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Get the Picture — Part 1

Using SQL Server’s BLOB support to
integrate image and sound data into
your applications

Michael Otey

What this presentation will
cover

+ SQL Server BLOB storage

* Loading binary data with BCP

» Using T-SQL to read and write binary
data

» Accessing BLOB data using ADO
— The GetChunk & AppendChunk methods
— The ADO 2.6 Stream Object

+ Tips and additional BLOB tools
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What are BLOBs Good for

* Image Data
— Pictures (.bmp, .tif, .jpg, etc...)
— Animated video (.avi)
* Audio
— Sound (.wav)
— Music (.mp3, .wmf)
* Multimedia
— Digital Video (.mpeg, .avi, .mov, etc...)
+ XML & Other.Racuments




Why store BLOBs in the
Database?

* Benefits

— Easier Management

+ All data is maintained by one entity — SQL
Server

« BLOB data is treated just like other any other
data

» Related information is logically grouped together
« Easier to categorize and search non-text data
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Problems using BLOBs and
SQL Server

More difficult programming

— Can’'t work with BLOBs like text data
SQL Server does treat BLOBs a bit
differently than text data

— BLOB columns are not logged

— Database integrity concerns
Performance questions
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SQL Server’s Binary Object
Data Types

Data Types
— Text

- Used for non-Unicode variable length text data
- maximum length of 2431 - 1 (2,147,483,647)
— Ntext

- Used for Unicode variable length text data

- maximum length of 2430 - 1 (1,073,741,823)
— Image

- Used for Variable-length binary data

- maximum length of 2231 - 1 (2,147,483,647)
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Similar non-BLOB data types
Varchar
— Maximum length of 8,000 characters
Nvarchar
— Maximum length of 4,000 characters
Varbinary
— Maximum length of 8,000 bytes

— Can be used for small binary objects
(BSOB?)
« icons & small graphic files
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SQL Server's Standard Object

Location of Number of
# of columns columns
| |
T, [ T T,
Status bit Data incol 1 Data in col 2 Data in col 3 Null bitmap

Data in a row
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SQL Server 6.5 BLOB Storage

Row Data

Data in Pointer to

Column 1 Linked List

=

Column pointer to head of linked list of 2K pages
Reading text required following page chain

Locating an offset within the text required following the

chain

1 byte of text/image data consumed an entire page
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Row Data

SQL Server 7/2000 BLOB

Storage
Datain Pointer to
Column 1 Root Structure
‘ ‘ B-tree structure over
! ! fragments
Better space utilization
Quicker access to
individual data
Root Structure logations
points to data
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Some Limitation of Binary
Columns

Can’t be used as local variables in
Stored Procedures or T-SQL batches

Can’t be use as part of an index

Can’t be used in ORDER BY,
COMPUTE or GROUP BY clauses

Can’t be used in WHERE clause

(except the Text data type which can be used
with the LIKE keyword)
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Primary Tools for Working with

BLOB
BCP

— Limited but can load data to a single
column

T-SQL

— READTEXT, WRITETEXT, UPDATETEXT
Data Access Obiject Libraries

— ADO, RDO, DAO, ODBCDirect, SQLDMO
— Utilizing OLE DB or ODBC
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Loading Data with BCP

C:\TEMP>bcp pubs..bloby2 in c:\temp\bigfoot2.tif -Usa -P -Steca4
Enter the file storage type of field blob [image]:

Enter prefix-length of field blob [4]: 0

Enter length of field blob [0]: 922432

Enter field terminator [none]:

Do you want to save this format information in a file? [Y/n] y
Host filename [bep.fmt]: bepblob.fmt

Starting copy...

1 rows copied.

Network packet size (bytes): 4096

Clock Time (ms.): total 1750
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Loading Data with BCP

+ Tips
— Get file size using Explorer
Right-click | Properties | Size
(NOT: Size on disk)

— Inserting multiple rows requires running bcp
from a batch file

— No good way to mix character and image
data

» Can only insert to a single column

SQL Server Magazine LIVE!

