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

hasNext
publ i c bool ean hasNext ()

Getsif there are more objects to be traversed.

Returns:
TRUE if there are more objects, FAL SE otherwise.

getCurrentDepth
public int getCurrentDepth()
Returns the depth of the current node.

That is, it returns the depth of the node returned in the last call to Next().

Returns:
The depth of the current node.
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addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows for traversing all edge types of the graph.

Parameters:
di r - [in] Edge direction.

excludeEdges
public void excl udeEdges(Obj ects edges)

Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's |ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

addEdgeType

public void addEdgeType(int type,
EdgesDirection dir)

Allows for traversing edges of the given type.

Parameters:
t ype - [in] Edgetype.
di r - [in] Edge direction.

isClosed

public bool ean isd osed()

Getsif Traversal instance has been closed or not.

Returns.
TRUE if the Traversal instance has been closed, FAL SE otherwise.

See Also:
cl ose()

addNodeType
public void addNodeType(int type)

Allows for traversing nodes of the given type.

Parameters:
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t ype - The node type to add

next
public | ong next()

Gets the next object of the traversal.

Returns:
A node or edge identifier.

close

public void close()

Closes the Traversal instance.

It must be called to ensure the integrity of all data.

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.

setM aximumHops
public void set Maxi mumHops(i nt maxhops)
Sets the maximum hops restriction.

All paths longer than the maximum hops restriction will be ignored.

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.
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com.spar sity.spar ksee.algorithms
Class TraversalBFS

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Traver sal

I+- com sparsity. sparksee. al gorithns. Traver sal BFS

All Implemented I nterfaces:
Closesble

public class TraversalBFS
extends Traversa

Breadth-First Search implementation of Traversal.

Starting from a source node, it visits all its neighbors at distance 1, then all its neighbors at distance 2, and so on.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | Traversal BFS( Sessi on session, |ong node)
Creates a new instance.

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allows for traversing all edge types of the graph.

voi d | addAl | NodeTypes()
Allowsfor traversing all node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

voi d | addNodeType(int type)
Allows for traversing nodes of the given type.

voi d | excl udeEdges(Obj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

i nt get Curr ent Dept h()
Returns the depth of the current node.

bool ean | hasNext ()
Gets if there are more objects to be traversed.

long | next()
Gets the next object of the traversal.
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void | set Maxi munHops(i nt maxhops)
Sets the maximum hops restriction.

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Tr aver sal

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, cl ose, excludeEdges,
excl udeNodes, getCurrentDepth, hasNext, isC osed, next, setMaximunHops

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Constructors

TraversalBFS

public Traversal BFS(Sessi on session
['ong node)

Creates anew instance.

Parameters:

sessi on - [in] Session to get the graph from and perform traversal.
node - [in] Node to start traversal from.

M ethods

addEdgeType

public void addEdgeType(int type,
EdgesDi rection dir)

Allows for traversing edges of the given type.

Parameters:
t ype - [in] Edge type.
di r - [in] Edge direction.

excludeNodes

public void excl udeNodes(Obj ects nodes)
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Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows for traversing all edge types of the graph.

Parameters:
di r - [in] Edge direction.

addNodeType
public void addNodeType(int type)

Allows for traversing nodes of the given type.

Parameters:
t ype - The node type to add

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

next
public [ong next()

Gets the next object of the traversal.

Returns:
A node or edge identifier.

hasNext
publ i c bool ean hasNext ()

Getsif there are more objects to be traversed.
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Returns:
TRUE if there are more objects, FAL SE otherwise.

getCurrentDepth
public int getCurrentDepth()
Returns the depth of the current node.

That is, it returns the depth of the node returned in the last call to Next().

Returns:
The depth of the current node.

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.

setM aximumHops
public void set Maxi nunmHops(i nt nmaxhops)
Sets the maximum hops restriction.
All paths longer than the maximum hops restriction will be ignored.

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.
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com.spar sity.spar ksee.algorithms
Class TraversalDFS

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Traver sal

I+- com sparsity. sparksee. al gorithns. Traver sal DFS

All Implemented I nterfaces:
Closesble

public class TraversalDFS
extends Traversa

Depth-First Search (DFS) implementation of Traversal.

Starting from a source or root node, it visits as far as possible along each branch before backtracking.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | Traversal DFS(Sessi on session, |ong node)
Creates a new instance.

Method Summary

void | addAl | EdgeTypes(EdgesDirection dir)
Allows for traversing all edge types of the graph.

voi d | addAl | NodeTypes()
Allowsfor traversing all node types of the graph.

voi d | addEdgeType(int type, EdgesDirection dir)
Allows for traversing edges of the given type.

voi d | addNodeType(int type)
Allows for traversing nodes of the given type.

voi d | excl udeEdges(Obj ects edges)
Set which edges can't be used.

voi d | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

i nt get Curr ent Dept h()
Returns the depth of the current node.

bool ean | hasNext ()
Gets if there are more objects to be traversed.

long | next()
Gets the next object of the traversal.
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void | set Maxi munHops(i nt maxhops)
Sets the maximum hops restriction.

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Tr aver sal

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, cl ose, excludeEdges,
excl udeNodes, getCurrentDepth, hasNext, isC osed, next, setMaximunHops

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Constructors

TraversalDFS

public Traversal DFS(Sessi on sessi on,
['ong node)

Creates anew instance.

Parameters:

sessi on - [in] Session to get the graph from and perform traversal.
node - [in] Node to start traversal from.

M ethods

addEdgeType

public void addEdgeType(int type,
EdgesDi rection dir)

Allows for traversing edges of the given type.

Parameters:
t ype - [in] Edge type.
di r - [in] Edge direction.

excludeNodes

public void excl udeNodes(Obj ects nodes)
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Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's |ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAllEdgeTypes
public void addAl | EdgeTypes(EdgesDi recti on dir)

Allows for traversing all edge types of the graph.

Parameters:
di r - [in] Edge direction.

addNodeType
public void addNodeType(int type)

Allows for traversing nodes of the given type.

Parameters:
t ype - The node type to add

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

next
public [ong next()

Gets the next object of the traversal.

Returns:
A node or edge identifier.

hasNext
publ i c bool ean hasNext ()

Getsif there are more objects to be traversed.
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Returns:
TRUE if there are more objects, FAL SE otherwise.

getCurrentDepth
public int getCurrentDepth()
Returns the depth of the current node.

That is, it returns the depth of the node returned in the last call to Next().

Returns:
The depth of the current node.

addAlINodeTypes
public void addAl | NodeTypes()

Allows for traversing all node types of the graph.

setM aximumHops
public void set Maxi nunmHops(i nt nmaxhops)
Sets the maximum hops restriction.
All paths longer than the maximum hops restriction will be ignored.

Parameters:
maxhops - [in] The maximum hops restriction. It must be positive or zero. Zero, the default value, means unlimited.
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com.spar sity.spar ksee.algorithms
Class Weak Connectivity

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Connectivity

I+- com sparsity. sparksee. al gorithns. WeakConnectivity

All Implemented I nterfaces:
Closesble

Direct Known Subclasses:

WeakConnectivityDFS

public class Weak Connectivity

extends Connectivity

WeakConnectivity class.

Any class implementing this abstract class can be used to solve the problem of finding weakly connected componentsin an
undirected graph or in a directed graph which will be considered as an undirected one.

It consists in finding components where every pair (u,v) of nodes contained in it has a path from uto v and from v to u.

It is possible to set some restrictions after constructing a new instance of this class and before running it in order to limit the results.

After the execution, we can retrieve the results stored in an instance of the ConnectedComponents class using the

getConnectedComponents method.

Check out the 'Algorithms' section in the SPARK SEE User Manual for more details on this.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | addAl | EdgeTypes()

Allows connectivity through all edge types of the graph.
void | addAl | NodeTypes()

Allows connectivity through all node types of the graph.
voi d | addEdgeType(int type)

Allows connectivity through edges of the given type.
void | addNodeType(int t)

Allows connectivity through nodes of the given type.
void | excl udeEdges(Obj ects edges)

Set which edges can't be used.
voi d | excl udeNodes(Ohj ects nodes)

Set which nodes can't be used.

Connect edConponents | get Connect edConponent s()
Returns the results generated by the execution of the algorithm.
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void | run()
Runs the algorithm in order to find the connected components.

void | setMaterializedAttribute(String attributeName)

Creates a new common attribute type for all hode typesin the graph in order to store,
persistently, the results related to the connected components found while executing this
agorithm.

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Connecti vity

addAl | NodeTypes, addNodeType, close, excludeEdges, excludeNodes,
get Connect edConponents, isC osed, run, setMaterializedAttribute

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. Cl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

M ethods

run

public void run()

Runs the algorithm in order to find the connected components.

This method can be called only once.

excludeNodes
public void excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's | ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAllEdgeTypes
public void addAl | EdgeTypes()

Allows connectivity through all edge types of the graph.

In aweak connectivity the edges can be used in Any direction.
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getConnectedComponents
publ i ¢ Connect edConponents get Connect edConponent s()

Returns the results generated by the execution of the algorithm.

These results contain information related to the connected components found as the number of different components, the
set of nodes contained in each component or many other data.

Returns:

Returns an instance of the class ConnectedComponents which contain information related to the connected
components found.

addEdgeType
public void addEdgeType(int type)
Allows connectivity through edges of the given type.

In aweak connectivity the edges can be used in Any direction.

Parameters:
t ype - [in] Edge type.

excludeEdges
public void excl udeEdges(Obj ects edges)
Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's |ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.

addNodeType
public void addNodeType(int t)

Allows connectivity through nodes of the given type.

Parameters:
t -null

setM aterializedAttribute
public void setMaterializedAttribute(String attributeNane)

Creates a new common attribute type for al node typesin the graph in order to store, persistently, the results related to the
connected components found while executing this algorithm.

Whenever the user wants to retrieve the results, even when the graph has been closed and opened again, it is only necessary
to create a new instance of the class ConnectedComponents indicating the graph and the name of the common attribute
type which stores the results. Thisinstance will have all the information related to the connected components found in the
moment of the execution of the algorithm that stored this data.

It is possible to run the algorithm without specifying this parameter in order to avoid materializing the results of the
execution.
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Parameters:

at t ri but eNane - [in] The name of the common attribute type for all node types in the graph which will store
persistently the results generated by the execution of the algorithm.

addAlINodeTypes
public void addAl | NodeTypes()

Allows connectivity through all node types of the graph.
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com.spar sity.spar ksee.algorithms
Class Weak ConnectivityDFS

j ava. |l ang. Obj ect

+-com sparsity. sparksee. al gorithms. Connectivity

I+- com sparsity. sparksee. al gorithns. WeakConnectivity

I+- com sparsity. sparksee. al gorithns. WeakConnect i vi t yDFS

All Implemented I nterfaces:
Closesble

public class Weak ConnectivityDFS
extends WeakConnectivity

WeakConnectivityDFS class.

This class can be used to solve the problem of finding weakly connected components in an undirected graph or in adirected graph

which will be considered as an undirected one.

It consists in finding components where every pair (u,v) of nodes contained in it has a path from uto v and from v to u. This

implementation is based on the Depth-First Search (DFS) agorithm.

It is possible to set some restrictions after constructing a new instance of this class and before running it in order to limit the resullts.

After the execution, we can retrieve the results stored in an instance of the ConnectedComponents class using the
getConnectedComponents method.

Check out the 'Algorithms' section in the SPARKSEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | WeakConnectivityDFS(Sessi on sessi on)
Creates a new instance of WeakConnectivityDFS.

Method Summary

void | addAl | EdgeTypes()
Allows connectivity through all edge types of the graph.

void | addAl | NodeTypes()
Allows connectivity through all node types of the graph.

voi d | addEdgeType(int type)
Allows connectivity through edges of the given type.

void | addNodeType(int t)
Allows connectivity through nodes of the given type.

voi d | excl udeEdges(Ohj ects edges)
Set which edges can't be used.
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void | excl udeNodes(Obj ects nodes)
Set which nodes can't be used.

Connect edConponents | get Connect edConponent s()
Returns the results generated by the execution of the algorithm.

void | run()
Executes the algorithm.

void | setMaterializedAttribute(String attributeNane)

Creates a new common attribute type for all node typesin the graph in order to store,
persistently, the results related to the connected components found while executing this
agorithm.

Methodsinherited from classcom spar sity. spar ksee. al gori t hns. WeakConnectivity

addAl | EdgeTypes, addAl | NodeTypes, addEdgeType, addNodeType, excl udeEdges,
excl udeNodes, get Connect edConponents, run, setMaterializedAttribute

Methodsinherited from classcom spar si ty. spar ksee. al gori t hns. Connectivity

addAl | NodeTypes, addNodeType, close, excludeEdges, excludeNodes,
get Connect edConponents, isC osed, run, setMaterializedAttribute

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. Cl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut od oseabl e

cl ose

Constructors

Weak ConnectivityDFS
publ i c WeakConnecti vit yDFS( Sessi on sessi on)
Creates a new instance of WeakConnectivityDFS.

After creating thisinstance is required to indicate the set of edge types and the set of node types which will be navigated
through while traversing the graph in order to find the weak connected components.

Parameters:
sessi on - [in] Session to get the graph from and cal culate the connectivity

M ethods

excludeNodes

public void excl udeNodes(Obj ects nodes)
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Set which nodes can't be used.

Thiswill replace any previously specified set of excluded nodes. Should only be used to exclude the usage of specific
nodes from allowed node types because it's | ess efficient than not allowing a node type.

Parameters:
nodes - [in] A set of node identifiers that must be kept intact until the destruction of the class.

addAllEdgeTypes
public void addAl | EdgeTypes()

Allows connectivity through all edge types of the graph.

In aweak connectivity the edges can be used in Any direction.

getConnectedComponents
publ i ¢ Connect edConponents get Connect edConponent s()

Returns the results generated by the execution of the algorithm.

These results contain information related to the connected components found as the number of different components, the
set of nodes contained in each component or many other data.

Returns:
Returns an instance of the class ConnectedComponents which contain information related to the connected
components found.

run

public void run()

Executes the algorithm.

addEdgeType
public void addEdgeType(int type)
Allows connectivity through edges of the given type.

In aweak connectivity the edges can be used in Any direction.

Parameters:
t ype - [in] Edgetype.

excludeEdges
public void excl udeEdges(Obj ects edges)

Set which edges can't be used.

Thiswill replace any previously specified set of excluded edges. Should only be used to exclude the usage of specific
edges from allowed edge types because it's | ess efficient than not allowing an edge type.

Parameters:
edges - [in] A set of edge identifiers that must be kept intact until the destruction of the class.
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addNodeType
public void addNodeType(int t)

Allows connectivity through nodes of the given type.

Parameters:
t -null

setM aterializedAttribute
public void setMaterializedAttribute(String attributeNane)

Creates a new common attribute type for al node typesin the graph in order to store, persistently, the results related to the
connected components found while executing this algorithm.

Whenever the user wants to retrieve the results, even when the graph has been closed and opened again, it is only necessary
to create a new instance of the class ConnectedComponents indicating the graph and the name of the common attribute
type which stores the results. Thisinstance will have all the information related to the connected components found in the
moment of the execution of the algorithm that stored this data.

It is possible to run the algorithm without specifying this parameter in order to avoid materializing the results of the
execution.

Parameters:

at t ri but eNane - [in] The name of the common attribute type for all node types in the graph which will store
persistently the results generated by the execution of the algorithm.

addAlINodeTypes
public void addAl | NodeTypes()

Allows connectivity through all node types of the graph.
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com.spar sity.spar ksee.gdb
Class Attribute

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Attribute

public class Attribute
extends Object

Attribute data class.

It contains information about an attribute.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static

InvalidAttribute
Invalid attribute identifier constant.

Method Summary

I nt

get ArraySi ze()
Gets the number of elementsin the array.

I ong | get Count ()
Gets the number of non-NULL values.
Dat aType | get Dat aType()
Gets the data type.
Val ue | get Def aul t Val ue()
i nt get1d()

Gets the Sparksee attribute identifier.

Attri but eKi nd

get Ki nd()

Gets the attribute kind.

String | getNane()
Gets the unique attribute name.
long | getSize()
Gets the number of different values.
i nt get Typel d()
Gets the Sparksee type identifier.
bool ean | isArrayAttribute()
Check if it's an array attribute.
bool ean | isSessionAttribute()

Check if it's a session attribute or a persistent one.
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Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass,

wai t

hashCode, notify,

notifyAll,

toString,

wai t,

wai t,

Fields

[nvalidAttribute

public static int InvalidAttribute

Invalid attribute identifier constant.

M ethods

getSize
public | ong getSize()

Gets the number of different values.

Returns:
The number of different values.

getld
public int getld()

Gets the Sparksee attribute identifier.

Returns:
The Sparksee attribute identifier.

getTypeld
public int getTypeld()

Gets the Sparksee type identifier.

Returns:
The Sparksee type identifier.

iISArrayAttribute
public bool ean isArrayAttri bute()
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Check if it'san array attribute.

Returns:
Trueif it'san array attribute, or false otherwise.

getCount
public | ong get Count ()

Gets the number of non-NULL values.

Returns:
The number of non-NULL values.

isSessionAttribute

publ i c bool ean i sSessionAttribute()

Check if it's a session attribute or a persistent one.

Returns:
Trueif it's asession attribute, or false otherwise.

getDataType
publ i c DataType get Dat aType()

Getsthe data type.

Returns:
The DataType.

getKind
public AttributeKi nd getKi nd()

Gets the attribute kind.

Returns:
The AttributeKind.

getDefaultValue
public Val ue get Def aul t Val ue()
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getArraySize
public int getArraySize()

Gets the number of elementsin the array.

Returns:
The size of the array

getName
public String getNane()

Gets the unique attribute name.

Returns:
The unique attribute name.
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com.spar sity.spar ksee.gdb
Class AttributeKind
j ava. |l ang. Obj ect
+-java. | ang. Enum
+-com sparsity. sparksee. gdb. Attri but eKi nd

All Implemented I nterfaces:
Seridlizable, Comparable

public final class AttributeKind
extends Enum

Attribute kind enumeration.

It determines the indexing-capabilities of an attribute.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Field Summary

public static final Basi c
Basic attribute (non indexed attribute).

public static final I ndexed
Indexed attribute.

public static final Uni que
Unique attribute (indexed + unique restriction).

Method Summary

static AttributeKind | val ued (String name)

static

val ues()
Attri but eKind[]

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode,
toString, valueCO

nanme, ordinal,

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo
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Fields

Basic
public static final comsparsity. sparksee. gdb. AttributeKi nd Basic
Basic attribute (non indexed attribute).

Basic attribute (non indexed attribute).

| ndexed

public static final comsparsity. sparksee. gdb. AttributeKi nd | ndexed

Indexed attribute.

Indexed attribute.

Unique

public static final com sparsity. sparksee. gdb. Attri buteKi nd Uni que

Unique attribute (indexed + unique restriction).

Unique attribute (indexed + unique restriction).

M ethods

values
public static AttributeKind[] val ues()

valueOf

public static AttributeKind valueO (String nane)
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com.spar sity.spar ksee.gdb
Class AttributeL ist

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Attri but eLi st

All Implemented I nterfaces:
Iterable

public class AttributeL ist
extends Object
implements Iterable

Sparksee attribute identifier list.

It stores a Sparksee attribute identifier list.

Use AttributeListlterator to access all elements into this collection.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public | AttributeList()
Constructor.

public | AttributeList(int[] list)
Creates a new instance from an integer array.

public | AttributeList(Collection col)
Creates a new instance from an integer collection.

Method Summary

void | add(int attr)
Adds a Sparksee attribute identifier at the end of the list.

void | clear()
Clearsthelist.

i nt count ()
Number of elementsin thelist.

Attributelistlterator iterator()
Gets anew AttributeListlterator.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. | ang. I t er abl e

forEach, iterator, spliterator
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Constructors

Attributelist
public Attributelist()

Constructor.

This creates an empty list.

Attributelist
public AttributeList(int[] list)

Creates a new instance from an integer array.

Parameters:
| i st - Integer array to initialize the instance.

Attributelist
public AttributelList(Collection col)

Creates a new instance from an integer collection.

Parameters:
col - Collection to initialize the instance.

M ethods

add

public void add(int attr)

Adds a Sparksee attribute identifier at the end of the list.

Parameters:
at tr - [in] Sparksee attribute identifier.

clear

public void clear()

Clearsthelist.

iter ator

public AttributeListlterator iterator()
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Gets a new AttributelListlterator.

Returns:
AttributeListlterator instance.

count

public int count()

Number of elementsin thelist.

Returns:
Number of elementsin thelist.
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com.spar sity.sparksee.gdb
Class AttributeL istlterator

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Attri butelListlterator

All Implemented I nterfaces:
Iterator

public class AttributelL istIterator
extends Object
implements Iterator

AttributeList iterator class.

Iterator to traverse all the Sparksee attribute identifier into a Attributel ist instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

bool ean | hasNext ()
Getsif there are more elements.

I nt eger next ()
See nextAttribute().

i nt next Attribute()
Gets the next element.

void | renove()
Operation not supported.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. util . I terat or

f or EachRemuai ni ng, hasNext, next, renopve

M ethods

next

public Integer next()

See nextAttribute().
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hasNext
publ i c bool ean hasNext ()

Gets if there are more elements.

Returns:
TRUE if there are more elements, FAL SE otherwise.

nextAttribute
public int nextAttribute()

Gets the next element.

remove

public void renmove()

Operation not supported.

Page 104 of 386



com.sparsity.sparksee.gdb.AttributeStatistics

com.spar sity.sparksee.gdb
Class AttributeStatistics

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. AttributeStatistics

public class AttributeStatistics
extends Object

Attribute statistics class.

It contains statistic data about an attribute.

Some fields are valid just for numerical attributes and others just for string attributes. Also, some statistics are considered BASIC

because computing them do not require to traverse all the different values of the attribute. For each getter method the

documentation tellsif the statisticis BASIC or not. See the Graph class method getAttributeStatistics or check out the SPARK SEE

User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

doubl e | get AvgLengt hString()
Gets the average length.

long | getDistinct()
Gets the number of distinct values (BASIC statistics).

Val ue | get Max()
Gets the maximum existing value (BASIC statistics).

i nt get MaxLengt hStri ng()
Gets the maximum length.

doubl e | get Mean()
Gets the mean or average.

doubl e | get Medi an()
Gets the median.

Val ue | getM n()
Gets the minimum existing value (BASIC statistics).

i nt get M nLengt hString()
Gets the minimum length.

Val ue | get Mode()
Gets the mode.

Il ong | get MbdeCount ()
Gets the number of objects with aValue equal to the mode.

long | getNull ()
Gets the number of objects NULL aValue (BASIC statistics).
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long | getTotal ()
Gets the number of objects with anon-NULL Value (BASIC statistic).
doubl e | getVariance()

Gets the variance.

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString,

wait,

wait,

M ethods

getMinLengthString
public int getM nLengthString()

Gets the minimum length.

If the attribute is not an string attribute, it just returns 0.

Returns:
The minimum length.

getM odeCount
public | ong get ModeCount ()

Gets the number of objects with aValue equal to the mode.

Returns:

The number of objects with aValue equa to the mode.

getVariance

publ i c doubl e getVariance()

Gets the variance.

It is computed just for numerical attributes.

Returns:
The variance.

getM ode
public Val ue get Mode()

Gets the mode.
Mode: Most frequent Value.

Returns:
The mode.
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getMin
public Val ue getM n()

Gets the minimum existing value (BASIC statistics).

Returns:
The minimum existing value.

getM edian
publ i c doubl e get Medi an()
Gets the median.
Median: Middle value that separates the higher half from the lower.

If a<b < c, then the median of thelist {a, b, ¢} isb, and if a< b < ¢ < d, then the median of thelist {a, b, c, d} isthe mean
of bandc,i.e itis(b+c)/2

It is computed just for numerical attributes.

Returns:
The median.

getTotal
public | ong getTotal ()

Gets the number of objects with anon-NULL Value (BASIC statistic).

Returns:
The number of objects with anon-NULL Value.

getM axLengthString
public int getMuxLengthString()
Gets the maximum length.
If the attribute is not an string attribute, it just returns 0.

Returns:
The maximum length.

getM ean

publ i c doubl e get Mean()
Gets the mean or average.
Mean or average: Sum of all Values divided by the number of observations.
It is computed just for numerical attributes.

Returns:
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The mean.

getNull
public long getNull ()

Gets the number of objects NULL aValue (BASIC statistics).

Returns:
The number of objects NULL aValue.

getDistinct
public long getDistinct()

Gets the number of distinct values (BASIC statistics).

Returns:
The number of distinct values.

getAvgL engthString
public doubl e get AvgLengt hString()
Gets the average length.

If the attribute is not an string attribute, it just returns 0.

Returns:
The average length.

getMax
public Val ue get Max()

Gets the maximum existing value (BASIC statistics).

Returns:
The maximum existing value.
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com.spar sity.spar ksee.gdb
Class BooleanL ist

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Bool eanLi st

All Implemented I nterfaces:
Iterable

public class BooleanL ist
extends Object
implements Iterable

Boolean list.
It stores a Boolean list.

Use BooleanListlterator to access all elements into this collection.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public | Bool eanLi st ()
Constructor.

public Bool eanLi st (Col | ection col)
Creates a new instance from a boolean collection.

public Bool eanLi st (bool ean[] i st)
Creates a new instance from a boolean array.

Method Summary

void | add(bool ean val ue)
Adds aBoolean at the end of thelist.

void | clear()
Clearsthelist.

i nt count ()
Number of elementsin thelist.

Bool eanLi stlterator iterator()
Gets anew BooleanListlterator.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. | ang. I t er abl e

forEach, iterator, spliterator
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Constructors

BooleanList

publ i c Bool eanLi st ()

Constructor.

This creates an empty list.

BooleanL ist

publ i ¢ Bool eanLi st (Col |l ection col)

Creates a new instance from a boolean collection.

Parameters:
col - Collection to initidize the instance.

BooleanL ist

publ i ¢ Bool eanLi st (bool ean[] 1ist)

Creates a new instance from a boolean array.

Parameters:
| i st - Boolean array to initialize the instance.

M ethods

clear

public void clear()

Clearsthelist.

iter ator

public Bool eanListlterator iterator()

Gets anew BooleanListlterator.

Returns:
BooleanListlterator instance.

add

public void add(bool ean val ue)
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Adds a Boolean at the end of the list.

Parameters:
val ue - [in] Boolean.

count

public int count()

Number of elementsin thelist.

Returns:
Number of elementsin thelist.
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com.spar sity.sparksee.gdb
Class BooleanL istlterator

j ava. |l ang. Obj ect
+-com sparsity. spar ksee. gdb. Bool eanLi stlterator

All Implemented I nterfaces:
Iterator

public class BooleanL istlterator
extends Object
implements Iterator

BooleanList iterator class.

Iterator to traverse all the strings into a BooleanL ist instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

bool ean | hasNext ()
Getsif there are more elements.

Bool ean | next ()
See nextBoolean().

bool ean | next Bool ean()
Gets the next element.

void | renove()
Operation not supported.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. util . I terat or

f or EachRemuai ni ng, hasNext, next, renopve

M ethods

next

publ i c Bool ean next ()

See nextBoolean().
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nextBoolean

publ i ¢ bool ean next Bool ean()

Gets the next element.

hasNext
publ i c bool ean hasNext ()

Gets if there are more elements.

Returns:
TRUE if there are more e ements, FAL SE otherwise.

remove

public void renmove()

Operation not supported.
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com.spar sity.sparksee.gdb
Class Condition
j ava. |l ang. Obj ect
+-java. | ang. Enum
+-com sparsity. spar ksee. gdb. Condi ti on

All Implemented I nterfaces:
Seridlizable, Comparable

public final class Condition
extends Enum

Condition operators enumeration.

It ismainly used in the attribute-based graph select operations.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static final Bet ween
In range operator condition ([x,y]).

public static final Equal
Equal condition (==).

public static final G eat er Equal
Greater or equal condition (>=).

public static final G eat er Than
Greater than condition (>).

public static final LessEqual
Lessor equal condition (<=).

public static final LessThan
Less than condition (<).

public static final Li ke
Substring condition.

public static final Li keNoCase
Substring (no case sensitive) condition.

public static final Not Equal
Not equal condition (!

public static final RegExp
Regular expression condition.

Method Summary

static Condition | valueO(String nane)
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static Condition[] val ues()

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode, nane, ordinal,

toString, valueC

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait,

wai t

wai t,

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpar eTo

Fields

Equal

public static final comsparsity. sparksee. gdb. Conditi on Equal
Equa condition (==).

Equal condition (==).

Greater Equal

public static final com sparsity.sparksee. gdb. Condi ti on G eat er Equal

Greater or equal condition (>=).

Greater or equal condition (>=).

Greater Than
public static final comsparsity. sparksee. gdb. Conditi on G eater Than
Greater than condition (>).

Greater than condition (>).

L essEqual

public static final com sparsity.sparksee. gdb. Condi ti on LessEqual

Lessor equa condition (<=).

Less or equal condition (<=).

LessThan

public static final comsparsity. sparksee. gdb. Condition LessThan

Less than condition (<).

Less than condition (<).
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NotEqual

public static final comsparsity. sparksee. gdb. Condi ti on Not Equal

Not equal condition (!=).
Not equal condition (!=).

Like
public static final com sparsity. sparksee. gdb. Condition Like

Substring condition.

Substring condition.

LikeNoCase

public static final comsparsity. sparksee. gdb. Condition Li keNoCase

Substring (no case sensitive) condition.

Substring (no case sensitive) condition.

Between

public static final comsparsity. sparksee. gdb. Conditi on Between

In range operator condition ([x,y]).

In range operator condition ([x,y]).

RegEXxp
public static final comsparsity. sparksee. gdb. Condi ti on RegExp
Regular expression condition.

Regular expression condition.

M ethods

values

public static Condition[] val ues()

valueOf

public static Condition valueO' (String nane)
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com.spar sity.spar ksee.gdb

Class Database

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Dat abase

All Implemented I nterfaces:
Closesble

public class Database
extends Object
implements Closeable

Database class.

All the data of the Database is stored into a persistent file which just can be created or open through a Sparksee instance.

Also, all the manipulation of a Database must be done by means of a Session which can be initiated from a Database instance.

Multiple Databases do not share the memory, that is there is no negotiation among them. In those cases, memory must be prefixed
for each Database. To do that, use the SPARK SEEConfig.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | close()
Closes the Database instance.

voi d | disabl eRol | back()
Disables the rollback mechanism.

void | dunpSchema(String fil ePath)
Dump the database schema to the given file using the Sparksee scripting format.

voi d | enabl eRol | back()
Enables the rollback mechanism.

void | fixCurrentCacheMaxSi ze()
Sets the cache maximum size to the current cache sizein use.

String | getAlias()
Getsthe alias of the Database.
i nt get CacheMaxSi ze()
Gets the cache maximum size (in MB).
String | getPath()

Gets the path of the Database.

void | getStatistics(DatabaseStatistics stats)
Gets Database statistics.

bool ean | isC osed()

Gets if Database instance has been closed or not.
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Session | newSession()
Creates anew Session.

void | redoPrecommitted(long txId)
Redo a pending precommitted transaction recovered.

voi d | set CacheMaxSi ze(int negaBytes)
Sets the cache maximum size (in MB).

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getC ass, hashCode, notify, notifyAll,

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut od oseabl e

cl ose

M ethods

dumpSchema
public void dunpSchema(String fil ePat h)

Dump the database schema to the given file using the Sparksee scripting format.

Parameters:
filePath -null

newSession

public Session newSession()

Creates anew Session.

getPath
public String getPath()

Gets the path of the Database.

