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PROCEDURE echo file contents IS
in file Text IO.File Type;
linebuf VARCHAR2 (1800) ;
filename VARCHAR2 (30) ;
BEGIN
filename:=GET FILE NAME ('c:¥temp¥',6 File Filter=>'Text Files
(*.txt) |*.txt]|");
in file := Text IO.Fopen(filename, 'r');
LOOP
Text IO.Get Line(in file, linebuf);
:text item5:=:text item5||linebuf| |chr(10);
--Text IO.New Line;
END LOOP;
EXCEPTION
WHEN no_data_ found THEN
Text IO.Put Line('Closing the file...');
Text IO.Fclose(in file);
END;
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PROCEDURE error_ handler IS
/* Call a built-in that interprets a command */
BEGIN
Debug.Interpret (' .ATTACH LIB LIB1');
EXCEPTION
/*
** Check for a specific error code, print the
** message, then discard the error from the stack
** Tf the error does not match, then raise it.
*
/
WHEN OTHERS THEN
IF Tool Err.Code = Tool Err.Encode('DEPLI',18) THEN
Text IO.Put Line(Tool Err.Message) ;
Tool Err.Pop;
ELSE
RAISE;
END IF;
END;
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table
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Content
table
{
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}
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PROCEDURE get_res IS
resfileh Tool Res.Rfhandle;
hellor VARCHAR2 (16) ;
goodbyer VARCHAR2 (16) ;
BEGIN
/*Open the resource file we generated */
resfileh:=Tool Res.Rfopen('hello.res');

/*Get the resource file strings*/
hellor:=Tool Res.Rfread(resfileh, 'hello world');
goodbyer:=Tool Res.Rfread(resfileh, 'goodbye world') ;

/*Close the resource filex*/
Tool Res.Rfclose(resfileh);

/*Print the resource file strings*/
Text IO.Put Line (hellor) ;
Text IO.Put Line (goodbyer) ;

END;
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PROCEDURE exec (sgl string IN VARCHAR2,
connection string IN VARCHAR2 DEFAULT NULL)
Is
connection_id EXEC_SQL.ConnType;
cursor number EXEC SQL.CursType;
ret PLS INTEGER;
BEGIN

IF connection_string IS NULL THEN
connection id := EXEC_SQL.DEFAULT CONNECTION;
ELSE
connection_id :=

EXEC_SQL.OPEN_CONNECTION (connection string) ;
END IF;
cursor number :=

EXEC_SQL.OPEN_CURSOR (connection_id) ;

EXEC_SQL.PARSE (connection id,
sgl_string) ;

cursor_ number,

ret := EXEC_SQL.EXECUTE (connection id,
cursor number) ;

EXEC_SQL.CLOSE_CURSOR (connection_id,
cursor_number) ;
EXEC_SQL.CLOSE_CONNECTION (connection_id) ;

EXCEPTION
WHEN EXEC_SQL.PACKAGE_ERROR THEN
TEXT IO.PUT LINE('ERROR (' ||
TO_CHAR (EXEC_SQL.LAST ERROR CODE
(connection id)) || "): ' |
EXEC_SQL.LAST_ERROR_MESG (connection_id)) ;
IF EXEC_SQL.IS CONNECTED (connection id) THEN
IF EXEC_SQL.IS OPEN (connection_ id,
cursor number) THEN
EXEC_SQL.CLOSE_CURSOR (connection_id,
cursor_number) ;
END IF;
EXEC_SQL.CLOSE_CONNECTION (connection_id) ;
END IF;
END;
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ID of type NUMBER

NAME of type VARCHAR2 (30)

BIRTHDATE of type DATE

PROCEDURE copy (source_table IN VARCHAR2,
destination_table IN VARCHAR2,
source_connection IN VARCHAR2 DEFAULT NULL,
destination connection IN VARCHAR2 DEFAULT NULL)

Is
id NUMBER ;
name VARCHAR2 (30) ;
birthdate DATE;
source_connid EXEC_SQL.ConnType;
destination connid EXEC_SQL.ConnType;
source_cursor EXEC_SQL.CursType;
destination cursor EXEC_SQL.CursType;
ignore PLS_INTEGER
BEGIN
IF source connection IS NULL THEN - 0000000000 mooo
source_connid := EXEC_SQL.DEFAULT CONNECTION; Do00000O00OoOoOoonon
ELSE , 0000000 Developerd 000
source_connid := ooooo
EXEC_SQL.OPEN_CONNECTION (source_connection) ;
END IF;
IF destination connection IS NULL THEN
destination connid := EXEC_SQL.CURR_CONNECTION;
ELSE

destination connid :=
EXEC_SQL.OPEN_CONNECTION (destination connection) ;
END IF;

17



Developer0 00O O0OOOODOO

source_cursor := EXEC_SQL.OPEN_ CURSOR (source connid) ;
EXEC_SQL.PARSE (source_connid, source_ cursor,

'SELECT id, name, birthdate FROM ' || source_ table) ;
EXEC_SQL.DEFINE_COLUMN (source connid, source cursor, 1,

id) ;

EXEC_SQL.DEFINE_COLUMN (source connid, source cursor, 2,
name, 30);

EXEC_SQL.DEFINE_COLUMN (source_connid, source_cursor, 3,
birthdate) ;

ignore := EXEC_SQL.EXECUTE (source_connid, source_ cursor) ;

destination cursor :=
EXEC_SQL.OPEN_CURSOR (destination connid) ;
EXEC_SQL.PARSE (destination connid, destination_ cursor,
'INSERT INTO ' || destination table || '

(id, name, birthdate) VALUES (:id, :name, :birthdate)');
LOOP
IF EXEC_SQL.FETCH_ROWS (source_connid, source_cursor) > 0
THEN
EXEC_SQL.COLUMN VALUE (source_connid, source_ cursor,
1, id);

EXEC_SQL.COLUMN_VALUE (source_connid, source_cursor,
2, name) ; EXEC_SQL.COLUMN_ VALUE (source_connid,
source_cursor,
3, birthdate) ;
EXEC_SQL.BIND_VARIABLE(destination_connid,
destination cursor, ':id', id);
EXEC_SQL.BIND VARIABLE (destination connid,
destination cursor, ':name', name);
EXEC_SQL.BIND_VARIABLE(destination_connid,
destination cursor, ':birthdate', birthdate);

ignore := EXEC SQL.EXECUTE (destination connid,
destination_ cursor) ;
ELSE
EXIT;
END IF;
END LOOP;
EXEC_SQL.PARSE (destination connid, destination cursor,
'commit') ;
ignore := EXEC SQL.EXECUTE (destination connid,

destination cursor) ;
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EXEC_SQL.CLOSE_CURSOR (destination_ connid,
destination_cursor) ;
EXEC_SQL.CLOSE_ CURSOR (source_connid, source_cursor) ;
EXEC_SQL.CLOSE_CONNECTION (destination_connid) ;
EXEC_SQL.CLOSE_CONNECTION (source connid) ;

- 000000000000

EXCEPTION
WHEN EXEC SQL.PACKAGE ERROR THEN - ODDEXEC_SQLDODOD
IF EXEC SQL.LAST ERROR CODE (source connid) != 0 THEN oooooooonoooooooon
TEXT IO.PUT LINE ('ERROR (source: ' || oooooobooooooOoOoOoo
TO_CHAR (EXEC_SQL.LAST_ERROR_CODE (source_connid)) 00000000000 00000

[ 000000000
EXEC_SQL.LAST ERROR_MESG (source_connid)) ;

END IF;
IF EXEC_SQL.LAST ERROR_CODE (destination connid) != 0 THEN
TEXT IO.PUT LINE('ERROR (destination: ' ||

TO_CHAR (EXEC_SQL.LAST ERROR_CODE (destination_connid))
Lo ]
EXEC_SQL.LAST ERROR MESG (destination connid)) ;

END IF;
IF EXEC SQL.IS CONNECTED (destination connid) THEN
IF EXEC_SQL.IS OPEN (destination connid, - boohnnnnooooon
destirTation_c_ursor) THEN B pobooooo
EXEC_SQL.CLOSE_CURSOR (destination_connid,
destination_ cursor) ;
END IF;
EXEC_SQL.CLOSE_CONNECTION (destination connid) ;
END IF;
IF EXEC_SQL.IS_CONNECTED (source connid) THEN
IF EXEC_SQL.IS OPEN (source_connid, source cursor) THEN
EXEC_SQL.CLOSE_CURSOR (source connid, source_cursor) ;
END IF;

EXEC_SQL.CLOSE_CONNECTION (source_ connid) ;
END IF;
END;

OracleD 00 0O0OOOODOODO0O0OOOOOOOOOODOOO
oobodoobodoooodad

gboboboboboboboboddMicrosoft SQL Serverl DO O O0OODODOOOOOOODOO
gbobobooobooobooboboboboboooooboooooboobobon

create proc example proc @id integer as
select ename from emp where empno = @id

gbobobooboboobdODeveloperl UOODOOSQLServertd OO OOOOO0OOOO
gbobboboooboooooobooboboboboooooobobobobobooboboooon
UbO030000000000O0DeveloperD 000000000000 OOOOODOODOOOO
gbobobooobooobogooo
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CREATE PROCEDURE example3 (v_id IN NUMBER) IS
v_ename VARCHAR2 (20) ;
v_cur EXEC_SQL.CursType;
v_rows INTEGER;
BEGIN
v_cur := EXEC SQL.OPEN_CURSOR;

EXEC_SQL.PARSE (v_cur, '{ call example proc ( :v_id) }');

EXEC SQL.BIND VARIABLE (v cur, ':v_id', v_id);
EXEC_SQL.DEFINE COLUMN (v_curs, 1, v_ename, 20);
v_rows := EXEC_SQL.EXECUTE (v_curs) ;

WHILE EXEC SQL.FETCH _ROWS (v_curs) > 0 LOOP
EXEC_SQL.COLUMN VALUE (v_curs, 1, Vv_ename);

TEXT IO.PUT LINE('Ename = ' || v_ename);
END LOOP;
EXEC_SQL.CLOSE_CURSOR (v_cur) ;
EXCEPTION

WHEN EXEC_SQL.PACKAGE ERROR THEN
TEXT IO.PUT LINE('ERROR (' ||
TO_CHAR(EXEC_SQL.LAST_ERROR_CODE)
NIRRT
EXEC_SQL.LAST ERROR MESG) ;
EXEC_SQL.CLOSE_CURSOR (v_cur) ;
WHEN EXEC_SQL.INVALID CONNECTION THEN
TEXT_IO.PUT LINE('ERROR: Not currently connected
to a database') ;
END example3;

- 000000000000 bOoo
EXEC_SQLO OO OO O Developer
gopooooog

-ObBCOOOOOOOOODOOO
goboobooooobooobooo
goobBCcOOOOOOOOODO
O0O00OOCracleD 0DODOOOODO
goboooooooooDo

- 000000000000 0OO0O
INVALID_CONNECTIONDO O O O
gboood
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DDE.App_Begin
DDE.App_End
DDE.App_Focus
DDE.DMLERR_Not_Supported
DDE.Execute
DDE.Getformatnum
DDE.Getformatstr

DDE .Initiate

DDE.IsSupported

DDE.Poke

DDE.Request

DDE.Terminate

Debug.Break

Debug.Getx

Debug.Interpret

Debug.Setx

Debug.Suspend
EXEC_SQL.Open_Connection
EXEC_SQL.Curr_Connection
EXEC_SQL.Default_Connection
EXEC_SQL.Open_Cursor
EXEC_SQL.Parse
EXEC_SQL.Describe_Column

EXEC_SQL.Bind_Variable

goddoobbbbobooooooboboobodooad
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EXEC_SQL.Define_Column
EXEC_SQL.Execute
EXEC_SQL.Execute_And_Fetch
EXEC_SQL.Fetch_Rows
EXEC_SQL.More_Result_Sets
EXEC_SQL.Column_Value
EXEC_SQL.Variable_Value
EXEC_SQL.Is_Open
EXEC_SQL.Close_Cursor
EXEC_SQL.Is_Connected
EXEC_SQL.Is_OCA_Connection
EXEC_SQL.Close_Connection
EXEC_SQL.Last_Error_Position
EXEC_SQL.Last_Row_Count
EXEC_SQL.Last_SQL_Function_Code
EXEC_SQL.Last_Error_Code
EXEC_SQL.Last_Error_Mesg
List. Appenditem

List.Destroy

List.Deleteitem

List.Fail

List.Getitem

List.Insertitem

List.Listofchar

List.Make

List.Nitems

List.Prependitem
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OLE2.Add_Arg
OLE2.Create_Arglist
OLE2.Destroy_Arglist
OLE2.Get_Char_Property
OLE2.Get_Num_Property
OLE2.Get_Obj_Property
OLE2.Invoke
OLE2.Invoke_Num
OLE2.Invoke_Char
OLE2.Invoke_Obj
OLE2.IsSupported
OLE2.List_Type
OLE2.0bj_Type
OLE2.OLE_Not_Supported
OLE2.Release_Obj
OLE2.Set_Property
Ora_FFI.Find_Function
Ora_FFL.Find_Library
Ora_FFI.Funchandletype
Ora_FFI.Generate_Foreign
Ora_FFILIs_Null_Ptr
Ora_FFI.Libhandletype
Ora_FFl.Load_Library
Ora_FFl.Pointertype
Ora_FFI.Register_Function
Ora_FFI.Register_Parameter

Ora_FFI.Register_Return
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Ora_NLS.American
Ora_NLS.American_Date
Ora_NLS.Bad_Attribute
Ora_NLS.Get_Lang_Scalar
Ora_NLS.Get_Lang_Str
Ora_NLS.Linguistic_Collate
Ora_NLS.Linguistic_Specials
Ora_NLS.Modified_Date_Fmt
Ora_NLS.No_Item
Ora_NLS.Not_Found
Ora_NLS.Right_to_Left
Ora_NLS.Simple_CS
Ora_NLS.Single_Byte
Ora_Prof.Bad_Timer
Ora_Prof.Create_Timer
Ora_Prof.Destroy_Timer
Ora_Prof Elapsed_Time
Ora_Prof Reset_Timer
Ora_Prof.Start_Timer
Ora_Prof.Stop_Timer
Text_IO.FClose
Text_IO.File_Type
Text_I10.Fopen
Text_I10.Is_Open
Text_10.Get_Line
Text_IO.New_Line

Text_IO.Put
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Text_IO.PutF
Text_IO.Put_Line
Tool_Env.Getvar
Tool_Err.Clear
Tool_Err.Code
Tool_Err.Encode
Tool_Err.Message
Tool_Err.Nerrors
Tool_Err.Pop
Tool_Err.Tool_Error
Tool_Err.Toperror
Tool_Res.Bad_File_Handle
Tool_Res.Buffer_Overflow
Tool_Res.File_Not_Found
Tool_Res.No_Resource
Tool_Res.Rfclose
Tool_Res.Rfhandle
Tool_Res.Rfopen

Tool_Res.Rfread
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DDEC OO OO

DDE.App_Begin
DDE.App_End
DDE.App_Focus
DDE.DMLERR_Not_Supported
DDE.Execute
DDE.Getformatnum
DDE.Getformatstr
DDE .Initiate
DDE.IsSupported
DDE.Poke
DDE.Request

DDE.Terminate

DDE.App_Begin

ad
godddddddoooooooooooooooboboooboboboboooooo
ad
FUNCTION DDE.App Begin
(AppName VARCHAR2,
AppMode PLS_ INTEGER)
RETURN PLS_INTEGER;
goooo

AppName oboooooogooDo
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DDE.App_Begin

Apphode 000o0o000o00oooood
App_Mode_Normal 00000000000000000000000
ooooo
App_Mode_Minimized 00000000000000000000000O
ooooo
App_Mode_Maximized 00000000000000000000000O
ooooo
ood
oooooooooo
oooooo

gboboboobobobobobobooboobbooobooooobooboboboboooon
gbobobobooobooobooboboboboobooon

E00000000

B WindowsD O OO OO

B Windows SYSTEMO O OO OO
E0000000000OC000DOOO0ODOOOOoDooOoo

AppNameO 0000 0OD0OODOO0OOO0OOOOOOO0OOOOOOOOOOODOODODOOOO
gbobobooobooboobobobooboooooooobobo

gboboboobdaAappMode 0D O0OOODOODOODOODOOOODOOOODOODOOOOOO
gboboboboooooooon

gboboboobobobdoboboobobdobdDDE.App_EndU U O DDE.App_Focus[ U
OOODDEApp BeginO D OO ODOOODOOO0OOO0OODOO0OOOOOOOOOODOODOODOD

DDE.App_BeginO O

/*
** Start MS Excel with spreadsheet emp.xls loaded
*/
DECLARE
AppID PLS_ INTEGER;
BEGIN
AppID := DDE.App Begin('c:¥excel¥excel.exe emp.xls',

DDE.App Mode Minimized) ;
END;
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DDE.App_End

aad

Dde_App_ BegnU D OO D OODODOOOOOOODLOOODOOODODOOO
aad

PROCEDURE DDE.App End

(AppID PLS_INTEGER) ;

goooo

AppID DDE.App_Begin0 0000000000000 OOODODOO
gooooo

gboboboobobOwindowsU OOODOOOODOOODOOOOOOOOOOODOOOODOO
gbobobobooobooooboonoo

DDE.App_End0 0000000000 O0O0O0O0DOO0DOOOOO0OOCOODDE.App_Beginll O U
gbobobooooboooobooboboboobooon

DDE.App_EndO O
/*

** Start Excel, perform some operations on the
** gpreadsheet, then close the application.

*/
DECLARE
AppID PLS_ INTEGER;
BEGIN
AppID := DDE.App Begin('c:¥excel¥excel.exe emp.xls',

DDE.App Mode Normal) ;

DDE.App_ End (AppID) ;
END;

DDE.App_Focus

g
DDE.App_ BegnU U OO OO0OUOOO0OO0OOO0OOOOOOOOOOOOODOODOO

go

PROCEDURE DDE.App Focus
(AppID PLS_INTEGER) ;
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DDE.Execute

goood

gooogo

AppID DDE.App_Begin0 0000000000000 OOOOOO

gboboboobobdwindows OOODOOOOOODOOOOOOOOODOODOODOODO
gboboboobooboboboboboobooooboobobobo

DDE.App_FocusD OO OO O0OOOOOODOODOOOOOOODOOOODOODOOOOO
DDE.App_ BegnU U OO OO0OOO0OOO00OOOO0OOOOOOOOOOOOODOODO

DDE.App_FocusO O

/*
** Start Excel, then activate the application window
*/
DECLARE

AppID PLS_ INTEGER;
BEGIN

AppID := DDE.App Begin('c:¥excel¥excel.exe',

DDE.App Mode Maximized) ;
DDE.App_Focus (AppID) ;

END;
DDE.Execute
od
J00000dooooogooooogooooggooooggoo
od
PROCEDURE DDE.Execute
(ConvID PLS_INTEGER,
CmdStr VARCHAR2,
Timeout PLS_INTEGER);
ggogono
ConvID DDE.InitiateD 000 0O0O0OODDPED DO OODO
CmdStr O000000o0oooooooooon
Timeout O0000o0ooooooooooooooon
oogoono

CmdStr 000000 O0O0DOOOOOOOOOOOOOOODODODOOOOOODOODOO
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Timeowtl 0 UDDEO U O OO0OO0DOO0O0OOO0OO0O0OO0OOOOOOODOODOOOOOODOODOO
gbobobooooooboobobobobooooooboooboobooboblccobnon
ood

DDE.Execute O
/*

** Tnitiate Excel, then perform a recalculation
*/
DECLARE
ConvID PLS_ INTEGER;
BEGIN
ConvID := DDE.Initiate('EXCEL', 'abc.xls');
DDE.Execute (ConvID, ' [calculate.now()]', 1000);
END;

DDE.Getformatnum

g

gboboboooboooobooboboboobooooooboobobobobooboooboon

g

FUNCTION DDE.Getformatnum
(DataFormatName VARCHAR2)
RETURN PLS_ INTEGER;

goood

DataFormat-Name 0goooooooooo

gooogo

DDE.GetformatnumU 0 00 0000000000000 O0O00DOO0DOO0OO0OOODDE.Poked
UO0D0O000O0ODDERequestt UOUOOOOOODataForma: 0O O0OOO0OO0OOO

gboboboobobobobO0bOODDE.Getformatnnm OO OOOOO0OOO0OOOOO
Ub0bO0b0O000b000ODDE.Pokell UODDERequest DO ODOOOOO0OOO0OOOOOOO
gbobobobooobooooboonoo

DDE.Getformatnum{ O
/*
** Get predefined format number for "CF_TEXT" (should
** return CF_TEXT=1) then register a user-defined
** data format called "MY FORMAT"
*/
DECLARE
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DDE.Getformatstr

FormatNum PLS_INTEGER;
MyFormatNum PLS INTEGER;

BEGIN
FormatNum := DDE.Getformatnum('CF TEXT') ;
MyFormatNum := DDE.Getformatnum('MY FORMAT') ;
END;
DDE.Getformatstr
0o
gofdoooooooooooooooooooooo
0o
FUNCTION DDE.Getformatstr
(DataFormatNum PLS INTEGER)
RETURN VARCHAR2;
ogoooo
DataFormat-Num gooooooo
ooo
Jo0d0do0odoooooobooooboooon
gooood

DDE.Getformatstr D 0 0 000000000000 DO0OO0OO0O0OOCOOO0O0O0O000O00O000O0
Ub00b0o000000b00bO0DbODDE.Getftormatnum 000000000000 O0OODOO

