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 1 Overview
 1.1 Teradata DbLink
 Teradata DbLink is a database facility that allows data from external systems to be accessed
 within Teradata via SQL queries.
 Figure 1 DbLink Logical Architecture
 The DbLink facility is read only. That is, data from external systems can be made available in
 Teradata, but it is not possible (via this mechanism) to modify the data in external systems via
 Teradata queries.
 The Teradata DbLink facility may be likened to a view onto data contained in another database
 platform.
 1.2 Document Organisation
 This document is organised into the following sections:
 • Overview (this section) – an overview of the DbLink architecture and operations.
 • User Guide – information relating to the operations and management of the DbLink facility.
 • Installation Guide – information relating to the installation of the DbLink software.
 • Troubleshooting – tips to assist with the resolution of commonly encountered problems.
 1.3 Requirements
 The DbLink facility requires one (or more) external servers that act as a gateway (or proxy) to
 the foreign database.
 Figure 2 DBLink Physical Architecture
 The DbLink facility running on Teradata (a table UDF) uses the gateway to execute queries on
 the Foreign DBMS (the remote system). The gateway distributes the data returned from the
 remote system to the Teradata AMPs as it is retrieved from the Foreign DBMS (the remote
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 system).
 The foreign database platform can be any technology1 that supports both JDBC and SELECT
 style queries2.
 1.4 Architecture
 The DbLink facility consists of the following components:
 • A Java Table UDF that is installed in the Teradata database.
 • The DbLink Server running on the DbLink Gateway system. The DbLink Server is also
 Java based.
 • Suitable JDBC drivers for the external system(s) that will be accessed
 • Optionally, DbLink Drivers that support the interactions between the Foreign DBMS and
 the DbLink Gateway.3
 • One or more foreign DBMS’ to intereact with.
 • Teradata database(s) to contain the DbLink metadata tables, Table UDF definition and JAR
 files.
 • One or more queries (or views) that reference the Table UDF.
 The DbLink Metadata database contains details relating to the external systems and data that
 may be accessed. The DbLink Metadata database consists of two tables as follows:
 • DbLinkMeta – contains credentials for the remote system, the query to run on the remote
 system and the name of the DbLink driver (if any).
 • DbLinkLogTbl – contains a log of DbLink accesses and performance metrics.
 1.5 Operations
 The DbLink facility is a “pull” style of technology. That is, nothing will happen until a query is
 submitted that accesses the DbLink Table UDF. When a query is submitted a series of steps are
 initiated as depicted in the following diagram. These steps are explained in the text following
 the diagram.
 1 Currently there is support for Teradata and limited support for Oracle.
 2 The query language does not need to be compatible with Teradata nor does it need to be ANSI standard.
 3 The DbLink drivers perform various tasks related to the translation of the foreign databases’ physical details to
 Teradata physical details. For example, some databases have data types such as ROWID and BIT. There are no
 direct equivalents in Teradata, so the DbLink Driver might convert these to CHAR(n) and ByteInt respectively.
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 Figure 3 DbLink process flow
 When a user query accesses the Table UDF either directly or through a view, procedure or
 some other mechanism an all AMP operation will be initiated, this will result in the Table UDF
 being activated on all of the AMP’s.
 The UDF contacts the DbLink gateway � with details of the request, specifically the name of
 the DbLink to be accessed. The name of the DbLink is the key to the DbLinkMeta table.
 The DbLink gateway uses a “Control Session” to query the DbLinkMeta table � using the DbLink
 named in the request. The details retrieved from the DbLinkMeta table � are used to connect to the
 remote system and run the query associated � with the DbLink Metadata.
 When the remote system has completed execution of the query and prepared the results for retrieval, the
 DbLink Gateway starts retrieving rows from the remote system �. The rows retrieved are distributed to
 each of the AMP’s participating in the request � until End Of Data is reported. At this point the UDF
 has completed its processing and Teradata can complete the user’s Query as normal.
 1.6 Supported Systems
 The following systems and data types have been tested:
 • Teradata
 • Integer data types (Integer, BigInt, SmallInt and ByteInt).
 • BCD Data types (Decimal).
 • Temporal data types (Timestamp, Date and Time).
 • Floating Point data types (Double Precision and Float).
 • Character (Character and VarChar).
 • Oracle 10
 • Integer data types (Integer)
 • BCD Data Types (Decimal and Number)
 • Temporal Data Types (Date and Timestamp without time zone)
 • Character (VARCHAR2)
 • ROWID
 Support for other DBMS may be added through the creation of plugin translation libraries.
 1.7 Roadmap
 The Roadmap consists of the following three major categories:
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 • Increase the number of supported systems and data types through DbLink Driver extensions
 • Increase performance.
 • Improve facilities such as:
 • Improved management interface • Management of link definition from the administrative utility
 • Improved shutdown processing
 • Password encryption
 • Richer DbLink Driver plugin interface. • Relocate the Oracle JDBC driver to the plugin’s directory
 • Support Query editing prior to submission
 • Allow automatic removal of trailing semi-colon from Oracle queries
 • Substitution of placeholders in queries with literal values prior to submission
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 2 User Guide
 2.1 Introduction
 This section describes the following:
 • DbLink Data Model.
 • Maintaining the DbLink MetaData.
 • How to use the DbLink facility (the Table UDF).
 • How to manage the external server.
 2.2 DbLink Data Model
 2.2.1 Model
 The DbLink facility operates based upon metadata stored in the DbLink Data Model. The
 Data Model consists of two tables as follows:
 • DbLinkMeta – contains credentials for the remote system, the query to run on the remote
 system and the name of the DbLink driver (if any).
 • DbLinkLogTbl – contains a log of DbLink accesses and performance metrics.
 The structure of the two tables is described in the following sections.
 2.2.2 DbLinkMeta
 The DbLinkMeta Table consists of the following columns:
 Name Data Type Description
 Name (PK) VarChar(80) The name of a DbLink Meta data entry.
 Description VarChar(5,000) An optional comment describing the DbLink.
 JdbcDriverClassName VarChar(80) The name of the JDBC Driver class for the
 remote database. This is system dependent.
 The Teradata JDBC driver class name is
 com.teradata.jdbc.TeraDriver. Oracle’s is
 oracle.jdbc.driver.OracleDriver.
 Refer to the relevant documentation for other
 JDBC driver class names.