Returns:
The path of the Database.
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(continued from last page)

enableRollback
public voi d enabl eRol | back()

Enables the rollback mechanism.

fixCurrentCacheM axSize
public void fixCurrentCacheMaxSi ze()

Sets the cache maximum size to the current cache size in use.

isClosed

public bool ean isd osed()

Getsif Database instance has been closed or not.

Returns.
TRUE if the Database instance has been closed, FAL SE otherwise.

See Also:
cl ose()

redoPrecommitted

public void redoPrecommitted(long txld)

Redo a pending precommitted transaction recovered.

YOU SHOULD NOT USE THIS METHOD. This method only exists for a specific service.

Parameters:
txld-null

getStatistics

public void getStatistics(DatabaseStatistics stats)

Gets Database statistics.

Parameters:
st at s - [out] The DatabaseStatistics instance.

setCacheMaxSize
public void set CacheMaxSi ze(int negaByt es)

Sets the cache maximum size (in MB).

0 means unlimited which isall the physical memory of the computer minus a small margin.
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(continued from last page)

Parameters:
megaByt es - [in] The new cache max size.

disableRollback
public void disabl eRol | back()

Disables the rollback mechanism.

close

public void close()

Closes the Database instance.

It must be called to ensure the integrity of all data.

getAlias
public String getAlias()

Getsthe alias of the Database.

Returns:
The dlias of the Database.

getCacheMaxSize
public int getCacheMaxSi ze()

Gets the cache maximum size (in MB).

Returns:
Returns the current cache max size.
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com.spar sity.spar ksee.gdb
Class DatabaseStatistics

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Dat abaseSt ati stics

public class DatabaseStatistics

extends Object

Database statistics.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

Il ong | get Cache()

Gets cache size in KBytes.
long | getData()

Gets database size in KBytes.
long | getRead()

Getstotal read datain KBytes.
Il ong | get Sessions()

Gets the number of sessions.

long | get Tenp()
Getstemporary storage file size in KBytes.
long | getWite()

Getstotal written datain KBytes.

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,

toString,

wai t,

wai t,

M ethods

getRead

public | ong get Read()

Getstotal read datain KBytes.

Returns:

Total read datain KBytes.
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getData
public | ong getData()

Gets database size in KBytes.

Returns:
Database size in KBytes.

getTemp
public | ong get Tenp()

Getstemporary storage file size in KBytes.

Returns:
Temporary storage file sizein KBytes.

getWrite
public long getWite()

Getstotal written datain KBytes.

Returns:
Total read written in KBytes.

getCache
public | ong get Cache()

Gets cache sizein KBytes.

Returns:
Cachesizein KBytes.

getSessions

public | ong get Sessions()

Gets the number of sessions.

Returns:
The number of sessions.
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com.spar sity.spar ksee.gdb
Class DataType
j ava. |l ang. Obj ect

+-java. | ang. Enum

+-com sparsity. spar ksee. gdb. Dat aType

All Implemented I nterfaces:
Seridlizable, Comparable

public final class DataType
extends Enum

Data type (domain) enumeration.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static final Bool ean

Boolean data type.
public static final Doubl e

64-bit signed double data type.
public static final I nt eger

32-bit signed integer data type.

public static final Long
64-bit signed integer data type.

public static final ab
Object identifier (OID) data type.

public static final String
Unicode string data type.

public static final Text
Large unicode character object (CLOB) data type.

public static final Ti nest anp
Distance from Epoch (UTC) time in milliseconds precision.

Method Summary

static DataType

val ue (String nane)

static DataType[] val ues()

Methodsinherited from classj ava. | ang. Enum
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cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode, name, ordinal,
toString, valueC

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAll, toString, wait,
wai t

wai t,

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields

Boolean

public static final comsparsity. sparksee. gdb. Dat aType Bool ean

Boolean data type.
Boolean data type.

Integer

public static final comsparsity. sparksee. gdb. Dat aType | nt eger
32-bit signed integer data type.
32-hit signed integer data type.

Long

public static final comsparsity. sparksee. gdb. Dat aType Long
64-bit signed integer data type.
64-bit signed integer data type.

Double
public static final comsparsity. sparksee. gdb. Dat aType Doubl e

64-bit signed double data type.
64-bit signed double data type.

Timestamp
public static final comsparsity. sparksee. gdb. Dat aType Ti nest anp

Distance from Epoch (UTC) time in milliseconds precision.

Distance from Epoch (UTC) time in milliseconds precision.
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String
public static final comsparsity. sparksee. gdb. Dat aType String
Unicode string data type.
Unicode string data type.

Text
public static final comsparsity. sparksee. gdb. Dat aType Text

Large unicode character object (CLOB) data type.

Large unicode character object (CLOB) data type.

OID
public static final comsparsity. sparksee. gdb. DataType O D

Object identifier (OID) datatype.
Object identifier (OID) datatype.

M ethods

values
public static DataType[] val ues()

valueOf
public static DataType val ueO (String nane)
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com.spar sity.spar ksee.gdb
Class DefaultExport

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Export Manager

I+- com sparsity. sparksee. gdb. Def aul t Export

public class DefaultExport
extends ExportM anager

Default implementation for ExportManager class.

It uses the default values from GraphExport, NodeExport and EdgeExport to export al node and edge types.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public | Default Export ()
Creates a new instance.

Method Summary

bool ean | enabl eType(int type)
Default implementation of the ExportManager class method EnableType.

bool ean | get Edge(l ong edge, EdgeExport edgeExport)
Default implementation of the ExportManager class method GetEdge.

bool ean | get EdgeType(int type, EdgeExport edgeExport)
Default implementation of the ExportManager class method GetEdgeType.

bool ean | get Graph( G aphExport graphExport)
Default implementation of the ExportManager class method GetGraph.

bool ean | get Node(l ong node, NodeExport nodeExport)
Default implementation of the ExportManager class method GetNode.

bool ean | get NodeType(int type, NodeExport nodeExport)

Default implementation of the ExportManager class method GetNodeType.

void | prepare(G aph graph)
Default implementation of the ExportManager class method Prepare.

void | release()
Default implementation of the ExportManager class method Release.

Methodsinherited from classcom spar si ty. spar ksee. gdb. Expor t Manager

enabl eType, get Edge, get EdgeType, get Graph, get Node, get NodeType, prepare,

rel ease

Methodsinherited from classj ava. | ang. Qbj ect
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clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

DefaultExport
publ i c Defaul t Export ()

Creates anew instance.

M ethods

prepare
public void prepare(G aph graph)

Default implementation of the ExportManager class method Prepare.

Parameters:
graph - null

getGraph
publ i c bool ean get Graph( G aphExport graphExport)
Default implementation of the ExportManager class method GetGraph.

This sets the default GraphExport values and "Graph” as the label.

Parameters:
gr aphExport - [out] The GraphExport that will store the information.

Returns:
TRUE.

release

public void rel ease()

Default implementation of the ExportManager class method Release.

getNodeType

publi c bool ean get NodeType(int type,
NodeExport nodeExport)

Default implementation of the ExportManager class method GetNodeType.
This sets de default NodeExport values.
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Parameters:
t ype - [in] A node type.
nodeExport - [out] The NodeExport that will store the information.

Returns:
TRUE.

enableType

publ i c bool ean enabl eType(int type)
Default implementation of the ExportManager class method EnableType.

This enables all node and edge types to be exported.

Parameters:
t ype - [in] Thetypeto enable.

Returns:
TRUE.

getNode

publ i c bool ean get Node(l ong node,
NodeExport nodeExport)

Default implementation of the ExportManager class method GetNode.

This sets the default NodeExport values and sets the OID as the label.

Parameters:
node - [in] A node.
nodeExport - [out] The NodeExport that will store the information.

Returns:
TRUE.

getEdge
publ i c bool ean get Edge(l ong edge,
EdgeExport edgeExport)
Default implementation of the ExportManager class method GetEdge.

This sets the default EdgeExport values and setsthe OID as the label. Also, it exports the edge as directed just if the edgeis
directed.

Parameters:
edge - [in] An edge.
edgeExport - [out] The EdgeExport that will store the information.

Returns:
TRUE.

getEdgeType

public bool ean get EdgeType(int type,
EdgeExport edgeExport)
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Default implementation of the ExportManager class method GetEdgeType.

This sets de default EdgeExport values.

Parameters:
t ype - [in] An edgetype.
edgeExport - [out] The EdgeExport that will store the information.

Returns:
TRUE.
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com.spar sity.spar ksee.gdb
Class EdgeData

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. EdgeDat a

public class EdgeData

extends Object

Edge data class.

It stores the tail and the head of an edge instance.

In case of undirected eges, the tail and the head are just the two ends of the edge.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

Il ong | get Edge()
Gets the edge identifier.

long | getHead()
Gets the head of the edge.

long | getTail ()
Getsthetall of the edge.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

M ethods

getHead
public | ong getHead()

Gets the head of the edge.

Returns:
The Sparksee edge identifier of the head of the edge.

getEdge
public | ong get Edge()

Getsthe edge identifier.
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Returns:
The Sparksee edge identifier.

getTalil
public long getTail ()

Getsthetail of the edge.

Returns:
The Sparksee edge identifier of the tail of the edge.
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com.spar sity.spar ksee.gdb
Class EdgeExport

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. EdgeExport

public class EdgeExport

extends Object

Stores edge exporting values.

Some properties may be ignored depending on the exportation type.
Default values are:

Label: "" (empty string).

Asdirected: TRUE.

Color: 13882323 (OxD3D3D3, Light gray).

Label color: 0 (Ox000000, Black).

Width: 5px.

Font size: 10.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public EdgeExport ()
Creates a new instance.

Method Summary

bool ean | asDirected()
Gets if the edge should be managed as directed.

j ava. awt . Col or get Col or ()
Gets the color of the edge.

i nt get Col or RGB()
Gets the edge color.

i nt get Font Si ze()
Gets the edge label font size.

String | getlLabel ()
Gets the edge label.

j ava. awt . Col or get Label Col or ()
Getsthe color of the label.
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i nt get Label Col or RGB()
Gets the edge label color.
i nt get Wdt h()

Gets the edge width.

void | setAsDirected(bool ean directed)
Setsif the edge should be managed as directed.

void | setColor(java.awt. Col or c)
Sets the color of the edge.

void | setCol orRGB(int color)
Sets the edge color.

void | setDefaul ts()
Setsto default values.

void | setFontSize(int size)
Sets the edge label font size.

void | setlLabel (String |abel)
Setsthe edge label.

voi d | setlLabel Col or(java. awt. Col or c¢)
Sets the color of the label.

voi d | setlLabel Col or RGB(int col or)
Sets the edge label color.

void | setWdth(int w dth)

Sets the edge width.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

EdgeExport

public EdgeExport ()

Creates anew instance.

M ethods

setAsDirected

public void setAsDirected(bool ean directed)

Setsif the edge should be managed as directed.
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Parameters:
di rect ed - [in] If TRUE, use as directed, otherwise use as undirected.

getL abelColorRGB
public int getlLabel Col or RGB()

Getsthe edge label color.

Returns:
The edge label color.

setl abel
public void setlLabel (String | abel)

Setsthe edge label.

Parameters:
| abel -[in] Theedgelabel.

setWidth
public void setWdth(int width)

Sets the edge width.

Parameters:
wi dt h - [in] The edge width.

setColorRGB
public void setCol or RGB(int col or)

Sets the edge color.

Parameters:
col or -[in] The edge color.

setFontSize

public void setFontSize(int size)

Sets the edge |abel font size.

Parameters:
si ze - [in] The edge label font size.
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getL abelColor
public java.awt. Col or getLabel Col or ()

Gets the color of the label.

getColor
public java.aw . Col or get Col or ()

Getsthe color of the edge.

setl abelColorRGB
public void setLabel Col or RGB(i nt col or)

Sets the edge |abel color.

Parameters:
col or -[in] The edge label color.

getColorRGB
public int get Col or RGB()

Getsthe edge color.

Returns:
The edge color.

getFontSize
public int getFontSize()

Getsthe edge label font size.

Returns:
The edge label font size.

setDefaults
public void setDefaults()

Sets to default values.
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setColor
public void setCol or(java.awt. Col or c)

Sets the color of the edge.

Parameters:
¢ - New value.

getL abel
public String getlLabel ()

Getsthe edge label.

Returns:
The edge labdl.

setlL abelColor
public void setLabel Col or(java. awm . Col or c)

Sets the color of the |abel.

Parameters:
¢ - New value.

getWidth
public int getWdth()

Gets the edge width.

Returns:
The edge width.

asDirected

publ i ¢ bool ean asDirected()
Gets if the edge should be managed as directed.
TRUE isthe default value. If TRUE, use as directed, otherwise use as undirected.

Returns:
The edge direction.
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com.spar sity.spar ksee.gdb
Class EdgesDirection

j ava. |l ang. Obj ect
+-java. | ang. Enum
+-com sparsity. spar ksee. gdb. EdgesDi recti on

All Implemented I nterfaces:
Seridlizable, Comparable

public final class EdgesDirection
extends Enum

Edges direction enumeration.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static final Any
In-going or out-going edges.

public static final I ngoi ng
In-going edges.

public static final CQut goi ng
Out-going edges.

Method Summary

static EdgesDirection | valueO (String nane)

static
EdgesDirection[]

val ues()

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode,
toString, valueCO

nanme, ordinal,

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields
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Ingoing

public static final comsparsity. sparksee. gdb. EdgesDi recti on | ngoi ng
In-going edges.
In-going edges.

Outgoing

public static final comsparsity. sparksee. gdb. EdgesDi recti on Qut goi ng
Out-going edges.
Out-going edges.

Any
public static final com sparsity. sparksee. gdb. EdgesDi recti on Any
In-going or out-going edges.

In-going or out-going edges.

M ethods

values

public static EdgesDirection[] val ues()

valueOf

public static EdgesDirection valueO'(String nane)
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com.spar sity.spar ksee.gdb
Class ExportM anager

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Export Manager

Direct Known Subclasses:
DefaultExport

public class ExportManager

extends Object

Defines how to export a graph to an external format.

Thisis an interface which must be implemented by the user. While the export proces, a call for each node or edge type and node or
edge object is done to get how to export that element.

It is possible to export a Graph to a diferent fortmats. Nowadays, available formats are defined in the ExportType enum.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Method Summary
bool ean | enabl eType(int type)
Gets whether a node or edge type must be exported or not.
bool ean | get Edge(l ong edge, EdgeExport edgeExport)
Gets the edge export definition for the given edge.
bool ean | get EdgeType(int type, EdgeExport edgeExport)
Gets the default node export definition for the given edge type.
bool ean | get Graph( G aphExport graphExport)
Gets the graph export definition.
bool ean | get Node(l ong node, NodeExport nodeExport)
Gets the node export definition for the given node.
bool ean | get NodeType(int type, NodeExport nodeExport)
Gets the default node export definition for the given node type.
void | prepare(G aph graph)
Prepares the graph for the export process.
void | release()
Ends the export process.
Methodsinherited from classj ava. | ang. Qbj ect
clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t
Methods
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getEdge
publi c bool ean get Edge(l ong edge,
EdgeExport edgeExport)

Gets the edge export definition for the given edge.

Parameters:
edge - Edgeidentifier.
edgeExport - [out] The EdgeExport which defines how to export given edge.

Returns:

TRUE if the given EdgeExport has been updated, otherwise FALSE will be returned and the default EdgeExport for
the type the edge belongs to will be used.

release

public void rel ease()

Ends the export process.

Itis called once after the export process.

getGraph
publ i c bool ean get Graph( G aphExport graphExport)

Gets the graph export definition.

Parameters:
gr aphExport - [out] The GraphExport which defines how to export the graph.

Returns:
TRUE.

getNode

publ i ¢ bool ean get Node(l ong node,
NodeExport nodeExport)

Gets the node export definition for the given node.

Parameters:
node - Nodeidentifier.
nodeExport - [out] The NodeExport which defines how to export given node.

Returns:

TRUE if the given NodeExport has been updated, otherwise FALSE will be returned and the default NodeExport for
the type the node belongs to will be used.
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getNodeType

publ i c bool ean get NodeType(int type,
NodeExport nodeExport)

Gets the default node export definition for the given node type.

GetNode has a higher priority than this function. That is, only if GetNode returns FAL SE, the NodeExport of this function
will be used.

Parameters:
t ype - [in] Node type identifier.
nodeExport - [out] The NodeExport which defines how to export the nodes of the given type.

Returns:
TRUE.

enableType
public bool ean enabl eType(int type)

Gets whether a node or edge type must be exported or not.

Parameters:
t ype - Node or edge type identifier.

Returns:
If TRUE al objects of the given type will be exported, otherwise they will not be exported.

prepare
public void prepare(G aph graph)

Prepares the graph for the export process.
It is called once before the export process.

Parameters:
gr aph - Graph to be exported.

getEdgeType

publ i c bool ean get EdgeType(int type,
EdgeExport edgeExport)

Gets the default node export definition for the given edge type.

GetEdge has a higher priority than this function. That is, only if GetEdge returns FAL SE, the EdgeExport of this function
will be used.

Parameters:
t ype - [in] Edge type identifier.
edgeExport - [out] The EdgeExport which defines how to export the edges of the given type.

Returns:
TRUE.
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com.spar sity.spar ksee.gdb
Class ExportType

j ava. |l ang. Obj ect
+-java. | ang. Enum
I+- com sparsity. sparksee. gdb. Export Type

All Implemented I nterfaces:
Seridlizable, Comparable

public final class ExportType
extends Enum

Export type.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static final GraphM.
Export to GraphML format.

public static final Graphvi z
Export to Graphviz format.

public static final YG aphM
Export to YGRAPHML format.

Method Summary

static ExportType | val ueO (String namne)

static ExportTypel[] val ues()

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode, nane, ordinal,
toString, valueC

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpar eTo

Fields
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Graphviz
public static final com sparsity.sparksee. gdb. Export Type G aphviz

Export to Graphviz format.
Export to Graphviz format.

GraphML
public static final comsparsity. sparksee. gdb. Export Type G aphM

Export to GraphML format.
Export to GraphML format.

YGraphML
public static final com sparsity.sparksee. gdb. Export Type YG aphM

Export to YGRAPHML format.
Export to YGRAPHML format.

M ethods

values
public static ExportType[] val ues()

valueOf
public static ExportType val ueO (String nane)
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com.spar sity.spar ksee.gdb

Class Graph

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. G aph

public class Graph
extends Object

Graph class.

Each Database has a Graph associated, which is the persistent graph which contains all data stored into the graph database and is

retrieved from a Session.

Check out the 'API' and the 'SPARK SEE graph database' sections in the SPARK SEE User Manual for more details on the use of

this class.
Author:

Sparsity Technologies http://www.sparsity-technologies.com

Method Summary
void | backup(String file)
Dumps all the data to a backup file.
I ong | count Edges()
Gets the number of edges.
I ong | count Nodes()
Gets the number of nodes.
long | degree(long oid, int etype, EdgesDirection dir)
Gets the number of edges from or to the given node OID and for the given edge type.
void | drop(long oid)
Dropsthe given OID.
void | drop(Objects objs)
Drops all the Ol Ds from the given collection.
void | dunpData(String file)
Dumps logical datato afile.
void | dunpStorage(String file)
Dumps internal storage datato afile.
hjects | edges(int etype, long tail, |ong head)
Gets all the edges of the given type between two given nodes (tail and head).
void | encryptedBackup(String file, String keylnHex, String ivlnHex)
Dumps dl the data to a backup file.
hj ects | explode(long oid, int etype, EdgesDirection dir)
Selects all edges from or to the given node OID and for the given edge type.
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Chj ects | expl ode(Obj ects objs, int etype, EdgesDirection dir)
Selects all edges from or to each of the node OID in the given collection and for the given
edge type.
void | export(String file, ExportType type, ExportManager en
Exports the Graph.
i nt findAttribute(int type, String nane)

Gets the Sparksee attribute identifier for the given type identifier and attribute name.

Attri buteli st

f

ndAttri butes(int type)

Gets all existing Sparksee attribute identifiers for the given type identifier.

long | findEdge(int etype, long tail, |ong head)
Gets any of the edges of the given type between two given nodes (tail and head).
TypelLi st fi ndEdgeTypes()
Gets all existing Sparksee edge type identifiers.
Typeli st fi ndNodeTypes()
Gets all existing Sparksee node type identifiers.
long | findObject(int attr, Value val ue)
Finds one object having the given Value for the given attribute.
long | findO CreateEdge(int etype, long tail, |ong head)
Gets any of the edges of the specified type between two given nodes (tail and head).
long | findOrCreateObject(int attr, Value val ue)
Finds one object having the given Vaue for the attribute or it creates one does not exist any.
i nt findType(String nane)
Gets the Sparksee type identifier for the given type name.
TypelLi st findTypes()

Gets all existing Sparksee node and edge type identifiers.

Val ueArr ay

getArrayAttribute(long oid, int attr)

Getsthe ValueArray for the given array attribute and OID or NULL if it does not exist.

Attribute | getAttribute(int attr)
Gets information about the given attribute.
Value | getAttribute(long oid, int attr)
Gets the Value for the given attribute and OID.
void | getAttribute(long oid, int attr, Value val ue)
Gets the Value for the given attribute and OID.
| ong get Attributelnterval Count (int attr, Value |ower, bool ean includeLower,

Val'ue higher, boolean 1 ncludeH gher)
Gets how many objects have a value into the given range for the given attribute.

Attri buteLi st

get Attributes(long oid)

Gets all Sparksee attribute identifiers with anon-NULL value for the given Sparksee OID.

AttributeStatistics

getAttributeStatistics(int attr, bool ean basic)

Gets statistics from the given attribute.

Page 145 of 386




com.sparsity.sparksee.gdb.Graph

Text St ream

get AttributeText(long oid, int attr)

Gets the read-only TextStream for the given text attribute and OID.

EdgeDat a | get EdgeDat a(l ong edge)
Gets information about an edge.
I ong | get EdgePeer (I ong edge, |ong node)
Gets the other end for the given edge.
i nt get oj ect Type(l ong oi d)
Gets the Sparksee node or edge type identifier for the given OID.
Session | get Session()
Type | get Type(int type)
Gets information about the given type.
Val ues | getValues(int attr)
Gets the Value collection for the given attribute.
bj ects | heads(Obj ects edges)
Gets all the heads from the given edges collection.
void | indexAttribute(int attr, AttributeKind kind)
Updates the index of the given attribute.
void | indexNei ghbors(int edgeType, bool ean nei ghbors)
Creates or destroys the neighbors index of an edge type.
bj ects | neighbors(long oid, int etype, EdgesDirection dir)
Selects al neighbor nodes from or to the given node OID and for the given edge type.
hj ects | nei ghbors(Cbjects objs, int etype, EdgesDirection dir)
Selects all neighbor nodes from or to each of the node OID in the given collection and for
the given edge type.
i nt newArrayAttribute(int type, String nane, DataType dt, int size)
Creates anew array attribute.
i nt newAttribute(int type, String nanme, DataType dt, AttributeKi nd kind)
Creates anew attribute.
i nt newAttribute(int type, String name, DataType dt, AttributeKind kind,
Val'ue default Val ue)
Creates a new attribute with a default value.
long | newEdge(int type, int tailAttr, Value tailV, int headAttr, Value headV)
Creates a new edge instance.
long | newkEdge(int type, long tail, |ong head)
Creates a new edge instance.
i nt newEdgeType(String nane, bool ean directed, bool ean nei ghbors)
Creates anew edge type.
long | newNode(int type)

Creates a new node instance.
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i nt newNodeType(String nane)
Creates a new node type.
i nt newRestri ct edEdgeType(String name, int tail, int head, bool ean
nei ghbor s)
Creates anew restricted edge type.
i nt newSessi onArrayAttribute(int type, DataType dt, int size)
Creates anew Session array attribute.
i nt newSessi onAttri bute(int type, DataType dt, AttributeKind kind)
Creates a new Session attribute.
i nt newSessi onAttri bute(int type, DataType dt, AttributekKind kind, Value
detf aul tVal ue)
Creates anew Session attribute with adefault value.
void | renpveAttribute(int attr)
Removes the given attribute.
void | renpveType(int type)
Removes the given type.
void | renaneAttribute(int attr, String newNane)
Renames an attribute.
void | renaneType(int type, String newNane)
Renames a type.
void | renaneType(String ol dNanme, String newNane)
Renames a type.
hjects | select(int type)
Selects al OIDs belonging to the given type.
hjects | select(int attr, Condition cond, Value val ue)
Selects al OIDs satisfying the given condition for the given attribute.
hjects | select(int attr, Condition cond, Value value, Cbjects restriction)
Selects al OIDs satisfying the given condition for the given attribute.
bj ects | select(int attr, Condition cond, Value |ower, Value higher)
Selects al OIDs satisfying the given condition for the given attribute.
hjects | select(int attr, Condition cond, Value |ower, Value higher, Objects
restriction)
Selects al OIDs satisfying the given condition for the given attribute.
void | setArrayAttribute(int attr, Value val ue)

Sets all the values of the array of the given array attribute for all the objects of the typesthe
attribute appliesto.

Val ueArr ay

set ArrayAttribute(long oid, int attr, Value val ue)

Sets all the elements of the ValueArray for the given array attribute and OID and returnsit.

void | setArrayAttributeVoid(long oid, int attr, Value val ue)
Sets al the elements of the ValueArray for the given array attribute and OID.
void | setAttribute(int attr, Value val ue)

Sets the value of the given attribute for all the objects of the types the attribute applies to.
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void | setAttribute(long oid, int attr, Value val ue)
Setsthe Value for the given attribute and OID.
void | setAttributeDefaultValue(int attr, Value val ue)
Sets adefault value for an attribute.
void | setAttributeText(long oid, int attr, TextStreamtstream
Sets the writable TextStream for the given text attribute and OID.
hjects | tail s(Ohjects edges)
Gets all the tails from the given edges collection.
void | tail sAndHeads(Obj ects edges, hjects tails, Objects heads)
Gets all the tails and heads from the given edges collection.
KeyVal ues topK(int attribute, Condition operation, Value |ower, Oder order, int
K) - -
GetsaKeyValuesiterator as aresult of the TopK operation.
KeyVal ues | topK(int attribute, Condition operation, Value |ower, Oder order, int
K, Objects restriction)
Gets a KeyVauesiterator as aresult of the TopK operation.
KeyVal ues topK(int attribute, Condition operation, Value |ower, Value higher,
Oder order, int k) — - -
Gets aKeyValuesiterator as aresult of the TopK operation.
KeyVal ues | topK(int attribute, Condition operation, Value |ower, Value higher,
Oder order, int k, Objecis restriction)
GetsaKeyValuesiterator as aresult of the TopK operation.
KeyVal ues | topK(int attribute, Oder order, int k)
Gets aKeyValuesiterator as aresult of the TopK operation.
KeyVal ues | topK(int attribute, Order order, int k, Objects restriction)

Gets aKeyValuesiterator as aresult of the TopK operation.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAll, toString,

wai t

wai t,

wai t,

M ethods

findOr CreateEdge

public long findO CreateEdge(int etype,

long tail,
| ong head)

Gets any of the edges of the specified type between two given nodes (tail and head).

If it can not find any edge of this type between them it tries to create a new one.

Parameters:

et ype - [in] Sparksee edge type identifier.
tail -[in] Tail nodeidentifier.
head - [in] Head node identifier.
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Returns:
Any of the edges or the Objects InvalidOID.

findEdgeTypes
public TypeList findEdgeTypes()

Getsdl existing Sparksee edge type identifiers.

Returns:
Sparksee edge type identifier list.

getAttributel ntervalCount

public long getAttributelnterval Count(int attr,
Val ue | ower,
bool ean i ncl udeLower,
Val ue hi gher,
bool ean i ncl udeH gher)

Gets how many objects have a value into the given range for the given attribute.
This only works for the attributes with the AttributeKind Indexed or Unique.

Given values must belong to the same DataType than the attribute.

Parameters:
at tr - [in] Sparksee attribute identifier.
| ower - [in] Lower bound Value of the range.
i ncl udeLower - [in] If TRUE, include lower bound Value of the range.
hi gher - [in] Higher bound Vaue of the range.
i ncl udeHi gher - [in] If TRUE, include higher bound Val ue of the range.

Returns:
Number of objects having a value into the given range.

neighbors
public Objects nei ghbors(Objects objs,
Int etype,

EdgesDirection dir)

Selects all neighbor nodes from or to each of the node OID in the given collection and for the given edge type.

Parameters:
obj s - [in] Sparksee node OID collection.
et ype - [in] Sparksee edge type identifier.
di r - [in] Direction.

Returns:
Objects instance.
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backup
public void backup(String file)

throws Runti neExcepti on,
Fi | eNot FoundExcepti on

Dumps all the data to a backup file.
See the Sparksee class Restore methods.

Parameters:
fil e -[in] Output backup file path.

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava.io. Fi | eNot FoundExcept i on - If the given file cannot be created.

removeAttribute

public void removeAttribute(int attr)

Removes the given attribute.

Parameters:
at tr - [in] Sparksee attribute identifier.

removeTlype
public void removeType(int type)

Removes the given type.

Thisfailsif there exist attributes defined for the type or if there exist restricted edges referencing this type.

Parameters:
t ype - [in] Sparksee type identifier.

degree

public | ong degree(long oid,
i nt etype,
EdgesDi rection dir)

Gets the number of edges from or to the given node OID and for the given edge type.

Parameters:
oi d - [in] Sparksee node OID.
et ype - [in] Sparksee edge type identifier.
di r - [in] Direction.

Returns:
The number of edges.

findTypes
public TypeList findTypes()
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Gets al existing Sparksee node and edge type identifiers.

Returns:
Sparksee node and edge type identifier list.

newArrayAttribute

public int newArrayAttribute(int type,
String nane,
Dat aType dt,
int size)

Creates anew array attribute.

Parameters:
t ype - [in] Sparksee node or edge type identifier.
name - [in] Unique name for the new attribute.
dt - [in] Base Datatype for the new array attribute elements.
si ze - [in] Thearray size.

Returns:
Unique Sparksee attribute identifier.

findType
public int findType(String nane)

Gets the Sparksee type identifier for the given type name.

Parameters:
nane - [in] Unique type name.

Returns.

The Sparksee type identifier for the given type name or the Type InvaidType if there is no type with the given name.

topK

public KeyVal ues topK(int attribute,
Condrt1ron operation,
Val ue Tower,
Order order,
nt K)

GetsaKeyValuesiterator as aresult of the TopK operation.

Parameters:
at t ri but e - The attribute to perform the TopK on
oper at i on - The operation to perform in the top k
| ower - Thelower bound Value to be satisfied
or der - The ordering semantincs of the top-k
k - The size of the TopK
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Returns:
A KeyVauesinstance

getEdgePeer
public | ong get EdgePeer (| ong edge,
| ong node)

Gets the other end for the given edge.

Parameters:
edge - [in] Sparksee edge identifier.
node - [in] Sparksee node identifier. It must be one of the ends of the edge.

Returns:
The other end of the edge.

setAttributeT ext

public void setAttributeText(long oid,
int attr,
Text Stream t strean

Sets the writable TextStream for the given text attribute and OID.

Parameters:
0i d - [in] Sparksee OID.
at tr - [in] Sparksee attribute identifier.
t st ream- [in] New Text value. This corresponds to a TextStream to write.

setAttribute

public void setAttribute(int attr,
Val ue val ue)

Sets the value of the given attribute for al the objects of the types the attribute applies to.
Does not work for TEXT attribute types

txThe Transaction this operation belongs to attributeThe attribute to initialize

Parameters:
attr - null
val ue - The valueto initialize the attribute to

indexNeighbors

public void i ndexNei ghbors(int edgeType,
bool ean nei ghbors)

Creates or destroys the neighborsindex of an edge type.

