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Preface

Sequoia is a transparent middleware solution for offering clustering, load balancing and failover services for any
database. Sequoia is the continuation of the C-JDBC project#. The database is distributed and replicated among
several nodes and Sequoia balances the queries among these nodes. Sequoia handles node failures and provides
support for checkpointing and hot recovery.

Hereisalist of Sequoiafeatures and requirements:

* No modification of existing applications or databases.

e Operationa with any database providing aJDBC driver.

» High availability provided by advanced RAIDb technology.

e Transparent failover and recovery capabilities.

« Performance scalability with unique load balancing and query result caching features.

¢ Integrated JM X-based administration and monitoring.

¢ 100% Javaimplementation allowing portability across platforms with a JRE 1.4 or greater.
»  Open source licensed under Apache v2 license.

* Professional support, training and consulting provided by Continuent Inc.

The Sequoia web site [http://sequoia.continuent.org] carries details on the latest release and other information to
make your work or play with PostgreSQL more productive. And The mailing lists are a good place to have your
guestions answered, to share experiences with other users, and to contact the developers.
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Installation

1.1. Download

Download and save Sequoia binary archive from Continuent Forge [http://forge.continuent.org].

cd /usr/loca

1.2. Software requirements

1.2.1. Synchronize node clocks using Network Time Protocol (NTP)

Edit the NTP configuration file on each node Next, edit the NTP configuration file ntp.conf on each node to syn-
chronize them and ensure that the node clocks have the same time value. The ntp.conf file is read when the NTP
daemon is started. By default thisfile can be found at etc/ntp.conf . To configure ntp.conf on the controller nodes

Use the restrict keyword to restrict access to the NTP servicesin the cluster.

restrict default kod notrap nonodi fy nopeer noquery
restrict 127.127.1.0 nonodify
restrict <network ip address> mask <networ k nmask>

Use localhost as the synchronization source.

server 127.127.1.0

Configure areference clock

fudge 127.127.1.0 stratum 5

List the other node(s) in the cluster as peer NTP servers. Do nhot include the node whose configuration you are edit-
inginthelist of peer servers.

peer <|IP address>

Configure NTP to create adrift filein the directory var/lib/ntp .

driftfile /var/lib/ntp/ntp.drift
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Installation

Example 1.1. The NTP configuration file of nodel with |P address 192.168.1.8 is, as follows

restrict default kod notrap nonodi fy nopeer noquery
restrict 127.127.1.0 nonodify
restrict <network ip address> mask <network mask> driftfile /var/lib/ntp/ntp.drift

Example 1.2. The NTP configuration file of node2 with | P address 192.168.1.9 is, as follows:

restrict default kod notrap nonodi fy nopeer noquery
restrict 127.0.0.1 nonodify

restrict 192.168.1.0 mask 255. 255. 255. 0

server 127.127.1.0

fudge 127.127.1.0 stratum5

peer 192.168.1.8

driftfile /var/lib/ntp/ntp.drift

1.3. Network requirements

Sequoia requires a network supporting TCP/IP for communication between cluster nodes. Use a switched Ethernet
network: the recommendation is to use a full-duplex 1Gb/s interconnection between controllers and database serv-
ers.

In addition, the following proper network settings are required for the controller group communication to work.

If your controller host uses multiple IP addresses, make sure that your hostname translates to the real 1P address of
the controller node, and not the localhost address (127.0.0.1). To verify this, use the command ping hostname to
output the real 1P address of the host.

Define a default route for the network adapter bound by JGroups (usualy eth0). If such a route does not exist,
either the controller group communication initialization will fail or the controllers will be unable to see each other.

e To check for the default entries in your routing table under Linux, you can use the /shin/route command.
* To add the default route, use a command such as /sbin/route add default ethO.

The use of Dynamic Host Configuration Protocol (DHCP) is strongly discouraged: use fixed |P addresses instead.
It has been reported that the use of DHCP can either block (under Windows) or fail to properly set a default route.

1.4. Install

The archive name is « sequoia-3.XX-bin.tar.gz », « XX » is the minor version number. Install binaries and create
required user and directories.
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Installation

tar xzf sequoi a-3. XX-bin.tar.gz

I n -s sequoi a- 3. XX-bin sequoi a

nkdir -p /etc/sequoial conf

nkdir -p /var/l og/sequoi a

nkdir -p /var/sequoi a/ dunp

cd /usr/local /sequoia

cp -r config/* /etc/sequoialconf

rm-rf config

In -s /etc/sequoial/ conf config

rm-rf ./log

In -s /var/l og/sequoia | og

groupadd sequoi agr oup

useradd -g sequoi agroup -s /bin/bash -d /hone/ sequoi a - m sequoi a
chown -R sequoi a: sequoi agroup /usr/ | ocal / sequoi a*