DDE.Getformatstr O

/*
** Get a data format name (should return the string
** 'CF_TEXT')
*/
DECLARE
FormatStr VARCHAR2 (80) ;
BEGIN
FormatStr := DDE.Getformatstr (CF_TEXT) ;
END;
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DDE.Initiate

g

g

goooog

oo

gooogd

DDE.Initiated O

gboboboooboobobobpEDOODbOOOOODOOn

FUNCTION DDE.Initiate
(Service VARCHAR2,
Topic VARCHAR2)

RETURN PLS_ INTEGER;

Service gbobooooooooooobbEDODOOoOoOoOooOo

Topic obooooooo

DDECOOOO0

Servicel OO Topic OO OOOODDED O ODOOOODOODOOOOOOOOOOODOODODO
gbobOOSewviceDODODOO0OO0O0O0ODOODODDODODODOOOOOOOOOOOODOOOOO
gbobobooboobobobdbTepicib0bboobooboobobobooboobonbn
gbobobooobooboboboboboooo

UOUODDEO 0000000 O OO DDE.ExecuteLIDDE.Poke [ IDDE.Requestl] [1 [1 DDE.Terminateld [
UOOOO0ODDEitatel D000 0OO00O0ODOOODOOOODOOODOOO

gbobobooboboobboboboobooboboobooboboboboooboobobo
ijmboboboooobobobobooooon

Ub0bO0bob0O0000DDE. Terminatell 0 0O OO O

/*
** Open a DDE Conversation with MS Excel on
** topic abc.xls
*/
DECLARE
ConvID PLS_ INTEGER;
BEGIN
ConvID := DDE.Initiate('EXCEL', 'abc.xls');
END;
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DDE.IsSupported
0o

DDELO0OO0000O00O0O0OO0DbOObOOOO0OoOobOobOobO0oboboboboOobOoobooa

g

DDE . ISSUPPORTED
oo
DDEOO0O0O000000000000000O0TRUEDHODOOOOOOOOODOFALSED

DDE.IsSupportedd O
/*

** Before calling a DDE object in platform independent code,
** use this predicate to determine if DDE is supported on the
** current platform.
*/
IF (DDE.ISSUPPORTED)THEN
PL/SQL code using the DDE package
ELSE
. . message that DDE is not supported
END IF;

DDE.DMLERR_Not_Supported

o
DDEC 00000000000 O0CO0O0O0O0OO0O0O0DOCOO00DbOO0O0O0OOOO00OCDDEOO
gobooodooooooboooooooooooooon

o
DDE.DMLERR_NOT_ SUPPORTED EXCEPTION;

DDE.Poke

o

gboboboooboobooboboboboboooo
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g

goooog

gooogd

DDE.Pokel O

PROCEDURE DDE. Poke

(ConvID PLS_ INTEGER,
Item VARCHAR2,
Data VARCHAR2,

DataFormat PLS_ INTEGER,
Timeout PLS INTEGER) ;

ConvID DDE.Initiate0 0 00O 0OOODEOD OO ODODO
Item 0oooooooooopoooooo

Data 0oooooooooooo

DataFormat goboooobgo

Timeout 000oo0ooo0oooooooooooooo

IremOD00000O00DO0O0OOOOOOOOOOOOOOOOOOODOODOOOOOOOOOO
gboobooobo

DataForma:0 0 000000000000 0O00OOOOOO

gboboboobobobobobobobodfdldDDE.Getformatnumd 0000000
gbobobooboobooboobooooboboboboooooboooboooboobobobo
gboboboboboooboobooboboboooooooobooboDbo

Timeouwtl 0 UDDED OO OO0O0OD0OO0O0OOO0O0O0OO0OOOOODOODOODOOOOOODOODOO
gboboboooooooobooboobobooooobooobooobooboblccoonO
ood

/*
** Open a DDE Conversation with MS Excel on topic
** gbc.xls and end data "foo" to cell at row 2,
** column 2
*/
DECLARE
ConvID PLS INTEGER;
BEGIN
ConvID = DDE.Initiate('EXCEL', 'abc.xls');
DDE.Poke (ConvID, 'R2C2', 'foo', DDE.CF_TEXT, 1000) ;
END;
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DDE.Request

g

g

goooog

gooogd

DDE.Request

gboboboooboobooboboboboboooo

PROCEDURE DDE.Request

(ConvID PLS_INTEGER,
Item VARCHAR2,
Buffer VARCHAR2,

DataFormat PLS_ INTEGER,
Timeout PLS INTEGER) ;

ConvID DDE.Initiate0 0 00O O0OODEOD OO ODODO
Item 0oooooooooooo

Buffer opoooooooooo

DataFormat gooooobooobg

Timeout 000oo0oo0o0oooooooooooooo

IremD 0000000000 OOOOOOOOOOOOOOOOOOOODOODOOOOOOOO
gboobooobo

gbobobooboooboobobobobobobobooooobooboboooboobobobo
gboboboooboobooboooobooboobobbobob0obobooobobooooon
gooo

DataFormatl 0 00 00000000DO0O0O0O0OOOOODOO

gboboboobobobobobobobodfdldDDE.Getformatnumd 0000000
gbobobooboooboooboobooooboobobobooooboobooooooooboobOoDbo
gboboboboooooboobooboboboboooboooon

TimeoutD ODDEO 000000000000 OO0OOODOODOO0DOODOOOOOODOODOO
gboboboboooooboobobobooobooooboobobicooObobOobOon

g
/*

** Open a DDE Conversation with MS Excel for Windows on
** topic abc.xls then request data from 6 cells
** between row 2, column 2 and row 3, column 4

*/
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DECLARE
ConvID PLS INTEGER;
Buffer VARCHAR2 (80) ;

BEGIN
ConvID := DDE.Initiate('EXCEL', 'abc.xls');
DDE.Request (ConvID, 'R2C2:R3C4', Buffer, DDE.Cf Text,
1000) ;
END;
DDE.Terminate
0o
goooooooooooooooooooooa
0o
PROCEDURE DDE.Terminate
(ConvID PLS_INTEGER);
goood
ConvID oooooad
ogoooogd

DDE.Terminate] 0 0000000000000 DOOODO DO UODDE.Executel] DDE.Pokel]
DDE.Requestl] U O DDE.Terminate 0 0D 0 000000000000

DDE.Terminatel 0 OO O0DOO00OO00O0O00O0OO0O0O00O00O0O00O0OOOOOUODDE.Initiatel]
gboboboooobooboboboboooo

DDE.Terminated O

/*

** Open a DDE Conversation with MS Excel on topic
** gbc.xls perform some operations, then terminate
** the conversation

*/
DECLARE
ConvID PLS INTEGER;
BEGIN
ConvID := DDE.Initiate('EXCEL', 'abc.xls');

DDE.Terminate (ConvID) ;
END;
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DEBUGO OO OO

Debug.Break

Debug.Getx

Debug.Interpret

Debug.Setx

Debug.Suspend
Debug.Break
g

gboboboobooboboboboboobooooboobobobo
g

Debug.Break EXCEPTION;
gooogod

DebugBreak D D O OO OOOODOOO0OOO0OO0OO0OOOOOOO0ODOODOOOOOOOODOO
gboboboboboboooooooobobobobooooboooooooobobOobo
gooo

Debug.Breakd O
/*

** Create a breakpoint only when the wvalue
** of 'my sal' exceeds 5000
*/
IF Debug.Getn('my sal') > 5000 THEN
RATISE Debug.Break;
END IF;

Debug.Getx

g

gbobooooobooboobobobooon

40



Debug.Getx

g

goooog

gooogo

Debug.Getx(0 O

FUNCTION Debug.Getc
(varname VARCHAR2)
RETURN VARCHAR2;

FUNCTION Debug.Getd
(varname VARCHAR2)
RETURN DATE;

FUNCTION Debug.Geti
(varname VARCHAR2)
RETURN PLS_ INTEGER;

FUNCTION Debug.Getn
(varname VARCHAR2)
RETURN NUMBER;

varname VARCHAR20 O O CHAR(Debug.GetcO O O O CHARD O VARCHAR2D D OO O OO

[0 )0 DATED PLS_INTEGERD O OO NUMBERD O O

gbobobooobooboboboboboooooboobobob

/*
** Retrieve the value of the variable 'my ename'
** and use it to test a condition

*/

IF Debug.Getc('my ename') = 'JONES' THEN
RAISE Debug.Break;

END IF;

gboobob00OvarDO000D0O0DODOOOOfooO0O0D00D0OODOODOOOOO (bar)C1 O
gbobobooobooboboboboboooooboobobovarioooonOoOoDO
Ubobo0bo0b00O0messagel 000000000000 OO0OO0OOOOADO fool O 'hello
worldOOODOOOOOObarOD 0000000000 000000000000 O0OOOO
gboboboooooboobobobobooo0barbODOO0OODOO

PL/SQL> .TRIGGER PROC bar LINE 3 IS

>BEGIN

> IF Debug.Getn('message') = 'hello world' THEN
> RAISE Debug.Break;

> END IF;

>END;
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Debug.Interpret

g

g

goooog

gooogd

inputl] O 0O O 0O PL/SQLO O O O Procedure Builder Interpreterd D 0D OO0 D0 OO0 DO0OO0OOO
goooooooooobooooon

PROCEDURE Debug.Interpret
(input VARCHAR2) ;

input ooboooooooobobooooobooo

000000000 00Procedure Builderl DO DO O0D0OO0O0O0OO0OO0O0O00O0O0OO0O0OOO

Debug.Interpretd O

/*
** Execute the command SHOW STACK when
** g condition is met

*/

IF Debug.Getc('my ename') = 'JONES' THEN
Debug.Interpret ('.SHOW LOCALS') ;

END IF;

gboobob00OvarD000D00DODOOOOOfooO0O0D00D0OODOODOOOOO0O (bar)C1 O
gboboboobooboboboboboooooboborardooooboOobDO
gboboboobobferodbb0ObObOOOOOOOOODOODODObOOOOODOn
gboboboooobooboobobobooobooooobobobobooboooon

gbobobooooboboobobobobooboooo
I OOoooobeero0oooooooooooooooooooooooon
2 0000oooooooooooooooono

gbobio20b00o00obobobobobooooboboooboboboboooboooooo
UbdbDOfc0ODOD0OOD0OO0OD0baDOOOOOODOODOODOOOOOODOOOODOODOD
gboboboooooboobooboobobobooooboboooboboobobobo

PL/SQL>.BREAK PROC foo LINE 6 TRIGGER
>BEGIN
> Debug.Interpret ('.enable break 1');
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Debug.Setx

> Debug.Interpret('.go');
>END;

gbobobobobobooboooooboobobobooboooooboobobobobooon
oo

PL/SQL> .break proc my proc line 10 trigger
+> DEBUG.INTERPRET ('.SHOW LOCALS') ;

Debug.Setx

g
gbobobobooobobooboboo

ad

PROCEDURE Debug.Setc
(varname VARCHAR2,
newvalue VARCHAR2) ;

PROCEDURE Debug.Setd
(varname VARCHAR2,
newvalue DATE) ;

PROCEDURE Debug.Seti
(varname VARCHAR2,
newvalue PLS INTEGER) ;

PROCEDURE Debug.Setn
(varname VARCHAR2,
newvalue NUMBER) ;

goood

varname VARCHAR20 OO O CHARD Debug.Setcl 00 O OCHARD O VARCHAR2OD O OO OO O
0 O O DATEQ PLS_INTEGERO O O NUMBERO [0 O

newvalue varnameO 0O OO0

gooogod
gboboboboooooboobooboboboboooboooon

Debug.Setx(0 O
/*

** Set the value of the local variable 'my emp' from a
** Debug Trigger

*/

Debug.Setc('my emp', 'SMITH') ;
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/*

** Set the value of the local variable 'my date' from a
** Debug Trigger

*/

Debug.Setd('my date', '02-0CT-94');

Debug.Suspend
0o
godboooobooboboooboobobooboobobooobuoobobooo

g

PROCEDURE Debug.Suspend;

Debug.Suspend O
/*

** This example uses Debug.Suspend
*
/
PROCEDURE procl IS
BEGIN
FOR i IN 1..10 LOOP
Debug. Suspend;
Text IO.Put Line('Hello');
END LOOP;
END;
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EXEC_SQLO O OO0

EXEC_SQLO O OOO

gboboboboobooboooboobobobobobobobooboooooboobobobooobooon
EXEC_SQL.Open_Connection
EXEC_SQL.Curr_Connection
EXEC_SQL.Default_Connection
EXEC_SQL.Open_Cursor
EXEC_SQL.Parse
EXEC_SQL.Describe_Column
EXEC_SQL.Bind_Variable
EXEC_SQL.Define_Column
EXEC_SQL.Execute
EXEC_SQL.Execute_And_Fetch
EXEC_SQL.Fetch_Rows
EXEC_SQL.More_Result_Sets
EXEC_SQL.Column_Value
EXEC_SQL.Variable_Value
EXEC_SQL.Is_Open
EXEC_SQL.Close_Cursor
EXEC_SQL.Is_Connected
EXEC_SQL.Is_OCA_Connection

EXEC_SQL.Close_Connection

gbobobooboooboosQuubobobbooboboboboboooobooobobobo
goooo

EXEC_SQL.Last_Error_Position
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EXEC_SQL.Last_Row_Count
EXEC_SQL.Last_SQL_Function_Code
EXEC_SQL.Last_Error_Code

EXEC_SQL.Last_Error_Mesg

EXEC_SQL.Open_Connection

FUNCTION EXEC_ SQL.Open Connection
(Username IN VARCHAR2,
Password IN VARCHAR2,
Data source 1IN VARCHAR2)

RETURN EXEC_SQL.ConnType;

goood
Connstr '00000[00000]E000000000]1' 0000000
Username Doo000000000000000O0O0O0O0OO0
Password DooO0o0O000000000O0O0O0OO0
Data source SQLNet0 00000000000 OO"0DBC:*00000CADD O
oo

gbobobooooobobonbo

EXEC_SQL.Open_Connection] [

PROCEDURE getData IS

-- a connection handle must have a datatype of EXEC SQL.conntype

connection_id EXEC_SQL.CONNTYPE;

BEGIN

-- a connection string is typically of the form

'username/password@database alias'

connection id := EXEC SQL.OPEN CONNECTION ('connection string') ;

END;
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EXEC_SQL.Curr_Connection

g

g

god

gooogo

Developerl OO0 OO0 00000 0OO0ODOODOODOOOOOODOODODODODOODOOO
EXEC_SQL.Curr_Connection[] [0 EXEC_SQL.Default_Connectiond O O OO OO OO O

FUNCTION EXEC_ SQL.Curr Connection
RETURN EXEC_SQL.ConnType;

gdoo0dDeveloperd UOOOODOO

EXEC_SQL.Curr_Connection] [ [0 O 0 EXEC_SQL.Default_Connection 0 O O OO O0O0OOO0O
0000000000 0EXEC_SQL.Curr_Connectiond 00O OO0OOOO0O

EXEC_SQL.Default Connection

g

g

god

gooogo

Developerl OO0 OO0 00000 0OO0ODOODOODOOOOOODOODODODODODOOO
EXEC_SQL.Curr_Connection[] [0 EXEC_SQL.Default_Connectiond O OO0 OO OO0 O

FUNCTION EXEC_ SQL.Default Connection
RETURN EXEC_SQL.ConnType;

gdoOoOdDeveloperd DO DOOODOO

gboboboooboobobOODeveloperd DOOODOOOOOOODOO
EXEC_SQL.Default_ConnectionD0 000000000000 O0O00OO0OEXEC_ SQLOOOOOO
gboboboooooob0o ooooobooobooboobo0obobooboooobooooboOobon
U EXEC_SQL.Default_Connection D 000 0000000000000 OOC0OOOOODOODO
gboobd
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gbobobooboboboboboboboboboooboboobooboboboboooon
UMOEXEC_ SQLUOOOOObOOobomoboooooooboobobobooooobonoo
EXEC_ SQLUOOO0OOO0O00OO0bOO0b0oboooooooboobooboboobooon

0000000000000 D0OEXEC_SQL.Default_Connectiond 0 0000000000 OO0O
0 0O EXEC_SQL.Close_Connectiond 0 O OO O0O0O0O0OO0OOOOOOOO
EXEC_SQL.Close_Connection0 0 0 0O OOOOOOOOOOOODODODO O0O0O0OUOEXEC_SQL
0do0ooobo0ooooobOoooooobooooo

EXEC_SQL.Default_Connectionl O O EXEC_SQL.Curr_Connectiond [
/*

** This example illustrates the use of
*%* EXEC_SQL.Default Connection and
** EXEC_SQL.Curr Connection.

*/

PROCEDURE esdefaultcon2 IS
connection_id EXEC_ SQL.CONNTYPE;
bIsConnected BOOLEAN;
cursorID EXEC_ SQL.CURSTYPE;
sglstr VARCHAR2 (1000) ;
nIgn PLS INTEGER;
nRows PLS_ INTEGER := 0;
nTimes PLS INTEGER := 0;
mynum NUMBER;

BEGIN

-- obtain the default connection and check that it is valid
Connection_id := EXEC_SQL.DEFAULT_ CONNECTION;
bIsConnected := EXEC SQL.IS CONNECTED;
IF bIsConnected = FALSE THEN
TEXT IO.PUT LINE('No primary connection.Please connect before
retrying.');
RETURN;
END IF;
-- subsequent calls to EXEC SQL.Open Cursor, EXEC_SQL.Parse,
EXEC_SQL.Define Column,
-- EXEC SQL.Execute, EXEC_SQL.Fetch Rows, EXEC SQL.Column Value,
-- EXEC SQL.Close Cursor, EXEC SQL.Close Connection all use this
connection
-- implicitly from the cache
cursorID := EXEC_SQL.OPEN_CURSOR;
sqgqlstr := 'select empno from emp';
EXEC_SQL.PARSE (cursorID, sglstr, exec sgl.V7);
EXEC SQL.DEFINE COLUMN (cursorID, 1, mynum) ;
nIgn := EXEC SQL.EXECUTE (cursorID) ;
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LOOP
IF (EXEC_SQL.FETCH ROWS (cursorID) > 0) THEN
EXEC_SQL.COLUMN VALUE (cursorID, 1, mynum) ;

ELSE
exit;
END IF;
END LOOP;
EXEC_SQL.CLOSE CURSOR (cursorID) ;
EXEC_SQL.CLOSE_CONNECTION;
END;

EXEC_SQL.Open_Cursor

g
ggoogoobooboooboobboobobboooobbooboobboobooLoD
000000 UOOEXEC_SQL.Close Cursorl OO DO UOUODODOO0OOOODOOOODOODnD
goooon
gd
FUNCTION EXEC_SQL.Open Cursor
[Connid IN CONNTYPE]
RETURN EXEC_SQL.CursType;
goooo
Connid 000000000000 0oDooooooooOOoOOo
EXEC_SQL.Default_Connection0 000 [ 0000 OO O OO O Developer
00ooooo0o0oooooOoog
gdd
gobooooboooboo
goddoo

gbobobbosQuuboboooooooooboobobobobboosQLoooooooo
gbobobooboobooobooooooobooboboboooboooooboobooboobobOobo
gbobooboboboobooooboboboboboobobooboboboboooon
gbobobooboobobobobobobooooboon
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EXEC_SQL.Open_Cursord [

PROCEDURE getData IS

-- a cursorID must be of type EXEC SQL.cursType

connection_id EXEC_SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;

BEGIN
connection id := EXEC_SQL.OPEN_CONNECTION ('connect_ str');

-- this cursor is now associated with a particular connection

cursorID := EXEC SQL.OPEN CURSOR (connection id) ;

END;

EXEC_SQL.Parse

0o
gobooooboobooboboobooobooboooo
0o
PROCEDURE EXEC_SQL.Parse
([Connid IN CONNTYPE, ]
Curs_Id IN CURSTYPE,
Statement IN VARCHAR2
[Language 1IN PLS INTEGER]) ;
goooo

Connid goo0o00o0b0o0oDDbO0o0obO0o0o0obOo0oDDbOoo
EXEC_SQL.Default_Connection0 000 [ 0000 OO O OO O Developer
goooo0ooooobooooo

Curs_Id gobooooooooooobobobooo
Statement gbooQLoooooooooooboboooooooooooo
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gooogo

Language_flag

Oracle0SQLO OO OOOOOOOOOODOOOOOOOOOODOOOOO
gbooooo

V6 Oracle V6O OO OGQOOOOO
V7 Oracle VIO OOODOOOODO
NATIVE OO O0OO0O

sQLDOOoooobooboboboboboooooboobooboooboboooobooboboon
gboboboooooboobooboboboooooobooooboboclIbOobooboOoon
EXEC_SQLUOOOOO0OODOODODLOUOEXEC.SQLUOOOOOOOobobooooogon

gbobobooMbbobooooo@mphbooboboobobooobdbdoOraclell 00O
gboboobpLObobooboooboobobOoracled 0000000 ODDLOOOOOO
gbobobobobooboobobobobo0om@moboomoboooDbDLO OO0 0OEXEC_SQLO OOO
gboboooooobooobooboooo

EXEC_SQL.Parsed O

PROCEDURE getData IS

connection_id EXEC_ SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
sglstr VARCHAR2(1000) ;

BEGIN

connection_id :
cursorID :

EXEC_SQL.OPEN CONNECTION (connect str) ;
EXEC SQL.OPEN CURSOR (connection_ id) ;

-- the statement to be parsed is stored as a VARCHAR2 variable

sgqlstr := 'select ename from emp';

-- perform parsing

EXEC_ SQL.PARSE (connection id, cursorID, sqglstr, exec sql.V7);

END;
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EXEC_SQL.Describe Column

0o
gogoosQuuoiooooboboobuoobboobodboboobboobboobLboon
000000EXEC_SQL.Invalid_Column_Numberd 0 OO0 000000000
0o
PROCEDURE EXEC_ SQL.Describe Column
([Connid IN CONNTYPE,
Curs_Id IN CURSTYPE,
Position IN PLS_INTEGER,
Name OUT VARCHAR2,
Collen OUT PLS_ INTEGER,
Type OUT PLS_INTEGER]) ;
goooo
Connid goo0o0o0b0o0oDbO0o0obO0o0o0obOo0oDDbOoo
EXEC_SQL.Default_Connection0 0 00000 OOOOODODODO O Developer
goooo0ooooobooooo
Curs_Id goooo0ooO0o0o0obOo0oobOo0obDbOoOooDDbOoo
Position gooobobooobobobooobobooboobobobwwbooooboo
gooooo
Name gooooobOooooboooo
Collen gobobooobooobooobooboboo
Type gobooobooobooobooboboobooobo

EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.