Parameters:
edgeType - [in] Sparksee Edge type identifier.
nei ghbor s - [in] If TRUE, it indexes the neighbor nodes, otherwise it removes the index.
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getObjectType
public int getbjectType(long oid)

Gets the Sparksee node or edge type identifier for the given OID.

Parameters:
0i d - [in] Sparksee OID.

Returns:
Sparksee node or edge type identifier.

indexAttribute

public void indexAttribute(int attr,
AttributeKind kind)

Updates the index of the given attribute.

Thisjust works if the current index of the attribute corresponds to the AttributeKind Basic and the new oneis Indexed or

Unique.

Parameters:
at tr - [in] Sparksee attribute identifier.

ki nd - [in] Attribute kind.

setArrayAttribute

public void setArrayAttribute(int attr,
Val ue val ue)

Sets all the values of the array of the given array attribute for all the objects of the types the attribute appliesto.

Parameters:
at tr - [in] Sparksee array attribute identifier.
val ue - [in] Vauefor all the array elements of the arrays.

tOpK

public KeyVal ues topK(int attribute,
O der order,
int K)

Gets aKeyValuesiterator as aresult of the TopK operation.

Parameters:
attri but e - The attribute to perform the TopK on

or der - The ordering semantincs of the top-k
k - The size of the TopK

Returns:
A KeyVauesinstance
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getAttribute

public void getAttribute(long oid,
int attr,
Val ue val ue)

Getsthe Vaue for the given attribute and OID.

Parameters:
0i d - [in] Sparksee OID.
at tr - [in] Sparksee attribute identifier.
val ue - [injout] Value for the given attribute and for the given OID.

getAttributeStatistics

public AttributeStatistics getAttributeStatistics(int attr,
bool ean basiC)

Gets statistics from the given attribute.

The statistics can only be obtained from Indexed or Unique attributes.

Parameters:
at tr - [in] Sparksee attribute identifier.
basi c - [in] If FALSE al statistics are computed, if TRUE just those statistics marked as basic will be computed (see
d??(r:]gnmion of the AttributeStatistics class). Of course, computing just basic statistics will be faster than computing all
o) .

Returns.
An AttributeStatistics instace.

select

public Objects select(int attr,
Conditi on cond,
Val ue Tower,
Value hi gher,
Objects restriction)

Selects al OIDs satisfying the given condition for the given attribute.

This allows to perform the Between operation, thus it has two Value arguments.

Parameters:
at tr - [in] Sparksee attribute identifier.
cond - [in] Condition to be satisfied. It must be the Between Condition.
| ower - [in] Lower-bound Value to be satisfied.
hi gher - [in] Higher-bound Value to be satisfied.
restriction -[in] Objectsto limit the select in this set of objects.

Returns:
Objects instance.

countNodes
public | ong count Nodes()
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Gets the number of nodes.

Returns.
The number of nodes.

setAttributeDefaultValue

public void setAttributeDefaultValue(int attr,
Val ue val ue)

Sets a default value for an attribute.

The default value will be applied to al the new nodes or edges.

The given value must have the same DataType as the attribute or be a NULL value to remove the current default value.
Parameters:

at tr - [in] The attribute.
val ue - [in] The default value to use for this attribute.

findODbject

public long findObhject(int attr,
Val ue val ue)

Finds one object having the given Value for the given attribute.

If there are more than one, then any of them will be returned. And in case there are no object having this Value, the Objects
InvalidOID will be returned.

Parameters:
at tr - [in] Sparksee attribute identifier.
val ue - [in] Value.

Returns:
Sparksee OID or the Objects InvalidOID.

neighbors
public Objects nei ghbors(long oid,
Int etype,

EdgesDirection dir)

Selects al neighbor nodes from or to the given node OID and for the given edge type.

Parameters:
o0i d - [in] Sparksee node OID.
et ype - [in] Sparksee edge type identifier.
di r - [in] Direction.

Returns:
Objects instance.
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newSessionAttribute

public int newSessionAttribute(int type,
Dat aType dt,
AttributeKi nd kind)

Creates anew Session attribute.

Session attributes are exclusive for the Session (just its Session can use the attribute) and are automatically removed when
the Session is closed (thus, attribute data is not persistent into the database).

Since they are not persistent, they cannot be retrieved from the database, so they do not have an identifier name.

Parameters:
t ype - [in] Sparksee node or edge type identifier.
dt - [in] Datatype for the new attribute.
ki nd - [in] Attribute kind.

Returns:
Unique Sparksee attribute identifier.

encryptedBackup

public void encryptedBackup(String file,
String keyl nHex,
String ivlnHex)
throws Runti meExcepti on,
Fi | eNot FoundExcepti on

Dumps all the data to a backup file.
See the Sparksee class RestoreEncryptedBackup methods.

Parameters:
fil e -[in] Output backup file path.
keyl nHex - [In] The AES encryption Key as an hexadecimal string (8, 16 or 32 bytes).
i vl nHex - [In] The AES Initialization Vector as an hexadecimal string (16 bytes).

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file cannot be created.

drop
public void drop(long oid)

Dropsthe given OID.

It also removes its egdges as well as its attribute values.

Parameters:
o0i d - [in] Sparksee OID to be removed.

setArrayAttributeVoid

public void setArrayAttributeVoid(long oid,
int attr,
Val ue val ue)
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Sets all the elements of the ValueArray for the given array attribute and OID.

Initializing the array with one of these SetArrayAttribute methods is the only way to create the array. But once created it
can be updated using the VaueArray which can be obtained using the GetArrayAttribute operation.

Parameters:
0i d - [in] Sparksee OID.
at tr - [in] Sparksee array attribute identifier.
val ue - [in] Vauefor al the array elements of the given attribute and OID.

edges

public Objects edges(int etype,
ong tail,
| ong head)

Gets dl the edges of the given type between two given nodes (tail and head).

Parameters:
et ype - [in] Sparksee edge type identifier.
tail -[in] Tall nodeidentifier.
head - [in] Head node identifier.

Returns:
Objects instance.

setAttribute
public void setAttribute(long oid,
int attr,

Val ue val ue)

Sets the Value for the given attribute and OID.

Parameters:
0i d - [in] Sparksee OID.
at tr - [in] Sparksee attribute identifier.
val ue - [in] Vaue for the given attribute and for the given OID.

findEdge

public long findEdge(int etype,
long tail,
| ong head)

Gets any of the edges of the given type between two given nodes (tail and head).

If there are more than one, then any of them will be returned. And in case there are no edge between the given tail and
head, the Objects InvalidOID will be returned.

Parameters:
et ype - [in] Sparksee edge type identifier.
tail -[in] Tail nodeidentifier.
head - [in] Head node identifier.

Returns:
Any of the edges or the Objects InvalidOID.
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tails
public Objects tails(Onjects edges)

Gets dl the tails from the given edges collection.

Parameters:
edges - [in] Sparksee edge identifier collection.

Returns:
Thetails collection.

select

public Objects select(int attr,
~—Condition cond,
value Tower,
Val ue hi gher)

Selects al OIDs satisfying the given condition for the given attribute.

This allows to perform the Between operation, thus it has two Value arguments.

Parameters:
at tr - [in] Sparksee attribute identifier.

cond - [in] Condition to be satisfied. It must be the Between Condition.

| ower - [in] Lower-bound Value to be satisfied.
hi gher - [in] Higher-bound Value to be satisfied.

Returns:
Objectsinstance.

getValues

public Val ues getValues(int attr)

Getsthe Vaue collection for the given attribute.

Parameters:
at tr - [in] Sparksee attribute identifier.

Returns:
Returns a Values object.

export

public void export(String file,
Export Type type,
Export Manager en
throws T ception

Exports the Graph.
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Parameters:
file-[in] Output file.
t ype - [in] Export type.
em- [in] Defines how to do the export for each graph object.

Throws:
java.io.| CException-null

newRestrictedEdgeType

public int newRestrictedEdgeType(String nane,
int tail,
i nt head,
bool ean nei ghbors)

Creates anew restricted edge type.

Parameters:
nane - [in] Unique name for the new edge type.
tail -[in] Tall Sparksee node typeidentifier.
head - [in] Head Sparksee node type identifier.
nei ghbor s - [in] If TRUE, thisindexes neighbor nodes, otherwise not.

Returns:
Unique Sparksee type identifier.

getAttributeT ext

public Text Stream get Attri buteText (long oid,
int attr)

Getsthe read-only TextStream for the given text attribute and OID.

Parameters:
0i d - [in] Sparksee OID.
at tr - [in] Sparksee attribute identifier.

Returns.
A TextStream. This returns a TextStream to read.

explode
public Objects expl ode(Objects objs,
Int etype,

EdgesDirection dir)

Selects all edges from or to each of the node OID in the given collection and for the given edge type.

Parameters:
obj s - [in] Sparksee node OID collection.
et ype - [in] Sparksee edge type identifier.
di r - [in] Direction.

Returns:
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Objects instance.

newEdgeType

public int newkdgeType(String nane,
bool ean directed,
bool ean nei ghbor s)

Creates a new edge type.

Parameters:
nane - [in] Unique name for the new edge type.
di rect ed - [in] If TRUE, this creates a directed edge type, otherwise this creates a undirected edge type.
nei ghbor s - [in] If TRUE, thisindexes neighbor nodes, otherwise not.

Returns:
Unique Sparksee type identifier.

topK

public KeyVal ues topK(int attribute,
Condirt1on operation,

Val'ue Tower,
Value hi gher,
Order order,
int K)

Gets aKeyValuesiterator as aresult of the TopK operation.

Parameters:
attri but e - The attribute to perform the TopK on
oper at i on - The operation to perform in the top k
| ower - Thelower bound Value to be satisfied
hi gher - The upper bound Valueto be satisfied
or der - The ordering semantincs of the top-k
k - The size of the TopK

Returns:
A KeyVauesinstance

dumpData

public void dunpData(String file)
throws Runti nmeExcepti on,
Fi | eNot FoundExcepti on

Dumps logica datato afile.

Parameters:
file-[in] Output file path.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file cannot be created.
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setArrayAttribute

public ValueArray setArrayAttribute(long oid,
int attr,
Val ue val ue)

Sets all the elements of the ValueArray for the given array attribute and OID and returnsit.

Initializing the array with one of these SetArrayAttribute methods is the only way to create the array. But once created it
can be updated using the ValueArray. And you can get it again with the GetArrayAttribute operation.

Parameters:
0i d - [in] Sparksee OID.
at tr - [in] Sparksee array attribute identifier.
val ue - [in] Vauefor al the array elements of the given attribute and OID.

Returns:
A VaueArray. ThisreturnsaVaueArray, aNULL or throws an exception.

topK

public KeyVal ues topK(int attribute,
Condi T1on operation,

Val ue Tower,
Value hi gher,
Order order,
nt K,

hj ects restriction)

Gets aKeyValuesiterator as aresult of the TopK operation.
restrictonObjects to limit the topk to this set of objects

Parameters:
at t ri but e - The attribute to perform the TopK on
oper at i on - The operation to perform in the top k
| ower - Thelower bound Value to be satisfied
hi gher - The upper bound Valueto be satisfied
or der - The ordering semantincs of the top-k
k - The size of the TopK
restriction-null

Returns:
A KeyVauesinstance

findAttribute

public int findAttribute(int type,
String name)

Gets the Sparksee attribute identifier for the given type identifier and attribute name.

Parameters:
t ype - [in] Sparksee typeidentifier.
namne - [in] Unique attribute name.

Returns:
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The Sparksee attribute identifier for the given type and attribute name or InvalidAttribute if there is no attribute with
the given name for the given type.

newNode
public | ong newNode(int type)

Creates a new node instance.

Parameters:
t ype - [in] Sparksee type identifier.

Returns:
Unique OID of the new node instance.

findNodeTypes
public TypelList findNodeTypes()

Gets dl existing Sparksee node type identifiers.

Returns:
Sparksee node type identifier list.

newAttribute

public int newAttribute(int type,
String nane,
Dat aType dt,
AttributeKi nd ki nd)

Creates a new attribute.

Parameters:
t ype - [in] Sparksee node or edge type identifier.
nane - [in] Unique name for the new attribute.
dt - [in] Datatype for the new attribute.
ki nd - [in] Attribute kind.

Returns:
Unique Sparksee attribute identifier.

topK

public KeyVal ues topK(int attribute,
~—Condition operation,
Value Tower,
Order order,
nt K,
Obj ects restriction)

GetsaKeyValuesiterator as aresult of the TopK operation.

restrictonObjects to limit the topk to this set of objects
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Parameters:
at t ri but e - The attribute to perform the TopK on
oper at i on - The operation to perform in the top k
| ower - Thelower bound Value to be satisfied
or der - The ordering semantincs of the top-k
k - The size of the TopK
restriction-null

Returns:
A KeyVauesinstance

newSessionArrayAttribute

public int newSessionArrayAttribute(int type,
Dat aType dt,
int Size)

Creates anew Session array attribute.

Session attributes are exclusive for the Session (just its Session can use the attribute) and are automatically removed when
the Session is closed (thus, attribute data is not persistent into the database).

Since they are not persistent, they cannot be retrieved from the database, so they do not have an identifier name.

Parameters:
t ype - [in] Sparksee node or edge type identifier.
dt - [in] Base Datatype for the new array attribute elements.
si ze - [in] The array size.

Returns:
Unique Sparksee attribute identifier.

newEdge
public | ong newkdge(int type,
int tailAttr,
Val ue tailV,
int headAttr,
Val ue headV)

Creates a new edge instance.

The tail of the edge will be any node having the given tailV Vaue for the given tail Attr attribute identifier, and the head of
the edge will be any node having the given headV Value for the given headAttr attribute identifier.

Parameters:
t ype - [in] Sparksee type identifier.
tail Attr -[in] Sparksee attribute identifier.
tail V-[in] Vaue.
headAt t r - [in] Sparksee attribute identifier.
headV - [in] Value.

Returns:
Unique OID of the new edge instance.

getAttribute
public Attribute getAttribute(int attr)
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Gets information about the given attribute.

Parameters:
at tr - [in] Sparksee attribute identifier.

Returns:
The Attribute for the given Sparksee attribute identifier.

getSession

public Session get Session()

newNodeType
public int newNodeType(String nane)

Creates a new node type.

Parameters:
nane - [in] Unique name for the new node type.

Returns:
Unique Sparksee type identifier.

dumpStorage

public void dunpStorage(String file)
throws Runti neExcepti on,
Fi | eNot FoundExcepti on

Dumps internal storage datato afile.

Parameters:
file-[in] Output file path.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file cannot be created.

select

public Objects select(int type)

Selects all OIDs belonging to the given type.

Parameters:
t ype - [in] Sparksee typeidentifier.
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Returns:
Objects instance.

select

public Objects select(int attr,
~Condition cond,
Val'ue val ue,
Obj ects restriction)

Selects al OIDs satisfying the given condition for the given attribute.

Parameters:
at tr - [in] Sparksee attribute identifier.
cond - [in] Condition to be satisfied.
val ue - [in] Vaue to be satisfied.
restriction - [in] Objectsto limit the select in this set of objects.

Returns:
Objects instance.

select

public Objects select(int attr,
Condition cond,
Val ue val ue)

Selects all OIDs satisfying the given condition for the given attribute.

Parameters:
at tr - [in] Sparksee attribute identifier.
cond - [in] Condition to be satisfied.
val ue - [in] Vaue to be satisfied.

Returns:
Objects instance.

renameAttribute

public void renaneAttribute(int attr,
String newNane)

Renames an attribute.
The new name must be available.

Parameters:
at tr - [in] Sparksee attribute identifier.
newNane - [in] The new name for the attribute.

tOpK

public KeyVal ues topK(int attribute,
O der order,
int K,

Ohj ects restriction)
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GetsaKeyValuesiterator as aresult of the TopK operation.
restrictonObjects to limit the topk to this set of objects

Parameters:
at t ri but e - The attribute to perform the TopK on

or der - The ordering semantincs of the top-k
k - The size of the TopK
restriction-null

Returns:
A KeyVauesinstance

countEdges
public | ong count Edges()

Gets the number of edges.

Returns:
The number of edges.

renameTlype

public void renaneType(int type,
String newNane)

Renames atype.

The new name must be available.

Parameters:
t ype - [in] The type to be renamed.
newNarre - [in] The new name for the type.

tailsAndHeads

public void tail sAndHeads(bj ects edges,
hj ects tails,
Obj ects heads)

Gets all the tails and heads from the given edges collection.

Parameters:
edges - [in] Sparksee edge identifier collection.
tails -[injout] If not NULL, al the tails will be stored here.

heads - [injout] If not NULL, all the heads will be stored here.

newSessionAttribute

public int newSessionAttribute(int type,
Dat aType dt,
AttributekKi nd kind,

Val'ue default Val ue)
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Creates anew Session attribute with adefault value.

Session attributes are exclusive for the Session (just its Session can use the attribute) and are automatically removed when

the Session is closed (thus, attribute data is not persistent into the database).

Since they are not persistent, they cannot be retrieved from the database, so they do not have an identifier name.

Parameters:
t ype - [in] Sparksee node or edge type identifier.
dt - [in] Datatype for the new attribute.
ki nd - [in] Attribute kind.
def aul t Val ue - [in] The default value to use in each new node/edge.

Returns:
Unique Sparksee attribute identifier.

heads
public Objects heads(hjects edges)

Gets dl the heads from the given edges collection.

Parameters:
edges - [in] Sparksee edge identifier collection.

Returns:
The heads collection.

newAttribute

public int newAttribute(int type,
String nane,
Dat aType dt,
Aftributeki nd kind,
Val'ue defaultVal ue)

Creates anew attribute with a default value.

Parameters:
t ype - [in] Sparksee node or edge type identifier.
nane - [in] Unique name for the new attribute.
dt - [in] Datatype for the new attribute.
ki nd - [in] Attribute kind.
def aul t Val ue - [in] The default value to use in each new node/edge.

Returns:
Unique Sparksee attribute identifier.

renameType

public void renameType(String ol dNane,
String newNane)

Renames a type.

The new name must be available.
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Parameters:
ol dNane - [in] The current name of the type to be renamed.
newNare - [in] The new name for the type.

explode
public Objects expl ode(l ong oid,
Int etype,

EdgesDi rection dir)

Selects all edges from or to the given node OID and for the given edge type.

Parameters:
oi d - [in] Sparksee node OID.
et ype - [in] Sparksee edge type identifier.
di r - [in] Direction.

Returns:
Objectsinstance.

getAttributes
public AttributelList getAttributes(long oid)

Gets al Sparksee attribute identifiers with anon-NULL value for the given Sparksee OID.

Parameters:
0i d - [in] Sparksee OID.

Returns:
Sparksee attribute identifier list.

findAttributes
public AttributelList findAttributes(int type)

Getsal existing Sparksee attribute identifiers for the given type identifier.

Parameters:
t ype - [in] Sparksee type identifier.

Returns:
Sparksee attribute identifier list.

getArrayAttribute

public ValueArray getArrayAttribute(long oid,
int attr)

Getsthe VaueArray for the given array attribute and OID or NULL if it does not exist.

Parameters:
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0i d - [in] Sparksee OID.
at tr - [in] Sparksee array attribute identifier.

Returns:
A ValueArray. Thisreturnsa VaueArray, aNULL or throws an exception.

getAttribute

public Value getAttribute(long oid,
—1nt attr)

Getsthe Vaue for the given attribute and OID.

The other version of this call, where the Value is an output parameter instead of the return, is better because it allows the
user to reuse an existing Value instance, whereas this call always creates a new Value instance to be returned.

It never returns NULL. Thus, in case the OID hasaNULL value for the attribute it returnsaNULL Value instance.

Parameters:
0i d - [in] Sparksee OID.
at tr - [in] Sparksee attribute identifier.

Returns:
A new Value instance having the attribute value for the given OID.

findOr CreateObject

public long findOCreateChject(int attr,
Val ue val ue)

Finds one object having the given Value for the attribute or it creates one does not exist any.

If the attribute is a node or edge attribute and at least one node/edge with that value is found, it returns one of them. But if
it does not exist, then: If it's anode attribute it will create it and set the attribute. If it's an edge attribute it will return the
InvalidOID.

Using this method with a global attribute will return the InvalidOID.

Parameters:
at tr - [in] Sparksee attribute identifier.
val ue - [in] Value.

Returns:
Sparksee OID or the Objects InvalidOID.

getEdgeData
publ i c EdgeDat a get EdgeDat a(l ong edge)

Getsinformation about an edge.

Parameters:
edge - [in] Sparksee edge identifier.

Returns:
An EdgeData instance.
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drop
public void drop(Objects objs)

Drops al the OIDs from the given collection.

See Drop method with the single OID parameter. This performs the same operation for each object in the given set.

Parameters:
obj s - [in] Objects collection with the OIDsto be removed.

newEdge

public | ong newkdge(int type,
long tail,
| ong head)

Creates a new edge instance.

Parameters:
t ype - [in] Sparksee typeidentifier.
tail -[in] Source Sparksee OID.
head - [in] Target Sparksee OID.

Returns:
Unique OID of the new edge instance.

getType
public Type get Type(int type)

Gets information about the given type.

Parameters:
t ype - [in] Sparksee typeidentifier.

Returns:
The Type for the given Sparksee type identifier.

Page 170 of 386



com.sparsity.sparksee.gdb.GraphExport

com.spar sity.spar ksee.gdb
Class GraphExport

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. G aphExport

public class GraphExport
extends Object

Stores the graph exporting values.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | G aphExport()
Creates a new GraphExport instance.

Method Summary

String | getlLabel ()
Gets the graph label.

void | setDefaul ts()
Setsto default values.

void | setlLabel (String |abel)
Sets the graph label.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

GraphExport
public G aphExport ()

Creates a new GraphExport instance.

M ethods

setDefaults
public void setDefaults()
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Setsto default values.

setL abel
public void setlLabel (String | abel)

Sets the graph label.

Parameters:
| abel -[in] The graph label.

getL abel
public String getlLabel ()

Getsthe graph label.

Returns:
The graph label.
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com.spar sity.spar ksee.gdb
ClassInt32List

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. I nt 32Li st

All Implemented I nterfaces:
Iterable

public class Int32L ist
extends Object
implements Iterable

Sparksee 32-hit signed integer list.

It stores a 32-bit signed integer list.

Use Int32ListIterator to access all elementsinto this collection.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public Int32List(int[] list)
Creates a new instance from an integer array.

public I nt 32Li st ()
Constructor.

public I nt 32Li st (Col | ection col)
Creates a new instance from an integer collection.

Method Summary

void | add(int val ue)
Adds an 32-hit signed integer at the end of the list.

void | clear()
Clearsthelist.

i nt count ()
Number of elementsin thelist.

I nt 32Li stlterator iterator()
Gets anew Int32ListlIterator.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. I t er abl e

forEach, iterator, spliterator
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Constructors

Int32List
public Int32List(int[] list)

Creates a new instance from an integer array.

Parameters:
l'i st - Integer array to initialize the instance.

Int32List
public Int32List()

Constructor.

This creates an empty list.

Int32List
public Int32List(Collection col)

Creates a new instance from an integer collection.

Parameters:
col - Collection to initialize the instance.

M ethods

clear

public void clear()

Clearsthelist.

iterator
public Int32Listlterator iterator()

Gets anew Int32Listlterator.

Returns:
Int32Listlterator instance.

add

public void add(int val ue)
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Adds an 32-hit signed integer at the end of thelist.

Parameters:
val ue - [in] Theinteger.

count

public int count()

Number of elementsin thelist.

Returns:
Number of elementsin thelist.
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com.spar sity.sparksee.gdb
Class Int32Listlterator
j ava. |l ang. Obj ect
+-com sparsity. sparksee. gdb. I nt 32Li stlterator

All Implemented I nterfaces:
Iterator

public class Int32L istlterator
extends Object
implements Iterator

Int32List iterator class.

Iterator to traverse all the integer into a Int32List instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

bool ean | hasNext ()
Getsif there are more elements.

I nt eger next ()
See nextInt32().

I nt eger next | nt 32()
Gets the next element.

void | renove()
Operation not supported.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. util . I terat or

f or EachRemuai ni ng, hasNext, next, renopve

M ethods

next

public Integer next()

See nextInt32().
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hasNext
publ i c bool ean hasNext ()

Gets if there are more elements.

Returns:
TRUE if there are more elements, FAL SE otherwise.

remove

public void renmove()

Operation not supported.

nextlnt32
public Integer nextlnt32()

Gets the next element.
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com.spar sity.spar ksee.gdb
ClassKeyValue

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. KeyVal ue

public class KeyValue
extends Object

Constructor Summary

public KeyVal ue()

Method Summary

i nt conpar eTo( KeyVal ue kval ue)
See compare().

i nt conpar eTo( Cbj ect val ue)
See compare().

bool ean | equal s(Cbject other)

long | getKey()

Val ue | getVal ue()

i nt hashCode()

String | toString()
Gets a String representation of the Value.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructors

KeyValue
public KeyVal ue()
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M ethods

equals

publ i c bool ean equal s( Obj ect ot her)

Parameters:
ot her - null

compar€eTo

public int conpareTo(KeyVal ue kval ue)

See compare().

Parameters:
kval ue - null

hashCode
public int hashCode()

getKey
public Iong getKey()

compareTo
public int conpareTo(hject val ue)

See compare().

Thisjust works if the given object isa Vaue instance.

Parameters:
val ue - null

toString
public String toString()
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Gets a String representation of the Value.

getValue
public Val ue get Val ue()
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com.spar sity.spar ksee.gdb
ClassKeyValues

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. KeyVal ues

All Implemented I nterfaces:
Iterator, Closeable

public class KeyValues

extends Object

implements Closeable, Iterator

Value set class.

Thisisaset of Vaue instances, that isthereis no duplicated elements.
Use a Vaueslterator to traverse al the elementsinto the set.

When the Valuesinstance is closed, it closes all existing and non-closed Valueslterator instances too.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

void | close()
Closes the KeyValues instance.

bool ean | hasNext ()
Checksif the KeyValues has more KeyValue pairs.

bool ean | isC osed()
Gets if KeyVaues instance has been closed or not.

KeyVal ue | next ()
Gets the next KeyValue pair.

voi d | next(KeyVal ue kv)
Gets the next KeyVaue pair.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oCl oseabl e

cl ose

Methodsinherited from interfacej ava. util . I terat or
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f or EachRemai ni ng, hasNext, next, renpve

M ethods

isClosed

public bool ean isd osed()

Getsif KeyValuesinstance has been closed or not.

Returns:
TRUE if the KeyValues instance has been closed, FAL SE otherwise.

See Also:
cl ose()

next
publ i c KeyVal ue next ()

Getsthe next KeyValue pair.

Returns:
Returns the next KeyValue pair

next
public void next (KeyVal ue kv)

Getsthe next KeyValue pair.

Parameters:
kv - Returns the next KeyVaue pair

hasNext
publ i c bool ean hasNext ()

Checks if the KeyVaues has more KeyValue pairs.

Returns:
Returnstureif there are more KeyValue pairs

close

public void close()

Page 182 of 386



com.sparsity.sparksee.gdb.KeyValues

(continued from last page)
Closes the KeyVauesinstance.

It must be called to ensure the integrity of all data.
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com.spar sity.spar ksee.gdb
Class LogL evel
j ava. |l ang. Obj ect
+-java. | ang. Enum
+-com sparsity. spar ksee. gdb. LogLevel

All Implemented I nterfaces:
Seridlizable, Comparable

public final class L ogL evel
extends Enum

Log level enumeration.

Log level priority order is as follows, from minimum to maximum log information: Off (log is disabled), Severe, Warning, Info,
Config, Fine, Debug.
Author:

Sparsity Technologies http://www.sparsity-technol ogies.com

Field Summary

public static final Config

Configlog level.
public static final Debug

Debug log level.
public static final Fi ne

Finelog level.
public static final Info

Infolog level.

public static final o f
Disablelog.

public static final Severe
Severelog level.

public static final \WAr ni ng
Warning log level.

Method Summary

static LogLevel val ue (String namne)

static LogLevel [] val ues()

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode, nane, ordinal,
toString, valueC
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Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields

Off

public static final comsparsity. sparksee. gdb. LogLevel Of

Disable log.
Disable log.

Severe

public static final comsparsity. sparksee. gdb. LogLevel Severe

Severelog level.
Severelog level.

Warning

public static final comsparsity. sparksee. gdb. LogLevel Warning

Warning log level.
Warning log level.

Info

public static final com sparsity.sparksee. gdb. LogLevel Info

Infolog level.

Infolog level.

Config

public static final comsparsity. sparksee. gdb. LogLevel Config

Configlog level.
Config log level.

Fine

public static final com sparsity.sparksee. gdb. LogLevel Fine
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(continued from last page)
Finelog level.

Finelog level.

Debug

public static final comsparsity. sparksee. gdb. LogLevel Debug

Debug log level.
Debug log level.

M ethods

values

public static LoglLevel[] val ues()

valueOf

public static LogLevel valueOr(String nane)
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com.spar sity.spar ksee.gdb
Class MissingEndpoint
j ava. |l ang. Obj ect
+-java. | ang. Enum
+-com sparsity. spar ksee. gdb. M ssi ngEndpoi nt

All Implemented I nterfaces:
Seridlizable, Comparable

public final class MissingEndpoint
extends Enum

The policy to follow whenever and edge endpoint is missing during aloading.

Field Summary

public static final Create

Create the endpoint.
public static final I gnore

Ignore the edge.
public static final | sError

Throw an error.

Method Summary

static

val ue (String nane)
M ssi ngEndpoi nt

st at

ic | values()
M ssi ngEndpoi nt []

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, finalize, getDeclaringd ass,
toString, valueCO

hashCode,

nane, ordinal,

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields
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(continued from last page)

IsError

public static final comsparsity. sparksee. gdb. M ssi ngEndpoi nt |sError

Throw an error.

Throw an error.

Create

public static final comsparsity. sparksee. gdb. M ssi ngendpoi nt Create

Create the endpoint.

Create the endpoint.

Ignore

public static final com sparsity. sparksee. gdb. M ssi ngEndpoi nt |gnore

Ignore the edge.
Ignore the edge.

M ethods

values
public static M ssingEndpoint[] val ues()

valueOf

public static M ssingEndpoint valueCO (String nane)
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com.spar sity.spar ksee.gdb
Class NodeExport

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. NodeExport

public class NodeExport

extends Object

Stores the node exporting values.

When 'fit' is set to TRUE, then 'height' and 'width' will be ignored.
Some properties may be ignored depending on the exportation type.
Default values are:

Label: "" (empty string).

Shape: Box.

Color: 10863606 (0xabc3f6).

Label color: 0 (Ox000000, Black).

Height: 25px.

Width: 25px.

Fit: TRUE.

Font size: 10.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public NodeExport ()
Creates a new instance.

Method Summary

j ava. awt . Col or get Col or ()
Gets the color of the node.

i nt get Col or RGB()
Gets the node color.

i nt get Font Si ze()
Gets the node label font size.

i nt get Hei ght ()
Gets the node height.

String | getlLabel ()
Gets the node label.
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j ava. awt . Col or

get Label Col or ()
Gets the color of the label.

i nt get Label Col or RGB()
Gets the node |abel color.
NodeShape | get Shape()
Gets the node shape.
i nt get Wdt h()
Gets the node width.
bool ean isFit()

Gets whether the node size is fitted to the label or not.

void set Col or (j ava. awt . Col or c)
Sets the color of the node.

void | setCol orRGB(int color)
Sets the node color.

void | setDefaul ts()
Setsto default values.

void | setFit(boolean fit)
Sets the node fit property.

voi d set Font Si ze(int size)
Sets the node label font size.

voi d set Hei ght (i nt hei ght)
Sets the node height.

void | setlLabel (String |abel)
Sets the node |abel.

void | setlLabel Col or(java. awt. Col or c)
Sets the color of the label.

voi d | setlLabel Col or RGB(int col or)
Sets the node |abel color.

voi d | set Shape( NodeShape shape)
Sets the node shape.

void | setWdth(int w dth)

Gets the node width.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t
Constructors
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(continued from last page)

NodeExport
publ i c NodeExport ()

Creates anew instance.