chown -R sequoi a: sequoi agroup /et c/sequoi a

chown -R sequoi a: sequoi agroup /var/| og/ sequoi a

chown -R sequoi a: sequoi agroup /var/ sequoi a/ dunp

Su - sequoi a

echo "export JAVA HOVE=/usr/| ocal /java">>~/.bash_profile

echo "export JVM OPTI ONS="- Xmx200m - Xnms200nt' " >>~/ . bash_profil e
echo "export SEQUO A HOVE=/usr/ | ocal / sequoi a">>~/ . bash_profile
source ~/.bash_profile

echo $JAVA HOVE

echo $JVM OPTI ONS

echo $SEQUA A HOVE

1.5. Configuration

We propose to configure two clustered controllers with same virtual database (logical clustered database) in order
to provide fail-over mechanism. And each controller must be support several backends in different RaidDB mode.
In default configuration, we use raidDB1 mechanism to mirror all databases backends hosted by a controller. We
use PostgreSQL database, but we can use another database.

1.5.1. Configure the first controller

Edit controller configuration /etc/sequoia/conf/controller/controller.xml

</ SEQUO A- CONTROLLER>
<?xm version="1.0" encodi ng="UTF-8" ?>
<! DOCTYPE SEQUO A- CONTROLLER PUBLI C "-// Conti nuent//DTD SEQUO A- CONTROLLER 3. XX/ / EN'
"http://sequoi a. conti nuent . or g/ dt ds/ sequoi a-control | er-3. XX. dtd">
<SEQUA A- CONTROLLER>
<Controller name="Control |l er1" jdbcl pAddress="0.0.0.0" jdbcPort="25322">
<JnxSettings jnxl pAddress="<networ k address>" jnxPort="1090"/>
<Vi rt ual Dat abaseAut oLoad confi gFi |l e="post gres-rai dbl-distribution-21.xm"
vi rt ual Dat abaseNanme="<I| ogi cal nane of database cluster>" autoEnabl eBackends="true"/>
</ Controller>
</ SEQUOI A- CONTROLLER>

Configure virtual database /etc/sequoia/conf/virtual database/postgres-rai db1-distribution-1.xml

<?xm version="1.0" encodi ng="UTF-8""?>
<I DOCTYPE SEQUAO A PUBLIC "-//Continuent//DTD SEQUO A 3. XX/ / EN"
"http://sequoi a. conti nuent. org/dtds/sequoi a- 3. XX. dt d" >
<SEQUA A>
<Vi rt ual Dat abase nane="<l ogi cal name of database cl uster>" nmaxNbCf Connecti ons="1000">
<Di stri bution>
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<MessageTi neout s/ >
</ Distribution>
<Backup>
<Backuper backuper Name="pgdunmp"
cl assNane="or g. conti nuent . sequoi a. control | er. backup. backuper s. Post gr eSQLBi nar yBackuper"/ >
</ Backup>
<Aut henti cat i onManager >
<Adm nUser username="adm n" password=""/>
<Virtual User vLogi n="user" vPassword=""/>
</ Aut hent i cat i onManager >
<Dat abaseBackend nane="<dat abase node nane>" driver="org. postgresql.Driver"
url ="j dbc: post gresqgl : // <dat abase networ k addr ess>/ <dat abase nane>"
connecti onTest St at enent ="sel ect now) ">
<Connecti onManager vLogi n="user" rLogi n="postgres" rPassword="">
<Vari abl ePool Connecti onManager i nitPool Si ze="10" m nPool Si ze="5"
maxPool Si ze="50" idl eTi meout ="30" wait Ti meout =" 10"/ >
</ Connect i onManager >
</ Dat abaseBackend>
<Dat abaseBackend nane="<dat abase node nane>" driver="org. postgresql.Driver"
url ="j dbc: post gresqgl : // <dat abase networ k addr ess>/ <dat abase nane>"
connecti onTest St at enent ="sel ect now )" >
<Connect i onManager vLogi n="user" rLogi n="postgres" rPassword="">
<Vari abl ePool Connect i onManager i nitPool Si ze="10" m nPool Si ze="5"
maxPool Si ze="50" idl eTi meout ="30" wai t Ti meout =" 10"/ >
</ Connect i onManager >
</ Dat abaseBackend>