VARCHAR2_TYPE

NUMBER_TYPE

FLOAT_TYPE

LONG_TYPE

ROWID_TYPE

DATE_TYPE

RAW_TYPE

LONG_RAW_TYPE

CHAR_TYPE (ANSID O CHAR)
MLSLABLE_TYPE (Trusted Oracle O)

EXEC_SQL.Describe_Column O

PROCEDURE esdesccol (tablename VARCHAR2) IS
connection_id EXEC_ SQL.CONNTYPE;
cursor_number EXEC_SQL.CURSTYPE;
sqgl str VARCHAR2 (256) ;
nIgnore PLS INTEGER;
nColumns PLS_INTEGER :=
colName VARCHAR2 (30) ;

0;

--count of number of columns returned
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colLen PLS_ INTEGER;
colType PLS INTEGER;

BEGIN
connection id := EXEC SQL.OPEN CONNECTION ('connection string') ;
-- when you do a "select *..." from a table which is known only at runtime,
-- you cannot know what the columns are a priori.EXEC_SQL.Describe Column
becomes

-- very usefule then

sql_str := 'select * from ' || tablename;
cursor_number := EXEC SQL.OPEN CURSOR (connection id);
EXEC_SQL.PARSE (connection_ id, cursor number, sqgl_str, exec_sqgl.V7);
nIgnore := EXEC_ SQL.EXECUTE (connection id, cursor number) ;
LOOP

nColumns := nColumns + 1; --used as column index into result set

-- describe column is in general used within a PL/SQL block with an
exception

--block included to catch the EXEC_SQL.invalid column_ number exception.

-- when no more columns are found, we can store the returned column
names

-- and column lengths in a PL/SQL table of records and do further queries

-- to obtain rows from the table.In this example, colName, colLen and

colType
-- are used to store the returned column characteristics.

BEGIN
EXEC_ SQL.DESCRIBE_ COLUMN (connection id, cursor number,
nColumns, colName, colLen, colType) ;

TEXT IO.PUT LINE(' col= ' || nColumns || ' name ' || colName |
' len= ' || colLen || ' type ' || colType );

EXCEPTION

WHEN EXEC_SQL.INVALID COLUMN NUMBER THEN

EXIT;

END;
END LOOP;
nColumns := nColumns - 1;

IF (nColumns <= 0) THEN
TEXT IO.PUT LINE('No columns returned in query');

END IF;

EXEC SQL.CLOSE_ CURSOR (connection id, cursor number) ;
EXEC_ SQL.CLOSE_ CONNECTION (connection id);
END;
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EXEC_SQL.Bind_Variable

gd
ggoogosQuubooboboobuoobboobog
gd
PROCEDURE EXEC_ SQL.Bind Variable
([Connid IN CONNTYPE],
Curs_Id IN CURSTYPE,
Name IN VARCHAR2Z2,
Value IN <datatype>) ;
<datatype>U U D 0O O0OD0OOODOOOO0OOOOOOOODOO
NUMBER
DATE
VARCHAR2
PROCEDURE EXEC_ SQL.Bind Variable
([Connid IN CONNTYPE],
Curs_Id IN CURSTYPE,
Name IN VARCHAR2,
Value IN VARCHAR2,
Out Value Size IN PLS INTEGER) ;
goooog
Connid gooo0oo0o0ooOoOo0o0oOoOOoO0O0OoOboOo0o0on
EXEC_SQL.Default_ConnectionD OO0 O00OOO0OOCOODOOO
Developer0 000 OO0DOOOOOOOOO
Curs_Id ooooo0o0ooOoOoo0o0o0ooOoo00ooOoobo0o
Name QLOOo0O00ooOoo00o
Value INOODOINOUTO OOOODOOO0OO0O0ooo0oooooooooooo
gooToooooooooooooooooooooooo
Variable ValueOOOOOOOOOOPY/QLOOOOOOOODOOOO
Bind_VariableDO OO OOOOOOOOO
Out_Value_Size VARCHAR2 OUTO D O IN/OUTO OO OO OOOoTO 000000 ooon
gopoooo0opooooooOoOooOOoOoOoooooooooooooo
goopoooooo
gooogo

sQLbooboooobooboboobooobooboboboboobobooboboboboon
PL/SQLO 0000000000000 O0OO0OO0DOO0DbOOOOO0OOObOOObOO0bO0bOOobOoOn

gboboboboooooooon
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gboboboobobombooboO0n0ObEXEC_SQL.Bind Variable D OO 0OOOOOO
UbMmoooobOobObObEXEC_SQLBind_Variablel D OO OOOOOOO0OOOOOO
OO00OD0OEXEC_SQLBind VariableD D00 M OOO0OOO0O0O0O0OOO0OO0OO0O0O0O0DOO0OOOO
gooo

sQLDOOoooobooboboobobobooooboboooboooooobooboboon
gbobo:XOooooooooooosQuruoboooooooooboboob

SELECT ename FROM emp WHERE SAL > :X;

U 00D0EXEC_SQL.Bind_Variable D OO O0O0OO0O0O0O0OO0O0OOO

BIND VARIABLE (connection handle, cursor handle, ':X', 3500);

EXEC_SQL.Bind_VariableO O

PROCEDURE getData (input empno NUMBER) IS
connection_id EXEC_SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
sqgqlstr VARCHAR2 (1000) ;

BEGIN
connection id := EXEC SQL.OPEN CONNECTION (connect str);
cursorID := EXEC_SQL.OPEN_CURSOR (connection_id) ;

-- the statement to be parsed contains a bind variable

sglstr := 'select ename from emp where empno = :bn';

-- perform parsing

EXEC_ SQL.PARSE (connection id, cursorID, sqglstr, exec sql.V7);

-- the bind variable procedure assigns the value of the input argument
to the named

-- bind variable.Note the use of the semi-colon and the quotes to designate
the

-- bind variable.The bind variable procedure is called after the parse
procedure.

EXEC_ SQL.BIND VARIABLE (connection id, cursorID, ':bn', input empno) ;

EXEC SQL.DEFINE COLUMN (connection id, cursorID, 1, mynum) ;

END;
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EXEC_SQL.Define Column

g

go

goood

gooogd

gbobobOoU0OO0OSELECTHDOUOO0OO0O0OO0O0DOObO0DbOOOraclel 00000 nOOoOOnO
gboboboobooobooobooooooobooboboboooboooooboobobobobobo
gbobobooboooooboobobob oboobobobobooobobobo booo
gbobobooboobooboop/SQLUbOoooooobooban

PROCEDURE EXEC SQL.Define Column
([Connid IN CONNTYPE],
Curs_Id IN CURSTYPE,
Position IN PLS_INTEGER,
Column IN <datatype>) ;

<datatype>U 00000000 O0O0O0DOODOOOOCOOODO

NUMBER
DATE
VARCHAR2

PROCEDURE EXEC SQL.Define Column

([Connid IN CONNTYPE],

Curs_Id IN CURSTYPE,
Position IN PLS_INTEGER,
Column IN VARCHAR2,

Column Size 1IN PLS INTEGER) ;

Connid goooo0o0ooOoOo0o0oOOOoO0O0ODOoOo0on0on
EXEC_SQL.Default_ConnectionD O 00O 00O O0OO0OOOOODeveloper
goooooooooooooo

Curs_Id gooooOoOooooOoooooOooooo

Position 0000000ooooooooooooooooooooooooo1ooo

Column gopooooooooOoOoOoOoOoooooooooooooooooooog
gooooOoOoOoO0oO0OOoOoOoOoO0oOoOoOoOoOooOoooOOo

Column_Size 00000000000 0000000000D0OC0O0OVARCHAR2ZODOODO
ooo

000000000 O0EXEC_SQL.Column_ValueO OO DOOOOOOOOOOODOODOODODO
goooo
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EXEC_SQL.Define_ColumnO O

PROCEDURE getData IS
connection_id EXEC_ SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
sglstr VARCHAR2(1000) ;

loc_ename VARCHAR2 (30) ; -- these are variables local to the procedure;
loc_enoNUMBER; --usedtostorethereturnvalues fromour desired
loc_hiredate DATE; -- query

BEGIN
connection id := EXEC_SQL.OPEN_CONNECTION (connect_ str);
cursorID := EXEC SQL.OPEN CURSOR (connection id) ;
sglstr := 'select ename, empno, hiredate from emp ';
EXEC_SQL.PARSE (connection id, cursorID, sqglstr, exec sqgl.V7);
EXEC_SQL.BIND VARIABLE (connection id, cursorID, ':bn', input empno) ;

-- we make one call to DEFINE COLUMN per item in the select list.We must
use local

-- variables to store the returned values.For a result value that is a
VARCHAR,

-- it 1is important to specify the maximumn length.For a result value
that is a

-- number or a date, there is no need to specify the maximum length.We
obtain the

-- relative positions of the columns being returned from the select
statement,

-- sqgl str.

EXEC_SQL.DEFINE COLUMN (connection id, cursorID, 1, loc_ename, 30);

EXEC_SQL.DEFINE COLUMN (connection id, cursorID, 2, loc_eno);
EXEC_SQL.DEFINE COLUMN (connection id, cursorID, 3, loc_hiredate);

END;

EXEC_SQL.Execute

go

g

gboboboooosQruuooooonog

FUNCTION EXEC SQL.Execute
([Connid IN CONNTYPE],

58



EXEC_SQL.Execute

Curs_Id
RETURN PLS INTEGER;

IN CURSTYPE)

goood
Connid oooooooooobooooobooooobooo
EXEC_SQL.Default_Connection0 000 [M O O0O0O0OOOOOODeveloper
oooooooOoooOooooo
Curs_Id gooosQLoooooooooooooo
aono
gogoooon
gooogod

U0 0D0OOINSERTOUPDATEUDELETETO OO ODOOOOODDLOOOOOOOOOOODOO
gbobobobooobobooboboo

EXEC_SQL.Executed O

PROCEDURE getData IS
connection_id EXEC_ SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
sqgqlstr VARCHAR2 (1000) ;
loc_ename VARCHAR2 (30) ;
loc_eno NUMBER;
loc_hiredate DATE;
nIgn PLS INTEGER;

BEGIN

connection id :=

cursorIlD
sqglstr

EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.
EXEC_SQL.

-- after
necessary,

:= EXEC_

EXEC_SQL.OPEN_CONNECTION(Connect_str);
SQL.OPEN_CURSOR (connection id) ;

'select ename, empno, hiredate from emp ';

PARSE (connection id, cursorID, sqglstr, exec sqgl.V7);

BIND VARIABLE (connection id, cursorID, ':bn', input empno) ;
DEFINE COLUMN (connection id, cursorID, 1, loc_ename, 30);
DEFINE COLUMN (connection id, cursorID, 2, loc_eno) ;

DEFINE COLUMN (connection id, cursorID, 3, loc_hiredate) ;
parsing, and calling BIND VARIABLE and DEFINE COLUMN, if
you

-- are ready to execute the statement.Note that all information about

the

-- statement and its result set is encapsulated in the cursor referenced
as cursorID.

nlIgn :=

EXEC SQL.EXECUTE (connection id, cursorID) ;
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END;

EXEC_SQL.Execute And Fetch

go

goooog

god

UbobOobo00n0ObEXEC_SQL.Executeld EXEC_SQL.Fetch_ RowsU O OO OO0OOO0OOOOO
gboboooosQrboboooouobobobobooooobooboobobab
EXEC_SQL.Execute_And_FetchD OO0 0 0000000000000 OO0O0OO00DO0OOOOOO
gbobooooooboooon

od
FUNCTION EXEC_SQL.Execute And_Fetch
([Cconnid IN CONNTYPE],
Curs_Id  IN CURSTYPE,
Exact IN BOOLEAN DEFAULT FALSE)

RETURN PLS INTEGER;

Connid oooooooooobooooobooooobooo
EXEC_SQL.Default_Connection0 000 MO0 00O OOOO0OODeveloper
oooooooOoOoOoOoOoooo

Curs_Id oooosQLoooooooooooooo

Exact 000000 DOFALSED O O EXEC_SQL.Package Error0 00 0000000

obOoboOoTRUECODOODOODOODODOODOOOOOOODOOODOOODn

gbobobooboooobOolcobobab

EXEC_SQL.Execute_And_FetchO O

PROCEDURE getData (input empno NUMBER) IS
connection id EXEC_SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
sglstr VARCHAR2 (1000) ;
loc_ename VARCHAR2 (30) ;
loc_eno NUMBER;
loc_hiredate DATE;
nIgn PLS INTEGER;
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BEGIN
connection id := EXEC_SQL.OPEN_CONNECTION (connect str);
cursorID := EXEC SQL.OPEN CURSOR (connection id) ;

-- assuming that empno is a primary key of the table emp, the where clause

guarantees

-- that 0 or 1 row is returned

sglstr := 'select ename, empno, hiredate from emp '

sglstr := sglstr || ' where empno = ' || input empno;

EXEC_SQL.PARSE (connection id, cursorID, sqglstr, exec sqgl.V7);
EXEC_SQL.BIND VARIABLE (connection id, cursorID, ':bn', input empno) ;

EXEC_SQL.DEFINE COLUMN (connection id, cursorID, 1, loc_ename, 30);
EXEC_SQL.DEFINE COLUMN (connection id, cursorID, 2, loc_eno);
EXEC_SQL.DEFINE COLUMN (connection id, cursorID, 3, loc_hiredate);

-- do execute and fetch after parsing the statement, and calling

bind variable

-- and define column if necessary

nIgn := EXEC SQL.EXECUTE AND FETCH (connection id, cursorID) ;
IF (nIgn = 0 ) THEN

TEXT IO.PUT LINE (' No employee has empno = ' || input_ empno) ;
ELSE IF (nIgn = 1) THEN

TEXT IO.PUT LINE (' Found one employee with empno ' || input_ empno) ;

-- obtain the values in this row

EXEC_SQL.column value (connection id, cursorID, 1, loc_ename) ;
EXEC_SQL.column value (connection id, cursorID, 2, loc_eno) ;
EXEC_SQL.column value (connection id, cursorID, 3, loc_hiredate);

END IF;

END;

EXEC _SQL.Fetch Rows

go

gboboboooboobooboboboboboooo

61



EXEC_SQLO O OO0

g

goooog

god

gooogo

FUNCTION EXEC_SQL.Fetch Rows
([Connid IN CONNTYPE],
Curs_Id IN CURSTYPE)
RETURN PLS INTEGER;

Connid gooo00o0obO00o0obO0oOooObDOoOobobooobooo
EXEC_SQL.Default_Connection0 0 00000000 O OO DO DO O Developerd
goobOooboboooboooo

Curs_Id goooo0ooooosLMOoooooboooooooo

gbobobooooobogo

UEXEC_SQLFetch RowsU O OO OOO0OO0OIIDO0O0OO0O0OO0OOO0OOO0ODOODOOOoOOOODOO
Ub000000EXEC_SQL.Fetch_ RowsD OO ODOOOOOOOracle 0 00O0OOOOO0OOOO
gboboboobooboobobOobOoraclel OO 0ODOODOOODOODODODODODO
Ub0O0b0bO0o00O00O000D0O0Db0EXEC_SQL.More_Results_SetsD D 000000000

O EXEC_SQL.Fetch_RowsO 0 00000 OO OEXEC_SQL.Column_Valuel O OO OOOOOO
goddddoooooooooono

EXEC_SQL.Fetch_RowsO O

PROCEDURE getData IS
connection_id EXEC_SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
sglstr VARCHAR2(1000) ;
loc_ename VARCHAR2 (30) ;
loc_eno NUMBER;
loc_hiredate DATE;
nIgn PLS INTEGER;

nRows PLS_INTEGER := 0; -- used for counting the actual number of rows
returned
BEGIN

connection id := EXEC_SQL.OPEN_CONNECTION (connect_ str);

cursorID := EXEC SQL.OPEN CURSOR (connection id) ;

sglstr := 'select ename, empno, hiredate from emp ';

EXEC_ SQL.PARSE (connection id, cursorID, sqglstr, exec sql.V7);

EXEC_ SQL.BIND VARIABLE (connection id, cursorID, ':bn', input empno) ;

EXEC SQL.DEFINE COLUMN (connection id, cursorID, 1, loc_ename, 30);
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EXEC_SQL.DEFINE COLUMN (connection id, cursorID, 2, loc_eno);

EXEC_SQL.DEFINE COLUMN (connection id, cursorID, 3, loc_hiredate);

nIgn := EXEC_ SQL.EXECUTE (connection id, cursorID);

-- call FETCH ROWS to obtain a row.When a row is returned, obtain the

values,

-- and increment the count.

WHILE (EXEC SQL.FETCH ROWS (connection id, cursorID) > 0 ) LOOP
nRows := nRows + 1;
EXEC_SQL.COLUMN VALUE (connection id, cursorID, 1, loc_ename;
EXEC_SQL.COLUMN VALUE (connection id, cursorID, 2, loc_eno) ;
EXEC_SQL.COLUMN VALUE (connection id, cursorID, 3, loc_hiredate);

END LOOP;

-- The loop terminates when FETCH ROWS returns 0. This could have happen

because
-- the query was incorrect or because there were nomore rows.Todistinguish
-- between these cases, we keep track of the number of rows returned.
IF (nRows <= 0) THEN
TEXT IO.PUT LINE ('Warning:query returned no rows');

END IF;

END;

EXEC_SQL.More Result Sets

g

g

gbobobooboboobooooboboboboboooboboboobooboOoboboooon
gboboboooooboobooboboooon

FUNCTION EXEC_SQL.More Result Sets
([Connid IN CONNTYPE],
Curs Id IN CURSTYPE)
RETURN BOOLEAN;
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goooo
Connid goo0o00o0b0o0oDb0o0obOo0oOo0obOoOoDDbOoo
EXEC_SQL.Default_Connection0 000 [ 0000 OO O OO O Developer
goooo0ooOooobooooo
Curs_Id go0oo00o0o00o0oosQLMooDboooobooooooo
oo
TRUEO O O FALSEO
ogooood

Oraclel 0000000000000 O0O00DOODOODOOOOOOOFALSED OOODO OO Oracle
gbobbooboobobobbooboboboooooboobobobboobDobO0obobooon
000000 O0TRUELD OO DO O OEXEC_SQL.Describe_Column 0 OO OO0OO0OOO0OOO0OO
Ubo0bo0bOo00O00EXEC_SQLFetch RowsDUDOODOODOOOOOOODOO

EXEC_SQL.More_Result_Sets O

PROCEDURE esmoreresultsets (sglstr VARCHAR2) IS
conidODBC EXEC SQL.CONNTYPE;
nRes PLS INTEGER;

nRows PLS INTEGER := 0 ;
curID EXEC_ SQL.CURSTYPE;
BEGIN

-- an ODBC connection string; usually has the form
'username/password@ODBD : dbname'

conidODBC := EXEC_SQL.OPEN_CONNECTION ('connection str ODBC') ;

curID := EXEC_SQL.OPEN_CURSOR (conidODBC) ;

EXEC_ SQL.PARSE (conidODBC, curID, sqglstr, exec sql.v7);

nRes := EXEC_SQL.EXECUTE (conidODBC, curlID) ;

-- obtain results from first query in sqglstr

WHILE (EXEC SQL.FETCH ROWS (conidODBC, curID) > 0) LOOP

nRows := nRows + 1;

END LOOP;

-- for some non-Oracle databases, sglstr may contain a batch of queries;
-- MORE RESULT SETS checks for additional result sets
IF (EXEC_SQL.MORE RESULT SETS (conidODBC, curID)) THEN

TEXT IO.PUT LINE(' more result sets ');

64



EXEC_SQL.Column_Value

ELSE
TEXT IO.PUT LINE(' no more result sets ');
END IF;

EXEC_SQL.CLOSE CONNECTION (conidODBC) ;
END;

EXEC _SQL.Column_Value

go

g

goood

gbobobooobooobooboboboboboooooboooooboobobon
EXEC_SQL.Fetch RowsU U O O O0OO0O0O0OOO0O0OODOODOO0OO0OOOOOOOOO0O0O00OO

PROCEDURE EXEC SQL.Column Value

([Connid IN CONNTYPE],
Curs_Id IN CURSTYPE,
Position IN PLS_INTEGER,
Value OUT <datatype>,

[Column Error OUT NUMBER],
[Actual Length OUT PLS_INTEGER]) ;

<datatype>U 00000000 O0OODOOOOOOCOOOO

NUMBER

DATE

VARCHAR2

oo goo oo

Connid IN goo0o00o0Db0o0oDDbO0o0bO0oOo0obOo0oDDbOoon
EXEC_SQL.Default_Connection0 00000000 DOOOOOOO
Developer0 000000 OOODOOOODO

Curs_Id IN gobobooobooobooobooboboo

Position IN goo0obO0obO0obD0o0obO0obOOoobO0ob0obDOobObo0oboOooDooDbo
gl1ooooog

Value ouT gooobooooboooboo

Column_Error ouT 000000000000 o0Doo00Dooo0ooO0oracleD0OOOnO
gopbgoo

Actual_Length ouT goobOoOoooboOoobobooobboooo
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gooogd

EXEC_SQL.Column_ValeeO OO OO0 OOO OO O CEXEC_SQL.Define_Column] 00 00 0 0O 0O 0O
0000000000000 000EXEC_SQL.Define_Column] 000 0O0OOOOOOPL/SQL
O000000000000OEXEC_SQL.Value_Error0 00 00O0O0ODODO

EXEC_SQL.Column_Value O

PROCEDURE getData IS
connection id EXEC_SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
sglstr VARCHAR2 (1000) ;
loc_ename VARCHAR2 (30) ;
loc_eno NUMBER;
loc_hiredate DATE;
nIgn PLS INTEGER;

nRows PLS INTEGER := 0;
BEGIN
connection id := EXEC SQL.OPEN CONNECTION (connect str);
cursorID := EXEC_SQL.OPEN_CURSOR (connection_id) ;
sglstr := 'select ename, empno, hiredate from emp ';
EXEC_ SQL.PARSE (connection id, cursorID, sqglstr, exec sqgl.V7);
EXEC_ SQL.BIND VARIABLE (connection id, cursorID, ':bn', input empno) ;

EXEC_ SQL.DEFINE COLUMN (connection id, cursorID, 1, loc_ename, 30);
EXEC SQL.DEFINE COLUMN (connection id, cursorID, 2, loc_eno);

EXEC SQL.DEFINE COLUMN (connection id, cursorID, 3, loc hiredate) ;
nIgn := EXEC_ SQL.EXECUTE (connection id, cursorID)

’

-- You must have used DEFINE_COLUMN to define the column data

-- characteristics before using COLUMN VALUE to retrieve the value.
-- Assign the row's first value to the local variable loc_ename.