M ethods

getL abelColorRGB
public int getlLabel Col or RGB()

Gets the node label color.

Returns:
The node label color.

setL abel
public void setLabel (String |abel)

Sets the node label.

Parameters:
| abel -[in] The node label.

setWidth
public void setWdth(int wi dth)

Gets the node width.

Parameters:
wi dt h - The node width in pixels.

setColorRGB
public void setCol or RGB(int col or)

Sets the node color.

Parameters:
col or - The node color.

setFontSize

public void setFontSize(int size)
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(continued from last page)
Sets the node labdl font size.

Parameters:
si ze - [in] The node label font size.

setHeight
public void setHeight(int height)

Sets the node height.

Parameters:
hei ght - [in] The node height in pixels.

getL abelColor
public java.awt . Col or getLabel Col or ()

Gets the color of the label.

getColor
public java.aw . Col or get Col or ()

Gets the color of the node.

getShape
publ i ¢ NodeShape get Shape()

Gets the node shape.

Returns:
The node shape.

setl abelColorRGB
public void setLabel Col or RGB(i nt col or)

Sets the node label color.

Parameters:
col or -[in] The node label color.

isFit

public bool ean isFit()
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Gets whether the node size isfitted to the label or not.

Returns:
If TRUE, then the node size isfitted to the label, otherwise the size is fixed with the values of 'height' and 'width'.

getColorRGB
public int get Col or RGB()

Gets the node color.

Returns:
The node color.

setFit
public void setFit(boolean fit)

Sets the node fit property.

Parameters:

fit - [in] If TRUE, then the node sizeisfitted to the label (‘height' and 'width' will be ignored), otherwisethe sizeis
fixed with the values of 'height' and ‘'width'.

getFontSize
public int getFontSize()

Gets the node label font size.

Returns:
The node label font size.

setDefaults
public void setDefaults()

Sets to default values.

setColor
public void setCol or(java. awt. Col or c)

Sets the color of the node.

Parameters:
¢ - New value.
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getL abel
public String getlLabel ()

Gets the node label.

Returns:
The node |abel.

getHeight
public int getHeight()

Gets the node height.

Returns:
The node height in pixels.

setlL abelColor
public void setLabel Col or(java. awm . Col or c)

Sets the color of the label.

Parameters:
¢ - New value.

getWidth
public int getWdth()

Gets the node width.

Returns:
The node width in pixels.

setShape
public void set Shape( NodeShape shape)

Sets the node shape.

Parameters:
shape - [in] The node shape.
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com.spar sity.spar ksee.gdb
Class NodeShape

j ava. |l ang. Obj ect
+-java. | ang. Enum
I+- com sparsity. sparksee. gdb. NodeShape

All Implemented I nterfaces:
Seridlizable, Comparable

public final class NodeShape
extends Enum

Node shape.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static final Box

Box shape.
public static final Round

Round shape.

Method Summary

static NodeShape | val ueO(String nane)

static NodeShape[] val ues()

Methodsinherited from classj ava. | ang. Enum

toString, valueO

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode,

nane, ordinal,

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode,
wai t

notify,

notifyAll,

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields
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Box
public static final comsparsity. sparksee. gdb. NodeShape Box

Box shape.
Box shape.

Round

public static final comsparsity. sparksee. gdb. NodeShape Round

Round shape.
Round shape.

M ethods

values
public static NodeShape[] val ues()

valueOf

public static NodeShape val ueX (String nane)
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com.spar sity.sparksee.gdb
Class Objects
j ava. |l ang. Obj ect
+-com sparsity. sparksee. gdb. Obj ects

All Implemented I nterfaces:
Iterable, Closeable, Set

public class Objects
extends Object
implements Set, Closeable, Iterable

Object identifier set class.
It stores a collection of Sparksee object identifiers asa set. Asa set, thereis no order and no duplicated elements.

This class should be used just to store large collections. Otherwise, it is strongly recommended to use common classes from the
language API.

This classis not thread-safe.
Objectslterator must be used to traverse all the elementsinto the set.

When the Objectsinstanceis closed, it closes all existing and non-closed Objectslterator instances too.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static Invali dd D
Invalid object identifier constant.

Method Summary

bool ean | add(long e)
Adds an element into the collection.

bool ean | add(Long e)
Adds the specified element to this set if it is not already present (optional operation).

bool ean | addAl | (Col I ection clctn)

Adds al of the elementsin the specified collection to this set if they're not already present
(optional operation).

long | any()
Gets an e ement from the collection.

void | clear()
Clears the collection removing al its elements.

void | close()
Closes the Objects instance.
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static Objects

conbi neDi fference(Obj ects objsl, Cbjects objs2)

Creates a new Objects instance which is the difference of the two given.

static hjects

conbi nel nt ersecti on(Obj ects objsl, Objects objs2)

Creates a new Objects instance which is the intersection of the two given.

static hjects

conbi neUni on( Obj ects obj sl, Objects objs2)

Creates a new Objects instance which is the union of the two given.

bool ean | contai ns(Obj ect 0)
Returnstrue if this collections contains the specified element or Objects.
bool ean | contai ns(Obj ects objs)
Check if this objects contains the other one.
bool ean | containsAll (Coll ection clctn)
Returnstrueif this set contains al of the elements of the specified collection.
Ohj ects | copy()
Creates a new Objects instance as a copy of the given one.
long | copy(Oojects objs)
Performs the copy operation.
long | count()
Gets the number of elements into the collection.
long | difference(Objects objs)
Performs the difference operation.
bool ean | equal s(Cbj ect 0)
Returnstrue if the collection is equal to the object.
bool ean | equal s(hj ects objs)
Checks if the given Objects contains the same information.
bool ean | exists(long e)
Getsif the given element exists into the collection.
long | intersection(Objects objs)
Performs the intersection operation.
bool ean | isC osed()
Gets if Objectsinstance has been closed or not.
bool ean | isEnpty()

Returnstrue if this Objects contains no elements.

hj ect sl terator

iterator()

Gets an Objectslterator.

hj ect sl terator

i teratorFronEl ement (1 ong e)

Gets an Objectslterator starting from the given element.

Ohj ect sl terator

i teratorFrom ndex(l ong i ndex)

Gets an Objectslterator skipping index elements.

bool ean

renove(l ong e)
Removes an el ement from the collection.
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bool ean | renpbve( Cbject o)
Removes the specified element from this set if it is present (optional operation).

bool ean | renoveAl | (Coll ection clctn)

Removes from this set all of its elements that are contained in the specified collection
(optional operation).

bool ean | retainAll (Col I ection clctn)

Retains only the elementsin this set that are contained in the specified collection (optional
operation).

bj ects | sanpl e(oj ects exclude, |ong sanpl es)
Creates a new Objects instance which is a sample of the calling one.

i nt si ze()
Gets the size of the collection.

oj ect[] toArray()
Returns an array containing all of the object identifiersin this set.

oj ect[] toArray(Object[] ts)
Returns an array containing all of the object identifiersin this set; the runtime type of the
returned array isthat of the specified array.

long | union(Objects objs)
Performs the union operation.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. uti |l . Set

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, spliterator, toArray, toArray

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
paral l el Stream renove, renmoveAll, renovelf, retainAll, size, spliterator, stream
toArray, toArray

Methodsinherited from interfacej ava. | ang. I t er abl e

forEach, iterator, spliterator

Methodsinherited from interfacej ava. i 0. Gl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. | t er abl e

forEach, iterator, spliterator
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Fields

InvalidOID
public static int InvalidOD

Invalid object identifier constant.

M ethods

copy
public | ong copy(Objects objs)
Performs the copy operation.
This updates the Objects calling instance and copies the given Objects instance.

Parameters:
obj s - [in] Objectsinstance.

Returns:
Number of elementsinto the collection once the operation has been executed.

equals

publ i c bool ean equal s(hj ect 0)

Returnstrueif the collection is equal to the object.

Parameters:
o - abject to compare with the collection.

Returns:
trueif the objects are equal or false otherwise.

any

public |l ong any()
throws Runti neExcepti on,
NoSuchEl ement Excepti on

Gets an element from the collection.

Returns:
Any element from the collection.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.util.NoSuchEl ement Except i on - whether the collection is empty.
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contains

publ i c bool ean cont ai ns(hj ects objs)

Check if this objects contains the other one.

Parameters:
obj s - Objects collection.

Returns:
Trueif it contains the given object.

combinel nter section

public static Objects conbi nel ntersecti on(ojects objsl,
bj ect's 0objs2)

Creates a new Objects instance which is the intersection of the two given.
Two given Objects belong to the same Session.
Parameters:

obj s1 - [in] Objectsinstance.

obj s2 - [in] Objects instance.

Returns:
New Objects instance.

iter ator

public Objectslterator iterator()

Gets an Objectslterator.

Returns:
Objectslterator instance.

union
public | ong uni on(Objects objs)

Performs the union operation.

This adds all existing elements of the given Objects instance to the Objects calling instance

Parameters:
obj s - [in] Objectsinstance.

Returns:
Number of elementsinto the collection once the operation has been executed.

inter section

public long intersection(Objects objs)
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Performs the intersection operation.

Updates the Objects calling instance setting those existing elements at both two collections and removing all others.

Parameters:
obj s - [in] Objectsinstance.

Returns:
Number of elementsinto the collection once the operation has been executed.

remove
publ i c bool ean renmove(hj ect 0)
Removes the specified element from this set if it is present (optional operation).

More formally, removes an element e such that (o==null ? e==null : o.equals(e)), if the set contains such an element.
Returnstrueif the set contained the specified element (or equivalently, if the set changed as aresult of the call). (The set
will not contain the specified element once the call returns.)

Parameters:
0 - object to be removed from this set, if present.

Returns:
trueif the set contained the specified element.

clear

public void clear()

Clears the collection removing al its elements.

iterator Fromlndex
public Objectslterator iteratorFron ndex(long index)

Gets an Objectslterator skipping index elements.

Objects collection has no order, so this method is implementati on-dependent.

Parameters:
i ndex - [in] The number of elements to skip from the beginning. It must be in the range [0..Size).

Returns:
Objectslterator instance.

removeAll
public bool ean renoveAl | (Col | ection clctn)
Removes from this set al of its elements that are contained in the specified collection (optional operation).

If the specified collection is also a set, this operation effectively modifies this set so that its value is the asymmetric set
difference of the two sets.

Parameters:
cl ct n - collection that defines which elements will be removed from this set.
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Returns:
trueif this set changed as aresult of the call

copy
public Objects copy()

Creates a new Objects instance as a copy of the given one.

Returns:
The new Objects instance.

combineDifference

public static Objects conbineDi fference(bjects objsl,
bj ect's 0objs2)

Creates a new Objects instance which is the difference of the two given.

Two given Objects belong to the same Session.

Parameters:
obj s1 - [in] Objectsinstance.
obj s2 - [in] Objects instance.

Returns:
New Objects instance.

toArray
public Object[] toArray(Qhject[] ts)

Returns an array containing all of the object identifiers in this set; the runtime type of the returned array isthat of the
specified array.
Obeys the general contract of the Collection.toArray(Object[]) method.

Parameters:
t s - the array into which the elements of this set are to be stored, if it is big enough; otherwise, a new array of the

same runtime type is allocated for this purpose.

Returns:
an array containing the elements of this set.

sample

public Objects sanpl e(bjects excl ude,
'ong sanpl es)

Creates a new Objects instance which is a sample of the calling one.

Parameters:
excl ude - [in] If not NULL, elementsinto this collection will be excluded from the resulting one.

sanpl es - [in] Number of elements into the resulting collection.

Returns:
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Sample collection.

add
publ i c bool ean add(Long e)

Adds the specified element to this set if it is not already present (optional operation).

More formally, adds the specified element, o, to this set if this set contains no element e such that (o==null ? e==null :
o.equals(e)). If this set already contains the specified element, the call leaves this set unchanged and returnsfalse. In
combination with the restriction on constructors, this ensures that sets never contain duplicate elements. The stipulation
above does not imply that sets must accept all elements; sets may refuse to add any particular element, including null, and
throwing an exception, as described in the specification for Collection.add. Individual set implementations should clearly
document any restrictions on the the elements that they may contain.

Parameters:
e - element to be added to this set.

Returns:
trueif this set did not already contain the specified element.

close

public void close()

Closes the Objects instance.

It must be called to ensure the integrity of all data.

remove

publ i c bool ean renove(l ong e)

Removes an e ement from the collection.

Parameters:
e - [in] Element to be removed.

Returns:
TRUE if the element isremoved, FALSE if the element was not into the collection.

iter ator FromElement

public Objectslterator iteratorFronkEl enent(long e)

Gets an Objectslterator starting from the given element.

Objects collection has no order, so this method is implementation-dependent. €fin] The first element to traverse in the
resulting

Parameters:
e - [in] Thefirst element to traverse in the resulting Objectslterator instance.

Returns:
Objectslterator instance.
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toArray

public Object[] toArray()
Returns an array containing all of the object identifiersin this set.
Obeys the general contract of the Collection.toArray method.

Returns:
an array containing all of the elementsin this set.

contains

publ i ¢ bool ean cont ai ns(Chj ect 0)

Returnstrueif this collections contains the specified element or Objects.

Parameters:
o - element or Objects whose presencein this set isto be tested.

Returns:
trueif this set contains the specified element or Objects.

count

public | ong count()

Gets the number of elements into the collection.

Returns:
The number of elements into the collection.

equals

publ i c bool ean equal s(Obj ects objs)

Checksiif the given Objects contains the same information.

Parameters:
obj s - [in] Objectsinstance.

Returns:
Trueif the objects are equal or false otherwise.

containsAll
public bool ean containsAll (Collection clctn)
Returns true if this set contains all of the elements of the specified collection.

If the specified collection is also a set, this method returnstrueif it is a subset of this set.

Parameters:
cl ct n - collection to be checked for containment in this set.
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Returns:
trueif this set contains all of the elements of the specified collection.

ISEmpty
public bool ean i sEnpty()

Returnstrueif this Objects contains no elements.

Returns:
true if the collection contains no e ements.

combineUnion

public static Objects conbi neUni on(Obj ects objsl1,
bj ect's 0objs2)

Creates a new Objects instance which is the union of the two given.
Two given Objects belong to the same Session.
Parameters:

obj s1 - [in] Objectsinstance.

obj s2 - [in] Objects instance.

Returns:
New Objects instance.

isClosed

public bool ean isd osed()

Getsif Objects instance has been closed or not.

Returns:
TRUE if the Objects instance has been closed, FAL SE otherwise.

See Also:
cl ose()

size
public int size()
Gets the size of the collection.

It is the same as count() if the number of elementsis <= java.lang.Integer. MAX_VALUE, otherwise
javalang.Integer. MAX_VALUE isreturned.

Returns:
It returns the same as count() or java.lang.Integer. MAX_VALUE.
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exists

public bool ean exi sts(long e)

Getsif the given element exists into the collection.

Parameters:
e - [in] Element.

Returns:
TRUE if the element exists into the collection, FAL SE otherwise.

addAll
public bool ean addAl | (Col |l ection clctn)

Adds all of the elements in the specified collection to this set if they're not already present (optional operation).

If the specified collection is also a set, the addAll operation effectively modifies this set so that its value is the union of the
two sets. The behavior of this operation is unspecified if the specified collection is modified while the operationisin
progress.

Parameters:
cl ct n - collection whose el ements are to be added to this set.

Returns:
trueif this set changed as aresult of the call.

difference

public long difference(Objects objs)

Performs the difference operation.

This updates the Objects calling instance removing those existing elements at the given Objects instance.

Parameters:
obj s - [in] Objectsinstance.

Returns:
Number of elements into the collection once the operation has been executed.

add

public bool ean add(long e)

Adds an element into the collection.

Parameters:
e - [in] Element to be added.

Returns:
TRUE if the element is added, FALSE if the element was already into the collection.
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retainAll
public boolean retainAll (Collection clctn)
Retains only the elementsin this set that are contained in the specified collection (optional operation).

In other words, removes from this set al of its elements that are not contained in the specified collection. If the specified
collection is also a set, this operation effectively modifies this set so that its value is the intersection of the two sets.

Parameters:
cl ct n - collection that defines which elements this set will retain.

Returns:
trueif this collection changed as aresult of the call.
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com.spar sity.sparksee.gdb
Class Objectslterator
j ava. |l ang. Obj ect
+-com sparsity. sparksee. gdb. Obj ect slterator

All Implemented I nterfaces:
Iterator, Closeable

public class Objectslterator
extends Object
implements Closeable, Iterator

Objectslterator class.

Iterator to traverse all the object identifiers from an Objects instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

void | close()
Closes the Objectslterator instance.

bool ean | hasNext ()
Gets if there are more elements to traverse.

bool ean | isC osed()
Gets if Objectslterator instance has been closed or not.

Long | next()
See nextObject().

Il ong | next Object()
Gets the next element.

void | renove()
Operation not supported.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Methodsinherited from interfacej ava. util . | terator
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f or EachRemai ni ng, hasNext, next, renpve

M ethods

next
public Long next ()

See nextObj ect().

nextObject
public | ong next Object ()

Gets the next element.

isClosed

publ i c bool ean isd osed()

Getsif Objectslterator instance has been closed or not.

Returns:
TRUE if the Objectslterator instance has been closed, FAL SE otherwise.

See Also:
cl ose()

hasNext
publ i c bool ean hasNext ()

Gets if there are more elements to traverse.

Returns:
TRUE if there are more elements to traverse, FAL SE otherwise.

close

public void close()

Closes the Objectslterator instance.

It must be called to ensure the integrity of all data.

remove

public void renmove()
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Operation not supported.
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com.spar sity.spar ksee.gdb
Class ObjectType

j ava. |l ang. Obj ect
+-java. | ang. Enum
+-com sparsity. spar ksee. gdb. Obj ect Type

All Implemented I nterfaces:
Seridlizable, Comparable

public final class ObjectType
extends Enum

Object type enumeration.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static final Edge
Edge object type.

public static final Node
Node object type.

Method Summary

static ojectType | val ueO (String nane)

static njectType[] val ues()

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode, name, ordinal,
toString, valueO

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields

Page 212 of 386



com.sparsity.sparksee.gdb.ObjectType

(continued from last page)

Node
public static final comsparsity. sparksee. gdb. Obj ect Type Node

Node object type.

Node object type.

Edge

public static final comsparsity. sparksee. gdb. Obj ect Type Edge

Edge object type.
Edge object type.

M ethods

values
public static ObjectType[] val ues()

valueOf

public static ObjectType val ued (String nane)
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com.spar sity.spar ksee.gdb
ClassOIDList

j ava. |l ang. Obj ect
+-com sparsity. spar ksee. gdb. O DLi st

All Implemented I nterfaces:
Iterable

public class OIDList
extends Object
implements Iterable

Sparksee object identifier list.

It stores a Sparksee abject identifier list.

Use OIDListlterator to access al elementsinto this collection.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | ODList(Collection col)
Creates a new instance from along collection.

public | AODList(int numnvalidd Ds)
Constructor.

public | ODList(long[] list)
Creates a new instance from along array.

public | O DList()
Constructor.

Method Summary

void | add(long attr)
Adds a Sparksee object identifier at the end of thelist.

void | clear()
Clearsthelist.

i nt count ()
Number of elementsin thelist.

O DLi stlterator iterator()
Getsanew OIDListlterator.

void | set(int pos, long oid)
Sets a Sparksee object identifier at the specified position of the list.

Methodsinherited from classj ava. | ang. Qbj ect
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clone, equals, finalize, getC ass, hashCode, notify, notifyAll,

wai t

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. | ang. I t er abl e

forEach, iterator, spliterator

Constructors

OIDList
public O DList(Collection col)

Creates a new instance from along collection.

Parameters:
col - Collection to initidize the instance.

OIDList
public O DList(int num nvalidd Ds)

Constructor.
This creates alist with N invalid oids.

Parameters:
num nval i dO Ds - [in] The number of invalid oids added to the list.

OIDList
public O DList(long[] list)

Creates a new instance from along array.

Parameters:
| i st - Long array toinitialize the instance.

OIDList
public O DList()

Constructor.

This creates an empty list.

M ethods

clear

public void clear()
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Clearsthelist.

set

public void set(int pos,
| ong oid)

Sets a Sparksee object identifier at the specified position of the list.

Parameters:
pos - [in] List position [0..Count()-1].
o0i d - [in] Sparksee object identifier.

iterator
public ODListlterator iterator()

Getsanew OIDListlterator.

Returns:
OIDListlterator instance.

add
public void add(long attr)

Adds a Sparksee object identifier at the end of thelist.

Parameters:
at tr - [in] Sparksee object identifier.

count

public int count()

Number of elementsin thelist.

Returns.
Number of elementsin thelist.
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com.spar sity.sparksee.gdb
ClassOIDListIterator
j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. O DLi stlterator

All Implemented I nterfaces:
Iterator

public class Ol DL istlterator
extends Object
implements Iterator

OIDList iterator class.

Iterator to traverse all the Sparksee object identifier into a OIDList instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

bool ean | hasNext ()
Getsif there are more elements.

Long | next ()
See nextOID().

long | next O D()
Gets the next element.

void | renove()
Operation not supported.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. util . I terat or

f or EachRemuai ni ng, hasNext, next, renopve

M ethods

nextOID
public | ong nextd IX)

Gets the next element.
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next
public Long next ()

See nextOID().

hasNext
publ i c bool ean hasNext ()

Gets if there are more elements.

Returns:
TRUE if there are more e ements, FAL SE otherwise.

remove

public void renmove()

Operation not supported.
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com.spar sity.spar ksee.gdb
Class Order

j ava. |l ang. Obj ect
+-java. | ang. Enum
+-com sparsity. spar ksee. gdb. O der

All Implemented I nterfaces:
Seridlizable, Comparable

public final class Order
extends Enum

Order enumeration.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static final Ascendent
From lower to higher.

public static final Descendent
From higher to lower.

Method Summary

static Order val ue (String nane)

static Order[] val ues()

Methodsinherited from classj ava. | ang. Enum

toString, valueO

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode,

nane, ordinal,

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify,
wai t

notifyAll,

toString,

wai t,

wai t,

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields
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Ascendent

public static final comsparsity. sparksee. gdb. Order Ascendent

From lower to higher.

From lower to higher.

Descendent

public static final comsparsity. sparksee. gdb. Order Descendent

From higher to lower.

From higher to lower.

M ethods

values

public static Order[] val ues()

valueOf

public static Order valueOr(String nane)
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com.spar sity.spar ksee.gdb
Class Platform

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Pl atf orm

public class Platform
extends Object

Platform class.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

static void | getStatistics(PlatfornStatistics stats)
Gets platform data and statistics.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

M ethods

getStatistics

public static void getStatistics(PlatfornStatistics stats)

Gets platform data and statistics.

Parameters:
st at s - [infout] This updates the given PlatformStatistics.
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com.spar sity.sparksee.gdb
Class PlatformStatistics

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. PlatfornfStati stics

public class Platfor mStatistics
extends Object

Platform data and statistics.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public Pl atfornfStati stics()
Creates anew instance setting all valuesto 0.

Method Summary

long | getAvail abl eMen()
Gets avialable (free) memory size in Bytes.

i nt get NuntCPUs ()
Gets the number of CPUs.

long | getReal Ti nme()
Gets time in microseconds (since epoch).

I ong | get Systenili ne()
Gets CPU system time.

long | getTotal Men()
Gets physical memory sizein Bytes.

long | getUserTine()
Gets CPU user time.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAll, toString, wait,
wai t

Constructors

PlatformStatistics
public PlatfornBtatistics()
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(continued from last page)
Creates a new instance setting all valuesto 0.

M ethods

getTotalMem
public | ong get Total Mem()

Gets physical memory size in Bytes.

Returns:
Physical memory size in Bytes.

getAvailableMem
public | ong get Avai |l abl eMen()

Gets avialable (free) memory size in Bytes.

Returns:
Avialable (free) memory sizein Bytes.

getReal Time
public | ong getReal Tinme()

Gets time in microseconds (since epoch).

Returns:
Time in microseconds (since epoch).

getSystemTime
public | ong get Systenti ne()

Gets CPU system time.

Returns:
CPU system time.

getUser Time
public | ong getUserTine()

Gets CPU user time.

Returns:
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CPU user time.

getNumCPUs
public int get NunCPUs()

Gets the number of CPUs.

Returns:
The number of CPUs.
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com.spar sity.spar ksee.gdb
Class Query

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Query

public class Query
extends Object

Query class.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

Resul t Set execute(String stnt, boolean reiterable)
Executes the given statement.

void | setDynam c(String name, Val ue val ue)
Sets the value for a dynamic paramater.

QueryStream| setStream(String stream QueryStream handl er)
Sets aquery stream handler.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

M ethods

setStream

public QueryStream setStream(String stream
QueryStream handl er)

Sets aquery stream handler.

Query streams handlers are created and destroyed by the caller.

Parameters:
st r eam- [in] The stream name
handl er - [in] Query stream handler

Returns:
The previous handler, or NULL if it does not exists

setDynamic

public void setDynanic(String nane,
Val ue val ue)
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Sets the value for a dynamic paramater.

Parameters:
nane - [in] Parameter name
val ue - [in] Parameter value

execute

public ResultSet execute(String stnt,
boolean reiterable)

Executes the given statement.

Parameters:
stmt - [in] Query statement.
rei t erabl e - [in] Whether we want the resultset to be reiterable or not

Returns:
A ResultSet instance with the contents of the result of the query.
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com.spar sity.spar ksee.gdb
Class QueryContext

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Quer yCont ext

public class QueryContext
extends Object

Query context interface.

A QueryContext contains and manages the resources required to run a Query. A Session is one example of a QueryContext
connected to a Sparksee database. The applications can implement their own contexts to run queries out of Sparksee.
Author:

Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public | QueryContext()
Default constructor.
Method Summary
Query | newQuery()

Creates anew Query.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

QueryContext
public QueryContext ()

Default constructor.

M ethods

newQuery
public Query newQuery()

Creates anew Query.
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com.spar sity.spar ksee.gdb
Class QueryL anguage
j ava. |l ang. Obj ect
+-java. | ang. Enum
+-com sparsity. sparksee. gdb. Quer yLanguage

All Implemented I nterfaces:
Seridlizable, Comparable

public final class QueryL anguage
extends Enum

The supported query languages.

Field Summary

public static final Spar kseeAl gebra
Theinternal Sparksee Algebra.

public static final Spar kseeCypher
The Sparksee Cypher Language inspired by the OpenCypher Query Language.

Method Summary

static QuerylLanguage | val ueO (String nane)

static | val ues()
Quer yLanguage[ ]

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, finalize, getDeclaringd ass, hashCode, nane, ordinal,
toString, valueC

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpar eTo

Fields

SparkseeAlgebra

public static final comsparsity. sparksee. gdb. QueryLanguage SparkseeAl gebra
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Theinternal Sparksee Algebra.

The internal Sparksee Algebra

Spar kseeCypher

public static final com sparsity. sparksee. gdb. QueryLanguage Spar kseeCypher

The Sparksee Cypher Language inspired by the OpenCypher Query Language.
The Sparksee Cypher Language inspired by the OpenCypher Query Language.

M ethods

values

public static QuerylLanguage[] val ues()

valueOf

public static QuerylLanguage val ueO (String nane)
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com.spar sity.spar ksee.gdb
Class QueryStream

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. QueryStream

public class QueryStream
extends Object

Query stream interface.

A QueryStream is the interface between the application and the STREAM operator. When the operator startsinside a Query, the
method is prepared with query-defined arguments. Then, if there are input operations, the STREAM operator builds the ResultSets
and starts the iteration. Finally, the operator fetches rows until no more are available.

Application exceptions must be cached by the subclass that implements the interface.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

bool ean | fetch(Val ueList Iist)
Gets the next row and moves the iterator forward.

bool ean | prepare(Val ueList list)
Prepares the stream beforeit is started.

bool ean | start(ResultSetList |ist)
Starts the stream.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

M ethods

fetch
public bool ean fetch(Val ueList |ist)
Gets the next row and moves the iterator forward.

The end of sequence is denoted by returning TRUE with an empty row. A valid row must contain as many values (even
NULL) as expected by the query.

Parameters:
l'i st - [out] Storage for the new rows

Returns:
TRUE if thereisarow or end of sequence, FALSE on error
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prepare

public bool ean prepare(Val ueList |ist)

Prepares the stream before it is started.

Parameters:
I'i st -[in] Optional list of arguments

Returns:
FALSE on error

Start

public bool ean start(ResultSetList |ist)

Starts the stream.

Parameters:
I'i st -[in] Optional list of input ResultSets

Returns:
FALSE on error
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com.spar sity.spar ksee.gdb
Class ResultSet

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Resul t Set

public class ResultSet
extends Object

ResultSet class.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

Val ue | get Col uim(i nt index)
Gets the value for the given column.

void | getColum(int index, Value val ue)
Gets the value for the given column.

Dat aType | get Col umbDat aType(i nt i ndex)
Gets the datatype for the given column.

i nt get Col utml ndex(String nane)
Gets the column index for the given column name.

String | getCol umNane(int index)
Gets the name for the given column.

String | getJSON(int rows)
Returns rowsin JSON format.

i nt get NuntCol umms()
Gets the number of columns.

bool ean | next ()
Fetches the next row.

void | rew nd()
Positions the cursor before the first row.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

M ethods
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rewind

public void rew nd()

Positions the cursor before the first row.

getColumnDataType
publ i c DataType get Col ummbDat aType(i nt i ndex)

Gets the datatype for the given column.

Parameters:
i ndex - [in] Column index.

Returns:
DataType for the given column.

getColumn

public Val ue get Col um(i nt index)

Gets the value for the given column.

QueryExceptionlf a database access error occurs.

Parameters:
i ndex - [in] Column index.

Returns:
The Value of the given column.

getNumColumns
public int getNunCol umtms()
Gets the number of columns.

Columns are in the range [0...COLUMNS).

Returns:
The number of columns.

getColumnName
public String getCol umNane(int index)

Gets the name for the given column.

Parameters:
i ndex - [in] Column index.

Returns:
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Column name.

next

publ i c bool ean next ()

Fetches the next row.

A ResultSet cursor isinitially positioned before the first row; the first call to the method "Next" makes the first row the
current row; the second call makes the second row the current row, and so on.

QueryExceptionlf a database access error occurs.

Returns:
TRUE if the next row has been successfully fetched, FAL SE otherwise.

getJSON

public String getJSON(int rows)
Returns rows in JSON format.
Rows are returned from the current position.

JSON representation of the next <rows> rows in the resultset

Parameters:
rows - [in] Maximum number of rows

Returns:
JSON representation of the next <rows> rows in the resultset

getColumn

public void get Col um(int index,
Val ue val ue)

Getsthe value for the given column.

QueryExceptionlf a database access error occurs.

Parameters:
i ndex - [in] Column index.
val ue - [injout] Value.

getColumnlndex
public int getColumml ndex(String nane)

Gets the column index for the given column name.

Parameters:
nane - [in] Column name.

Returns.
Column index.
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com.spar sity.spar ksee.gdb
Class ResultSetL ist

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Resul t Set Li st

public class ResultSetL ist
extends Object

ResultSet list.

It stores a ResultSet list.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public | ResultSetList()

Constructor.
Method Summary
void | clear()
Clearsthelist.

i nt count ()
Number of elementsin thelist.

Resul t Set get (int index)
Returns the ResultSet at the specified position in the list.

