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1.1 Overview 
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2 Installation  
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2.1 Operating System 
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2.1.1 Additional Linux Kernel Settings 
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2.2 Java 
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2.3 ExtenDB Parallel Server 
�

0�����
���%����
�$�����
��((����������������((�(�&�� ��� ���A�
����
������������������

����������
�
�����

�

6��!�((�
�
%�

�%��$�������������%���(���������
�
������
�($�������������%��������
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export XDBPATH=/usr/local/extendb-1.1 

 
export CLASSPATH=$XDBPATH/lib/postgresql-8.1-407.jdbc3.jar 
 
#export PATH=$PATH:$XDBPATH/bin�
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. /usr/local/extendb-1.1/extendb_env.sh 
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chown extendb –R /usr/local/extendb-1.1 
chgrp extendb –R /usr/local/extendb-1.1�
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chmod 700 /usr/local/extendb-1.1/bin/*.sh 
chmod 775 /usr/local/extendb-1.1/log 
chmod 755 /usr/local/extendb-1.1/bin/cmdline.sh  
chmod 600 /usr/local/extendb-1.1/config/*�
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export XDBPATH=/usr/local/extendb-1.1 

 
export CLASSPATH=$XDBPATH/lib/postgresql-8.1-407.jdbc3.jar 
 
#export PATH=$PATH:$XDBPATH/bin�
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. /usr/local/extendb-1.1/extendb_env.sh 
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2.3.2 MS-Windows 
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2.4 Underlying Database 
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2.4.1 Logging Considerations 
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2.4.2 Initializing Underlying System 
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2.4.3 Network 
�

6����
��%��$��������%���$�������
��(�����
���,�
����
���%�
����%������%����!����

������������$���������������%(�
�������$��%�����������(���

�

6������
����&=)A����������
�
��������������
���
�������%�

�!��������K.�L���������

6������������������A���(��(�%�(�%����%����
�!�((�,���%%����
���

�

0��������
�����
����%��$����������pg_hba.conf�$�(�A�!��%���
��
�
����
���������!��%��
�
��
���
�%(����
�%���%����%���������
���,�
���0���$�(���
�$���
��������
����
���%�����


��%�$��
�,������initdb�%�����
����(������
�

3����
����(�
���$����������,����%��$������������$�(��%���,��$���
����������
����&=)�


�%����������A�,���!����%(�
����������(��������,�(�!I�

�
# TYPE  DATABASE    USER        CIDR-ADDRESS          METHOD 
host    all  all         192.168.75.0/24       md5 
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2.4.4 Configuring the Underlying Database 
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shared_buffers = 6000 
work_mem = 16384     
maintenance_work_mem = 65536 
effective_cache_size = 90000 
  
wal_buffers = 64 
checkpoint_segments = 128     
checkpoint_timeout = 900 
 
constraint_exclusion = on 
max_connections = 200�
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2.4.5 Starting the Underlying Database Server Process 
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/usr/local/pgsql/bin/pg_ctl start -D /XDBDATA -l logfile 
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2.4.6 Database User 
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2.4.7 Verify 
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3 ExtenDB Configuration 
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3.1 The xdb.config File 
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3.1.1 Sample xdb.config File 
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########################################################################### 
# xdb.config 
# 
# ExtenDB configuration file 
########################################################################### 
 
 
### 
### Server settings 
### 
 
xdb.port=6453 
xdb.maxconnections=10 
 
 
### 
### Node & JDBC Pool configuration 
###  
 
### Set defaults for all nodes and MetaData database.  
### These can be overriden. 
### Note that {dbhost} and {database} are template variables 
### that will be substituted dynamically per database 
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xdb.default.jdbcdriver=org.postgresql.Driver 
xdb.default.jdbcstring=jdbc:postgresql://{dbhost}:{dbport}/{database} 
xdb.default.dbport=5432 
xdb.default.dbusername=extendb 
xdb.default.dbpassword=password 
 
### Connection thread defaults for each node 
### Note that these are pooled, so the number of clients connected  
### to the ExtenDB server can be greater than pool size. 
 
xdb.default.threads.pool.initsize=5 
xdb.default.threads.pool.maxsize=10 
 
 
### Connectivity for MetaData database 
 
xdb.metadata.database=XDBSYS 
xdb.metadata.dbhost=localhost 
 
### The number of nodes in cluster 
 
xdb.nodecount=4 
 
### Individual node info 
### Set these to hostname or IP addresses of nodes 
 
xdb.node.1.dbhost=node1 
xdb.node.2.dbhost=node2 
xdb.node.3.dbhost=node3 
xdb.node.4.dbhost=node4 
 
### Designate coordinator node 
### In practice, the coordinator node should be the node where 
### the ExtenDB database is running. 
 
xdb.coordinator.node=1 
 
 
### 
### Logging Settings 
### 
 
### The log4j library is used.  
### More info at http://logging.apache.org/log4j/docs/ 
 
# rootLogger. Log warnings and errors. 
log4j.rootLogger=WARN, console 
 
# Define other characteristics for console log 
log4j.appender.console=org.apache.log4j.RollingFileAppender 
log4j.appender.console.maxFileSize=500KB 
log4j.appender.console.maxBackupIndex=10 
log4j.appender.console.layout=org.apache.log4j.PatternLayout 
log4j.appender.console.layout.ConversionPattern=%d{ISO8601} - %-5p %m%n 
log4j.appender.console.File=/usr/local/extendb-1.1/log/console.log 
 
# Log Server messages to the console logger 
log4j.logger.Server=ALL, console 
 
# Query logger. 
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# This logs all queries sent to the database.  
log4j.logger.query=INFO, QUERY 
log4j.appender.QUERY=org.apache.log4j.RollingFileAppender 
log4j.appender.QUERY.File=/usr/local/extendb-1.1/log/query.log 
log4j.appender.QUERY.maxFileSize=500KB 
log4j.appender.QUERY.maxBackupIndex=10 
log4j.appender.QUERY.layout=org.apache.log4j.PatternLayout 
log4j.appender.QUERY.layout.ConversionPattern=%d{ISO8601} - %m%n 
 
# Uncomment this if you would like other SQL commands other 
# than SELECT to be logged in the query logger as well  
# (e.g. INSERT, UPDATE, DELETE). 
 
