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migrating to 11g – step-ordered approach
April Sims, Southern Utah University

Migrating to a newer Oracle Database Version doesn’t have to be confined to a single outage period.   Several interim steps can be done ahead to certain compatible components saving valuable time.  In a general sense Oracle is backwards compatible for making that transition from an earlier version to a later one.  The following components can be upgraded to 11g Release 1 (11.1.0.7 current patchset at the time of this writing) while still  compatible with earlier versions of Oracle, see the Reference Section for additional information on exact versions.

· Oracle Net Services:  LISTENER.ORA, SQLNET.ORA

· Clients (SQLNET, JDBC, ODBC ) see Reference Section 

· RMAN Catalog and Database

· Grid Control Repository Database
· Grid Control Intelligent Agents

· ASM (Automatic Storage Management) and CRS (Clusterware)
Design your environment to be adaptable to change.  This means that you should be comfortable with multiple Oracle Homes.  Install the 11gR1 version of the database in a different Oracle Home.  Use the tools that Oracle provides such as the oratab and oraenv file to dynamically set environmental variables based on the ORACLE_SID .   See the following (Listing 1) for an example use of the custom code section for oraenv for Unix and corresponding referenced file in Listing 2.

# Install any "custom" code here

case "$ORACLE_SID" in

    "SID")     . /u01/app/oracle/SID.ini ;;

    "SIDT")     . /u01/app/oracle/SIDT.ini ;;

    "SIDD")     . /u01/app/oracle/SIDD.ini;;

esac

Listing 1

ORACLE_HOME=/u01/app/oracle/product/10gR2

PATH=$ORACLE_HOME/bin:$PATH

ORACLE_SID=SID

# New Recommendation for 11g Diagnostics 

ORACLE_BASE=/u01/app/oracle

TNS_ADMIN=/u01/app/oracle/product/11g/network/admin

export ORACLE_SID ORACLE_HOME PATH ORACLE_BASE

Listing 2

oracle net services

As a DBA controlling the environment is key to preventing disruptive events during migrations.  Using the init.ora parameter, LOCAL_LISTENER for each ORACLE_SID on a separate port allows the DBA to turn off or on access to that database without affecting other ports and/or ORACLE_SID (s).  If using port 1521 dynamic registration will happen for each instance on that node, so that port is avoided to maintain control.  Oracle recommends having multiple listeners for multiple Oracle Homes (see Note:429074.1)  but experience has taught me that a single highest version listener executable will work for most any down-level database installed on a single node while preventing conflicts.  The key to using a higher level listener is the variable TNS_ADMIN which overrides the default ORACLE NET SERVICES location for the LISTENER.ORA, TNSNAMES.ORA and SQLNET.ORA configuration files.   See Listing 3 below for an example LISTENER.ORA entry; notice the ADMIN_RESTRICTIONS_LISTENER_SID which allows only the user that owns the Oracle installation directory to modify these files tightening security vulnerability with the listener.
LISTENER_SID =(ADDRESS = (PROTOCOL = TCP)(HOST = NODENAME)(PORT = 1527))

SID_LIST_LISTENER_SID =(SID_LIST =(SID_DESC =(GLOBAL_DBNAME = SID.DOMAIN)(ORACLE_HOME = /u01/app/oracle/product/10gR2)(SID_NAME = SID))

ADMIN_RESTRICTIONS_LISTENER_SID=ON

Listing 3
client compatibility  

In a general sense backwards client compatibility is supported on a minimum release (usually the terminal release for older products). 
· ODBC – see Chart 1
· SQLPLUS, Instant Client, SQL Developer – see Chart 1
· JDBC, JDK – Application specific
· Precompilers – Application specific 
· Exp/Imp or Datapump – Metalink Article, very strict guidelines
· Database Links – There should be little to no issues.
· 32/bit to 64/bit – There are no issues associated with this difference.
· Features Availability – New release features will be associated with the lowest version client. 
· BEQ not supported between different releases
Chart 1 from Metalink Note 207303.1 
	Client Version
	11.1.0
	10.2.0
	10.1.0
	9.2.0