Resul t Set Li stlterator iterator()
Gets anew ResultSetListlterator.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

ResultSetList
public Result SetList()

Constructor.

This creates an empty list.

M ethods
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clear

public void clear()

Clearsthelist.

get
public ResultSet get(int index)

Returns the ResultSet at the specified position in the list.

Parameters:
i ndex - [in] Index of the element to return, starting at O.

iterator

public ResultSetListlterator iterator()

Gets anew ResultSetListlterator.

Returns:
ResultSetListlterator instance.

count

public int count()

Number of elementsin thelist.

Returns:
Number of elementsin thelist.
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com.spar sity.sparksee.gdb
Class ResultSetL istIterator

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Resul t Set Li stlterator

public class ResultSetL istlterator
extends Object

ResultSetList iterator class.

Iterator to traverse all the values into a ResultSetList instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary
bool ean | hasNext ()
Getsif there are more elements.
Resul t Set next ()

Moves to the next el ement.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

M ethods

next
public ResultSet next()

Moves to the next element.

Returns.
The next element.

hasNext
publ i c bool ean hasNext ()

Getsif there are more e ements.

Returns:
TRUE if there are more elements, FAL SE otherwise.
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com.spar sity.sparksee.gdb
Class Session
j ava. |l ang. Obj ect
+-com sparsity. spar ksee. gdb. Sessi on

All Implemented I nterfaces:
Closesble

public class Session
extends Object
implements Closeable

Session class.
A Session isastateful period of activity of auser with the Database.

All the manipulation of a Database must be enclosed into a Session. A Session can be initiated from a Database instance and allows
for getting a Graph instance which represents the persistent graph (the graph database).

Also, temporary datais associated to the Session, thus when a Session is closed, all the temporary data associated to the Session is
removed too. Objects or Values instances or even on attributes are an example of temporary data.

Moreover, a Session is exclusive for athread, thusif it is shared among threads results may be fatal or unexpected.

Check out the 'Processing' and 'Transactions' sections in the SPARK SEE User Manual for details about how Sessions work and the

use of transactions.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | begin()
Begins a transaction.

voi d | begi nUpdate()
Begins an update transaction.

void | close()
Closes the Session instance.

void | commit ()
Commits a transaction.

Graph | get Graph()
Gets the Graph instance.

Il ong | getlnMenoryPool Capacity()
Gets the capacity of the in-memory pool.

bool ean | isC osed()
Getsif Session instance has been closed or not.

hj ects | newlhj ects()
Creates a new Objects instance.
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Query | newQuery(QuerylLanguage | ang)
Creates anew Query.

long | preConmit ()
PreCommits a transaction.

void | rollback()
Rollbacks a transaction.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut od oseabl e

cl ose

M ethods

rollback
public void roll back()

Rollbacks a transaction.

preCommit
public long preComit ()
PreCommits a transaction.

YOU SHOULD NOT USE THISMETHOD. This method exists for a specific service and it is used to force that the
transaction is written in the recovery log even though it had not been committed yet (and may never be).

Returns:
The transaction id. This hasto be used in RedoPrecommited in case of arecovery process.

begin
public void begin()

Begins atransaction.

beginUpdate
public void begi nUpdat e()

Page 239 of 386



com.sparsity.sparksee.gdb.Session

(continued from last page)
Begins an update transaction.

newQuery
public Query newQuery(QuerylLanguage | ang)

Creates anew Query.

Parameters:
| ang - The query language to create the query for

isClosed

publ i c bool ean isd osed()

Gets if Session instance has been closed or not.

Returns:
TRUE if the Session instance has been closed, FAL SE otherwise.

See Also:
cl ose()

commit

public void comit ()

Commits a transaction.

getGraph
public G aph get Graph()

Gets the Graph instance.

Returns:
The Graph instance.

close

public void close()

Closes the Session instance.

It must be called to ensure the integrity of all data.

newObjects
public Objects newlbj ects()
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Creates a new Objects instance.

Returns:
The new Objects instance.

getl nM emor yPool Capacity
public | ong getl|nMenoryPool Capacity()

Gets the capacity of the in-memory pool.

Returns:
Returns the capacity of the in-memory pool
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com.spar sity.spar ksee.gdb

Class Sparksee

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Spar ksee

All Implemented I nterfaces:
Closesble

public class Spar ksee
extends Object
implements Closeable

Sparksee class.

All Sparksee programs must have one single Sparksee instance to manage one or more Database instances.

Thisclass allows for the creation of new Databases or open an existing one.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static

Ver si on
Sparksee version.

Constructor Summary

public

Spar ksee( Spar kseeConfi g confi g)
Creates a new instance.

Method Summary

bool ean | addChecksuns(String path)
Converts a database WITHOUT checksumsinto a database WITH checksums.
void | close()
Closes the Sparksee instance.
Dat abase | create(String path, String alias)
Creates a new Database instance.
Dat abase | create(String path, String alias, SparkseeConfig config)
Creates a new Database instance.
bool ean | decrypt(String path)
Converts a database WITH encryption into a database WITHOUT encryption.
bool ean | encrypt(String path)
Converts a database WITHOUT encryption into an encrypted database.
long | getl nMenoryPool Capacity()
Gets the capacity of the in-memory pool (in Megabytes)
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bool ean | isC osed()
Gets if Sparksee instance has been closed or not.

Dat abase | open(String path, bool ean readOnly)
Opens an existing Database instance.

Dat abase | open(String path, bool ean readOnly, SparkseeConfig config)
Opens an existing Database instance.

bool ean | renoveChecksuns(String path)
Converts a database WITH checksums into a database WITHOUT checksums.

void | resizel nMenoryPool (1 ong newCapacity)
Resizes the in memory pool alocator.

Dat abase | restore(String path, String backupFile)
Restores a Database from a backup file.

Dat abase | restore(String path, String backupFile, SparkseeConfig config)
Restores a Database from a backup file.

Dat abase | restoreEncryptedBackup(String path, String backupFile, SparkseeConfig
config, String kKeylnHex, String ivlnHex)

Restores a Database from an encrypted backup file.

Dat abase | restoreEncryptedBackup(String path, String backupFile, String keyl nHex,
String 1vInHex)

Restores a Database from an encrypted backup file.

bool ean | verifyChecksuns(String path)
Verifies the Checksum integrity of the given image file and it's recovery log file.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oC oseabl e

cl ose

Fields

Version

public static java.lang. String Version

Sparksee version.

Sparksee version.

Constructors
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Sparksee
public Sparksee(SparkseeConfig config)

Creates anew instance.

Parameters:
confi g - [in/out] Sparksee configuration (may be updated).

M ethods

restoreEncryptedBackup

publ i ¢ Dat abase restoreEncryptedBackup(String path,
— String backupFil e,
Spar kseeConfi g config,
String KeylnHex,
String ivlnHex)
throws Runti neExcepti on,
Fi | eNot FoundExcepti on

Restores a Database from an encrypted backup file.
See the Graph class EncryptedBackup method.

Parameters:
pat h - [in] Database storage file.
backupFi | e - [in] The Backup file to be restored.
confi g - [in] Use aspecific configuration instead of the onein this Sparksee
keyl nHex - [In] The AES encryption Key of the backup file as an hexadecimal string (8, 16 or 32 bytes).
i vl nHex - [In] The AES Initialization Vector of the backup file as an hexadecimal string (16 bytes).

Returns:
A Database instance.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file cannot be created, or the exported data file does not exists.

resizel nM emor yPool

public void resizel nMenoryPool (I ong newCapacity)
throws Runti nmeException

Resizes the in memory pool alocator.

Parameters:
newCapaci t y - The new capacity of the in memory pool allocator

Returns:
Returns true if was successful

Throws:
j ava. | ang. Runt i meExcepti on - null
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create

publ i c Database create(String path,
—String alias,
Spar kseeConfi g config)
t hrows Runti meExcepti on,
Fi | eNot FoundExcepti on

Creates anew Database instance.

Parameters:
pat h - [in] Database storage file.
al i as - [in] Database alias name.
confi g - [in] Use aspecific configuration instead of the one in this Sparksee

Returns:
A Database instance.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file cannot be created.

verifyChecksums

publ i c bool ean verifyChecksuns(String path)
throws Runti meExcepti on,
Fi | eNot FoundExcepti on

Verifies the Checksum integrity of the given image file and it's recovery log file.
The main database file checksums are always checked.
When the recovery log file exists, the recovery log fileis also checked for checksum and format errors.

When the checksums of the main file or the recovery file are incorrect, the funcion returnsfalse, in any other error it throws
an exception.

Any error found islogged asa WARNING.

sparksee::gdb:: FileNotFoundExceptionsparksee::gdb:: Error

Parameters:
pat h - The path to the image file

Returns.
Returnstrueif the checksum verification succeeded. Returnsfalseif an invalid checksum was detected.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - null

removeChecksums

publ i c bool ean renmoveChecksuns(String path)
throws Runti nmeExcepti on,
Fi | eNot FoundExcepti on
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(continued from last page)
Converts a database WITH checksums into a database WITHOUT checksums.

Any error found islogged. The database (and it's recovery log if present) have checksums.
sparksee::gdb::FileNotFoundExceptionsparksee::gdb:: Error

Parameters:
pat h - The path to the database image file

Returns:
Returnstrue if the checksum could be removed. The errors are returned with an exception.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - null

restore

publ i c Database restore(String path,
— String backupFil e)
throws Runti nmeExcepti on,
Fi | eNot FoundExcepti on

Restores a Database from a backup file.

See the Graph class Backup method.

Parameters:
pat h - [in] Database storage file.
backupFi | e - [in] The Backup file to be restored.

Returns:
A Database instance.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file cannot be created, or the exported data file does not exists.

addChecksums

publ i ¢ bool ean addChecksuns(String path)
throws Runti nmeExcepti on,
Fi | eNot FoundExcepti on

Converts adatabase WITHOUT checksums into a database WITH checksums.

Any error found islogged. The database (and it's recovery log if present) does NOT have checksums.
sparksee::gdb::FileNotFoundExceptionsparksee::gdb:: Error

Parameters:
pat h - The path to the database image file

Returns:
Returns true if the checksum could be added or false otherwise.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - null
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restoreEncryptedBackup

publ i c Dat abase restoreEncryptedBackup(String path,
— String backupFil e,
String keyl nHex,
String ivlnHex)
throws Runti neExcepti on,
Fi | eNot FoundExcepti on

Restores a Database from an encrypted backup file.

See the Graph class EncryptedBackup method.

Parameters:
pat h - [in] Database storage file.
backupFi | e - [in] The Backup file to be restored.
keyl nHex - [In] The AES encryption Key of the backup file as an hexadecimal string (8, 16 or 32 bytes).
i vl nHex - [In] The AES Initialization Vector of the backup file as an hexadecimal string (16 bytes).

Returns:
A Database instance.

Throws:

j ava. | ang. Runt i meExcepti on - null
j ava.io. Fi | eNot FoundExcept i on - If the given file cannot be created, or the exported data file does not exists.

decrypt

publ i c bool ean decrypt(String path)
throws Runti meExcepti on,
Fi | eNot FoundExcepti on

Converts a database WITH encryption into a database WITHOUT encryption.

Any error found islogged. The database (and it's recovery log if present) is encrypted. The current encryption had been
configured using SparkseeConfig. sparksee::gdb::FileNotFoundExceptionsparksee::gdb::Error

Parameters:
pat h - The path to the database image file

Returns:
Returnstrue if the database could be unencrypted. The errors are returned with an exception.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcepti on - null

restore

publ i c Database restore(String path,
String backupFil e,
Spar kseeConfi g confi Q)
t hrows Runti meExXcepti on,
Fi | eNot FoundExcepti on

Restores a Database from a backup file.
See the Graph class Backup method.

Parameters:
pat h - [in] Database storage file.
backupFi | e - [in] The Backup file to be restored.
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confi g - [in] Use a specific configuration instead of the one in this Sparksee

Returns:
A Database instance.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file cannot be created, or the exported data file does not exists.

create

publ i c Database create(String path,
—String alias)
throws Runti meExcepti on,
Fi | eNot FoundExcepti on

Creates a new Database instance.

Parameters:
pat h - [in] Database storage file.
al i as - [in] Database alias name.

Returns:
A Database instance.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file cannot be created.

open

publ i ¢ Dat abase open(String path,
bool ean readOnl y)
throws Runti meExcepti on,
Fi | eNot FoundExcepti on

Opens an existing Database instance.

Parameters:
pat h - [in] Database storage file.
readOnl y - [in] If TRUE, open Database in read-only mode.

Returns:
A Database instance.

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. i o. Fi | eNot FoundExcept i on - If the given file does not exist.

isClosed

public bool ean isd osed()

Getsif Sparksee instance has been closed or not.
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Returns:
TRUE if the Sparksee instance has been closed, FAL SE otherwise.

See Also:
cl ose()

open

publ i c Dat abase open(String path,
bool ean readOnly,
Spar kseeConfi g config)
t hrows Runti meExcepti on,
Fi | eNot FoundExcepti on

Opens an existing Database instance.

The provided configuration will be used for al the database settings but not for the license, which must already be properly
setup in this class.

Parameters:
pat h - [in] Database storage file.
readOnl y - [in] If TRUE, open Database in read-only mode.
confi g - [in] Use aspecific configuration instead of the one in this Sparksee

Returns:
A Database instance.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - If the given file does not exist.

encrypt

public bool ean encrypt(String path)
throws Runti neExcepti on,
Fi | eNot FoundExcepti on

Converts a database WITHOUT encryption into an encrypted database.

Any error found islogged. The database (and it's recovery log if present) doesis NOT encrypted. The encryption had
already been configured using SparkseeConfig. sparksee::gdb::FileNotFoundExceptionsparksee::gdb::Error

Parameters:
pat h - The path to the database image file

Returns:
Returnstrue if the database could be encrypted. The errors are returned with an exception.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. Fi | eNot FoundExcept i on - null

close

public void close()

Closes the Sparksee instance.

It must be called to ensure the integrity of all data.
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getlnM emor yPool Capacity
public | ong getlnMenoryPool Capacity()

Gets the capacity of the in-memory pool (in Megabytes)

Returns:
Returns the capacity of the in memory pool
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com.spar sity.spar ksee.gdb
Class SparkseeConfig

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Spar kseeConfi g

public class SparkseeConfig
extends Object

Sparksee configuration class.

If not specified, 0 means unlimited which is the maximum available. For the pools that's the total cache size. For the cache
unlimited means nearly all the physical memory of the computer.

For each field, there isadefault value. This value can be overrided with values from a properties file (see SparkseeProperties
class). Also, this settings can be overrided calling a specific setter.

For each field, it is shown its default value and the property to override this value:

Extent size: 4KB (‘sparksee.storage.extentsize' at SparkseeProperties).

Pages per extent: 1 page (‘sparksee.storage.extentpages at SparkseeProperties).

Checksums enabled: true (‘sparksee.storage.checksum' at SparkseeProperties).

Pool frame size: 1 extent (‘sparksee.io.pool.frame.size' at SparkseeProperties).

Minimum size for the persistent pool: 64 frames ('sparksee.io.pool.persistent.minsize' at SparkseeProperties).
Maximum size for the persistent pool: O frames (‘sparksee.io.pool.persistent.maxsize' at SparkseeProperties).
Minimum size for the temporary pool: 16 frames ('sparksee.io.pool.temporal.minsize' at SparkseeProperties).
Maximum size for the temporary pool: 0 frames (‘sparksee.io.pool.temporal.maxsize' at SparkseeProperties).

Number of poolsin the pool cluster: 0 pools (‘sparksee.io.pool.clustersize’ at SparkseeProperties). 0 or 1 means the clustering is
disabled.

Maximum size for the cache (all pools): 0 MB (‘sparksee.io.cache.maxsize' at SparkseeProperties).

License code: " (‘sparksee.license’ at SparkseeProperties). No license code means evaluation license.

Log level: Info (‘sparksee.log.level’ at SparkseeProperties).

Log file: "sparksee.log" (‘sparksee.log.file' at SparkseeProperties).

Cache statistics: false (disabled) (‘sparksee.cache.statistics at SparkseeProperties).

Cache statistics log file: "statistics.log" (‘'sparksee.cache.statisticsFile' at SparkseeProperties).

Cache statistics snapshot time: 1000 msecs [ TimeUnit] (‘sparksee.cache.statisticsSnapshotTime' at SparkseeProperties).
Recovery enabled: false (‘'sparksee.io.recovery' at SparkseeProperties).

Recovery log file: "" (‘sparksee.io.recovery.logfile' at SparkseeProperties).

Recovery cache max size: IMB ('sparksee.io.recovery.cachesize' at SparkseeProperties).

Recovery checkpoint time: 60 seconds [ TimeUnit] (‘'sparksee.io.recovery.checkpointTime' at SparkseeProperties).
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High-availability: false (disabled) (‘sparksee.ha’ at SparkseeProperties).

High-availability coordinators: "" (‘sparksee.ha.coordinators at SparkseeProperties).

High-availability IP: "" (‘sparksee.ha.ip' at SparkseeProperties).

High-availability sync polling: O (disabled) [TimeUnit] (‘sparksee.ha.sync' at SparkseeProperties).
High-availability master history: 1D (1 day) [TimeUnit] (‘sparksee.ha.master.history' at SparkseeProperties).
Use of TimeUnit:

Those variables using TimeUnit alow for:

<X>[D|H|M|S|s|m|u]

where <X> isanumber followed by an optional character which represents the unit: D for days, H for hours, M for minutes, Sor s
for seconds, m for milliseconds and u for microseconds. If no unit character is given, seconds are assumed.

Capture abort signals to dump the call stack (‘sparksee.callstackdump' at SparkseeProperties) is enabled by default on most

platforms.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | SparkseeConfig(String path)
Creates a new instance with a specific config file.

public | SparkseeConfig(String path, String clientld, String |icenseld)
Creates a new instance with a specific config fileand IDs.

public | SparkseeConfig()
Creates a new instance.

Method Summary

bool ean | downl oadExpect ed()
Check if anew license will be automatically downloaded with the current settings.

i nt downl oadLi cense()

Try to download alicense key Can be used to explicitly download alicense when the
autodownload is disabled (LicensePreDownloadDays == -1).

String | getAESI V()
Get the AES initialization vector in a hexadecimal encoded string.

String | get AESKey()
Get the AES encryption key in a hexadecimal encoded string.

i nt get CacheMaxSi ze()
Gets the maximum size for the cache (all pools) in MB.

bool ean | get CacheStati sti csEnabl ed()
Gets whether cache statistics are enabled or disabled.

String | getCacheStatisticsFile()
Gets the cache statistics log file.
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Il ong | getCacheStatisticsSnapshot Ti me()
Gets the cache statistics snapshot time in microseconds.
bool ean | get Cal | St ackDunp()
Gets whether the signals will be captured to dump the call stack or not.
bool ean | get ChecksunEnabl ed()
Gets whether the storage checksum usage is enabled or disabled.
String | getCientld()
Getsthe client identifier.
String | get Downl oadSt at us()
Gets a message with the license download result.
bool ean | get Encrypti onEnabl ed()
Gets whether the storage encryption is enabled or disabled.
i nt get Ext ent Pages()
Gets the number of pages per extent.
i nt get Extent Si ze()
Getsthe size of a extent.
String | getH ghAvail abilityCoordinators()
Gets the coordinators address and port list.
bool ean | get H ghAvai |l abi | it yEnabl ed()
Gets whether high availability modeis enabled or disabled.
String | getH ghAvail abilityl P()
Gets the IP address and port of the instance.
Il ong | getHi ghAvail abilityMasterH story()
Gets the master's history log.
Il ong | getHi ghAvail abilitySynchronization()
Gets the synchronization polling time.
long | getlnMenmAl | ocSize()
Gets the in-memory allocator size.
String | getlLicense()
Getsthe license key.
String | getlicenseld()
Getsthe license identifier.
i nt get Li censePr eDownl oadDays()
Get the number of days before expiration when a new license will be downloaded.
String | getlLicenseRequest()
Get information useful to manually request alicense.
String | getlLogFile()
Getsthelog file.
LogLevel get LogLevel ()

Getsthelog level.
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i nt get Pool FrameSi ze()
Gets the size of a pool frame in number of extents.
i nt get Pool Partitions()
Gets the number of partitions in each PartitionedPool.
i nt get Pool Per si st ent MaxSi ze()
Gets the maximum size for the persistent pool in number of frames.
i nt get Pool Per si stent M nSi ze()
Gets the minimum size for the persistent pool in number of frames.
i nt get Pool Tenpor ar yMaxSi ze()
Gets the maximum size for the temporary pool in humber of frames.
i nt get Pool Tenpor aryM nSi ze()
Gets the minimum size for the temporary pool in number of frames.
i nt get Recover yCacheMaxSi ze()
Gets the maximum size for the recovery log cache in extents.
long | get RecoveryCheckpoi nt Ti ne()
Gets the delay time (in microseconds) between automatic checkpoints.
bool ean | get Recover yEnabl ed()
Gets whether the recovery is enabled or disabled.
String | getRecoverylLogFil e()
Getstherecovery log file.
bool ean | get Rol | backEnabl ed()
Gets whether the rollback is enabled or disabled.
String | get SparkseeConfigFile()
Gets the config file path.
bool ean | get TnpEnabl ed()
Gets whether using temporary storage for computationsis enabled.
String | get TnpFol der ()
Gets the temporary folder used for temporary staging.
bool ean | save()
Save the current configuration in the specified config file.
bool ean | saveAll ()
Save dl the current configuration settings in the specified config file.
bool ean | set AESEncrypti onEnabl ed(i nt keySi ze)
Enables storage encryption using AES and GENARATES akey and aniv.
bool ean | set AESEncrypti onEnabl ed(String keyl nHex, String ivlnHex)
Enables storage encryption using AES with the given key and iv.
void | setCacheMaxSi ze(int negaBytes)
Sets the maximum size for the cache (al pools) in MB.
void | setCacheStatisticsEnabl ed(bool ean st at us)

Enables or disables cache statistics.
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void | setCacheStatisticsFile(String filePath)
Sets the cache statistics log file.
void | setCacheStatisticsSnapshotTi me(l ong m croSeconds)
Sets the cache statistics snapshot time.
void | setCall StackDunp(bool ean st at us)
Sets whether the signals will be captured to dump the call stack or not.
voi d | set ChecksunEnabl ed(bool ean st at us)
Enables or disables the storage checksum usage.
void | setClientld(String clientld)
Set the client identifier.
void | setEncryptionDi sabl ed()
Disables storage encryption.
voi d | set ExtentPages(int pages)
Sets the number of pages per extent.
void | setExtentSize(int kBytes)
Setsthe size of the extentsin KB.
void | setHi ghAvail abilityCoordinators(String ip)
Sets the coordinators address and port list.
voi d | setH ghAvail abilityEnabl ed(bool ean st at us)
Enables or disables high availability mode.
void | setHighAvailabilitylP(String ip)
Setsthe |P address and port of the instance.
void | setH ghAvailabilityMasterH story(long fil ePath)
Sets the master's history 1og.
void | setH ghAvail abilitySynchronization(long m croSeconds)
Sets the synchronization polling time.
void | setlnMenAl |l ocSize(l ong size)
Sets the in-memory allocator size.
i nt set Li cense(String key)
Setsthe license key.
void | setLicenseld(String |icenseld)
Set the license identifier.
void | setlLicensePreDownl oadDays(int days)
Start trying to automatically download a new license at the specified number of days before
expiration.
void | setLogFile(String filePath)
Setsthelog file.
void | setlLoglLevel (LogLevel |evel)
Setsthelog level.
voi d | setPool FraneSi ze(i nt extents)

Sets the size of a pool frame in number of extents.
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void | setPool Partitions(int pools)

Sets the number of poolsin each PartitionedPool.
voi d | set Pool Persi st ent MaxSi ze(i nt franes)

Sets the maximum size for the persistent pool in number of frames.
voi d | setPool PersistentM nSi ze(int franes)

Sets the minimum size for the persistent pool in number of frames.
voi d | set Pool Tenpor aryMaxSi ze(i nt frames)

Sets the maximum size for the temporary pool in number of frames.
voi d | setPool TenporaryM nSi ze(i nt frames)

Sets the minimum size for the temporary pool in number of frames.
void | set RecoveryCacheMaxSi ze(int extents)

Sets the maximum size for the recovery log cache in extents.
void | set RecoveryCheckpoi nt Ti ne(l ong mi cr oSeconds)

Sets the delay time (in microseconds) between automatic checkpoints.
voi d | set RecoveryEnabl ed(bool ean st at us)

Enables or disables the recovery.
void | setRecoveryLogFile(String fil ePath)

Setsthe recovery log file.
voi d | setRol | backEnabl ed(bool ean st at us)

Enables or disables the rollback.
voi d | set SparkseeConfigFile(String path)

Sets the config file path.
voi d | set TnpEnabl ed( bool ean enabl ed)

Sets whether to use temporary storage for computations or not.
void | set TnpFol der(String tnpFol der)

Sets the temporary folder used for temporary staging.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait,

wai t

wai t,

Constructors

SparkseeConfig

publ i c SparkseeConfig(String path)

Creates a new instance with a specific config file.

The config file will be loaded using the global properties class and the file may be automatically overwritten with the
config changes. If the file doesn't exists, it will be created.

Parameters:

pat h - [in] File path to the config file.
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Spar kseeConfig

public SparkseeConfig(String path,
String clientld,
String licenseld)

Creates a new instance with a specific config file and IDs.

The config file will be loaded using the global properties class and the file may be automatically overwritten with the
config changes. If the config file already exists, the client and license ids should have the same values as the given
arguments. If the file doesn't exists, it will be created.

Parameters:
pat h - [in] File path to the config file.
clientld-][in] Theclientidentifier.
I'i censel d - [in] Thelicense identifier.

SparkseeConfig
publ i c SparkseeConfi g()

Creates anew instance.

Values are set with default values.

M ethods

setRecover yEnabled

public void set RecoveryEnabl ed(bool ean st at us)

Enables or disables the recovery.

Parameters:
st at us - [in] If TRUE this enables the recovery, if FALSE then disablesit.

setLicensePreDownloadDays

public void setLi censePreDownl oadDays(int days)

Start trying to automatically download a new license at the specified number of days before expiration.

Parameters:
days - [in] Number of days before expiration or -1 if the license should never be downloaded.

getExtentPages
public int getExtentPages()

Gets the number of pages per extent.

Returns:
The number of pages per extent.
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saveAll
publ i c bool ean saveAll ()
Save dl the current configuration settings in the specified config file.

It will try to save the current configuration only if a config file was specified. The saved config file WILL CONATAIN all
the modified settings including the secret ENCRY PTION KEY S. Y ou should usually just use the Save method instead.

Returns:
Returnstrueif the config file is successfully written or false otherwise.

getAESK ey
public String get AESKey()

Get the AES encryption key in a hexadecimal encoded string.

Returns:
The AES encryption Key as an hexadecimal string.

getPool Per sistentM axSize
public int getPool Persistent MaxSi ze()

Gets the maximum size for the persistent pool in number of frames.

Returns:
The maximum size for the persistent pool in number of frames.

getPool TemporaryMinSize
public int getPool TenporaryM nSi ze()

Gets the minimum size for the temporary pool in number of frames.

Returns:
The minimum size for the temporary pool in number of frames.

getCallStackDump
public bool ean get Cal | St ackDunp()

Gets whether the signals will be captured to dump the call stack or not.

Returns:
TRUE if the signals must be captured, FAL SE otherwise.
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setRecover yCacheM axSize

public void set RecoveryCacheMaxSi ze(int extents)

Sets the maximum size for the recovery log cache in extents.

Parameters:

ext ent s - [in] The maximum size for the recovery log cache in extents. A 0 sets the default value (extents up to
1IMB).

setAESEnNcryptionEnabled

publ i c bool ean set AESEncrypti onEnabl ed(String keyl nHex,
String ivlnHex)

Enables storage encryption using AES with the given key and iv.
The key and initialization vector will not be saved in the config file.

Parameters:
keyl nHex - [In] The AES encryption Key as an hexadecimal string (8, 16 or 32 bytes).
i vl nHex - [In] The AES Initialization Vector as an hexadecimal string (16 bytes).

Returns:
Returnstrueif the encryption had been enabled with the given arguments or false otherwise.

getHighAvailabilityEnabled
publ i c bool ean get Hi ghAvail abi | ityEnabl ed()

Gets whether high availability mode is enabled or disabled.

Returns:
TRUE if high availability mode is enabled, FAL SE otherwise.

getPool Per sistentMinSize
public int getPool PersistentM nSize()

Gets the minimum size for the persistent pool in number of frames.

Returns:
The minimum size for the persistent pool in number of frames.

setChecksumEnabled

public void set ChecksuntEnabl ed(bool ean st at us)

Enables or disables the storage checksum usage.

Parameters:
st at us - [in] If TRUE this enables the checksum, if FALSE then disablesiit.
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setPool Per sistentM inSize

public void setPool PersistentM nSi ze(int franes)

Sets the minimum size for the persistent pool in number of frames.

Parameters:
f rames - [in] The minimum size for the persistent pool in number of frames. It must be non-negative.

setCacheStatisticsEnabled

public void setCacheStatisticsEnabl ed(bool ean st at us)

Enables or disables cache statistics.

Parameters:
st at us - [in] If TRUE this enables cache statistics, if FALSE this disables cache statistics.

setRecoveryCheckpointTime

public void set RecoveryCheckpoi nt Ti me(l ong m croSeconds)

Sets the delay time (in microseconds) between automatic checkpoints.

Parameters:

m cr oSeconds - [in] The delay time (in microseconds) between automatic checkpoints. A O forces a checkpoint after
each commited transaction.

setEncryptionDisabled
public void setEncryptionDi sabl ed()

Disables storage encryption.

setRecoveryL ogFile
public void setRecoveryLogFile(String fil ePath)
Sets the recovery log file.
filePath[in] The recovery log file. Left it empty for the default log file (same as <database file_name>.log)

Parameters:
fil ePat h - [in] Therecovery log file. Left it empty for the default log file (same as <database file_nhame>.log)

setPoolFrameSize

public void setPool FraneSi ze(i nt extents)
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Setsthe size of apool frame in number of extents.

Parameters:
ext ent s - [in] The size of apool frame in number of extents. It must be non-negative.

getRecoveryL ogFile
public String getRecoveryLogFile()

Getstherecovery log file.

Returns:
The recovery log file.

setHighAvailabilityEnabled

public void setH ghAvail abilityEnabl ed(bool ean st at us)

Enables or disables high availability mode.

Parameters:

st at us - [in] If TRUE this enables high availability mode, if FALSE this disables high availability mode.

getCacheStatisticsSnapshotTime
public | ong getCacheStatisticsSnapshot Ti ne()

Gets the cache statistics snapshot time in microseconds.

Useless if cache statistics are disabled.

Returns:
The cache statistics snapshot time in microseconds.

getExtentSize
public int getExtentSize()

Getsthe size of a extent.

Returns.
The size of aextent in KB.

getSpar kseeConfigFile
public String get SparkseeConfigFil e()

Gets the config file path.

Returns:
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Returns the configured path or an empty string

setExtentSize
public void setExtentSize(int kBytes)

Sets the size of the extentsin KB.

Parameters:

kByt es - [in] The size of an extent in KB. An extent can have a size between 4KB and 64K B, and it must be a power
of 2.

setHighAvailabilityl P
public void setH ghAvailabilityl P(String ip)

Sets the |P address and port of the instance.

Parameters:
i p - [in] TheIP address and port of the instance.

getPool Tempor aryM axSize
public int getPool TenporaryMaxSi ze()

Gets the maximum size for the temporary pool in number of frames.

Returns:
The maximum size for the temporary pool in number of frames.

setinMemAllocSize
public void setlnMemAl | ocSi ze(l ong si ze)

Sets the in-memory allocator size.

