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1 Introduction

This document explains the different components used for implementing the metadata query functionality for Matrix. 

2 Components

This section describes the standards and technologies used for implementing the feature for querying meta data.  

2.1 XQuery 1.0 

XQuery is a standard from W3C for querying multiple data resources. Since this is predicted to be a widely used standard, we decided to design the implementation for metadata query based on the XQuery standards. This is based on the assumption that the metadata can be considered to be in XML format. 

2.2 Javacc (3.1)

Javacc is a Java parser generator written in Java. This was used to create a parser for the Matrix Metadata Query grammar we defined.

2.3 Matrix Classes 

New classes were defined in the package edu.sdsc.matrix.srb.query to implement the metadata query implementation for Matrix. These classes make use of the classes generated by javacc for parsing the metadata query in XQuery format. The final query is executed by passing it to the Jargon classes. 

3 Process Flow

The datagrid request contains a new operation for querying meta data. The  request contains the query request in XQuery format. NOTE: This format is restricted by the format supported by the grammar for the Matrix Query. 

The class edu.sdsc.matrix.srb.query.MatrixQueryProcessor is responsible for processing the Meta Data Query operation. The MatrixQueryProcessor makes use of the classes in the package edu.sdsc.matrix.srb.query to execute the query. The steps involved are as follows :

- The Metadata query string is parsed using the MatrixQueryParser , a class generated with the help of javacc. 

- During the parsing, the metadata query string is parsed into three main clauses : 

· For Clause

· Where Clause

· Return Clause

These clauses will be explained in further detail later on. These clauses are represented as classes defined in the matrix query package (edu.sdsc.matrix.srb.query).

- Clauses are then mapped to the Jargon query format by the class edu.sdsc.matrix.srb.query.SRBQueryMapping

- Jargon Query is executed

- The query results are mapped to the return format specified in the initial metadata query

4 Metadata Query Clauses

The metadata query expressed in the form of XQuery is mapped to Matrix Query classes and finally mapped to the Jargon format. 

4.1 XQuery Clauses

The XQuery expression supported by Matrix is the FWR format. (For Where Return). This is sort of a subset of the original XQuery standards. 

4.1.1 For

The For expression is used to capture the collection/data set for which the metadata query is being executed. 

Format 

for $VARNAME in collection(“COLLECTION_NAME”)

Example

(i) for $coll in collection(“/home/Matrix-demo.sdsc”)

(ii) for $coll in collection(“/home/Matrix-demo.sdsc/testcollection”)

4.1.2 Where

The Where expression is used to capture the query conditions. Since Jargon (SRB) supports only AND conditions, all the conditions for the metadata query have to be also AND conditions. 

Format

Where $VARNAME/SystemMetaData/SystemMetaDataFieldName>=Value and $VARNAME/UserDefined/UserDefinedMetaDataFieldName=”red”

Example

(i) where $coll.SystemMetaData/OFFSET<5000 and $coll/SystemMetaData/FILE_ID=35704

4.1.3 Return

This section captures the details of how the query results should be returned and what should be returned in the results. 

Format

return  <Metadata>

<FileName>{$VARNAME/SystemMetaData/FILE_NAME}</FileName>

<Color>{$VARNAME/UserDefined/color}</Color>

</Metadata>

4.2 Matrix Query Clauses

The data from the XQuery clauses are mapped to the following Matrix Classes. The data in these classes are used to create the metadata query for jargon. 

4.2.1 MatrixQueryForClause

This class captures the details of the metadata query “for” clause in a Java object. 

4.2.2 MatrixQueryWhereClause

This class captures the details of the metadata query “where” clause in a Java object.

4.2.3 MatrixQueryReturnClause

This class captures the details of the metadata query “return” clause in a Java object.

5 Build Query Package

This section explains how to build the query package for the metadata query implementation. 

The MatrixQueryParser.jjt file in the src directory under edu.sdsc.matrix.srb.query contains the metadata query grammar for matrix. Any changes for supporting new features of Xquery has to be included in this file. This has to be done based on javacc format. 

Once the file is modified, the file has to be compiled using javacc. For this we will need to install javacc (3.1). After installing javacc, do the following environment settings : 

1) Include %JAVACC_HOME%\bin\lib\javacc.jar in the classpath

2) Include %JAVACC_HOME%\bin in the path

NOTE : %JAVACC_HOME% is the javacc install directory

Once this has been set, run the following commands : 

1) jjtree -OUTPUT_DIRECTORY:"%MATRIX_HOME%\src\edu\sdsc\matrix\srb\query"  %MATRIX_HOME%\src\edu\sdsc\matrix\srb\query\MatrixQueryParser.jjt
This will generate some java files and MatrixQueryParser.jj file in the Output Directory.

2) javacc -LOOKAHEAD:2 -FORCE_LA_CHECK:true -OUTPUT_DIRECTORY:"%MATRIX_HOME%\src\edu\sdsc\matrix\srb\query"   %MATRIX_HOME%\src\edu\sdsc\matrix\srb\query\MatrixQueryParser.jj
This will generate some java files in the Output Directory.

NOTE : With Debug Messages while parsing 
javacc -debug_parser -LOOKAHEAD:2 -FORCE_LA_CHECK:true -OUTPUT_DIRECTORY:"%MATRIX_HOME%\src\edu\sdsc\matrix\srb\query"   %MATRIX_HOME%\src\edu\sdsc\matrix\srb\query\MatrixQueryParser.jj
Once steps 1 & 2 are done , proceed with the same steps to build the whole matrix server. Make sure that the javacc.jar file is included in the build jar library. 

