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SAPõs SQL Server porting group

SQL Server interface of the SAP Web Application Server

Locations

ÂRot / Baden

ÂRedmond, WA

Building 25 on the Microsoft main campus

Tasks (Redmond)

ÂDevelopment support (BC-DB-MSS* and BW-SYS-DB-MSS)

ÂRelease integration, functional tests, performance tests

ÂSupport of SQL Server early adoption projects in Microsoftôs SAP landscape

ÂDevelopment (DB monitors, OLEDB/ODBC database interface)

Recent development projects

ÂODBC instead of OLEDB for the ABAP database interface

ÂTesting and integrating the new Microsoft JDBC driver

ÂDBA Cockpit
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Architecture of the ABAP database interface

RSQL

Â DBMS independent stack for Open 
SQL

Â Access of data caches

Â Implementation of array interfaces

DSQL

Â Host variable handling

Â Cursor handling

DbSl

Â DBMS dependent DLL

Â Oracle : mapping to OCI calls

Â Microsoft SQL Server : OLEDB ODBC

Â Mainframe DB/2 : DB2 Connect

Â . . .

Taskhandler

DbSl

Dynpro

processor

ABAP

processor

DSQLRSQL
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Architecture of the J2EE database interface

JDO Manager

Persistence Manager

Direct JDBC

Microsoft JDBC

SQL Server

Open JDBC

CMP Manager

Open SQLJ JDO EJB CMP

Vendor B JDBC

Database B

. . .

Meta 

Data 

Repository

Open JDBC

Table Buffer

Statement Cache

SQL Trace
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Brief MSSQL history

SQL Server release Key features

SQL Server 6.0 / 6.5 Page-level locking

Frequent data corruptions

Performance problems

SQL Server 7.0 (1998) Row-level locking

Robust and stable engine

Low maintenance

State-of-the-art relational DBMS

SQL Server 2000 Significant scalability improvements

Various optimizer improvements

SQL Server 2005 Improved high-availability features

Better manageability

SQL Server 2008 Storage improvements

Performance data collection

Various QP improvements
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SQL Server 3 -tier SD benchmark results

http://www.sap.com/benchmark
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DbSl (1) :

Stored Procedures ĭ Past and Present

SAP kernel 4.6D on SQL 2000

ÂPermanent stored procedures Yé for SQL statements with ABAP 

statement ID

ÂTemporary stored procedures ##Yé for complex statements and dynamic statements 

without statement ID

SAP NetWeaver 2004 on SQL 2005

ÂStatement prepare and direct execution for all statement types

SAP delivered stored procedures and other TSQL objects

ÂPerformance monitor, database administration, alert monitor, 

ABAP Data Dictionary
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DbSl (2) :

Database Connections ĭ Past and Present

Committed Read

Singleton select &

stored proc creation

ñFirehoseò

connections

Committed Read

Singleton select

ñFirehoseò

connections

DbSl SQL Server

5 ī 8 SPIDs

2 sessions

SQL Server 2000

using

SQLOLEDB

SQL Server 2005

using

SQLNCLI
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DbSl (3) :

Switch from OLEDB to ODBC

Disadvantages of OLEDB

ÂCOM based

ÂComplex and error-prone to use in conventional C / C++ code

ÂDesigned as a multi-purpose data provider rather than a relational database interface

(for example: confusing mapping of SQL Server cursors and their properties)

Advantages of ODBC

ÂSimple programming

ÂWidespread use

ÂPerformance gain over OLEDB about 2%-3%

(throughput on a central SAP application server)

Plans for rolling out the ODBC DbSl

ÂAll SAP kernels running on SQL Server 2008

ÂCurrent planning : 700 EhP 1 kernel for SQL Server 2005

ÂOpen : SAP Business Suite support for SQL Server 2000
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Microsoft JDBC driver for SQL Server

In the past, SAP shipped a branded version of the DataDirect JDBC driver for its 

J2EE engine running on SQL Server.

With SQL Server 2005, Microsoft shipped a new, high-quality JDBC driver for SQL 

Server.

The newest version 1.2 passed all our tests, is perfectly reliable and runs with 

excellent performance. To learn more and to download the driver, go to 

http://www.microsoft.com/sql/technologies/jdbc/default.mspx.

