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Factorial function: 

 

-- The concept of recursion is used to calculate the factorial 
-- Reminder: factorial N = N ! = 1*2x*3…*N 
-- Reminder: factorial 0 = 0 ! = 1 (by definition) 
FUNCTION Factorial (facto IN NUMBER) 
RETURN NUMBER IS 
BEGIN 
-- stop condition for the recursive function: parameter is 0 
IF facto = 0 THEN 
RETURN 1; 
ELSE 
-- recursive call: factorial N is N*Factorial N-1 
RETURN facto*Factorial(facto-1); 
END IF; 
END; 
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Procedure READINFO: 

 

PROCEDURE READINFO (vUser OUT VARCHAR2, 
vDate OUT VARCHAR2, vTime OUT VARCHAR2) IS 
BEGIN 
-- returns the name of the current user 
SELECT USER INTO vUser FROM DUAL; 
-- returns the date of the Oracle server 
SELECT TO_CHAR(SYSDATE,'DD-MM-YYYY') INTO vDate FROM DUAL; 
-- returns the time of the Oracle server 
SELECT TO_CHAR(SYSDATE,'HH24:MI:SS') INTO vTime FROM DUAL; 
END; 
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Implementing PL/SQL in 4D for OCI 

 

Implementing the ‘Factorial’ PL/SQL function 

 



Project method 'Ex_Factorial Function’: 

 

`Method 'Ex_Function_Factorial' 
`executes a 'factorial' PL/SQL function which returns a factorial for a number 
C_LONGINT(vl_Envhp;vl_Errhp;vl_Svchp) 
C_LONGINT(vl_Stmthp_Create;vl_Stmthp_Exec;vl_Stmthp_Del;vl_Bind) 
C_TEXT(vt_UserName;vt_Password;vt_HostName;vt_SQL;vt_ErrorMessage) 
C_LONGINT(vl_Status;vl_ErrorCode) 
C_LONGINT(vl_Input) 
C_REAL(vr_Output) 
C_POINTER(vp_Null_Ind1;vp_Null_Ind2;vp_Null_Ind3) 
`connection parameters (to be modified) 
v t_UserName:="Scott" `User name 
v t_Password:="Tiger" `password 
v t_HostName:="ORA8QA" `connection string 
vl_Input:=0 `number whose factorial will be returned 
vr_Output:=0 `result 
`Allocation of the environment handle 
vl_Status:= OCIEnvCreate (vl_Envhp;OCI_DEFAULT ) 
If (vl_Status=OCI_SUCCESS ) 

`Allocating an error handle 
vl_Status:=OCIHandleAlloc (vl_Envhp;vl_Errhp;OCI_HTYPE_ERROR ) 
If (vl_Status=OCI_SUCCESS ) 

` Ouverture de la connexion et de la session 
vl_Status:=OCILogon (vl_Envhp;vl_Errhp;vl_Svchp;vt_UserName;vt_Password;vt_HostName) 
If (vl_Status=OCI_SUCCESS ) 

`Allocation of the statement handle. 
`This handle will allow us to create the function PL/SQL 'Factorial' stored on Oracle 
vl_Status:= OCIHandleAlloc (vl_Envhp;vl_Stmthp_Create;OCI_HTYPE_STMT ) 
If (vl_Status= OCI_SUCCESS ) 

`Defining the functon 'Factorial' in PL/SQL 
vt_SQL:=" " 
v t_SQL:=vt_SQL+"CREATE OR REPLACE FUNCTION Factorial (facto IN NUMBER)"+Char(LF 
ASCII code ) 
v t_SQL:=vt_SQL+"RETURN NUMBER IS"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"BEGIN"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"IF facto = 0"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"THEN RETURN 1;"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"ELSE"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"RETURN facto*Factorial(facto-1);"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"END IF;"+Char(LF ASCII code ) 
vt_SQL:=vt_SQL+"END; " 
vl_Status:= OCIStmtPrepare (vl_Stmthp_Create;vl_Errhp;vt_SQL;OCI_DEFAULT ) 
vl_Status:= OCIStmtExecute 
(vl_Svchp;vl_Stmthp_Create;vl_errhp;1;0;0;0;OCI_DEFAULT ) 
`the function Factorial is now stored on the Oracle DB. We can now test it... 
`Allocating the statement handle. 
` This handle will allow us to use the PL/SQL function 'Factorial' stored on Oracle 
vl_Status:=OCIHandleAlloc (vl_Envhp;vl_Stmthp_Exec;OCI_HTYPE_STMT ) 
If (vl_Status=OCI_SUCCESS ) 

vt_SQL:=" " 



