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Introduction

To facilitate the continuous growth of the Nova Production database it was decided that a repository database would be required to run overnight and intra-day reports. The initial method for maintaining the data within the repository database was to perform a full table copy of all the tables required for the specified reports. As the quantity of data being copied on a daily basis rapidly grew, this method soon became inefficient. 

It was decided that a more efficient method of maintaining the data in the repository database was required. It was concluded that the most practical method of maintaining and refreshing the data in the repository database is to use Oracle Replication a standard feature of the Oracle RDBMS release 7.3 onwards. Oracle Replication allows snapshots to be taken of the production data, into a repository database, in this case RPTPROD. The snapshots of the production data are read-only copies of the required tables and underlying columns for each table, required to produce the overnight and intra-day reports. The snapshots are initially created by selecting the desired columns from each table and then copying every row from each table, into a matching table on the RPTPROD database. Once the initial set of data has been copied it is a simple task to refresh the changed data from each table on a daily basis. Refreshing only the changed data on a daily basis is more efficient than taking a complete copy of the table every day, especially as the volumes of data increase in the production database.

The purpose of this document is to describe how to create and maintain the RPTPROD database, using the standard features of Oracle Replication in particular simple snapshot administration. 

RPTPROD REPORTS

The RPTPROD database was originally designed to take away the overhead and reduce the time taken to produce the particularly involved and large reports. These reports and the tables these reports access are detailed below. Obviously as the volumes of data increase and it becomes more pratical to run new reports against RPTPROD as opposed to NOVAPROD, the list below will become less useful. 

REPORTS ThAT RUN ON RPTPROD

Crystal Filename

Report Name

169RCSHBK00

Repository Cash Book

126AOUTMSP00

127UNTRMPS00

Unsettled Trades Past Value Date by Market, Party, Security

127UNTRMSP00

Unsettled Trades Past Value Date by Market, Security, Party

EODDTLTRLBALANCE
End Of Day Detailed Trial Balance

SUMDTLTRLBALANCE
Summarised Trial Balance

GBLSTKREC

Global Stock Reconciliation

GBLSTKMK

Global Stock Rec. by Market

GBLSTKON1

Global Stock Rec. for Emerging Markets

GBLSTKON2

Global Stock Rec. for French Market

GBLSTKON3

Global Stock Rec. for Scandinavian Market

GBLSTKON4

Global Stock Rec. for Dutch/German Markets

GBLSTKON5

Global Stock Rec. for Western Europe Markets

NB. All the Global Stock Rec. reports use the same set of tables and column names.

TABLES REQUIRED FOR EACH REPORT

The following table shows the specific tables required for each report. 

	REPORT NAME
	TABLE NAME

	GblStkRec
	TCOY

	
	TMKT

	
	TPTY

	
	TPTYSUBACC

	
	TSEC

	
	TSECEXTREF

	
	TSTKHLD

	
	TSTT

	
	TSYSPMTLIS

	
	TTRD

	
	TTRDLEG

	
	

	169RCSHBK00
	TACCTRN

	
	TCOY

	
	TMANJNL

	
	TMANJNLACCTRN

	
	TMTHBAL

	
	TNTE

	
	TPTY

	
	TPTYSUBACC

	
	TSEC

	
	TSECEXTREF

	
	TSTT

	
	TSTTEVT

	
	TSYSPMTLIS

	
	

	126aoutmsp00
	TCCY

	
	TCOY

	
	TMKT

	
	TPTY

	
	TPTYSUBACC

	
	TSEC

	
	TSTT

	
	TSYSPMTLIS

	
	TTRD

	
	TTRDLEG

	
	

	127untrmps00
	TCCY

	
	TCOY

	
	TEXCRTE

	
	TINTRTE

	
	TMKT

	
	TPTYSUBACC

	
	TSEC

	
	TSECEXTREF

	
	TSTT

	
	TSYSPMTLIS

	
	TTRD

	
	TTRDLEG

	
	

	127untrmsp00
	TCCY

	
	TCOY

	
	TEXCRTE

	
	TINTRTE

	
	TMKT

	
	TPTY

	
	TPTYSUBACC

	
	TSEC

	
	TSECEXTREF

	
	TSTT

	
	TSYSPMTLIS

	
	TTRD

	
	TTRDLEG

	
	

	eoddtltrlbalance
	TACCCAT

	
	TACCSUBCAT

	
	TEXCRTE

	
	TMTHBAL

	
	TCCYPCD

	
	TPTY

	
	

	
	

	
	

	
	

	
	

	
	

	
	


COLUMNS REQUIRED PER TABLE

After a detailed investigation by Arthur Chan, it was discovered that only small selections of the columns per table are required, to produce the reports detailed above. This enables the snapshots to only copy across these specific columns, therefore, saving space and time. 