-- Assign the row's second value to the local variable loc_eno.

-- Assign the row's third value to the local variable loc_hiredate.

WHILE (EXEC SQL.FETCH ROWS (connection id, cursorID) > 0 ) LOOP
nRows := nRows + 1;
EXEC_ SQL.COLUMN VALUE (connection id, cursorID, 1, loc_ename) ;
EXEC SQL.COLUMN VALUE (connection id, cursorID, 2, loc_eno);
EXEC_ SQL.COLUMN VALUE (connection id, cursorID, 3, loc_hiredate);
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END LOOP;
IF (nRows <= 0) THEN

TEXT IO.PUT LINE ('Warning: query returned no rows');
END IF;

END;

EXEC _ SAQL.Variable Value

go

g

goood

gooogd

gboboboobooboooooooobobobobooooboooboobobobobobo
pL/SQLOOOOO0OO0OO0O0O00O00DOO00O0000O0

PROCEDURE EXEC SQL.Variable Value

([Connid IN CONNTYPE],
Curs_Id IN CURSTYPE,
Name IN VARCHAR2,
Value OUT <datatype>) ;

<datatype>U OO0 0OO000O0O0OO0DOOOOOCOOOOO

NUMBER

DATE

VARCHAR2

oo gooo oo

Connid IN goo0o00o0Db0o0oDDbO0o0bO0oOo0obOo0oDDbOoon
EXEC_SQL.Default_Connection0 00000000 DOOODOOOO
Developer0 000 O0O0OOOOODOOOODO

Curs_Id IN goo0o0o0obO0o0oDbDbOoOoobOooboooDbog

Name IN goboooobooobg

Value ouT goobooobobooboboobobooboboon

EXEC_SQL.Bind_VariableO O OO0 00000 0OOOODODOODOOOOOODOOOOOOOOO
0000EXEC_SQL.Value_Error0 D OO OO OGOQ
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It is assumed that the following procedure, tstbindnum, exists on the server
which is specified by the connection string used in OPEN CONNECTION.

Create or replace procedure tstbindnum (input IN NUMBER, output OUT NUMBER)
as

BEGIN
output := input * 2;
END;

All this procedure does is to take an input number, double its value, and
return it in the out variable.

PROCEDURE esvarvalnum (input IN NUMBER) IS
connection_id EXEC_SQL.CONNTYPE;
bIsConnected BOOLEAN;
cursorID EXEC_ SQL.CURSTYPE;
sglstr VARCHAR2 (1000) ;
nRes PLS INTEGER;
mynum NUMBER;

BEGIN
connection id := EXEC SQL.OPEN CONNECTION ('connection string') ;
cursorID := EXEC_SQL.OPEN_CURSOR (connection_id) ;
sglstr := 'begin tstbindnum(:bnl, :bnret); end;"'; -- an anonymous
block

EXEC_ SQL.PARSE (connection id, cursorID, sqglstr, exec sql.V7);

-- define input value

EXEC SQL.BIND VARIABLE (connection id, cursorID, ':bnl', input);

-- set up output value

EXEC SQL.BIND VARIABLE (connection id, cursorID, ':bnret', mynum) ;
nRes := EXEC_ SQL.EXECUTE (connection id, cursorID);
-- after the statement is executed, we call VARIABLE VALUE to obtain the

value
-- of the bind variable :bnret

EXEC SQL.VARIABLE VALUE (connection id, cursorID, ':bnret', mynum);
EXEC SQL.CLOSE_ CURSOR (connection id, cursorID) ;
EXEC SQL.CLOSE_ CONNECTION (connection id);

END;
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EXEC_SQL.Is_Open

0o
ggbobogobuoobboooboobooobooboobbTRUEDDDOODO
0o
FUNCTION EXEC SQL.Is Open
([Connid IN CONNTYPE],
Curs_Id IN CURSTYPE)
RETURN BOOLEAN;
goood
Connid goo0o00o0b0o0oDDbO0o0obO0o0o0obOo0oDDbOoo
EXEC_SQL.Default_Connection0 000 [ 0000 OO0 OO O Developer
gobobooobooooboooo
Curs_Id goo0o0o0obO0o0o0ob0o0o0oDbO0o0oDbOo0oDbOoooDDbOoo
aono

TRUEUO O O FALSEQO

EXEC_SQL.Is_Opend EXEC_SQL.Close_Cursor(d EXEC_SQL.Is_Connected] O O

EXEC_SQL.Close_Connectiond O
/*

** This example illustrates the use of EXEC_SQL.Is Open,
** EXEC_ SQL.Close Cursor, EXEC SQL.Is Connected and
** EXEC_SQL.Close_Connection.

*/

PROCEDURE esclosecursor.pld IS
connection id EXEC_SQL.CONNTYPE;
bIsConnected BOOLEAN;
crl EXEC_SQL.CURSTYPE;
sqgqlstrl VARCHAR2 (200) ;
sglstr2 VARCHAR2 (200) ;

nRes PLS INTEGER;

bOpen BOOLEAN;

nRows PLS_ INTEGER;
loc_ename VARCHAR2 (30) ;

loc_eno NUMBER;

loc_hiredate DATE;

BEGIN
BEGIN

connection id

EXCEPTION

:= EXEC SQL.OPEN CONNECTION ('connection str');

WHEN EXEC_SQL.PACKAGE ERROR THEN
TEXT IO.PUT LINE(' connection open failed ');
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END;

-- confirm that connection is valid

bIsConnected := EXEC SQL.IS CONNECTED (connection id) ;

IF bIsConnected = FALSE THEN

TEXT IO.PUT LINE('No present connection to any data source.Please

connect before retrying.');
RETURN ;
END IF;

-- open a cursor and do an update

crl := EXEC_SQL.OPEN_CURSOR (connection_id) ;
sqgqlstrl := 'update emp set empno = 3600 where empno = 7839';

EXEC SQL.PARSE (connection id, crl, sqglstrl,

nRes := EXEC_ SQL.EXECUTE (connection id, crl);

exec sql.V7);

-- reuse the same cursor, if open, to do another query.

sglstr2 := 'select ename, empno, hiredate from emp ';

I

-- use IS OPEN to check the state of the cursor

IS (EXEC _SQL.IS OPEN(connection id, c¢rl) != TRUE) THEN

TEXT IO.PUT LINE('Cursor no longer available ');
RETURN;
END IF;

-- associate the cursor with another statement, and proceed to do the

query.

EXEC SQL.PARSE (connection id, crl, sqglstr2,

EXEC SQL.DEFINE COLUMN (connection id, crl, 1,
EXEC SQL.DEFINE COLUMN (connection id, cril, 2,
EXEC SQL.DEFINE COLUMN (connection id, crl, 3,
nIgn := EXEC_ SQL.EXECUTE (connection id, crl);

exec_sql.V7);

loc_ename, 30);
loc_eno) ;
loc_hiredate) ;

WHILE (EXEC SQL.FETCH ROWS (connection id, cursorID) > 0 ) LOOP

nRows := nRows + 1;

EXEC_ SQL.COLUMN VALUE (connection id,
EXEC SQL.COLUMN VALUE (connection id,
EXEC_ SQL.COLUMN VALUE (connection id,

END LOOP;

-- close the cursor and connection to

crl, 1,
crl, 2,
crl, 3,
free up

loc_ename) ;
loc_eno) ;
loc_hiredate) ;

resources
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EXEC SQL.CLOSE_ CURSOR (connection id, crl);
EXEC_SQL.CLOSE_CONNECTION(Connection_id);
END;

EXEC_SQL.Close Cursor

gd
godboooobooboboooboobobooboobobooobuoobobooo
gd
PROCEDURE EXEC SQL.Close_ Cursor
([Connid IN CONNTYPE],
Curs_Id IN OUT CURSTYPE) ;
goooo
ooooo ooo oo
Connid IN 0000000000000 0DoOoooOoooDOoODOO
EXEC_SQL.Default_Connection0 00000000 OOOOOOO
Developer0 000 O00O0DOO0OOOOODO
Curs_Id IN 0000000000000 0O0ooo
ouT NnLLOOOooooo
gooogo

gbobobooboobooboobooobobobobooooboboooooboobobOobo
gbobobooooboboobobobobooboooo

EXEC_SQL.Is Connected

RN
vdododododododododododoUoUUdTRUEDODOOOOO
RN
FUNCTION EXEC_SQL.Is Connected
[Connid IN CONNTYPE]
RETURN BOOLEAN;
goodo

Connid 00000000000 00000000000D0OEXEC_SQL.Default_Connection
O00D0O00O0oOOoOoOooOOODeveloperd 000000 DOOOODOOOO
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oo

TRUEO O O FALSEQO

EXEC_SQL.Is OCA_Connection

g

g

goood

oo

gbobobooooobocAbDODbOobOOOObOObDOOTRUEDDOODOODO

FUNCTION EXEC SQL.Is OCA Connection
([Connid IN CONNTYPE]
RETURN BOOLEAN;

Connid

000000000oooOoO0o0O0O000000000EXEC_SQL.Default_Connection
O00o0O0oO0O0oOO0OO0OO0OO0O0OOOODeveloper000O0O0ODOOOOOODOO

TRUEO O O FALSEQO

EXEC_SQL.Is_OCA_Connectiond O

PROCEDURE esmoreresultsets(sglstr VARCHAR2) IS
conidODBC EXEC SQL.CONNTYPE;
nRes PLS INTEGER;
nRows PLS INTEGER := 0 ;
curID EXEC_ SQL.CURSTYPE;

BEGIN

-- an ODBC connection string

conidODBC := EXEC SQL.OPEN CONNECTION ('connection str ODBC') ;

curlD

EXEC_SQL.OPEN CURSOR (conidODBC) ;

EXEC_ SQL.PARSE (conidODBC, curID, sglstr, exec sqgl.v7);

nRes

EXEC_ SQL.EXECUTE (conidODBC, curlID) ;

-- obtain results from first query in sqglstr

WHILE
nRows

(EXEC_SQL.FETCH ROWS (conidODBC, curID) > 0) LOOP

:= nRows + 1;
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END LOOP;

-- check whether this is an OCA connection.Does not continue for an Oracle
-- connection.

IF (EXEC_SQL.IS_OCA_CONNECTION = TRUE) THEN
TEXT IO.PUT LINE('Not an OCA connection ');

RETURN;
END IF;

-- check for more result sets

IF (EXEC_SQL.MORE RESULT SETS (conidODBC, curID)) THEN
TEXT IO.PUT LINE(' more result sets ');

ELSE

TEXT IO.PUT LINE(' no more result sets ');

END IF;

EXEC_SQL.CLOSE_ CONNECTION (conidODBC) ;

END;

EXEC_SQL.Close Connection

gd
gdboboobodooboboobobooboobboobuoobobooboooboobbooo
ogo
g
PROCEDURE EXEC_SQL.Close_ Connection
([Connid IN OUT CONNTYPE]) ;
goooo
0o ooo 0o
Connid IN oooooooooooooooooooooooo
EXEC_SQL.Default_Connection0 00000000 DOOOOOOO
Developer0 OO O00OOOOOODOOOODO
ouT oooooONnLLODOOD0ODOOO00OO0OOOO00DOObOO00OOO000
ooooooooooooo
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gooogd

EXEC_SQL.Open_Connectiond 0D 0 OO O0O00OOO0OOOOODOOEXEC_SQL.Close_Connection
0000000000000 oUoUnUbEXEC_SQL.Default_Connectiond [ [0 [0
O0000000000O0EXEC_SQL.Close_Connectiond 000 O000D0D0O0OO0OOODODOOODOOO
ogoooooogoad

gboboboobooboobobobobobooooboooooboobooboboobobOobo
gboboboobooobooboooooobobobobooobobooboooooboobobOobo
gbobobobooboooooboobobobooboooooooobobobobooobooobonDo

EXEC_SQL.Last Error Position

g

go

goood

god

gooogo

gboboboosQrbobobooobooobooboobobobobooboboooooobobon
goooo

FUNCTION EXEC SQL.Last Error Position
[Connid IN CONNTYPE]
RETURN PLS_ INTEGER;

Connid 0000000000000000000000D0OEXEC_SQL.Default_Connection

O00o0O0oO0OO0OO0O0O0OO0O0OOOODeveloper00D0O0OODOOOOOOOO

oo

UbO0bO0b00000EXEC_SQLPARSEHDOUODOOEXEC_ SQLUOOOOOOOOODOODO
gbobobooboboboboboboocAlboboboboooboooobobooooon
gboboboooooboobooboboooon

EXEC_SQL.Last_Error_Positiond O

PROCEDURE eslasterrorpos (sglstr VARCHAR2) is
connection id EXEC_SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
nErrPos PLS_INTEGER := 0;
errmesg VARCHAR2 (256) ;
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BEGIN
connection id := EXEC SQL.OPEN CONNECTION('');
cursorID := EXEC SQL.OPEN CURSOR (connection id) ;
BEGIN

-- parsing statement from caller

EXEC_SQL.parse (connection id, cursorID, sqglstr, exec sqgl.V7);

-- check for error in statement; find out position where statement syntax
is in error

EXCEPTION

WHEN EXEC_ SQL.PACKAGE ERROR THEN
nErrPos := EXEC_SQL.LAST ERROR POSITION (connection id);
TEXT IO.PUT LINE (' position in text where error occured '|| nErrPos) ;
errmesg := EXEC_ SQL.LAST ERROR _MESG (connection id);
TEXT IO.PUT LINE(' error message ' || errmesg);
RETURN;
END;

-- here to execute statement

nRes := EXEC_ SQL.EXECUTE (connection id, cursorID);

EXEC SQL.CLOSE CURSOR (connection id, cursorID) ;
EXEC SQL.CLOSE_ CONNECTION (connection id);

END;

EXEC_SQL.Last Row_Count

go

go

gboboooooobooobooboooo

FUNCTION EXEC_SQL.Last_ Row_Count

[Connid IN CONNTYPE]

RETURN PLS INTEGER;
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goood
Connid 0000000000000000000000D0OEXEC_SQL.Default_Connection
O00o0O0oO0OO0OO0O0O0OO0O0OOOODeveloper00D0O0OODOOOOOOOO
oo
oo
gooogd

0000000000 0EXEC_SQL.Fetch_Rowsl [ 00 EXEC_SQL.Execute_And_Fetch(1 [0 00 00 O
O0000O0O0O0O0OO0OOOEXEC_SQLExecutel D000 O0O0OODOOOOOOOOOOO

EXEC_SQL.Last_Row_CountO O

PROCEDURE eslastrowcount is
connection id EXEC_SQL.CONNTYPE;
cursorID EXEC_ SQL.CURSTYPE;
sglstr VARCHAR2 (1000) ;
nIgn PLS INTEGER;

nRows PLS INTEGER := 0 ;
mynum NUMBER;
BEGIN
connection id := EXEC_SQL.OPEN_CONNECTION ('connection str');
cursorID := EXEC SQL.OPEN CURSOR (connection id) ;

-- in this query, we order the results explicitly

sgqlstr := 'select empno from emp order by empno';
EXEC_ SQL.PARSE (connection id, cursorID, sqglstr, exec sqgl.V7);
EXEC_ SQL.DEFINE COLUMN (connection id, cursorID, 1, mynum) ;

nIgn := EXEC_ SQL.EXECUTE (connection id, cursorID);
LOOP

nIgn := EXEC_SQL.FETCH_ROWS (connection_id, cursorID) ;

-- do whatever processing is desired
IF (nIgn > 0) THEN
EXEC SQL.COLUMN VALUE (connection id, cursorID, 1, mynum) ;

END IF;

nRows := EXEC_SQL.LAST ROW_COUNT (connection_id) ;

-- In this example, we are only interested in the first 10 rows, and
exit after

-- fetching them
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IF (nRows > 10) THEN
EXIT;
END IF;
END LOOP;
EXEC SQL.CLOSE_CURSOR (connection id, cursorID) ;
EXEC_SQL.CLOSE_ CONNECTION (connect ion_id) ;
END;

EXEC _SQL.Last SQL _Function_Code

g

go

goooog

god

gooogd

sQLDOOOoOooobooooosQuubooooboooboboobooooooooboobobon
gboboboobooboobOboracleS8 00D O0DOOO0OOODO DODODOODOODOODO
gbobooogo

FUNCTION EXEC SQL.Last SQL Function Code
[Connid IN CONNTYPE]
RETURN PLS_INTEGER;

Connid 00000000000 00000000000DOOEXEC_SQL.Default_Connection

O00DO00O0ooOOoOo0oooOOODeveloperd 000000 OOOODOOOO

god

gbobobooobooosSsQuuuoooobooooobooboboboon

EXEC_SQL.Last_SQL_Function_Codel O

/*

** ITn this procedure, a statement is passed in and executed.If the statement
is a

** gelect statement, then further processing is initiated to determine
the column

** characteristics.

*/

PROCEDURE eslastfunccode (sglstr VARCHAR2) IS
connection_id EXEC_SQL.CONNTYPE;
cursor_number EXEC_SQL.CursType;
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-- The values for the function codes is dependent on the RDBMS version.

SELECTFUNCCODE PLS INTEGER := 3;
sql_str VARCHAR?2 (256) ;

nColumns PLS_INTEGER := 0;

nFunc PLS_INTEGER := 0;

colName VARCHAR2 (30) ;
colLen PLS INTEGER;
colType PLS_INTEGER;
BEGIN
connection id
cursor_number

EXEC_SQL.OPEN_CONNECTION ('connection_str') ;
EXEC_SQL.OPEN CURSOR (connection id) ;

EXEC_SQL.PARSE (connection_ id, cursor number, sgl_str, exec_sqgl.V7);

nIgnore := EXEC_SQL.EXECUTE (connection id, cursor number) ;

-- check what kind of function it is

nFunc := EXEC SQL.LAST SQL FUNCTION CODE (connection id) ;
IF (nFunc != SELECTFUNCCODE) THEN

RETURN;
END IF;

-- proceed to obtain the column characteristics

LOOP
nColumns := nColumns + 1;
BEGIN
EXEC_ SQL.DESCRIBE_COLUMN (connection id, cursor number,
nColumns, colName, colLen, colType);

TEXT IO.PUT LINE(' col= ' || nColumns || ' name ' || colName
' len= ' || colLen || ' type ' || colType );
EXCEPTION
WHEN EXEC_SQL.INVALID COLUMN NUMBER THEN
EXIT;
END;
END LOOP;

EXEC SQL.CLOSE_ CURSOR (connection id, cursor number) ;
EXEC_ SQL.LCOSE_CONNECTION (connection id);
END;

EXEC_SQL.Last Error Code

g

gbobobobobodboracled DO0DOOOOOOODOODO
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g

goood

oo

gooogd

FUNCTION EXEC_SQL.Last Error_ Code
[Connid IN CONNTYPE]
RETURN PLS_ INTEGER;

Connid 00000000000 00000000000D0OEXEC_SQL.Default_Connection
O00DOoO00OO0oOOoOo0OoOOODeveloperd 000000 OOOODOOOO

oo

000000000 0D0EXEC_SQL.Package Errorl 00000000000 OO0ODOODOO

EXEC_SQL.Last_Error_Codell O [0 EXEC_SQL.Last_Error_Mesg [

/*

** ITn the following procedure, we execute a statement that is passed in.
If there
** gre any exceptions shown, we check to see its nature using LAST ERROR_CODE
** and LAST ERROR_MESG.
*

/

procedure eslastfunccode(sglstr varchar2) is
connection id exec_sqgl.connType;
cursor_ number exec sqgl.CursType;
sql_str VARCHAR?2 (256) ;
nIgnore pls integer;

BEGIN
connection id := exec_sqgl.open_ connection('connection str');
cursor_number := exec_sqgl.open cursor (connection id);
exec_sqgl.parse(connection id, cursor number, sqgl str, exec_sql.V7);
nIgnore := exec_sqgl.execute (connection id, cursor number) ;

exec_sqgl.close cursor (connection id, cursor number) ;
exec_sqgl.close connection(connection id);

-- check the error in the exception block
EXCEPTION
WHEN exec_sqgl.package error THEN
text io.put_line('error :'||
to_char (exec_sql.last_error_ code (connection id)) || ' ' |
exec_sgl.last error mesg(connection id) );

-- ensure that even though an error has occurred, the cursor and connection
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-- are closed.