T-SQL’s

» ReadText

— Reads data from a text/ntext/image column
*  WriteText

— Writes data to a text/ntext/image column

— Replaces entire column contents
* UpdateText

— Can write data to specific position of a
text/ntext/image column

— Can update part of a BLOB column
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T-SQL BLOB Example

/** Create a example table **/

CREATE TABLE [BinaryObject] (
[blob_id] [int] IDENTITY (1, 1) NOT NULL,
[blob_filename] [varchar],
[blob_object] [image] NULL

) ON [PRIMARY| TEXTIMAGE_ON [PRIMARY]

/** Copy an entire table with BLOB columns **/
select * into CopyBinaryObject from BinaryObject
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T-SQL BLOB Example

/* Declare a pointer to the text column */

DECLARE @ptr binary(16)

/* Get the pointer value using TextPrt */
SELECT @ptr = TEXTPTR(pr_info)
FROM pub_info

WHERE pub_id = '0736'

/* Call WriteText write a new value to the column */

WRITETEXT pub_info.pr_info @ptr 'A New New Moon Books Description'

/* Call ReadText to read our new description  */
READTEXT pub_info.pr_info @ptr 0 32
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T-SQL’s BLOB Functions

Tips for ReadText, WriteText &

UpdateText

— Really only designed for text & ntext data
» Not good for Image data types

— Can’t be used to load BLOB data

— Can be effectively used to access and copy

BLOB data that’s already in the database
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Using ADO with Binary Data

Easier to use than BCP and T-SQL

More powerful and flexible that BCP
& T-SQL

— Import

— Retrieve

— Export
Requires programming effort

— VB, VC++, or other COM compliant
languages
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Using ADO with Binary Data
Chunking or Streaming
— Chunk Methods -- Since with ADO 1.0

* GetChunk — reads “chunks” of data from a Field
object

* AppendChunk — writes “chunks” of data to a
Field object
— Stream Object -- Introduced with ADO 2.5
* Read, LoadFromFile — Fills the Stream object

« Write, SaveToFile — Reads from the Stream
object
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Example BLOB Application

x|

 Steam Obiect

oo
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Connecting to SQL Server

' Connect using the SQLOLEDB provider
cn.ConnectionString = "PROVIDER=SQLOLEDB" & _
";SERVER="" & txtServer.Text & _
";DATABASE=pubs"
! Use the Trusted_Conneciton keyword for integrated security

If chkIntegratedSecurity.Value = vbChecked Then

en.C i ing = cn.C i ing & ";TRUSTED_CONNECTION=YES"
Else
' Otherwise supply the LoginID and Password

en.C fonString = cn.C fonString & ";UID=" & txtUserName.Text & _
";PWD=" & txtPassword.Text

End If

cn.Open
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Creating the table

' Skip any table not found errors
On Error Resume Next
cn.Execute "drop table BinaryObject"

On Error GoTo 0

'Create the BinaryObject table

cn.Execute "create table BinaryObject " &
"(blob_id int IDENTITY(1,1), " & _
"blob_filename varchar(256), " & _
"blob_object image)"

SQL Server Magazine LIVE!

Importing Data using
AppendChunk

* The ADO AppendChunk method

Fieldobject.AppendChunk Data

Parameters
Fieldobject An ADO Field or Parameter object.