Support of the new Microsoft JDBC driver

ÂNew products based on NetWeaver 7.1 and NetWeaver 7.0 SR2 will be delivered with the 

Microsoft driver

ÂFor older products based on NetWeaver 7.0, the Microsoft JDBC driver can replace the 

currently used driver. Note 1000285 describes the details.

http://www.microsoft.com/sql/technologies/jdbc/default.mspx
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Important SQL Server 2008 features I

http://www.microsoft.com/sql/2008/prodinfo/newfeatures.mspx

Data Storage

ÂData Compression

ÂBackup Compression

ÂTransparent Data Encryption

ÂMinimal logging for bulk insert

High availability

ÂEnhanced Database Mirroring

ÂAutomatic Recovery of Data Pages

ÂLog Stream Compression

http://www.microsoft.com/sql/2008/prodinfo/newfeatures.mspx
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Important SQL Server 2008 features II

Database administration and tuning

ÂPerformance Data Collection / Extensible Data Collector

ÂPredictable Query Performance, Plan Freezing

ÂResource Governor

ÂDeclarative Management Framework (DMF)

ÂTable specific prevention of lock escalations 

Data warehousing

ÂPartitioned Table Parallelism

ÂStar Join Query Optimizations

ÂGrouping Sets

ÂMERGE SQL Statement
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Plans for SQL Server 2008

Functional and performance tests of upcoming CTP versions

ÂABAP OLTP, ABAP BW and J2EE

Integration of new SQL Server features

ÂData compression

ÂStar join optimization, grouping sets, MERGE statement

ÂSystem copy optimization (minimal logging)

ÂBackup compression

ÂReplace DBCOLL by SQL Server performance data collection

Âé

Release of all NetWeaver 7.0 based products on SQL Server 2008

ÂSAP note 1076022 will give the details

ÂTiming depends on official software validation and shipping vehicles

We expect a few productive beta customers in early 2008

ÂMost likely SQL Server 2008 CTP 6

ÂParticipants will need an ñindividual releaseò to be supported by SAP
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Data compression (1)

SQL Server 2005 SP2

ÂñDecimal compressionò (aka ñvardecimalò) optimized the space use of small numbers stored in 

wide decimal columns. Note 991014 describes SAPôs support for this feature.

Â Implemented through sp_db_vardecimal_storage_format, 

sp_estimated_rowsize_reduction_for_vardecimal and table option ñvardecimal storage 

formatò.

SQL Server 2008

Âhttp://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-

including-backup-compression.aspx

ÂRow level compression / page level compression

ñROW and PAGE level compression are 2 different forms of compression that can be 

enabled/disabled at the table/index/partition level independently from other 

table/index/partitionsò

http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
http://blogs.msdn.com/chadboyd/archive/2007/07/28/katmai-sql-2008-data-compression-including-backup-compression.aspx
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Data compression (2)

SQL Server 2008 (continued)

ÂñRow level compressionò is a more efficient storage format for various data types, including 

varchar and nvarchar.

ÂñPage level compressionò reduces the space requirements for storing repetitive data. A ñCI 

structureò (CI = ñcompression informationò) is a catalog for repeated ñcolumn prefixesò and a 

ñpage dictionaryò for repeated column values.

Âsp_estimate_data_compression_savings allows to estimate the space savings before actually 

compressing the data.

ÂFirst experiments with row level compression point to a 15% storage space reduction for an 

ERP database and a 35% storage reduction for a BW database. 
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Standby Database (SQL Server 2000)

Production Database Standby Database

Backup Log

File Copy

Restore Log
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Database Mirroring (SQL Server 2005)

Principal database Mirror database

Log records

Witness server

instance

Required only for

automatic failover



© SAP 2007 / Page 21

Proactively identifying physical data 

corruptions in SQL Server 2005

Recovery option of ALTER DATABASE

Â PAGE_VERIFY CHECKSUM

Â Before a dirty page is written to the database, a checksum is calculated and stored in the 

page. Whenever a page is read from disk, a checksum is calculated and compared with the 

value stored in the page.

CHECKSUM option of BACKUP DATABASE

Â ñPrior to writing a page to the backup media, BACKUP verifies the page (checksum or torn 

page), if this information is present on the pageò

Â ñRegardless of whether page checksums are present, BACKUP generates a separate 

backup checksum for the backup streams. Restore operations can optionally use the backup 

checksum to validate that the backup is not corrupt. The backup checksum is stored on the 

backup media, not on the database pageséò
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Automatic Recovery of Data Pages in

SQL Server 2008

ñSQL Server 2008 enables the principal and mirror machines to transparently recover 

from 823 / 824 types of data page errors by requesting a fresh copy of the suspect 

page from the mirroring partner transparently to end users and applications.ò 

Advantages

ÂNo failover to database mirror is required, after a corruption has been detected.

ÂNo database restore / data-file restore required.

ÂAutomatic repair in less than a minute (after the corrupt page surfaced for the first time).
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Predictable Query Performance (1)

Plan guides (SQL Server 2005)

ÂPlan guides allow to attach hints to queries, without actually having to change source code.