IF exec_sgl.is connected(connection id) THEN
IF exec_sqgl.is_open(connection_id, cursor number) THEN

exec_sqgl.close cursor (connection id, cursor number) ;

END IF;
exec_sqgl.close connection(connection id);

END IF;

END;

EXEC_SQL.Last_Error_Mesg

RN

pooooooooOooOooOooOooOooOoOoOOO0oOOOOOOOODDOO
RN

FUNCTION EXEC SQL.Last Error Mesg

[Connid IN CONNTYPE]

RETURN VARCHAR2;
goodo

Connid 000000000000000000000000EXEC_SQL.Default_Connection

000000000000000ODeveloper000000000000O0O00

ooo

oood
oooooo

000000000 0D0EXEC_SQL.Package Errorl 00000000000 OO0ODOODOO

0o

Ub0obO0bO000O0000000EXEC_SQL.Invalid_Column Number 000 0000OO0ODO
gioooooooboobobo
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EXEC_SQL.Default_Connection] 0 OO O OOOO0OOOODeveloperl DOODOOODOOOODO
EXEC_SQL.Default_Connectiond OO0 U000 000000000000 0ODO0OO0ODO0O OODO
gooooooooOo0obooobooOooooag

gboboboooboooboobobobobobobooooboooooboOobobon
EXEC_SQL.Close_Connection D 0000000000000 O0O0O0OOCODOEXEC_SQLOOO
gbobobooooooobooboboboboobooobooooboboDbo
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LISTO OO OO

List. Appenditem
List.Destroy
List.Deleteitem
List.Fail
List.Getitem
List.Insertitem
List.Listofchar
List.Make
List.Nitems

List.Prependitem

List. Appenditem

ad
ggoogobooboooo
ad
PROCEDURE List.Appenditem
(List Listofchar,
item VARCHAR?2) ;
goooo
List good
item gooooo

List.Appenditem O
/*
** Add an item to the end of 'my List' then
** print out the number of items in the List
*/
PROCEDURE append (my List List.Listofchars)
BEGIN

IS
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List.Appenditem(my List, 'This is the last item.

Text IO.Put_Line(List.Getitem(my List,
List.Nitems (my List)));

END;
List.Destroy
ad
ggoobooobooobod
ad
PROCEDURE List.Destroy
(List Listofchar) ;
goooo
| List 0ooo
List.Destroyd O
/*
** Destroy the List
*/

List.Destroy (my package.my List) ;

List.Deleteitem
0d

gbobobooboobooboboboboboooon

oo
PROCEDURE List.Deleteitem
(List Listofchar),
pos PLS_INTEGER) ;
goood
List oooo
pos gooooooooooo

List.DeleteitemO O

/*
** Delete the third item from 'my List'

85



LISTOODOO

*/
List.Deleteitem(my package.my List, 2));

List.Fail
0o
goooooooooooooooooa
0o
List.Fail EXCEPTION;
List.Fail O
/*
** Provide an exception handler for the
** Tist.Fail exception
*/
EXCEPTION
WHEN List.Fail THEN
Text IO.Put Line('list Operation Failed');
List.Getitem
0o
godooooooooooooao
0o
FUNCTION List.Getitem
(List Listofchar,
pos PLS INTEGER)
RETURN VARCHAR2;
goood
List oooo
pos goooooooonooOd
oo

gbobooooooo

List.GetitemO O
/*
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** Retrieve and print out the second item
** in my List

*/

Text IO.Put Line(List.Getitem(my List, 1));

List.Insertitem

go

gbobobooooboobooboboboooo

0o
PROCEDURE List.Insertitem
(List Listofchar),
pos PLS INTEGER,
item VARCHAR?2) ;
goood
List oooo
pos gooooooooooo
item oooooa

List.InsertitemO O

/*
** Add a string to the List In third place
** then retrieve the third item and print it

*/
PROCEDURE insert item(my List List.Listofchar) IS
BEGIN
List.Insertitem(my List, 2, 'This is the third
item. ') ;
Text IO.Put Line(List.Getitem(my List, 2));
END;
List.Listofchar
o
gobooooooodoobooooood
o

TYPE List.Listofchar;
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List.Listofchard O
/*

** Declare a variable of the type
** Listofchar, then create the List
*/
PROCEDURE my proc IS

my List List.Listofchar;
BEGIN

my List := List.Make;
END;

List.Make

0o
gogoogoobooboooboobbooobooboobboobbooboobobo
0o
FUNCTION List.Make
RETURN Listofchar;
gooogod
000000000000 bOoobobOo0obOdOOustbestroyd D00 O00OO0OOOOOOOO
ggooboooobooon
List.Make O
/*
** Create a List Of the type Listofchar
*/
PROCEDURE my proc IS
my List List.Listofchar;
BEGIN
my List := List.Make;
END;
List.Nitems
0o

gboboboobooogooo

88



List.Prependitem

g

goood

List.NitemsO O

FUNCTION List.Nitems
(List Listofchar)
RETURN PLS_ INTEGER;

| List 0000

/*

** For each item in my List, retrieve the
** yvalue of the item and print it out

*/

PROCEDURE print List Is

BEGIN

FOR i IN O..List.Nitems (my pkg.my List)-1 LOOP
Text_ IO.Put_Line(List.Getitem(my pkg.my List,

END LOOP;
END;
List.Prependitem
0o
gogboooobooboobbooboon
0o
PROCEDURE List.Prependitem
(List Listofchar),
item VARCHAR?2) ;
goooo

List oooo

item gbooooo

List.Prependitemd O

/*

** Insert a string to the beginning of my List

** then retrieve it and print it out

*/

PROCEDURE prepend (my List List.Listofchars)
BEGIN

List.Prependitem(my List, 'This is the first item.');

IS

Text IO.Put Line(List.Getitem(my List, 0));
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END;
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OLE20 O DO OO

OLE2.Add_Arg
OLE2.Add_Arg_Obj
OLE2.Create_Arglist
OLE2.Create_Obj
OLE2.Destroy_Arglist
OLE2.Get_Char_Property
OLE2.Get_Num_Property
OLE2.Get_Obj_Property
OLE2.Invoke
OLE2.Invoke_Num
OLE2.Invoke_Char
OLE2.Invoke_Obj
OLE2.IsSupported
OLE2.Last_Exception
OLE2.List_Type
OLE2.0bj_Type
OLE2.0OLE_Error
OLE2.0OLE_Not_Supported
OLE2.Release_Obj

OLE2.Set_Property

OLE2.Add_Arg

go

OLE2.Create_ArglistU 00O UODOO0D0O0OO0OOOOOOOOODOOOOOOO
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oo
PROCEDURE OLE2.Add Arg
(List List Type,
value NUMBER) ;
PROCEDURE OLE2.Add_ Arg
(List List Type,
value VARCHAR2) ;
goooo
List OLE2.Create Arglist0 0000000000 OO0OOOODODO
value ooooo
oooooad

UO00O0NUMBERDO O0OOVARCHAR2ODOOOOOOOOOOOO

OLE2.Add_ArgO O
/*

** Add an argument to my Arglist

*/

OLE2.Add Arg(my Arglist, 'Sales Revenue') ;

OLE2.Add_Arg_Obj

g
OLE2.Create_ArglistU U0 D OO0 DOO0ODOOO0DOOODOOODODOODLOOODOO
g
PROCEDURE OLE2.Add Arg Obj
(List IN List Type,
value IN Obj Type) ;
goood
List OLE2.Create Arglist0 00000000000 DOODOODOOO
value OLE20 00 0000000000000 00OO0bj Typed OO

OLE2.Add_Arg_Obj00 O
/*

** When the OLE interface must accept an unknown object
** as an argument instead of a pure scalar type, use the
** Add Arg Obj procedure.

*/
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object OLE2.CREATE_OBJ (obj name) ;
listh := OLE2.CREATE ARGLIST;

OLE2.ADD ARG OBJ(listh, object);

OLE2.Create_Arglist

oo

OLE200do0oodododododoUodoUuoUoUoogod
oo

FUNCTION OLE2.Create Arglist

RETURN List Type;
ooo

gboboboobooogooo

OLE2.Create_Arglist0 O

/*
** Declare a variable of the type OLE2.List Type
** then create the argument List Of that name

*
/
my Arglist OLE2.List Type;
BEGIN
my Arglist := OLE2.Create Arglist;
OLE2.Add Arg(my Arglist, 'Sales Revenue');
END;

OLE2.Create_Obj

0o
oLE20 00 00b00o0boboobuooboboobooon
0o
FUNCTION OLE2.Create Obj
(object VARCHAR?2)
RETURN obj type;
goooo

object oLE20 00 000000000DODODOO
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gdd
OoLE20 0 000bo0boboboooooooboobobo

OLE2.Create_Obj00 O

/*

** Create an OLE2 Object

*/

obj := OLE2.Create Obj ('Excel.Application.5');

OLE2.Destroy_Arglist

go
OLE2.Create_ArglistU D0 OO D0O0DOO0OOO0OOOOOOOOO0OO0OOOOOO0
go
PROCEDURE OLE2.Destroy Arglist
(List List Type) ;
goooo

|Li$t OLE2.Create Arglist0 0 000000 OOOOOOOODODOO

OLE2.Destroy_Arglistd O
/ *

** Destroy an argument list.
*/
OLE2.Destroy Arglist (My Arglist);

OLE2.Get_Char_Property

g
OLE20 0 000bobobooooobobobobooboooboono

g

FUNCTION OLE2.Get_Char_ Property
(object obj type,
property VARCHAR2,
Arglist List Type := 0)
RETURN VARCHAR2;
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goood
object oLe2000000000DDODOO0ODOO
property oLe2000000000DOOOOOOOO00000O0O00ODOO
Arglist OLE2.Create_Arglist0 00 0000000000000 OOO
oo
gooo

OLE2.Get_Char_Propertyd O

/*

** Get the property for the object.

*/

str := OLE2.Get_ Char Property(obj, 'text');

OLE2.Get_Num_Property

g
oL 0gobuogbobooboobboobooobon
g
FUNCTION OLE2.Get_Num_ Property
(object obj type,
property VARCHAR2,
Arglist List Type := 0)
RETURN NUMBER;
goood
object oLe20 00 00000ooo0ooooo
property OLE20 00 0000000000000 00000O00ooDo
Arglist OLE2.Create Arglist0 00 000000000000 OOOO
aono
gono

OLE2.Get_Num_Propertyl O

/*

** Get the number value for the center of the map.
*/
X := OLE2.Get Num Property (Map, 'GetMapCenterX') ;
y := OLE2.Get Num_ Property (Map, 'GetMapCenterY') ;
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OLE2.Get_Obj_Property

gd
oL ogobooboooboobooobuoobooboboobboooboon
gd
FUNCTION OLE2.Get Obj Property
(object obj type,
property VARCHAR2,
Arglist List Type := 0)
RETURN OBJ_TYPE;
goooo
object OLE20 00 00000ooO0O0ooooo
property oLe20 00 00000ooo0ooooooon
Arglist OLE2.Create Arglist0 0000000000 OO0OOOODODO
gdd

OLE20 0 000b0oboboooobooboobaoba

OLE2.Get_Obj_Property(l O

/*
**Get the object type value for the spreadsheet object.
*/
the obj:=0LE2.Get Obj Property (spreadsheet obj,
'Application') ;
OLE2.Invoke
g
oL 0 oggoogoogd
0o
PROCEDURE OLE2.Invoke
(object obj type,
method VARCHAR2,
List List Type := 0);
goooo
object OLE20 0000000 0ODOOODOOoOn
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method oLe2000000000ODOOODODODOOO0000

List OLE2.Create_ Arglist0 00 0000000000000 OOO

OLE2.InvokeO O
/*

**Invoke ZoomIn.
*/
OLE2.Invoke (Map, 'ZoomIn', my Arglist);

OLE2.Invoke Num

g
gdboooobooboboooboLE20 bbb oooboobobooboobobooobg
g
FUNCTION OLE2.Invoke Num
(object obj type,
method VARCHAR2,
Arglist List Type := 0)
RETURN NUMBER;
goooo
object OLE20 0000000 0ODOOODOOoOn
method go0o0dboLe20 00000000 DOODOO0O0ODOODO0ODO
Arglist OLE2.Create Arglist0 0 000 0OD00OOOO0OO0OOODODOO
oo
gono

OLE2.Invoke_Num@O O

/*

** Get the number value using the specified method.
*/

the num:=OLE2.Invoke Num (spreadsheet obj, 'npv',

my Arglist);
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OLE2.Invoke_ Char

0o
ggbbooobuoobboboOLE20 0 boobobopoobbooboobooobooono
0o
FUNCTION OLE2.Invoke Char
(object obj type,
method VARCHAR2,
Arglist List Type := 0)
RETURN VARCHAR2;
goooo
object OLe20 00 000000Db0OD0O00ODOO
method go0od0dpboLE2000D000DODO0ODODOODOOOObOObODO
Arglist OLE2.Create Arglist0 0000000000 OO0OOOODODO
oo
oggoo

OLE2.Invoke_Char(d O
/*

** Get the character value for spell obj.
*/
correct:=0LE2.Invoke Char (spell obj, 'spell', my Arglist);

OLE2.Invoke_ODbj

0o
oLE200000bfo0bbooboobbooboobuooboboobbooboo
g
FUNCTION OLE2.Invoke Obj
(object obj type,
method VARCHARZ2,
Arglist List Type := 0)
RETURN OBJ_TYPE;
goooo

object oLE20 00 0000000000000
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method gooOooe2000000O00DOO0ODOOODODOOd
Arglist OLE2.Create Arglist0 0 000000000 OOO0OOOOO

gdd
oLE200gbodobooboooooboobo

OLE2.Invoke_Obj00 O

/*

** Get the object type value for wp_ obj.

*/

para_obj:=0LE2.Invoke Obj (wp obj, 'get para', my Arglist);

OLE2.IsSupported

o

OLE2000000000bOb000ooooooooooboooboOooooooO
o

OLE2 . ISSUPPORTED
oo

gbobobOo00OoLE20 0000000000 TRUEHDODOOOODOFALSEDDOOOODOO

OLE2.IsSupportedd O
/*

** Before calling an OLE2 object in platform independent code,
** yse this predicate to determine if OLE2 is supported on the
** current platform.
*/
IF (OLE2.ISSUPPORTED) THEN
PL/SQL code using the OLE2 package
ELSE
. . message that OLE2 is not supported
END IF;

OLE2.Last_Exception

g

PL/SQLOODOODOODOOOCOOOO0OOLE2000O0bOO0n0OOn
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0o
FUNCTION last_exception return NUMBER;
ogo
FUNCTION last exception(message OUT VARCHAR2) return NUMBER;
goooo
message O000000OO0VARCHAR2ODO OOLE2O OO DOO0ODO0D0O0ODOODOODOD
gooo
go00o0o00o0O0bO0o0O0obO0oDO0oOobDOoDOOo0oo0obOOobOoobOoDOoD
goooboboonoo
oo
gdOooLE200dboooboboobooLE20oonooonono
gooogod

Ej0000000b00obO0oobO0b0oboobOooooDi1booooobooboOob0obOoboogn
gboboobo2b0booboooooboobooooboboboboboboobooboon
god

E000000000OLE2 (Windows)l DO UOOOOOOONUMBERDOOODOODOOOODOO
gbobobooboobobobobobodbSeverityd 00000000 OOOOO
INTEGERD O O BINARY_INTEGERO D OO OO OOO0O0OOO0OO0OODOO0ODOO0OO0OOOO
0000000000 OOLE2.Last_ExcecptionD DO O O0OOOODOODO

OLE2.Last_Exceptiond O

PACKAGE olepack IS

PROCEDURE init(...);

PROCEDURE something(...);

PROCEDURE shutdown(...);

FUNCTION get err (message OUT VARCHAR2) RETURN BINARY INTEGER;
END olepack;

PACKAGE BODY olepack IS

FUNCTION get err (message OUT VARCHAR2) RETURN BINARY INTEGER IS
-- OLE errors are formatted as 32 bit unsigned integers and

-- returned as Oracle NUMBERS.We want to extract only the

-- error code, which is contained in the lowest 16 bits.

-- We must first strip off the top [severity] bit, if it

-- exists.Then, we must translate the error to an

-- INTEGER or BINARY INTEGER and extract the error code.
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-- Some helpful constants:

0x80000000 = 2147483648
0x100000000 = 4294967296

0x0000FFFF = 65535
hibit NUMBER := 2147483648;
four gig NUMBER := 4294967296;
code_mask NUMBER := 65535;
excep NUMBER ;

trunc bi BINARY INTEGER;
ole code BINARY INTEGER;

BEGIN

excep := OLE2.LAST EXCEPTION (message) ;

IF (excep >= hibit) AND (excep <= four gig) THEN
trunc bi := excep - hibit;

END IF;

-- Mask out just the Code section

ole code := BITAND(trunc_bi, code_mask) ;

RETURN ole code;

END get err;

END olepack;

PROCEDURE ole test IS

err code BINARY INTEGER;
err text VARCHAR2 (255) ;

BEGIN

olepack.init (.

) l
olepack. somethlng( )i
olepack.shutdown (.

)

EXCEPTION
WHEN OLE2.OLE_ERROR THEN
err code := olepack.get err(err text);
TEXT IO.PUT LINE('OLE Error #' || err code || ':!'

olepack.shutdown(...) ;

END ole test;

OLE2.List_Type

g

g

gbobobooooboobooboboboooo

List OLE2.LIST _TYPE;

|| err text);
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OLE2.List_Type OO

alist OLE2.LIST TYPE;

alist := OLE2.CREATE_ ARGLIST;
OLE2.ADD ARG (alist, <argumentls);
OLE2.ADD ARG (alist, <argument2s>);

wkbook := OLE2.INVOKE OBJ(my obj, 'methodl', alist);

OLE2.0bj_Type

g

OoLE20 000000000000 000000000000O000000
g

obj OLE2.OBJECT_ TYPE;
gbooogno

B OLE2.0bj_Typel UOLE2U O OO O OunknownD O OO OOO0O0O0O0OO0OOO0O

B0000FormsOD00000O0OO0OOOFORMS_OLE.GET_INTERFACE_POINTERUO 0O O O
gboobaob

OLE2.0bj_Typed O
/*
** Create an OLE2 Object
*/
obj OLE2.0BJECT TYPE;

obj := OLE2.Create Obj ('Excel.Application.5');
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OLE2.0OLE_Error

gd
gboboborLe2noooobooooboobobooooo

g
OLE2.OLE_ERROR EXCEPTION

OLE2.0OLE_Error0) O
PROCEDURE ole test IS
err code BINARY INTEGER

err text VARCHAR2 (255)

BEGIN
olepack.init(...);
olepack. somethlng( L)

olepack.shutdown (. )

EXCEPTION
WHEN OLE2.OLE_ERROR THEN

:= olepack.get err(err text)
|| err code || ':' || err_ text);

err code :
TEXT IO.PUT LINE('OLE Error #'
olepack.shutdown(...);

END ole test;

OLE2.0LE_Not_Supported

gd
OLE20 0 000b00bobooooobooLE2000ooooooooooooooooboobon
gbobooooobooboboboboboooo

go
OLE2.0OLE_NOT_SUPPORTED EXCEPTION

OLE2.0OLE_Not_Supported O

PROCEDURE ole_test IS
err code BINARY INTEGER

err text VARCHAR2 (255)
BEGIN

olepack.init(...);

olepack. somethlng( L)
olepack.shutdown (. )

EXCEPTION
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WHEN OLE2.OLE_NOT_ SUPPORTED THEN
TEXT IO.PUT LINE('OLE2 is not supported on this computer') ;
olepack.shutdown(...);
END ole_ test;

OLE2.Release_ODbj

g

go

goooog

gooogd

PL/SQLOOO00O0O0D00O0O0DOO0O00O0O0OLE20 0000000000 b00b00b00b0000n
oo

PROCEDURE OLE2. Release_Obj
(object obj_type) ;

object OLE2000D000D000DOOO00O0OOn

gbobobooobooobooooobooboboboboboooooboobobO0obobooon
gboboboboboLe20oboooobooboobobooboooooooLE200bonbaonban
gboboooobooboboboooo

OLE2.Release_Obj0 O

/*
**Release the OLE2 object objap.
*/
declare
objap OLE2.0bj Type;
begin

objap:=0LE2.Create Obj ('Excel.application.5');
OLE2.Release Obj (objap) ;
end;

OLE2.Set_Property

go

OLE20 0 000b0bobooobooboobobobobooboooboon
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g

goooog

PROCEDURE OLE2.Set Property
(object obj type,
property VARCHAR2,
value NUMBER,

Arglist List Type := 0);

PROCEDURE OLE2.Set_ Property
(object obj type,
property VARCHAR2,
value VARCHAR2,

Arglist List Type := 0);
object OLE2000D000D0OOODbDOODOOoOn
property OLe20 0000000000000 DO0DOO0O0DbDOoDooDbOo
value oooooooo
Arglist OLE2.Create Arglist0 0000000000 OO0OOOODODO

OLE2.Set_Propertydd O

/*

**Set properties for the OLE2 object “Excel.Application'.

*/

application:=0OLE2.CREATE OBJ('Excel.Application');

OLE2

.Set Property (application, 'Visible', 'True');

workbooks : =OLE2.INVOKE OBJ (application, 'Workbooks') ;
workbook : =OLE2 . INVOKE_OBJ (workbooks, 'Add") ;
worksheets:=0LE2.INVOKE OBJ (workbook, 'Worksheets');
worksheet : =OLE2 . INVOKE OBJ (worksheets, 'Add"') ;

args
OLE2
OLE2

OLE2

:=OLE2.CREATE ARGLIST;
.ADD ARG (args, 4);
.ADD_ ARG (args, 2);
cell:

=OLE2.Invoke Obj (worksheet, 'Cells', args);

.DESTROY ARGLIST (args) ;
OLE2.