	11.1.0
	Yes
	Yes #6
	Yes #6
	ES #5

	10.2.0
	Yes #6
	Yes
	Yes
	ES #5

	10.1.0(#4)
	Yes #6
	Yes
	Yes
	ES

	9.2.0
	ES #5
	ES #5
	ES
	ES


rman catalog and grid control – database and Agents
RMAN executable version should be the same as the target database which dictates using the same ORACLE_HOME to run RMAN scripts which connect to a remote RMAN catalog database.  The RMAN catalog schema version must be greater than or equal to the RMAN executable with backward compatibility  for earlier releases.   Upgrading the catalog using RMAN commands as follows:

RMAN> upgrade catalog

RMAN-06435: recovery catalog owner is rman

RMAN-06442: enter UPGRADE CATALOG command again to confirm catalog upgrade

   RMAN> upgrade catalog

This will not upgrade the database that houses the RMAN catalog to 11gR1, only the RMAN schema to be compatible with the higher release of RMAN.  Upgrading the catalog allows you to backup any other 11g databases as well as previous versions.  You can go ahead and also upgrade the RMAN database to 11g at this point using any of the standard methods:  DBUA, EXP/IMP, EXPDP/IMPDP, Transportable Tablespaces or a Manual Upgrade.  Many DBA’s keep their RMAN Catalog and Grid Control Repository in the same database.  Grid Control 10.2.0.4+ is compatible with an 11.1.0.6+ version of the database but would only recommend GC 10.2.0.5 with 11gR1 as the database due to migration issues. See my other presentation on Grid Control for more information. Grid Control Intelligent Agents are compatible with upper level Oracle Enterprise Management Servers.   

ASM and CRS 
As the version increases Oracle is pushing the delineation between the administration of ASM, CRS and RDBMS as well. We are talking about three different operating system accounts corresponding to three different IT personnel. Having said that there seems to be issues or more work involved with migrating ASM/CRS from 10gR2 to 11g while simultaneously migrating the user to a different operating system account.  There are several websites/blogs/forums on this subject that are worth mentioning at this point.  I would also defer to the IOUG RAC SIG for further details.    

http://orajourn.blogspot.com/2008/12/upgrading-clusterwareasm-from-10g-to.html
http://jarneil.wordpress.com/2008/01/31/upgrading-to-oracle-11g-clusterware/
http://www.colestock.com/blogs/2007/09/upgrade-notes-from-10g-rac-to-11g-10203.html
http://forums.oracle.com/forums/forum.jspa?forumID=62 (RAC,ASM and CRS forum)

· Oracle Clusterware must be installed in its own $ORACLE_HOME.  
· ASM can be installed separately as of 10gR2. Features will only be available on the lowest release in the combination.  
· Can even have different unix accounts with the same primary group.  
· One-off Patches have two components – clusterware and rdbms.  

· As of 11gR2 ASM has a rolling upgrade which still leaves the database available (of course this remains to be seen)
· SYSASM is recommended for administering ASM because in the future SYSDBA use in an ASM instance will no longer be available.  (This is where Oracle is really pushing the separation of duties, but as we know in MOST shops there is NOT a clear separation of duties.  Most often the DBA makes the judgment calls about the RDBMS as well as ASM, while CRS is more easily handed off to a system administrator who happens to know the intimate details of storage implementations.)
11g Diagnosability framework

This new version of Oracle brings the Automatic Diagnostic Repository (ADR) which is a flat file structure containing all alert logs, core files, trace files and incident information.  ADR_BASE = $ORACLE_BASE which is controlled by the database diagnostic_dest parameter which replaces background_dump_dest, core_dump_dest and user_dump_dest.  If you use the 11g listener before creating any 11g databases then $ORACLE_BASE is recommended to be set, see Listing 2.  This will control where the listener log files are located and enable you to modify your scripts and maintenance routines using the new adrci command-line utility.  The default editor for adrci is vi and since a standard Windows install won’t have vi, copy notepad.exe or wordpad.exe to a location in the Windows PATH renaming that exe file to vi.exe.   The adrci command-line utility has a set editor command but may yield unexpected results in Windows.  To script automatic purging of date-aged logs use adrci with a text file that contains the commands. See Listing 4 for an example.   

  adrci script =adrci_commands.txt

#adrci_commands.txt

set echo on

set homepath diag/tnslsnr/nodename/listener_sid

purge -age 10080 -type alert

purge -age 10080 -type incident

purge -age 10080 -type trace

purge -age 10080 -type cdump

set homepath diag/rdbms/sid/SID

purge -age 10080 -type alert

purge -age 10080 -type incident

purge -age 10080 -type trace

purge -age 10080 -type cdump

quit

Listing 4

If you still want to keep the old method of logs and trace files see Metalink  Note:454927.1