 ConnectionURL VarChar(80) The JDBC URL used to connect to the remote
 system. The format is defined by the foreign
 DBMS’ JDBC driver. The general format is as
 follows:
 jdbc:technology://host[:port]/options
 For example a URL to connect to a Teradata
 system named running on the host named
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 “prod” and with the default database being set
 to “pdata” upon successful logon would be:
 jdbc:teradata://prod/database=pdata
 UserId VarChar(80) The ID of the user to use when connecting to
 the remote system.
 Pass VarChar(64) The corresponding password for the User Id.
 HandlerClassName VarChar(80) The Java class name of the DbLink driver to be
 used for interacting with the foreign system. If
 null, a generic handler will be used, that will
 work for Teradata systems and basic datatypes
 such as Integer and character data types for
 most systems.
 RemoteQuery VarChar(20,000) The “Select” query to be executed on the
 remote system.
 Only the following users require access the DbLink metadata tables:
 • Administrators responsible of the maintenance of the DbLink facilities.
 • The user ID used by the DBLink Server process when it is run.
 Note that there is no requirement that ordinary users have any access rights on the
 DbLinkMeta Table. Specifically, ordinary Teradata users do not need select privilege on the
 DbLinkMeta Table and this privilege should not be granted to ordinary users.
 2.2.3 DbLinkLogTbl
 The DbLinkLogTbl consists of the following columns:
 Name Data Type Description
 Name (PK) VarChar(80) The name of a DbLink Meta data entry.
 UserId VarChar(30) The ID of the Teradata user who submitted the
 request.
 SessionNo (PK) BigInt The Teradata Database session number of the
 user making the request.
 RequestNo (PK) BigInt The Teradata Request Number.
 StatementNo (PK) SmallInt A value that identifies the statement containing
 the Table UDF in a multi-statement request.
 RequestType SmallInt The type of request made of the DbLink facility:
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 • 0 -> Get external data
 • 1 -> Get external meta data.
 LogTime Timestamp(6) The date and time when the entry was created in
 this table.
 RemoteLogonElapsed Integer The time in milliseconds required to establish a
 connection (logon) to the remote system.
 RemoteExecuteElapsed Integer The time in milliseconds required to execute the
 remote query. This is measured as the elapsed
 time between submission of the query to the
 remote system and when the first row is ready for
 retrieval.
 RemoteRetrieveElapsed Integer The time in milliseconds required to retrieve the
 “spooled” data set from the remote system.
 RowCount Integer The number of rows retrieved from the remote
 system.
 RemoteErrorText VarChar(400) The error text (if any) returned from the remote
 system. If no error is encountered, this will be
 null.
 If DBQL logging is enabled, the UserID, sessionNo and requestNo values may be used to
 join to DBQL tables to obtain additional information.
 There is no mechanism to retire old data from the DbLinkLogTbl provided as part of the
 DbLink facility. You may wish to schedule your own clean-up process based upon the
 following query or similar:4
 delete from dblinklogtbl where logTime < current_date – 90 ;
 2.3 Metadata Maintenance
 2.3.1 Overview
 Access to data in an external system is defined by entries in the DbLinkMeta table. Each
 entry in the DbLinkMeta table defines a link to an external system. The name column
 identifies the DbLink and is used by the DbLink system to obtain the external data.
 The following query may be used to create a new DbLink access:
 insert into DBLinkMeta values ('ora-02', 'Sample of columns on Oracle', 'oracle.jdbc.driver.OracleDriver', 'jdbc:oracle:thin:@e6520-ora:1521:xe', 'system', 'sys3', 'com.teradata.dblink.oracle.OracleHandler',
 4 The sample query will remove log entries that are older than 90 days from the current system date and time.
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 'select * from DBA_TAB_COLS where rownum < 100 -- and data_type = ''NUMBER'' -- and (data_precision is not null or data_scale is not null) and table_name = ''DBA_TAB_COLS'' ');
 The above query, creates a DbLink Metadata entry with the following characteristics:
 • The name of the link is “ora-02”. The name of a DbLink can contain any valid ASCII
 character except a full colon (‘:’).
 Link names are not case sensitive.
 • An optional comment “Sample of columns on Oracle” has been included.
 • The JDBC driver class name to connect to this Oracle system is
 ‘oracle.jdbc.driver.OracleDriver’. This entry is specific to the foreign database
 technology. For details about valid entries, you must refer to the JDBC documentation
 for that foreign database.
 This is a required entry.
 • The JDBC URL is ‘jdbc:oracle:thin:@e6520-ora:1521:xe’. Like the JDBC driver
 class name, the format of the JDBC URL is system dependent. It is also site specific.
 For the format and available options in the URL, you must refer to the foreign DBMS
 JDBC documentation. Additionally, you must determine what, if any, site specific
 options must be specified in the JDBC URL. For example, the host name (e6520-ora in
 this example), the port (1521) or in the case of Oracle the SSID (xe).
 • The user Id to use when connecting the remote system is “system” in this example. This
 will need to be determined from an administrator or owner (e.g. a DBA or application
 team) of the remote system.
 • The Password to use when connecting to the remote system is “sys3” in this example.
 Like the user ID, this must be determined from an admin of the remote system.
 • The DbLink Handler for Oracle is entered as
 ‘com.teradata.dblink.oracle.OracleHandler’. This value is defined by the DbLink
 system a table of valid entries is listed below. Note that it is possible for custom DBLink
 Handlers to be built to meet specific requirements, you should ascertain if any have been
 built for your site, and if so, use the site specific list of DbLink Handlers.
 • The query to run on the remote system (the “remote query”) has been entered as: select * from DBA_TAB_COLS where rownum < 100 -- and data_type = 'NUMBER' -- and (data_precision is not null or data_scale is not null) and table_name = 'DBA_TAB_COLS'
 The query selects a small number of rows from DBA_TAB_COLS where the table_name is
 ‘dba_tab_cols’. The data returned is information about the columns in the object named
 DBA_TAB_COLS. This is similar to querying DBC.COLUMNS on Teradata.
 Important Note: see below for rules about queries that may be entered.
 It is also possible to modify and delete DbLinks using the appropriate update or delete query.
 For example the following query (run on Teradata) changes the remote query for the above
 example to return the content of the table named t (with the ROWID of each row).
 update dblinkmeta set remoteQuery = 'select rowid, t.* from t order by t.id
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 ' where name = 'ora-02'
 2.3.2 DbLink Driver names
 Currently there is only one DbLink Driver name defined. This is for Oracle.