Parameters:
si ze - The sizeto set the in-memory allocator to

setHighAvailabilityM aster History
public void setHi ghAvailabilityMasterH story(long fil ePath)

Sets the master's history log.

Parameters:
fil ePat h - [in] The master's history log.
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setTmpEnabled
public void set TnpEnabl ed(bool ean enabl ed)

Sets whether to use temporary storage for computations or not.

Parameters:
enabl ed - True to use temporary storage for computation

getL ogFile
public String getLogFile()

Getsthelog file.

Returns:
Thelogfile.

getTmpEnabled
publ i c bool ean get TnpEnabl ed()

Gets whether using temporary storage for computations is enabled.

Returns.
Trueif enabled

getPool FrameSize
public int getPool FrameSi ze()

Getsthe size of apool frame in number of extents.

Returns:
The size of apool frame in number of extents.

getCacheStatisticsEnabled
publ i c bool ean get CacheStati sti csEnabl ed()

Gets whether cache statistics are enabled or disabled.

Returns:
TRUE if cache statistics are enabled, FAL SE otherwise.

setHighAvailabilityCoordinator s
public void setHi ghAvail abilityCoordinators(String ip)
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Sets the coordinators address and port list.

Parameters:
i p - [in] The coordinators address and port list.

setHighAvailabilitySynchronization

public void setHi ghAvail abilitySynchroni zati on(l ong m cr oSeconds)

Sets the synchronization polling time.

Parameters:
mi cr oSeconds - [in] The synchronization polling time.

getClientld
public String getdientld()

Gets the client identifier.

Returns:
The client identifier.

getCacheStatisticsFile
public String getCacheStatisticsFile()

Getsthe cache statistics log file.

Useless if cache statistics are disabled.

Returns:
The cache statisticslog file.

setSparkseeConfigFile
public void set SparkseeConfigFile(String path)

Sets the config file path.

Thefileis not loaded in this operation, see the constructor optionsif you need to load the file. The config file may be
automatically overwritten with the config changes. If the file doesn't exists, it will be created.

Parameters:
pat h - [in] File path to the config file.

save
public bool ean save()
Save the current configuration in the specified config file.

It will try to save the current configuration only if a config file was specified. This method will be automatically used when
a Sparksee class downloads anew License.
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Returns:
Returnstrue if the config file is successfully written or false otherwise.

setPool Per sistentM axSize

public void set Pool Persi stent MaxSi ze(i nt franes)

Sets the maximum size for the persistent pool in number of frames.

Parameters:
f rames - [in] The maximum size for the persistent pool in number of frames. It must be non-negative.

getLogL evel
public LogLevel getlLoglLevel ()

Getsthe log level.

Returns:
The LogLevel.

setLicense
public int setlLicense(String key)

Setsthe license key.

Parameters:

key - [in] Thelicense key. Returns -1 if the new key can't be used, O if it'sthe samelicense or 1 if the new licenseis
applied.

getDownloadStatus
public String get Downl oadSt at us()
Gets a message with the license download result.

It can be used when the DownloadLicense call failed.

Returns:
The log download result.

setLicensel d

public void setLicenseld(String |icenseld)
Set the license identifier.
If you don't have alicense identifier, you may want to register at http://sparsity-technol ogies.com/#sparksee

Parameters:
l'i censel d - [in] Thelicense identifier.
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getLicense
public String getLicense()

Getsthelicense key.

Returns:
Thelicense key.

getHighAvailabilityl P
public String getHi ghAvailabilitylP()

Getsthe |P address and port of the instance.

Returns:
The IP address and port of the instance.

setAESEncryptionEnabled
publ i c bool ean set AESEncrypti onEnabl ed(int keySi ze)
Enables storage encryption using AES and GENARATES akey and aniv.

YOU MUST GET AND KEEP SAFE THE GENERATED KEY AND IV! The key and initialization vector will not be
saved in the config file.

Parameters:
keySi ze - [In] Thekey sizein bytes (8, 16 or 32).

Returns:
Returnstrue if the encryption had been enabled.

getinMemAllocSize
public long getlnMemAl | ocSi ze()

Getsthe in-memory allocator size.

Returns:
Returns the in-memory allocator size

getLicensePreDownloadDays
public int getLicensePreDownl oadbDays()

Get the number of days before expiration when a new license will be downloaded.

Returns:
Returns the number of days or -1 if it will never be automatically downloaded.
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setCallStackDump
public void setCall StackDunp(bool ean st at us)

Sets whether the signals will be captured to dump the call stack or not.

Parameters:
st at us - [in] If TRUE signals must be captured.

downloadL icense

public int downl oadLi cense()

Try to download alicense key Can be used to explicitly download alicense when the autodownload is disabled
(LicensePreDownloadDays == -1).

Returns.

Returns-1 if avalid license key couldn't be downloaded, 0 if the same license was downloaded or 1 if adifferent
license is downl oaded.

getRecoveryEnabled

publ i c bool ean get RecoveryEnabl ed()

Gets whether the recovery is enabled or disabled.

Returns:
TRUE if the recovery is enabled, FAL SE otherwise.

getL icenseRequest
public String getLicenseRequest ()

Get information useful to manually request alicense.

setCacheStatisticsFile
public void setCacheStatisticsFile(String fil ePath)

Sets the cache statistics log file.

Usdlessif cache statistics are disabled.

Parameters:
fil ePat h - [in] The cache statisticslog file.

getTmpFolder
public String get TnpFol der ()
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Gets the temporary folder used for temporary staging.

Returns:
The temporary folder path

getPool Partitions
public int getPool Partitions()

Gets the number of partitionsin each PartitionedPool.

Returns:
The number of partitions in each PartitionedPool.

getHighAvailabilityCoordinators
public String getH ghAvail abilityCoordinators()

Gets the coordinators address and port list.

Returns:
The coordinators address and port list.

getRecoveryCheckpointTime
public | ong get RecoveryCheckpoi nt Ti ne()

Gets the delay time (in microseconds) between automatic checkpaints.

Returns:
The delay time (in microseconds) between automatic checkpoints.

setL ogFile
public void setLogFile(String filePath)

Setsthelog file.

Parameters:
filePath-[in] Thelogfile.

setExtentPages
public void set Extent Pages(int pages)

Sets the number of pages per extent.

Parameters:
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pages - [in] The number of pages. It must be at least 1 page and the page size must be greater than or equal to 4KB.

setClientld
public void setCientld(String clientld)

Set the client identifier.

If you don't have a client identifier, you may want to register at http://sparsity-technol ogies.com/#sparksee

Parameters:
clientld-][in] Theclientidentifier.

setLogL evel

public void setlLoglLevel (LogLevel Ievel)

Setsthelog level.

Parameters:
I evel -[in] TheLogLevel.

getRecoveryCacheM axSize
public int getRecoveryCacheMaxSi ze()

Gets the maximum size for the recovery log cache in extents.

Returns:
The maximum size for the recovery log cache in extents.

getChecksumEnabled
publi ¢ bool ean get ChecksunEnabl ed()

Gets whether the storage checksum usage is enabled or disabled.

Returns:
TRUE if the checksum is enabled, FAL SE otherwise.

getHighAvailabilitySynchronization
public | ong getH ghAvail abilitySynchroni zation()

Gets the synchronization polling time.

Returns:
The Synchronization polling time.
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getHighAvailabilityM aster History
public | ong getHi ghAvail abilityMasterHi story()

Gets the master's history log.

Returns:
The master's history log.

getLicenseld
public String getLicenseld()

Gets the license identifier.

Returns:
The license identifier.

getAESIV
public String getAESI V()

Get the AES initialization vector in a hexadecimal encoded string.

Returns:
The AES initialization vector as an hexadecimal string.

getEncryptionEnabled
publ i c bool ean get Encrypti onEnabl ed()

Gets whether the storage encryption is enabled or disabled.

Returns:
TRUE if the encryption is enabled, FALSE otherwise.

setPoolPartitions

public void setPool Partitions(int pools)

Sets the number of poolsin each PartitionedPool.

Parameters:
pool s - [in] The number of poolsin each PartitionedPool. It must be non-negative.

getRollbackEnabled
publ i c bool ean get Rol | backEnabl ed()
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Gets whether the rollback is enabled or disabled.

Returns.
TRUE if therollback is enabled, FAL SE otherwise.

setPool Tempor aryM axSize

public void setPool Tenpor aryMaxSi ze(i nt franes)

Sets the maximum size for the temporary pool in number of frames.

Parameters:
f rames - [in] The maximum size for the temporary pool in number of frames. It must be non-negative.

getCacheMaxSize
public int getCacheMaxSi ze()

Gets the maximum size for the cache (all pools) in MB.

Returns:
The maximum size for the cache (all pools) in MB.

setRollbackEnabled

public void setRol | backEnabl ed(bool ean st at us)

Enables or disables the rollback.

Parameters:
st at us - [in] If TRUE this enables the rollback, if FALSE then disablesit.

setTmpFolder
public void set TnpFol der (String tnpFol der)

Sets the temporary folder used for temporary staging.

Parameters:
t npFol der - The temporary folder to set

setCacheStatisticsSnapshotTime

public void setCacheStatisticsSnapshotTi me(l ong m croSeconds)

Sets the cache statistics snapshot time.
Uselessif cache statistics are disabled.

Parameters:
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mi cr oSeconds - [in] The cache statistics snapshot time in microseconds.

setCacheM axSize
public void set CacheMaxSi ze(int negaByt es)

Sets the maximum size for the cache (all pools) in MB.

Parameters:
megaByt es - [in] The maximum size for the cache (all pools) in MB. It must be non-negative.

setPool TemporaryMinSize

public void setPool TenporaryM nSi ze(int franes)

Sets the minimum size for the temporary pool in number of frames.

Parameters:
f rames - [in] The minimum size for the temporary pool in number of frames. It must be non-negative.

downloadExpected

publ i c bool ean downl oadExpect ed()

Check if anew license will be automatically downloaded with the current settings.
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Class SparkseeProperties

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Spar kseePr operties

public class Spar kseeProperties

extends Object

Sparksee propertiesfile.

This class isimplemented as asingleton, so all public methods are static.

It allows for getting the property values stored in a propertiesfile. A propertiesfileis afile where thereis one line per property. A
property is defined by akey and avalue as follows: key=value

By default, this loads properties from the file ./sparksee.cfg’. The user may choose to load a different file by calling the method
Load().

If the default propertiesfile or the one loaded by the user do not exist, then this behaves as loading an empty propertiesfile.

Method Summary

static void | clear()
Remove all the properties.

static String | get(String key, String def)
Gets aproperty.

static bool ean | getBool ean(String key, bool ean def)
Gets a property as a boolean.

static int getlnteger(String key, int def)
Gets a property as an integer.

static long | getTineUnit(String key, |ong def)
Gets a property as atime unit.

static void | load(String path)
L oads properties from the given file path.

static void | setH (String val ue)
YOU SHOULD NOT USE THISMETHOD.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

M ethods
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clear

public static void clear()

Remove all the properties.

get
public static String get(String key,
String def)
Gets a property.
Parameters:
key - [in] The name of the property to lookup.
def - [in] Default value to be returned in case there is no property with the name key.
Returns:
The value of the property, or def if the key is not found.
getinteger
public static int getlnteger(String key,
int def)
Gets a property as an integer.
Parameters:
key - [in] The name of the property to lookup.
def - [in] Default value to be returned in case there is no property with the name key.
Returns:
The property value, or def if the key is not found or in case of error.
setH|

public static void setH (String val ue)
YOU SHOULD NOT USE THISMETHOD.
This method exists only for a specific service.

Parameters:
val ue - null

load
public static void |load(String path)

Loads properties from the given file path.
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Parameters:
pat h - [in] File path to load properties from.

getTimeUnit
public static long getTineUnit(String key,
| ong def)

Gets a property as atime unit.
A time unit is a string representation of atime duration with atime unit such as '10s or '3H'".

Valid format for the string representation: Blanks at the begining or at the end are ignored. No blanks are allowed between
the time duration and the unit time.

Allowed time units: ‘D' for days, 'H' for hours, ‘M’ for minutes, 'S o's for seconds, 'm’ for milliseconds and 'u’ for
microseconds.

Thereisaspecial case: If no time unit is given, seconds is the default. So, '10' means 10 seconds.

Parameters:
key - [in] The name of the property to lookup.
def - [in] The default value (in microseconds) to be returned in case there is no property with the name key.

Returns:
The time duration in microseconds, or def if the key is not found or in case of error.

getBoolean

public static bool ean getBool ean(String key,
bool ean def)

Gets a property as a boolean.

Parameters:
key - [in] The name of the property to lookup.
def - [in] Default value to be returned in case there is no property with the name key.

Returns:
The property value, or def if the key isnot found or in case of error.
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Class StringList

j ava. |l ang. Obj ect
+-com sparsity. sparksee. gdb. Stri ngLi st

All Implemented I nterfaces:
Iterable

public class StringList
extends Object
implements Iterable

String list.

It stores a String (unicode) list.

Use StringListlterator to access all elements into this collection.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public | StringList(String[] list)
Creates a new instance from an string array.

public | StringList(Collection col)
Creates a new instance from an string collection.

public | StringList()
Constructor.

Method Summary

void | add(String str)
Adds a String at the end of thelist.

void | clear()
Clearsthelist.

i nt count ()
Number of elementsin thelist.

StringListlterator iterator()
Gets anew StringListlterator.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. I t er abl e

forEach, iterator, spliterator
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Constructors

StringList
public StringList(String[] list)

Creates a new instance from an string array.

Parameters:
I'i st - String array to initialize the instance.

StringList
public StringList(Collection col)

Creates a new instance from an string collection.

Parameters:
col - Collection to initidlize the instance.

StringList
public StringList()
Constructor.

This creates an empty list.

M ethods

clear

public void clear()

Clearsthelist.

iter ator

public StringListlterator iterator()

Getsanew StringListlterator.

Returns:
StringListlterator instance.

add
public void add(String str)

Page 277 of 386



com.sparsity.sparksee.gdb.StringList

(continued from last page)

Adds a String at the end of thelist.

Parameters:
str -[in] String.

count

public int count()

Number of elementsin thelist.

Returns:
Number of elementsin thelist.

Page 278 of 386



com.sparsity.sparksee.gdb.StringL istlterator

com.spar sity.sparksee.gdb
Class StringListlterator
j ava. |l ang. Obj ect
+-com sparsity. sparksee. gdb. StringLi stlterator

All Implemented I nterfaces:
Iterator

public class StringListlterator
extends Object
implements Iterator

StringList iterator class.

Iterator to traverse all the strings into a StringL.ist instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

bool ean | hasNext ()
Getsif there are more elements.

String | next()
See nextString().

String | nextString()
Gets the next element.

void | renove()
Operation not supported.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. util . I terat or

f or EachRemuai ni ng, hasNext, next, renopve

M ethods

next
public String next()

See nextString().
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nextString
public String nextString()

Gets the next element.

hasNext
publ i c bool ean hasNext ()

Gets if there are more elements.

Returns:
TRUE if there are more e ements, FAL SE otherwise.

remove

public void renmove()

Operation not supported.
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Class TextStream
j ava. |l ang. Obj ect
+-com sparsity. sparksee. gdb. Text St ream

All Implemented I nterfaces:
Closesble

public class TextStream
extends Object
implements Closeable

TextStream class.
It allows for reading and writting Text attribute values.

It is very important to close the stream once no more reading or writting operations will be performed to ensure data is successfully
stored.

Whereas string attributes are set and got using the Value class, text attributes are operated using a stream pattern.

Use of TextStream for writing: (i) Create a TextStream instance and (ii) set the stream for atext attribute of a node or edge instance
with the graph SetAttributeText method. Once the set attribute text has been done, (iii) perform as many write operations as you
need to the TextStream instance. Lastly, (iv) exeucte Close to flush and close the stream.

Use of TextStream for reading: (i) Get the stream of atext attribute of a node or edge instance with the GetAttributeText graph
method. Once you have the TextStream instance, (ii) you can execute Read operations to read from the stream. (iii) The end of the
stream is reached when Read returns 0. Finally, (iv) execute Close to close stream resources.

Check out the 'Attributes and values' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | Text Strean(bool ean append)
Creates a new instance.

Method Summary

void | close()
Closes the stream.

boolean | isNull ()
Returns TRUE if the stream is not available.

i nt read(char[] dataQUT, int |ength)
Read data from the stream.

void | wite(char[] datalN, int |ength)
Write data to the stream.

Methodsinherited from classj ava. | ang. Qbj ect
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clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oC oseabl e

cl ose

Constructors

TextStream
publ i c Text Stream bool ean append)
Creates a new instance.

A TextStream only can be created by the user to write data.

Parameters:

append - [in] If TRUE, theit is created in append mode to write from the end of the stream, otherwise it is created to
write from the begining of the stream.

M ethods

write
public void wite(char[] datalN,
int |ength)
Write data to the stream.

length[in] Length of the data buffer. It must be > 0.

Parameters:
dat al N - [in] Buffer to write data from.
I engt h - [in] Length of the data buffer. It must be > 0.

close
public void close()
Closes the stream.
Once the Stream is closed, it cannot be used again.

Closing the stream is mandatory when the stream is not null and strongly recommended when it's null to avoid deallocation
problemsin some platforms.

read

public int read(char[] dataQOUT,
i nt | ength)
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Read data from the stream.

length[in] Length of the given data buffer. It must be > 0. Amount of read data (<= length). If O, there is no more data to be
read from the stream.

Parameters:
dat aQUT - [out] Buffer to read data to. It must be allocated by the user.

I engt h - [in] Length of the given data buffer. It must be > 0.

Returns:
Amount of read data (<= length). If O, there is no more data to be read from the stream.

isNull

publ i c bool ean isNull ()

Returns TRUE if the stream is not available.

It returns for reading or writing data.

Returns:
FALSE if the stream is ready
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Class Type

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Type

public class Type
extends Object

Type data class.

It contains information about a node or edge type.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static

EdgesType
Identifier for all edgeType attributes.

public static

d obal Type
Global typeidentifier constant.

public static

I nval i dType
Invalid type identifier constant.

public static

NodesType
Identifier for all nodeType attributes.

Method Summary

bool ean

get AreNei ghbor sl ndexed()
Getsif thisis an edge type with neighbors index.

i nt get1d()
Gets the Sparksee type identifier.
bool ean | getlsDirected()
Gets if thisis a directed edge type.
bool ean | getlsRestricted()
Getsif thisis arestricted edge type.
String | get Nane()
Gets the unique type name.
long | get Numbj ects()
Gets the number of objects belonging to the type.
Obj ect Type | get Obj ect Type()
Gets the abject type.
i nt get RestrictedFrom)

Getsthetail or source type identifier for restricted edge types.
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i nt get RestrictedTo()
Getsthe head or target type identifier for restricted edge types.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait,
wai t

wai t,

Fields

InvalidType

public static int InvalidType

Invalid type identifier constant.

NodesType
public static int NodesType

Identifier for all nodeType attributes.

Identifier for all nodeType attributes.

GlobalType
public static int d obal Type

Global type identifier constant.

EdgesType

public static int EdgesType
Identifier for all edgeType attributes.
Identifier for all edgeType attributes.

M ethods

getObjectType
public Object Type get Ohj ect Type()

Gets the object type.

Returns:
The object type.
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getld
public int getld()

Gets the Sparksee type identifier.

Returns:
The Sparksee type identifier.

getRestrictedFrom
public int getRestrictedFrom))

Getsthetail or source type identifier for restricted edge types.

Returns:
For restricted edge types, the tail or source type identifier, the Type InvalidType otherwise.

getNumObjects
public | ong get NunObj ect s()

Gets the number of objects belonging to the type.

Returns:
The number of objects belonging to the type.

getAreNeighbor slndexed
publ i ¢ bool ean get AreNei ghbor sl ndexed()

Getsif thisis an edge type with neighbors index.

Returns:
TRUE for edges types with neighbors index, FAL SE otherwise.

getRestrictedTo
public int getRestrictedTo()

Getsthe head or target type identifier for restricted edge types.

Returns:
For restricted edge types, the head or target type identifier, the Type InvalidType otherwise.

getl sRestricted

public bool ean getlsRestricted()
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Getsif thisis arestricted edge type.

Returns:
TRUE for restricted edge types, FALSE otherwise.

getName
public String getNane()

Gets the unique type name.

Returns:
The unique type name.

getlsDirected

publ i c bool ean getlsDirected()

Getsif thisisadirected edge type.

Returns:
TRUE for directed edge types, FAL SE otherwise.
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com.spar sity.spar ksee.gdb
Class TypelList

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. TypelLi st

All Implemented I nterfaces:
Iterable

public class TypeL ist
extends Object
implements Iterable

Sparksee type identifier list.

It stores a Sparksee node or edge type identifier list.

Use TypeListlterator to access all elements into this collection.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public | TypeList()
Constructor.

public | TypeList(int[] list)
Creates a new instance from an integer array.

public | TypeList(Collection col)
Creates a new instance from an integer collection.

Method Summary

void | add(int type)
Adds a Sparksee type identifier at the end of thelist.

void | clear()
Clearsthelist.

i nt count ()
Number of elementsin thelist.

TypelLi stlterator iterator()
Gets anew Typelistlterator.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. I t er abl e

forEach, iterator, spliterator
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Constructors

TypeList
public Typelist()
Constructor.

This creates an empty list.

TypeList
public TypeList(int[] list)

Creates a new instance from an integer array.

Parameters:
| i st - Integer array to initialize the instance.

TypeList
public TypeList(Collection col)

Creates a new instance from an integer collection.

Parameters:
col - Collection to initialize the instance.

M ethods

clear

public void clear()

Clearsthelist.

iterator
public TypelListlterator iterator()

Gets anew TypeL.istlterator.

Returns:
TypeListlterator instance.

count

public int count()
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Number of elementsin thelist.

Returns:
Number of elementsin thelist.

add
public void add(int type)

Adds a Sparksee type identifier at the end of thelist.

Parameters:
t ype - [in] Sparksee typeidentifier.
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Class TypelListlterator

j ava. |l ang. Obj ect
+-com sparsity. sparksee. gdb. TypeLi stlterator

All Implemented I nterfaces:
Iterator

public class TypelListlterator
extends Object
implements Iterator

TypelList iterator class.

Iterator to traverse all the Sparksee node or edge type identifiersinto a TypeL ist instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

bool ean | hasNext ()
Getsif there are more elements.

I nt eger next ()
See nextType().

i nt next Type()
Gets the next element.

void | renove()
Operation not supported.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. util . I terat or

f or EachRemuai ni ng, hasNext, next, renopve

M ethods

next

public Integer next()

See nextType().
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nextType
public int nextType()

Gets the next element.

hasNext
publ i c bool ean hasNext ()

Gets if there are more elements.

Returns:
TRUE if there are more e ements, FAL SE otherwise.

remove

public void renmove()

Operation not supported.
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com.spar sity.spar ksee.gdb
Class Value

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Val ue

public class Value
extends Object

Value class.

It is acontainer which stores a value and its data type (domain). A Value can be NULL.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Field Summary

public static | MaxLengthString

Maximum number of characters allowed for a String.

Constructor Summary

public | Val ue()
Creates a new instance.
public | Val ue(Val ue val ue)

Copy constructor.

Method Summary

i nt conpar e( Val ue val ue)
Compares with the given Value.

i nt conpar eTo( Obj ect val ue)
See compare().

i nt conpar eTo( Val ue val ue)
See compare().

bool ean | equal s(Chject other)

bool ean | equal s(Val ue val ue)
Compares with the given Value.

bool ean | get Bool ean()
Gets Boolean Value.

Dat aType | get Dat aType()
Getsthe DataType.

doubl e | get Doubl e()
Gets Double Value.
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i nt get | nteger ()
Gets Integer Value.

long | getlLong()
GetsLong Value.

long | getd IX)
Gets OID Value.

String | getString()
Gets String Value.

long | getTinestanp()
Gets Timestamp Value.

Cal endar get Ti nest anpAsCal endar ()
Gets the Value as a Calendar instance.

Date | get Ti nest anpAsDat e()
Gets the Value as a Date instance.

i nt hashCode()

boolean | isNull ()
Getsif thisisaNULL Value.

Val ue | set(Val ue val ue)
Setsthe Value.

Val ue | set Bool ean(bool ean val ue)
Setsthe Value.

voi d | setBool eanVoi d( bool ean val ue)
Setsthe Value.

Val ue | set Doubl e(doubl e val ue)
Setsthe Value.

voi d | set Doubl eVoi d(doubl e val ue)
Setsthe Value.

Val ue | setlnteger(int val ue)
Setsthe Value.

void | setlntegerVoid(int val ue)
Setsthe Value.

Val ue | setlLong(long val ue)
Setsthe Value.

void | setlLongVoid(long val ue)
Setsthe Value.

Val ue | setNull ()
Setsthe Valueto NULL.

void | setNull Void()
Setsthe Valueto NULL.

Page 294 of 386



com.sparsity.sparksee.gdb.Value

Val ue | setd D(| ong val ue)
Setsthe Value.
void | setO DVoi d(long val ue)
Setsthe OID Value.
Value | setString(String val ue)
Setsthe Value.
void | setStringVoid(String val ue)
Setsthe Value.
Val ue | set Ti nest anp(Cal endar val ue)
Setsthe Value.
Val ue | set Ti nestanp(Date val ue)
Setsthe Value.
Val ue set Ti nestanp(int year, int nonth, int day, int hour, int mnutes, int
seconds, int nmillisec)
Setsthe Value.
void | setTinestanpVoi d(int year, int nonth, int day, int hour, int mnutes,
Int seconds, int mllisecs)
Setsthe Value.
voi d | setTi nestanpVoi d(l ong val ue)
Setsthe Value.
voi d | setVoid(Val ue val ue)
Setsthe Value.
String | toString()
Gets a String representation of the Value.
String | toString(String str)
Gets a string representation of the Value.
Methodsinherited from classj ava. | ang. Qbj ect
clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,

wai t

Fields

MaxL engthString

public static int MaxLengthString

Maximum number of characters allowed for a String.

Constructors
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Value
public Val ue()

Creates anew instance.

It createsaNULL Value.

(continued from last page)

Value

public Val ue(Val ue val ue)

Copy constructor.

Parameters:
val ue - [in] Value to be copied.

M ethods

equals

publi c bool ean equal s( Cbj ect ot her)

Parameters:
ot her - null

getTimestamp
public | ong get Ti nestanp()

Gets Timestamp Value.

This must be anon-NULL Timestamp Value.

Returns:
The Timestamp Value.

getLong
public Iong getLong()

GetsLong Value.
This must be anon-NULL Long Vaue.

Returns:
The Long Value.

setNull
public Value setNull()
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Setsthe Valueto NULL.

Returns:
The calling instance.

setlnteger

public Val ue setlnteger(int val ue)

Setsthe Value.

Parameters:
val ue - New value.

Returns:
The calling instance.

setDoubleVoid
public voi d set Doubl eVoi d(doubl e val ue)

Setsthe Value.

Parameters:
val ue - [in] New Double value.

toString
public String toString(String str)

Gets a string representation of the Value.

Parameters:
str - String to be used. It is cleared and set with the string representation of the Value.

Returns:
The given string which has been updated.

setOID

public Value setd D(Il ong val ue)

Setsthe Vaue.

Parameters:
val ue - New value.

Returns:
The calling instance.
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getl nteger
public int getlnteger()
Gets Integer Value.

This must be anon-NULL Integer Value.

Returns:
The Integer Value.

getTimestampAsCalendar
public Cal endar get Ti mest anpAsCal endar ()

Gets the Value as a Caendar instance.

Returns:
The returning Calendar instance.

setDouble

public Val ue set Doubl e(doubl e val ue)

Setsthe Value.

Parameters:
val ue - New value.

Returns:
The calling instance.

getTimestampAsDate
public Date get Ti nest anpAsDat e()

Gets the Value as a Date instance.

Returns:
The returning Date instance.

setTimestampVoid

public void setTi nmestanpVoi d(int year,
i nt nonth,
i nt day,
i nt hour,

i nt m nutes,

i nt seconds,

int mllisecs)

Setsthe Value.
year[in] Theyear (>=1970).
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Parameters:
year - [in] Theyear (>=1970).
mont h - [in] The month ([1..12]).
day - [in] The of the month ([1..31]).
hour - [in] The hour ([0..23]).
mi nut es - [in] The minutes ([0..59]).
seconds - [in] The seconds ([0..59]).
m | li secs - [in] Themilliseconds ([0..999]).

equals

publ i c bool ean equal s(Val ue val ue)

Compares with the given Value.

It does not work if the given Value objects does not have the same DataType.

Parameters:
val ue - Given value to compare to.

Returns:
TRUE if thisVaueis equal to the given one; FAL SE otherwise.

setBooleanVoid

public void set Bool eanVoi d( bool ean val ue)

Setsthe Value.

Parameters:
val ue - [in] New Boolean value.

hasnCode
public int hashCode()

setOIDVoid
public void setd DVoi d(l ong val ue)

Setsthe OID Value.

Parameters:
val ue - [in] New OID value.

compareTo

public int conpareTo(Val ue val ue)
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See compare().

Parameters:
val ue - null

setL ongVoid

public void setlLongVoi d(long val ue)

Setsthe Value.

Parameters:
val ue - [in] New Long value.

setTimestamp

public Val ue setTi mestanp(int year,
int nont h,
i nt day,
i nt hour,

i nt m nutes,
int seconds,
int mllisec)

Setsthe Value.

Parameters:
year - Theyear (>=1970).
mont h - The month ([1..12]).
day - The day of the month ([1..31]).
hour - The hour ([0..23]).
mi nut es - The minutes ([0..59]).
seconds - The seconds ([0..59]).
m | 1i sec - The milliseconds ([0..999]).

Returns:
The calling instance.

compare
public int conpare(Val ue val ue)
Compares with the given Value.

It does not work if the given Value objects does not have the same DataType.

Parameters:
val ue - Given value to compare to.

Returns:

0if thisValueis equal to the given one; avalue lessthan O if this Value isless than the given one; and a value greater
than O if this Valueis greater than the given one.
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getOID
public long getd )

Gets OID Value.
This must be an non-NULL OID Value.

Returns.
The OID Value.

getBoolean

publ i ¢ bool ean get Bool ean()
Gets Boolean Value.
This must be anon-NULL Boolean Value.

Returns:
The Boolean Value.

set

public Val ue set(Val ue val ue)
Setsthe Vaue.
Parameters:

val ue - New value.

Returns:
The calling instance.

setTimestamp

public Val ue setTi mestanp(Cal endar val ue)

Setsthe Value.

Parameters:
val ue - New value.

Returns:
The calling instance.

getDataType
publ i c DataType get Dat aType()
Getsthe DataType.

Vaue cannot be NULL.

Returns:
The DataType.
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setTimestamp

public Val ue setTi nest anp(Date val ue)

Setsthe Vaue.

Parameters:
val ue - New vaue.

Returns:
The calling instance.

compareTo

public int conpareTo(hject val ue)
See compare().
Thisjust worksiif the given object is aVaue instance.

Parameters:
val ue - null

setLong

public Val ue setlLong(l ong val ue)

Setsthe Value.

Parameters:
val ue - New value.

Returns:
The calling instance.

setString

public Value setString(String val ue)

Setsthe Value.

Parameters:
val ue - New value.

Returns:
The calling instance.

getDouble
publ i c doubl e get Doubl e()
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Gets Double Value.

This must be anon-NULL Double Vaue.

Returns:
The Double Value.

setStringVoid
public void setStringVoid(String val ue)

Setsthe Vaue.

Parameters:
val ue - [in] New String value.

setVoid

public void setVoi d(Val ue val ue)

Setsthe Vaue.