Database upgrade methods and recommendations

EXP/IMP or datapump 

Good exercise for any DBA but a tedious method.  Usually the last resort with a difficult or unusual migration path – different operating system with incompatible endian (s) or a characterset conversion.  The larger the database the longer amount of time it takes to complete, requires database to be down (or provide a read-only copy) during conversion.  Often database objects are migrated separately to speed up the process:  creating datafiles and/or tablespaces, recreating users, importing metadata, importing actual data, recreating indexes, enabling constraints.  
Transportable tablespaces

Aha! The most beautiful of migrations – fast but not easy.  Great for the experienced DBA who has a large database and wants to keep downtime to a minimum.  Can be done on the same node keeping the datafiles in the same location or moving a database to a new node. Basically you are creating a new database, detaching the tablespaces and reattaching them to the new database, migrating the metadata about those tablespaces.  Of course there are limits and exclusions for this process.  IOUG Members can access an excellent  paper “Using Transportable Tablespaces to Perform a Database Upgrade” by Lei Zeng at the following URL- http://www.ioug.org/private_files.cfm/selectjournal/issues/08q1/select-q108_zeng.pdf?redirect=true&file_name=selectjournal/issues/08q1/select-q108_zeng.pdf&CFID=7941551&CFTOKEN=49368857
DBUA

New Kid on the Block – used to be widely avoided but now dependable enough to be used by even the most hardcore command-line DBA!  Useful for saving time and avoiding mistakes with the manual method.
Manual upgrade

The old way but still very dependable – Metalink most often provides good documentation for manual upgrades.

Transient logical standby

11g’s version of the Rolling Upgrade with a Logical Standby. This one needs a little bit more time and testing to ensure it’s adoption.  Promise of the least amount of downtime of any upgrade or migration method – reduced to a few minutes during switchovers.
physical standby

Since 10gR2 this is a very dependable solution from Oracle.  Disconnecting the primary from the physical standby, upgrading the physical standby, restarting the redo from the primary applying all data changes, switching the physical standby into the primary database.  Hardest part is switching clients, completely different at each client site depending on 3rd party products involved.  Downtime can be kept to a minimum by scripting or automating the switchover. 
Snapshot standby

11g’s version of a Physical Standby migration method with less steps and less time involved for switchover operations.
Using 11g on a daily basis for accessory databases such as Grid Control and RMAN,  listeners for databases and clients will require regular exposure to the new version.  This should increase your skill level and confidence in the new release while reducing the possibility of disruptions.

Reference: Metalink Documents and Resources

1. Can You Run Different Releases Of The Oracle Database On The Same Computer At The Same Time?  Doc ID:  Note:429074.1

2. Setting TNS_ADMIN Environment Variable  Doc ID:  Note:111942.1

3. Dynamic Registration and TNS_ADMIN  Doc ID:  Note:181129.1

4. Oracle ODBC version compatibility mirrors compatibility for Oracle client software.

5. http://www.oracle.com/technology/tech/java/sqlj_jdbc/htdocs/jdbc_faq.htm#02_02
6. Client / Server / Interoperability Support Between Different Oracle Versions 

            Doc ID:  Note:207303.1 

7. JDBC, JDK and Oracle Database Certification Note 401934.1
8. Support Status of each Oracle Server (RDBMS) Release Note 161818.1
9. For Precompiler interoperability support also see:  "Pro*C/C++ Programmer's Guide 11g Release 1 (11.1)" [Part Number B28427-03] "1    Introduction" -> Frequently Asked Questions  -> Can I Use Any Release of Pro*C/C++ with Any Version of the Oracle Server?