Set Property(cell, 'Value', 'Hello Excel!');
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ORA_FFIOOOOO

Ora_Ffi.Ffi_Error
Ora_Ffi.Find_Function
Ora_Ffi.Find_Library
Ora_Ffi.Funchandletype
Ora_Ffi.Generate_Foreign
Ora_Ffi.Is_Null_Ptr
Ora_Ffi.Libhandletype
Ora_Ffi.Load_Library
Ora_Ffi.Pointertype
Ora_Ffi.Register_Function
Ora_Ffi.Register_Parameter
Ora_Ffi.Register_Return
Ora_Ffi.Unload_Library
Ora_Ffil O 1A

Ora_FfiO O 1B

Ora_Ffid 02

Ora_Ffi.Ffi_Error

gd
Ora FfiDOOODOODOOOOOOODOODOODOOOOOOOOOOODbOODOO

g

EXCEPTION Ora Ffi Error;

Ora_Ffi.Ffi_Error0 O

/* This example uses Ora_ Ffi Error */
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PRODEDURE register libs IS
testlib lhandle ora ffi.libhandletype;
BEGIN
/* Attempt to load a dll library
from a non-existant directory*/
testlib lhandle := ora ffi.load_ library
('C:¥baddir¥', 'libtest.dll');
EXCEPTION
WHEN Ora Ffi.Ffi Error THEN
/* print error message */
text io.put line(tool err.message) ;
/* discard the error */
tool err.pop;
END;

Ora_Ffi.Find _Function

g

gboboboboboobooboobobobooboobooobooboobDoobOboboooooboonDo
gbobobooboooboooobobobooobooooooooboobobobobobobobo
uboboboobooobooboobdbdOora_Ffi.Register FunctionD OO0 O0OO0OO0O0O0O0O
gboboboob

g

FUNCTION Ora Ffi.Find Function
(1ibHandle 1libHandleType,
funcname  VARCHAR2)

RETURN funcHandleType;

FUNCTION Ora Ffi.Find Function
(1ibname  VARCHAR2,
funcname VARCHAR2)

RETURN funcHandleType;

goooog

IibHandle Ora_Ffi.Load_Library(d O O Mra_Ffi.Find_LibraryD OO0 000000
goooboooo

funcname goooooooooooooo
libname doodoooobooooooooooooooo

oo

gbobooooobooboobobobooon

109



ORA_FFIDOOOO

Ora_Ffi.Find_FunctionO O

/* Find foreign function handle for
a given foreign library handle and
foreign function name */

BEGIN
funchandle := ora_ffi.find function
(libhandle, 'my func');
END;

* Fin oreign function handle for
/ ind f ign f i handle £
a given foreign function and
foreign library names */

BEGIN
funchandle := ora_ffi.find function
(libhandle, 'my func');
END;

Ora_Ffi.Find_Library

0o
gofdobooooooooooooobooooooooooooooooooooooooon
UO00Ora_FfiLload_Libraryd O DO OO OO0 DOOODOOODOOO
oo
FUNCTION Ora Ffi.Find Library (libname VARCHAR2)
RETURN libHandleType;
goood
libname goooooo
oo

gbobooooboobobobooboooon

Ora_Ffi.Find_LibraryCl O

/* Find foreign library handle for
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a given library name */
BEGIN

libhandle := ora ffi.find library
('mylib.dl1l1l"') ;

END;

Ora_Ffi.Funchandletype
0o

gbobobobooooobobOob0obOobO0bOOoOra_FfiFind_FunctionD OO OOODOO
gbobooooooboooon

go

TYPE Ora_ Ffi.Funchandletype;

Ora_Ffi.Funchandletype O

/* This example uses Ora Ffi Funchandletype */

PROCEDURE define c¢ funcs IS
getresult fhandle ora ffi.funcHandleType;

foo fhandle ora ffi.funcHandleType;
BEGIN

/* Register the info for function getresult */
getresult fhandle := ora ffi.register function
(testlib lhandle, 'getresult');

/* Register the info for function foo */
foo_fhandle := ora_ ffi.register function

(testlib lhandle, 'foo');

END;

Ora_Ffi.Generate_Foreign
gd
ggbooobuooboobbooboobbooboobbopL/SQLuoobbooobon

gbobobobooooobooooooobobobobooboooooboobobobobooon
gbobobobooboooboobooboobobobooooo
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0o
PROCEDURE Ora Ffi.Generate Foreign
(handle libHandleType) ;
PROCEDURE Ora Ffi.Generate Foreign
(handle 1libHandleType,
pkgname VARCHAR2) ;
goooo
handle Ora_Ffi.Load_Libraryd O O ra_Ffi.Find_LibraryD 000000000
goooboDoo
pkgname ooboooboooooooDo

goob0o0oooooooOoo0oo0oDOOo0oooO0ooborI_ 0O0Ob0O00DDO
0000000ooooooOoOOooOOoousTESTOOOOOODOOOO
FFI_LIBTESTOOOOOO

gboobaob

B Ora.Ffi.Generate ForeignO 0 0 0000000000000 O0O0COOOOOOO0OOOOOO
gbobodb0OProcedure BuilderD DO OO DOODOODOOO0OOOOODOOOODOOOOOOO
gboboboobooboboobobobobooopy/sQLOObOobOoboooooong
gbobobooooobooboboobooboobobobooboboboooboooobooobooon
gbo—=0O00O0b00obO0ob0o0ooooboboboboboboooooboobobobobooo
uboboboooobooboboboboboboooboooboobobobo

B Ora_Ffi.Generate Foreign O OO 0O 0O0O0O0OO0OOOOOOPL/SQLUODOOOODMMOOOO
Joddddd0oo00o0o00o0ooooboDO0PRAGMAD O OOO0OO0OOOOOOOOOO
goooooooooooa

PRAGMA interface (C, func name, 11265);
func_nameO 0000000000 O0ODLLOODODOOOOOOOODOOOODOOOOODOOD
000000000 00PL/SQLO0O00DOOOODOODOONDDDOOOOOOOOOOOODn
goo0ooo0oo0o0ooo0o0ooodooo0ooooooooooobooooooDd
ooo
Ora_Ffi.Generate_Foreign( O

/* Define components of package test */

PACKAGE test IS

END;

/*Define package body procedures */

PACKAGE BODY test IS
PRODEDURE register libs IS

BEGIN
/* Load the test library */
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testlib lhandle := Ora Ffi .load library
('c:¥orawin95¥oralibs¥', 'testlib.dll"') ;
END;

PROCEDURE define c¢ funcs IS
getresult fhandle Ora Ffi.Funchandletype;
foo handle Ora_Ffi.Funchandletype;
BEGIN
/* Register the info for function getresult */
getresult fhandle := ora ffi.register function
(testlib lhandle, 'getresult');

/* Register the info for function foo */
foo_fhandle := ora_ ffi.register function
(testlib lhandle, 'foo');

/* Generate PL/SQL package containing all
functions defined in test library */
ora_ ffi.generate foreign
(testlib lhandle, 'test ffi pkg');

END;
END;

Ora_Ffi.ls_Null_Ptr

g
gobooodooooooooboooooooobooobooooaNULLO000o0o0ooaon
g
FUNCTION Ora Ffi.Is Null Ptr (handle libHandleType)
RETURN BOOLEAN;
FUNCTION Ora Ffi.Is Null Ptr (handle funcHandleType)
RETURN BOOLEAN;
FUNCTION Ora Ffi.Is Null Ptr (handle pointerType)
RETURN BOOLEAN;
goood
handle oooooooooooooooooooooood
oo
TRUE oooooNLLO OO0
FALSE oooooNLLoooogd
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Ora_Ffi.ls_Null_Ptr0 O

/* This example uses Ora Ffi.Is Null Ptr */
PROCEDURE register libs IS

BEGIN

/* Load foreign function library */
libhandle := Ora Ffi.load library

('C:¥oralibs¥', 'libfoo.dll');
/* Test whether library is null */
IF (ora_ ffi.is null ptr(libhandle)) THEN
END IF;
END;

Ora_Ffi.Libhandletype

go

goddddd0oodoooooooooooooDooDooDbDoOboObObObObOoODOOOO0O00
Ora_Ffi.Find_Functionl O O 0O 0O O

0o
TYPE Ora_ Ffi.Libhandletype;
Ora_Ffi.Libhandletypell O
/* This example uses Ora_ Ffi.Libhandletype */
PACKAGE test is
/* Specify that testlib lhandle
is a library handle varible type */
testlib lhandle ora ffi.libHandleType;
END;

PACKAGE BODY test IS
PROCEDURE register libs IS

BEGIN
testlib lhandle := Ora Ffi.Load_ library
('C:¥1libdir¥', 'test.dll");
END;
END;
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Ora_Ffi.Load_Library

0o
ggboogoobooboooboobbooboobbooboobLbooo
0o
FUNCTION Ora_Ffi.Load Library
(dirname VARCHAR2,
libname VARCHAR2)
RETURN libHandleType;
goood
dirname goooboboboooboobobog
Iibname gooooobooboooo
oo

gbobobobobooobooobooboobooooobooboobmboboboooboooboonDo
NULLOOOOOoOOoooooo

Ora_Ffi.Load_Library( O

/* This example uses Ora_ Ffi.Load Library */

PACKAGE test is
/* Declare testlib lhandle as an Ora_Ffi
library handle varible type.
testlib lhandle ora_ffi.libHandleType;

END;

PACKAGE BODY test IS
PROCEDURE register libs IS
BEGIN
/* Load the dynamic link library 'test.dll'
from the directory C:¥libdir¥ and return
the handle testlib lhandle.*/
testlib lhandle := Ora Ffi.Load library
('C:¥libdir¥', 'test.dll');

END;

END;
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Ora_Ffi.Pointertype
0o

gbcoboooooobobobobobooobooobooboboboooboobooobo

g

TYPE Ora_ Ffi.Pointertype;

Ora_Ffi.Pointertyped O

/* This example uses Ora Ffi.Pointertype */

PACKAGE imglib IS
/* Declare Function get image which
returns a generic C pointer.*/
FUNCTION get image (ikey IN OUT VARCHAR2)
RETURN Ora_ Ffi.Pointertype ;
/* Declare Procedure show_ image with parameter
idata which is a generic C pointer.*/
PROCEDURE show image (idata Ora_ Ffi.Pointertype,
iscale NUMBER) ;
END;

PROCEDURE display image (keywrd IN OUT VARCHAR2) IS
/* Declare img ptr as a generic C pointer type */
img ptr Ora Ffi.Pointertype;

BEGIN
img ptr := imglib.get image (keywrd) ;
imglib.show image (img ptr, 2) ;

END;

Ora_Ffi.Register_Function
ad
goboobooobooobobooobooboboon

go

FUNCTION Ora Ffi.Register Function
(libHandle 1libHandleType,
funcname  VARCHAR2,
callstd NUMBER := C_STD)

RETURN funcHandleType;
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Ora_Ffi.Load_Library(d O O Mra_Ffi.Find_LibraryD OO0 000000
oooOoooooo

goboooooooooooooon

goobooooooooOooooooboooDoOOoobDoobooOoDo
gbobooooooooooooooobooOooboOoOoOobobOboooDo
gobooooooooooooon

C_STD oooooooooobocoooboooooooooooon
ooo

PASCAL.STD O0OO0O0D0OO0O0OOOPascalD00O00OO00OOOODODODO
oooooo

goood
libHandle
funcname
callstd
ooo

gboboboooooobooobobo

Ora_Ffi.Register_Function] O

/* Define Procedure define c¢ funcs which calls two
Ora Ffi functions, getresult and foo.*/

PROCEDURE define c_funcs is

getresult fhandle
foo fhandle

BEGIN

ora ffi.funcHandleType;
ora_ ffi.funcHandleType;

/* Register the info for function getresult */

getresult fhandle

:= ora ffi.register function

(testlib lhandle, 'getresult');

/* Register the info for function foo */

foo fhandle

ora ffi.register function

(testlib lhandle, 'foo');

/* Generate PL/SQL package containing all
functions defined in test library */
ora_ ffi.generate foreign
(testlib lhandle, 'test ffi pkg');

END;

Ora_Ffi.Register_Parameter

g

gboboboboooooboobooboboboboooboooon
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0o
PROCEDURE Ora Ffi.Register Parameter
(funcHandle funcHandleType,
cargtype PLS_ INTEGER) ;
PROCEDURE Ora_Ffi.Register Parameter
(funcHandle funcHandleType,
cargtype PLS INTEGER,
plsargtype PLS INTEGER) ;
goooo
funcHandle Ora_Ffi.Register_FunctionO O O Ora_Ffi.Find_FunctionD 00O 0OOO0O
00o0ooooooooooo
cargtype oo0o0ooocooooooOoOooooOoOoooooOooocooooooO
000000000 0oo0o0o0oooO0o00ooo0oooOOono
C_CHAR CHARO OO OOoOoOO
C_CHAR_PTR CHAR *0 000000
C_DOUBLE DOUBLED DD OODOO
C_DOUBLE_PTR DOUBLE *00 O OO OO
C_FLOAT FLOATOODOOOOO
C_FLOAT_PTR FLOAT *0 000000
C_INT INTOOOODOOO
C_INT_PTR INT 0000000
C_LONG oo oooooo
C_LONG_PTR LONG "0 000000
C_SHORT SHORTO O O oooQo
C_SHORT_PTR SHORT *D 000000
C_VOID_PTR VoID *0 000000
plsargtype OooOopP/QLOODODOODOOOOOOO

Ora_Ffi.Register_Parameter(] O

/* Define Procedure define c_funcs which calls two
Ora_ Ffi functions, getresult and foo.*/

PROCEDURE define c¢ funcs is
getresult fhandle ora ffi.funcHandleType;
foo fhandle ora ffi.funcHandleType;

BEGIN
/* Register the info for function getresult */
getresult fhandle := ora ffi.register function

(testlib lhandle, 'getresult');

/* Register the info for function foo */

foo fhandle := ora ffi.register function
(testlib lhandle, 'foo');

/* Register the return type for function foo */

ora ffi.register return
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(foo_fhandle, ora ffi.C SHORT) ;
/* Register the parameter info for function foo */
ora_ ffi.register parameter
(foo_fhandle, ora_ffi.C FLOAT) ;
ora_ ffi.register parameter
(foo_fhandle, ora_ ffi.C INT);
ora_ ffi.register parameter
(foo_fhandle, ora_ffi.C CHAR_PTR) ;

/* Generate PL/SQL package containing all functions
defined in test library */
ora_ffi.generate foreign
(testlib lhandle, 'test ffi pkg');

END;

Ora_Ffi.Register_Return

go

go

gbobobooooboooboooboobobobobooooo

PROCEDURE Ora Ffi.Register Return
(funcHandle funcHandleType,
creturntype PLS INTEGER) ;

PROCEDURE Ora Ffi.Register Return
(funcHandle funcHandleType,
creturntype PLS INTEGER,
plsreturntype PLS INTEGER) ;

goood

gboooooooooooao

funcHandle Ora_Ffi.Register_FunctionO O O Ora_Ffi.Find_FunctionD OO0 O 0OO0O0O
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creturntype

gbobooboooooooboooboooooo
C_CHAR CHARO OO QOOQoOo

C_CHAR_PTR CHAR *00000ODODO
C_DOUBLE DOUBLECD OO O ODODO
C_DOUBLE_PTR DOUBLE *OD O OO0D0OOO
C_FLOAT FLOATO O OO QO0ODO
C_FLOAT_PTR FLOAT *000O0O0D0O0O
C_INT INTOOOOOOO
C_INT_PTR INT *D000000
C_LONG oNneoooooog
C_LONG_PTR LONG *DO0D000D0DO
C_SHORT SHORTO O OO OO0
C_SHORT_PTR SHORT *0D 000000

C_VOID_PTR VOID 0000000

plsreturntype

Oo000P/QLODOODODOOOOOODO

Ora_Ffi.Register_Return] O

/* Define Procedure define c_funcs which calls two

oobooboOooooooo0oooboocoboooooobooobOoooo

Ora_ Ffi functions, getresult and foo.*/

PROCEDURE define c_funcs is

getresult fhandle
foo fhandle

BEGIN
/* Register the i
getresult_ fhandle

ora ffi.funcHandleType;
ora_ ffi.funcHandleType;

nfo for function getresult */
:= ora_ffi.register function

(testlib lhandle, 'getresult');
/* Register the return type for function getresult */

ora ffi.register return

(getresult fhandle, ora ffi.C CHAR PTR) ;

/* Register the info for function foo */
foo fhandle := ora ffi.register function
(testlib lhandle, 'foo');

/* Register the return type for function foo */

ora ffi.register return
(foo_fhandle, ora ffi.C SHORT) ;

/* Generate PL/SQL package containing all
functions defined in test library */
ora_ ffi.generate foreign
(testlib lhandle, 'test ffi pkg');

END;
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Ora_Ffi.Unload_Library

g

g

goooog

gbobobooboooboobobobobooboboboooooboooboobobobobobo

gbobobooboooboobobobooooon

PROCEDURE Ora_ Ffi.Unload Library
(1ibHandle 1libHandleType) ;

|linandle gooooooobooooooooooobooon

Ora_Ffi.Unload_Library( O

/* First load a dll library */

PROCEDURE register libs IS

test_lib Ora_Ffi.Libhandletype;
BEGIN

/* Load the testlib.dll library

from directory C:¥libs¥ */
testlib lhandle := ora ffi.load library
("C:¥1libs¥', 'testlib.dll');

END;

/* Generate PL/SQL Package containing
funtions from the test library.*/

PROCEDURE define c¢ funcs IS

Ora_Ffi.Genereate Foreign (testlib lhandle,
'test Ffi Pkg')';

END;
/* Unload the library */
PROCEDURE unload libs IS
BEGIN
/* Unload the dll library assigned to the
library handle 'test 1lib.'*/
Ora_Ffi.Unload library(testlib lhandle) ;

END;
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Ora_FfiO O 1A

Microsoft WindowsU U 0 U O 0O 0O 00O 0O 0O O C¥windows¥system¥msvert.dliD D O CO OO O OO
OpowD OODOO0OODOOODOOOODOOODOOpowDOODODOOOODxOyo oo
ooo

int pow(int x, int vy)

gbobobobooooboobobobobobooboooooprPw/SQLOObDObOOoOOoOonoOn
ao

PACKAGE mathlib IS
FUNCTION pow (x NUMBER, y NUMBER)
RETURN NUMBER;
END;

000000 PL/SQLO OO OO OO mathlib.powd DO OO0O0O0O0O0OOOOmsvert.dllD OO0
gbobdbdpowdDOoOoooOooOo

gbobobooobooboboboooooboobobobooboooooboobobO0obobooon
gboboboobooboooooooboooboboboboboooooobobOobo
gboobaob

O0: 0000PRAGMADUDOODOODOOOOOOODOODODODODOODOOf to_power
OPL/SSQLO 0 0D0DOO0ODOOODDOO0ODOOCO0DOOODDOOO0DOO0oOoDooOooDooooD
PL/SQLO 0 00O O OO DO OO Ora_Ffil O 1BO U O Ora_Ffi.Generate_Foreignl O OO0 OO0 O
O000OPL/SQLOmathlib0 00000000000 0O0OOOOOOOOOOOOOIBOOO

PRAGMADO OO 00O OO O OOra_Ffi.Generate_Foreign0 O O OO0 OO00OO00OO0OOOOODOODOO
ooo

PACKAGE BODY mathlib IS
/* Declare the library and function handles.*/
mathlib_lhandle Ora_Ffi.Libhandletype ;
to power fhandle Ora Ffi.Funchandletype ;

/* Create the PL/SQL function that will actually */

/* invoke the foreign function. */

FUNCTION ff to power (fhandle Ora Ffi.Funchandletype,
x NUMBER, y NUMBER)RETURN NUMBER;

PRAGMA interface(C, ff to power, 11265);

/* Create the PL/SQL function that is defined in */
/* the package spec.This function simply */
/* passes along the arguments it receives to x/
/* ff to power (defined above), prepending the */
/* foreign function handle to the argument List.*/
FUNCTION pow (x NUMBER, y NUMBER) RETURN NUMBER IS
BEGIN

RETURN (ff to power (to _power fhandle, x, y));
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END pow;