#log4j.logger.command=INFO, QUERY 
 
# A separate "long query" log may be defined to separately log queries 
# that appear to be be taking a long time. 
# Specify the threshold in seconds at which queries will show up in the  
# long query log. 
xdb.longQuerySeconds=300 
 
log4j.logger.longquery=INFO, LONGQUERY 
log4j.appender.LONGQUERY=org.apache.log4j.RollingFileAppender 
log4j.appender.LONGQUERY.File=/usr/local/extendb-1.1/log/longqry.log 
log4j.appender.LONGQUERY.maxFileSize=500KB 
log4j.appender.LONGQUERY.maxBackupIndex=10 
log4j.appender.LONGQUERY.layout=org.apache.log4j.PatternLayout 
log4j.appender.LONGQUERY.layout.ConversionPattern=%d{ISO8601} - %m%n 
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3.1.2 Workgroup Edition 
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# Port for node's SocketCommunicator  
xdb.node.1.port=6455 
xdb.node.1.host=node1 
xdb.node.2.port=6456 
xdb.node.2.host=node2 
xdb.node.3.port=6457 
xdb.node.3.host=node3 
xdb.node.4.port=6458 
xdb.node.4.host=node4 
 
 
### In practice, the coordinator node should be the node where 
### the ExtenDB database is running. 
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xdb.coordinator.host=node1 
xdb.coordinator.port=6454 
 
# Specify protocol types. 
# Can use local connection between coordinator and node 1, 
# since they are the same system 
xdb.connector.0.1=0 
xdb.connector.1.0=0�
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#########################################################################
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#########################################################################
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### 
### The coordinator host and port 
### 
 
xdb.coordinator.host=node1 
xdb.coordinator.port=6454 
 
 
### 
### Logging settings 
### 
 
log4j.rootLogger=WARN, console 
 
log4j.logger.Server=ALL, console 
 
# A1 is set to be a ConsoleAppender. 
log4j.appender.console=org.apache.log4j.RollingFileAppender 
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# A1 uses PatternLayout. 
log4j.appender.console.layout=org.apache.log4j.PatternLayout 
log4j.appender.console.layout.ConversionPattern=%r [%t] %-5p %c %x - %m%n 
log4j.appender.console.File=/usr/local/extendb-1.1/log/agent.log�

�
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3.2 The Metadata Database 
�
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3.2.1 Manual Mode 
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3.3 Starting the Coordinator and Agents 
�

3.3.1 Coordinator 
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3.3.2 Agents 
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3.4 Creating User Databases 
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3.4.1 Example 
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3.5 Testing the Database 
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CREATE TABLE mytable1 (col1 INT) PARTITIONING KEY col1; 
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3.6 Starting and Stopping Databases 
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 XDBdbstart.sh –d XTEST –u admin –p <password> 
 
 XDBdbstop.sh –d XTEST –u admin –p <password>�
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3.7 Dropping Databases 
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dropdb.sh -d XTEST -u admin -p <password> 
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3.8 Planning 
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3.9 Multi-Language and Unicode Support 
�
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xdb.charset=windows-1252 
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jdbc:xdb:<dbname>:localhost:6453?user=<user>&password=<pass
word>&xdb.unicode=yes 

�
jdbc:xdb:<dbname>:localhost:6453?user=<user>&password=<pass
word>&xdb.charset=windows-1252 
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3.10   The xdb.config Reference  
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3.10.1 Licensing Configuration 
�

Configuration Value Default Description 
xdb.license.companyname ExtenDB The company name for the 

license. For the free 4-node 
version, ExtenDB is used. 

xdb.license.key ************* The license key indicating the 
length of time and number of 
nodes allowed under the current 
license. No license key is 
needed for the free 4-node 
version. 

�
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3.10.2 Server Settings 
�

Configuration Value Default Description 
log4j.configuration  Optional configuration file for 

logging preferences in log4j 
format. Alternatively, 
configuration properties may 
also be specified directly in 
the xdb.config file. More 
information about log4j appears 
later in this chapter. 

xdb.coordinator.node  The node to use for combining 
results from underlying nodes. 
In practice, it is the node that 
corresponds to where the ExtenDB 
server is running, whether or 
not it is a dedicated 
coordinator or not. 

xdb.longQuerySeconds 300 The threshold in number of 
seconds at which a query is 
determined to be a long running 
query, and logged in the long 
query log, if enabled.  

xdb.maxconnections 50 Maximum number of client 
connections to ExtenDB to allow 
at a time. 

xdb.nodecount  The number of underlying nodes 
in the ExtenDB cluster 

xdb.port 6453 The port number that ExtenDB 
will use to allow client 
processes to connect to. If you 
have more than one XDBServer 
running on the same coordinator 
node (one for development, one 
for testing, for example), make 
sure they use different ports. 

