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OLE‘DB Overview

<+ Data Access Architecture

+ Types of Data Access Components
» Data Consumer
» Data Provider
> Service Provider

<+ What is OLE DB?

<+ Object Overview

+ OLE DB and ADO

Dafa Access Architecture

Data Access Architecture
Consumers I Applicatioh or Tool |

| 'l Active Data obiects (ADO) |
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Types of Data Access
Components

<+~ Data Consumer
» Data Provider

R/

<+ Service Provider

Data Consumer

<+ Components that consume OLE DB data

<« As Simple as you Want, as functional as
You Need

> ADO Interface
> OLE DB Interface
> Or Both
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Data Provider

<+ Implements core OLE DB interfaces
» Common interfaces to native functionality

» Does not require data to look like a
relational database

<+ Implements extended OLE DB interfaces
to expose native extended functionality

> Provides a common interface to extended
functionality

» OLE DB doesn’t limit what the provider can
expose

Service Provider

+ Exposes extended functionality when

not implemented by Data Provider

> Provides guaranteed level of support for
consumers

Component Technology

> MuItipIe components can share data

» Service Providers only invoked when
needed

t Requested functionality not natively supported
by provider

o,
%
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What is OLE DB?(1)

1) OLE COM interface
<+ Factored OLE Interfaces
< Inherit from IUnknown

2) Supports disconnected Data access
+ Rowsets is self-contained object
» Supports buffered update mode

» Keeps Current Values, Original Values,
Changes

What is OLE DB?(2)

3) Provides Access to ALL types of data

+ Base interfaces easily implemented to
ANY data

<+~ Common interfaces to extended
functionality

<+ Extended Functionality can be
implemented by "Service Providers”
» Components can share data
> Notifications allow synchronization
» Components invoked only when needed
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What is OLE DB?(3)

4) Enables Universal Database functionality

+ Integration of all types of heterogeneous
data

> Database, Spreadsheet, ISAM, PIM, Directory
Services, Email,...

> Heterogeneous querying
> Transaction Coordination

« Without putting everything in a Database!

Object 0verv1ew(1l3)
; CoCreatelnstance(..) Rowset
“>| Data Source Openfll{O\;ISCt() S IRowset

&IDBCreateSession ? IOpenRowset

—O ITransaction
—O ITransactionJoin

IDBCreateCommand

CreateSession()|  Session

CreateConﬁnand( ) Command

<5 ICommand
Exeeute( ) Rowset

------ >

$ IRowset
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Object Overview(2/3)

Data Source Object
» Defines context, authentication,
> Define Data Provider properties

> Initialize the connection

Session Object

» Scopes transaction and generates
data and metadata rowsets

Comand Object

> Represents Query or Statement

Object Overview(3/3)

<+~ Rowset Object
» Makes data available to the Client

> May be shared by multiple clients
t+ Activities coordinated through Notifications

» Supports deferred updating
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OLE DB and ADO(1/2)

Data Source
Session /@ Errors
Connection \’ﬂ Properties
'Yy \ Fields
RecordSet

/ P Properties
Command ‘
P Parameters Properties
O
Command
Properties

OLE DB and ADO(2/2)

User’s programmatic interface to Data

+ High-level data access objects

» Provides a uniform interface to data for all
business application programmers

> Merges RDO and DAO

» “Language Neutral” |
» CI/C++, Java, Visual Basic®, VBScript

<+ Provides access to underlying Rowset
> Ultimate extensibility
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OLE/COM Spec(1/3)

<+ Three major Components
> OLE DB
t for implementing data providers
> ADO

t+ for presenting a simplified access model on
top of OLE DB

» Geometry and Spatial Reference
+ for detailed geometry and reference operations

OLE/COM Spec(2/3)

«» MEUYS
» OGIS Data Provider Registry Entries
» GIS Metadata
t Tables containing Queryable GIS Features
t+ Spatial References of the Data Source
t
t

Geometry Columns
Spatial Operators

» |ColumnsRowset
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OLE/COM Spec(3/3)

o MEUHE
> Geometry Access
> Spatial Reference Access
> Spatial Filtering
» Geometry and its WKB IDL Spec

» Spatial Reference System and its WKT IDL
Spec

OGIS Data Provider Registry
Entries(1/1)

« OGIS OLEDB Data Providers
» register support for the “OGISDataProvider”
‘component category
> GUID is CATID_OGISDataProvider
> C}E OLEDB Data Provider# &
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GIS Metadata(1/7)

<+~ Schema Rowset

> providerJ catalog 2/ schema &2 X3 E
A2 AE

> Session2 IDBSchemaRowset::GetRowset
0l & (predefined schema rowset - 31JH)

