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About Me 

Leonard Lobel 
Å CTO & Co-Founder 

ï Sleek Technologies, Inc. 

Å Principal Consultant 
ï Tallan, Inc. 

Å .NET consultant and trainer 
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ī VSLive! 
ī SQL PASS 
ī CodeCamp 
ī User Groups 

Å Author 
ī Programming Microsoft SQL Server 2008, MS Press 
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ī Redmond Developer News 

Å Programming since 1979 
Å Email: lenni.lobel@sleektech.com  
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Read All About It! 
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ÅFILESTREAM 

Åhierarchyid 

ÅGeospatial Types 

ÅDemos, demos, demos! 

Agenda 
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FILESTREAM 
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ÅData explosion accelerating the creation and 
management of unstructured binary large 
objects (BLOBs) 
ïEmployee photos 

ïSurveillance videos 

ïRecorded conversations 

ïEmail messages 

ïSpreadsheets 

ïEtc. 

 

The Need To Stream 
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ÅTraditionally, there have been two choices: 
ïStore them in the database 
ïStore them outside the database, either in the file system 

or in a dedicated BLOB store 

BLOBs And The Database 

¸ varbinary(max) column 
ςNot optimized for streaming 

¸ Integrated management 

¸ Transactional 

¸ Simplified programming 

¸ Bloats the structured file 
groups 
ςSlows query performance 

¸ Path references to file system 
ςOptimized for streaming 

¸ Faster queries 

¸ Logically and physically 
separated from the database 

¸ Complex management and 
programming 

¸ Not transactional 

BLOBS in the database BLOBS outside the database 
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Å Best of both worlds (and then some) 
ï5ŜŎƭŀǊŜ ŎƻƭǳƳƴ ŀǎ άǾŀǊōƛƴŀǊȅόƳŀȄύ CL[9{¢w9!aέ 

Å Integrated management 
ïBLOBs are logically part of the database (backup, restore, etc.), but 

stored physically separate in their own file group 

Å Simplified programming 
ïSQL Server transparently links rows in relational tables to BLOBs in the 

file system 
ïNo developer effort required to maintain references between 

structured and unstructured data 

Å Transactional 
ïSQL Server integrates with the NTFS file system 
ïDatabase transactions wrap NTFS transactions 

Å Performant 
ïFile system is optimized for streaming 

 
 

BLOBs Using FILESTREAM 
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Enabling FILESTREAM 

ÅAt the Windows machine level 
ïSecurity concern of the Windows administrator  
ïDuring setup, or later using SQL Server Configuration 

Manager 

ÅAt the SQL Server service instance level 
ïSecurity concern of the SQL Server administrator 
ïUsing SSMS Server Properties dialog, or T-SQL 

ÅSettings: 
ïDisabled 
ïEnabled for T-SQL access only 
ïEnabled for both T-SQL access and file system access 
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Å CREATE DATABASE PhotoLibrary  

 ON PRIMARY 

  (NAME = PhotoLibrary_data,  

   FILENAME = 'C: \ DB\ PhotoLibrary_data.mdf'),  

 FILEGROUP FileStreamGroup1 CONTAINS FILESTREAM  

  (NAME = PhotoLibrary_group2,  

   FILENAME = 'C: \ DB\ Photos')  

 LOG ON  

  (NAME = PhotoLibrary_log,  

   FILENAME = 'C: \ DB\ PhotoLibrary_log.ldf')  

 

Creating a FILESTREAM Database 
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ÅTable requires ROWGUIDCOL column 

ïAttribute applied to a uniqueidentifier (GUID) column 

ïMust be primary key or have unique constraint 

ïOnly one ROWGUIDCOL column is permitted per table 

Å5ŜŦƛƴŜ .[h. ŎƻƭǳƳƴǎ ŀǎ άvarbinary(max) 
CL[9{¢w9!aέ 

ïAny number of BLOB columns are permitted per table 

Creating FILESTREAM Columns 
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DEMONSTRATION 
Getting Started with FILESTREAM 
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ÅManipulating BLOBs is not easily or practically done in T-
SQL 

ÅProper way is to use a managed or native client 
ïSystem.Data.SqlTypes.SqlFileStream 
ïInherits from Stream 
ïConstructor takes logical path and transaction context 

ÅCan also use OpenSqlFilestream 
ïProvided by the SQL Server native client API 
ïReadFile and WriteFile Win32 API functions 
ï.NET FileStream class (VB.NET, C#) 

Introducing SqlFileStream 
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ÅBegin Transaction 

ÅINSERT/SELECT row 

ÅRetrieve BLOB PathName 

ÅRetrieve 
GET_FILESTREAM_TRANSACTION_CONTEXT() 

ÅCreate and use SqlFileStream 

ÅCommit Transaction 

The SqlFileStream Recipe 
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DEMONSTRATION 
Using SqlFileStream 
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HIERARCHYID 
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Å¢ƻŘŀȅΩǎ Ƴƻǎǘ ŎƻƳƳƻƴ ŦƻǊƳ ƻŦ ƘƛŜǊŀǊŎƘƛŎŀƭ Řŀǘŀ ƛǎ 
XML 