NOTE : %MATRIX_HOME% is the matrix install directory

6 Use Query Package

The usage of the classes generated by javacc can be seen from edu.sdsc.matrix.src.operation.MetaDataOperation ,which is responsible for executing the meta data query operation for matrix. 

7 Sample Queries

The following are some sample queries which can be used for retrieving different types of meta data 

1) 
for $coll in collection("/home/Matrix-demo.sdsc/allenda") 
where $coll/SystemMetaData/FILE_ID=35601 
return <Metadata>



<FNID>{$coll/FILE_ID}</FNID>



<FNAME>{$coll/SystemMetaData/FILE_NAME}</FNAME>



<SIZE>{$coll/SystemMetaData/SIZE}</SIZE>


</Metadata>;
2) 
for $coll in collection("/home/Matrix-demo.sdsc/allenda") 
where $coll/SystemMetaData/FILE_ID>35000 
return <Metadata>



<FNID>{$coll/FILE_ID}</FNID>



<FNAME>{$coll/SystemMetaData/FILE_NAME}</FNAME>



<SIZE>{$coll/SystemMetaData/SIZE}</SIZE>


</Metadata>;


3) 
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/SystemMetaData/OFFSET<5000 
return <Metadata>


<FN>{$coll/FILE_NAME}</FN>


<ID>{$coll/SystemMetadataTest/FILE_ID}</ID>


<SIZE>{$coll/SystemMetadataTest/SIZE}</SIZE>

   </Metadata>;


4)
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/SystemMetaData/OFFSET<5000 and $coll/SystemMetaData/FILE_ID=35704 
return <Metadata>


<FN>{$coll/FILE_NAME}</FN>


<ID>{$coll/SystemMetadataTest/FILE_ID}</ID>


<SIZE>{$coll/SystemMetadataTest/SIZE}</SIZE>

   </Metadata>;
5) Retrieve All User Defined Attribute Names
for $coll in collection("") 
where $coll/SystemMetaData/SIZE>=0 
return <MetaData><AName>{$coll/USER_DEFINED_ATTRIBUTES_NAMES}</AName></Metadata> ;
<MetaData><AName>#ofpointsonfault</AName></Metadata>
<MetaData><AName>Description</AName></Metadata>
6) Retrieve All User Defined Attribute Names for a collection
for $coll in collection("/home/Matrix-demo.sdsc") 
return <MetaData><AName>{$coll/USER_DEFINED_ATTRIBUTES_NAMES}</AName></Metadata> ;
7) Using LIKE and NOT LIKE Operator
LIKE
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/USER_GROUP_NAME LIKE Matrix-demo 
return <M><FN>{$coll/FILE_NAME}</FN><GRP>{$coll/USER_GROUP_NAME}</GRP></M>
NOT LIKE
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/USER_GROUP_NAME NOT LIKE Matrix-demo 
return <M><FN>{$coll/FILE_NAME}</FN><GRP>{$coll/USER_GROUP_NAME}</GRP></M>
8) Using IN and NOT IN Operators
IN 
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/USER_GROUP_NAME IN (Matrix-demo) 


return <M><FN>{$coll/FILE_NAME}</FN><GRP>{$coll/USER_GROUP_NAME}</GRP></M>
NOTE : The where clause can also be like the following to have a list of values
where $coll/USER_GROUP_NAME IN (Matrix-demo,JARGON-demo) 


NOT IN
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/USER_GROUP_NAME NOT IN (Matrix-demo) 
return <M><FN>{$coll/FILE_NAME}</FN><GRP>{$coll/USER_GROUP_NAME}</GRP></M>
9) Using BETWEEN and NOT BETWEEN Operators
BETWEEN
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/FILE_ID BETWEEN (35735 and 35739) 
return <M><FN>{$coll/FILE_NAME}</FN><GRP>{$coll/USER_GROUP_NAME}</GRP><FID>{$coll/System/FILE_ID}</FID></M>
NOT BETWEEN
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/FILE_ID NOT BETWEEN (35735 and 35739) 
return <M><FN>{$coll/FILE_NAME}</FN><GRP>{$coll/USER_GROUP_NAME}</GRP><FID>{$coll/System/FILE_ID}</FID></M>
10) To Retrieve all AVU-Pairs (User Defined) in a query
NOTE : If one of the following fields have been specified, then the query will return only
the user defined attributes and nothing else. 
for $coll in collection("/home/Matrix-demo.sdsc") 
return <AVU>


<NAME>{$coll/USER_DEFINED_ATTRIBUTES_NAMES}</NAME>


<VALUE>{$coll/USER_DEFINED_ATTRIBUTES_VALUES}</VALUE>


<UNIT>{$coll/USER_DEFINED_ATTRIBUTES_UNITS}</UNIT>


</AVU>;
11)To Retrieve all AVU-Pairs (User Defined) for a specified file
NOTE : If one of the following fields have been specified, then the query will return only
the user defined attributes and nothing else. 
for $coll in collection("/home/Matrix-demo.sdsc") 
where $coll/FILE_NAME="myJARGONMetaDataTestFile" 
return <AVU>


<NAME>{$coll/USER_DEFINED_ATTRIBUTES_NAMES}</NAME>


<VALUES>{$coll/USER_DEFINED_ATTRIBUTES_VALUES}</VALUES>


<UNITS>{$coll/USER_DEFINED_ATTRIBUTES_UNITS}</UNITS>

   </AVU>;
8 System Defined Fields For Metadata Query

The following are the System Defined meta data fields that can be accessed using metadata query. 