» OLE DB__I mandatory schema rowsets

'DBSCHENA_ PROVIDER TYPES | DATA_TYPE, BEST_MATCH

. R “TTABLE _CATALOG, TABLE_SCHEMA
DBSCHEMA_TABLES TABLE_NAME. TABLE_TYPE

GIS Metadata(2/7)

<+ DBSCHEMA_OGIS_FEATURE_TABLES
Schema Rowset

» those tables that the consumer can query as
features

Column_| Name Type Indtcator ‘Descnptlon

FEATURE TABLE ALIAS DBTYPE WSTR lUser Friendly Feature Name may be NULL

DBTYPE WSTR \

NULL if the,P[Q‘i'ﬁ’%’_d_'-LesjPLS_B&” catal%s
Schema name in which the Feature Table is
DBTYPE_WSTR [ defined. NULL if the provider does not support

_..schemas. . o
TABLE_NAME }DB PE V\/‘%TR i Feature Table Name

Preferred column name to Teference row
iD_COLUMN_NAME DBTYPE_WSTR OGIS requires this column to have a name.

e
DG_COLUMN_NANME DETYPE_WSTR 1 i Default Geometry column name. OGIS requires
this column to have a name.
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GIS Metadata(3/7)

+ DBSCHEMA_OGIS_GEOMETRY_COLU
MNS Schema Rowset

> feature columns in the catalog which are
geographic geometry

Column_Name Type_indicator | Description

ame in which t
TABLE _CATALC DBTYPE_WSTR define NULL if the
upport
TABLE _SCHEMA . DBTYPE_WSTR
TABLE N/—\ME FDBTYPE_WSTR
'DRTYPE_WSTR

GEOM_TYPE

SPATIAL_

,_SpatialRefere

GIS Metadata(4/7)

+ DBSCHEMA_OGIS_SPATIAL_REF
_SYSTEMS Schema Rowset

> the Spatial Reference Systems supported by
the data provider in this session

Column_Name ‘Type Indicator " Description

D of the Spatial Referen
SPATIAL_REF_SYSTEM_ID DBTYPE_I14 be Null only if
B ATIAL_REF_SYSTEM_WKT is NULL
AUTHORITY _NAME = WS Refcrence Systemn eg P()SC USGS

i May pe Nuil » .

Authonty specific identifier. This s a welt
AUTHORITY_ID ) 14 ‘ Wi to the spatial reference

> Nuil

SPATIAL_REF SYSTEM_WKT | DBTYPE_BSTR
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GIS Metadata(5/7)

+ OLE DBZ| Properties
> attributes of an object
> S

t set property value to request specific object
ehavior

t get property value to determine the capabilities
of an ogjec%

> &

" OM

Property Set

- Z2 GUIDE Z2R38l= property=2| & &

- provider-specific property set X3 Jl=

t Property Group

- =clBeZ AL E IXl= propertyS2l & &
- provider-specific property group M3 EJts

GIS Metadata(6/7)

+ OGIS Property Set

> contains the spatial operators that a data
provider supports

> GUID is DBPROPSET_OGIS_SPATIAL_OPS

Property iD : ‘ Type_Indicator ’ Description

*

Al points in the intersection of geometries of
Data Source and the Spatial Filter lie on a
DBPROP_OGIS_TOUCHES /T_ | geometry boundary and the interiors of the
| geometries of the Data Source and the

. i ; . Spatial Filter do notintersect
DBPROP_0GIS Geometries of the Data Source are wholly

- T o -~ |contained by the Spatial Filter

DBPROP OGIS CON y | The Spatial Filter is wholly contained by
i IR N - geometries of the Data Source
| Geometries of the Data Source and the
b i Spatial Filter intersect. but do not wholly
DBPROP_OGIS_CROSSES VT BOOL | contain each other. and the dimension of the
! intersection of their interiors is one less than
' the maximum dimension of their interiors
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GIS Metadata(7/7)
<+ OGIS Property Set(Continued)

: Type_Indicator | Description

Property 1D

: | intersection of geo
DBPROP_OGIS_DISJOINT 'VT_BOOL

DBPROP_OGIS_INTERSECT VT_BOOL

intersection of the envelope of
geometries of the Data Source
DBPROP_OGIS_ENVELOPE_INTERSECTS . VT_BOOL and the envelope of the
Spatial Filter is not the empty
set -
. Intersection of the spatial
; index entries of the geometries
DBPROP_OGIS_INDEX_INTERSECTS VT_BOOL of the Data Source and the
! ! geometry of the Spatial Filter
| 1S not the empty set