�
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3.10.3 Metedata Database Settings 
�

Configuration Value Default Description 
xdb.metadata.jdbcdriver  The class name of the JDBC 

Driver to use with underlying 
metadata database 

xdb.metadata.jdbcstring  A template JDBC url to use to 
connect to the underlying 
database. Parameter values may 
be dbhost and database. Example: 
 
jdbc:sapdb://{dbhost}/{databa
se}?timeout=0 

xdb.metadata.dbhost  The host name or IP address or 
the server that contains the 
metadata database. In practice, 
it will often be the same one as 
where the ExtenDB server runs. 

xdb.metadata.dbport  The port to connect to for the 
underlying database 

xdb.metadata.database  The name of the metadata 
database, e.g. XDBSYS 

xdb.metadata.jdbcuser  The user to use when connecting 
to the metadata database 

xdb.metadata.jdbcpassword  The password to use when 
connecting to the metadata 
database 

�

�
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3.10.4 JDBC and Pool Settings 
�

Configuration Value Default Description 
xdb.default.jdbcdriver org.postgresql.Driv

er 
The default driver name to use 
for all connections 

xdb.default.jdbcstring jdbc:postgresql://{
dbhost}:{dbport}/{d
atabase} 

The default jdbc url to use for 
all connections 

xdb.default.dbport 5432 The default port to use when 
connecting to the underlying 
database. 

xdb.default.dbusername  The default username to use for 
all connections 

xdb.default.dbpassword  The default password to use for 
all connections. 

xdb.default.threads.pool.initsize 5 Default thread pool size for all 
nodes. 

xdb.default.threads.pool.idle 600000 Default idle time in 
milliseconds. 

xdb.default.threads.pool.maxsize 10 Default max thread pool size for 
all nodes. 

xdb.default.threads.pool.timeout 60000 Default pool timeout for all 
nodes in milliseconds. 

xdb.jdbc.coordinator.pool.initsize xdb.default.threads
.pool.initsize 

The initial size of the 
coordinator connection pool. 

xdb.jdbc.coordinator.pool.maxsize xdb.default.threads
.pool.maxsize * 0.8 

The maximum size of the 
coordinator connection pool 

xdb.jdbc.pool.maxsize xdb.default.threads
.pool.maxsize 

Maximum number of connections 
per JDBC pool for underlying 
node. Note that this is an 
important value for managing 
simultaneous connections. You 
may still allow a large number 
of client connections via 
xdb.maxconnections, but you 
might want to limit how many 
simultaneous queries can execute 
on the underlying databases at 
the same time by limiting the 
pool here. In addition, 
depending on your underlying 
database, you might have 
licensing restrictions that 
dictate a smaller pool size. The 
ExtenDB Scheduler will handle 
sharing and managing of these 
pools. 

xdb.jdbc.pool.initsize  xdb.default.threads
.pool.initsize 

Initial JDBC pool size 

xdb.jdbc.pool.idle xdb.default.threads
.pool.idle 

Default idle timeout value for 
JDBC Pool, in milliseconds. 
After this time, connections are 
released and pool is shrunk. 

xdb.jdbc.pool.timeout xdb.default.threads
.pool.timeout 

Maximum time to wait for 
available jdbc connection from 
pool 

xdb.jdbc.pool.largequery.count 2 The number of connections to 
allow for “large queries”. This 
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allows us to reserve some 
connections for low-cost 
commands, in effect reserving 
connections for fast operations 
without having to have them wait 
if all connections are being 
used executing large queries. 
This also provides a mechanism 
for allowing the DBA to be able 
to connect and administer the 
server if it is very busy. 

xdb.jdbc.pool.largequery.threshold 25000 The cost at which a query will 
be designated as a “long” query. 
See xdb.jdbc.largequery.count 
for more details.  

xdb.node.n.dbhost  The host address of the 
underlying database that the 
node is using, where n is the 
node id. In practice, the host 
will be same as the node itself, 
but that is not required. 

xdb.node.n.dbport  The default port to use when 
connecting to the underlying 
database. 

xdb.node.n.jdbcdriver  The JDBC driver to use for node 
n, where n is the node id. 

xdb.node.n.jdbcstring  The JDBC URL template string 
used to connect to node n, where 
n is the node id. 

xdb.node.n.threads.pool.maxsize 10 Maximum thread execution pool 
size for node n. In practice, 
this should be set to the same 
value as xdb.jdbc.pool.initsize.  

xdb.node.n.threads.pool.initsize 5 Initial thread pool size for 
node id n.  

xdb.node.n.threads.pool.idle 600000 In milliseconds, how long to 
allow a thread to be active with 
no activity before destroying 
it. 

xdb.node.n.threads.pool.timeout 60000 In milliseconds, how long to 
wait on an available thread. 

xdb.nodeFetchSize 1000 The fetch size to use on the 
underlying connection. 

�
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3.10.5 Multi-Language Support 
�

Configuration Value Default Description 
xdb.charset ISO-8859-1 The character set to use. 
xdb.Unicode false xdb.unicode false Whether or 

not to use Unicode. 

�
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3.10.6 Configuration for Underlying Database 
�
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Configuration Value Default Description 
xdb.sqlcommand.createTempTable.start CREATE TEMP TABLE Start of command for CREATE 

TABLE statement for creating 
temp table. Allows for alternate 
syntaxes like “CREATE TEMP 
TABLE”. See also 
xdb.tempTablePrefix.  
 
This is for temp tables that the 
end user specifies. 

xdb.sqlcommand.createTempTable.suffix WITHOUT OIDS Suffix to add at the end of 
CREATE statements for temp 
tables. This can be used to 
allow disabling of logging 
information on the underlying 
database and greatly improve 
performance, since temporary 
tables are used internally by 
ExtenDB. In SAP-DB, this value 
should be set to IGNORE 
ROLLBACK. 
 
This is for temp tables that the 
user specifies. 

xdb.sqlcommand.createGlobalTempTable.
start 

CREATE TABLE This is used when creating 
internal temp tables by the 
database for query processing.  
 
