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Poll: SQL 2005 Live in your 
environment?

No ïAll production servers are SQL 2000 or 
earlier

Yes ïWe have 1 or 2 systems ñLiveò 

Yes ïThe Majority of our production systems 
are SQL 2005 

Yes ïWe are completely switched to SQL 
2005 



Poll: 64-bit in your environment

Yes ïWe have at least one production 
system using SQL Server 2000/2005 64-bit 

Yes ïWe have a majority of our systems on 
SQL Server 2000/2005 on a 64-bit platform

No ïThatôs why I am here 



Before we start - No Magic Bullet

Not Every work load will benefit

x64 and Itanium
Fundamental differences
Abbreviations ïIA32, x86, x64, IA64, IPF

OS / SQL mix
x86 on x86 OS on x64 Hardware
x86 on x64 OS on x64 Hardware
x64 on x64 OS on x64 Hardware



The 32-bit Challenge

Today, customers are experiencing unprecedented challenges in 
their computing environment

Increased complexity in mixed IT environments

Ever increasing user counts

Power, space and heat restrictions

It is becoming increasingly difficult to sustain Mission-Critical 
databases on 32-bit architectures

Difficulty in scaling to handle increasing database sizes

Difficulty in managing large concurrent user counts

There is a limited future for 32-bit processors, 32-bit Operating 
Systems, and 32 bit databases

All current and future hardware and software development is oriented 
towards 64-bit platforms



32-bit Addressing

32-bit processors have address registers that are 32-bits 
wide (can address up to 4GB RAM)

Each individual process gets its own virtual address 
space that can be up to 4GB

This virtual address space is divided ïsystem and user 
space, by default 2 GB each

The user space can be extended to 3 GB with the 4 GB 
Tuning feature

/3GB flag = 4GB Tuning Feature ïreduces system space to 1GB, 
allowing 3GB for user space ïalso /USERVA

Add to boot.ini file and reboot to take effect



32-bit Systems With PAE And AWE

PAE - Physical Address Extension

Allows 36-bit memory addressing

Allows the x86 processor to address up to 64GB of physical RAM

Add /PAE switch in the boot.ini file and reboot server

AWE ïAddress Windowing Extension

AWE ïa set of APIs that allow programs to address memory 
locations outside of their 4GB virtual addressing range

With AWE programs reserve memory as non-paged 
(will not page out)

These methods add a translation layer to memory access ï
slower than direct memory access



Performance Implications Of 
32-bit Memory

Memory split into two parts is not as efficient as memory in 
one segment

Overhead is introduced, memory access is substantially slower

32-bit systems with 8 GB of RAM may not perform much better than 
systems with 4 GB of RAM

Memory above 4 GB can only be used for Buffer cache 

Buffer cache does not support user connections; all user 
connections must be supported from low memory (<= 
3GB)

AWE overhead may take up an additional 1 GB of low memory, 
leaving only 1-2 GB for managing user connections

SQL Server connections are lightweight, so 4,000+ connections are 
possible, even with limited memory



32-bit Memory Areas

32GB RAM

Application VAS

Additional App VAS

OS VAS

Data Pages Only



Route 64 
ïWhere Business is Going

x



The 64-bit Solution

Microsoft has solved these problems by extending their 
platforms to provide a robust Operating System, Windows 
Server 2003 R2, for advanced 64-bit architectures.  Note: 
In Windows 2003 64-bit, Kernel and User mode split 16TB

Multi-core x64 processor-based systems offers hybrid 32-
bit/64-bit capabilities that make the transition to 64-bit 
processing easy

Intel Itanium® 2 processor-based systems (Currently Dual-
Core) offers high-end performance capabilities for the most 
demanding and mission-critical corporate databases 

Microsoft offers Windows Server 2003 editions for both the 
x64 and Itanium® 2 architectures
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The 64-bit Solution ïSQL Server

SQL Server 2005 offers 64-bit versions for both the x64 and 
Itanium® 2 architectures

Compared to 32-bit database versions the 64-bit Windows 
versions of SQL Server 2005 provide outstanding 
performance

More Workloads per ñuò of rackspace, Up to 50 Instances

All Components able to take advantage of Large Virtual 
Address Space in SQL 2005



SQL Server Versions and 
Platforms

Version Platform 32-bit (x86) 64-bit (x64) 64-bit (Itanium 
Platform 
Family)

SQL Server 7.0 X
(All Editions)

N/A N/A

SQL Server 2000 X
(All Editions)

(sp4 using WOW ï
x86 version)

X
Enterprise Edition

SQL Server 2005 X
(All Editions)

X
Standard/Enterprise 

Editions

X
Standard/Enterprise 

Editions



SQL Server 2005 64-bit Editions 

New for SQL Server 2005

Higher Editions include 

same functionality as the 

edition below it.

Standard Enterprise
Complete data 

management & analysis 
platform for medium 

businesses and large 
departments

Fully integrated data 
management and 

analysis platform for 
business critical 

enterprise applications 

$6K per proc or 
$2,799 (Server + 10 users)

$25K per proc or 
$13.5K (Server + 25 users)

4 CPU

Unlimited RAM
(64-bit)

Database Mirroring

OLAP Server

Reporting Server

New Integration 
Services

Data Mining

Full Replication & 
SSB Publishing

Unlimited Scale        
+ Partitioning

Adv. DB mirroring, 
Complete online & 
parallel operations, 

DB snapshot

Advanced Analysis 
Tools including full 

OLAP & Data 
Mining

Customized & High 
Scale Reporting

Adv SSIS

Note:  2-node clustering 

in SQL Server 2005 

Standard Edition 

requires Windows 

Server 2003 R2 

Enterprise Edition