IColumnsRowset(1/3)

< Rowset

» the central object

t enable all OLE DB data providers to expose
data in tabular form

> a set of rows
t each row has columns of data

» C}2F8t navigation(traversal) J|s H3
t IRowset, IRowsetLocate, IRowsetScroll
t Bookmark, Chapter, Hierachical rowset
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IColumnsRowset(2/3)

» Data structures supported by a generic
rowset object

T Iunknown

IRowsetinfo O=——_;:

2 \\XJ))?‘,%_“(‘?;,,\‘J:VA\\;{““C\(}&\,
| Accessar

IRowset O—

Row Cache [

A

**_' »
e

IColumnsRowset(3/3)

<+ lColumnsRowset::GetColumnsRowset

» column metadata rowset

t Returns a rowset containing metadata about
each column in the current rowset

» Standard columns in the IColumnsRowset
are as defined by OLEDB Specification

» OGIS Rowset consumer requires more
columns for geometry
t GEOM_TYPE
t SPATIAL_REF_SYSTEM_ID
t SPATIAL_REF_SYSTEM_WKT (optional)
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Geometry Access

o C++
> OLEDB Accessor

> DBBINDING Structure specifying wType
t+ DBTYPE_BYTES or
t+ DBTYPE_BYTES | DBTYPE_BYREF
> IRowset::GetData

t accesses the Well Known Binary
Representation of Geometry (WKBGeometry)

Spatial Reference Access

23 C++

» OLEDB Accessor

> DBBINDING Structure specifying wType
t DBTYPE_BSTR

> IRowset::GetData

t accesses the Well Known Text Representation
of SpatialReference ( WKTSpatialReference)
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Spatial Filtering

<+ Command Parameters are independent
of the SQL string, but follow any normal
SQL parameters

Parameter Name Type | Description

T T T T Wariant of type VT_ARRAYIVT_UN
This is the Well Known Binary

SPATIAL_FILTER DBTYPE_VARIANT | Representation of Geometry

I’ containing the geometry of the Spatial
EAEC]

Property ID of the spatial operator.
- 1 OGIS Property Set contains the

SPATIAL_OPERATOR DBTYPE_Ul4 ‘ operators supported by this Data

_| Source.

SPATIAL_GEOM_COL NAVE DBTYPE WSTR !'g:f‘:‘f:do’ colurmn 1 be spatially

Summary(1/1)

<+ OGIS Standards allow the client to

> Determine GIS capabilities of an OGIS OLEDB
Data Provider via metadata

» Get and Put GIS Geometry
> Get Spatial Reference System Information

L)

» Geographically Constrain Queries via Spatial
Filter
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Data Provider&ted 112 AlSH

Component Category S& Jls
Session

» IDBSchemaRowset::GetRowset

t Feature 2& Metadata® 2 & Schema Rowset
EEZ FI(DBSCHEMA _...)

> ISessionProperties::GetProperties
+ Spatial operator &2 Property Set &0}
<+« Command

» ICommandWithParameters::SetParameterl
nfo

t Command Parameter0ll Jt& Spatial Filtering

7
0’0

9
°

Data Provider2ted 112 ALE

< Rowset
» IColumnsRowset::GetColumnsRowset

t Column metadata rowset & & =4 I}
t+ GEOM_TYPE, SPATIAL_REF_SYSTEM_ID

Geometry and its WKB IDL Spec /1 &

Spatial Reference System and its WKT
IDL Spec /8 |

o>
L 44

)
0'0
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CIO1Ee Al & X Framework

& Hl

+ OLEDB H0l& H=Xt
+ OGIS OLEDB Ol0lH HIS3XAt
+ OlOI& A3 X Framework

> WAl EXME

> &M X

» Open API

> 78 uE

> Framework & |

OLE DB UIOIEl K& At

OLE DB
IDBCreateCommand
IDBProperties
IDB$chemaRowset
IDBInitialize IDBCreateSession ICommandText 1Accessor IRowset
? reateses T ?lOpen wset ? YICommand ? ?
vx > ] Tty RIS .