<Dat abaseSchena/ >
<Request Manager >
<Request Schedul er >
<RAI Db- 1Schedul er | evel ="passThr ough"/>
</ Request Schedul er >
<Request Cache>
<Met adat aCache/ >
<Par si ngCache/ >
<Resul t Cache granul arity="dat abase" >
<Def aul t Resul t CacheRul e ti nest anpResol uti on="36000">
<Eager Cachi ng/ >
</ Def aul t Resul t CacheRul e>
</ Resul t Cache>
</ Request Cache>
<LoadBal ancer >
<RAI Db- 1>
<Wai t For Conpl etion policy="first"/>
<RAIl Db- 1- Least Pendi ngRequest sFi rst/ >
</ RAI Db- 1>
</ LoadBal ancer >
<RecoverylLog driver="org. postgresql.Driver"
url ="j dbc: postgresql ://1ocal host/recovery" |ogi n="postgres" password="">
<RecoverylLogTabl e/ >
<Checkpoi nt Tabl e/ >
<BackendTabl e/ >
<DunpTabl e/ >
</ RecoverylLog>
</ Request Manager >
</ Vi rt ual Dat abase>
</ SEQUA A>

Add required JDBC postgreSQL driver in /ust/local/sequoia/drivers, you can download here
[http://jdbc.postgresql.org].

1.5.2. Configure the second controller
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Installation

It's same asfirst, define controller, virtual database and add required JDBC driver.

1.5.3. Configure JDBC Client

Add the Sequoia JDBC librabry in your classpath, you can found sequoia-driver.jar file in /
usr/local/sequoia/drivers/. Use the driver class : org.continuent.sequoia.driver.Driver and thisurl :

jdbc: sequoi a://<first controller network address>, <second control |l er network address>/<logical nane of dz

1.6. Automatic startup

Edir default startup script in standard directory, /etc/init.d/sequoiafile.

#!'/ bi n/ sh

#

# Sequoi a start/stop script for database cluster controller.
#

DAEMON=/ usr /| ocal / sequoi a/ bi n/control |l er. sh

NAME=" sequoi a"

DESC="Sequoi a Dat abase cluster controller"

test -x $DAEMON || exit O
case "$1" in
start)
ps -U sequoia | grep -q java
if [ $2 -eq 0] ; then
echo "Sequoi a is already running"
echo "Please, stop it first"

exit 1
el se
echo "Starting $DESC. $NAME'
su - sequoia -c "${DAEMON}" & >/dev/null 2>/dev/null
echo "."
fi
st op)

echo "Stopping $DESC. $NAME "

<
:

add cleanly stop
sequoi a@ ntbs-db01 (I mat-crm db0l) /usr/local/sequoial/bin:$ ./console.sh
Launchi ng the Sequoi a controller consol e
Initializing Controller nodule...
Initializing Virtual Dat abase Admi ni strati on nodul e. ..
Initializing SQ. Consol e nodul e. ..
Sequoi a driver (Sequoia core v3.10) successfully | oaded.
| ocal host: 1090 > show vi rtual dat abases
my DB
| ocal host: 1090 > shut down vi rtual dat abase nmyDB
Virtual database Adm nistrator Login > admn
Virtual database Admi nistrator Password >
Shutting down database nyDB from controll er
Dat abase nmyDB was successful | y shut down
| ocal host: 1090 > shut down
Shut down was conpl ete
| ocal host: 1090 > Exiting Sequoia controller console
sl eep 15

HoHHHHHHFHFH R HHH R
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ps -U sequoia | grep -q java
if [ $2 -eq 0] ; then
ps h -U sequoia | grep java | awk '{print $1}' |xargs kil
sl eep 2
echo "Sequoia didn't stoped after 15 seconds, has been kill ed"
sl eep 2
ps -U sequoia | grep -q java
if [ $2 -eq 0] ; then

ps h -U sequoia | grep java | awk '{print $1}' |xargs kill -9
sl eep 2
echo "WARNING ! ! Sequoia couldn't be killed, has been hardly killed (kill -9) !
f
f
echo "."
5
echo "Usage: /etc/init.d/ $NAME {start|stop}" >&
exit 1
esac
exit O

Add execution right and register automatic startup.

chnod u+x /etc/init.d/ sequoia
update-rc.d -f sequoia defaults

1.7. Activate two controllers

Run theses operation on two controllers.

Start the controller.

/etc/init.d/sequoia start

Connect to administration console of controller.

su - sequoi a

cd /usr/local /sequoi al/ bin

./ consol e. sh

Initializing Controller nodule...

Initializing Virtual Dat abase Adm ni strati on nodul e. ..
Initializing SQL Consol e nodule. ..