For PostgreSQL/Bizgres, real 
tables are used, in order to 
access them across sessions. 

xdb.sqlcommand.createGlobalTempTable.
suffix 

WITHOUT OIDS The suffix to use when creating 
an internal temp table used for 
query processing. 
 
Default is an empty string. 

xdb.tempTablePrefix TMPT Temporary table prefix to use in 
underlying database. Various 
databases have different 
conventions, like “TEMP.” or 
“#”.  
 
Warning- be careful about 
assigning. On startup, ExtenDB 
will try and delete any tables 
that start with this name, in 
case permanent tables were used 
and tables were not cleaned up 
due to a server error. 

xdb.allowtemptableindex true Whether or not the underlying 
database allows the support of 
indexes on temporary tables. 

xdb.tempTableSelect select tablename 
from pg_tables 

If “fake” temp tables are used 
on the underlying database 
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where tablename 
LIKE 
'{xdb.tempTablePr
efix}%’ 

(instead of actual temp tables), 
this value can be used to 
determine how to obtain a list 
of temp tables on the underlying 
nodes, to purge any tables at 
XDBServer start-up, in case 
there are any remaining from 
previous execution that were not 
cleaned due to an error. 
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Configuration Value Default Description 
xdb.sqlcommand 
.altertable.addcolumn 

add {colname} For adding columns within an 
ALTER TABLE command 

xdb.sqlcommand 
.altertable.addprimary 

alter table 
{table} add 
constraint 
{constr_name} 
primary 
key({col_list}) 

For adding a primary key to a 
table 

xdb.sqlcommand 
.altertable.addforeignkey 

alter table 
{table} add 
constraint 
{constr_name} 
foreign key 
({col_list}) 
references 
{reftable}({col_m
ap_list}) 

For adding a foreign key to a 
table 

xdb.sqlcommand 
.altertable.dropcolumn 

alter table 
{table} drop 
{colname} 

For dropping a column 

xdb.sqlcommand 
.altertable.dropconstraint 

drop constraint 
{constr_name} 

Template for dropping a 
constraint within ALTER TABLE 
command. 

xdb.sqlcommand 
.altertable.dropprimary 

alter table 
{table} drop 
constraint 
{constr_name} 

For dropping a primary key from 
a table 

xdb.sqlcommand 
.altertable.modifycolumn 

alter table 
{TableName} alter 
{ColumnName} type 
{ColumnType} 

For modifying a column’s type 

xdb.sqlcommand 
.altertable.modifycolumn.dropdefault 

alter {column} 
drop default 

Used to indicate that a columns 
default should be removed 

xdb.sqlcommand 
.altertable.modifycolumn.dropnotnull 

alter {column} 
drop not null 

Used to indicate a column should 
no longer be NOT NULL. 

xdb.sqlcommand 
.altertable.modifycolumn.setdefault 

alter {column} 
set default 
{expr} 

Used to modify the default value 
of a column 
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xdb.sqlcommand 
.altertable.modifycolumn.setnotnull 

alter {column} 
set not null 

Used to indicate a column should 
be set to not null 

xdb.sqlcommand.analyze.template.table ANALYZE {table} The UPDATE STATISTICS or ANALYZE 
command template to run on the 
underlying database to update 
internal statistics on a table 
used by the optimizer. 

xdb.sqlcommand.analyze.template.colum
n 

ANALYZE {table} 
({column_list}) 

Other ANALYZE command template 
when columns are also specified. 

xdb.sqlcommand.dropindex drop index 
{index_list} 

Command to use when dropping 
indexes 

xdb.sqlcommand.renametable.template 
 
  
 

ALTER TABLE 
{oldname} RENAME 
TO {newname} 

Format of command to rename 
table.  
 
Example: For PostgreSQL 
(default): 
 
ALTER TABLE {oldname} RENAME TO 
{newname} 
 
For SAP-DB/MaxDB: 
 
RENAME TABLE {oldname} TO 
{newname} 

xdb.sqlcommand 
.updatestatistics.template.table 

VACUUM ANALYZE 
{table}  

The UPDATE STATISTICS or ANALYZE 
command template to run on the 
underlying database to update 
internal statistics on a table 
used by the optimizer.  
 
Example template: 
 
UPDATE STATISTICS {table}   

xdb.sqlcommand 
.updatestatistics.template.column 

VACUUM ANALYZE 
{table} 
({column_list}) 

The UPDATE STATISTICS or ANALYZE 
command template to run on the 
underlying database to update 
internal statistics on a table’s 
column used by the optimizer. It 
will process those columns that 
were explicitly specified in the 
ExtenDB command. Example 
template: 
�

� �.���4�.��4��	4�	0*�>6�
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xdb.sqlcommand 
.updatestatistics.query 

SELECT 
stadistinct  
FROM pg_statistic 
s, pg_class c, 
pg_attribute a  
WHERE s.starelid 
= c.oid  
AND s.staattnum = 
a.attnum  
AND c.relname = 
‘{table}’ 
AND a.attname = 
‘{column}’ 

When calculating statistics, the 
server will try and run the 
corresponding command on the 
underlying database, but when 
finished, it may be able to 
determine the selectivity from 
the underlying database without 
having to resort to calculating 
it itself. If this parameter is 
set, it defines a command to 
obtain the statistics from the 
underlying database.  
 