Data
Source
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OGIS OLE DB O|0O|& HZXt

OLE DB

IDBCreateCommand
xDBPri::::“ ss;:pi(hemakowut Immnﬂen ~ IAccessor IRowset
[EF | | v | roomenns

el i e S T g
i ‘Spatia g
< e o anesfihisb

GIS Server

HEA EHE

<« CIOIEH HISX WAl 2RIE
> A2 UE GIS S/WEHS CIOIE RIZXHE N
> S5 780l OE 2H £ = #30!| 0lddS
< Oofl &
> HIOIEH RMISA T RIE Ol
> SSHELHE RE2 WAE
> customizing0] 28t RE0 28
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sl RS
[ GIS Z20I0IE 28 Z=1a | |

I

| Nodcis #4BE YTUE /YWY GIS UNH 88 ARHE |

1

| N2s eis HHIA ABX AREHE |

“Closed APl | | Closed A [ :Closed APl .| | :Closed API

[ARcANFOsDE)] [ mee | [ Geus | [ GeoMania |

Feature Model

diole Al X Glolel M3 Xt

Giole RIZXt2| Open API
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-8 S

COIE H3XHE ¥ &

o= HTHE @ B | (Framework)

CIoIE RIE X =
® Customizing

CIOIE HISR 78 038

Framework & A

SMMEQ X
Component2 &l

+ SQL 21 H0lA

» Driver COM 2! El I O] A

> Driver Manager 2cil 2 API

K/
0.0

K/
0’0
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YO RE

Data Source

: — Rowset - MGE ‘

Helper Object S

el bl Q
L o
ol Gothic ‘

=)

H

(0]

A

— Oracie ‘

Manager

Component2 & 3|(1/4)

< Data Source

Data Source
,,.../"’
@ IDBProperties“ ' —
pe DBPROPSET_DATASOURCE
- e DBPROPSET_DATASOURCEINFO
Initializer DBPROPSET_DBINIT
N agm - o
@ IDBInitialize “
i
Connection &3
Session IDBCreateSession
Manager
IPersist

- 137 -




Component2 & }i(2/4)

< Session

DBSCHEMA_OGIS_FEATURE_TABLES

DBSCHEMA_OGIS_GEOMETRY_COLUMNS - Property
DBSCHEMA_OGIS_SPATIAL_REF_SYSTEMS | 7 Manager
r .
\ -~ DBPROPSET_SESSION

Session

@ IGetDataSburce "\ DBPROPSET_OGIS_SPATIAL_OPS
‘ / i . . . k;.»”/
- Schema | _-1+—® ISessionProperties Data @& | Buffer
Manager [~ ya 3 Manager
~}—e IDBSchemaRowse /
/ PoAOrER AN S Q
: ij‘ ,,,,,,,,,,,,, L
Rowset o IOpenRowset<. ol
Manager Data ¥& sl'
@ IDBCreateCommand o

Componentg & }|(3/4)

< Command

Property

‘Manager

Command Parameter i} S8t
Command Spatial Filtering

—~"" DBPROPSET_ROWSET

' +— ICommandProperties: — Paramete
Parser || g ICommandText | Acosssor | parmetr
| —@ IColumnsInfo - | ger | oo
r— - - - ——. mmsmré ..................... .
Binder . .;Buffer
- binder. ICommandWithParameters 7 Manager
—e IConvertType 7
| Executor 71— ICommand— Biazs |4
— Q , o
; /! Data @& L R
Rowset |/ Server
Manager s o IColumnsRowset g
B
o
A
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Component2 & 1i|(4/4)

<+ Rowset

GEOM_TYPE
SPATIAL_REF_SYSTEM_ID P
Rowset SPATIAL_REF_SYSTEM_WKT roperty

+—@ IRowsetInfo 7 Manager
Rowset | - +" DBPROPSET ROWSET
Property [ @ IColumnsInfo _
Y .

Manager “t+—e@ IColumnsRowse

Rowset - . ® IAccessor j'( SR Amor Column

9 Binding
Manager | .,

Row Cache GetData( ) Consumerdiil &A1= Data &4
Manager |- RestartPosition( )

“{—e@ IRowset

Row Handle | GetNexiRows() |  Populate Row Cache | - Buffer
Manager AddRefRows( ) < i :
L ReleaseRows( ) Manager

Row Handle0ll [ &} Reference Count®t2|

SQL O/ E{H 0l A(1/2)

Data Driver Manager
Provider {C++ Class) Driver(COM Class)

2 g:. L —— Gothic
ol ;‘
=) t ‘
3’1 c S e
o = o L MGE
A M -L i A
P ol \!\ B
1
£ 5
o a -
ol L Oracle
= P
B
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SQL O/ E{ B0l A & H(2/2)

<+ Xttt2l JDBC ModelE & X
<+ Driver Manager
> C++ Class 8E|2 28 g
> SciA API
+ Data Provider0ll l Uniform Access M2
» Sct0ltH COM 21IHHI 0l A
+ S2i0|t COM 22 A 212 Communication
< Driver
> COM Class B EZ 28 &
> ALE%|J| 2o A= Driver ManagerQll S &
> 2t GIS ServerOiCt /8