/* Define the body of package mathlib */
BEGIN

/* Load the library.*/
mathlib lhandle := Ora Ffi.Load Library
('C:¥WINDOWS¥SYSTEM¥', 'msvcrt.dll');

/* Register the foreign function.*/
to power fhandle := Ora Ffi.Register Function
(mathlib lhandle, 'pow', Ora_Ffi.C Std);

/* Register both parameters of function to_power.*/

Ora_Ffi.Register Parameter (to power fhandle,
Ora_Ffi.C_DOUBLE) ;

Ora_Ffi.Register Parameter (to power fhandle,
Ora_Ffi.C_DOUBLE) ;

/* Register the return type.*/
Ora_Ffi.Register Return (to power fhandle, Ora Ffi.C DOUBLE) ;

END; /* Package Body Mathlib */

msevrt.dIO O OCOOOO00OO0OpowD ODOUOOOOO0OO0O0O0OO0OOmathlibdOOO0OOO00O
gbobooopL/SQLUbObOObDOpowb O OOODOODOODOODOOOOOO

PL/SQL>
PROCEDURE raise to power (a in number, b in number) IS
BEGIN
text io.put line(mathlib.pow(a,b));
END;
PL/SQL> raise to power(2,9);
512

Ora_FfiO O 1B

obOdbO0obO0Oora FfiDO1ADODOOCOOODOODOOpowD ODODOOOOODODOOOO
0 O Ora_Ffi.Generate_Foreign0 OO O OO0 O0OO0OOOPL/SQLODOOODOOODOOODOOOC
JobdddddddoooooooOPRAGMAD DO D ODOOD0ODOD0OOOOOOODODODODODOO
0do0ooobOOoooooobOoobOo0o0DObo0oDbOo0obOOo0obDoOooboooboOooobOon

/* Create package mathlib that will generate a PL/SQL
package using a foreign file C function to raise a

123



ORA_FFIDOOOO

number to a power.The parameter, pkg name, lets you
specify the name of the generated package.*/
PACKAGE mathgen IS

PROCEDURE gen (pkg name IN VARCHAR2) ;
END;

PACKAGE BODY mathgen IS
/* Define the 'gen' procedure that will generate the
foreign file package.*/
PROCEDURE gen (pkg name IN VARCHAR2) IS
/* Declare the library and function handles.*/
mathlib lhandle Ora_ Ffi.Libhandletype ;
to power fhandle Ora Ffi.Funchandletype ;

BEGIN /* package body mathlib */
/* Load the library.*/
mathlib lhandle := Ora Ffi.Load Library
('"C:¥WINDOWS¥SYSTEM¥', 'msvcrt.dll!');

/* Register the foreign function.*/
to power fhandle := Ora Ffi.Register Function
(mathlib lhandle, 'pow', Ora_Ffi.C Std);

/* Register both parameters of the foreign function.*/
Ora_Ffi.Register Parameter (to power fhandle,

Ora_Ffi.C DOUBLE) ;
Ora_Ffi.Register Parameter (to_power fhandle,

Ora_Ffi.C DOUBLE) ;

/* Register the return type of the foreign function.*/
Ora_Ffi.Register Return (to power fhandle, Ora Ffi.C DOUBLE) ;

/* Generate a PL/SQL package containing the foreign C function,
'pow. 'You can name the new package by specifying a value
for the parameter, pkg name, when you generate the package.*/
Ora_Ffi.generate foreign(mathlib lhandle, pkg name) ;

END; /* Procedure gen */
END; /* Package Body mathgen */

gbobobooboobobobobobooooboobdbOl mathgen O0OOOODO gen.
gboborpsQrUboobooboobdobobooobobooboobopL/sQLbooooogn
mathlibD 00 00000000000DO0000O000O00000O0

PL/SQL> mathgen.gen('mathlib') ;

Ub0b000OmathlibOD O 0000000000 OOCODOO0DOOOOOOOOODOODOODO
gbooobd
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Ora_Ffi(d

PROCEDURE raise to power (a in number, b in number) IS
BEGIN
text io.put line(mathlib.pow(a,b));
END;
PL/SQL> raise to power (5,2) ;
25

2

U0O0D00C¥eralibs¥imglibdlD OO OOOCOOUODOODOODOOOOOOOOOOOOODOO
gboboboob

void *get image (char *imgkey)
void show_image (void *binimage, float iscale)

get imagel 0000000000 0O00O00O0OO0OOOOODOO0DOODOOOOOOODOODOO
goooooobooboboboooboobobobooboooooobooobooobooooon
UD0Oshow_imageDl OO DOODOODOOOOOOOOOO

gboboboboooboobobobobooobooooobooobopL/SQLUbOOOOOOnOOn
gboobd

PACKAGE imglib IS
FUNCTION get image (ikey IN OUT VARCHAR2)
RETURN Ora_ Ffi.pointerType;

PROCEDURE show_ image (idata Ora_ Ffi.pointerType,
iscale NUMBER) ;
END; /* package imglib */

gbobooooboobobobooboooon

PACKAGE BODY imglib IS
/* Declare the library and function handles.*/
imglib lhandle Ora_Ffi.libHandleType;
get image fhandle Ora Ffi.funcHandleType;
show_image fhandle Ora_ Ffi.funcHandleType;

/* Create the PL/SQL function that will actually */
/* invoke the 'get image' foreign function. */
FUNCTION ff get image (fhandle Ora Ffi.funcHandleType,
ikey IN OUT VARCHAR?2)
RETURN Ora_ Ffi.handleType;
PRAGMA interface(C, ff get image, 11265);
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/* Create the 'get image' PL/SQL function that is */
/* defined in the package spec. */
FUNCTION get image (ikey IN OUT VARCHAR2)
RETURN Ora_ Ffi.pointerType IS
ptr Ora Ffi.pointerType;
BEGIN
ptr.handle := ff get image(get image fhandle, ikey);
RETURN (ptr) ;
END; /* function get image */

/* Create the PL/SQL procedure that will actually */
/* invoke the 'show image' foreign function. */
PROCEDURE ff show image(fhandle Ora Ffi.funcHandleType,
idata Ora_ Ffi.handleType,
iscale NUMBER) ;
PRAGMA interface(C, ff show image, 11265);

/* Create the 'show image' PL/SQL procedure that is */
/* defined in the package spec. */
PROCEDURE show_ image (idata Ora_ Ffi.pointerType,

iscale NUMBER) IS

BEGIN
ff show image (show image fhandle, idata.handle, iscale);
END; /* procedure show_image */

BEGIN /* package body imglib */

/* Load the library.*/
imglib_lhandle := Ora_Ffi.Load Library
('C:¥oralibs¥', 'imglib.dll');

/* Register the foreign functions.*/

get image fhandle := Ora_ Ffi.Register Function
(imglib lhandle, 'get image', Ora Ffi.C Std);
show_image fhandle := Ora_Ffi.Register Function

(imglib lhandle, 'show image', Ora Ffi.C Std);

/* Register the parameters.*/
Ora_Ffi.Register Parameter (get image fhandle,
Ora Ffi.C Char Ptr);

Ora_ Ffi.Register Parameter (show image fhandle,
Ora_ Ffi.C Void Ptr);

Ora_ Ffi.Register Parameter (show image fhandle,
Ora_Ffi.C Float);

/* Register the return type ('get image' only) .*/
Ora_Ffi.Register Return(get image fhandle,
Ora_ Ffi.C Void Ptr);
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END; /* package body imglib */

gboboboooboooobooboboboobooooooboobobobobooboooboon
PL/SQLOOO0O00O000000O0OO0

PROCEDURE display image (keywrd IN OUT VARCHAR2) IS
img ptr Ora Ffi.Pointertype;

BEGIN
img ptr := imglib.get image (keywrd) ;
imglib.show image (img ptr, 2);

END; /* procedure display image */
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ORA_NLSO OO OO

Ora_NIs.American
Ora_NIls.American_Date
Ora_NIs.Bad_Attribute
Ora_NIs.Get_Lang_Scalar
Ora_NIls.Get_Lang_Str
Ora_NIs.Linguistic_Collate
Ora_NIs.Linguistic_Specials
Ora_NIs.Modified_Date_Fmt
Ora_NIls.No_Item
Ora_NIls.Not_Found
Ora_NIs.Right to Left
Ora_NIls.Simple_Cs

Ora_NIs.Single_Byte

Ora_NlIs.American

g

oobooooooodoobo "usS"O00TRUEDOOOOOOOFALSEDOOOOOO
g

FUNCTION Ora_ Nls.American

RETURN BOOLEAN;
oo

TRUEUO O O FALSEQO

Ora_NIs.American O
/*

** Determine if you're dealing with an American
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** set or not
*/
PROCEDURE is american (out Text IO.File Type) IS
us BOOLEAN;
BEGIN
us := Ora_ Nls.American;
IF us = TRUE THEN
Text IO.Put (out, 'Character set it American');
ELSE
change_char_set;
END IF;
END;

Ora_NlIs.American_Date

g

g

god

gboboboO0oO"uwsS"OOOTRUEDOOOOOODOOFALSED O ODOODOO

FUNCTION Ora Nls.American Date
RETURN BOOLEAN;

TRUEU 0O O FALSEO

Ora_NIs.American_Dateld O

/*
** Determine if date format is American
*
/
PROCEDURE 1is amerdate (out Text IO.File Type) IS
usd BOOLEAN;
BEGIN
usd := Ora_Nls.American Date;
IF usd = TRUE THEN
Text IO.Put (out, 'Date format is American');
ELSE
change_date_to_us;
END IF;
END;
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Ora_Nls.Bad_Attribute

gd
Ora_NIs.Get_Lang_Scalar(] U 0 Ora_NlIs.Get_Lang St 000000000000 DOOO0ODO

g

Ora Nls.Bad Attribute EXCEPTION;

Ora_NIs.Bad_Attributed O

/*
** Handle the Bad Attribute exception
*/
EXCEPTION
WHEN Ora_ Nls.Bad Attribute THEN
Text IO.Put Line('Check calls to Get Lang Scalar
and Get_Lang_ Str.A bad attribute name was found.');

Ora_NIs.Get_Lang_Scalar

g
Uob0o00oo0O0c00b0O00b00O000D0GET_LANG_SCALARDOOO0OO0OO00O000O0
uoooooooocooon
go
FUNCTION Ora Nls.Get Lang Scalar
(attribute PLS_INTEGER)
RETURN NUMBER;
goooog
attribute ORANLSOOOO0OO0OOO00O0O00O00000000000000O0O0O0RANLS
ooooooooooooooo
god

god

Ora_NIs.Get_Lang_Scalar( O
/*

** Retrieve and print out the language number
*/
PROCEDURE lang num (out Text IO.File Type) IS
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lang num NUMBER;

BEGIN
lang num := Ora Nls.Get Lang Scalar
(Ora_Nls.Iso Alphabet) ;
Text IO.Putf (out, "Current Language numer is %s¥n",
lang num) ;
END;

Ora_NIs.Get_Lang_Str

g

go

goood

god

oboboboo0ooob0OO0obO0bO0ObO0O000GET_LANG STROODOOODOODOOOOOOO

gboboooogon

FUNCTION Ora Nls.Get Lang Str
(attribute PLS_INTEGER)
RETURN VARCHAR2;

gbooooooooboooo

attribute ORANLSO OO O0O00DOO00D0COO00O0O0DODODODOO0ODDOOORANLS

goao

Ora_NIs.Get_Lang_Strd O

/*
** Retrieve and print out the language name
*
/
PROCEDURE lang name (out Text IO.File Type) IS
lang name VARCHAR2 (80) ;
BEGIN
lang _name := Ora_Nls.Get_Lang Str
(Ora_Nls.Language) ;

Text IO.Putf (out, "Current Language is %s¥n",

lang name) ;
END;
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Ora_NiIs.Linguistic_Collate

g
gobooooooodoboooooooooooooooooobodoobodTRUEDOOO
UOO0OO0OFALSEDOOOOODO
g
FUNCTION Ora Nls.Linguistic Collate
RETURN BOOLEAN;
oo
TRUED 0O O FALSEO
oooooon

TRUEDOOOOOO2000000000000000000000000000000000
gbooooboboboboooobooboooobooboboooooboobobobooboooon
gboboooooonDg

0000000000000 0000000000000000000oooooooog"?.
O'v'oboobooboboobooooooobobobo =z oboobooooboobon

Ora_NiIs.Linguistic_Collate[] O
/*

** Determine whether or not special collating is
** needed.
*/
collate := Ora Nls.Linguistic Collate;
IF collate = TRUE THEN
lang name (langinfo.txt);
Text IO.Put ('This needs special collating.');
END IF;

Ora_NIs.Linguistic_Specials
ad
0000000000000 0O0O0OTRUEDODDOODOOOOOFALSED D OOOOO

go

FUNCTION Ora Nls.Linguistic Specials
RETURN BOOLEAN;
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gdd
TRUEO O O FALSEQO
goddoo

gobobobooooo/mooboboboobooobooboboboobooooooobobo
gbobobooos'hiboboboooorss"o20b000000000020000000
gbobobdo

gbobobobooboboooooooobooboboboooboooooboooooboboOobo
gboboboobooboooooooobobobobooobboboooooboobobobo
gboboboobooboobooboboboboooooboobobobo

Ora_Nis.Linguistic_SpecialsC O
/*

** Determine whether or not specials are in use
** and how to deal with them if so
*/
specials := Ora Nls.Linguistic Specials;
IF specials = TRUE THEN
lang name (langinfo.txt);
Text IO.Put ('Specials are in use.');
END IF;

Ora_NIs.Modified Date Fmt

g

Uoboooooood0ob0O00TRUEDHOOOOOOO0OFALSEDOOOOON
g

FUNCTION Ora Nls.Modified Date Fmt

RETURN BOOLEAN;
oo

TRUEUO O O FALSEQO

Ora_NIs.Modified_Date_FmtO O
/*

** Determine whether or not the date format has been
** modified

*/

modify := Ora Nls.Modified Date Fmt;
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IF modify = TRUE THEN
Text IO.Putf (langinfo.txt, 'The date format
has been modified.');
END IF;

Ora_NIs.No ltem
RN
JO00000dooooggooooogoooooggoooogooooo

g

Ora Nls.No Item EXCEPTION;

Ora_NIs.No_lItemO O
/*

** Hand the exception for an unidentified attribute constant
*/
EXCEPTION
WHEN Ora.Nls.No Item THEN
Text IO.Put ('An attribute supplied is not wvalid.');

Ora_Nis.Not_Found

go
gbobobobooobobOob0obO0obob0ob0o0oO0ob00b0ODbODOra_Nls.Get_Lang Scalar
gbobobo0oboobOobOoraNIs.Get Lang St 000000000 OOOOOOOOO
ao

gd

Ora Nls.Not Found EXCEPTION;

Ora_NIs.Not_FoundO O
/*

** Hand the exception for an item that was not found
*/
EXCEPTION
WHEN Ora.Nls.Not_ Found THEN
Text IO.Put ('The item was not found, check calls to Get Lang.');
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Ora_NIs.Right_to_Left

g

g

oo

gbobobooobooboo"obo"™000OTRUEDODOOOOOOOFALSEDOOOOODO

FUNCTION Ora_ Nls.Right To Left
RETURN BOOLEAN;

TRUEUO O O FALSEQO

Ora_NIs.Right_To_LeftO O

/*
** Verify that the language is a right-to-left language
*

/
rtl := Ora_Nls.Right To Left;
IF rtl = FALSE THEN

Text IO.Put (langinfo.txt, 'This is not a right to left

language.') ;

END IF;

Ora_NIs.Simple_Cs

go

go

oo

gboboboooooooboboboOoobooboooobobobO0obOoboo0nTRUE
gbobOoboO0oUOO0FALSEDDOOOOO

FUNCTION Ora Nls.Simple Cs
RETURN BOOLEAN;

TRUEO O O FALSEQO

Ora_NIs.Simple_CsO O

/*
** Determine i1f the language is simple or not

*/
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simplecs := Ora Nls.Simple Cs;
IF simplecs = TRUE THEN
lang name (langinfo.txt);
Text IO.Put ('This language uses a simple
character set.');
ELSE
lang name (langinfo.txt);
Text IO.Put ('This language uses a complex
character set.');
END IF;

Ora_NIs.Single_Byte

g

go

oo

gboboboooooboobobobob0iobobobobO0oO0TRUEDDOOOOODOODO
FALSED OO OOODO

FUNCTION Ora_ Nls.Single Byte
RETURN BOOLEAN;

TRUEU 0O O FALSEO

Ora_NIs.Single_Byte(J O

/*
** Determine if the character set is single or multi-byte
*

/
bytes := Ora Nls.Single Byte;
IF bytes = FALSE THEN

lang name (langinfo.txt);

Text IO.Put ('This is a multi-byte character set.');
END IF;
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ORA_PROFOODODOO

Ora_Prof.Bad_Timer
Ora_Prof.Create_Timer
Ora_Prof.Destroy_Timer
Ora_Prof Elapsed_Time
Ora_Prof Reset_Timer
Ora_Prof.Start_Timer

Ora_Prof.Stop_Timer

Ora_Prof.Bad Timer

go

OOORA_PROFOUODOOOODOOOODOODOODODOOOOOODOODODOODOOOOO
gbobobdo

go

Ora_Prof.Bad _Timer EXCEPTION;

Ora_Prof.Bad_Timerd O
/*

** Create a timer, start it, run a subprogram,
** gtop the timer, then display the time in
** geconds.Destroy the timer when finished.
*
/
PROCEDURE timed proc (test VARCHAR2) IS
i PLS_INTEGER;
BEGIN
Ora_Prof.Create Timer('loop2');
Ora_Prof.Start Timer('loop2') ;
test;
Ora_Prof.Stop Timer ('loop2');
Text IO.Putf ('Loop executed in %s seconds.¥n',
Ora_Prof.Elapsed Time('loop2'));
Ora_Prof.Destroy Timer ('loop2');
EXCEPTION
WHEN ORA PROF.BAD TIMER THEN
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text io.put line('Invalid timer name') ;

END;

Ora_Prof.Create Timer

oo
vdbdododododooooomooooooooooooooooooooooon
vdodooooooodood
RN
PROCEDURE Ora_Prof.Create_ Timer
(timer VARCHAR2) ;
goodo

| timer 00000000

Ora_Prof.Create_Timerd O

/*

**Allocate the timer 'LOOPTIME'.
*/
Ora_Prof.Create Timer ('LOOPTIME') ;

Ora_Prof.Destroy_Timer

RN
pdbooodo0ooooooooooooooooooooooooooooooooooon
ooooooooooooOoOoOOOOOOOOOOOOOOOOOOOOOOOOOOOO000
oood
oo
PROCEDURE Ora_Prof.Destroy Timer
(timer VARCHAR2) ;
goodo

| timer 00000000

Ora_Prof.Destroy_Timerd O
/*
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**Destroy the timer 'LOOPTIME'.
*/
Ora_Prof.Destroy Timer ('LOOPTIME') ;

Ora_Prof.Elapsed_Time

g
Ora_ProfReset_ Timerl D0 000000000 0OO0OO0OO0OOOOCOOOOOOOOCOOO
gooo
o
FUNCTION Ora Prof.Elapsed Time
(timer PLS_ INTEGER)
RETURN PLS_ INTEGER;
goood
timer oooooooo
oo

gbobobooooboboobobobobooboooo

Ora_Prof.Elapsed_Timel O
/*

** Create a timer, start it, run a subprogram,
** gtop the timer, then display the time in
** geconds.Destroy the timer when finished.
*
/
PROCEDURE timed_proc (test VARCHAR2) IS
i PLS INTEGER;
BEGIN
Ora_Prof.Create Timer ('loop2');
Ora_Prof.Start Timer('loop2') ;
test;
Ora_Prof.Stop Timer('loop2') ;
Text IO.Putf ('Loop executed in %s seconds.¥n',
Ora_Prof.Elapsed Time('loop2')) ;
Ora_Prof.Destroy Timer ('loop2');
END;
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Ora_Prof.Reset_Timer

RN
vdooooooooodouooooooooo
RN
PROCEDURE Ora_Prof.Reset Timer
(timer VARCHAR2) ;
goodo

| timer 00000000

Ora_Prof.Reset_TimerQd O

PROCEDURE multi time IS
i PLS_ INTEGER;

BEGIN
Ora_Prof.Create Timer ('loop') ;

-- First loop...
Ora_Prof.Start Timer('loop') ;
FOR i IN 1..10 LOOP
Text IO.Put Line('Hello');
END LOOP;
Ora_Prof.Stop Timer ('loop') ;

-- Second loop...

