kKbmMW

Datastore metadata

for KbmMW v. 2.00+

FETH

kbmMW v2 contains a couple of new components which provides a datastore independant APl to

managing metadata in the datastore.

Currently kbmMW supports obtaining information about and manipul ating metadata for tables,

indexes and sequences/generators.

kbmMW v2 bundles the foll owing metadata component

TkbmMWNullM etaData

Gives no access to metadata as such, but can be used when
metadata is of no interest for a specific connection pool.

TkbmMWGenericSQL M etaData

Supports obtaining metadata for generic SQL based datastores.
Datastore specific metadata components will be able to utilize
more of the specific datastore's special functionality. Further it
contains several properties which are of importance for SQL
based resolvers. This or one of its descendanta should be
chosen when using resolvers that are SQL based.

TkbmMWOracleM etaData

Specific Oracle oriented SQL metadata component. Supports
Oracle sequence metadata.

TkbmMW!I nter baseM etaData

Specific Interbase oriented SQL metadata component. Supports
Interbase generator metadata.

TkbmMWDBISAM 3M etaData

Specific DBISAM v3 oriented SQL metadata component.
Predefined SQL properties for resolving for DBISAM 3.

TkbmMWDBISAM 4M etaData

Specific DBISAM v4 oriented SQL metadata component.
Predefined SQL properties for resolving for DBISAM 4.

TkbmMWNexusDBM etaData

Specific NexusDB oriented SQL metadata component.

Predefined SQL properties for resolving for NexusDB.
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Metadata for SQL resolving

When a SQL based resolver is about to resolve changes to the database, it needs to know something
about how the datastore wants the fieldnames, tablenames and data formatted. In pre v2 releases,
these informations were stored on the resolver itself. Starting in v2, they are instead part of the SQL
metadata component or descendants theirof.

The following properties can be set on the generic SQL metadata component:

FieldNameQuote

Specify which character to use for quoting fieldnames if thats needed.

FieldNameCase Set to one of kbmmwncUnalter ed, kbmmwncUpper or kbmmwncL ower
which control the case of the fieldname.

TableNameQuote Specify which character to use for quoting tablenames if thats needed.

TableNameCase Set to one of kbmmwncUnalter ed, kbmmwncUpper or kbmmwncL ower

which control the case of the tablename.

QuoteAllFieldNames

If set to true, al field names are automatically quoted. Defaulsis only to
guote a tablename when it contains punctuation or space characters.

QuoteT ableName

If set to true, al table names are automatically quoted. Defaulsis only to
guote atablename when it contains punctuation or space characters.

StringQuote

Specify which character to use for quoting string datavalues if thats needed.

QuoteStringQuote

Specify which character to quote a quote with in astring, if the string
actually contains the quote character as part of its data. Eg. if the string
looks like this: don't do this

and the StringQuoteis set to ' and QuoteStringQuoteis\ then the
resulting quoted string will be: 'don\'t do this

Datel ayout Specify the format to be used when converting a date from a TDateTime
valueto a string. The Datel_ayout follows the standard Del phi date-time
format strings.

TimelL ayout Specify the format to be used when converting atime value from a

TDateTime value to a string. The TimeLayout follows the standard Del phi
date-time format strings.

DateTimelL ayout

TrueValue

Specify the format to be used when converting a date and time value from a
TDateTime value to a string. The DateTimeL ayout follows the standard
Delphi date-time format strings.

The string to use to specify atrue value.

FalseValue

The string to use to specify afalse value.

PrependTableName

Set to true if the tablename always should be prepended fieldnames.

SequenceT ableName

Specify the name of the pivot table when operating sequence values without
using the datastore's special sequence/generator capabilities.

UnicodeOptions

A combination of mwucAutoUTF8, mwucStringsl sUnicode and
mwucAutoParamUTFS8.

If mwucAutoUTF8 is set kbmMW will automatically convert to and from
UTF8 format when setting and getting string field values into a defined
field on the query/stored proc component of type ftWideString.