10. RMAN Compatibility Matrix  Doc ID:  Note:73431.1
11. Oracle Enterprise Manager 10g Grid Control Certification Checker  Doc ID:  Note:412431.1

12. 11g Install : Understanding about Oracle Base, Oracle Home and Oracle Inventory locations Doc ID:  Note:454442.1

13. Using and Disabling the Automatic Diagnostic Repository (ADR) with Oracle Net for 11g 

            Doc ID:  Note:454927.1
14. Compatibility Matrix for Export And Import Between Different Oracle Versions Doc ID:  132904.1
15. Export/Import DataPump Parameter VERSION - Compatibility of Data Pump Between Different Oracle Versions Doc ID:  553337.1

16. How to Change the Listener Log Filename Without Stopping the Listener Doc ID: 135063.1
17. Oracle Clusterware - ASM - Database Version Compatibility  Doc ID:  337737.1

18. Oracle® Database Oracle Clusterware and Oracle Real Application Clusters Installation Guide
19. Applying one-off Oracle Clusterware patches in a mixed version home environment Doc ID:  363254.1

Newbie Section – essentials for a new Unix DBA. 
1. Profiles and Shells 

· Bourne shell sh (no history or aliasing)

· Korn shell  ksh (history, aliasing)

· C shell  csh (buggy)

· Bash bash (seems to be a programmer’s favorite, up arrow to recall history) 

· How do I know which one? 

· grep username /etc/passwd | cut -d: -f7

· env | grep SHELL -or- > echo $SHELL 

· -or- > ps -f ....Will provide a full listing of processes 

· -or- > setenv ....On a C shell this will return the current environment, while other shells will return an error.

2.  Capturing Shell History – keeps a historical log of commands run.
· Korn or bash Shell 

$HISTFILE=my_hist_file; export HISTFILE

$HSTSIZE=1000; export HSTSIZE 

· C Shell

set history=n
3. Command Line Editing 

· Korn Shell , Bash Shell or Bourne Shell

Add to .profile for permanent change

EDITOR=vi; export EDITOR  -or-  set -o vi

· C Shell 

Maybe a .login or .cshrc 

setenv EDITOR vi 
· Vi Commands allow you to interactively edit the command line.
k  Get previous command from history

j  get next command from history

/string searches for most recent command

a  add

x delete

Most any vi editing command will work.  You could also set your editor to emacs or vim (more user friendly)
http://homepages.ihug.com.au/~tabby_cat/tafe/solaris/text_notes_chapter3.pdf
4. ORAENV

· By setting the variable "ORAENV_ASK" to yes, the user will be 

prompted to enter the <SID> .  If "ORAENV_ASK" is set to no, the current value of "ORACLE_SID" will be used. 

· Next, the script 'dbhome' is called to determine the "$ORACLE_HOME" 

for that SID and set "$ORACLE_HOME" to the corresponding value. 

· 'dbhome' will also add "$ORACLE_HOME/bin" to the user's PATH.

· These scripts can usually be found in: 

/usr/local/bin, /usr/bin, $ORACLE_HOME/bin Solaris, AIX, HP-UX

******Note: They are also found in $ORACLE_HOME/bin…recommended to rename or move that copy because crontab entries will find that one first especially if you have a custom oraenv.
· Use oraenv when you are using the Bourne , Bash and Korne Shells. 

· Use coraenv when you are using the C shell. 
5.  SID.ini (This can be called anything you want, this is just what I use)

· Create a SID.ini for each database, remove all remnants of any ORACLE parameters from your profile.

· It is OK to leave in the shell history and editing commands just remove the following:

· ORACLE_BASE

· ORACLE_HOME

· LD_LIBRARY_PATH

· ORAENV_ASK

· ORAENV

· Clean out the PATH of any oracle software listed.

· Logout and back in to make sure everything is clean…
Example SID.ini file-

ORACLE_HOME=/u01/app/oracle/product/11g 

ORACLE_BASE=/u01/app/oracle 

MY_HOME=/u01/app/mystuff; export MY_HOME

MY_EXE_HOME=/u01/app/MY/bin; export MY_EXE_HOME

MY_LINKS=/u01/app/MY/links; export MY_LINKS

LD_LIBRARY_PATH=Specific to OS

LD_LIBRARY_PATH_64=Specific to OS

ORACLE_SID=SID 

export ORACLE_SID ORACLE_BASE ORACLE_HOME LD_LIBRARY_PATH 

PATH=$MY_EXE_HOME:$MY_LINKS:$ORACLE_HOME:$PATH

Export PATH 
               How do I call this SID.ini?

  By putting in a small piece of code into the script that ORACLE installs usually in /usr/local/bin called oraenv.               Rename $ORACLE_HOME/bin/oraenv and dbhome to something else so you know which script is being executed.