Examples: 
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PostgreSQL: 
 
SELECT statdistinct  
FROM pg_statistic s, pg_class c, 
pg_attribute a  
WHERE s.starelid = c.oid  
AND s.staattnum = a.attnum  
AND c.relname = ‘{table}’ 
AND a.attname = ‘{column}’ 
 
SAP-DB: 
 
SELECT distinctvalues  
FROM 
{dbuser}.OPTIMIZERSTATISTICS  
WHERE tablename = ‘{table}’  
AND columnname = ‘{column}’ 
 
Ingres: 
 
SELECT num_unique 
FROM iistats 
WHERE table_name = {table} 
AND column_name = {column} 

xdb.sqlcommand.update.correlatedstyle 
 

2 This is need for the UPDATE 
command to work properly for 
correlated updates. Set it to 1 
for SAP-DB/MaxDB, 2 for 
PostgreSQL/Bizgres. 

xdb.sqlcommand.vacuum.template.table VACUUM 
{vacuum_type} 
{table} 

For PostgreSQL and Bizgres, the 
command to execute for 
vacuuming. 

xdb.sqlcommand 
.vacuum.analyze.template.table 

VACUUM 
{vacuum_type} 
ANALYZE {table} 

For PostgreSQL and Bizgres, the 
command to execute for vacuuming 
with anaylze. 

xdb.sqlcommand 
.vacuum.analyze.template.column 

VACUUM 
{vacuum_type} 
ANALYZE {table} 
({column_list}) 

For PostgreSQL and Bizgres, the 
command to execute for vacuuming 
with analyze with columns 
specified. 

�

�
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xdb.combined.resultset.buffer 1000 Default read-ahead buffer per 
ResultSet when combining 

xdb.connectiontest.statement select 1 Statement to run against backend 
to verify that connection is 
still good. 

xdb.connectiontest.createtable  Statement to run to (if not 
null) to create a table to run a 
query against to test the 
connection via 
xdb.connectiontest.statement. 

xdb.index.useAscDesc false Whether or not it is ok to use 
ASC or DESC in indexes. 

xdb.locks.readcommitted.mode S If using an isolation mode of 
read committed (the default), 
this can be fine tuned further. 
S (Strict) indicates that only 
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one UPDATE or DELETE statement 
may be executing at a time per 
table, which also helps prevent 
deadlocks. Setting this to L 
(Loose) allows for concurrent 
UPDATE and DELETE statements. 

xdb.savepointType S T = subtransaction, S = 
Savepoints. Although savepoints 
from the user’s point of view is 
currently not supported, this is 
used in working with the 
underlying database. 

xdb.sort.case.sensitive false Whether or not the underlying 
database sorts in a case 
sensitive manner. 

xdb.sort.nulls.style 2 How nulls are handled in sorting 
on the underlying database. 
 
0-Nulls always at start 
1-Nulls always at end 
2-Null greater than not null  
3-Null less than not null 

xdb.sort.trim true Whether or not leading spaces 
are ignored in sorting 

xdb.sql.usecrossjoin true Whether or not to use CROSS JOIN 
syntax for Cartesian products. 
If overridden to false, syntax 
used will be “table1, table2” 
instead. 

xdb.subsecondPrecision 0 The number of digits for 
subsecond precision that the 
underlying database supports. 

xdb.xrowid.type 
  

DECIMAL(31,0)    The xrowid settings allow for 
customization for databases that 
support varying levels of 
precision. xrowid is the ExtenDB 
internal unique tuple 
identifier. 

xdb.xrowid.SQLtype 3 java.sql.Types.DECIMAL 
xdb.xrowid.length 0  
xdb.xrowid.precision 31  
xdb.xrowid.scale 0  

�
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Configuration Value Default Description 
xdb.gateway.createdb createdb -h 

{dbhost} -U 
{dbusername} -O 
{dbusername} 
{database} 

Template command for creating a 
new database on underlying 
database 

xdb.gateway.dropdb dropdb -h {dbhost} 
-U {dbusername} 
{database} 

Template command for dropping 
database on nodes 

xdb.gateway.startdb  Template command for starting 
underlying database on nodes. 
Note that in PostgreSQL and 
Bizgres, there is no need to 
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bring individual databases 
online; databases are accessible 
provided the postmaster process 
is running 

xdb.gateway.stopdb  Template command for stopping 
underlying database on nodes. 
Note that in PostgreSQL and 
Bizgres, there is no need to 
bring individual databases 
offline; databases are 
accessible provided the 
postmaster process is running 
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Configuration Value Default Description 
xdb.loader.header.columnseparator  Optional separator for header 

for output file if exporting. 
xdb.loader.header.template  Optional template for output 

file. 
xdb.loader.footer.columnseparator  Optional separator for file 

footer for output file if 
exporting. 

xdb.loader.footer.template  Optional file footer template if 
exporting. 

xdb.loader.nodewriter.columninfo ({columns}) Column info template to use if 
column names explicitly 
specified on load 

xdb.loader.nodewriter.columninfo. 
none 

 Template to use if no column 
names present 

xdb.loader.nodewriter.delimiterinfo DELIMITER AS 
'{delimiter}' 

Template to be used within 
xdb.loader.nodewrite.template, 
for specifying passing along 
delimiter information. 

xdb.loader.nodewriter.delimiterinfo.
none 

DELIMITER AS '\|\' delimiterinfo template to use 
when the user did not specify 
any delimiter. Default null. 

xdb.loader.nodewriter.template psql -h {dbhost} -p 
{dbport} -d 
{database} -U 
{dbusername} -a -e 
-E -c \"COPY 
{table} 
{columninfo} FROM 
STDIN WITH NULL AS 
'' 
{delimiterinfo}\"" 

This is used for bulk loading 
data into the underlying 
database, and describes the 
template of the command to use. 
Note that another template, 
delimiterinfo can be included 
here. See xdb.loader. 
nodewriter.delimiterinfo for 
more information 

xdb.loader.nodewriter.rowdelimiter \n Row separator 
xdb.loader.row.nullvalue  Null value indicator in loading 

data 
xdb.loader.row.quote (none) Indicates that strings are to be 

quoted with the specified 
character when loading data. 

xdb.loader.row.quote.escape (none) Quote escape character 
xdb.loader.row.template {value_list} Row template for output file 
xdb.loader.row.columnseparator , The default column separator 

character to use when loading in 
data. 

xdb.use_load_for_step y Indicates if a native database 
bulk loader utility should be 
used for handling intermediate 
results. This is highly 
recommended, so this value 
should be set to “y”. 