If mwucStringsl sUnicode is set, komMW will automatically see all
datastore fields of type ftString and ftFixedChar as type ftWideString.
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If mwucAutoParamUTF8 is set, komMW will automatically convert to
and from UTF8 format when setting and getting parameter val ues.

A typical setting for accessing Interbase with full Unicode support isto
enable all 3 flags. Remember to set the characterset to use for the Interbase

API to UNICODE._ESS
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Manipulating datastore metadata

Metadata for a datastore currently include tables, indexes and sequences/generators/pivot tables.
To manipulate those in a datastore independant way, the metadata component contain several
functions and methods which can be called directly via the metadata component, or viathe
connection pool (which is the recommended way).

All functions accept a metadatatype value which identifies the type of metadata to operate:
- mwmdtTable
- mwmdtSequence
- mwmdtl ndex

If afunction is not supported or fail using the current metadata component on the given datastore,
the function returnsfalse.

Developer call. Developer call.
Eg. connectionpool.MetaExists(..) Eg. metadata.MetaExists(..)
ConnectionPool Metadata component

Will ask the metadata component to
handle the operation if any is specified.
If not the connection pool will try to

handle the operation itself directly. if
not supported w ill operation will return
false.

A

Checks if the datastore adapter
supports the specified metadata
operation.

If not, will take on the operation itself if
the metadata component supports it. If
not, will operation will return false.

Datastore
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function Metal nitialize(const AM etaDataType: TkbmM WM etaDataT ype): boolean;

Should be called when initializing a particul ar type of metadata first time. Its forexample
responsible for generating a pivot table for storing sequence numbers if the datastore doesnt have its

own sequence generation mechanism, or the metadata component do not support that specific
mechanism.

Example: connect i onpool . Met al ni ti al i ze( mwdt Sequence) ;
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function MetaCr eate(const AM etaDataType: TkbmM WM etaDataType; const AName:string;
const ADef: TkbmM W CustomDef): boolean;

Function which can be called to create metadata of a specific type. AName must be a valid name for
a metadata object, which means it usually should only contain alphanumeric characters (always
starting with aletter). Punctuation should be avoided.

ADef isacollection of values for that particular type of metadata.
mwmdtTable : ADef should be of type TkbmMW(FieldDefs
mwmdtindex : ADef should be of type TkbmMWIndexDef
mwmdtSequence : ADef should be of type TkbmMW SequenceDef

Example: Creation of atable:

var
def : TkbmWAFi el dDef s;
begi n
def : =TkbmWAFi el dDef s. Cr eat €;
try
// Add a field to the definition.
wi t h def. AddFi el dDef do
begi n
Name: =' f| d1';
Uni que: =f al se; /1 WIl for SQ type datastores
/1 automatically add an uni que index.
Primary: =f al se; /1 WIl for SQ type datastores
/1 define the field as a PRI MARY KEY.
Required: =false; // WII for SQ type datastores
/1 define the field as NOT NULL.
Dat aType: =ft | nt eger;
/'l Size:=xx specify for forexanple string fields.
/'l Precision:=xx specify for forexanple bcd fields.
end;
/1 Add nmore fields as needed.
/'l Generate the table.
i f not connectionpool . MetaCreat e( murdt Tabl e, ' TABLEL' , def) then
Showvessage(' Failed to create table TABLEL.');
finally
def . Free;
end;
end;
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Example: Creation of sequence:

var
def : TkbmW\SequenceDef ;
begi n
/'l Create a sequence definition with initial value of 10000.
/1l Notice that sonme datastore sequencers/generators may not support
/'l setting up an initial value in which case its ignored.
def : =TkbmW\SequenceDef . Cr eat e(10000) ;
try
/'l Generate the sequence.
i f not connectionpool . Met aCr eat e( murdt Sequence, ' SEQL' , def) then
Showvessage(' Fail ed to create sequence SEQL.');
finally
def . Free;
end;
end;
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Example: Creation of index on existing table:

var
def : TkbmWW ndexDef ;
begi n
def : =TkbmWN ndexDef . Cr eat €;
try
/'l Setup general index definition.
def . Tabl eNane: =' TABLEL"' ;
def . Uni que: =f al se;
/! Add a field to the definition.
wi th def. Addl ndexFi el dDef do
begi n
Fiel dNane: ="' fldl1'; // Field to add index to.
Descendi ng: =f al se;
end;
/1 Add nore fields as needed to the index.
/] Generate the index.
i f not connectionpool . Mt aCreat e( murdt | ndex, ' i dXTABLEL' , def) then
ShowVessage(' Failed to create table i dxTABLEL. "');
finally
def . Free;
end;
end;
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function MetaDelete(const AM etaDataType: TkomM WM etaDataType;
const AName:string):boolean;

Delete the metadata of the specified type.

Example: connect i onpool . Met aDel et e( mwndt Tabl e, ' TABLEL' ) ;
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function MetaReset(const AM etaDataType: TkbmMWM etaDataType; const AName:string;
const AValue:variant):boolean;

Resets the specified metadata object. Tables will either be truncated, or all records deleted
depending on datastore capabilities. Sequences will be reset to a starting value of AValue.
Indexes currently doesnt support reset.

Example: connect i onpool . Met aReset ( mmdt Sequence, ' SEQL' , 20000) ;

10
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function MetaExists(const AM etaDataType: TkbmM WM etaDataType; const AName:string;
var AResult:boolean):boolean;

Return true in AResult if the specified metadata object exists, otherwise returns false.
Example:

var
exi st s: bool ean;
begi n
connecti onpool . Met aExi st s( mvrdt Tabl e, ' TABLEL' , exi sts);
if not exists then
Showessage(' TABLEL doesnt exist.');
end;

11
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function MetaL ist(const AM etaDataType: TkbmM WM etaDataT ype;
AResult: T Strings):boolean;

List all the known names of the specified type of metadata.

Example:
var
sl:TStringList;
begi n
sl:=TStringLi st. Creat e;
try
connecti onpool . Met aLi st ( mwrdt Tabl e, sl);
ShowMessage(' The fol l owi ng tables are defined: '+sl.Text);
finally
sl . Free;
end;
end;

12
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function MetaValue(const AM etaDataType: TkbomM WM etaDataType; const AName:string;
var AResult:variant):boolean;

Obtain a value from the metadata object. Its currently primarely used for obtaining values from
metadata objects of type mwmdtSequence.

Example:

var
valuevariant;
begin
// Draw next value from the sequence named SEQL.
connectionpool.MetaV al ue(mwmdtSequence,'SEQ1',value);
ShowM essage('Value drawn from sequence SEQ1 was '+value);
end;
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Creating new custom metadata components

Its easy to add new metadata components handling specific types of datastores.
Currently there are three choices to inherit from:

- TkbomMWCustomMetaData

- TkbmMWCustomSQL M etaData

- Any other existing meta data component

If your metadata component should support SQL datastores, you would generally select
TkbmMWCustomSQL M etaData as the ancestor of your new metadata component.

If you choose to base your new component on TkomMWCustomM etaData you would optionally
need to override one or more of the following methods:

TYour Met aDat a=cl ass( TkbmW\Cust omvet aDat a)
public
function Metalnitialize(const AMetaDataType: TkbmWWet aDat aType) : bool ean; overri de;
function MetaCreate(const AMetaDat aType: TkbnWAMet aDat aType; const ANane: stri ng;
const ADef: TkbmWACust onDef ) : bool ean; overri de;
function MetaDel et e(const AMet aDat aType: TkbnvMet aDat aType;
const AName: string): bool ean; override;
function MetaReset (const AMet aDat aType: TkbmW\Wet aDat aType;
const ANanme: string; const AVal ue:variant):bool ean; override;
function MetaExi sts(const AMet aDat aType: TkbnivAMet aDat aType;
const ANanme: string; var AResult:bool ean): bool ean; override;
function Metalist(const AMet aDat aType: TkbmWWet aDat aType;
AResul t: TStri ngs): bool ean; override;
function MetaVal ue(const AMet aDat aType: TkbmW\Wet aDat aType;
const ANanme: string; var AResult:variant):bool ean; override;
end;