NB. It should be noted, as new reports are run against the RPTPROD database, it maybe necessary to copy across further columns per table.

TACCTRN

	TACCTRN."AACCCATCDE"

	TACCTRN."AACCSUBCATCDE"

	TACCTRN."ACCYCDE"

	TACCTRN."ACOYCDE"

	TACCTRN."ACSTCENCDE"

	TACCTRN."ADBCRIND"

	TACCTRN."APAYRCVIND"

	TACCTRN."APSTDTE"

	TACCTRN."APTYID"

	TACCTRN."APTYSUBACC"

	TACCTRN."ASRCREFID"

	TACCTRN."ASRCREFSEQ"

	TACCTRN."ASRCREFSUBID"

	TACCTRN."ASUBCSTCENCDE"

	TACCTRN."ASYSCDE"

	TACCTRN."ASYSCDE"

	TACCTRN."ATRNAMT"

	TACCTRN."ATRNSUBTYP"

	TACCTRN."ATRNTYP"

	TACCTRN."AVALDTE"

TACCTRN."AMKTCDE"


TCCY

	TCCY."ACCYCDE"

	TCCY."ACCYNAM"

	TCCY."AMNYPCSVAL"


TCOY

	TCOY."ACOYCDE"

	TCOY."ACOYNAM"


TEXCRTE

	TEXCRTE."ACCYCDE"

	TEXCRTE."AEXCEFFDTE"

	TEXCRTE."AEXCMIDRTE"


TINTRTE

	TINTRTE."ACCYCDE"

	TINTRTE."AINTBIDRTE"

	TINTRTE."AINTEFFDTE"


TMANJNL

	TMANJNL."ACOYCDE"

	TMANJNL."AJNLDSC"

	TMANJNL."AMANJNLID"

	TMANJNL."ANTEID"


TMANJNLACCTRN

	TMANJNLACCTRN."ACOYCDE"

	TMANJNLACCTRN."AMANJNLID"

	TMANJNLACCTRN."ASRCREFID"

	TMANJNLACCTRN."ASRCREFSEQ"

	TMANJNLACCTRN."ASRCREFSUBID"


TMKT

	TMKT."AMKTCDE"

	TMKT."AMKTNAM"


TMTHBAL

	TMTHBAL."AACCCATCDE"

	TMTHBAL."AACCSUBCATCDE"

	TMTHBAL."ACCYCDE"

	TMTHBAL."ACOYCDE"

	TMTHBAL."ACSTCENCDE"

	TMTHBAL."AMTH"

	TMTHBAL."APTYID"

	TMTHBAL."APTYSUBACC"

	TMTHBAL."ASUBCSTCENCDE"

	TMTHBAL."ATRDDTECLSBAL"

	TMTHBAL."AVALDTECLSBAL"


TNTE

	TNTE."ANTEDSC"

	TNTE."ANTEID"

	TNTE."ANTESEQ"


TPTY

	TPTY."AACCMGREMPCDE"

	TPTY."AAGTTYPCDE"

	TPTY."AOURAGTIND"

	TPTY."APTYABB"

	TPTY."APTYDSC"

	TPTY."APTYID"

	TPTY."APTYNAM"


TPTYSUBACC

	TPTYSUBACC."AACCDSC"

	TPTYSUBACC."AACCNAM"

	TPTYSUBACC."AACCTYPCDE"

	TPTYSUBACC."APTYID"

	TPTYSUBACC."APTYSUBACC"


TSEC - Security Group

	TSEC."AMKTCDE"

	TSEC."ASECABB"

	TSEC."ASECCDE"

	TSEC."ASECDSC"

	TSEC."ASECNAM"

	TSEC."ASECSUBTYPCDE"

	TSEC."ASECTYPCDE"