�
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3.10.7 Data Type Mapping 
�
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xdb.sqltype.integer.map=INT 
xdb.sqltype.smallint.map=SMALLINT 
xdb.sqltype.boolean.map=BOOLEAN 
 
Floating point types (parameter "length" available): 
 
xdb.sqltype.float.map=FLOAT ({length}) 
xdb.sqltype.real.map=REAL ({length}) 

���
�=��#&�
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�
Fixed point types (parameters "precision" and "scale" available): 
 
xdb.sqltype.fixed.map=FIXED ({precision}, {scale}) 
xdb.sqltype.numeric.map=NUMERIC ({precision}, {scale}) 
xdb.sqltype.decimal.map=DEC ({precision}, {scale}) 
 
Character types (parameter "length" available): 
 
xdb.sqltype.char.map=CHAR ({length}) 
xdb.sqltype.varchar.map=VARCHAR ({length}) 
xdb.sqltype.nchar.map=CHAR ({length}) UNICODE 
xdb.sqltype.nvarchar.map=VARCHAR ({length}) UNICODE 
 
Date and Time types: 
 
xdb.sqltype.time.map=TIME 
xdb.sqltype.date.map=DATE 
xdb.sqltype.timestamp.map=TIMESTAMP�

�

3.10.8 Function Mapping 
�
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DATE, TIME, TIMESTAMP 
BYTE, SMALLINT, INTEGER, BIGINT 
ANYINT, FLOAT, REAL, DOUBLE, NUMERIC, DECIMAL 
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ANYCHAR = CHAR|VARCHAR 
ANYDATETIME = DATE|TIME|TIMESTAMP 
ANYINT = BYTE|SMALLINT|INTEGER|BIGINT 
ANYNUMBER = ANYINT|FLOAT|REAL|DOUBLE|NUMERIC|DECIMAL 

�

-��������(�A����
�$������$��%�����$���SUBDATE(date, number_of_days) $��%����I�
�

xdb.sqlfunction.subdate.template=DATE({arg1})-INTERVAL '{arg2} 
days' 
xdb.sqlfunction.subdate.returntype=DATE 
xdb.sqlfunction.subdate.paramcount=2 
xdb.sqlfunction.subdate.arg1=DATE 
xdb.sqlfunction.subdate.arg2=ANYNUMBER 

�

�

3.10.9 Logging 
�
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4 Users and Privileges 
�

�

4.1 Introduction 
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4.2 Users 
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4.3 Privileges  
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• SELECT 

• INSERT 
• UPDATE 

• DELETE�

• REFERENCES�

• INDEX�

• ALTER�
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5 Redundancy, Backup and Recovery 
�

5.1 Redundancy 
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5.2 Load Balancing 
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5.3 Backup & Recovery 
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execdb.sh -c "ssh –h {dbhost} 'pg_dump -h {dbhost} -U {dbusername} 

{database} -f /data/back/{database}.dump'" -d mydatabase -u extendb -p password 
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execdb -u DBA -p DBAPW -d PROD1 –c “dbmcli -n {dbhost} -d {database} 

-u {dbusername},{dbpassword} -i backup.xdb” 
�
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6 Command Reference 
�
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-o mode=P charset=utf8 

�

6.1 cmdline         
 

cmdline.sh <connect> [-a] [-e] [-t] [-f inputfile]  
[-o connect_options] 

 
    <connect> is either a jdbcurl, 

����7F�F���<���<G��������:<G����:HG&���3���:IG,���:<G&���:�
�������������

    -j dbc:xdb://<host>:<port>/<database>?user=<user>&password=<password> 
         or  
   [-h <host>] [-s <port>] -d <database> -u <user> [-p <password>] 
 
    -a : add delimiter. If output mode is NORMAL, it will append 
an extra delimiter at the end of the last column when doing 
SELECT queries. 
    -e : echo mode. Echoes any statements as it executes them 
    -t : has effect of SET OUPUT NORMAL  
        (turns off default table mode) 
    -f : input file to be executed, instead of interactive mode.�
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Command Description 
SHOW DATABASES Lists all of the user-created ExtenDB 

databases  
SHOW TABLES Lists all of the tables that exist in the 

current database 
SHOW VIEWS Lists all of the views that exist in the 

current database 
DESCRIBE <table> Lists the columns and their definitions of 

the specified table 
DESCRIBE <view> Displays the view definition for the 

specified view. 
SHOW INDEXES ON <table> Lists all indexes for <table> 
SHOW CONSTRAINTS ON 
<table> 

Lists the following types of constraints for 
<table>: primary keys, foreign keys, foreign 
key references 

SHOW USERS Lists all defined users and their class 
SHOW STATEMENTS Lists all of the currently executing SQL 

statements 
KILL <request_id> Kills execution of the request id specified. 

Request ids can be obtained by executing the 
SHOW STATEMENTS command. 