#

# Install any "custom" code here

#

if [ "$ORACLE_SID" = “MYDB" ] ; then

  . /u01/MYDB/env 

  . /u01/app/oracle/MYDB.ini

fi 

if [ "$ORACLE_SID" = “HISDB" ] ; then

  . /u01/app/oracle/HISDB.ini

fi 

When you logon type

. oraenv

The dot is important….it “sources” the file, keeping variable values throughout the session.

6.  Functional Unix Prompt – this goes in your .profile so that it executes each time you logon
BOLD=`tput bold`; NORM=`tput sgr0`

Export PS1=${BOLD}oracle$NORM@`uname -n`:'$PWD${BOLD}[$ORACLE_SID]$NORM

> ‘

This puts the current working directory (pwd) above your prompt.  It also shows which account is logged on….and which ORACLE_SID after you run 

    . oraenv

   oracle@servername:/u01/app/oracle[TRNG]
>

Make sure ORAENV_ASK=NO for the user ORACLE because all of your cron jobs will stop and ask which ORACLE_SID….
7.  Oracle password file 

Instead of hard-coding a password inside every script…create a password file. More secure because it will be easier for you to change passwords.  

Example File :  .oracle.passwd 

Contents :

System/systempass 

SYS/syspass 

There is an upper and lower case difference for sys and system making it easier to grep for each different entry.

KSH example:
PASS=`grep system /u01/app/oracle/.oracle.passwd | cut -f 2`; export PASS

$ORACLE_HOME/bin/exp userid=$PASS parfile=$HOME/export$db.par 

If running scripts as the UNIX user oracle to logon as sys use the following syntax…no password needed, this is for ORACLE 9.x+ 

#!/bin/ksh 

ORAENV_ASK=NO; export ORAENV_ASK

ORACLE_SID=TRNG; export ORACLE_SID

. /usr/local/bin/oraenv

$ORACLE_HOME/bin/sqlplus -s <<EOF

connect / as sysdba 

 set pages 0 feedback off termout off lines 200

 spool output.sql

select tablespace_name from dba_tablespaces;

 spool off

EOF

The <<EOF is so that the script will stay inside this script until it sees ending EOF

Here is a way to capture the date (day, month, year) in a variable.

dat=`date '+%d%m%y'`

Called later in the script by the variable $dat 

mkdir /backup/oradb/$ORACLE_SID/$dat 

8. Scripting Standards

· USE COMMAND LINE ARGUMENTS
· Avoid hard coding values within the script, but instead pass an argument in from the command line.  One of the most common things to pass into a script from the command line is the ORACLE_SID.

· $# 
Shell variable represents the number of arguments on the command line

$0
The name of the shell script

              $1
The first argument passed in

              $2 - $n
The second argument through the nth argument
· USE VARIABLES

Change in one place rather than searching throughout the code to make multiple changes.

· USE `BACKTICKS` 

The backtick character is on the tilde (~) key.  Placing backticks around a Unix command in a shell will return the result of that command so it can be assigned to a variable.

For example:


NOW=`date`


CURDIR=`pwd`


9_SID=`grep -c 9 /var/opt/oracle/oratab`
· DERIVE VALUES, DON'T HARDCODE  

Parse the Oracle home out of the oratab file.  In doing so, scripts with derived oracle homes should continue to work as databases are upgraded vs. scripts that with hard coded homes will have to be modified.

For example:

ORACLE_HOME=`grep "^$SID:" $ORATAB | cut -d: -f2`
· VALIDATE USE OF SCRIPT

To validate a script that should only be run by a certain userid, or on a certain host only use: whoami, and uname.

For example:


if [ `whoami` != "oracle" ]; then



echo "error. Must be oracle to run this script"



exit 1


fi 

if [ `uname -a | awk '{print $1}'` != “dbnode" ]; then



echo "error. This script only to run on dbnode server"



exit 1


fi
9. Important Unix Files

Description

/dev/null
data redirected to this file goes nowhere

/etc/services
Networking services/port numbers

/etc/inetd.conf
Config files for internetworking services such as telnet, ftp
/etc/passwd
usernames on system

/etc/group
group names

/.rhosts
trusted hosts file

/etc/hosts
list of other hosts/ip addresses

/etc/exports 
NFS file systems (HPUX, AIX, Linux)

/etc/dfs/dfstab 

/etc/dfs/sharetab
NFS file systems (Solaris)

/etc/vfstab
File system table (Solaris)

/etc/fstab
File system table (HPUX, Linux)
/etc/filesystems
File system table (AIX)
10. Unix Online Documentation 

Syntax:

man command …

man -k keyword …
Example:
man cd
displays manual pages for the cd command



man -k print
displays 1 line summaries for commands related to printing

Command line arguments that are optional are specified in square brackets [  ].  