TSECEXTREF - Security Group

	TSECEXTREF."AEXTREFNAM"

	TSECEXTREF."AEXTREFTYPCDE"

	TSECEXTREF."AMKTCDE"

	TSECEXTREF."ASECCDE"


TSTKHLD

	TSTKHLD."ACDYAGTACC"

	TSTKHLD."ACDYAGTPTYID"

	TSTKHLD."ACOYCDE"

	TSTKHLD."AHLDTYP"

	TSTKHLD."AMKTCDE"

	TSTKHLD."AQTYCFM"

	TSTKHLD."AQTYPDGIN"

	TSTKHLD."AQTYPDGOUT"

	TSTKHLD."ASECCDE"


TSTT

	TSTT."AACLSTTAMT"

	TSTT."AACLSTTQTY"

	TSTT."ABUYSELIND"

	TSTT."ACOYCDE"

	TSTT."AMKTCDE"

	TSTT."AOUTSTTAMT"

	TSTT."AOUTSTTQTY"

	TSTT."APTYID"

	TSTT."APTYSUBACC"

	TSTT."ARCVDEVTYP"

	TSTT."ASECCDE"

	TSTT."ASTTCCYCDE"

	TSTT."ASTTDTE", 

	TSTT."ASTTID"

	TSTT."ASTTLEGID"

	TSTT."ASTTSEQ"

	TSTT."ASTTSTACDE"

	TSTT."ATRDID"

	TSTT."ATRDLEGID"

	TSTT."ATRMSTA"


TSTTEVT

	TSTTEVT."ACOYCDE"

	TSTTEVT."AEVTCCYCDE"

	TSTTEVT."AEVTQTY"

	TSTTEVT."AEVTSTACDE"

	TSTTEVT."AEVTVAL"

	TSTTEVT."ASTTID"

	TSTTEVT."ASTTLEGID"

	TSTTEVT."ASTTSEQ"


TSYSPMTLIS

	TSYSPMTLIS."ASYSPMTCDE"

	TSYSPMTLIS."ASYSPMTDSC"

	TSYSPMTLIS."ASYSPMTVAL"


TTRD

	TTRD."ABUYSEL"

	TTRD."ACOYCDE" 

	TTRD."AMKTCDE" 

	TTRD."ASECCDE" 

	TTRD."ASTTDTE"

	TTRD."ATRDDTE"

	TTRD."ATRDID"


TTRDLEG

	TTRDLEG."ABUYSEL"

	TTRDLEG."ACOYCDE" 

	TTRDLEG."APTYID"

	TTRDLEG."APTYSUBACC"

	TTRDLEG."ASTTAMT"

	TTRDLEG."ASTTCCYCDE"

	TTRDLEG."ASTTDTE"

	TTRDLEG."ATRDCREDTE"

	TTRDLEG."ATRDID" 

	TTRDLEG."ATRDLEGID"

	TTRDLEG."ATRDQTY"

	TTRDLEG."ATRDSTA"


SNAPSHOT ADMINISTRATION

What are SNAPSHOTS and SNAPSHOT LOGS

A Snapshot is read only copy of a complete or a selected section of a table. The snapshot is usually stored in a secondary database, and used for read only transactions. It is the simplest method of providing data replication.

A Snapshot Log is a log of all the inserts, updates or deletes performed on a specific production table. Each Snapshot log is a physical database object containing the row-id and transaction type (e.g. [I]nsert [U]pdate [D]elete), for each transaction performed on the table. In our NOVAPROD database a separate tablespace called Snap has been created for the snapshot logs.

Diagram of NOVAPROD and RPTPROD Data Replication

STILL TO BE DONE

In the normal working environment administration for the snapshots and snapshot logs will not be required. Once the snapshots and snapshot logs have been created, it will simply be a case of refreshing the snapshots from the snapshot logs on a regular interval, presumably every night as part of the overnight processing.

CREAting the RPTPROD to NOVAPROD DATABASE LINK

The method used when copying data from the snapshot logs (stored on NOVAPROD) to the snapshot tables (stored on RPTPROD) is through a database link, a standard Oracle 7 sql*net facility. The link should be created on the repository database (RPTPROD) in this case under the NOVA schema. It connects to the NOVA account on the production database and  therefore, requires the NOVA production password and sql*net to be running on both the Nova and Starburst servers.