Parameters:
val ue - [in] New value.

setTimestampVoid

public void setTi nestanpVoi d(1 ong val ue)

Setsthe Value.

Parameters:
val ue - [in] New Timestamp value.

toString
public String toString()

Gets a String representation of the Value.

setl nteger Void

public void setlntegerVoid(int val ue)

Setsthe Value.

Parameters:
val ue - [in] New Integer value.
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isNull

public bool ean isNull ()

Getsif thisisaNULL Value.

Returns:
TRUE if thisisaNULL Value, FALSE otherwise.

getString
public String getString()
Gets String Value.
This must be anon-NULL String Value.

Returns:
The String Vaue.

setNullVoid

public void setNull Void()
Setsthe Valueto NULL.

setBoolean

public Val ue set Bool ean(bool ean val ue)

Setsthe Vaue.

Parameters:
val ue - New vaue.

Returns:
The calling instance.
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com.spar sity.spar ksee.gdb

Class ValueArray

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Val ueArray

All Implemented I nterfaces:
Closesble

public class ValueArray
extends Object
implements Closeable

VaueArray class.

It allows for getting and setting ValueArray attribute values.

It is very important to close the ValueArray once no more get or set operations will be performed.

Creation of anew VaueArray: (i) Set al the ValueArray elements using Graph:: SetAttributeArray (ii) perform as many get/set
operations as you need to the ValueArray instance. Lastly, (iii) Close the VaueArray

Use of an existing ValueArray: (i) Get aValueArray instance using Graph::GetAttributeArray (ii) perform as many get/set
operations as you need to the ValueArray instance. Lastly, (iii) Close the ValueArray

Check out the 'Attributes and values' section in the SPARKSEE User Manual for more details on this.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Method Summary
void | close()
Closes the ValueArray instance.
void | get(int index, Value value)
Get aValue from the array.
bool ean[ ] get Bool ean()
Get all the Values from this boolean array
bool ean[ ] get Bool ean(int index, int size)
Get a subset of the Values from this boolean array
doubl e[ ] get Doubl e()
Get all the Vaues from this double array
doubl e[ ] get Doubl e(i nt index, int size)
Get a subset of the Values from this double array
int[] get | nteger ()
Get all the Valuesfrom thisint array
int[] getlnteger(int index, int size)
Get a subset of the Values from thisint array
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I ong[ ] get Long()
Get all the Vauesfrom thislong array
I ong[] getLong(int index, int size)
Get a subset of the Values from thislong array
long[] | getd IX)
Get all the Valuesfrom this OID array
I ong[] get O D(int index, int size)
Get a subset of the Values from thislong array
I ong[ ] get Ti nest anp()
Get all the Vaues from this timestamp array
I ong[ ] get Ti nestanp(int index, int size)
Get a subset of the Values from this timestamp array
bool ean | isC osed()
Getsif ValueArray instance has been closed or not.
void | makeNull ()
Sets the attribute array to Null.
void | set(int index, Value value)
Set a Vaueto aspecific array position.
void | set(Value val ue)
Set a Vaueto the whole array.
voi d | setBool ean(bool ean[] val ues)
Set all the values of this bool array.
void | setBool ean(int index, boolean[] val ues)
Set a subset of the values of this bool array.
void | set Doubl e(doubl e[] val ues)
Set all the values of this double array.
void | setDoubl e(int index, double[] val ues)
Set a subset of the values of this double array.
void | setlnteger(int[] val ues)
Set al the values of thisint array.
void | setlnteger(int index, int[] val ues)
Set a subset of the values of thisint array.
void | setLong(int index, long[] val ues)
Set a subset of the values of thislong array.
void | setLong(long[] val ues)
Set all the values of thislong array.
void | setOD(int index, long[] val ues)
Set a subset of the values of this oid array.
void | setO D(long[] val ues)

Set al the values of thisoid array.
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void | setTinestanp(int index, |ong[] val ues)
Set a subset of the values of thistimestamp array.

void | setTinestanp(long[] val ues)
Set al the values of thistimestamp array.

i nt si ze()
Returnsthe array size.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. G oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut od oseabl e

cl ose

M ethods

getl nteger

public int[] getlnteger(int index,
int size)

Get asubset of the Values from thisint array

Parameters:
i ndex - Position of the first element to get [0..N-1]
si ze - Number of elementsto get [1..N]

Returns:
Returns all the requested values

getTimestamp
public long[] getTinestanp(int index,
int size)

Get a subset of the Values from this timestamp array

Parameters:
i ndex - Position of the first element to get [0..N-1]
si ze - Number of elementsto get [1..N]

Returns:
Returns all the requested values
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set

public void set(int index,
Val ue val ue)

t hrows Runti meExcepti on,

Runt i meExcepti on

Set aVaueto aspecific array position.

AppErrorlf the ValueArray is not available

Parameters:
i ndex - [in] Position of the element to set [0..N-1]

val ue - [in] Valueto set in the array element

Throws:
j ava. | ang. Runt i meExcepti on - If theindex is out of range or the Value not valid

j ava. | ang. Runt i meExcepti on - null

setBoolean

public void setBool ean(int index,
bool ean[] val ues)
throws Runti nmeExcepti on,
Runt i neExcepti on,
Runt i neExcepti on

Set a subset of the values of this bool array.
UnsupportedOperationErrorlf array DataTypeis not bool AppErrorlf the ValueArray is not available

Parameters:
i ndex - [in] Position of the first element to set [0..N-1]

val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcepti on - If theindex or sizeis out of range

j ava. | ang. Runt i meExcepti on - null

setTimestamp
public void setTinestanp(long[] val ues)

throws Runti meExcepti on,
Runt i meExcepti on

Set all the values of thistimestamp array.

AppErrorlf the ValueArray is not available

Parameters:
val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcepti on - If array DataTypeis not timestamp
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setOID
public void setd D(long[] val ues)

throws Runti neExcepti on,
Runt i neExcepti on

Set all the values of thisoid array.
AppErrorlf the ValueArray is not available

Parameters:
val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcept i on - If array DataTypeis not oid

get

public void get(int index,
Val ue val ue)

t hrows Runti neExcepti on,

Runt i neExcepti on

Get aValuefrom the array.
AppErrorlf the VaueArray is not available

Parameters:
i ndex - [in] Position of the element to get [0..N-1]
val ue - [out] Vaueto get the array element

Throws:
j ava. | ang. Runt i meExcepti on - If theindex is out of range or the Value not valid

j ava. | ang. Runt i meExcepti on - null

setTimestamp

public void setTi nestanp(int index,
I ong[] val ues)
throws Runti neExcepti on,
Runt i neExcepti on,
Runt i neExcepti on

Set a subset of the values of this timestamp array.
UnsupportedOperationErrorlf array DataTypeis not timestamp AppErrorlf the VaueArray is not available

Parameters:
i ndex - [in] Position of the first element to set [0..N-1]

val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcepti on - If theindex or sizeis out of range

j ava. | ang. Runt i meExcepti on - null

getOID
public long[] getd D)
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Get all the Valuesfrom thisOID array

Returns.
Returns all the values

setlnteger

public void setlnteger(int index,
int[] val ues)
throws Runti neExcepti on,
Runt i neExcepti on,
Runt i meExcepti on

Set a subset of the values of thisint array.
UnsupportedOperationErrorlf array DataTypeis not int AppErrorlf the ValueArray is not available

Parameters:
i ndex - [in] Position of the first element to set [0..N-1]
val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcepti on - If theindex or sizeis out of range

j ava. | ang. Runt i meExcepti on - null

getLong

public long[] getLong(int index,
int size)

Get a subset of the Vaues from thislong array

Parameters:
i ndex - Position of thefirst element to get [0..N-1]
si ze - Number of elementsto get [1..N]

Returns:
Returns all the requested values

getBoolean

public bool ean[] getBool ean(int i ndex,
int size)

Get a subset of the Values from this boolean array

Parameters:
i ndex - Position of the first element to get [0..N-1]
si ze - Number of elementsto get [1..N]

Returns:
Returns all the requested values
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close

public void close()

Closes the ValueArray instance.

It must be called to ensure the integrity of all data.

getTimestamp
public long[] getTinmestanp()

Get all the Values from thistimestamp array

Returns.
Returns all the values

getBoolean

publ i c bool ean[] get Bool ean()

Get all the Values from this boolean array

Returns:
Returns all the values

setBoolean
public voi d setBool ean(bool ean[] val ues)

throws Runti nmeExcepti on,
Runt i meExcepti on

Set all the values of this bool array.
AppErrorlf the ValueArray is not available

Parameters:
val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
java. | ang. Runt i meExcept i on - If array DataTypeis not bool

getlnteger
public int[] getlnteger()

Get all the Valuesfrom thisint array

Returns:
Returns all the values
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getDouble
public doubl e[] getDoubl e(int index,
int size)

Get a subset of the Vaues from this double array

Parameters:
i ndex - Position of the first element to get [0..N-1]
si ze - Number of elementsto get [1..N]

Returns:
Returns all the requested values

Size
public int size()

Returnsthe array size.

setDouble

public void setDoubl e(int index,
doubl e[] val ues)
throws Runti neExcepti on,
Runt i neExcepti on,
Runt i neExcepti on

Set a subset of the values of this double array.
UnsupportedOperationErrorlf array DataTypeis not Double AppErrorlf the VaueArray is not available

Parameters:
i ndex - [in] Position of the first element to set [0..N-1]
val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcepti on - If theindex or sizeis out of range
j ava. | ang. Runt i meExcepti on - null

makeNull

public void makeNull ()
throws Runti neException

Sets the attribute array to Null.
The VaueArray can not be used after this call.

getOID

public long[] getd D(int index,
int size)
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Get a subset of the Vaues from thislong array

Parameters:
i ndex - Position of the first element to get [0..N-1]

si ze - Number of elementsto get [1..N]

Returns:
Returns all the requested values

setLong

public void setlLong(int index,
I ong[] val ues)
throws Runti neExcepti on,
Runt i neExcepti on,
Runt i meExcepti on

Set a subset of the values of thislong array.
UnsupportedOperationErrorlf array DataTypeis not long AppErrorlf the ValueArray is not available

Parameters:
i ndex - [in] Position of the first element to set [0..N-1]

val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcept i on - If theindex or sizeis out of range

j ava. | ang. Runt i meExcepti on - null

getDouble
public doubl e[] get Doubl e()

Get all the Values from this double array

Returns.
Returns al the values

setOlD

public void setA D(int index,
I ong[] val ues)
throws Runti neExcepti on,
Runt i neExcepti on,
Runt i meExcepti on

Set a subset of the values of this oid array.
UnsupportedOperationErrorlf array DataTypeis not oid AppErrorlf the ValueArray is not available

Parameters:
i ndex - [in] Position of the first element to set [0..N-1]

val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
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j ava. | ang. Runt i meExcept i on - If theindex or sizeis out of range
j ava. | ang. Runt i meExcepti on - null

isClosed

public bool ean isd osed()

Getsif ValueArray instance has been closed or not.

Returns:
TRUE if the ValueArray instance has been closed, FAL SE otherwise.

See Also:
cl ose()

setlLong
public void setLong(long[] val ues)

throws Runti neExcepti on,
Runt i neExcepti on

Set all the values of thislong array.
AppErrorlf the ValueArray is not available

Parameters:
val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcepti on - If array DataTypeisnot long

setDouble

public void set Doubl e(doubl e[] val ues)
throws Runti meExcepti on,
Runt i meExcepti on

Set all the values of this double array.
AppErrorlf the ValueArray is not available

Parameters:
val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcepti on - If array DataTypeis nhot Double

setl nteger

public void setinteger(int[] val ues)
throws Runti meExcepti on,
Runt i neExcepti on

Set dl the values of thisint array.
AppErrorlf the VaueArray is not available
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Parameters:
val ues - [in] All the valuesto set

Throws:
j ava. | ang. Runt i meExcepti on - null
j ava. | ang. Runt i meExcept i on - If array DataTypeisnot int

set

public void set(Val ue val ue)
throws Runti neEXCepti on,
Runt i neExcepti on

Set a Value to the whole array.
AppErrorlf the ValueArray is not available

Parameters:
val ue - [in] Valueto set in al the array elements

Throws:
j ava. | ang. Runti meExcepti on - If the Valueisnot valid

j ava. | ang. Runt i meExcepti on - null

getLong
public long[] getLong()

Get al the Values from thislong array

Returns:
Returns al the values
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com.spar sity.spar ksee.gdb
Class ValuelList

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Val uelLi st

public class ValueL ist
extends Object
Valuelist.

It storesaVauelist.

Use Valuel istlterator to access all elementsinto this collection.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Constructor Summary

public | Val ueLi st ()
Constructor.

Method Summary

void | add(Val ue val ue)
Adds avalue to the end of thelist.

void | clear()
Clearsthelist.

i nt count ()
Number of elementsin thelist.

Val ue | get(int index)

Returns the Value at the specified position in thelist.

Val uelLi stlterator iterator()
Getsanew Valuelistlterator.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

Valuel ist

public Val uelLi st ()

Constructor.

This creates an empty list.
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M ethods

clear

public void clear()

Clearsthelist.

get

public Val ue get (int index)

Returns the Value at the specified position in thelist.

Parameters:
i ndex - [in] Index of the element to return, starting at O.

iter ator

public ValueListlterator iterator()

Gets anew Vauelistlterator.

Returns:
Valuelistlterator instance.

add

public void add(Val ue val ue)

Adds avalue to the end of thelist.

Parameters:
val ue - [in] Thevaueto add

count

public int count()

Number of elementsin thelist.

Returns:
Number of elementsin thelist.
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com.spar sity.sparksee.gdb
ClassValuelL istlterator

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Val ueLi stlterator

public class ValueL istlterator
extends Object

ValuelList iterator class.

Iterator to traverse all the valuesinto a ValuelList instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

bool ean | hasNext ()
Getsif there are more el ements.
Val ue | next ()

Moves to the next el ement.

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,

toString,

wai t,

wai t,

M ethods

next

public Val ue next ()

Moves to the next element.

Returns.
The next element.

hasNext
publ i c bool ean hasNext ()

Getsif there are more e ements.

Returns:
TRUE if there are more elements, FAL SE otherwise.
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com.spar sity.spar ksee.gdb
Class Values

j ava. |l ang. Obj ect

+-com sparsity. spar ksee. gdb. Val ues

All Implemented I nterfaces:
Iterable, Closeable

public class Values
extends Object
implements Closeable, Iterable

Value set class.
Thisisaset of Vaue instances, that isthereis no duplicated elements.

Use aVaueslterator to traverse all the e ements into the set.

When the Valuesinstance is closed, it closes all existing and non-closed Valueslterator instances too.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

void | close()
Closes the Values instance.

long | count()
Gets the number of e ementsinto the collection.

bool ean | isC osed()
Getsif Values instance has been closed or not.

Val uesl terator iterator()
See iterator().

Val uesl terator iterator(Order order)
Gets a Vaueslterator.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut oCl oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. I t er abl e
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forEach, iterator, spliterator

M ethods

count

public | ong count()

Gets the number of elements into the collection.

Returns.
The number of elementsinto the collection.

isClosed

public bool ean isd osed()

Getsif Values instance has been closed or not.

Returns.
TRUE if the Values instance has been closed, FAL SE otherwise.

See Also:
cl ose()

iterator

public Valueslterator iterator(O-der order)

Gets a Valueslterator.

Parameters:
or der - [in] Ascending or descending order.

Returns:
Valueslterator instance.

iter ator

public Valueslterator iterator()

Seeiterator().

Creates an Ascendent iterator.

close

public void cl ose()
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Closes the Valuesinstance.

It must be called to ensure the integrity of all data.
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com.spar sity.spar ksee.gdb
Class Valueslterator

j ava. |l ang. Obj ect

+-com sparsity. sparksee. gdb. Val uesl terat or

All Implemented I nterfaces:
Iterator, Closeable

public class Valueslterator
extends Object
implements Closeable, Iterator

Vauesiterator class.

It allows for traversing all the elementsinto a VVaues instance.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

void | close()
Closes the Valueslterator instance.

bool ean | hasNext ()
Gets if there are more elements to traverse.

bool ean | isC osed()
Gets if Valueslterator instance has been closed or not.

Val ue | next ()
Gets the next e ement to traverse.

void | renove()
Operation not supported.

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. i 0. C oseabl e

cl ose

Methodsinherited from interfacej ava. | ang. Aut o oseabl e

cl ose

Methodsinherited from interfacej ava. util . | t er at or

f or EachRemai ni ng, hasNext, next, renpve
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M ethods

isClosed

public bool ean isd osed()

Getsif Valueslterator instance has been closed or not.

Returns:

TRUE if the Valueslterator instance has been closed, FALSE otherwise.

See Also:
cl ose()

next

public Val ue next ()

Gets the next element to traverse.

Returns:
The next el ement.

hasNext
publ i ¢ bool ean hasNext ()

Gets if there are more elements to traverse.

Returns:
TRUE if there are more elements to traverse, FAL SE otherwise.

close

public void close()

Closes the Valueslterator instance.

It must be called to ensure the integrity of all data.

remove

public void renmove()

Operation not supported.
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com.spar sity.sparksee.io

Class CSVL oader

j ava. |l ang. Obj ect

+-com sparsity. sparksee. i 0. CSVLoader

public class CSVL oader
extends Object

Method Summary

static void

| oadEdges( G aph graph, String fileName, String edgeType, String
taiTNodeType, String headNodeType, int tail, int head, String
separator, bool ean directed, bool ean header, M ssingEndpoi nt

onM ssi ngTail, M ssingEndpoi nt onM ssingHead, "Tnt[] colums, String[]
attrNames, DataType[] datalypes, AttributeKind[] attrKinds)

L oads edges from a CSV file.

static void

| oadNodes( Graph graph, String fileNane, String nodeType, String

Separator, boolean header, int[] colums, String[] attrNanes,

Dat aType[] dataTypes, AttributeKind[] attrKinds)

Loads nodes from aCSV file.

Methodsinherited from classj

ava. | ang. Obj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,

M ethods

loadEdges

public static void | oadEdges(G aph graph,
String fil eNane,
String edgeType,
String tail NodeType,
String headNodeType,

int tail,
int head,

String separator,
bool ean directed,
bool ean header,

M ssi ngEndpoi

nt onM ssingTail,

M ssi ngEndpoi

nt onM ssi ngHead,

int[] col umms,

String[] attr

Nanes,

Dat aType[] dataTypes,
AttributeKi nd[] attrKinds)

Loads edges from aCSV file.
nodeType[in] The type of the edge to load. If it does not exist, it creates it

Parameters:
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gr aph - [in] The graph to load the edgesinto
fil eNanme - [in] The name of thefile
edgeType - null
t ai | NodeType - [in] Thetype of the tail nodes. If it does not exist and onMissingTail is set to "Create”, it createsit.
Otherwise, an exception is thrown
headNodeType - [in] The type of the head nodes. It it does not exist and onMissingHead is set to "Create", it creates
it. Otherwise, an exception is thrown
tail -[in] Thetail columnindex. Default: O
head - [in] The head column index. Default: 1
separ at or - [in] The column separator. Default: " ,"
di rect ed - [in] Trueif thisedgeis directed or not. False otherwise. Default: True
header - [in] Trueif the CSV contains a header. False otherwise. Default: True
onM ssi ngTai | -[in] The policy to follow when atail is missing. Default: "IsError”
onM ssi ngHead - [in] The policy to follow when ahead is missing. Default: "IsError"
col ums - [in] Thelist of columnsto load. tail and head columns must bein thislist if thislist is specified. If thelist
is empty, all columns are loaded. Default: empty
at t r Namres - [in] The attribute names. If thislist is empty and hasHeader is set to true, the header values are used as
attribute names. Default: empty
dat aTypes - [in] The dataTypes of the attributesif this do not aready exist. If thislist is empty, the method tries to
infer the data type from the first non-header row. Default: empty
at t r Ki nds - [in] The attributeKinds of the attributes if these do not already exist. If thislist is empty, the
attributeKind of the created attributes are set to Basic. Default: empty

loadNodes

public static void | oadNodes( G aph graph,
String fil eName, -
String nodeType,
String separator,
bool ean header,
int[] columms,
String[] attrNanes,
Dat aType[] dataTypes,
AftributeKind[] attrKinds)

Loads nodes from aCSV file.

Parameters:
gr aph - [in] The graph to load the nodes into
fil eNane - [in] The name of thefile
nodeType - [in] The type of the node to load. If it does not exist, it createsit

separ at or - [in] The separator of the CSV file. Default: ",
header - [in] Trueif the CSV contains a header. False otherwise. Default: True

col ums - [in] Thelist of columnsto load. tail and head columns mus bein thislist if thislist is specified. Default: all
columns

at t r Names - [in] The attribute names. If thislist is empty and hasHeader is set to true, the header values are used as
attribute names. Default: empty

dat aTypes - [in] The dataTypes of the attributesif this do not already exist. Default: empty If thislist is empty, the
method tries to infer the data type from the first non-header row

at t r Ki nds - [in] The attributeKinds of the attributes if these do not already exist. Default: empty If thislist is empty,
the attributeKind of the created attributes are set to Basic. Default: empty
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com.spar sity.sparksee.io
Class CSVReader

j ava. |l ang. Obj ect

+-com sparsity. sparksee. i 0. RowReader

I+- com sparsity. sparksee. i 0. CSVReader

public class CSVReader

extends RowReader

CSVReader interface.

A very simple CSV reader.

It works as any other RowReader, but open must be called once before the first read operation.
Using the format RFC 4180.

Except: leading and trailing spaces, adjacent to CSV separator character, are trimmed.

Y ou can use your own separators and quote characters. By default the separator isthe comma (,) and the quote character is the
double quotes ().

Fields with multiple lines can be allowed (and the maximum lines specified), but the default isa single line.

Thelocale string can be used to set the language, country and the file encoding. The format must be
"[language_territory][.codeset]". But only the file encoding is being used in the current version.

The languages supported are: "en_US', "es ES" and "ca ES'.

The file encodings supported are: "utf8" and "iso88591".

For example:

To don't change the default locales, use an empty string: "".

To read afile in utf8 with the default language settings use ".utf8".
Toread afilein iso88591 with English language use: "en_US.iso88591".

Check out the 'Dataimport' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

CSVReader ()
Constructs CSV Reader.

public

Method Summary

void | close()
Closes the reader.
i nt get Row()

The row number for the current row.
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void | open(String fil ePath)
Opens the sourcefile path.
bool ean | read(StringList row)
Reads the next row as a string array.
bool ean | reset()
Moves the reader to the beginning.
void | setlLocal e(String |ocaleStr)
Sets the locale that will be used to read thefile.
void | setMultilines(int nunExtralines)
Allows the use of fields with more than oneline.
void | setNunlines(int numnLines)
Used to limit the number of lines that will be read.
void | setQuotes(String quotes)
Sets the character used to quote fields.
void | setSeparator(String sep)
Sets the character used to separate fieldsin thefile.
void | setSingleLine()
Only allowssingle linefields.
void | setStartLine(int startLine)

Sets the number of lines to be skiped from the beginning.

Methodsinherited from classcom spar si ty. spar ksee. i 0. RowReader

cl ose, getRow, read,

reset

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

CSVReader

publi c CSVReader ()

Constructs CSV Reader.

M ethods

setSepar ator

public void setSeparator(String sep)
throws Runti meException
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Sets the character used to separate fields in thefile.

Parameters:
sep - [in] Separator character.

Throws:
j ava. | ang. Runt i meExcepti on - null

setNumLines

public void set Numii nes(i nt numnlLi nes)

Used to limit the number of lines that will be read.

Parameters:
nunLi nes - [in] The maximum number of linesto read (0 == unlimited)

close

public void cl ose()
throws | OException

Closes the reader.

setL ocale

public void setLocal e(String | ocaleStr)

Sets the locale that will be used to read the file.

Parameters:
| ocal eStr -[in] Thelocale string for the file encoding.

read

publ i c bool ean read(StringList row)
throws | OException

Reads the next row as astring array.

Parameters:
r ow - [out] A string list with each comma-separated element as a separate entry.

Returns:
Returnstrueif arow had been read or false otherwise.

Throws:
java.io. | OExcepti on - If bad things happen during the read.
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setMultilines

public void setMiltilines(int nunExtralines)

Allows the use of fields with more than one line.

Parameters:
nunExt r al i nes - [in] Maximum number of extralines for each column (O==unlimited, N==N+1 total rows).

open

public void open(String fil ePath)
throws | OException

Opens the source file path.

File can be optionally compressed in GZIP format.

Parameters:
fil ePath -[in] CSV file path.

Throws:
java.io. | OExcepti on - If bad things happen opening thefile.

reset

public bool ean reset()
throws | CException

Moves the reader to the beginning.

Restarts the reader.

Returns:
true if the reader can be restarted, false otherwise.

Throws:
java.io. | OExcepti on - If bad things happen during the restart.

setStartLine

public void setStartLine(int startLine)

Sets the number of lines to be skiped from the beginning.

Parameters:
st art Li ne - [in] The line number to skip for start reading

setSingleLine
public void setSinglelLine()

Only allows single line fields.
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getRow

public int get Row)
throws | CException

The row number for the current row.

Returns:
The current row number; O if thereis no current row.

Throws:
java.io.| OException - If it fails.

setQuotes

public void setQuotes(String quotes)
throws Runti meException

Sets the character used to quote fields.

Parameters:
quot es - [in] Quote character.

Throws:
j ava. | ang. Runt i meExcepti on - null
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com.spar sity.sparksee.io
Class CSVWriter

j ava. |l ang. Obj ect

+-com sparsity. sparksee.i o. RowViter

I+- com sparsity.sparksee.io. CSVWiter

public class CSVWriter

extends RowWriter

CSVWriter interface.

A very simple CSV writer implementing RowWriter.

It works as any other RowWriter, but open must be called once before the first write operation.
It uses the format RFC 4180: http://tools.ietf.org/html/rfc4180

Y ou can use your own separators and quote characters. By default the separator isthe comma (,) and the quote character isthe
double quotes (") and autoquote is enabled.

See the CSV Reader locale documentation or the SPARK SEE User Manual.
Check out the 'Data export' section in the SPARKSEE User Manual for more details on this.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | CSVWiter()
Creates a new instance.

Method Summary

void | close()
Closes the writer.

void | open(String f)
Opens the output file path.

voi d | set Aut oQuot es(bool ean aut oquot es)
Sets on/off the automatic quote mode.

voi d | set ForcedQuot es(Bool eanLi st forcequotes)

Disables the automatic quote mode and forces to be quoted those positions set to TRUE in
the given vector.

void | setlLocale(String |ocaleStr)
Setsthe locale that will be used to write the file.

void | setQuotes(String quotes)
Sets the character used to quote fields.

void | setSeparator(String sep)
Sets the character used to separate fieldsin thefile.
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void | wite(StringList row
Writes the next row.

Methodsinherited from classcom spar sity. spar ksee. i 0. RowwWi t er

close, wite

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

CSVWriter
public CSVWiter()

Creates anew instance.

M ethods

setSepar ator

public void setSeparator(String sep)
throws Runti neException

Sets the character used to separate fields in thefile.

Parameters:
sep - [in] Separator character.

Throws:
j ava. | ang. Runt i meExcepti on - null

setAutoQuotes

public void set Aut oQuot es(bool ean aut oquot es)
Sets on/off the automatic quote mode.

If there are forced quotes, setting autoquotes on will clear them. If the autoquotes is set to off and no forced quotes are
provided, there will not be any quote.

Parameters:
aut oquot es - [in] If TRUE it enables the automatic quote mode, if FALSE it disablesit.

open

public void open(String f)
throws | CException
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Opens the output file path.

Parameters:
f - [in] Output file path.

Throws:
java.io. | OExcepti on - If bad things happen opening thefile.

write

public void wite(StringList row)
throws Runti meException,
| OException

Writes the next row.

Parameters:
r ow- [in] Row of data.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. | OExcepti on - If bad things happen during the write.

setForcedQuotes

public void set ForcedQuot es(Bool eanLi st forcequot es)

Disables the automatic quote mode and forces to be quoted those positions set to TRUE in the given vector.

Parameters:
f or cequot es - [in] A booleanList with the position for each column that must be quoted set to true.

close
public void close()

throws Runti nmeExcepti on,
| OException

Closes the writer.

setL ocale

public void setLocal e(String | ocaleStr)

Sets the locale that will be used to write the file.

Parameters:
| ocal eStr - [in] Thelocale string for the file encoding.
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setQuotes

public void setQuotes(String quotes)
throws Runti neException

Sets the character used to quote fields.

Parameters:
quot es - [in] Quote character.

Throws:
j ava. | ang. Runt i meExcepti on - null
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com.spar sity.sparksee.io
Class EdgeT ypeExporter

j ava. |l ang. Obj ect

+-com sparsity. sparksee.io. TypeExporter

I+- com sparsity. sparksee. i 0. EdgeTypeExport er

public class EdgeT ypeExporter
extends TypeExporter

EdgeTypeExporter class.

Specific TypeExporter implementation for edge types.

Check out the 'Data export' section in the SPARKSEE User Manual for more details on this.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public EdgeTypeExporter ()
Creates a new instance.

public | EdgeTypeExporter (RowWiter rowWiter,

Creates a new instance.

Graph graph,

AttributelCist attrs, int hPos, int tPoS, rnt hAttr,

int type,
int tAttr)

Method Summary

void | register(TypeExporterlListener tel)
Registers a new listener.

void | run()
See the TypeExporter class Run method.

void | setAttributes(AttributeList attrs)
Setsthelist of Attributes.

void | setFrequency(int freq)
Sets the frequency of listener notification.

void | set Graph(G aph graph)
Sets the graph that will be exported.

void | setHeadAttribute(int attr)

Sets the attribute that will be used to get the value to be dumped for the head of the edge.

voi d | set Header (bool ean header)
Sets the presence of a header row.

void | setHeadPosition(int pos)

Sets the position (index column) of the head attribute in the exported data.
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void | setRowNiter(RowNiter rw)
Sets the output data destination.

void | setTail Attribute(int attr)
Sets the attribute that will be used to get the value to be dumped for the tail of the edge.

void | setTail Position(int pos)
Sets the position (index column) of the tail attribute in the exported data.

void | setType(int type)
Sets the type to be exported.

Methodsinherited from classcom spar sity. spar ksee. i o. TypeExport er

register, run, setAttributes, setFrequency, setGaph, setHeader, setRowWiter,
set Type

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

EdgeTypeExporter
publ i c EdgeTypeExporter ()

Creates anew instance.

EdgeTypeExporter

public EdgeTypeExporter( RowwWiter rowwViter,
G aph graph,
It type,
AttributelList attrs,
I nt NPosS,
i nt tPos,
int hAttr,
int tAttr)

Creates anew instance.

Parameters:
rowwiter -[in] Output RowWriter.
gr aph - [in] Graph.
type - [in] Typeidentifier.
at t rs - [in] Attribute identifiers to be exported.
hPos - [in] The position (index column) for the head value.
t Pos - [in] The position (index column) for the tail value.
hAt t r - [in] The attribute identifier to get the value to be dumped for the head.
t Attr - [in] The attribute identifier to get the value to be dumped for the tail.
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M ethods

run
public void run()

throws Runti nmeExcepti on,
| OException

See the TypeExporter class Run method.

setType
public void setType(int type)

Sets the type to be exported.

Parameters:
type - [in] Typeidentifier.

setHeadPosition
public void setHeadPosition(int pos)

Sets the position (index column) of the head attribute in the exported data.

Parameters:
pos - [in] Head position

setAttributes
public void setAttributes(AttributeList attrs)

Setsthelist of Attributes.

Parameters:
at t rs - [in] Attribute identifiers to be exported

setFrequency

public void setFrequency(int freq)

Sets the frequency of listener notification.