	FILE_ID

	FILE_REPLICATION_ENUM

	FILE_NAME

	USER_GROUP_NAME

	FILE_TYPE_NAME

	USER_TYPE_NAME

	USER_ADDRESS

	USER_NAME

	ACCESS_CONSTRAINT

	USER_DOMAIN

	PATH_NAME

	RESOURCE_NAME

	RESOURCE_ADDRESS_NETPREFIX

	RESOURCE_TYPE_NAME

	MODIFICATION_DATE

	DIRECTORY_NAME

	USER_PHONE

	USER_EMAIL

	SIZE

	USER_AUDIT_TIME_STAMP

	USER_AUDIT_COMMENTS

	FILE_COMMENTS

	AUDIT_ACTION_DESCRIPTION

	AUDIT_TIMESTAMP

	AUDIT_COMMENTS

	GROUP_ACCESS_CONSTRAINT

	ACCESS_GROUP_NAME

	RESOURCE_DEFAULT_PATH

	PHYSICAL_RESOURCE_DEFAULT_PATH

	PHYSICAL_RESOURCE_NAME

	PHYSICAL_RESOURCE_TYPE_NAME

	RESOURCE_REPLICATION_ENUM

	FILE_ACCESS_LIST

	RESOURCE_ACCESS_LIST

	FILE_IS_DELETED

	OWNER

	TICKET_D

	TICKET_BEGIN_TIME_D

	TICKET_END_TIME_D

	TICKET_ACC_COUNT_D

	TICKET_ACC_LIST_D

	TICKET_OWNER_D

	TICKET_USER_D

	TICKET_C

	TICKET_BEGIN_TIME_C

	TICKET_END_TIME_C

	TICKET_ACC_COUNT_C

	TICKET_ACC_LIST_C

	TICKET_OWNER_C

	TICKET_USER_C

	TICKET_USER_DOMAIN_C

	TICKET_USER_DOMAIN_D

	TICKET_OWNER_DOMAIN_C

	TICKET_OWNER_DOMAIN_D

	PARENT_DIRECTORY_NAME

	LOCATION_NAME

	IS_DIRTY

	CONTAINER_MAX_SIZE

	CONTAINER_NAME

	RESOURCE_CLASS

	MAX_OBJ_SIZE

	OFFSET

	CONTAINER_RESOURCE_NAME

	CONTAINER_RESOURCE_CLASS

	CONTAINER_SIZE

	CONTAINER_LOG_RESOURCE_NAME

	OWNER_DOMAIN

	USER_DISTINGUISHED_NAME

	USER_AUTHENTICATION_SCHEME

	SERVER_LOCATION

	SERVER_NETPREFIX

	CONTAINER_REPLICATION_ENUM

	FILE_ANNOTATION_USERNAME

	FILE_ANNOTATION_USERDOMAIN

	FILE_ANNOTATION

	FILE_ANNOTATION_TIMESTAMP

	CREATION_DATE

	FILE_COMMENTS_TIMESTAMP

	FILE_ANNOTATION_POSITION

	FILE_ACCESS_PRIVILEGE

	RESOURCE_MAX_LATENCY

	RESOURCE_MIN_LATENCY

	RESOURCE_BANDWIDTH

	RESOURCE_MAX_CONCURRENCY

	RESOURCE_NUM_OF_HIERARCHIES

	RESOURCE_NUM_OF_STRIPES

	RESOURCE_CAPACITY

	RESOURCE_DESCRIPTION

	FILE_CLASS_NAME

	FILE_CLASS_TYPE

	STRUCTURED_METADATA_TYPE

	STRUCTURED_METADATA_COMMENTS

	STRUCTURED_METADATA_FILE_NAME

	INTERNAL_STRUCTURED_METADATA

	INDEX_NAME_FOR_FILE

	INDEX_NAME_FOR_DATATYPE

	INDEX_NAME_FOR_DIRECTORY

	METHOD_NAME_FOR_FILE

	METHOD_NAME_FOR_DATATYPE

	METHOD_NAME_FOR_DIRECTORY

	IX_DIRECTORY_NAME_FOR_FILE

	IX_DIRECTORY_NAME_FOR_DATATYPE

	IX_DIRECTORY_NAME_FOR_DIRECTORY

	METHOD_DIRECTORY_NAME_FOR_FILE

	METHOD_DIRECTORY_NAME_FOR_DATATYPE

	METHOD_DIRECTORY_NAME_FOR_DIRECTORY

	IX_DATATYPE_FOR_FILE

	IX_DATATYPE_FOR_DATATYPE

	IX_DATATYPE_FOR_DIRECTORY

	METHOD_DATATYPE_FOR_FILE

	METHOD_DATATYPE_FOR_DATATYPE

	METHOD_DATATYPE_FOR_DIRECTORY

	STRUCTURED_METADATA_DIRECTORY_NAME

	IX_LOCATION_FOR_FILE

	IX_LOCATION_FOR_DATATYPE

	IX_LOCATION_FOR_DIRECTORY

	METADATA_NUM

	DEFINABLE_METADATA_FOR_FILES0

	DEFINABLE_METADATA_FOR_FILES1

	DEFINABLE_METADATA_FOR_FILES

	DEFINABLE_METADATA_FOR_FILES

	DEFINABLE_METADATA_FOR_FILES

	DEFINABLE_METADATA_FOR_FILES

	DEFINABLE_METADATA_FOR_FILES

	DEFINABLE_METADATA_FOR_FILES

	DEFINABLE_METADATA_FOR_FILES

	DEFINABLE_METADATA_FOR_FILES

	INTEGER_DEFINABLE_METADATA0

	INTEGER_DEFINABLE_METADATA1

	OWNER_EMAIL

	AUDIT_USER

	AUDIT_USER_DOMAIN

	CONTAINER_FOR_DIRECTORY

	METADATA_NUM_DIRECTORY

