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Agenda

A FILESTREAM

A hierarchyid

A Geospatial Types

A Demos, demos, demos!
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FILESTREAM
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The Need To Stream

A Data explosion accelerating the creation and
management of unstructured binary large
objects (BLOBS)

I Employee photos

I Survelllance videos

I Recorded conversations
I Emall messages

I Spreadsheets

i Etc.

CodeCamp SharePoinSaturdayMarch26th 2011



BLOBs And The Database

A Traditionally, there have been two choices:

I Store them In the database

I Store them outside the database, either in the file system
or in a dedicated BLOB store

BLOBS in the database BLOBS outside the database
varbinary(max) column ., Path references to file system
¢ Not optimized for streaming ¢ Optimized for streaming
Integrated management - Fasterqueres
Transactional 2O A S atabase
Simplified programming  complex management and
Bloats the structured file programming

groups . Not transactional

CodeCamp SharePoinSaturdayMarch26th 2011



BLOBs Using FILESTREAM

A Best of both worlds (and then some)
i 5SOfFNB O2fdzYy Fa a@l NDAYlNEOSYL
A Integrated management

I BLOBSs are logically part of the database (backup, restore, etc.), but
stored physically separate in their own file group

A Simplified programming
I SQL Server transparently links rows in relational tables to BLOBS in th
file system

I No developer effort required to maintain references between
structured and unstructured data

A Transactional
I SQL Server integrates with the NTFS file system
I Database transactions wrap NTFS transactions
A Performant
I File system is optimized for streaming
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Enabling FILESTREAM

A At the Windows machine level
I Security concern of the Windows administrator

I During setup, or later using SQL Server Configuration
Manager

A At the SQL Server service instance level
I Security concern of the SQL Server administrator
I Using SSMS Server Properties dialog;860QL
A Settings:
I Disabled
I Enabled for ISQL access only
I Enabled for both -BQL access and file system access
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Creating a FILESTREAM Databas

A CREATE DATABASE PhotoLibrary
ON PRIMARY
(NAME = PhotoLibrary data,
FILENAME ='C: \ DB PhotoLibrary data.mdf'),
FILEGROUP FileStreamGroupl CONTAINS FILESTREAM
(NAME = PhotoLibrary group?2,
FILENAME ='C: \ DB Photos')
LOG ON
(NAME = PhotoLibrary log,
FILENAME ='C: \ DB PhotoLibrary_log.Idf")
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Creating FILESTREAM Columns

A Table requires ROWGUIDCOL column

I Attribute applied to auniqueidentifier(GUID) column

I Must be primary key or have unigue constraint

I Only one ROWGUIDCOL column is permitted per table
AS5STAYS . [ h.varlrarfndaxjy a I &

CL[9{ ¢w9! ac

I Any number of BLOB columns are permitted per table
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Getting Started with FILESTREAM

DEMONSTRATION
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IntroducingSqlFileStream

A Manipulating BLOBs is not easily or practically done in T
SQL
A Proper way is to use a managed or native client
I System.Data.SqlTypes.SqlFileStream
I Inherits from Stream
I Constructor takes logical path and transaction context

A Can also use OpenSglFilestream
I Provided by the SQL Server native client API
I ReadFile and WriteFile Win32 API functions
I .NET FileStream class (VB.NET, C#)
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TheSqlFileStrearRecipe

A Begin Transaction
A INSERT/SELECT row
A Retrieve BLOBathName

A Retrieve
GET FILESTREAM TRANSACTION_ CONTE

A Create and us8&glFileStream
A Commit Transaction
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Using SqglFileStream

DEMONSTRATION
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HIERARCHYID
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Hierarchical Data Is Not Relational

Act2RI &@Qa Y2ail 02YYz2y F2
XML
A XML support added in SQL Server 2005 is great,

I You want to store and retrieve an entire hierarchy at
one time

I The data is consumed in XML by client applications
A Parentchild relationships define rigid hierarchies
i/ FyQl adzLL2 NI dzyf A YAUSR
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Hierarchical Storage Scenarios

A Forum and mailing list
threads

A Business organization
charts

A Content management
A Product categories

A File/folder management
Aal yé& Y2NBX

I All typically iterated
recursively
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Traditional SelJoin Approach

A One table
I Each row is linked to its parent

A Works, but has limitations
I CTEs help with recursive queries
I Still your job to manage updates
I Manually maintain structure
I Complex taeparententire subtrees
I Difficult to query
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Introducing hierarchyid

A New system CLR data type
I Extremely compact variablength format
I Doesnotrequire SQL CLR to be enabled on the server
A Enables a robust hierarchical structure over a-self
joining table
I Each row is a node with a unigherarchyidvalue
i/ 2yalAya GKS LI GK Ay GKS K
the sibling ordinal position
A Invoke methods in-BQL

I Efficiently query the hierarchy
| Arbltrarlly msert modify, and delete nodes
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hierarchyid Methods

A GetAncestor

A GetDescendant

A GetLevel

A GetReparentedValue
A GetRoot

A 1sDescendantOf

A Parse
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hierarchyid

DEMONSTRATION
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hierarchyideExample

Dave (6)
/
Amy (46) John (271) Jill (119)
/1/ /2/ /3/
— [ |
Mary (272) Kevin (291) Wanda (389)
[2/1/ /3/1/ /312
Choryl (269)
/3/YY/
| !

Richard (87) Jeff (90)

/3/Y 1Y/ /3/Y Y2
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GEGSPATIAL TYPES




SQL Server Spaces Out

A Integrate location awareness into any application
I Long been the domain of sophisticated GIS applications

A GIS

I A system for capturing, storing, analyzing, and managing data and associat
attributes which are spatially referenced to the earth

A Allow a user to interact with information that is relevant to
locations that they care about:
I Home, work, school, or vacation destinations

A Two geospatial models
I Planar
I Geodetic
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Planar Spatial Model

A Two-Dimensional Surface
I X and Y coordinates on an arbitrary plane

A Flat Earth Projection

I To work with geospatial data on a 2D surface, a projection is
created to flatten the geographical objects on the spheroid

I Example: Planar Model based on Mercator Projection
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Geodetic Spatial Model

A Accurate geographic measurements

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

A Two new system CLR types

A geometry
I Planar (flatearth) model
I Simple 2dimensional grid surface with uséefined bounds
I X and Y coordinates on an arbitrary plane
I Use for mapping small areas
A geography
I Geodetic (rounekarth) model
| Spherical surface accounts for earth curvature
I Latitude and longitude
|

' Use for larger mapping where land mass is too big to fit on one
planar projection
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Well-Known Text (WKT)

A Standard published by OGC

I Text markup language
I Represents vector geometry objects on a map

A WKT examples:
POINT(6 10)
POINT( - 111.06687 45.01188)
LINESTRING(3 4,10 50,20 25)
POLYGON((1 1,51,55,15,11),(22,32, 33, 23,2 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

A Space is expressed with shapes:
I Points, lines and polygons

A Express shapes in Well Known Text (WKT) format
I Example:POINT (30 60)'

A Invoke spatial methods inn$QL

I STInterseci3, STDimensiaf), STAref), STDistanag,
Parse(),JoString), and more (about 70 total)

A Easiest way to create a shape

I Use the geography::Parse() method
DECLARE @g AS geography
SET @g = geography::Parse('POINT ( - 75.16834 39.96296)")
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Geo-Spatial Types

DEMONSTRATION
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