 Foreign DBMS DbLink Driver class name
 Teradata Null
 Oracle com.teradata.dblink.oracle.OracleHandler
 2.3.3 Remote Query rules
 The following rules apply to “remote queries”:
 Technology Description
 All The query must be a select or equivalent result set generating
 query. For example on Teradata execution of a macro containing
 a single Select (and no other queries before it, including inserts,
 updates and deletes) is also valid.
 All The query must consist of a single Statement (i.e. no multi-
 statement requests)
 Oracle Oracle queries cannot include a terminating semi-colon. If
 they do, the query will fail with an “Invalid Character” error
 when it is submitted to Oracle for processing.
 The error is: “ORA-00911: invalid character”.
 All A maximum of 254 columns may be returned from the UDF.
 All Single quotes contained within the remote query must be escaped
 according to Teradata’s rules for escaping single quotes within
 text literals.
 This can be seen in the where clause of the first example above:
 ... and table_name = ''DBA_TAB_COLS'' ...
 All Case sensitivity is determined by the remote systems rules. For
 example remote queries executed against a Teradata system are
 case insensitive unless the transaction semantics are ANSI.
 Remote queries run against Oracle are case sensitive unless
 techniques (e.g. use of tolower functions) are embedded in the
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 query.
 2.4 Accessing External data
 2.4.1 DbLink Functions
 Once a DbLink metadata entry has been created, it may be referenced in a query via the
 DbLink Table UDF. There are three UDF’s as follows:
 • DbLink – retrieves data from the remote system. The format of the result set is
 determined by the “remote query” defined in the DbLinkMeta.remoteQuery attribute.
 • Since the format of the result set is dependent upon the remote query, the format
 of the result set must be defined as part of the Teradata query that references this
 function.
 • DbLinkGetMeta – retrieves the structure (columns) of the result set that the remote query
 will generate. The format of this result set is one row per column returned by the remote
 query. The columns in each metadata row is as follows:
 • ColumName – than name of the column returned from the remote query.
 • ColumnLabel – a label (often defined by the title clause) of the column.
 • DataType – the native data type as generated by the remote system for this
 column.
 • DisplaySize – The definition of this varies by system. Typically, but not always, it
 is the number of characters that would be required to display this field in a text
 format. For Char, Varchar, large objects and other similar byte/character oriented
 data types, this is often the size of the field (e.g. for BYTE(10), the display size is
 often 10).
 • Decimal Total Digits – The definition of this varies by system. Typically, but not
 always, this is the precision of a field. For example a TIMESTAMP(6) often will
 return 6 in this field. Similarly DECIMAL(10,2) might return 10 in this field.
 • Decimal Fraction Digits - The definition of this varies by system. Typically, but
 not always, this is the scale of a field. For example a DECIMAL(10,2) might
 return 2 in this field.
 • Data Type Code – this is the Java data type code as returned by the foreign
 systems JDBC driver. The value should map to the Java class java.sql.Types.
 http://docs.oracle.com/javase/6/docs/api/java/sql/Types.html
 Note, sometimes JDBC drivers return codes that are not listed in the above link. In
 such cases, the technical documentation pertaining to the JDBC driver should be
 consulted for the definition of “non-standard” codes.
 • Nullability – Indicates whether the field can contain nulls (as reported by the
 foreign system). It is one of three possibilities:
 • NOT NULL – the column can not contain null values.
 • NULL – the column may contain null values (but does not necessarily mean that it
 will).
 • UNKNOWN – the foreign system cannot determine (or does not indicate) whether this
 column is NULL or NOT NULL.
 • TDDataType – a suggestion for a data type that might be used when defining the
 structure of the result set when invoking the DbLink function.
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 • DbLinkGetVersion – retrieves the version of the DbLink UDF deployed on Teradata.
 The format of the output is a single row consisting of a single column. The value in the
 column is the version number in the form major.minor.revision.update.
 Both DbLink and DbLinkGetMeta require a single input parameter. The format of this
 parameter is:
 linkname:dblinkServer[:port]
 Where:
 • linkname is the name of the dblink metadata entry found in the DbLinkMeta table.
 • dbLinkServer is the host name of the server that is running the external server. This may
 also be an IP address5.
 • port is the TCP/IP port over which communications to the DbLinkServer task is
 conducted. The default port is 5000.6
 When specifying a port, omit the square brackets (e.g. link:server:5001).
 2.4.2 Example usage
 2.4.2.1 Oracle definition
 On the system named “e6520-ora” SSID “xe”, the following table has been created:
 create table t ( id integer , i1 integer , n1 number , d1 date , c1 varchar2(100) , ts1 timestamp , n2 number(10,2) )
 Data has been inserted into the table as follows:
 insert into t values (1, 1, 1.2, current_date, 'hello', current_timestamp, 3.14) insert into t values (2, 2, 275678.92392939, date '1900-01-01', 'there', current_timestamp, 12.21)
 The DbLink definition has been created as follows (this action is performed on Teradata):
 insert into DBLinkMeta values ('ora-01', 'An Oracle test link', 'oracle.jdbc.driver.OracleDriver', 'jdbc:oracle:thin:@e6520-ora:1521:xe', 'system', 'sys3', 'com.teradata.dblink.oracle.OracleHandler', 'select rowid, t.d1, t.ts1, t.id, t.i1, t.n1, t.n2, t.c1 from t order by t.id ');
 The following query may be used to access the metadata for the ora-01 DbLink:
 select * from table(dblinkgetmeta('ora-01:vmhost')) as dt ;
 5 It is recommended in the strongest possible terms that host names be used rather than IP addresses.
 6 The port that the DbLinkServer listens on is defined when the server is started.
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 In this case the host running the DbLinkServer task is named “vmhost” the default port
 (5000) will be used for communications.
 The query returns the following (for an Oracle 11 system via Oracle’s “thin” JDBC driver
 ojdbc14 version 10.2.0.5).
 The data returned shows that the remote query will generate 9 columns (one metadata row is
 generated for each column generated by the remote query).