	DEFINABLE_METADATA_FOR_DIRECTORIES0

	DEFINABLE_METADATA_FOR_DIRECTORIES1

	DEFINABLE_METADATA_FOR_DIRECTORIES

	DEFINABLE_METADATA_FOR_DIRECTORIES

	DEFINABLE_METADATA_FOR_DIRECTORIES

	DEFINABLE_METADATA_FOR_DIRECTORIES

	DEFINABLE_METADATA_FOR_DIRECTORIES

	DEFINABLE_METADATA_FOR_DIRECTORIES

	DEFINABLE_METADATA_FOR_DIRECTORIES

	DEFINABLE_METADATA_FOR_DIRECTORIES

	INTEGER_DEFINABLE_METADATA_FOR_DIRECTORIES0

	INTEGER_DEFINABLE_METADATA_FOR_DIRECTORIES1

	FILE_ACCESS_ID

	USER_ID

	FILE_LAST_ACCESS_TIMESTAMP

	DIRECTORY_OWNER_NAME

	DIRECTORY_CREATE_TIMESTAMP

	DIRECTORY_COMMENTS

	DC_FILE_NAME

	DC_DIRECTORY

	DC_CONTRIBUTOR_TYPE

	DC_SUBJECT_CLASS

	DC_DESCRIPTION_TYPE

	DC_TYPE

	DC_SOURCE_TYPE

	DC_LANGUAGE

	DC_RELATION_TYPE

	DC_COVERAGE_TYPE

	DC_RIGHTS_TYPE

	DC_TITLE

	DC_CONTRIBUTOR_NAME

	DC_SUBJECT_NAME

	DC_DESCRIPTION

	DC_PUBLISHER

	DC_SOURCE

	DC_RELATED_FILE_DESCRIPTION

	DC_RELATED_DATA

	DC_RELATED_DIRECTORY

	DC_COVERAGE

	DC_RIGHTS

	DC_PUBLISHER_ADDR

	DC_CONTRIBUTOR_ADDR

	DC_CONTRIBUTOR_EMAIL

	DC_CONTRIBUTOR_PHONE

	DC_CONTRIBUTOR_WEB

	DC_CONTRIBUTOR_AFFILIATION

	COLL_ACCS_ID

	COLL_ACCS_USER_ID

	DATA_ACCS_ID

	DATA_ACCS_USER_ID

	DEFINABLE_METADATA_FOR_FILES0_1

	DEFINABLE_METADATA_FOR_FILES0_2

	DEFINABLE_METADATA_FOR_FILES0_3

	DEFINABLE_METADATA_FOR_FILES0_4

	DEFINABLE_METADATA_FOR_FILES1_1

	DEFINABLE_METADATA_FOR_FILES1_2

	DEFINABLE_METADATA_FOR_FILES1_3

	DEFINABLE_METADATA_FOR_FILES1_4

	DEFINABLE_METADATA_FOR_DIRECTORIES0_1

	DEFINABLE_METADATA_FOR_DIRECTORIES0_2

	DEFINABLE_METADATA_FOR_DIRECTORIES0_3

	DEFINABLE_METADATA_FOR_DIRECTORIES0_4

	DEFINABLE_METADATA_FOR_DIRECTORIES1_1

	DEFINABLE_METADATA_FOR_DIRECTORIES1_2

	DEFINABLE_METADATA_FOR_DIRECTORIES1_3

	DEFINABLE_METADATA_FOR_DIRECTORIES1_4

	C_TICKET_RECURSIVE

	DEFINABLE_METADATA_FOR_RESOURCES0_1

	DEFINABLE_METADATA_FOR_RESOURCES0_2

	DEFINABLE_METADATA_FOR_RESOURCES0_3

	DEFINABLE_METADATA_FOR_RESOURCES1_1

	DEFINABLE_METADATA_FOR_RESOURCES1_2

	DEFINABLE_METADATA_FOR_RESOURCES1_3

	DEFINABLE_METADATA_FOR_USERS0_1

	DEFINABLE_METADATA_FOR_USERS0_2

	DEFINABLE_METADATA_FOR_USERS0_3

	DEFINABLE_METADATA_FOR_USERS1_1

	DEFINABLE_METADATA_FOR_USERS1_2

	DEFINABLE_METADATA_FOR_USERS1_3

	TAPE_NUMBER

	TAPE_OWNER

	TAPE_TYPE_VAL

	TAPE_LIBINX

	TAPE_FULLFLAG

	TAPE_CURRENT_FILE_SEQNUM

	TAPE_CURRENT_ABS_POSITION

	TAPE_BYTES_WRITTEN

	FILE_VER_NUM

	FILE_LOCK_NUM

	FILE_LOCK_DESCRIPTION

	FILE_LOCK_OWNER_NAME

	FILE_LOCK_OWNER_DOMAIN

	DIRECTORY_OWNER_DOMAIN

	C_TICKET_DIRECTORY_NAME

	C_TICKET_DIRECTORY_CREATE_TIMESTAMP

	C_TICKET_DIRECTORY_COMMENTS

	DIRECTORY_ANNOTATION_USERNAME

	DIRECTORY_ANNOTATION_USERDOMAIN

	DIRECTORY_ANNOTATION

	DIRECTORY_ANNOTATION_TIMESTAMP

	DIRECTORY_ANNOTATION_TYPE

	FILE_GROUP_ID

	FILE_HIDE

	FILE_CHECKSUM

	FILE_AUDITFLAG

	FILE_LOCK_EXPIRY

	FILE_PIN_VAL

	FILE_PIN_OWNER_NAME

	FILE_PIN_OWNER_DOMAIN

	FILE_PIN_EXPIRY

	FILE_EXPIRY_DATE

	FILE_IS_COMPRESSED

	FILE_IS_ENCRYPTED

	FILE_EXPIRE_DATE_2

	NEW_AUDIT_ACTION_DESCRIPTION

	NEW_AUDIT_TIMESTAMP

	NEW_AUDIT_COMMENTS

