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@@Version Remark 

SQL 4.21 First SQL Server ever used (1994) 

SQL 6.0 First Log Shipping with automatic failover 

SQL 6.5 First SQL Server Cluster (NT4.0 + Wolfpack) 

SQL 7.0 2+ billion rows / month in a single Table 

SQL 2000  938 days with 100% availability 

SQL 2000 IA64 SQL Server on Itanium IA64 

SQL 2005 IA64,x64 Long distance mirroring & > 400.000 STMT/s 

SQL 2008 IA64,x64 Replication into mirrored databases 

SQL 2008R2 IA64, x64  256 CPUs & >500.000 STMT/s 

SQL 11 (Denali) Canôt wait to push the limits even further 

select * from =tg= 

Focus on SQL Server Infrastructure Architecture and Implementation 

Close Relationship with Microsoft and Hardware Vendors 

SQLCAT (SQL Server Customer Advisory Team) 

SCAN (SQL Server Customer Advisory Network) 

TAP (Technology Adoption Program SQL2008R2 and SQL11) 

Active PASS member and PASS Summit Speaker 

Senior Database Engineer at bwin Interactive Entertainment AG for over 6 

years designing and implementing one of the most challenging SQL Server 

and SharePoint infrastructures 



Worldôs biggest publicly listed online gaming platform 

Worldôs leading provider of online Sports Betting 

One of the largest Poker networks 

Comprehensive range of Payment Service Providing 

Integrated gaming portal - 22 languages,  

25 core markets 

Gross gaming revenues 2008 (GGR):  

EUR 421 million  

More than 20 million registered customers 

1,500 employees  

bwin builds on the strengths of the web in order  

to tie up responsibility and gaming  

15 million page views and up to 980,000  

users a day 



Copyright and Thank you notice 

Some of the slides and content were originally 
created and/or the data was collected by  

 

Ğ Thomas Kejser, SQLCAT, Microsoft  

Ğ Jürgen Thomas, SQLCAT, Microsoft  

ĞGünter Zink, Performance Engineering, HP  

 

Thanks to all of them for doing such a great job in 
discovering, collecting and documenting SQL 
Server ñKnow Howò 



My favorite new  

SQL2008 R2 Feature 



CREATE INDEX WITH A SMILE 



Agenda 

Á I/O Basics  

ÁWhat is an I/O sub system?  

ÁUnderstanding SQL Server I/O Patterns  

ÁStorage types  

ÁWrap Up  

ÁQ&A 

ATTENTION: 

Important 

Information may be 

displayed at any 

slide at any time! 



I/O Basics 

ÁRandom / Sequential  

ÁHow data is organized in SQL Server  

ÁWhen does IO occur during transactions  

ÁAvailable IO System Technologies  



Random / Sequential 

ÁSequential:  

Ğ Data is read from the IO subsystem in the same order 
as it is stored on the IO subsystem.  

ÁRandom:  

Ğ Data is read from the IO subsystem in a different order 
as it is stored on the IO subsystem.  

 

Careful: On bad configured systems 

sequential IO on non RAID 1/0 may become 

random IO 



How data is organized 

Á SQL Server is an in memory database  

Á All operations are performed in memory  

Á The format on disk and in memory is the same !  

 

Á 8KB pages  = 8192 bytes  
Ğ     96 bytes of page header  
Ğ 8096 bytes of data  
 (usage depends of page type [data, index, PFS, é]) 

 

Á 8 contiguous pages are combined to a segment  
Č Segment size is 64KB  

 

ÁThe query processor just requests the page from 
the buffer pool the buffer pool knows if its in 
memory or if it has to pull in from disk  
 



Disk File structure 
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Select statement 
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Query processor chooses to do an index seek 



Buffer pool 
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Read root page buffer pool 
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Read index page into buffer pool 
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Data page into buffer pool 
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Transaction 

ÁUPDATE T SET Name = óFrankô WHERE ID = 6  
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Update Data in memory 

ÁUPDATE T SET Name = óFrankô WHERE ID = 
6  
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Write to Transaction Log 

ÁUPDATE T SET Name = óFrankô WHERE ID = 6  
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Checkpoint, data written to disk 

ÁCHECKPOINT 
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Checkpoint persisted in Log 

ÁCHECKPOINT 
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Transaction Log Backup 

ÁBACKUP LOG é 
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Transaction log is cleared 

after the LOG Backup is completed  
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Available IO System Technologies 

ÁSAN Storage Area Network  

ÁDAS Direct Attached Storage  

Ğ Typically SCSI disks where the controller is in the server 
and the disk in an external chassis  

ÁSSD Solid State Device  

Ğ The disk is  the controller  

Ğ Do not confuse with Solid State Disk that can be used in 
DAS or SAN environments  



What is an I/O Subsystem? 



Measuring I/O 

An I/O subsystem has three characteristics  

 

1. Capacity  
Ğ Measured in GB/TB  

 

2. Throughput  
Ğ Measured in MB/sec or IOPs  
Ğ Performance Monitor: Logical Disk  
ÀDisk Read Bytes / Sec  
ÀDisk Write Bytes / Sec  
ÀDisk Read / Sec  
ÀDisk Writes / Sec  

 

3. Latency  
Ğ Measured in milliseconds (ms)  
Ğ Performance Monitor: Logical Disk  
ÀAvg. Disk Sec / read  
ÀAvg. Disk Sec / write  

Ğ Consistent high values (>15ms) indicate I/O bottleneck  

The easy one! 



Specifying I/O 

ÁWhen building an I/O system, it is important to 
understand both limitations and growth options  
Ğ Maximum Throughput  
ÀDepends on:  

�• Block sizes requested  

�• Sequential vs. Random  

�• Read or write pattern  

Ğ Minimum latency  
ÀThe lower limit for latency  

ÀImportant for real time systems  

Ğ Capacity  

Á Understand how to grow the three factors  

Á It takes a LOT  of I/O to saturate SQL Server  
Ğ DW workload typically more I/O intensive than OLTP  

Ğ Not unusual to see machine dedicated SAN for large DW 
installations  