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 Column No
 Column Name
 Column Label
 Data Type Display Size
 Decimal Total Digits
 Decimal Fractional Digits
 Data Type Code
 Nullability TD Data Type
 0 ROWID ROWID ROWID 1 0 0 -8 NOT NULL CHAR(18)
 1 D1 D1 DATE 7 0 0 91 NULL TIMESTAMP(0)
 2 TS1 TS1 TIMESTAMP(6) 11 0 6 93 NULL TIMESTAMP(6)
 3 ID ID NUMBER(38) 22 38 0 2 NULL DECIMAL(38)
 4 I1 I1 NUMBER(38) 22 38 0 2 NULL DECIMAL(38)
 5 N1 N1 NUMBER(0) 22 0 -127 2 NULL NUMBER
 6 N2 N2 NUMBER(10, 2) 22 10 2 2 NULL DECIMAL(10, 2)
 7 C1 C1 VARCHAR2(100) 100 100 0 12 NULL VARCHAR(100)
 Table 1 DbLink Metadata from Oracle
 The column N1 is reported as a NUMBER without precision (and scale) because that is how it is defined in Oracle. However, it may be
 necessary to cast this column as a Teradata DECIMAL with a precision and scale. Appropriate values for the precision and scale must be
 selected based upon a review of the data found within this column on the Oracle system.7
 Other numeric columns (e.g. I1 which was original defined as an integer in the Oracle table) are reported as NUMBER(38) because this is how
 the Oracle JDBC driver presents them to the DBLink Server. As such, the suggested data type for Teradata is DECIMAL(38). If it is required
 that these values be managed as another type in Teradata, then an appropriate cast can be applied in the select clause of the Teradata query that
 references the table UDF8.
 The following query may be used to access the data from the foreign system as defined by the ora-01 link:
 7 In Teradata 14.00.03.02 and earlier, returning a value of data type NUMBER from a table UDF could result in subsequent parameters being “zeroed”. Incident
 RECG2XUZ8 has been raised to address this issue. 8 Casting of the Table UDF data types must occur in the select list, not the returns clause of the UDF. The returns clause must always list a data type that is of similar
 structure to the base data type.
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 select dt.*
 from table(DbLink('ora-01:vmhost') returns (
 rowIdVal varchar(18)
 ,d1 timestamp(0)
 ,ts1 timestamp(6)
 ,idVal decimal(38)
 ,i1 decimal(38)
 ,n1 decimal(38,10)
 ,n2 decimal(10,2)
 ,c1 varchar(100)
 )
 ) as dt
 ;
 In this case the host running the DbLinkServer task is named “vmhost” the default port (5000) will be used for communications.
 The query returns the following (for an Oracle 11 system via Oracle’s “thin” JDBC driver).
 RowIdVal Dt1 Ts1 idVal I1 N1 N2 C1
 AAAN+XAABAAAPJRAAA 2014-04-11 14:28:42.0 2014-04-11 14:28:42.0 1 1 1.2000000000 3.14 hello
 AAAN+XAABAAAPJRAAB 1899-12-31 14:00:00.0 2014-04-11 14:28:46.764531 2 2 275678.9239293900 12.21 there
 Note that the NUMBER column (n1) was defined as a DECIMAL(38,10), the remainder of the columns are as per the format returned from the
 DbLinkGetMeta query.
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 2.4.2.2 Remote Teradata Access
 The following example shows how to set up a DBLink query to a remote Teradata system
 and retrieve the content of the DBC.DBCInfo table/view. The name used to identify this
 remote query is “dbcinfo”.
 The following query creates the necessary entry in the DbLinkMeta table.
 insert into dblinkmeta (name, description, jdbcDriverClassName, ConnectionUrl, UserId, pass, handlerClassName, remoteQuery ) values ( 'dbcinfo', 'Query DBC.DBCInfo from remote system', 'com.teradata.jdbc.TeraDriver', 'jdbc:teradata://dbc/', 'gm310509', 'pass', null, 'select * from dbc.dbcinfo order by 1;' );
 Once created, we can either run the remote query and observe the results or obtain the
 metadata that shows what type of results set will be generated. Following is the query to
 access the metadata:
 select * from table(dblinkgetmeta('dbcinfo:vmhost')) as dt ;
 Note that the query references the dblink we just created (named “dbcinfo”) and the name of
 the system that is running the dbLink Server (in this case “vmhost”). The results of the above
 query are:
 Column No
 Column Name
 Column Label
 Data Type Display Size
 Decimal Total Digits
 Decimal Fractional Digits
 Data Type Code
 Null ability TD Data Type
 0 InfoKey InfoKey VARCHAR(30) 30 0 0 12 UNKNOWN VARCHAR(30)
 1 InfoData InfoData VARCHAR(16384) 16384 0 0 12 UNKNOWN VARCHAR(16384)
 Of all of the information returned, the 2 most useful columns are the Column Name and the
 TD Data Type. These two pieces of information may be used to formulate the query that
 accesses the data on the remote system. Following is an example of that query:
 select dt.* from table(DbLink('dbcinfo:vmhost') returns ( InfoKey varchar(30) ,InfoData varchar(16384) ) ) as dt ;
 On my system the above query produces the following result:
 InfoKey InfoData
 LANGUAGE SUPPORT MODE Standard
 RELEASE 14.00.03.02
 VERSION 14.00.03.02
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 2.4.3 Obtain Table UDF version
 The following query (run on Teradata) may be used to obtain the version of the Table UDF
 currently installed on Teradata.
 select * from Table(DbLinkGetVersion()) as DT;
 2.4.4 Wrapping DbLinks in views
 It is strongly recommended that the access to external data be wrapped in views that
 reference the Table UDF DbLink.
 The advantages of doing this include:
 • Managing who can access which external data and when they can do it via permissions
 • Managing the workload through the addition of external servers and updating the view
 definition accordingly (no need to modify ETL code).
 • Conversion of a DbLink to a physical Teradata table.
 For example the following view might be used to access the “ora-01” link.
 replace view lnk_ora_01 as select dt.rowIdVal dt.d1 , dt.ts1 , dt.idVal , dt.i1 , dt.n1 , dt.n2 , dt.c1 from table(DbLink('ora-01:vmhost') returns ( rowIdVal varchar(18) ,d1 timstamp(0) ,ts1 timestamp(6) ,idVal decimal(38) ,i1 decimal(38) ,n1 decimal(38,10) ,n2 decimal(10,2) ,c1 varchar(100) ) ) as dt ;
 The external data may then be accessed via the following Teradata query:
 select * from lnk_ora_01 ;
 2.4.5 Filtering external data
 When accessing external data, it may sometimes be necessary to filter the data in some way.
 This is typically achieved by including a where clause of some description in a select query.
 There are two options for placement of the where clause. These options are:
 • In the Teradata query that references the DBLink Table UDF.
 • In the Remote Query that is entered into the DbLinkMeta table.