NB. If the password for the NOVA account on production is changed, you will have to drop and recreate this link.

To Create The Database Link

· Sign on to Starburst as oracle 


· connect to the RPTPROD database, through sqlplus as NOVA

sqlplus nova/password@rptprod

· Enter the following commands to create the link.

drop database link nova.link_novaprod;

create database link link_novaprod

connect to nova identified by current_password
using 'novaprod';
· Alternatively run the following script, after modifying the nova password within the script, if necessary. 

cd /oracle/app/oracle/product/7.3.4/nova/snapshot 

sqlplus nova/password @cr_database_link.sql

CREATING SNAPSHOT LOGS ON NOVAPROD

Prior to creating the snapshots on the RPTPROD database, it is more efficient, but not essential to create the snapshot logs on NOVAPROD. By creating the snapshot logs first, you avoid having to perform a complete refresh of the snapshots after creating the snapshot logs, to bring all the data in sync. 

To create the snapshot logs on NOVAPROD

· Sign onto Starburst as oracle, and change directory to:

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Run the create all snapshot logs script, using the following syntax:

sqlplus nova/password @cr_all_snp_logs

· This script will create a log in the logs directory, called cr_all_snp_logs.log this should be monitored and checked upon completion. 

Creating the snapshot logs on the production database should be a quick and problem free process.

CREATING TABLE SNAPSHOTS ON RPTPROD

To create the read only snapshots of the production tables, is a time consuming process as all the production data for each table has to be copied. In theory this process should not have to be run very often as once the snapshots have been created, it is just a case of refreshing them on a regular basis.

To create the snapshots on the RPTPROD database:

· Sign on to Starburst as Oracle and change directory to:

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Run the create all snapshots script, using the following syntax:

sqlplus nova/password@rptprod @cr_all_snapshots

· This script will create a log in the logs directory, called cr_all_snapshots.log, this should be monitored and checked upon completion.

CREATING SNAPSHOT GROUPS ON RPTPROD

The snapshots that are being created on RPTPROD can be divided into two groups for refreshing. The first group contains all the tables that are updated throughout the day e.g. tacctrn and ttrd. The second group contains the two security  tables tsec and tsecextref. These two groups can be refreshed independently of each other. 

Using snapshot groups provides a much faster means of refreshing a number of snapshots at one time. 

To create or amend the snapshot groups

· Sign on Starburst as oracle and change to the snapshot directory:

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Amend the script if necessary, adding or removing tables from a group as required, and run the script using the following syntax:

sqlplus nova/password@rptprod @cr_refresh_group

This script will destroy the existing groups and re-create them as specified. 

REFRESHING SNAPSHOTS AND SNAPSHOT GROUPS

Snapshots and snapshot groups can be refreshed in two different ways. The fastest and most efficient method is the fast refresh. This method can only be used if there is a corresponding snapshot log for the snapshot/snapshots that being refreshed using this method. The alternative to a fast refresh is a complete refresh. A complete refresh copies all the data from the production table into the corresponding snapshot.

Fast Refresh 

This is the default refreshing mechanism, it can only be used on snapshots or snapshot groups that have a corresponding snapshot logs. Basically all the entries in the snapshot log on the NOVAPROD database are copied across to the RPTPROD database. This is obviously the most efficient method of refreshing a snapshot.

To perform a fast refresh on a snapshot (a particular table)

· Connect to the RPTPROD database through sqlplus as nova.

SQL> exec dbms_snapshot.refresh('snapshot name','F');
To perform a fast refresh of a snapshot group (all the tables in the group)

· Connect to the RPTPROD database through sqlplus as nova.

SQL> exec dbms_refresh.refresh('group name');
NB. After refreshing a snapshot, using a fast refresh, the corresponding snapshot log on the production database will have been cleared down. 

To Check the Cleared Down Snapshot Log

· Connect to the NOVAPROD database through sqlplus as nova and execute the following command.

SQL>select count(*) from snapshot_log_name;
e.g.

SQL>select count(*) from mlog$_ttrd;
· This should return


SQL>0 rows selected.

Complete Refresh 

A complete refresh is a full table data copy from the production database. To perform a complete refresh on a snapshot does not require a corresponding snapshot log, although there are no problems if a snapshot log does exist. If a snapshot log does exist it will be cleared down, the same as using a fast refresh.