�
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6.2 createdb 
�

createdb.sh -d dbname 
       [-h host] [-s port] 

              -u dbusername [-p dbpassword] 
              -n nodelist [-i initscript]] 

         [-m]�
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6.3 createmddb 
�

createmddb.sh  
              [-i initscript] 
              [-m] 
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6.4 dropdb 
�

dropdb.sh -d dbname  
         [-h host] [-s port] 
          -u dbusername -p dbpassword [-f] 
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6.5 execdb 
�

execdb.sh -d dbname             
       [-h host] [-s port]  

            -c command 
� � -u dbusername [-p dbpassword]�
�
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execdb.sh -c "pg_dump -h {dbhost} -U {dbusername} {database} -f 
/data/back/{database}.dump" -d mydatabase -u extendb -p password  
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execdb.bat -c "cmd /C pg_dump -h {dbhost} -U {dbusername} {database} -f 

/data/back/{database}.dump" -d mydatabase -u extendb -p password 
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execdb.sh -c "ssh –h {dbhost} 'pg_dump -h {dbhost} -U {dbusername} 

{database} -f /data/back/{database}.dump'" -d mydatabase -u extendb -p password �
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6.6 XDBAgent 
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XDBAgent.sh -n nodelist 
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6.7 XDBdbstart 
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XDBdbstart.sh -d dbname 
          [-h host] [-s socketport]  
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6.8 XDBdbstop 
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XDBdbstop.sh -d dbname 
          [-h host] [-s socketport]  
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6.9 XDBServer 
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6.10 XDBshutdown 
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XDBshutdown.sh [-h host ] [-s socketport]  
            -u dbusername -p dbpassword 
       [-d dblist] 
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6.11 AddNode 
�

AddNode.sh –d database 
       [-h host ] [-s port] 

 -u dbusername [-p dbpassword] 
 -n nodelist 
 [-m] [-i initscript] 
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6.12  DropNode 
�

DropNode.sh –d database 
        [-h host ] [-s port]  

  -u dbusername [-p dbpassword] 
  -n nodelist 
 [-f] 
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6.13  XDBLoader and xdbimpex 
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7 Isolation Levels and Locking 
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8 Troubleshooting 
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8.1 Installation and Configuration 
�

�,������&��������'���
�,��&&��������,�
��

�

0��
��
�
����������

���������
%��$�����
������

��������

�%��$�$�(��������%������

���,(��A���
������������

�

�

M��'&������
����N�������3,�
���

�
��������'���
�,������������
�,�

�

0��
��
������������

����$����������
��(�������
����&=)�
���,�
��
�� ��A���
��
�

%��
�
�!��������������%����������!�
���,�
��!������������(����
���,�
���
�

,�(�� �
����,������
���#�
�������
����&=)A���
������������

�

8.2 Executing 
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9 Appendices 
�

9.1 Appendix A – Metadata Database Schema 
�
 
 
 
create table xsystablespaces ( 
 tablespaceid int not null, 
 tablespacename varchar(255) not null, 
 ownerid int not null, 
 primary key(tablespaceid) 
) 
; 
create unique index idx_xsystablespaces_1 
 on xsystablespaces (tablespacename) 
; 
create table xsystablespacelocs ( 
 tablespacelocid int not null, 
 tablespaceid int not null, 
 filepath varchar(1024) not null, 
 nodeid int not null, 
 primary key(tablespacelocid) 
) 
; 
create unique index idx_xsystablespacelocs_1 
 on xsystablespacelocs (tablespaceid, nodeid) 
; 
alter table xsystablespacelocs 
 add foreign key (tablespaceid) references xsystablespaces 
(tablespaceid) 
; 
create table xsysdatabases 
( 
 dbid int not null, 
 dbname varchar(128) not null, 
 dbusername varchar(128) not null, 
 dbpassword varchar(128) not null, 
 primary key (dbid) 
)  
; 
create unique index idx_xsysdatabases_1 
 on xsysdatabases (dbname) 
; 
create table xsysdbnodes 
( 
 dbnodeid int not null, 
 dbid int not null, 
 nodeid int not null, 
 primary key (dbid, nodeid) 
) 
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; 
create unique index idxnodes1 on xsysdbnodes (dbnodeid) 
; 
alter table xsysdbnodes 
 add foreign key (dbid) references xsysdatabases (dbid) 
; 
create table xsystables 
( 
 tableid int not null, 
 dbid integer not null, 
 tablename char(255) not null, 
 numrows int not null, 
 partscheme smallint not null,  
 partcol char(255),     
 parthash int, 
 owner int, 
 parented int, 
 tablespaceid int, 
 clusteridx varchar(80), 
 primary key (tableid) 
) 
; 
alter table xsystables 
 add foreign key (dbid) references xsysdatabases (dbid) 
; 
alter table xsystables 
 add foreign key (parentid) references xsystables (tableid) 
;         
alter table xsystables 
 add foreign key (tablespaceid) references xsystablespaces 
(tablespaceid) 
; 
create table xsystabparts 
( 
 partid int not null, 
 tableid integer not null, 
 dbid integer not null, 
 nodeid int not null, 
 primary key (partid) 
) 
; 
alter table xsystabparts 
 add foreign key (tableid) references xsystables (tableid) 
; 
alter table xsystabparts 
 add foreign key (dbid, nodeid) references xsysdbnodes (dbid, nodeid) 
; 
create table xsystabparthash 
( 
 parthashid int not null, 
 tableid integer not null, 
 dbid integer not null, 
 hashvalue integer not null, 
 nodeid int not null, 
 primary key (parthashid) 
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) 
; 
alter table xsystabparthash 
 add foreign key (tableid) references xsystables (tableid) 
; 
alter table xsystabparthash 
 add foreign key (dbid, nodeid) references xsysdbnodes (dbid, nodeid) 
; 
 