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 If the Teradata query includes a where clause, then the conditions specified are applied on
 Teradata after all of the data generated by the remote query has been retrieved.
 If the remote query includes a where clause, then the conditions specified are applied on the
 remote database. Only those rows that satisfy the conditions are retrieved from the remote
 system.
 The pros and cons of these options are set out in the following table:
 Name Data Type Description
 Name VarChar(80) The name of a DbLink Meta data entry. This is Primary Key
 of this table.
 UserId VarChar(30) The ID of the Teradata user who submitted the request.
 • Where clause in Teradata:
 • Pro: Processing is performed on Teradata leveraging the benefits of Teradata’s
 Massively Parallel Processing – minimal impact on remote system.
 • Con: Entire content of remote table is transferred across the network each time the
 DbLink is referenced.
 • Where clause in remote query:
 • Pro: A smaller data set is extracted and transferred across the network.
 • Con: A potentially unknown amount of data is not visible to the Teradata
 processes. Query may take longer to execute due to remote system workload and
 lack of MPP capabilities.
 A similar discussion may be conducted for other operations such as aggregation, OLAP,
 joins and so on. There is no single “correct” answer as to where the processing should occur.
 Factors such as remote system capacity, network capacity, system performance, available
 time to execute, the number of times the data will be used in subsequent queries and more
 must all be considered. The “correct” choice of remote processing will be the outcome of a
 balanced decision based upon all of the mentioned factors. Having said that, often it will be
 beneficial to apply the “touch and take” rule which says that if you are touching a table, take
 the entire content and persist on Teradata in a permanent table9.
 2.5 Managing the External Server
 2.5.1 Introduction
 There are two utilities that may be used to manage and/or test the operations of the DbLink
 external server. These are:
 • A command line based utility
 • A web based utility.
 9 An “Insert select” or “create table as” query referencing the Table UDF may be used for the purpose of
 persisting the remote data in a permanent Teradata table.

Page 22
                        

Teradata DbLink
 Teradata CONFIDENTIAL 2-4
 The command line based utility is useful for background management of the DbLink Server
 (e.g. including a shutdown operation when the system is being shut down or rebooted).
 Both the web based and command line utilities may be used to administer the server.
 When the DBLink Server starts, it will attempt to connect to the Teradata system containing
 the DbLinkMeta table using the credentials supplied on the command line and/or in the
 configuration file. The session that is established will remain open the entire time that the
 DbLink Server is running. For the purposes of this document this database session is referred
 to as the “Control Session”.
 Should the Teradata server be restarted or the Control Session terminated for some reason or
 any other type of error occurs on the Control Session, the DbLink Server will automatically
 attempt to recover the session. If the session cannot be recovered, an error is returned to the
 user via the DbLink Table UDF.
 2.5.2 System Requirements
 The DbLink software requires a Java JRE 6.0 (also known as JRE 1.6) or later. The web
 based administration tool requires a suitable Java container such as Apache tomcat 7.0 or
 later10.
 The web based administrator has been tested with Internet Explorer version 9 other browsers
 and versions that support JavaScript and Cookies should also be suitable.
 2.5.3 Starting the server
 The server can only be started from the command line. 11
 The following command may be used:
 java –jar DbLinkServer.jar –l plugindir –u user –p pass
 Where:
 -jar DbLinkServer.jar Specifies the DbLinkServer executable to the java runtime
 environment (JRE)
 -l plugindir Specifies the directory containing plugins such as the Oracle DbLink
 driver.
 -u user A user ID used to connect to Teradata. The User ID Must be able to
 read the DbLinkMeta table and insert to the DbLinkLogTbl
 -p pass The password associated with the Teradata User Id.
 Additional options are available but have been left to their default values. These options
 include:
 -j jdbcurl A JDBC URL that defines the connection to Teradata.
 Default: -j jdbc:teradata://dbc/
 -o port Specifies the port that the DbLink server will listen to for incoming
 requests.
 Default:
 10 Apache tomcat version 6.0 or later should also be OK, but has not been tested.
 11 Or a script such as a Windows shortcut a Windows service or Unix shell script etc.
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 -p 5000
 Alternatively all of the above parameters may be specified in a configuration file which is
 referenced by the –c option as per the following example:
 java –jar DbLinkServer.jar –c dblink.properties
 It is also possible to mix the –c and other options as per the following example. In this case,
 the values found on the command line will be used in preference to the values found in the
 configuration file.
 java –jar DbLinkServer.jar –c dblink.properties –u fred
 In the above example, the user ID will be fred, even if an alternative user ID is specified in
 the configuration file.
 Specification of an invalid option (e.g. –?) will result in a summary of the arguments being
 printed.
 C:\...\DbLinkServer>java -jar DbLinkServer.jar -? DbLink Server version: 1.03.00.00 Invalid Option: Unrecognized option: -? usage: Server [-c configfile] [-l lib] [-o port] [-j url] [-u user] [-p password] Where: -c,--config <arg> specifies the location of a file containing additional configuration information. -j,--jdbcurl <arg> specifies the URL of a Teradata server. -l,--lib <arg> specifies the path to a directory containing supporting libraries. -o,--port <arg> specifies the port on which to listen for incoming requests. Must be an integer. -p,--password <arg> specifies the password of the user of the Teradata server. -u,--user <arg> specifies the user of the Teradata server. InvalidArgumentsException: com.teradata.dblink.server.InvalidArgumentsException: Unrecognized option: -h Shutting down. C:\...\DbLinkServer >
 It is strongly recommended that the DbLink server is started as part of the host Operating
 Systems boot procedures. Refer to the host Operating System’s documentation for
 instructions as to how to achieve this.
 2.5.3.1 Configuration file format
 The configuration file is a properties file. The file is a text file consisting of lines of the form
 “key=value”. Lines starting with a # character are considered to be comments and are
 ignored. Blank lines may also be includes, blank lines are ignored.
 The following table lists the key names and provides a description and the default value if
 the key is not present in the configuration file.
 Key Description Default
 jdbcDriverClassName The name of the JDBC driver class
 used to establish the DBLink
 Metadata connection (i.e. the
 connection to the system containing
 the DbLink Data Model).
 com.teradata.jdbc.TeraDriver
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 jdbcurl The URL used to establish the
 DBLink Metadata connection
 jdbc:teradata://dbc/
 user The ID of the user used to establiush
 the DBLink Metadatga connection.
 password The password of the user used to
 establish the DBLink Metadata
 connection.
 lib The path to the directory containing
 the DbLink Drivers and foreign
 DBMS JDBC drivers.