Its important to return false if a method is not able to handle the request, and true if the method
takes care of the specific request.
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If you choose to base your new component on TkomMW CustomSQL M etaData, you would
optionally need to override one or more of the following methods:

TYour Met aDat a = cl ass( TkbmW\Cust onSQLMet aDat a)
prot ect ed
function GenerateCreateTabl eSQ.(const AName: string; const ADef: TkbmW\Cust onDef ;
AResul t: TStrings): bool ean; override;
function GenerateDel et eTabl eSQ.(const ANane: string;
AResul t: TStri ngs): bool ean; override;
function CGenerat eReset Tabl eSQ.(const ANane: string;
AResul t: TStrings): bool ean; override;
function Generat eExi st sTabl eSQ.(const ANane: string;
AResul t: TStrings): bool ean; override;
function GeneratelistTabl eSQL(AResul t: TStrings): bool ean; override;

function CGenerateCreatel ndexSQ.(const ANane: string;
const ADef: TkbnmWACust omDef; AResul t: TStrings): bool ean; override;
function GenerateDel et el ndexSQ.(const ANane: string;
AResul t: TStrings): bool ean; override;
function GenerateReset| ndexSQ.(const ANane: string;
AResul t: TStri ngs): bool ean; override;
function Generat eExi st sl ndexSQ.(const ANane: string;
AResul t: TStri ngs): bool ean; override;
function GenerateListlndexSQ.(AResul t: TStrings): bool ean; overri de;

function GeneratelnitializeSequenceSQL(AResult: TStrings):bool ean; override;
function Generat eCreat eSequenceSQ.(const ANane: string;

const ADef: TkbnW\ACust onmDef; AResul t: TStrings): bool ean; override;
function Generat eDel et eSequenceSQ.(const ANane: string;

AResul t: TStrings): bool ean; override;
function Generat eReset SequenceSQL(const ANane: string;

const AlnitialValue:integer; AResult:TStrings):bool ean; override;
function Generat eExi st sSequenceSQ.(const ANane: string;

AResul t: TStrings): bool ean; override;
function CGeneratelistSequenceSQL(AResul t: TStrings): bool ean; overri de;
function GenerateVal ueSequenceSQL(const ANane: stri ng;

AResul t: TStri ngs): bool ean; override;

end;

Again if any of the functions are not able to handle the request its important to return false, else
true.

The GeneratexxxSQL methods job is to create the relevant SQL in the AResult argument which
will match what the method is supposed to do.
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For example:

function TYour Met aDat a. Gener at eVal ueSequenceSQ.(const ANane: stri ng;
AResul t: TStri ngs) : bool ean;
begin
AResul t . Add("' ! UPDATE ' +For nat Tabl eNane( FSequenceTabl eNane) +
' SET SEQVALUE=SEQVALUE+1 WHERE SEQNANME=' +For mat Stri ng( ANane)) ;
AResul t . Add(' =SELECT SEQVALUE FROM ' +For mat Tabl eNane( FSequenceTabl eNane) +
' WHERE SEQNAME=' +For mat Stri ng(ANane));
Resul t: =true;
end;

Actually the specific sample shown here is already handled by the base
TkbmMWCustomSQL M etaData.

Further you can setup the default property values for the resolving properties of the SQL meta data
component for example in the constructor.

This concludes the whitepaper about the metadata components.

Kim Madsen
Components4Devel opers
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