Data A Variant containing the data to append to the
object.
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Example BLOB Application

1L Server Magazine BLOB Example JT=TE}

Data Bound BLOE UnBound BLOB
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ImportBLOB
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Importing Data Using
AppendChunk

Dim rs As New ADODB.Recordset

rs.Open "Select * from BinaryObject where 1=2", cn, adOpenKeyset,
adLockOptimistic

rs.AddNew

rs!blob_filename = App.Path & "\BLOBsample.jpg"
FileToColumn rs!blob_object, App.Path & "\BLOBsample.jpg"
rs.Update

rs.Close

Set rs = Nothing
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Importing Data Using
AppendChunk

Private Sub FileToColumn(fld As ADODB.Field, sFileName As String)

Dim bBuffer() As Byte
Dim strData As String
Dim INumBlocks As Long
Dim IFileLength As Long
Dim ILeftOver As Long
Dim IFileNum As Long
Dim I As Long

Const BLOCKSIZE = 32768

IFileNum = FreeFile
Open sFileName For Binary Access Read As IFileNum
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Importing Data Using
AppendChunk

IFileLength = LOF(IFileNum)
If IFileLength = 0 Then
Close IFileNum
MsgBox sFileName & " Empty or Not Found."”
Else
INumBlocks = IFileLength \ BLOCKSIZE
ILeftOver = IFileLength Mod BLOCKSIZE
ReDim bBuffer(0, ILeftOver) As Byte
Get IFileNum, , bBuffer()
fld. AppendChunk bBuffer()
ReDim bBuffer(0, BLOCKSIZE) As Byte
For I =1 To INumBlocks
Get IFileNum, , bBuffer()
fld.AppendChunk bBuffer()
Next I
Close IFileNum
End If

End Sub SQL Server Magazine LIVE!

Exporting Data Using GetChunk

*  The GetChunk method

variable = field.GetChunk( Size )

Return Value
Returns a Variant.

Parameters

Size A Long expression equal to the number of bytes or

characters you want to retrieve.
SQL Server Magazine LIVE!

Example BLOB Application
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Exporting Data Using GetChuck

Private Sub ColumnToFile(sFileName As String, fld As ADODB.Field)
Dim bBuffer() As Byte
Dim nLenLeft As Long
Dim nChunkSize As Long

' Remove any existing destination file

If Len(Dir$(sFileName)) > 0 Then
Kill sFileName

End If

'Recreate a new file
Open sFileName For Binary As #1

'Use a 32K initial chuck size
nChunkSize = 32768
nLenLeft = fld.ActualSize

If nLenLeft < nChunkSize Then
nChunkSize = nLenLeft
End If SQL Server Magazine LIVE!

Exporting Data Using GetChunk

'Retrieve the binary data in chunks
Do
ReDim bBuffer(nChunkSize - 1)
bBuffer = fld.GetChunk(nChunkSize)

nLenLeft = nLenLeft - nChunkSize

If nLenLeft < nChunkSize Then
nChunkSize = nLenLeft

End If

"Write the data to the file
Put #1, , bBuffer

Loop Until nLenLeft <=0
Close #1

End Sub
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Importing Data Using the
Stream Object

+ The ADO Stream Object
— Introduced in ADO 2.5

* Read -- loads the Stream Object from a
Variant
Variant = Stream.Read ( NumBytes )

Parameters

NumBytes
Optional. A Long value that specifies the number
of bytes to read from the file. The value
adReadAll is the default.




Example BLOB Application
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Importing Data Using the
Stream Object

LoadFromFile — loads the Stream Object
from a disk file

Stream.LoadFromFile FileName
Parameter
FileName A String value that contains the name of a

file to be loaded into the Stream. FileName can contain
any valid path and name in UNC format.
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Example BLOB Application
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Importing Data Using the
Stream Object

Private Sub ImportBLOBStream(cn As ADODB.Connection)

Dim rs As New ADODB.Recordset
Dim stm As ADODB.Stream
Set stm = New ADODB.Stream

rs.Open "Select * from BinaryObject where 1=2", cn, adOpenKeyset,
adLockOptimistic

'Read the binary files from disk

stm.Type = adTypeBinary

stm.Open

stm.LoadFromFile App.Path & "\BLOBsample.jpg"
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Importing Data Using the
Stream Object

rs.AddNew

rs!blob_filename = App.Path & "\BLOBsample.jpg"
rs!blob_object = stm.Read

'Insert the binary object in the table

rs.Update

rs.Close

stm.Close

Set rs = Nothing

Set stm = Nothing
End Sub
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Exporting Data Using the
Stream Object