 Note \ characters must be escaped
 with a \ (e.g. c:\\dblink\\lib)
 lib
 port The port on which the DbLink
 Server listens for incoming requrests
 5000
 Following is an example configuration file which may be used on a windows system running
 the DbLink Server:
 lib=C:\\Projects\\VMWare\\Shared\\tools\\DbLinkProject\\DbLinkOracleSupport\\dist jdbcDriverClassName=com.teradata.jdbc.TeraDriver jdbcurl=jdbc:teradata://dbc/ user=dblinkManager password=dbLinkPass123
 2.5.4 Stopping the server
 The DbLink server should always be stopped in an orderly fashion via the administrative
 utility. Unless there is no other option, the DbLink server process should not be killed using
 the Operating System’s kill command (or similar).
 2.5.4.1 Command Line
 The following command may be used to stop the server.
 java -jar DbLinkClient.jar -c shutdown
 Where:
 -jar DbLinkClient.jar Specifies the command line DbLinkClient executable to the java
 runtime environment (JRE)
 -c shutdown Run the command “shutdown”.
 Additional options are available but have been left to their default values. These options
 include:
 -h host The name of the host where the DbLinkServer is running
 Default: -h localhost
 -o port Specifies the port that the DbLink server will listen to for incoming
 requests.
 Default: -o 5000
 Specification of an invalid option (e.g. –?) will result in a summary of the arguments being
 printed.
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 Following is an example of the shutdown:
 C:\...\DbLinkClient>java -jar DbLinkClient.jar -c shutdown shutdown Request No: -1 Request: Request{requestType=SHUTDOWN, dbLinkName=null, sessionNo=66660, requestNo=-1, stmtNo=1, userId=gm310509} Server Status: Version: 1.02.02.00 State: ACTIVE Total Requests: 1 DBLink Requests: 0 Test Requests: 0 Active Requests: 0 End of data encountered. Elapsed: 50 ms. C:\...\DbLinkClient>
 2.5.4.2 Web
 The DBLink Server may also be administered using the optional web application.
 To use the web interface you must first know the URL of the web application. Refer to your
 site administrator for details.
 The first time that you use the web interface, you will need to select the “Connection
 Details” link and enter the name of the host running the DbLinkServer process and the port
 that it is listening on.
 Figure 4 DbLink Web Administrator - Specification of Server Details
 Once the connection details have been entered, the server may be shut down by clicking the
 Shutdown link. You will be prompted to confirm that it is OK to continue with the shutdown
 as per the following:
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 Figure 5 DbLink Web Administrator - Confirm Shutdown
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 3 Installation Guide
 3.1 Introduction
 The DBLink Facility consists of the following components:
 • A Table UDF that must be installed on Teradata.
 • A DbLink Server process that must be installed on a non-TPA node or external server
 such as a network attached client.
 • A DbLink Command Line Administration utility.
 • A DbLink Web Administration utility.
 • Zero, one or more plugins required to interact with non-Teradata systems.12 Specifically:
 • JDBC Driver(s) for the remote systems.
 • DbLink Driver(s) for the remote systems.
 • One or more Teradata databases to contain the following items:
 • The compile UDF (JAR) code.
 • The Table Function definitions.
 • The DbLink tables.
 All of these software components require a Java Runtime Environment (JRE) version 6.0 or
 higher (a.k.a. version 1.6 or higher).
 3.2 Install the DbLink Server
 Unzip the DbLinkServer to a directory designated to contain Java programs.
 Unzip the DbLink Plugins to a directory designated to contain Java libraries. Ideally this
 directory will be “near” the DbLink Server. For example, relative to the DbLinkServer
 directory, the plugin directory might be ../dblinkplugin. Alternatively, the plugin directory
 could be placed within the DbLink Server directory (e.g. DbLinkServer/Plugin).
 The plugins directory is referenced via the –l option when running the DbLink Server.
 3.3 Install the DbLink Command Line utility
 Unzip the DbLinkClient to a directory designated to contain Java programs.
 12 Teradata drivers are included in the DbLink distribution.
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 3.4 Create the DbLink metadata tables
 Create the following tables in a database that the DBlink server’s user ID can access.
 /*******************************************************************************
 * DBLink metadata table.
 ******************************************************************************/
 CREATE TABLE DbLinkMeta (
 Name VARCHAR(80),
 Description VARCHAR(5000),
 JdbcDriverClassName VARCHAR(80),
 ConnectionUrl VARCHAR(80),
 UserId VARCHAR(80),
 pass VARCHAR(64),
 handlerClassName VARCHAR(80),
 remoteQuery VARCHAR(20000))
 UNIQUE PRIMARY INDEX ( Name );
 comment on table DbLinkMeta as 'DBLink metadata defines the DBLink operational parameters.';
 comment on column DbLinkMeta.Name as 'The name (PK) of the DBLink.';
 comment on column DbLinkMeta.Description as 'A description of the DBLink.';
 comment on column DbLinkMeta.JdbcDriverClassName as 'The name of the remote system''s JDBC driver class.';
 comment on column DbLinkMeta.ConnectionUrl as 'The JDBC connection URL to the remote system.';
 comment on column DbLinkMeta.UserId as 'The User ID to use when connecting to the remote system.';
 comment on column DbLinkMeta.pass as 'The password of the User.';
 comment on column DbLinkMeta.handlerClassName as 'The name of a handler class used to process the remote system''s result sets.';
 comment on column DbLinkMeta.remoteQuery as 'The SQL to execute on the remote system. May be any valid ''select'' query.';
 /*******************************************************************************
 * DBLink log table.