create table xsyscolumns 
( 
 colid int not null, 
 tableid int not null, 
 colseq smallint not null, 
 colname varchar(255) not null, 
 coltype smallint not null, 
 collength int, 
 colscale smallint, 
 colprecision smallint, 
 isnullable smallint not null, 
 isserial smallint, 
 defaultexpr varchar(255), 
 checkexpr varchar(255), 
 selectivity float, 
 nativecoldef varchar(255),  
 primary key (colid) 
) 
; 
alter table xsyscolumns 
 add foreign key (tableid) references xsystables (tableid) 
; 
create unique index idx_xsyscolumns_1 
 on xsyscolumns (tableid, colseq) 
; 
create table xsysindexes 
( 
 idxid int not null, 
 idxname varchar(80) not null, 
 tableid int not null, 
 keycnt smallint not null, 
 idxtype char(1),   
 tablespaceid int,  
 issyscreated smallint not null, 
 primary key (idxid) 
) 
; 
alter table xsysindexes 
 add foreign key (tableid) references xsystables (tableid) 
; 
alter table xsysindexes 
 add foreign key (tablespaceid) references xsystablespaces 
(tablespaceid) 
; 
create table xsysindexkeys 
( 
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 idxkeyid int not null, 
 idxid int not null, 
 idxkeyseq int not null, 
 idxascdesc smallint not null,  
 colid int not null, 
 primary key (idxkeyid) 
) 
; 
alter table xsysindexkeys 
 add foreign key (idxid) references xsysindexes (idxid) 
; 
alter table xsysindexkeys 
 add foreign key (colid) references xsyscolumns (colid) 
; 
create unique index idx_xsysindexkeys_1 
 on xsysindexkeys (idxid, idxkeyseq) 
; 
; 
create table xsysconstraints 
( 
 constid int not null, 
 constname varchar(128),   
 tableid int not null, 
 consttype char(1) not null,  
 idxid int, 
 issoft smallint not null, 
 primary key (constid) 
) 
; 
alter table xsysconstraints 
 add foreign key (tableid) references xsystables (tableid) 
; 
alter table xsysconstraints 
 add foreign key (idxid) references xsysindexes (idxid) 
; 
create table xsysreferences 
( 
 refid int not null, 
 constid int not null, 
 reftableid int not null, 
 refidxid int not null,   
 primary key (refid) 
) 
; 
alter table xsysreferences 
 add foreign key (constid) references xsysconstraints (constid) 
; 
alter table xsysreferences 
 add foreign key (reftableid) references xsystables (tableid) 
; 
alter table xsysreferences 
 add foreign key (refidxid) references xsysindexes (idxid) 
; 
; 
create table xsysforeignkeys 
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( 
 fkeyid int not null, 
 refid int not null, 
 fkeyseq int not null, 
 colid int not null, 
 refcolid int not null, 
 primary key (fkeyid) 
) 
; 
alter table xsysforeignkeys 
 add foreign key (refid) references xsysreferences (refid) 
; 
alter table xsysforeignkeys 
 add foreign key (colid) references xsyscolumns (colid) 
; 
alter table xsysforeignkeys 
 add foreign key (refcolid) references xsyscolumns (colid) 
; 
create unique index idx_xsysforeignkeys_1 
 on xsysforeignkeys (refid, fkeyseq) 
; 
create table xsysusers ( 
 userid int not null, 
 dbid int not null, 
 username char(30) not null, 
 userpwd char(32) not null, 
 usertype char(8) not null, 
 primary key (userid)  
) 
; 
alter table xsysusers  
 add foreign key (dbid) references xsysdatabases (dbid) 
; 
create unique index idx_xsysusers_1 
 on xsysusers (dbid, username) 
; 
create table xsystabprivs ( 
 privid int not null, 
 userid int, 
 tableid int not null, 
 selectpriv char(1) not null, 
 insertpriv char(1) not null, 
 updatepriv char(1) not null, 
 deletepriv char(1) not null, 
 referencespriv char(1) not null, 
 indexpriv char(1) not null, 
 alterpriv char(1) not null, 
 primary key (privid) 
) 
; 
alter table xsystabprivs 
 add foreign key (userid) references xsysusers (userid) 
; 
alter table xsystabprivs 
 add foreign key (tableid) references xsystables (tableid) 
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; 
create unique index idx_xsystabprivs_1 
 on xsystabprivs (userid, tableid) 
; 
alter table xsystables 
 add foreign key (owner) references xsysusers (userid) 
; 
create table xsysviews (  
 viewid int not null,  
 dbid int not null,  
 viewname varchar(255),  
 viewtext varchar(7500)) 
; 
create unique index idx_xsysviews_1  
 on xsysviews (viewid) 
; 
alter table xsysviews  
 add foreign key (dbid) references xsysdatabases (dbid) 
; 
create table xsysviewscolumns ( 
 viewcolid int not null,  
 viewid int not null, 
 viewcolseqno int not null, 
 viewcolumn varchar(255), 
 coltype smallint not null, 
 collength int, 
 colscale smallint, 
 colprecision smallint,  
 primary key (viewcolid)) 
; 
create unique index idx_sysviewscols_1  
 on xsysviewscolumns (viewid, viewcolseqno) 
; 
alter table xsysviewscolumns  
 add foreign key (viewid) references xsysviews (viewid) 
; 
create table xsysviewdeps   (  
 viewid int not null,  
 columnid int not null,  
 tableid int not null)  
; 
alter table xsysviewdeps  
 add foreign key (viewid) references xsysviews (viewid) 
; 
create table xsyschecks ( 
 checkid int not null, 
 constid int not null, 
 seqno int not null, 
 checkstmt varchar(8000),  
primary key (checkid)) 
; 
create unique index idx_xsyschecks_1 
 on xsyschecks (constid, seqno) 
; 
alter table xsyschecks 
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add foreign key (constid) references xsysconstraints (constid) 
; 
 
 