Parameters:
f req - [in] Frequency in number of rows managed to notify progressto all listeners
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setHeadAttribute
public void setHeadAttribute(int attr)

Sets the attribute that will be used to get the value to be dumped for the head of the edge.

Parameters:
at tr - [in] Head Attribute

setTailAttribute
public void setTail Attribute(int attr)

Sets the attribute that will be used to get the value to be dumped for the tail of the edge.

Parameters:
attr -[in] Tail Attribute

setTailPosition

public void setTail Position(int pos)

Sets the position (index column) of the tail attribute in the exported data.

Parameters:
pos - [in] Tail position

setHeader

public void setHeader (bool ean header)

Sets the presence of a header row.

Parameters:
header - [in] If TRUE, a header row is dumped with the name of the attributes.

setRowWriter
public void setRowViter( RowNiter rw)

Sets the output data destination.

Parameters:
rw- [in] Input RowWriter.

setGraph
public void set Gaph(G aph graph)
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Sets the graph that will be exported.

Parameters:
gr aph - [in] Graph.

register
public void register(TypeExporterListener tel)

Registers anew listener.

Parameters:
tel -[in] TypeExporterListener to be registered.
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com.spar sity.sparksee.io
Class EdgeT ypel oader

j ava. |l ang. Obj ect

+-com sparsity. sparksee.io. TypeLoader

I+- com sparsity. sparksee. i 0. EdgeTypelLoader

public class EdgeTypel oader
extends Typel oader

EdgeTypel oader class.

Specific Typel oader implementation for edge types.

Check out the 'Dataimport' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public EdgeTypelLoader ()
Creates a new instance.

public | EdgeTypelLoader ( RowReader rowReader, G aph graph, int type,
Attributelist aftrs, Tnt32List attrsPos, int hPos, int tPos, int hAttr,
Iint tATftr, MssingEndpoi nt headMEP, M ssi ngEndpoi nt tail MEP)

Creates a new instance.

Method Summary

void | register(TypeLoaderlListener tel)
Registers a new listener.

void | run()
See the TypelL oader class Run method.

voi d | runNPhases(int partitions)
See the TypelL oader class RunNPhases method.

void | runTwoPhases()
See the TypelL oader class RunTwoPhases method.

void | setAttributePositions(lnt32List attrsPos)
Setsthelist of attribute positions.

void | setAttributes(AttributeList attrs)
Setsthelist of Attributes.

void | setFrequency(int freq)
Sets the frequency of listener notification.

void | set Graph(G aph graph)
Sets the graph where the data will be loaded.
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void | setHeadAttribute(int attr)
Sets the attribute that will be used to find the head of the edge.

voi d | set HeadMEP(M ssi ngEndpoi nt nep)
Setsthe flag to create missing head nodes when loading nodes or edges.

voi d | set HeadPosition(int pos)
Sets the position of the head attribute in the source data.

void | setlLocal e(String |ocaleStr)
Setsthe locale that will be used to read the data.

void | setLogError(String path)
Setsalog error file.

void | setLogOff()
Truns off al the error reporting.

void | set RowReader ( RowReader rr)
Sets the input data source.

void | setTail Attribute(int attr)
Sets the attribute that will be used to find the tail of the edge.

voi d | setTail MEP(M ssi ngEndpoi nt nep)
Sets the flag to create missing tail nodes when loading nodes or edges.

void | setTail Position(int pos)
Sets the position of the tail attribute in the source data.

void | setTinestanpFormat (String timestanpFornat)
Sets a specific timestamp format.

void | setType(int type)
Sets the type to be loaded.

Methodsinherited from classcom spar si ty. spar ksee. i o. TypeLoader

regi ster, run, runNPhases, runTwoPhases, setAttributePositions, setAttributes,
set Frequency, set Graph, setlocale, setLogError, setLogOf, setRowReader,
set Ti mest anpFor mat, set Type

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAll, toString, wait,
wai t

wai t,

Constructors

EdgeTypel oader
publ i ¢ EdgeTypeLoader ()

Creates anew instance.
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EdgeTypel oader

publ i ¢ EdgeTypelLoader (RowReader rowReader,
G aph graph,
int type,

AttributelList attrs,
I'nt3Z2LI st attrsPos,

int hPos,

i nt tPos,

int hAttr,

int tAttr,

M ssi ngEndpoi nt headMEP,
M ssi ngEndpol nt tail MEP)

Creates a new instance.
attrsPog[in] Attribute positions (column index >=0). to all listeners.

Parameters:
r owReader - [in] Input RowReader.
gr aph - [in] Graph.
type - [in] Typeidentifier.
at t rs - [in] Attribute identifiers to be loaded.
at t r sPos - [in] Attribute positions (column index >=0). to all listeners.
hPos - [in] The position (index column) for the head value.
t Pos - [in] The position (index column) for the tail value.
hAt tr - [in] The attribute identifier for the head.
t Attr - [in] Theattribute identifier for the tail.
headMEP - [in] The MissingEndpoint policy for the head nodes
t ai | MEP - [in] The MissingEndpoint policy for the tail nodes

M ethods

run
public void run()

throws Runti meExcepti on,
| CException

See the Typel. oader class Run method.

setLogError

public void setLogError(String path)
throws | OException

Setsalog error file.

By default errors are thrown as a exception and the load process ends. If alog file is set, errors are logged there and the
load process does not stop.

Parameters:
pat h - [in] The path to the error log file.

Throws:
java.io. | OExcepti on - If bad things happen opening thefile.
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setType
public void setType(int type)

Sets the type to be loaded.

Parameters:
type - [in] Typeidentifier.

setHeadPosition
public void setHeadPosition(int pos)

Sets the position of the head attribute in the source data.
This method is protected because only the Edge loaders should haveit.

Parameters:
pos - [in] Head position

setLocale

public void setLocal e(String |ocaleStr)
Sets the locale that will be used to read the data.
It should match the locale used in the rowreader.

Parameters:
| ocal eStr -[in] Thelocale string for the read data. See CSV Reader.

setTimestampFor mat

public void setTi nestanpFormat (String tinmestanpFornat)

Sets a specific timestamp format.

Parameters:
ti mestanpFor mat - [in] A string with the timestamp format definition.

setAttributes
public void setAttributes(AttributeList attrs)

Setsthelist of Attributes.

Parameters:
at trs - [in] Attribute identifiers to be loaded

register

public void register(TypeLoaderListener tel)
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Registers anew listener.

Parameters:
tel - TypelLoaderListener to be registered.

setFrequency

public void setFrequency(int freq)

Sets the frequency of listener notification.

Parameters:

freq - [in] Frequency in number of rows managed to notify progressto all listeners

runTwoPhases
public void runTwoPhases()

throws Runti nmeExcepti on,
| OException

See the Typeloader class RunTwoPhases method.

setHeadAttribute
public void setHeadAttribute(int attr)

Sets the attribute that will be used to find the head of the edge.

This method is protected because only the Edge loaders should haveit.

Parameters:
at tr - [in] Head Attribute

setTailAttribute
public void setTail Attribute(int attr)

Sets the attribute that will be used to find the tail of the edge.

This method is protected because only the Edge loaders should haveit.

Parameters:
attr -[in] Tal Attribute

setTailPosition

public void setTail Position(int pos)

Sets the position of the tail attribute in the source data.

This method is protected because only the Edge loaders should haveit.

Parameters:
pos - [in] Tail position
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setRowReader
public void set RowReader ( RowReader rr)

Sets the input data source.

Parameters:
rr -[in] Input RowReader.

setTallMEP
public void setTail MEP(M ssi ngEndpoi nt nep)

Sets the flag to create missing tail nodes when loading nodes or edges.

flagTrueif the nodes need to be created. False otherwise

Parameters:
mep - null

setAttributePositions
public void setAttributePositions(lnt32List attrsPos)

Setsthe list of attribute positions.
attrsPog[in] Attribute positions (column index >=0).

Parameters:
at t r sPos - [in] Attribute positions (column index >=0).

setGraph
public void setGraph(G aph graph)

Sets the graph where the data will be loaded.

Parameters:
gr aph - [in] Graph.

runNPhases
public void runNPhases(int partitions)

throws Runti meExcepti on,
| OException

See the Typel. oader class RunNPhases method.

Parameters:
partitions -null

Throws:
j ava. | ang. Runt i meExcepti on - null
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java.io.| CException-null

setHeadM EP
public void set HoadMEP( M ssi ngEndpoi nt nep)

Sets the flag to create missing head nodes when loading nodes or edges.

flagTrueif the nodes need to be created. False otherwise

Parameters:
mep - null

setL ogOff
public void setLogOf()
Truns off all the error reporting.

Thelog file will not be created and no exceptions for invalid datawill be thrown. If you just want to turn off the logs, but
abort at the first error what you should do is not call this method and not set alogEtrror file.
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com.spar sity.sparksee.io
Class NodeTypeExporter

j ava. |l ang. Obj ect

+-com sparsity. sparksee.io. TypeExporter

I+- com sparsity. sparksee. i 0. NodeTypeExport er

public class NodeT ypeExporter
extends TypeExporter

NodeTypeExporter class.
Specific TypeExporter implementation for node types.
Check out the 'Data export' section in the SPARKSEE User Manual for more details on this.

Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public NodeTypeExporter ()
Creates a new instance.

ATtributeList attrs)
Creates a new instance.

public | NodeTypeExporter (RowNiter rowWNiter, G aph graph, int type,

Method Summary

void | register(TypeExporterlListener tel)
Registers a new listener.

void | run()
See the TypeExporter class Run method.

void | setAttributes(AttributeList attrs)
Setsthelist of Attributes.

void | setFrequency(int freq)
Sets the frequency of listener notification.

void | set Graph(G aph graph)
Sets the graph that will be exported.

voi d | set Header (bool ean header)
Sets the presence of a header row.

void | setRowWiter(RowwWiter rw)
Sets the output data destination.

void | setType(int type)
Sets the type to be exported.

Methodsinherited from classcom spar sity. spar ksee. i 0. TypeExporter
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register, run, setAttributes, setFrequency, setG aph, setHeader, setRowwWiter,

set Type

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,

wai t

Constructors

NodeTypeExporter
publ i c NodeTypeExporter()

Creates anew instance.

NodeTypeExporter

publ i c NodeTypeExporter( RowwWiter rowViter,
G aph graph,
int type,

AttributelList attrs)

Creates anew instance.

Parameters:
roww i ter -[in] Output RowWriter.
gr aph - [in] Graph.
type - [in] Typeidentifier.
at t rs - [in] Attribute identifiers to be exported.

M ethods

run
public void run()

throws Runti neExcepti on,
| OExcepti on

See the TypeExporter class Run method.

setType
public void setType(int type)

Sets the type to be exported.

Parameters:
t ype - [in] Typeidentifier.
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setHeader

public void setHeader (bool ean header)

Sets the presence of a header row.

Parameters:
header - [in] If TRUE, a header row is dumped with the name of the attributes.

setRowWriter
public void setRowNiter( RowNiter rw)

Sets the output data destination.

Parameters:
rw- [in] Input RowWriter.

setGraph
public void set G aph(G aph graph)

Sets the graph that will be exported.

Parameters:
gr aph - [in] Graph.

register
public void register(TypeExporterListener tel)

Registers anew listener.

Parameters:
tel -[in] TypeExporterListener to be registered.

setAttributes
public void setAttributes(AttributeList attrs)

Setsthelist of Attributes.

Parameters:
attrs - [in] Attribute identifiers to be exported

setFrequency

public void setFrequency(int freq)
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Sets the frequency of listener notification.

Parameters:
freq - [in] Frequency in number of rows managed to notify progressto all listeners
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com.spar sity.sparksee.io
Class NodeT ypel oader

j ava. |l ang. Obj ect

+-com sparsity. sparksee.io. TypeLoader

I+- com sparsity. sparksee. i 0. NodeTypelLoader

public class NodeT ypel oader
extends Typel oader

NodeTypel oader class.
Specific Typel oader implementation for node types.

Check out the 'Dataimport' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public NodeTypelLoader ()
Creates a new instance.

public | NodeTypelLoader (RowReader rowReader, G aph graph,
Attributelist aftrs, I'nt32List attrsPos)

Creates a new instance.

int type,

Method Summary

void | register(TypeLoaderlListener tel)
Registers a new listener.

void | run()
See the TypelL oader class Run method.

void | runNPhases(int partitions)
See the TypelL oader class RunNPhases method.

void | runTwoPhases()
See the TypelL oader class RunTwoPhases method.

void | setAttributePositions(lnt32List attrsPos)
Setsthe list of attribute positions.

void | setAttributes(AttributeList attrs)
Setsthe list of Attributes.

void | setFrequency(int freq)
Sets the frequency of listener notification.

void | setGraph(G aph graph)
Sets the graph where the data will be loaded.
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void | setlLocale(String | ocaleStr)
Sets the locale that will be used to read the data.

void | setLogError(String path)
Setsalog error file.

void | setLogOrf()
Truns off all the error reporting.

voi d | set RowReader (RowReader rr)
Sets the input data source.

void | setTinestanpFormat (String timestanpFornat)
Sets a specific timestamp format.

void | setType(int type)
Sets the type to be loaded.

Methodsinherited from classcom spar si ty. spar ksee. i 0. TypeLoader

regi ster, run, runNPhases, runTwoPhases, setAttributePositions, setAttributes,
set Frequency, set G aph, setlocal e, setLogError, setLogOf, setRowReader,
set Ti mest anpFor mat, set Type

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAll, toString, wait,
wai t

wai t,

Constructors

NodeTypel oader
publ i ¢ NodeTypeLoader ()

Creates anew instance.

NodeTypel oader

publ i ¢ NodeTypelLoader (RowReader rowReader,
G aph graph,
Int type,

AttributeList attrs,
Nt 3ZLi st attr sPos)

Creates a new instance.
attrsPog[in] Attribute positions (column index >=0).

Parameters:
r owReader - [in] Input RowReader.
gr aph - [in] Graph.
t ype - [in] Typeidentifier.
at t rs - [in] Attribute identifiers to be loaded.
at t r sPos - [in] Attribute positions (column index >=0).
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M ethods

run
public void run()

throws Runti nmeExcepti on,
| OException

See the Typel oader class Run method.

setLogError

public void setLogError(String path)
throws | OException

Setsalog error file.

By default errors are thrown as a exception and the load process ends. If alog file is set, errors are logged there and the
load process does not stop.

Parameters:
pat h - [in] The path to the error log file.

Throws:
java.io. | OExcepti on - If bad things happen opening the file.

setType
public void setType(int type)

Sets the type to be loaded.

Parameters:
type - [in] Typeidentifier.

setLocale

public void setLocal e(String |ocaleStr)

Sets the locale that will be used to read the data.
It should match the locale used in the rowreader.

Parameters:
| ocal eStr -[in] Thelocale string for the read data. See CSV Reader.

setTimestampFor mat

public void setTi nestanpFormat (String tinmestanpFornat)

Sets a specific timestamp format.

Parameters:
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ti mest anpFor mat - [in] A string with the timestamp format definition.

setAttributes
public void setAttributes(AttributeList attrs)

Sets thelist of Attributes.

Parameters:
at t r s - [in] Attribute identifiers to be loaded

register

public void register(TypeLoaderListener tel)

Registers anew listener.

Parameters:
tel - TypelLoaderListener to be registered.

setFrequency

public void setFrequency(int freq)

Sets the frequency of listener notification.

Parameters:
freq - [in] Frequency in number of rows managed to notify progressto all listeners

runTwoPhases
public void runTwoPhases()

throws Runti meExcepti on,
| CException

See the Typel. oader class RunTwoPhases method.

setRowReader
public void set RowReader (RowReader rr)

Sets the input data source.

Parameters:
rr -[in] Input RowReader.

setAttributePositions
public void setAttributePositions(lnt32List attrsPos)

Page 355 of 386



com.sparsity.sparksee.io.NodeTypel oader

(continued from last page)
Setsthelist of attribute positions.
attrsPog[in] Attribute positions (column index >=0).

Parameters:
at t r sPos - [in] Attribute positions (column index >=0).

setGraph
public void set Gaph(G aph graph)

Sets the graph where the data will be loaded.

Parameters:
gr aph - [in] Graph.

runNPhases

public void runNPhases(int partitions)
throws Runti nmeExcepti on,
| OException

See the Typeloader class RunNPhases method.

Parameters:
partitions -null

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. | OException-null

setL ogOff
public void setlLogOf ()
Truns off all the error reporting.

Thelog file will not be created and no exceptions for invalid data will be thrown. If you just want to turn off the logs, but
abort at the first error what you should do is not call this method and not set alogError file.
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com.spar sity.sparksee.io
Class RowReader

j ava. |l ang. Obj ect
+-com sparsity. sparksee. i 0. RowReader

Direct Known Subclasses:
CSVReader

public class RowReader
extends Object

RowReader interface.

Common interface for those readers which get the data as an string array.

It works as follows: perform as many read operations as necessary and call close once at the end. Once closeis called no more read
operations can be executed.

Check out the 'Data import' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | close()
Closes the reader.

i nt get Row()
The row number for the current row.

bool ean | read(StringList row)
Reads the next row as a string array.

bool ean | reset()
Moves the reader to the beginning.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

M ethods

close

public void close()
throws | OException

Closes the reader.
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reset

public bool ean reset()
throws | CException

Moves the reader to the beginning.

Restarts the reader.

Returns:
true if the reader can be restarted, false otherwise.

Throws:
java.io. | CExcepti on - If bad things happen during the restart.

read

public bool ean read(StringList row
throws | OException

Reads the next row as a string array.
Parameters:
r ow- [out] A string list with each comma-separated element as a separate entry.

Returns:
Returns true if arow had been read or false otherwise.

Throws:
j ava.io. | OExcepti on - If bad things happen during the read.

getRow

public int get Row)
throws | OException

The row number for the current row.

Returns:
The current row number; O if thereis no current row.

Throws:
java.io. | OException - If it fails.
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com.spar sity.sparksee.io
Class RowWriter

j ava. |l ang. Obj ect
+-com sparsity. sparksee.io. Row¥iter

Direct Known Subclasses:
CSVWriter

public class RowWriter
extends Object

RowWriter interface.

Common interface for those writers which dump the data from an string array.

It works as follows: perform as many write operations as necessary and call close once at the end. Once close is called no more
write operations can be executed.

Check out the 'Data export' section in the SPARKSEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | close()
Closes the writer.
void | wite(StringList row

Writes the next row.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

M ethods

close
public void close()

throws Runti meExcepti on,
| OException

Closes the writer.

write

public void wite(StringList row)
throws Runti neException,
| OException
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Writes the next row.

Parameters:
r ow- [in] Row of data.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io. | OExcepti on - If bad things happen during the write.
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com.spar sity.sparksee.io

Class TypeExporter

j ava. |l ang. Obj ect

+-com sparsity. sparksee.io. TypeExporter

Direct Known Subclasses:

NodeTypeExporter, EdgeTypeExporter

public class TypeExporter
extends Object

Base TypeExporter class.

Base class to export a node or edge type from a graph using a RowWriter.

TypeExporterListener can be registered to receive information about the progress of the export process by means of
TypeExporterEvent. The default frequency of notification to listeners is 2700000.

By default no header row is created.

Check out the 'Data export' section in the SPARK SEE User Manual for more details on this.

Author:

Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | register(TypeExporterlListener tel)
Registers anew listener.
void | run()
Runs export process.
void | setAttributes(AttributeList attrs)
Setsthelist of Attributes.
void | setFrequency(int freq)
Sets the frequency of listener notification.
void | setGraph(G aph graph)
Sets the graph that will be exported.
voi d | set Header (bool ean header)
Sets the presence of a header row.
void | setRowNiter(RowNiter rw)
Sets the output data destination.
void | setType(int type)
Sets the type to be exported.

Methodsinherited from classj

ava. | ang. bj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,

toString, wait,

wai t,
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M ethods

run
public void run()

throws Runti meExcepti on,
| CException

Runs export process.

setType
public void setType(int type)

Sets the type to be exported.

Parameters:
type - [in] Typeidentifier.

setHeader

public void setHeader (bool ean header)

Sets the presence of a header row.

Parameters:
header - [in] If TRUE, a header row is dumped with the name of the attributes.

setRowWriter
public void setRowNViter( RowNiter rw)

Sets the output data destination.

Parameters:
rw- [in] Input RowWriter.

setGraph
public void set Gaph(G aph graph)

Sets the graph that will be exported.

Parameters:
gr aph - [in] Graph.
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register
public void register(TypeExporterListener tel)

Registers anew listener.

Parameters:
tel -[in] TypeExporterListener to be registered.

setAttributes
public void setAttributes(AttributeList attrs)

Setsthelist of Attributes.

Parameters:
at t rs - [in] Attribute identifiers to be exported

setFrequency

public void setFrequency(int freq)

Sets the frequency of listener notification.

Parameters:
freq - [in] Frequency in number of rows managed to notify progressto all listeners
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Class TypeExporter Event

j ava. |l ang. Obj ect

+-com sparsity. sparksee. i 0. TypeExport er Event

public class TypeExporter Event
extends Object

Provides information about the progress of an TypeExproter instance.

Check out the 'Data export' section in the SPARK SEE User Manual for more details on this.

Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

I ong | get Count ()
Gets the current number of objects exported.

long | getTotal ()
Gets the total number of objects exported.

i nt get Typel d()
Getsthetypeidentifier.

bool ean | islLast ()
Getsif thisisthe last event or not.

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,

toString,

wai t,

wai t,

M ethods

getTypeld
public int getTypeld()

Getsthe type identifier.

Returns:
The typeidentifier.

getTotal
public | ong getTotal ()
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Getsthe total number of objects exported.

Returns:
The total number of objects exported.

getCount
public | ong get Count ()

Gets the current number of objects exported.

Returns:
The current number of objects exported.

isLast
publ i c bool ean islLast ()

Getsif thisisthe last event or not.

Returns:
TRUE if thisisthe last event, FAL SE otherwise.
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Class TypeExporterListener

j ava. |l ang. Obj ect

+-com sparsity. sparksee. i o. TypeExporterlListener

public class TypeExporterListener
extends Object

Interface to be implemented to receive TypeExporterEvent events from a TypeExporter.

Check out the 'Data export' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

void | notifyEvent(TypeExporterEvent tee)
Method to be notified from a TypeExporter.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

M ethods

notifyEvent
public void notifyEvent (TypeExporterEvent tee)

Method to be notified from a TypeExporter.

Parameters:
t ee - [in] Notified event.
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Class Typel oader

j ava. |l ang. Obj ect
+-com sparsity. sparksee.io. TypeLoader

Direct Known Subclasses:
NodeTypelLoader, EdgeTypel oader

public class Typel oader
extends Object

Base Typel oader class.

Base class to load a node or edge type from a graph using a RowReader.

Typel oaderListener can be registered to receive information about the progress of the load process by means of Typel oaderEvent.

The default frequency of notification to listenersis 100000.

Check out the 'Data import' section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technologies.com

Method Summary

void | register(TypelLoaderlListener tel)
Registers anew listener.

void | run()
Run the loader.

void | runNPhases(int partitions)
Run the loader for N phases loading.

void | runTwoPhases()
Run the loader for two phases |oading.

void | setAttributePositions(lnt32List attrsPos)
Setsthe list of attribute positions.

void | setAttributes(AttributeList attrs)
Setsthelist of Attributes.

void | setFrequency(int freq)
Sets the frequency of listener notification.

void | setGraph(G aph graph)
Sets the graph where the data will be loaded.

void | setlLocal e(String |ocaleStr)
Sets the locale that will be used to read the data.

void | setLogError(String path)
Setsalog error file.
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void | setLogOff()
Truns off al the error reporting.

voi d | set RowReader ( RowReader rr)
Sets the input data source.

void | setTinestanpFormat (String timestanmpFornat)
Sets a specific timestamp format.

void | setType(int type)
Sets the type to be loaded.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

M ethods

run
public void run()

throws Runti neExcepti on,
| OExcepti on

Run the loader.

runTwoPhases

public void runTwoPhases()
throws Runti neExcepti on,
| OException

Run the loader for two phases loading.
Firstly load all objects (and create them if necessary) and secondly loads all the attributes.

Working on this mode it is necessary to build atemporary file.

setLogError

public void setLogError(String path)
throws | OException

Setsalog error file.

By default errors are thrown as a exception and the load process ends. If alog file is set, errors are logged there and the
load process does not stop.

Parameters:
pat h - [in] The path to the error log file.

Throws:
java.io. | OExcepti on - If bad things happen opening thefile.
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setType
public void setType(int type)

Sets the type to be loaded.

Parameters:
type - [in] Typeidentifier.

setL ocale

public void setlLocal e(String |ocaleStr)
Sets the locale that will be used to read the data.
It should match the locale used in the rowreader.

Parameters:
I ocal eStr -[in] Thelocale string for the read data. See CSV Reader.

setTimestampFor mat

public void setTi nestanpFormat (String timestanpFormat)

Sets a specific timestamp format.

Parameters:
ti mest anpFor mat - [in] A string with the timestamp format definition.

setAttributes
public void setAttributes(AttributeList attrs)

Setsthelist of Attributes.

Parameters:
at t r s - [in] Attribute identifiers to be loaded

register

public void register(TypeLoaderListener tel)

Registers anew listener.

Parameters:
tel - TypelLoaderListener to be registered.

setFrequency

public void setFrequency(int freq)

Page 369 of 386



com.sparsity.sparksee.io. Typel oader

(continued from last page)
Sets the frequency of listener notification.

Parameters:
freq - [in] Frequency in number of rows managed to notify progressto all listeners

setRowReader
public void set RowReader ( RowReader rr)

Sets the input data source.

Parameters:
rr - [in] Input RowReader.

setAttributePositions
public void setAttributePositions(lnt32List attrsPos)

Setsthe list of attribute positions.

attrsPog[in] Attribute positions (column index >=0).

Parameters:
at t r sPos - [in] Attribute positions (column index >=0).

runNPhases

public void runNPhases(int partitions)
throws Runti meExcepti on,
| OException

Run the loader for N phases loading.

Firstly load all objects (and create them if necessary) and secondly loads all the attributes. But in this case, attributes are
loaded one by one. Thisway, if there are three attributes, then 4 traverses are necessary.

Working on this mode it is necessary to build atemporary file.

Parameters:
partitions -[in] Number of horizontal partitions to perform the load.

Throws:
j ava. | ang. Runt i meExcepti on - null
java.io.| OException -null

setGraph
public void set G aph(G aph graph)

Sets the graph where the data will be loaded.

Parameters:
gr aph - [in] Graph.
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setL ogOff
public void setLogOf ()

Truns off all the error reporting.

Thelog file will not be created and no exceptions for invalid datawill be thrown. If you just want to turn off the logs, but
abort at the first error what you should do is not call this method and not set alogError file.
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Class Typel oader Event

j ava. |l ang. Obj ect

+-com sparsity. sparksee. i 0. TypeLoader Event

public class Typel oader Event
extends Object

Provides information about the progress of a Typel oader instance.

Check out the 'Dataimport’ section in the SPARK SEE User Manual for more details on this.

Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

I ong | get Count ()
Gets the current number of objects created.

i nt getPartition()
Gets the current partition.

i nt get Phase()
Gets the current phase.

i nt get Total Partitions()
Gets the total number of partitions.

i nt get Total PartitionSteps()
Gets the total number of stepsin the current partition.

i nt get Tot al Phases()
Gets the total number of phases.

i nt get Typel d()
Getsthetypeidentifier.

bool ean | isLast ()
Getsif thisisthe last event or not.

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,

toString,

wai t,

wai t,

M ethods

getTypeld
public int getTypeld()
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Getsthe type identifier.

Returns:
Thetypeidentifier.

getPhase
public int getPhase()

Gets the current phase.

Returns:
The current phase.

getCount
public | ong get Count ()

Gets the current number of objects created.

Returns:
The current number of objects created.

getTotalPartitionSteps
public int getTotal PartitionSteps()

Getsthe total number of stepsin the current partition.

Returns:
The total number steps in the current partition.

getPartition
public int getPartition()

Gets the current partition.

Returns:
The current partition.

getTotalPartitions
public int getTotal Partitions()

Gets the total number of partitions.

Returns:
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The total number of partitions.

isLast
public bool ean islLast ()

Getsif thisisthe last event or not.

Returns:
TRUE if thisisthe last event, FAL SE otherwise.

get T otalPhases
public int getTotal Phases()

Gets the total number of phases.

Returns:
The total number of phases.
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j ava. |l ang. Obj ect

+-com sparsity. sparksee. i o. TypeLoader Li st ener

public class Typel oader Listener
extends Object

Interface to be implemented to receive Typel oaderEvent events from a Typel oader.

Check out the 'Dataimport’ section in the SPARK SEE User Manual for more details on this.
Author:
Sparsity Technologies http://www.sparsity-technol ogies.com

Method Summary

void | notifyEvent(TypeLoader Event ev)
Method to receive events from a Loader.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

M ethods

notifyEvent
public void notifyEvent(TypeLoader Event ev)

Method to receive events from a L oader.

Parameters:
ev - Loader.LoaderEvent with information from a running L oader.
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com.spar sity.spar ksee.script
Class ScriptPar ser

j ava. |l ang. Obj ect

+-com sparsity. sparksee. script. Scri ptParser

public class ScriptPar ser
extends Object

ScriptParser.
The ScriptParser can create schemas and load data from a set of commands in a sparksee script.

A SPARKSEE script contains an ordered list of commands. ScriptParser will execute each one of them in order. Commands may
create schemas, define nodes and edges, and load data into a previous defined SPARK SEE schema.

Check out the 'Scripting' chapter in the SPARK SEE User Manual for a comprehensive explanation on the grammar of the
SPARK SEE commands and how they work.
Author:

Sparsity Technologies http://www.sparsity-technologies.com

Constructor Summary

public | ScriptParser()
Constructor.

Method Summary

static void | generateSchemaScript(String path, Database db)
Writes an script with the schema definition for the given database.

static void | main()
Executes ScriptParser for the given file path.

bool ean | parse(String path, bool ean execute, String |ocal eStr)
Parses the given input file.

void | setErrorLog(String path)
Setsthe error log.

void | setQutputLog(String path)
Sets the output log.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors
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ScriptPar ser
public ScriptParser()

Constructor.

M ethods

setErrorLog

public void setErrorlLog(String path)
throws | OException

Setsthe error log.
If not set, error log corresponds to standard error output.

Parameters:
pat h - [in] Path of the error log.

Throws:
java.io. | OExcepti on - If bad things happen opening thefile.

gener ateSchemaScr ipt

public static void generateSchemaScript(String path,
Dat abase db)
throws TOEXCeption

Writes an script with the schema definition for the given database.

Parameters:
pat h - [in] Filename of the script to be writen.
db - [in] Database.

Throws:
java.io. | OExcepti on - If bad things happen opening or writing the file.

parse

publ i c bool ean parse(String path,
bool ean execute,
String |l ocal eStr)
throws | OException

Parses the given input file.

Parameters:
pat h - [in] Input file path.
execut e - [in] If TRUE the script is executed, if FALSE it isjust parsed.
| ocal eStr -[in] Thelocale string for reading the input file. See CSVReader.

Returns:
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TRUE if ok, FALSE in case of error.

Throws:
java.io. | OExcepti on - If bad things happen opening thefile.

main
public static void main()
Executes ScriptParser for the given file path.
One argument is required, afile path which contains the script to be parsed.

A second argument may be given, a boolean to set if the script must be executed or just parsed.If not given, the script will
be executed.

setOutputL og

public void setQutputlLog(String path)
throws | OException

Sets the output log.
If not set, output log corresponds to standard output.

Parameters:
pat h - [in] Path of the output log.

Throws:
java.io. | OExcepti on - If bad things happen opening thefile.
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Equal 115
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getTotalMem 223
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getUserTime 223
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Global Type 285
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