 ******************************************************************************/
 create table DbLinkLogTbl(
 name varchar(80),
 userId varchar(30),
 sessionNo bigint,
 requestNo bigint,
 statementNo smallint,
 requestType smallint,
 logTime timestamp(6),
 remoteLogonElapsed integer,
 remoteExecuteElapsed integer,
 remoteRetrieveElapsed integer,
 rowCount integer,
 remoteErrorText varchar(400)
 ) primary index (name, userId, sessionNo);
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 comment on table DBLinkLogTbl as 'A log of requests processed by the DBLink system.';
 comment on column DBLinkLogTbl.name as 'The name (PK) of the DBLink.';
 comment on column DBLinkLogTbl.userId as 'The ID of Teradata User (PK) who submitted the request.';
 comment on column DBLinkLogTbl.sessionNo as 'The session number (PK) of the Teradata user who submitted the request.';
 comment on column DBLinkLogTbl.requestNo as 'The request number (PK) within the user''s session.';
 comment on column DBLinkLogTbl.statementNo as 'The statement number (PK) within a request.';
 comment on column DBLinkLogTbl.requestType as 'Identifies the request type (0=get Data, 1=get MetaData, 3=Shutdown, others reserved)';
 comment on column DBLinkLogTbl.logTime as 'The timestamp when the log entry was created.';
 comment on column DBLinkLogTbl.remoteLogonElapsed as 'The time taken (ms) to establish a connection to the remote system.';
 comment on column DBLinkLogTbl.remoteExecuteElapsed as 'The time taken (ms) to execute the query on the remote system.';
 comment on column DBLinkLogTbl.remoteRetrieveElapsed as 'The time taken (ms) to retrieve the data from the remote system.';
 comment on column DBLinkLogTbl.rowCount as 'The numebr of rows retrieved from the remote system.';
 comment on column DBLinkLogTbl.remoteErrorText as 'Text of any error message returned from the remote system.';
 The DBLink Server’s User ID must be able to read (SELECT) from the DbLinkMeta table and write (INSERT) to the DbLinkLogTbl.
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 3.5 Install the DbLink Web utility
 The optional DbLink Web utility requires a suitable Java/JSP web container such as Apache
 Tomcat. Others such as JBoss, WebSphere and so on may also be used.13 Refer to the
 documentation associated with your web container (web server) relating to application
 deployment.
 Several options are available for deploying applications into Apache Tomcat. Two options
 are listed below:
 • Simply copy the DbLinkManagerWeb.war file to the webapps directory of the running server
 • Use the Apache Deployer (a function available in Apache Tomcat Web Application Manager) to deploy the war via a browser.
 3.6 Install the UDF
 3.6.1 Overview
 Installation of the UDF is a two step process:
 1. Transfer two JARs to Teradata using procedures in the SQLJ database.
 2. Creating three Table Functions.
 You will require one (or more) database(s) into which the various database objects (JAR
 Files, Table functions and DbLink tables) will be loaded.
 3.6.2 Permissions
 You will need the following permissions:
 • Execute procedure on the SQLJ database. The SQLJ database contains the procedures
 required to manage the Compiled Java modules (JAR files).
 • Create external procedure on the database into which you will be loading the jar files.
 • Function on the database into which you will be creating the table functions.
 Additional permissions may be required depending upon site specific policies.
 3.6.3 Transfer the JARs
 The JAR Files may be transferred to Teradata by calling either of the following procedures
 from bteq. You must be running bteq on the system that the JAR files have been copied to.
 To copy the JARs to Teradata if they have not already been copied:
 call sqlj.install_jar('CJ!$JARFILECOMMON', 'DbLinkLib', 0);
 13 These containers have not been tested at the time of writing.
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 call sqlj.install_jar('CJ!$JARFILE', 'DbLinkTUdf', 0); call sqlj.alter_java_path('DbLinkTUdf', '(*,DbLinkLib)');
 or if the JARs have previously been copied to Teradata:
 call sqlj.Replace_Jar('CJ!$JARFILECOMMON', 'DbLinkLib'); call sqlj.Replace_Jar('CJ!$JARFILE', 'DbLinkTUDF'); call sqlj.alter_java_path('DbLinkTUdf', '(*,DbLinkLib)');
 Where:
 $JARFILECOMMON Is the path to the file named DbLinkCommon.jar $$JARFILE Is the path to the file named DbLinkTableUDF.jar
 Refer to the “Teradata External Routine Programming” and “Teradata SQL Data Definition”
 manuals for detailed information.14
 3.6.4 Create the Table Functions
 The following queries may be used to create the three table UDF’s.
 replace function DbLink(id varchar(200)) returns table varying columns(254) LANGUAGE JAVA NO SQL PARAMETER STYLE JAVA NOT DETERMINISTIC EXTERNAL NAME 'DbLinkTUdf:com.teradata.dblink.tudf.DbLink.getExternalData'; replace function DbLinkGetMeta(id varchar(200)) returns table ( ColumnName varchar(80), ColumnLabel varchar(80), DataType varchar(80), DisplaySize integer, DecimalTotalDigits integer, DecimalFractionalDigits integer, DataTypeCode integer, nullability varchar(20), TDDataType varchar(80) ) LANGUAGE JAVA NO SQL PARAMETER STYLE JAVA NOT DETERMINISTIC EXTERNAL NAME 'DbLinkTUdf:com.teradata.dblink.tudf.DbLink.getExternalMetaData(java.lang.String, java.lang.String[],java.lang.String[],java.lang.String[],java.lang.Integer[],java.lang.Integer[],java.lang.Integer[],java.lang.Integer[],java.lang.String[],java.lang.String[])'; replace function DbLinkGetVersion() returns table ( VersionText varchar(40) ) LANGUAGE JAVA NO SQL PARAMETER STYLE JAVA NOT DETERMINISTIC EXTERNAL NAME 'DbLinkTUdf:com.teradata.dblink.tudf.DbLink.getVersion';
 14 Note that INSTALL_JAR and REPLACE_JAR do not support the specification of a target database. The
 JAR that is transferred to Teradata will be transferred into the current database as reported by the query
 “select database;”.
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 4 Troubleshooting
 4.1 Introduction
 This section contains information about some common problems that may be experienced
 using the DbLink facility. Most of the information contained herein relates to Table UDF’s
 in Teradata and unless otherwise mentioned does not specifically apply to the DbLink
 facility. Thus this information can be applied equally to troubleshooting other Table UDF’s.
 4.1.1 TPA to DBLink Server communications
 The DBLink UDF must be able to communicate with external systems. This communication
 requirement is twofold:
 1. The UDF must be able to resolve the host name specified in the link name. This may be via lookup from the host file, DNS or some other mechanism. If the mechanism is DNS or something else that requires external communications to another system, the corresponding network connectivity must be enabled.
 2. The UDF must be able to establish communications with the DbLinkServer process to submit a request and retrieve data.
 For example, you may need to get ports opened between the Teradata TPA nodes and
 external systems such as a DNS server and/or the DbLink Gateway external server.
 The above applies to any UDF that requires network connectivity to an external system.
 4.1.2 Parameter Numbering
 When Teradata reports an error relating to the DBLink UDF and references a parameter by
 number, the numbering starts from the first parameter supplied to the UDF. In the case of the
 DbLink UDF, the first parameter is the link name, the second parameter is the first column
 listed in the returns clause.