Sequoi a driver (Sequoia core v3.XX) successfully | oaded.

| ocal host: 1090 > admi n <l ogi cal nane of database cluster>
Vi rtual database Adm nistrator Login > admn

Virtual database Adm nistrator Password >

Ready to administrate virtual database <l ogical name of database cl uster>

For each backends hosted by current controller, enable backend :

<l ogi cal nane of database cluster>(admn) > initialize <database node name>

Vi rtual Database <l ogical nane of database cluster> has been successfully initialized from backend <dat at
<l ogi cal nane of database cluster>(adm n) > enabl e <dat abase node nane>

Enabl i ng backend <dat abase node name> fromits |ast known checkpoi nt
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Upgrade

2.1. Download

Same as installation section.

2.2. Upgrade

Upgrade old version to the new version.

/etcl/init.d/ sequoia stop

cd /usr/l ocal

tar xzf sequoia-3.XX-bin.tar.gz

rm/usr/local /sequoi a

I n -s sequoi a- 3. XX-bin sequoi a

cp -r /etc/sequoi a/ conf /etc/sequoialconf.YYYYMVDD
cd /usr/local /sequoia

rm-rf config

In -s /etc/sequoi a/ conf config

rm-rf ./log

In -s /var/l og/sequoia | og

chown -R sequoi a: sequoi agroup /usr/| ocal / sequoi a*
chown -R sequoi a: sequoi agroup /etc/sequoi a
/etc/init.d/sequoia start
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Downgrade

3.1. Downgrade

Downgrade the current version (3.XX) to the previous (3.YY).

/etc/init.d/sequoia stop

rm/usr/local /sequoi a

In -s /usr/local/sequoia-3.YY-bin /usr/local/sequoi a
rm/etc/sequoial conf/*

cp -r /etc/sequoial conf.YYYYMVDD / et c/ sequoi a/ conf
/etc/init.d/sequoia start
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Disaster Recovery

4.1. Recover from a controller failure

Start the failed controller and start the command line client.

/etc/init.d/sequoia start
su - sequoi a

cd $SEQUA A _HOVE/ bi n

./ consol e. sh

Connect to the second controller and go to admin maode, and start the commande line client.

Su - sequoi a

cd $SEQUA A _HOVE/ bi n

./consol e. sh

| ocal host: 1090 > admin <l ogi cal nane of database cluster>

| ocal host: 1090 > show backends

<l ogi cal nane of database cl uster>(adni n)> backup <one backend hosted by this controller> nodel. dunp pgdt
Backend | ogin for backup process > postgres

Backend password for backup process >

Backup backend nodel in dunp file nodel. dunp

Check your dump isavailablein list of databased dump files.

show dunps
Copy the database dump to the failed controller.

<l ogi cal nane of database cluster>(adnin)> transfer dunp nodel.dunp <failed controller network address>:]
Transferring dunp nodel. dunp to controller XXX XXX XXX. XXX:1090. ..
Done

Go to admin mode and enable the use of the expert admin commands.

expert on

Synchronize the recovery log of the failed controller.

restore | og nodel. dunp <failed controller network address>: 1090

Disable the use of the expert admin commands.

expert off

Recover the second : On the failed controller, go to admin mode.
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| ocal host: 1090 > admi n <l ogi cal nane of database cluster>

Virtual database Administrator Login > admin

Virtual database Admi nistrator Password >

Ready to administrate virtual database <l ogical nane of database cluster>

<l ogi cal nane of database cluster>(adnin) > restore | og nodel. dunp <good controller network address>: 109(
<l ogi cal name of database cluster>(adnin) > restore backend node2 nodel. dunp

Backend | ogin for restore process > postgres

Backend password for restore process >

Rest ori ng backend node2 with dunp nodel. dunp

Enable the database server of the failed controller. Enabling the server synchronizes it with the other cluster nodes.

<l ogi cal nane of database cluster>(admi n) > enabl e node2
Enabl i ng backend node2 fromits |ast known checkpoi nt

If you are using a configuration where there are more than one database servers per controller, repeat the recover
operation for the other database server(s) to activate it.

4.2. Recover from a database server failure

To activate a database server after a database server failure, for example, you must first restore adump file to it and
then enable it. If you do not have a dump file that you can use to restore the database, create one as instructed in
Back up a database server.

Go to admin mode on the controller that hosts the database server you want to activate.

Su - sequoi a

cd $SEQUA A _HOVE/ bi n

./ consol e. sh

| ocal host: 1090 > admi n <l ogi cal nane of database cluster>

Vi rtual database Adm nistrator Login > admn

Virtual database Admi nistrator Password >

Ready to adnministrate virtual database <l ogical name of database cl uster>
<l ogi cal nane of database cluster>(adm n) >

Show the available database dump files.

show dunps
Use a database dump to restore the database server that you want to activate.

restore backend <backend nane> <dunp nane>

Enable the database server. Enabling the server synchronizes it with the other cluster nodes.

enabl e <backend nane>
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