Âsp_create_plan_guide 

@name = N'Guide1',

@stmt = N'SELECT *FROM Sales.SalesOrderHeader h,

Sales.Customer c,

Sales.SalesTerritory t

WHERE h.CustomerID = c.CustomerID 

AND c.TerritoryID = t.TerritoryID

AND CountryRegionCode = @Country',

@type = N'OBJECT',

@module_or_batch = N'Sales.GetSalesOrderByCountry',

@params = NULL,

@hints = N'OPTION (OPTIMIZE FOR (@Country_region = N''US''))ó
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Predictable Query Performance (2)

Plan guides (SQL Server 2005) (continued)

ÂIn the case of SAPôs parameterized statements, plan guides would not only be sensitive to 

minor changes of the query, but even to shift in ABAP source code location.

ÂPlan guides are not and cannot reasonably be integrated into SAPôs software lifecycle 

management.

ÂMany (problematic) SQL statements are created by a statement generator rather than hard-

coded. This is true for both ABAP and J2EE code. For generated statements, it is basically 

impossible to predict meaningful plan guides.

Plan freezing (SQL Server 2008)

ÂMore straightforward way of creating plan guides.

ÂFrozen plans can survive the application of Service Packs and SQL Server upgrades.
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Resource Governor and DMF

Resource Governor

ÂñProvide a consistent and predictable response to end users with the introduction of Resource 

Governor. The Resource Governor allows organizations to define resource limits and priorities 

for different workloads which enable concurrent workloads to provide consistent performance 

to their end users.ò

Declarative Management Framework (DMF)

ÂñDeclarative Management Framework (DMF) is a policy-based system for managing one or 

more instances of SQL Server 2008. Use DMF with SQL Server Management Studio to 

create policies that manage entities on the server, such as the instance of SQL Server, 

databases, and other SQL Server objects.ò
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Range partitioning

Year / Month Customer Sales

2003/01 4711 10

2003/01 4712 15

2003/01 4713 20

2003/01 4714 23

2003/02 4711 44

2003/02 4713 32

2003/02 4714 17

Database

Partition
Database

Table
(logical)

Database

Partition
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SQL 2005 table partitioning for BW

F-fact tables will be always partitioned

ÂRequest ID is used as partition column

Â Index handling during data load becomes more efficient

ÂRemoval of requests (usually during roll-up) becomes more efficient

E-fact tables can be partitioned

ÂTime dimension is used as partition column

ÂEasier administration

ÂñQuery pruningò

PSA tables can be partitioned

Release support

ÂNetWeaver 2004s

ÂNetWeaver 2004

Details can be found in note 869407
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Take a look

at an F fact table
Request 

7

Program RSMSSPARTMON (1)
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Take a look

at an E fact table

March 

2003

Program RSMSSPARTMON (2)
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Terminated

re-partition runs

Program RSMSSPARTMON (3)
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Star join query optimization : motivation
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Dissecting the statement : SELECT

SELECT 

[D3].[SID_0MATERIAL] AS [S____024] , 

[X2].[S__ZMATCLASS] AS [S____217] ,  

[DU].[SID_0CURRENCY] AS [S____018] , 

[DU].[SID_0G_UABSMG] AS [S____060] ,  

[DT].[SID_0FISCYEAR] AS [S____059] , 

[Y2].[S__ZMATFOCUS] AS [S____268] ,  

[D7].[SID_ZWEEK] AS [S____316] , 

[DA].[SID_0G_CWWHDP] AS [S____036] ,  

[DT].[SID_0FISCPER3] AS [S____011] , 

SUM ( [F].[G_QABSMG] ) AS [Z____145] ,  

COUNT( * ) AS [Z____319] , 

SUM ( [F].[/BIC/ZCOCENPRO] ) AS [Z____242] , 

SUM ( [F].[/BIC/ZCOLOCPRO] ) AS [Z____244] , 

SUM ( [F].[/BIC/ZCONETSAL] ) AS [Z____250] , 

SUM ( [F].[/BIC/ZCOSARP] ) AS [Z____241]
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Dissecting the statement : FROM

FROM [/BIC/EZCOPA_C01] [F] 

JOIN [/BIC/DZCOPA_C013] [D3] ON [F].[KEY_ZCOPA_C013] = [D3].[DIMID]

JOIN [/BI0/XMATERIAL] [X2] ON [D3].[SID_0MATERIAL] = [X2].[SID] 

JOIN [/BI0/YMATERIAL] [Y2] ON [D3].[SID_0MATERIAL] = [Y2].[SID]  

JOIN [/BIC/DZCOPA_C01U] [DU] ON [F].[KEY_ZCOPA_C01U] = [DU].[DIMID] 

JOIN [/BIC/DZCOPA_C01T] [DT] ON [F].[KEY_ZCOPA_C01T] = [DT].[DIMID] 

