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High availability, bandwidth requirements and outsourced data capture have quickly moved to the top of the list of priorities of today’s database administrators and business managers. 

High availability is a priority because it is no longer acceptable for an enterprise to come to a standstill while waiting for a database to be restored or for a server to come back on line. Demands on administrators for a restore have moved from several hours down to a requirement for automatic switching.  To make matters worse, following terrorist attacks, maintaining a copy locally or even 100km away is now considered risky so administrators are looking for locations across the globe to maintain immediately accessible copies.
Bandwidth requirements also moved up the list of priorities for a number of reasons:  Users continue to have ever increasing expectations for better response times, slow connections being a constant cause of complaint. These expectations are not helped by the sheer volume of data now being moved on wide area networks. This is because enterprises are bigger, they carry a lot more data about their customers and their operations. Enterprises are now far more integrated organizationally because managers want their data centralized in one place as opposed to being spread across several departmental databases in several different locations across the globe.  The need to maintain off-site stand-by servers offering high availability and auto-switching accentuate further the need for higher bandwidths.
With the recent practice of outsourcing data capture to off-site service centers on the increase, replicating data in real-time has also become an urgent requirement. Off-site service centers can be an effective way of outsourcing work but the most efficient, insist on using their own system to capture the data and then provide an extract to be imported into the database of the principal.  Organisations, however, prefer that data is posted to their systems in real-time without the need for import processes to be set-up. Some organisations also implement a series of business rules as part of their data capture process which, although may be incorporated in an import process, changing that process from time to time may be cumbersome.  With changing requirements being a part of business life, a more flexible approach to outsourced data captured is badly needed.  

The three new products, RDM, CMdR and Replicator for SQL Server databases now available from Single Click Solutions, address these issues in a very effective way. The intention of this paper is to assist you in understanding how Continuous Multi-directional Replication (CMdR),  Remote Database Mirroring (RDM) and the Replicator compare with other solutions and which one of the two is more suitable for your requirement.
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For high availability purposes, neither of the two products is intended to replace taking regular back-ups or providing server-level protection such as Windows clustering services.  These products are intended to provide site-level protection. 
· Using continuous multi-directional database replication

· How to reduce WAN traffic

· How to reduce bandwidth requirements 

· True SQL Server database mirroring

· Auto-switching and roll-forward in the event of failure

Overview

At the core of both applications is a logical transaction log reader that replicates all DDL and DML operations (i.e. changes to user and system objects, logins and server roles as well as all transactions) as they occur. This means that only small bytes are sent through the wire reducing bandwidth requirements to a minimum.
The difference between RDM and CMdR is that whereas RDM only sends from the principal to the mirror, CMdR is multi-directional, sending and receiving from multiple databases in the system all of them acting as both principals and mirrors.

Otherwise, both applications have the same facilities: Both will auto-switch users to a designated server in the event of failure of the principal provided a connection to the designated server is available; and both will roll-forward all DDL and DML operations to the failed database from the time it is restored from a back-up to the time it is reconnected.
CMdR Explained

WAN traffic can be reduced substantially since each group of local users only access their local server not a central server.


The application also has the facility to switch users automatically to another server in the event of failure of one of the servers. A log of all operations is maintained which allows the application to play-back and post all missing operations to the restored database during failback so that nothing is lost. The ongoing log of operations also provides a complete audit trail.

RDM Explained
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In the event of failure users are automatically switched to the mirror server until the Principal server is restored when the roles are once again seamlessly reversed
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Like CMdR, RDM also has the facility to switch users automatically to another server in the event of failure of the Principal.  During failover, the Mirror becomes the Principal server. A log of all operations is maintained which allows RDM to play-back and post all missing operations to the restored database during failback so that nothing is lost. The ongoing log of operations also provides a complete audit trail.

Whether you use RDM or CMdR depends on your intended use. If you only require one-way mirroring, RDM has all the facilities you will need. If you require continuous multi-directional replication CMdR is the right product. Whichever product you choose, it has a number of advantages over alternative solutions.

Solution Comparison

Product abbreviations

	BUS 
	Back- Up Solution

	S2005
	SQL Server 2005 Mirroring & Replication

	3pRep
	Third-party Replication solutions

	RDM 
	 Remote Database Mirroring

	CMd_R 
	 Continuous Multi-directional Replication


There are various reasons why an organization may need a copy of their database. Depending on the reason, there are various solutions available:
	
	BUS
	S2005
	3pRep
	RDM
	CMdR

	Disaster Recovery
	(
	(
	(
	(
	(

	Instant Disaster Recovery (Auto-Switching)
	X
	(
	(
	(
	(

	No loss of data
	X
	(
	(
	(
	(

	Auto-switching without front-end application modifications
	X
	X
	(
	(
	(

	Can run select queries on copy
	X
	X
	(
	(
	(

	No need to maintain database in full recovery model
	N/A
	X
	(
	(
	(

	Bandwidth requirements for remote copy
	High
	?
	?
	Low
	Low

	
	
	
	
	
	

	Replication
	N/A
	(
	(
	(
	(

	Continuous one-way Replication
	N/A
	(
	(
	(
	(

	Continuous multi-directional Replication
	N/A
	X
	X
	X
	(





Reads/Writes to/from multiple servers all DDL and DML operations as they occur. This includes all transactions and changes to user and system objects, logins and server roles.
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