Multiple arguments of the same type can be specified, then that fact is conveyed by using an ellipses (…) after the argument type. 

Use the -k option often.  This helps find commands based on a topic or keyword

Page down to the end of the man page documentation.  At the end of the man page is usually a couple of additional sections that can be helpful. 

Word file is seen frequently in man pages. It usually refers to both directory names or file names.  For example, ls [file…] which means you can provide either a directory name or a file name or both.

     12. Grep command Examples 

grep -c ORA-1650 alert_orcl.log



              1 


          
grep -c 8.1.5 /var/opt/oracle/oratab



              3 



              grep "^ORA-1650" alert_orcl.log

ORA-1650: unable to extend rollback segment R01 by 128 in tablespace RBS



              grep -i "^ora-1650" alert_orcl.log

ORA-1650: unable to extend rollback segment R01 by 128 in tablespace RBS



              grep -l ORA alert*.log



              alert_orcl.log 



              alert_orcl2.log 



              alert_orcl.old.log 

11. FIND command examples – a note of caution, stay away from using * , you can do a lot of damage VERY easily.  Just get into the habit of using the partial filename ‘*.trc’ and partial directory path.
show files greater than (>) 2 GB


find /u02/oradata -size +200000000c -ls 

show files less than (<) 2 GB


find /u02/oradata -size -200000000c -ls 

remove trace files not modified in the last 30 days


find /u01/app/oracle -name "*.trc" -mtime +30 -exec rm {} \;

find scripts where new users are created

find $ORACLE_HOME –type f –exec grep –il “identified by” {} \;

find sqlplus scripts that might have passwords in them

find /u01/app/oracle/admin –type f –exec grep –il “sqlplus” {} \;

find all files that are owned by oracle

find /u01 /u02 /u03 –user oracle -print

compress export files that are larger than 1 MB and older than 30 days

find $ADMIN -name "*.dmp" -size +1048576c  \ 

-mtime +30 -exec compress {} \;

               13. DU Command  

Disk Usage
Displays amount of disk space used.  Can display per file, or total of all files in a directory. 

syntax:

du [-sk] [file…]

options:
-s

sum of all files and subdirectories.

-k
Print results in K bytes rather than the default of 512 byte blocks

examples:
show total size of all subdirectories on a disk (sorted in reverse order)



cd /u02/oradata 




du -sk * | sort -nr

show total size of all data files in directory


cd /u02/oradata/orcl 



du -k * | sort –nr
12. Oracle Patching 

· Install new OH same version of ORACLE as production….apply patch there…sometimes you have to apply a one-off patch using a PERL utility called OPATCH

· Large patchsets are done with the OUI (oracle universal installer)

· Then you have to upgrade all database instances in that ORACLE home
13. Oracle Provided Unix Commands

wrap – encrypts stored procedures

oerr – display oracle errors 

Syntax: oerr ora 12154
sysresv – instance and shared memory segments

tkprof – formats output trace file into readable format.

dbshut – shell script to shutdown all instances

dbstart – shell script to startup all instances at boot 

dbhome – sets ORACLE_HOME

oraenv – set environmental variables for SID
14. XWindows 

· Hardware is more often now HEADLESS.
· No direct way to set up a GUI interactive logon because of missing components…most shops use a single monitor/keyboard/mouse combo and switch between nodes.

· Options- run an Xwindows display (such as Putty) on your desktop or another server that has the graphics.

· Then you must export the display variable to that location to start the OUI, see your system administrator. 

export DISPLAY=150.255.1.0:0.0 
Scripting Resources

http://www.dbaoncall.net/index_files/index_unix_scripts.html 

http://www.oracle.com/oramag/code/index.html 

http://www.uaex.edu/srea/ 

http://www.bijoos.com/oracle/unix4dba1.htm 

http://www.geocities.com/rajuguruswamy/p4com_shell.htm
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