AND [F].[SID_0FISCPER] = [DT].[SID_0FISCPER]  

JOIN [/BIC/DZCOPA_C017] [D7] ON [F].[KEY_ZCOPA_C017] = [D7].[DIMID] 

JOIN [/BIC/DZCOPA_C01A] [DA] ON [F].[KEY_ZCOPA_C01A] = [DA].[DIMID]  

JOIN [/BIC/DZCOPA_C011] [D1] ON [F].[KEY_ZCOPA_C011] = [D1].[DIMID] 

JOIN [/BIC/DZCOPA_C01P] [DP] ON [F].[KEY_ZCOPA_C01P] = [DP].[DIMID]  

JOIN [/BIC/DZCOPA_C012] [D2] ON [F].[KEY_ZCOPA_C012] = [D2].[DIMID] 

JOIN [/BIC/DZCOPA_C014] [D4] ON [F].[KEY_ZCOPA_C014] = [D4].[DIMID]
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Dissecting the statement : WHERE

WHERE ( ( ( ( [D1].[SID_0BILL_TYPE] <> 2000008999 ) 

AND NOT ( [D1].[SID_0BILL_TYPE] IN ( 4 , 5 ,13 , 15 ) ) ) 

AND ( ( [DP].[SID_0CHNGID] = 0  ) ) 

AND ( ( [D2].[SID_0COMP_CODE] = 13 ) ) 

AND ( ( [D1].[SID_0CURTYPE] = 2 ) )  

AND ( ( [DT].[SID_0FISCVARNT] = 6 ) ) 

AND ( ( [DT].[SID_0FISCYEAR] IN ( 60002007 , 60002006 ) ) ) 

AND ( ( [DA].[SID_0MATL_GROUP] <> 2000008999 ) 

AND NOT ( [DA].[SID_0MATL_GROUP] IN ( 223 , 226 , 227 , 228 ) ) ) 

AND ( ( [DP].[SID_0RECORDTP] = 0 ) ) 

AND ( ( [DP].[SID_0REQUID] <= 6375 ) ) 

AND ( ( [D1].[SID_ZCORECTYP] IN ( 2 , 3 ) ) ) 

AND ( ( [D4].[SID_ZRPARTN] = 0 ) ) 

AND ( ( [D7].[SID_ZWEEK] BETWEEN 1 and 28) ) ) ) 

AND [X2].[OBJVERS] = N'A' AND [Y2].[DATEFROM] <= N'20071103' 

AND [Y2].[DATETO] >= N'20071103' AND [Y2].[OBJVERS] = N'Aó
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Dissecting the statement : GROUP BY

GROUP BY [D3].[SID_0MATERIAL] ,

[X2].[S__ZMATCLASS] ,

[DU].[SID_0CURRENCY] , 

[DU].[SID_0G_UABSMG] , 

[DT].[SID_0FISCYEAR] ,

[Y2].[S__ZMATFOCUS] , 

[D7].[SID_ZWEEK] ,

[DA].[SID_0G_CWWHDP] ,

[DT].[SID_0FISCPER3] 
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27+ million 

row fact table

Result: 1.8 million 

rows

Result:

11.4 million 

rows

Result: 

800k

rows

Analyzing the execution plan (1)
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800k rows (from 

previous slide)

More filtering 

and joins

Final Result:  

146k rows

Analyzing the execution plan (2)
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Many hours later : what do we do now ?

Create one or more aggregates to support the query

Change query design

Tweak indexes

ÂAdding an index

ÂAltering the ñclusteredò property of an index 

ÂAdding one or more columns to an existing index

ÂDropping an index

Change cube design

Use BI Accelerator where appropriate

Overall, the SQL Server Query Optimizer works very well for BW.

But looking at the effort to analyze and the limited options to tune 

bad star join plans, any additional improvement will be very welcome.
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MERGE statement

MERGE FactBuyingHabits AS fbh

USING (SELECT CustomerID, ProductID, PurchaseDate FROM PurchaseRecords) 

AS src

ON (fbh.ProductID = src.ProductID AND fbh.CustomerID = src.CustomerID)

WHEN MATCHED THEN

UPDATE SET fbh.LastPurchaseDate = src.PurchaseDate

WHEN NOT MATCHED THEN

INSERT (CustomerID, ProductID, LastPurchaseDate)

VALUES (src.CustomerID, src.ProductID, src.PurchaseDate);
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DBA Cockpit : system selection
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Remote database connection
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Connection details (1)
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Connection details (2)
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DBA Cockpit : navigating the tree
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DBA cockpit : statement analysis
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DBA Cockpit : SQL explain
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Statement plan in 

SQL Server Management Studio