Driver COM 9! & | 0| 2(1/6)

o%

» IConnection
» 53 Data Source0l Cf 8t Connection & &
> @3N EHQEHFE
t IPFA, XE BHS, AF2X ID, Password
IStatement
> SQLEE S SQLAHZ & E
<+ IResultSet
» SQL Xc| Zit0ll CHet access
» navigation J|s % 2 Data TypeH Get& =+

H3

K/
L4

L)
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Driver COM Q! & IHl 0l £ (2/6)

+ |ResultSetMetaData
> SQL X2l 20 st MetadataZ 2 S X

t+ Columng E&, ColumnS QIS A
t+ Column® Ji %, Rows %

Driver COM Q1 & Il 0] 2(3/6)

1 SQLDriver.id)

typedef short COLKIND;
typedef int COLTYPE;
typedef int COLINDEX;

typedef struct tagColumniD {

unijon {
int nindex;
char* pName; Enum COLTYPEENUM
} uCOLID; {
COLKIND eKind; COLTYPE_STRING =0,
} COLID; COLTYPE_WKBGeometry = 1,
COLTYPE_OID =2,
enum COLKINDENUM - COLTYPE_INTEGER = 3,
{ COLTYPE_SHORT =4,
COLKIND_INDEX = 0; COLTYPE_FLOAT = §,
COLKIND_NAME = 1 COLTYPE_DOUBLE =6,
¥ COLTYPE_BOOLEAN =7

14
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Driver COM 2! & Hl 0] £ (4/6)

I/ SQLDriver.idl

[
uuid(C499D6C0-4CDF-11d2-A845-00A0C82DEC80), object

]
interface iConnection : ilUnknown

import “unknwn.idl";

HRESULT SetConnection(fin} char* pIPAddress, [in] short nPort,
{in] char* pUseriD, [in] char* pPassword);

HRESULT CloseConnection{void);

HRESULT GetStatement({out, retval] {Unknown** ppStatement);

uuid(E27C9880-4CDF-11d2-A845-00A0C92DEC80), object

]
interface IStatement : IUnknown
{
import "unknwn.idI";
HRESULT ExecuteQuery([in] char* pSQL);
HRESULT GetResultSet([out, retval] lUnknown** ppResultSet);
5

" Driver COM 2! & | 0] A(5/6)

Il SQLDriver.id!

[
uuid(C499D6C0-4CDF-11d2-A845-00A0C92DEC82), object

]
interface IResuitSet : lUnknown
{
import "unknwn.idl";
HRESULT GetNext( );
HRESULT GetWKBGeometry({in] COLID* pColumniD,
. [out,retval] WKBGeometry *pWKBGeometryVaiue);
HRESULT GetString({in] COLID* pColumniD, [out, retvaljchar* pszStringValue);
- HRESULT Getint([in] COLID* pColumniD, [out, retval]char* pszStringValue);
HRESULT GetShort(fin] COLID* pColumniD, [out, retvallshort* pShortValue);
HRESULT GetFloat(fin] COLID* pColumniD, [out, retval}float* pFloatValue);
HRESULT GetDouble([in] COLID* pColumniD, [out, retvalldouble* pDoubleValue);
HRESULT GetBoolean([in] COLID* pColumniD,
. fout, retval]VARIANT_BOOL* pBooleanValue);
HRESULT GetResultSetMetaData(fout, retval] lUnknown** ppResultSetMetaData);
% ‘
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Driver COM Q! & 1| O] 2 (6/6)

/1 SQLDriver.idl
(

uuid(C499D6C0-4CDF-11d2-A845-00A0C92DEC82), object

interface IResultSet : [Unknown
{
import "unknwn.idl™;
HRESULT GetColumnType([in] COLID* pColumniD, [out, retval] COLTYPE* pType );
HRESULT GetColumnindex({in] char* pColName, {out, retval] COLINDEX" Index);
HRESULT GetColumnCount{{out, retval] int* pColNum);
HRESULT GetRowCount([out, retval] int* pRowNum);

Driver Manager 2cil A API

< Uniform Access

> Data ProviderOfi Al Ct &t GIS ServerOfl Ci 8t
Uniform Access Al 2

> oY GIS ServerE 9 &t Driver COM Class &
Driver ManagerOil S5
t SZ2¢ Driver COM Class 2| CLSID%} Interface
pointerE { Xl
» Driver COM QI H 0| A £ 0ll CH & Wrapper

+ Data ProviderJt @ AHZE OHHBI+E il &
Interface function® = &g
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