To Perform a Complete Refresh of a Snapshot

· Sign on to Starburst as Oracle


· Connect to the RPTPROD database as nova, through sqlplus and use the following command to perform a complete refresh.

SQL> exec dbms_snapshot.refresh('snapshot name','C');
e.g.

SQL> exec dbms_snapshot.refresh('ttrd','C');
A full refresh cannot be performed on a refresh group as by definition a snapshot being refreshed within a group will always use it default refresh method. Which is specified when creating the snapshot. 

DROPPING SNAPSHOTS ON RPTPROD

There maybe several occurrences when a snapshot or all the snapshots need to be dropped and recreated on RPTPROD. 

1. If a table structure is modified on the production database, then the corresponding snapshot of that table will be invalid. Trying to refresh a snapshot for which the production table structure has changed will result in an error. The only way to rectify this is by dropping the snapshot log and snapshot and then recreating them, which will also perform a complete refresh of the data from the production table.


2. If the data within a large table is being heavily manipulated e.g. a large refresh or an update of every single row. It may be more efficient to drop the snapshot and the snapshot log prior to performing the update and then to re-create them on completion.

To Drop A Specific Snapshot

· Sign on Starburst as oracle 

· Change to the snapshots directory

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Connect to the RPTPROD as Nova


sqlplus nova/password@rptprod

· Enter the following command to drop a specific snapshot


SQL>drop snapshot snapshot_name;


e.g.


SQL>drop snapshot ttrd;
To Drop All The Snapshots

· Sign on to Starburst as oracle

· Change to the snapshots directory

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Drop all the snapshots by running the following script

sqlplus nova/password@rptprod @drop_all_snapshots

· On completion check the log

more logs/drop_all_snapshots.log

DROPPING SNAPSHOT LOGS ON NOVAPROD

For the same reasons as dropping the snapshots on RPTPROD, it maybe necessary to occasionally drop the snapshot logs on NOVAPROD. 

To Drop A Specific Snapshot Log

· Sign on Starburst as oracle.

· Change to the snapshots directory

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Connect to the NOVAPROD as Nova


sqlplus nova/password@novaprod
· Enter the following command to drop a specific snapshot


SQL>drop snapshot log on table_name;


e.g.


SQL>drop snapshot log on ttrd;
To Drop All The Snapshot Logs

· Sign on to Starburst as oracle

· Change to the snapshots directory

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Drop all the snapshots by running the following script

sqlplus nova/password@novaprod @drop_all_snp_logs

· On completion check the log

more logs/drop_all_snp_logs.log

Amending an Existing Snapshot

On occasion it may be required to amend an existing snapshot, for example adding a new column which is required for a new report or resizing the storage parameters. To amend an existing snapshot the following procedure must be followed.

· Sign on to starburst as Oracle

· Change to the snapshots directory

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Edit the required snapshot script eg.


vi cr_snp_tacctrn.sql

· Modify the script as required and save/write the file back to disk.


· Pre-create the snapshots corresponding snapshot log on the production database
        sqlplus nova/password@novaprod @cr_snp_log_tacctrn


· Run the script against the RPTPROD server eg.


sqlplus nova/password@rptprod @cr_snp_tacctrn

· Rebuild the group(s) that the amended snapshot is in eg.


sqlplus nova/password@rptprod @cr_refresh_group

· Sign on to the Nova as Oracle


· Set the Oracle SID to rptprod

· Change to the snapshots directory

cd /oracle/app/oracle/product/7.3.4/nova/snapshot

· Refresh the group(s) that have been recreated to ensure its validity eg.


sqlplus nova/password @refresh_all_group.sql

· On completion of the refresh ensure all the snapshot logs in the production database are reset, back to zero. NB. If this is being performed during an online day the snapshot logs will start growing again almost immediately.

ORACLE_SID=novaprod; export ORACLE_SID

sqlplus nova/password @count_snp_logs.sql

Further Literature on the subject

Oracle 7 Server Release 7.3 Administrators Guide - Oracle Press

Oracle 7 Server Distributed Systems volume II Replicated Data - Oracle Press

Oracle DBA Handbook - Chapter 17: Managing Distributed Databases - Oracle Press
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