	DEFINABLE_METADATA_FOR_RESOURCES0

	DEFINABLE_METADATA_FOR_RESOURCES1

	DEFINABLE_METADATA_FOR_RESOURCES2

	DEFINABLE_METADATA_FOR_RESOURCES3

	DEFINABLE_METADATA_FOR_RESOURCES4

	DEFINABLE_METADATA_FOR_RESOURCES5

	DEFINABLE_METADATA_FOR_RESOURCES6

	DEFINABLE_METADATA_FOR_RESOURCES7

	DEFINABLE_METADATA_FOR_RESOURCES8

	DEFINABLE_METADATA_FOR_RESOURCES9

	DEFINABLE_INTEGER_METADATA_RESOURCE0

	METADATA_NUM_RESOURCE

	METADATA_NUM_USER

	COMPOUND_RESOURCE_NAME

	FILE_SEG_NUM

	INT_REPLICATION_ENUM

	INT_SEG_NUM

	INT_PATH_NAME

	INT_RESOURCE_NAME

	INT_RESOURCE_ADDRESS_NETPREFIX

	INT_RESOURCE_TYPE_NAME

	INT_IS_DIRTY

	INT_RESOURCE_CLASS

	INT_OFFSET

	INT_SIZE

	COMP_OBJ_USER_NAME

	COMP_OBJ_USER_DOMAIN

	INT_PATH_NAME_FOR_REPL

	DIRECTORY_LINK_NUM

	REAL_DIRECTORY_NAME

	FILE_CONTAINER_NAME

	DIRECTORY_CONTAINER_NAME

	DEFINABLE_METADATA_FOR_USERS0

	DEFINABLE_METADATA_FOR_USERS1

	DEFINABLE_METADATA_FOR_USERS2

	DEFINABLE_METADATA_FOR_USERS3

	DEFINABLE_METADATA_FOR_USERS4

	DEFINABLE_METADATA_FOR_USERS5

	DEFINABLE_METADATA_FOR_USERS6

	DEFINABLE_METADATA_FOR_USERS7

	DEFINABLE_METADATA_FOR_USERS8

	DEFINABLE_METADATA_FOR_USERS9

	UDIMD_USER0

	NONDISTINCT

	USERDEFFUNC01

	USERDEFFUNC02

	USERDEFFUNC03

	USERDEFFUNC04

	USERDEFFUNC05


Appendix 

The following XQuery Grammar was used to define the MatrixQueryParser.jjt file for the Matrix Metadata query implementation. 

Query Language

Named Terminals

	No
	Terminal
	
	Evaluation
	Supported/Not Supported
	

	[1]   
	Pragma
	   ::=   
	"(::" "pragma" QName PragmaContents* "::)"
	NS
	

	[2]   
	MustUnderstandExtension
	   ::=   
	"(::" "extension" QName ExtensionContents* "::)"
	NS
	

	[3]   
	ExprComment
	   ::=   
	"(:" (ExprCommentContent | ExprComment)* ":)"
	NS
	

	[4]   
	ExprCommentContent
	   ::=   
	Char
	NS
	

	[5]   
	PragmaContents
	   ::=   
	Char
	NS
	

	[6]   
	ExtensionContents
	   ::=   
	Char
	NS
	

	[7]   
	IntegerLiteral
	   ::=   
	Digits
	S
	

	[8]   
	DecimalLiteral
	   ::=   
	("." Digits) | (Digits "." [0-9]*)
	S
	

	[9]   
	DoubleLiteral
	   ::=   
	(("." Digits) | (Digits ("." [0-9]*)?)) ("e" | "E") ("+" | "-")? Digits
	S
	

	[10]   
	StringLiteral
	   ::=   
	('"' (PredefinedEntityRef | CharRef | ('"' '"') | [^"&])* '"') | ("'" (PredefinedEntityRef | CharRef | ("'" "'") | [^'&])* "'")
	S
	

	[11]   
	S
	   ::=   
	[http://www.w3.org/TR/REC-xml#NT-S]
	NS
	

	[12]   
	SchemaMode
	   ::=   
	"lax" | "strict" | "skip"
	NS
	

	[13]   
	SchemaGlobalTypeName
	   ::=   
	"type" "(" QName ")"
	NS
	

	[14]   
	SchemaGlobalContext
	   ::=   
	QName | SchemaGlobalTypeName
	NS
	

	[15]   
	SchemaContextStep
	   ::=   
	QName
	
	

	[16]   
	Digits
	   ::=   
	[0-9]+
	S
	

	[17]   
	EscapeQuot
	   ::=   
	'"' '"'
	NS
	

	[18]   
	PITarget
	   ::=   
	NCName
	NS
	

	[19]   
	NCName
	   ::=   
	[http://www.w3.org/TR/REC-xml-names/#NT-NCName]
	S
	

	[20]   
	VarName
	   ::=   
	QName
	S
	

	[21]   
	QName
	   ::=   
	[http://www.w3.org/TR/REC-xml-names/#NT-QName]
	S
	

	[22]   
	PredefinedEntityRef
	   ::=   
	"&" ("lt" | "gt" | "amp" | "quot" | "apos") ";"
	S
	