Ora_Prof.Start Timer ('loop') ;
FOR i IN 1..10 LOOP
Text IO.Put Line('Hello');
END LOOP;
Ora_Prof.Stop Timer('loop') ;
Ora_Prof.Destroy Timer ('loop');
END;

Ora_Prof.Start_Timer

go

000000000000 Ora_Prof.Timer_Starttd 0 00 O O O O O Ora_Prof.Timer_Stop 0 O O O
goddddd0oooooooooooooooobooboooon
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g

PROCEDURE Ora Prof.Start Timer
(timer VARCHAR2) ;

goooog

| timer 00000000

Ora_Prof.Start_TimerQd O

PROCEDURE multi time IS
i PLS_ INTEGER;
BEGIN
Ora_Prof.Create Timer ('loop') ;
-- First loop...
Ora_Prof.Start Timer('loop') ;
FOR i IN 1..10 LOOP
Text IO.Put Line('Hello');
END LOOP;
Ora_Prof.Stop Timer('loop') ;

-- Second loop...
Ora_Prof.Start Timer ('loop') ;
FOR i IN 1..10 LOOP

Text IO.Put Line('Hello');
END LOOP;
Ora_Prof.Stop Timer ('loop') ;
Ora_Prof.Destroy Timer('loop');

END;

Ora_Prof.Stop_Timer

g
Udbo0od0obddbOdoOra_Prof.Timer_Start O 0O O O 0O O O Ora_Prof. Timer_StopU 0 U 00 [
gboboooobobooboboboooooooboobobo
gd
PROCEDURE Ora_Prof.Stop Timer
(timer VARCHAR2) ;
goooo

timer gooooooo
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Ora_Prof.Stop_Timer O

PROCEDURE multi_time IS
i PLS INTEGER;

BEGIN
Ora_Prof.Create Timer ('loop') ;

-- First loop...
Ora_Prof.Start Timer ('loop') ;
FOR i IN 1..10 LOOP
Text IO.Put Line('Hello');
END LOOP;
Ora_Prof.Stop Timer ('loop') ;

-- Second loop...
Ora_Prof.Start Timer ('loop') ;
FOR i IN 1..10 LOOP

Text IO.Put Line('Hello');
END LOOP;
Ora_Prof.Stop Timer ('loop') ;
Ora_Prof.Destroy Timer ('loop');

END;
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TEXT_IOOOOOO

Text_IO.Fclose
Text_IO.File_Type
Text_I10O.Fopen
Text_I10.Is_Open
Text_I10.Get_Line
Text_IO.New_Line
Text_IO.Put
Text_IO.Putf

Text_I1O.Put_Line

Text 10.Fclose

RN
pooooooooooood
oo
PROCEDURE Text IO.Fclose
(file file type);
ooooo

|file goboooooboooooooooo

Text_|O.Fclose O

/*
** Close the output file.
*/

Text IO.Fclose (out file);
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Text_lO.File_Type

gd
gbobooooboobobobooboooon

g

TYPE Text IO.File Type;

Text_IO.File_Type O
/*

** Declare a local variable to represent
** the output file you will write to.

*/
out file Text IO.File Type;

Text_lO.Fopen

o
goboooooboooooooooooon
o
FUNCTION Text IO.Fopen
(spec VARCHAR2,
filemode VARCHAR2)
RETURN Text IO.File Type;
goood
spec o0oooo0ooooo/o000000000000
filemode oooO0ooo0bo0o0oo0o0oooO0O0b0O0m/0000000001
ooooooooooooooooooooboog
R O000000O0O0O0O0O0O0OOO0OO0000000
W OooooooooooOoOOoO0OO000000000000000000
ooooooooooooooooo
A - ODooooOoOOooOOOOOO0O0O0O0O0C0COOOOO0000000004d
ooooooooooooooooooooo
oo

gboboboboooboooboooboon
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Text_lO.FopenO O

/*

** Declare two local variables to represent two files:
** one to read from, the other to write to.

*/

in file Text IO.File Type;

out file Text IO.File Type;

in file := Text IO.Fopen('salary.txt', 'r');

out file := Text IO.Fopen('bonus.txt', 'w');

Text_lO.Is_Open

go

go

goooog

oo

gbobobooboooooboobobobooboobooooobobobo

FUNCTION Text IO.Is Open
(file file_ type)
RETURN BOOLEAN;

file uboboooooboooooooooo

TRUEU 0O O FALSEO

Text_lO.Is_Open O

/*
** Determine if the output file is open.If so,
** then close it.

*/

IF Text IO.Is Open(out file) THEN
Text IO.Fclose(out file);

END IF;

150



Text_|O.Get_Line

Text 10.Get_Line

0o
ggboooobuoobbooobO0o0bOUenddDD OO Orext_10.Get_Linell 0O 00 00O O
gdbdbooboddobtboodbbooobo0obO 000 bOUEOFUO OO ODOoOobOoOooD
gooooobogon
Odb00d0ikem0000000O0OOOValue Erorf0 000000 0O0OODOOOOODOOOODO
00000000 0O0ONo _Data FounddODOOOQODOOODODO
g
PROCEDURE Text IO.Get Line
(file file type,
item OUT VARCHAR?2) ;
goooo
file goooboobobooobooboog
item goo0ob0o0oOoooOoooooobo

Text_|O.Get_Lined O
/*

** Open a file and read the first line
** into linebuf.
*/
declare
in file Text IO.File Type;
linebuf VARCHAR?2 (80) ;

begin
in file := Text IO.Fopen('salary.txt', 'r');
Text IO.Get Line(in file,linebuf) ;

end;

Text_10.New_Line

gd
gobobobooooboobobooboobobobobobooboobobobobobobobobobo
gbobobooooooobooboboboooooobobooboooboooobooooboOobon
OText_ IONew_LineD OO O0OOO0OO0O01IOOOOOOOO

g

PROCEDURE Text IO.New Line
(file file type,
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goood

n PLS INTEGER := 1);

PROCEDURE Text IO.New Line
(n PLS INTEGER := 1);

file gbooooooobooooooooo

n gooao

Text_IO.New_Lined O

/*

** Write a string to the output file, then
** create a newline after it.

*/

Text I0.Put (out file, SYSDATE) ;

Text IO.New Line(out file, 2);

Text 10.Put

g

g

gboboboooboobooboobobooboobooooooobobobObobobooboooon
g0O0D0idtemd 000 VARCHAR2O DATED NUMBERDO O O PLS_INTEGERO O O OO ODOO
Text_ IOPutU OO DOODOOO0OOOOOOODOOOO0ODOOOOOOOOOO0OOOOODbO

U VARCHAR2D O OOOOOODOOOOOOOoOOooooOobobobobooobooobono
gboboboooooobogon

PROCEDURE Text IO.Put
(file file type,
item VARCHAR?2) ;

PROCEDURE Text IO.Put
(item VARCHAR2) ;

PROCEDURE Text IO.Put
(item DATE) ;

PROCEDURE Text IO.Put
(file file type,
item DATE) ;

PROCEDURE Text IO.Put
(file file type,
item NUMBER) ;

PROCEDURE Text IO.Put
(item NUMBER) ;

PROCEDURE Text IO.Put
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(file file type,

item PLS_ INTEGER) ;
PROCEDURE Text IO.Put

(item PLS INTEGER) ;

goooog

file gobooooOooooooobooooo
item oooooooooboooooo

Text_|O.Putd O
/*

** Write a line to a specified output file, create
** 3 newline, then write another line to the output
** file.

*/

Text IO.Put (out_file , SYSDATE) ;

Text IO.New Line(out file);

Text IO.Put('Processing ends...');

Text 10.Putf

g
gbobobooboooboobooboboboboboboooobooboboooboobobobo
ubobobotdbOformaD 0500 "%s"000000000'%s %s %s'0000000000
Ub0000O%s"000000000000argD0 0 000 'Check’, 'each’, value'UD OO OO OO O
fn"'000000000000O000O000000000b00b00b000000

g

PROCEDURE Text IO.Putf
(arg VARCHAR2) ;
PROCEDURE Text IO.Putf
(file file type,
arg VARCHAR2) ;
PROCEDURE Text IO.Putf
(file file type,
format VARCHAR2,
largl [,..., arg5] VARCHAR2]) ;
PROCEDURE Text IO.Putf
(format VARCHAR2Z,
largl [,..., arg5] VARCHAR2]) ;
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ubobooooooooooooooooooooao

gbooooooobooooooooooo

oobooooooooooobooooo

ogoooo
arg
format
file
oooooad

gboboboooobooboobobobooobooooobobobobooboooon
TO_CHAROOOOOODOOOOOODOOOOoOOoooooooooDo

Text_|O.PutfO O
/*

** Write a line to the output file, using the

** TO_CHAR (SYSDATE)

call to represent the substituted

** character variable.

*/

Text IO.Putf (out_ file, 'Today is %s¥n',

TO_CHAR (SYSDATE) ) ;

Text 10.Put_Line

g

tem0 000000000 O0COOODOODOODOOOOOOOOOOODOODOODOODODOD
gbobobooboboboboobobooooboooboboooobobooooooobobOobo

ao

g

PROCEDURE Text IO.Put Line

(file file type,
item VARCHAR?2) ;

goooog

file

gobooooOooooooobooooo

item

gbooooooobooooooooo

Text_|O.Put_Lined O
/*

** Print two complete lines to the output file.

*/

Text IO.Put Line(out file, TO CHAR (SYSDATE)) ;
Text IO.Put Line('Starting test procedures...');
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TOOL_ENVO O ODOO

Tool_Env.Getvar

Tool Env.Getvar

oo
VARCHAR2O O OO OOoooooooooooo
oo
PROCEDURE Tool Env.Getvar
(varname VARCHAR2,
varvalue VARCHAR2) ;
ogoooo
varname oooooo
varvalue opoooooo

Tool_Env.Getvar( O
/*

** Retrieve the environment variable USER into a
** variable named :userid so you can use it in a
** connect string or other call.

*/

Tool Env.Getvar ('USER', :userid);
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TOOL_ERRO O OOO

Tool_Err.Clear
Tool_Err.Code
Tool_Err.Encode
Tool_Err.Message
Tool_Err.Nerrors
Tool_Err.Pop
Tool_Err.Tool_Error

Tool_Err.Toperror

Tool Err.Clear
RN
Jgo0o0o0oooooooogoooooguoooooogoo

g

PROCEDURE Tool Err.Clear;

Tool Err.Code

oo
goboobooonomooboooooglinodgoooooooooooooooogooood
goboooooobobooobooooboboooboOOoOODOOn
g
FUNCTION Tool Err.Code
(i PLS_INTEGER := TOPERROR)
RETURN NUMBER;
goood

i goobOOooOOoO0oo0ooOOooobOOobOOoboooo
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oo

gbobobooooobooboono

Tool_Err.Code] O
/*

** Check for unexpected error,

** and print any other error.

*

/

PROCEDURE check err IS

BEGIN
IF (TOOL_ERR.CODE != pkg a.not_ found)

TEXT_ IO.PUT LINE (TOOL_ ERR.MESSAGE) ;

END IF;
TOOL_ERR.POP;

END;

Tool Err.Encode

disregard it,

g
gobooooooocobobooooooooOoobooobooOoooboooOoOoobobOoobboooooa
oooogo
gO: 000pL/SQLUOOOOODOCOOO

g
FUNCTION Tool Err.Encode

(prefix VARCHAR2,
offset PLS_ INTEGER)
RETURN NUMBER;
ooooo
prefix 50000000
offset 101270000
god

gbooobooboob

Tool_Err.Encodel O
/*

** Define a list of errors for a package

** called pkg a.
*/
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PACKAGE pkg a IS

not_found CONSTANT pls_integer := TOOL_ERR.ENCODE ('pkg a', 1);
bad value CONSTANT pls_ integer := TOOL ERR.ENCODE('pkg a', 2);
too big CONSTANT pls integer := TOOL ERR.ENCODE('pkg a', 3);
too small CONSTANT pls integer := TOOL ERR.ENCODE('pkg a', 4);

. /* Rest of pkg a specification */
END;

Tool_Err.Message

g
goboboooooo,00oboo0obooooobooolnooooboooobooobooooooag
goooocooo
oo
FUNCTION Tool Err.Message
(i PLS_INTEGER := TOPERROR)
RETURN VARCHARZ;
goood
i 00o0000o0oO0ooO0ooOoboOooooooon
ood

gboooooaobo

Tool_Err.Messagell O
/*

** Determine the number of errors
** on the stack.Then, loop through stack,
** and print out each error message.
*
/
PROCEDURE print all errors IS
number of errors PLS_INTEGER;
BEGIN
EXCEPTION
WHEN OTHERS THEN
number of errors := TOOL_ ERR.NERRORS;
FOR i IN 1..number of errors LOOP
TEXT I0.PUT LINE (TOOL ERR.MESSAGE(i-1));
END LOOP;
END;
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Tool Err.Nerrors

g

gobooooooodobooooooooooan
g

FUNCTION Tool_ Err.Nerrors

RETURN PLS_ INTEGER;
god

gbobobooooobooboono

Tool_Err.Nerrorsd O
/*

** Determine the number of errors
** on the stack.Then, loop through stack,
** and print out each error message.
*
/
PROCEDURE print_all errors IS
number of errors PLS INTEGER;
BEGIN
EXCEPTION
WHEN OTHERS THEN
number of errors := TOOL_ERR.NERRORS;
FOR i IN 1..number of errors LOOP
TEXT IO.PUT LINE(TOOL ERR.MESSAGE(i-1));
END LOOP;
END;

Tool_Err.Pop
oo
goooooooooicoooboooobooooo

g

PROCEDURE Tool Err.Pop;

Tool_Err.Popd O
/*

** Loop through each message in the stack,
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** print it, then clear the top most error.
*/
BEGIN

EXCEPTION
WHEN OTHERS THEN
FOR i1 IN 1..Tool_ Err.Nerrors LOOP
TEXT_IO.PUT_LINE (TOOL_ERR.MESSAGE) ;
TOOL_ERR.POP;
END LOOP;

END;

Tool Err.Tool Error
od

gboboboooiboboboooooboobboboboboboooooboooboOobOobon
gboobaob

g

Tool Err.Tool Error EXCEPTION;

Tool_Err.Tool_Errord O
/*

** Raise a generic internal error if a function
** grgument is out of range.
*/
PROCEDURE my proc (count PLS INTEGER) IS
BEGIN

IF (count < 0) THEN

RATISE TOOL_ERR.TOOL_ERROR;
END IF;

END;
Tool_Err.Toperror

go

gboboooooiboboobooboobobon
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g

Tool Err.Toperror CONSTANT PLS INTEGER;

Tool_Err.ToperrorQ O
/*

** Print top-most error on the stack.The same

** results are produced by calling Tool Err.Message
** with no arguments.

*/

BEGIN

TEXT_ IO.PUT LINE (TOOL_ ERR.MESSAGE (TOOL_ ERR.TOPERROR)) ;

END;
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TOOL_RESO O ODOO

Tool_Res.Bad_File_Handle
Tool_Res.Buffer_Overflow
Tool_Res.File_Not_Found
Tool_Res.No_Resource
Tool_Res.Rfclose
Tool_Res.Rfhandle
Tool_Res.Rfopen

Tool_Res.Rfread

Tool Res.Bad File Handle

gd
Tool_ResRfclose 00O UOOOOOOOOOOOODOODOODOOOOOOOO

g

Tool Res.Bad _File Handle EXCEPTION;

Tool_Res.Bad_File_Handle O
/*

** This examples uses Tool Res.Bad File Handle
*/
PRODEDURE res_test IS

resfileh TOOL_RES.RFHANDLE;

resfilehl TOOL RES.RFHANDLE;

resl VARCHAR?2 (20) ;
BEGIN
/* Open a resource file */
resfileh := TOOL RES.RFOPEN ('C:¥resource¥test.res');

/* Used wrong handle to close
the resource file.*/
TOOL_RES.RFCLOSE (resfilehl) ;
EXCEPTION
WHEN TOOL RES.BAD FILE HANDLE THEN
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/* print error message */
TEXT IO.PUT LINE('Invalid file handle.');
/* discard the error */
TOOL_ERR.POP;
END;

Tool Res.Buffer Overflow
od
gooooodopooogoooooogoooooggooooogooo

go

Tool Res.Buffer Overflow EXCEPTION;

Tool_Res.Buffer_Overflowd O
/*

** This example uses Tool Res.Buffer Overflow
*/
PRODEDURE res buf test IS

resfileh TOOL_RES.RFHANDLE;

resl VARCHAR2 (20) ;
BEGIN

/* Open a resource file */

resfileh := TOOL_RES.RFOPEN

('C:¥resource¥test.res') ;
/* Attempt to read very large string
which overflows buffer.*/
resl := TOOL RES.RFREAD (resfileh, 'res 1');

EXCEPTION
WHEN TOOL_ RES.BUFFER _OVERFLOW THEN
/* print error message */
TEXT IO.PUT LINE ('Buffer overflow.');
/* discard the error */
TOOL_ERR.POP;
END;
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Tool Res.File Not Found

gd
gbobobooboobooboboboboooooboob boooobooboboboood
gboobooobo
EOQ0000
B0000000000
BO0000000
oo

Tool Res.File Not Found EXCEPTION;

Tool_Res.File_Not_Found O
/*

** This example uses Tool Res.File Not_ Found
*/
PRODEDURE res_test IS

resfileh  TOOL_RES.RFHANDLE;

resl VARCHAR?2 (20) ;
BEGIN

/* Open a resource file */

resfileh := TOOL_RES.RFOPEN

('C:¥resource¥twst.res') ;
/* File name is misspelled. */

EXCEPTION
WHEN TOOL_RES.FILE NOT FOUND THEN
/* print error message */
TEXT IO.PUT LINE('Cannot find the file.');
/* discard the error */
TOOL_ERR.POP;
END;
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Tool Res.No Resource

gd
gbobobooboboobobobobooboooobboooooboooboobobobobobo
gboboboobooboooboobomoobobobobooooo@mobooooomonn
gbobobooboooobooboobobobooooo

g

Tool Res.No_ Resource EXCEPTION;

Tool_Res.No_Resourcel] 0
/*

** This examples uses Tool Res.No Resource
*/
PRODEDURE res_test IS

resfileh  TOOL_RES.RFHANDLE;

resl VARCHAR?2 (20) ;
BEGIN

/* Open a resource file */

resfileh := TOOL_RES.RFOPEN

('C:¥resource¥test.res') ;
/* Attempt to read nonexistant
resource from file.*/
resl := TOOL RES.RFREAD (resfileh, 'Res 1');

EXCEPTION
WHEN TOOL_ RES.NO_RESOURCE THEN
/* print error message */
TEXT IO.PUT LINE('Cannot find the resource.');
/* discard the error */
TOOL_ERR.POP;
END;

Tool Res.Rfclose

go

0b0b0b0o0bO0bO0b0b000000000Tool_Res.Rfopen 0O O0OOOO0OOODOO

boboboobobobobOobObOTool ResRfclosel 0O ODOOOOOOOOOOO
goao
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g

goooog

gooogd

PROCEDURE Tool Res.Rfclose
(file rfhandle) ;

file gbobooooooooo

RFCLOSEL OO0 O0OO0OO0OODOOOOOOO0

BAD_FILE_HANDLE gobooobooooooooooooOoOoOoooOoooOoOoOoOoObooOoDo
ooo
Tool_Err.Tool_Error goboooboooOooooooobooooooon

Tool_Res.Rfclosed O

/*

** This examples uses Tool Res.Rfclose
*/

PROCEDURE my cleanup

(my file handle IN OUT TOOL_RES.RFHANDLE) IS
BEGIN

/* Assign a resource file to 'fhandle.' */

/* Close the resource file with the
handle 'fhandle.'*/
TOOL_RES.RFCLOSE (my file handle) ;

END;

Tool Res.Rfhandle

go

go

gbobooooboobobobooboooon

TYPE Tool Res.Rfhandle;

Tool_Res.Rfhandled O

/*
** This examples uses Tool Res.Rfhandle

*/

170



Tool_Res.Rfopen

PRODEDURE res_test IS
/* Specify the handle 'resfileh'.*/
resfileh TOOL_RES.RFHANDLE;

BEGIN
/* Assign handle to a resource file */
resfileh := TOOL RES.RFOPEN('C:¥test.res');
END;

Tool_Res.Rfopen

g

g

goood

god

gooogo

gbobobooooboobooboboboooooooobooobobob

FUNCTION Tool Res.Rfopen
(spec VARCHAR2)
RETURN rfhandle;

spec 00000000000 spec00/0000000000OO

gboboboboooboooboooboon

Tool_Res.Rfopen 00U ODOOOODOOOOOOO

oboooooooooo

File_Not_Found spec0000000DOOOOOOODOOODOOOOOOODOOODDO

Tool_Err.Tool_Error gboooooooooboooboobooooo

Tool_Res.Rfopen O

/*
** This example uses Tool Res.Rfopen
*
/
PROCEDURE my init
(fhandle OUT TOOL_RES.RFHANDLE) IS
BEGIN
/* Open a resource file and assign it to
the handle, 'fhandle.'*/
fhandle := TOOL RES.RFOPEN('C;¥my app.res');
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END;

Tool Res.Rfread

go

g

goood

oo

gooogd

gbobobooobooboboobobbobobbboboobobobobbooboobooboobooon
gboboboobooboobooooboboooboobooboboboboooboboboooon
gbobooooobooboobobobooon

FUNCTION Tool Res.Rfread

(rfile rfhandle,

resid VARCHAR2,

restype VARCHAR2 := 'string')
RETURN VARCHAR2;

FUNCTION Tool_ Res.Rfread

(resid VARCHAR2,

restype VARCHAR2 := 'string')
RETURN VARCHAR2;

rfile Dooooo0oo0o
resid 000000
restype ooooooo

gboboboboooooooon

Rfread0 000000000 O0OOOOO

No_Resource gobooooooooooobooooooooooooooo

Buffer_Overflow O0000"uffer'000000000O0O0DOOOOOOOOOOO
ooo

Tool_Err.Tool_Error gboooooooooboooboobooooo

Tool_Res.Rfreadd O

/*
** This examples uses Tool Res.Rfread

*/
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PRODEDURE ban res IS
resfileh TOOL_RES.RFHANDLE;

resl VARCHAR2 (20) ;
BEGIN

/* Open a resource file */

resfileh := TOOL_RES.RFOPEN

('C:¥resource¥test.res') ;
/* Read resource string 'banner' from file */
resl := TOOL RES.RFREAD (resfileh, 'banner') ;

TEXT IO.PUT LINE (resl);

END;
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