 Consider the following query:
 select dt.* from table(DbLink('ora-01:vmhost') returns ( rowIdVal varchar(18) ,d1 timestamp(0) ,idVal NUMBER ,i1 NUMBER ,ts1 timestamp(6) ,n1 NUMBER ,n2 number ,c1 varchar(100) ) ) as dt ;
 This query can return the following error:
 [Teradata Database] [TeraJDBC 14.00.00.37] [Error 7576] [SQLState HY000] Numeric overflow in UDF/XSP/UDM involving result argument for DbLink column 6.
 The error relates to column 6, which is the ts1 column. The first parameter is the parameter
 passed to the function (i.e. “ora-01:vmhost”). The second parameter is the first return column
 (i.e. rowIdVal), the third is the second return column (i.e. d1) and so on.
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 4.1.3 ArrayStore Exceptions
 If there is a data type mismatch between the returns clause and the data types being returned,
 then Teradata will report an “ArrayStoreException”.
 Consider the following query:
 select dt.* from table(DbLink('ora-01:vmhost') returns ( rowIdVal varchar(18) ,d1 timstamp(0) ,ts1 timestamp(6) ,idVal integer /* This is a DECIMAL or NUMBER data type */ ,i1 decimal(38) ,n1 decimal(38,10) ,n2 decimal(10,2) ,c1 varchar(100) ) ) as dt ;
 When run, the following error is generated:
 [Teradata Database] [TeraJDBC 14.00.00.37] [Error 7828] [SQLState 38000] Unexpected Java Exception SQLSTATE 38000: An java.lang.ArrayStoreException (java.math.BigDecimal) exception was thrown.
 Unfortunately, there is no indication as to which column is in error in the error message.15 To
 resolve this problem examine the meta data (DbLinkGetMeta(‘ora-01:vmhost’)) and double
 check the recommended TdDataType aligns with the data type specified in the returns
 clause.
 4.1.4 Return of null values
 Under some circumstances a null value might not be returned to the query accessing the
 UDF.
 A Teradata support incident RECEZR665 has been logged to address this.
 4.1.5 Return of Number datatype
 If the returns clause includes NUMBER data types, it is possible that the columns following
 the number will be corrupted16.
 Consider this query:
 select dt.* from table(DbLink('ora-01:vmhost') returns ( rowIdVal varchar(18) ,d1 timestamp(0) ,ts1 timestamp(6) ,idVal number ,i1 number
 15 The message is generated by Teradata and not the UDF, therefore there is no ability for the UDF to report the
 column in error. 16 Specifically the columns following the column after the NUMBER will be set to 0 for numeric data types,
 empty string for character data types and generate a numeric overflow for temporal data types.
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 ,n1 number ,n2 number ,c1 varchar(100) ) ) as dt ;
 Which generates the following result:
 RowIdVal Dt1 Ts1 idVal I1 N1 N2 C1
 AAAN+XAABAAAPJRAAA 2014-04-11 2014-04-11 14:28:42.0 1 0 0 0
 AAAN+XAABAAAPJRAAB 1899-12-31 2014-04-11 14:28:46.764531 2 0 0 0
 However, it should generate this result:
 RowIdVal Dt1 Ts1 idVal I1 N1 N2 C1
 AAAN+XAABAAAPJRAAA 2014-04-11 2014-04-11 14:28:42.0 1 1 1.2000000000 3.14 hello
 AAAN+XAABAAAPJRAAB 1899-12-31 2014-04-11 14:28:46.764531 2 2 275678.9239293900 12.21 there
 A workaround is to use DECIMAL(x,y) in place of NUMBER as per the following query
 (which produced the “correct” result shown above).
 select dt.* from table(DbLink('ora-01:vmhost') returns ( rowIdVal varchar(18) ,d1 timestamp(0) ,ts1 timestamp(6) ,idVal decimal(38) ,i1 decimal(38) ,n1 decimal(38,10) ,n2 decimal(10,2) ,c1 varchar(100) ) ) as dt ;
 A Teradata support incident RECG2XUZ8 has been logged to address this. A DR has also
 been created for this as follows:
 DR 170952 Abstract: Java Table UDF data corruption when returning NUMBER data type.
 4.1.6 One Table UDF per request
 There is a Teradata imposed limit of one Table UDF per statement. Note that a request can
 consist of multiple statements. Therefore a single request can reference multiple Table
 UDF’s provided that the one Table UDF limit per statement is not exceeded.
 Consider the following query:
 select dt.*, type(dt.idVal), type(dt.c1) from table(DbLink('ora-01:vmhost') returns ( rowIdVal varchar(18) ,d1 timestamp(0) ,ts1 timestamp(6) ,idVal decimal(38) ,c1 varchar(100) ,i1 decimal(38) ,n1 decimal(38,4) ,n2 decimal(10,2) ,l1 long varchar ) ) as dt join table(DbLink('ora-01:vmhost') returns (
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 rowIdVal varchar(18) ,d1 timestamp(0) ,ts1 timestamp(6) ,idVal decimal(38) ,c1 varchar(100) ,i1 decimal(38) ,n1 decimal(38,4) ,n2 decimal(10,2) ,l1 long varchar ) ) as ot on dt.rowidVal = ot.rowidval ;
 This query will result in the following error:
 [Teradata Database] [TeraJDBC 14.00.00.37] [Error 3706] [SQLState 42000] Syntax error: Only one table function in a FROM clause is supported.
 However, the following Multi-Statement Request is valid and successfully generates two
 identical result sets (which are not shown in this document):
 select dt.*, type(dt.idVal), type(dt.c1) from table(DbLink('ora-01:vmhost') returns ( rowIdVal varchar(18) ,d1 timestamp(0) ,ts1 timestamp(6) ,idVal decimal(38) ,c1 varchar(100) ,i1 decimal(38) ,n1 decimal(38,4) ,n2 decimal(10,2) ,l1 long varchar ) ) as dt ;select dt.*, type(dt.idVal), type(dt.c1) from table(DbLink('ora-01:vmhost') returns ( rowIdVal varchar(18) ,d1 timestamp(0) ,ts1 timestamp(6) ,idVal decimal(38) ,c1 varchar(100) ,i1 decimal(38) ,n1 decimal(38,4) ,n2 decimal(10,2) ,l1 long varchar ) ) as dt ;
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