	[23]   
	HexDigits
	   ::=   
	[0-9] | [a-f] | [A-F]+
	NS
	

	[24]   
	CharRef
	   ::=   
	"&#" (Digits | ("x" HexDigits)) ";"
	S
	

	[25]   
	EscapeApos
	   ::=   
	"''"
	NS
	

	[26]   
	Char
	   ::=   
	[http://www.w3.org/TR/REC-xml#NT-Char]
	S
	

	[27]   
	ElementContentChar
	   ::=   
	Char - [{}<&]
	S
	

	[28]   
	QuoteAttributeContentChar
	   ::=   
	Char - ["{}<&]
	NS
	

	[29]   
	AposAttributeContentChar
	   ::=   
	Char - ['{}<&]
	NS
	


Non-Terminals

S - Supported

NS – Not Supported

( -  Has a Tag starting the element. Can be used for identifying a query segment

	No
	Non-Terminal
	
	Evaluation
	S/NS/I
	

	[30]   
	Module
	   ::=   
	MainModule | LibraryModule
	S
	

	[31]   
	MainModule
	   ::=   
	Prolog QueryBody
	S
	

	[32]   
	LibraryModule
	   ::=   
	ModuleDecl Prolog
	NS
	

	[33]   
	ModuleDecl
	   ::=   
	<"module" StringLiteral>
	NS
	( Tag for “Library Module” in [30]

	[34]   
	Prolog
	   ::=   
	Version? (NamespaceDecl
| XMLSpaceDecl
| DefaultNamespaceDecl
| DefaultCollationDecl
| SchemaImport
| ModuleImport
| VarDefn
| ValidationDecl)* FunctionDefn*
	NS
	Tags –35,36,37

	[35]   
	Version
	   ::=   
	<"xquery" "version" StringLiteral>
	NS
	( Tag for “Prolog” in [31]

	[36]   
	ModuleImport
	   ::=   
	<"import" "module"> ("namespace" NCName "=")? StringLiteral <"at" StringLiteral>?
	NS
	( Tag for “Prolog” in [31]

	[37]   
	VarDefn
	   ::=   
	<"define" S "variable" "$"> VarName TypeDeclaration? (("{" Expr "}") | "external")
	NS
	( Tag for “Prolog” in [31]

	[38]   
	QueryBody
	   ::=   
	Expr
	S
	Tags – 42

	[39]   
	Expr
	   ::=   
	ExprSingle ("," ExprSingle)*
	S
	

	[40]   
	ExprSingle
	   ::=   
	FLWORExpr
| QuantifiedExpr
| TypeswitchExpr
| IfExpr
| OrExpr
	S
	

	[41]   
	FLWORExpr
	   ::=   
	(ForClause | LetClause)+ WhereClause? OrderByClause? "return" ExprSingle
	S
	

	[42]   
	ForClause
	   ::=   
	<"for" "$"> VarName TypeDeclaration? PositionalVar? "in" ExprSingle ("," "$" VarName TypeDeclaration? PositionalVar? "in" ExprSingle)*
	S
	( Tag for “QueryBody” in [31]

	[43]   
	PositionalVar
	   ::=   
	"at" "$" VarName
	NS
	

	[44]   
	LetClause
	   ::=   
	<"let" "$"> VarName TypeDeclaration? ":=" ExprSingle ("," "$" VarName TypeDeclaration? ":=" ExprSingle)*
	NS
	( Tag for “LetClause” in [41]

	[45]   
	WhereClause
	   ::=   
	"where" Expr
	S
	

	[46]   
	OrderByClause
	   ::=   
	(<"order" "by"> | <"stable" "order" "by">) OrderSpecList
	NS
	( Tag for “OrderByClause” in [41]

	[47]   
	OrderSpecList
	   ::=   
	OrderSpec ("," OrderSpec)*
	NS
	

	[48]   
	OrderSpec
	   ::=   
	ExprSingle OrderModifier
	NS
	

	[49]   
	OrderModifier
	   ::=   
	("ascending" | "descending")? (<"empty" "greatest"> | <"empty" "least">)? ("collation" StringLiteral)?
	NS
	( Won’t Reach

	[50]   
	QuantifiedExpr
	   ::=   
	(<"some" "$"> | <"every" "$">) VarName TypeDeclaration? "in" ExprSingle ("," "$" VarName TypeDeclaration? "in" ExprSingle)* "satisfies" ExprSingle
	NS
	( Tag for “ExprSingle” in [40]

	[51]   
	TypeswitchExpr
	   ::=   
	<"typeswitch" "("> Expr ")" CaseClause+ "default" ("$" VarName)? "return" ExprSingle
	NS
	( Tag for “ExprSingle” in [40]

	[52]   
	CaseClause
	   ::=   
	"case" ("$" VarName "as")? SequenceType "return" Expr
	NS
	( Won’t Reach

	[53]   
	IfExpr
	   ::=   
	<"if" "("> Expr ")" "then" Expr "else" ExprSingle
	NS
	( Tag for “ExprSingle” in [40]

	[54]   
	OrExpr
	   ::=   
	AndExpr ( "or" AndExpr )*
	S
	

	[55]   
	AndExpr
	   ::=   
	InstanceofExpr ( "and" InstanceofExpr )*
	S
	

	[56]   
	InstanceofExpr
	   ::=   
	TreatExpr ( <"instance" "of"> SequenceType )?
	S
	( Tag NS

	[57]   
	TreatExpr
	   ::=   
	CastableExpr ( <"treat" "as"> SequenceType )?
	S
	( Tag NS

	[58]   
	CastableExpr
	   ::=   
	CastExpr ( <"castable" "as"> SingleType )?
	S
	( Tag NS

	[59]   
	CastExpr
	   ::=   
	ComparisonExpr ( <"cast" "as"> SingleType )?
	S
	( Tag NS

	[60]   
	ComparisonExpr
	   ::=   
	RangeExpr ( (ValueComp
| GeneralComp
| NodeComp
| OrderComp) RangeExpr )?
	S
	 