ÅXML support added in SQL Server 2005 is great, if: 
ïYou want to store and retrieve an entire hierarchy at 

one time 

ïThe data is consumed in XML by client applications 

ÅParent-child relationships define rigid hierarchies 
ï/ŀƴΩǘ ǎǳǇǇƻǊǘ ǳƴƭƛƳƛǘŜŘ ōǊŜŀŘǘƘ ŀƴŘ ŘŜǇǘƘ 

Hierarchical Data Is Not Relational 
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ÅForum and mailing list 
threads 

ÅBusiness organization 
charts 

ÅContent management 
ÅProduct categories 
ÅFile/folder management 
Åaŀƴȅ ƳƻǊŜΧ 
ïAll typically iterated 

recursively 

Hierarchical Storage Scenarios 
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ÅOne table 
ïEach row is linked to its parent 

ÅWorks, but has limitations 
ïCTEs help with recursive queries 

ïStill your job to manage updates 

ïManually maintain structure 

ïComplex to reparent entire sub-trees 

ïDifficult to query 

ïDifficult to control precise ordering of siblings 

Traditional Self-Join Approach 
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ÅNew system CLR data type 
ïExtremely compact variable-length format 
ïDoes not require SQL CLR to be enabled on the server 

ÅEnables a robust hierarchical structure over a self-
joining table 
ïEach row is a node with a unique hierarchyid value 
ï/ƻƴǘŀƛƴǎ ǘƘŜ ǇŀǘƘ ƛƴ ǘƘŜ ƘƛŜǊŀǊŎƘȅ ǘƻ ǘƘŜ ƴƻŘŜΧ Řƻǿƴ ǘƻ 

the sibling ordinal position 

ÅInvoke methods in T-SQL 
ïEfficiently query the hierarchy 
ïArbitrarily insert, modify, and delete nodes 
ïReparent entire sub-trees with a single update 

Introducing hierarchyid 
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ÅGetAncestor 

ÅGetDescendant 

ÅGetLevel 

ÅGetReparentedValue 

ÅGetRoot 

ÅIsDescendantOf 

ÅParse 

ÅToString 

 

 

hierarchyid Methods 
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DEMONSTRATION 
hierarchyid 
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hierarchyid Example 
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GEO-SPATIAL TYPES 
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SQL Server Spaces Out 

Å Integrate location awareness into any application 
ï Long been the domain of sophisticated GIS applications 

ÅGIS 
ïA system for capturing, storing, analyzing, and managing data and associated 

attributes which are spatially referenced to the earth 

ÅAllow a user to interact with information that is relevant to 
locations that they care about: 
ïHome, work, school, or vacation destinations 

ÅTwo geospatial models 
ïPlanar 

ïGeodetic 
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Planar Spatial Model 

ÅTwo-Dimensional Surface 
ïX and Y coordinates on an arbitrary plane 

ÅFlat Earth Projection 
ïTo work with geospatial data on a 2D surface, a projection is 

created to flatten the geographical objects on the spheroid 

ïExample: Planar Model based on Mercator Projection 
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Geodetic Spatial Model 

ÅAccurate geographic measurements 

ïLocations on planet surface described by latitude 
and longitude 
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New Spatial Data Types 

ÅTwo new system CLR types 
Ågeometry 
ïPlanar (flat-earth) model 
ïSimple 2-dimensional grid surface with user-defined bounds 
ïX and Y coordinates on an arbitrary plane 
ïUse for mapping small areas 

Ågeography 
ïGeodetic (round-earth) model 
ïSpherical surface accounts for earth curvature 
ïLatitude and longitude 
ïUse for larger mapping where land mass is too big to fit on one 

planar projection 
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Well-Known Text (WKT) 

Å Standard published by OGC 
ï Text markup language 

ï Represents vector geometry objects on a map 

ÅWKT examples: 
POINT(6 10)  

POINT( - 111.06687 45.01188)  

LINESTRING(3 4,10 50,20 25)  

POLYGON((1 1,5 1,5 5,1 5,1 1),(2 2, 3 2, 3 3, 2 3,2 2))  

POLYGON((- 75.17031 39.95601, - 75.16786 39.95778,  

- 75.17921 39.96874, - 75.18441 39.96512,  

- 75.17031 39.95601))  

MULTIPOINT(3.5 5.6,4.8 10.5)  

MULTILINESTRING((3 4,10 50,20 25),( - 5 - 8, - 10 - 8, - 15 - 4))  

GEOMETRYCOLLECTION(POINT(4 6),LINESTRING(4 6,7 10))  
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Spatial Entities 

ÅSpace is expressed with shapes: 
ïPoints, lines and polygons 

ÅExpress shapes in Well Known Text (WKT) format 
ïExample: 'POINT(30 60)'  

ÅInvoke spatial methods in T-SQL 
ïSTIntersects(), STDimension(), STArea(), STDistance(), 

Parse(), ToString(), and more (about 70 total) 

ÅEasiest way to create a shape 
ïUse the geography::Parse() method 

DECLARE @g AS geography  

SET @g = geography::Parse('POINT ( - 75.16834 39.96296)')  

PRINT @g.ToString ()  
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DEMONSTRATION 
Geo-Spatial Types 
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