*  Write -- writes the Stream to a Variant
Stream.Write Buffer
Parameters

Buffer A Variant that contains an array of bytes
to be written
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Exporting Data Using the
Stream Object

« SaveToFile -- writes the Stream to a File

Stream.SaveToFile FileName, SaveOptions

Parameters

FileName A String value that contains the fully-qualified
name of the file to which the contents of the Stream will

be saved. You can save to any valid local location, or any
location you have access to via a UNC value.

SaveOptions A SaveOptionsEnum value that specifies
whether a new file should be created if it doesn't already

exist
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Example BLOB Application

5. 50L Server Magazine BLOB Example o x|
Iwpot8L08 | DucBomdi0s | Tnound BL0B)
e [ El
o New@foonBooks|

o GH
Binnet & Hardle;

1365| & godataEnfosystems

| Five, ilk@ss PU[‘@HﬁshﬁmJ

1756/K. QM

SQL Server Magazine LIVE!

Exporting Data Using the
Stream Object

Private Sub DisplayBLOBGridStream(cn As ADODB.Connection)

Dim rs As New ADODB.Recordset
Dim fld As ADODB.Field

Dim stm As New ADODB.Stream
Dim sFileName As String

sFileName = App.Path & "\tempBLOB.bmp"
MousePointer = vbHourglass

rs.0pen "Select pub_id, logo From pub_info", cn, , , adCmdText
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Exporting Data Using the
_ Stream Object

For Each fld In rs.Fields

If fid.Type = adLongVarBinary Then
With stm
.Type = adTypeBinary
.Open
“Write fld.Value
End With
'Store the image into a temp bitmap file
stm.SaveToFile sFileName, adSaveCreateOverWrite
stm.Close
hflxResults.CellPictureAlignment = flex AlignLeftCenter

‘Load the temporary bitmap into the hflxResults

Set CellPicture = LoadPi
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Displaying BLOB Image Data

+ Use the MS Picture Control
— Supports BMP, GIF, JPG
» Take advantage of Data Binding
— Assign the Recordset to the Picture Box
DataSource property
— Assign the BLOB column name to the
Picture Box DataField property
+ Alternative you could output a temporary
file

SQL Server Magazine LIVE!

Example BLOB Application
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Displaying BLOB Image data

Private Sub DisplayBLOB(cn As ADODB.Connection)
Dim rs As New ADODB.Recordset
' Select the only image in the table

rs.Open "Select * from BinaryObject where blob_id =1", cn

' Set the DataSource to the recordset
Set imgBinaryData.DataSource = rs
'Set the DataField to the BLOB field

imgBinaryData.DataField = rs!blob_object.Name

'Release the recordset
rs.Close
Set rs = Nothing

End Sub SQL Server Magazine LIVE!

Handling Different BLOB
Format types

+ The data import & export is the same
— SQL Server sees all BLOB objects the
same
+ Ul is different

— Dependant on each Ul Control
» (MSFlexGrid, ImageBox, MediaPlayer)

— 3rd party controls
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Tips

+ ADO Recordset
— Be sure to set the adLockOptimistic option
— Larger Chunk sizes = better performance
+ SQL Server 2000 Image Filtering
— Allows FullText search on Image columns

* File extension is stored and used to load
appropriate program
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Addition Information

Download samples from:
www.teca.com

SQL Server samples —TextCopy
\Microsoft SQL Server\80\Tools\Devtools\Samples\DBLib\TextCopy
SQL Server 2000 Resource Kit — BlI

\ToolsandSamples\BII

SQL Server Magazine

“Who’s Afraid of the Big Bad Blob?”
“Return of the BLOB”
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Questions?
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Thank you!

+ Please drop off your
session evaluations in
the basket at the back
of the room!

* Your comments are
greatly appreciated!
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