	[61]   
	RangeExpr
	   ::=   
	AdditiveExpr ( "to" AdditiveExpr )?
	S
	

	[62]   
	AdditiveExpr
	   ::=   
	MultiplicativeExpr ( ("+" | "-") MultiplicativeExpr )*
	S
	

	[63]   
	MultiplicativeExpr
	   ::=   
	UnaryExpr ( ("*" | "div" | "idiv" | "mod") UnaryExpr )*
	S
	

	[64]   
	UnaryExpr
	   ::=   
	("-" | "+")* UnionExpr
	S
	

	[65]   
	UnionExpr
	   ::=   
	IntersectExceptExpr ( ("union" | "|") IntersectExceptExpr )*
	S
	

	[66]   
	IntersectExceptExpr
	   ::=   
	ValueExpr ( ("intersect" | "except") ValueExpr )*
	S
	

	[67]   
	ValueExpr
	   ::=   
	ValidateExpr | PathExpr
	S
	

	[68]   
	PathExpr
	   ::=   
	("/" RelativePathExpr?)
| ("//" RelativePathExpr)
| RelativePathExpr
	S
	

	[69]   
	RelativePathExpr
	   ::=   
	StepExpr (("/" | "//") StepExpr)*
	S
	

	[70]   
	StepExpr
	   ::=   
	AxisStep | FilterStep
	S
	

	[71]   
	AxisStep
	   ::=   
	(ForwardStep | ReverseStep) Predicates
	S
	

	[72]   
	FilterStep
	   ::=   
	PrimaryExpr Predicates
	S
	

	[73]   
	PrimaryExpr
	   ::=   
	Literal | FunctionCall | ("$" VarName) | ParenthesizedExpr | Constructor
	S
	

	[74]   
	Predicates
	   ::=   
	("[" Expr "]")*
	NS
	

	[75]   
	ValidateExpr
	   ::=   
	(<"validate" "{"> | (<"validate" "global"> "{") | (<"validate" "context"> SchemaContextLocation "{") | (<"validate" SchemaMode> SchemaContext? "{")) Expr "}"
	NS
	( Tag for “ValueExpr” in [67]

	[76]   
	SchemaContext
	   ::=   
	("context" SchemaContextLocation) | "global"
	NS
	

	[77]   
	Constructor
	   ::=   
	ElementConstructor
| XmlComment
| XmlProcessingInstruction
| CdataSection
| ComputedDocumentConstructor
| ComputedElementConstructor
| ComputedAttributeConstructor
| ComputedTextConstructor
	S
	

	[78]   
	GeneralComp
	   ::=   
	"=" | "!=" | "<" | "<=" | ">" | ">="
	S
	

	[79]   
	ValueComp
	   ::=   
	"eq" | "ne" | "lt" | "le" | "gt" | "ge"
	NS
	

	[80]   
	NodeComp
	   ::=   
	"is" | "isnot"
	NS
	

	[81]   
	OrderComp
	   ::=   
	"<<" | ">>"
	NS
	

	[82]   
	ForwardStep
	   ::=   
	(ForwardAxis NodeTest) | AbbreviatedForwardStep
	S
	

	[83]   
	ReverseStep
	   ::=   
	(ReverseAxis NodeTest) | AbbreviatedReverseStep
	NS ?
	

	[84]   
	AbbreviatedForwardStep
	   ::=   
	"." | ("@" NameTest) | NodeTest
	S
	

	[85]   
	AbbreviatedReverseStep
	   ::=   
	".."
	NS ?
	

	[86]   
	ForwardAxis
	   ::=   
	<"child" "::">
| <"descendant" "::">
| <"attribute" "::">
| <"self" "::">
| <"descendant-or-self" "::">
	NS
	( Tag for “Forward Step” in [82]

	[87]   
	ReverseAxis
	   ::=   
	<"parent" "::">
	NS
	( Tag for “Reverse Step” in [83]

	[88]   
	NodeTest
	   ::=   
	KindTest | NameTest
	S
	

	[89]   
	NameTest
	   ::=   
	QName | Wildcard
	S
	

	[90]   
	Wildcard
	   ::=   
	"*"
| <NCName ":" "*">
| <"*" ":" NCName>
	S
	

	[91]   
	Literal
	   ::=   
	NumericLiteral | StringLiteral
	S
	

	[92]   
	NumericLiteral
	   ::=   
	IntegerLiteral | DecimalLiteral | DoubleLiteral
	S
	

	[93]   
	ParenthesizedExpr
	   ::=   
	"(" Expr? ")"
	NS
	

	[94]   
	FunctionCall
	   ::=   
	<QName "("> (ExprSingle ("," ExprSingle)*)? ")"
	NS
	

	[95]   
	ElementConstructor
	   ::=   
	"<" QName AttributeList ("/>" | (">" ElementContent* "</" QName S? ">"))
	S
	

	
	
	
	
	
	

	[96]   
	ComputedDocumentConstructor
	   ::=   
	<"document" "{"> Expr "}"
	NS
	( Tag for “Constructor” in [77]

	[97]   
	ComputedElementConstructor
	   ::=   
	(<"element" QName "{"> | (<"element" "{"> Expr "}" "{")) Expr? "}"
	NS
	( Tag for “Constructor” in [77]

	[98]   
	ComputedAttributeConstructor
	   ::=   
	(<"attribute" QName "{"> | (<"attribute" "{"> Expr "}" "{")) Expr? "}"
	NS
	( Tag for “Constructor” in [77]

	[99]   
	ComputedTextConstructor
	   ::=   
	<"text" "{"> Expr? "}"
	NS
	( Tag for “Constructor” in [77]

	[100]   
	CdataSection
	   ::=   
	"<![CDATA[" Char* "]]>"
	NS
	( Tag for “Constructor” in [77]

	[101]   
	XmlProcessingInstruction
	   ::=   
	"<?" PITarget Char* "?>"
	NS
	( Tag for “Constructor” in [77]

	[102]   
	XmlComment
	   ::=   
	"<!--" Char* "-->"
	S
	( Tag for “Constructor” in [77]

	[103]   
	ElementContent
	   ::=   
	ElementContentChar
| "{{"
| "}}"
| ElementConstructor
| EnclosedExpr
| CdataSection
| CharRef
| PredefinedEntityRef
| XmlComment
| XmlProcessingInstruction
	S
	

	[104]   
	AttributeList
	   ::=   
	(S (QName S? "=" S? AttributeValue)?)*
	NS
	

	[105]   
	AttributeValue
	   ::=   
	('"' (EscapeQuot | AttributeValueContent)* '"')
| ("'" (EscapeApos | AttributeValueContent)* "'")
	NS
	

	[106]   
	AttributeValueContent
	   ::=   
	QuoteAttributeContentChar
| AposAttributeContentChar
| CharRef
| "{{"
| "}}"
| EnclosedExpr
| PredefinedEntityRef
	NS
	

	[107]   
	EnclosedExpr
	   ::=   
	"{" Expr "}"
	NS
	

	[108]   
	XMLSpaceDecl
	   ::=   
	<"declare" "xmlspace"> "=" ("preserve" | "strip")
	NS
	( Tag for “Prolog” in [31]

	[109]   
	DefaultCollationDecl
	   ::=   
	<"default" "collation" "="> StringLiteral
	NS
	( Tag for “Prolog” in [31]

	[110]   
	NamespaceDecl
	   ::=   
	<"declare" "namespace"> NCName "=" StringLiteral
	NS
	( Tag for “Prolog” in [31]

	[111]   
	DefaultNamespaceDecl
	   ::=   
	(<"default" "element"> | <"default" "function">) "namespace" "=" StringLiteral
	NS
	( Tag for “Prolog” in [31]

	[112]   
	FunctionDefn
	   ::=   
	<"define" "function"> <QName "("> ParamList? (")" | (<")" "as"> SequenceType)) (EnclosedExpr | "external")
	NS
	( Tag for “Prolog” in [31]

	[113]   
	ParamList
	   ::=   
	Param ("," Param)*
	NS
	

	[114]   
	Param
	   ::=   
	"$" VarName TypeDeclaration?
	NS
	

	[115]   
	TypeDeclaration
	   ::=   
	"as" SequenceType
	NS
	

	[116]   
	SingleType
	   ::=   
	AtomicType "?"?
	NS
	

	[117]   
	SequenceType
	   ::=   
	(ItemType OccurrenceIndicator?)
| <"empty" "(" ")">
	NS
	Won’t Reach-  [112]

	[118]   
	AtomicType
	   ::=   
	QName
	NS
	

	[119]   
	ItemType
	   ::=   
	AtomicType | KindTest | <"item" "(" ")">
	NS
	Won’t Reach-  [112]

	[120]   
	KindTest
	   ::=   
	DocumentTest
| ElementTest
| AttributeTest
| ProcessingInstructionTest
| CommentTest
| TextTest
| AnyKindTest
	NS
	

	[121]   
	ElementTest
	   ::=   
	<"element" "("> ((SchemaContextPath LocalName)
| (NodeName ("," TypeName "nillable"?)?))? ")"
	NS
	( Tag for “FunctionDefn” in [112]

	[122]   
	AttributeTest
	   ::=   
	<"attribute" "("> ((SchemaContextPath "@" LocalName)
| ("@" NodeName ("," TypeName)?))? ")"
	NS
	( Tag for “FunctionDefn” in [112]

	[123]   
	ProcessingInstructionTest
	   ::=   
	<"processing-instruction" "("> StringLiteral? ")"
	NS
	( Tag for “FunctionDefn” in [112]

	[124]   
	DocumentTest
	   ::=   
	<"document-node" "("> ElementTest? ")"
	NS
	( Tag for “FunctionDefn” in [112]

	[125]   
	CommentTest
	   ::=   
	<"comment" "("> ")"
	NS
	( Tag for “FunctionDefn” in [112]

	[126]   
	TextTest
	   ::=   
	<"text" "("> ")"
	NS
	( Tag for “FunctionDefn” in [112]

	[127]   
	AnyKindTest
	   ::=   
	<"node" "("> ")"
	NS
	( Tag for “FunctionDefn” in [112]

	[128]   
	SchemaContextPath
	   ::=   
	<SchemaGlobalContext "/"> <SchemaContextStep "/">*
	NS
	

	[129]   
	SchemaContextLocation
	   ::=   
	(SchemaContextPath QName) | SchemaGlobalTypeName
	NS
	

	[130]   
	LocalName
	   ::=   
	QName
	NS
	

	[131]   
	NodeName
	   ::=   
	QName | "*"
	NS
	

	[132]   
	TypeName
	   ::=   
	QName | "*"
	NS
	

	[133]   
	OccurrenceIndicator
	   ::=   
	"?" | "*" | "+"
	NS
	

	[134]   
	ValidationDecl
	   ::=   
	<"validation" "lax"> | <"validation" "strict"> | <"validation" "skip">
	NS
	( Tag for “Prolog” in [31]

	[135]   
	SchemaImport
	   ::=   
	<"import" "schema"> SchemaPrefix? StringLiteral <"at" StringLiteral>?
	NS
	( Tag for “Prolog” in [31]

	[136]   
	SchemaPrefix
	   ::=   
	("namespace" NCName "=") | (<"default" "element"> "namespace" "=")
	NS
	( Tag for “SchemaImport” in [135]