v t_SQL:=vt_SQL+"BEGIN"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+":DataOutput:=Factorial( :DataInput);"+Char(LF ASCII code ) 
vt_SQL:=vt_SQL+"END; " 
vl_Input:=Num(Request("Calculate factorial for : ")) 
vl_Status:=OCIStmtPrepare (vl_Stmthp_Exec;vl_Errhp;vt_SQL;OCI_DEFAULT ) 
` Bind by name to call 'Factorial' 
vl_Status:=OCIBindByName (vl_Stmthp_Exec;vl_Bind;vl_Errhp;":DataOutput";- 
>vr_Output;SQLT_FLT ;vp_Null_Ind1;vp_Null_Ind2;vp_Null_Ind3;OCI_DEFAULT ;BIND_O
UT ) 
vl_Status:=OCIBindByName 
(vl_Stmthp_Exec;vl_Bind;vl_Errhp;":DataInput";->vl_Input;SQLT_INT 
;vp_Null_Ind1;vp_Null_Ind2;vp_Null_Ind3;OCI_DEFAULT ;BIND_IN ) 
vl_Status:=OCIStmtExecute (vl_Svchp;vl_Stmthp_Exec;vl_Errhp;1;0;0;0;OCI_DEFAULT ) 
If (vl_Status#OCI_SUCCESS ) 

vl_Status:=OCIErrorGet (vl_Errhp;1;vl_ErrorCode;vt_ErrorMessage) 
ALERT( " Erreur Oracle "+String(vl_ErrorCode)+" : " +vt_ErrorMessage) 

End if 
ALERT(String(vl_Input)+"! = "+String(vr_Output) ) 
`Allocating the statement handle. 
`This handle will allow us to delete the PL/SQL function 'Factorial' stored on Oracle 
vl_Status:= OCIHandleAlloc (vl_Envhp;vl_Stmthp_Del;OCI_HTYPE_STMT ) 
If (vl_Status=OCI_SUCCESS ) 

vt_SQL:=" " 
vt_SQL:=vt_SQL+"DROP FUNCTION FACTORial" 
vl_Status:= OCIStmtPrepare (vl_Stmthp_Del;vl_Errhp;vt_SQL;OCI_DEFAULT ) 
vl_Status:= OCIStmtExecute 
(vl_Svchp;vl_Stmthp_Del;vl_errhp;1;0;0;0;OCI_DEFAULT ) 
`freeing statement handle used to delete the Factorial function 
vl_Status:= OCIHandleFree (vl_Stmthp_Del) 

End if 
`freeing statement handle used to test the Factorial function 
vl_Status:= OCIHandleFree (vl_Stmthp_Exec) 

End if 
`freeing statement handle used to create the Factorial function 
vl_Status:= OCIHandleFree (vl_Stmthp_Create) 

End if 
vl_Status:= OCILogoff (vl_Svchp;vl_Errhp) 

End if 
vl_Status:= OCIHandleFree (vl_Errhp) 

End if 
vl_Status:= OCIHandleFree (vl_Envhp) 
vl_Status:= OCICleanUp 

End if 
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Implementing the PL/SQL procedure ‘READINFO’ 

 

Project method 'Ex_Procedure_READINFO': 

 

`project method Ex_Procedure_READINFO 
`implements procedure 'READINFO'. 
`executes a PL/SQL procedure that returns the user currently connected 
`t o the Oracle DB as well as the date and time of the Oracle server machine 
C_LONGINT(vl_Envhp;vl_Errhp;vl_Svchp) 
C_LONGINT(vl_Stmthp_Create;vl_Stmthp_Exec;vl_Stmthp_Del;vl_Bind) 
C_TEXT(vt_UserName;vt_Password;vt_HostName;vt_SQL;vt_ErrorMessage) 
C_LONGINT(vl_Status;vl_ErrorCode) 
C_LONGINT(vl_Input) 
C_LONGINT(vl_Output) 
C_POINTER(vp_Null_Ind1;vp_Null_Ind2;vp_Null_Ind3) 
C_TEXT(vt_MyUser;vt_MyDate;vt_MyTime) 
`connection parameters (to be modified) 
v t_UserName:="Scott" `User name 
v t_Password:="Tiger" `password 
v t_HostName:="ORA8QA" `connection string 
`data to retrievethrough call to procedure PL/SQL 'READINFO' 
vt_MyUser:=" " 
vt_MyDate:=" " 
vt_MyTime:=" " 
`allocating environment handle 
vl_Status:=OCIEnvCreate (vl_Envhp;OCI_DEFAULT ) 
If (vl_Status=OCI_SUCCESS ) 

`allocating error handle 
vl_Status:=OCIHandleAlloc (vl_Envhp;vl_Errhp;OCI_HTYPE_ERROR ) 
If (vl_Status=OCI_SUCCESS ) 

` opening connection and session 



vl_Status:=OCILogon (vl_Envhp;vl_Errhp;vl_Svchp;vt_UserName;vt_Password;vt_HostName) 
If (vl_Status=OCI_SUCCESS ) 

`allocating statement handle. This handle is used to create the procedure PL/SQL 'READINFO' on 
Oracle 
vl_Status:=OCIHandleAlloc (vl_Envhp;vl_Stmthp_Create;OCI_HTYPE_STMT ) 
If (vl_Status=OCI_SUCCESS ) 

`defining 'READINFO' in PL/SQL 
vt_SQL:=" " 
v t_SQL:=vt_SQL+"CREATE OR REPLACE PROCEDURE READINFO (vUser OUT 
VARCHAR2,"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"vDate OUT VARCHAR2, vTime OUT VARCHAR2) IS"+Char(LF ASCII 
code ) 
v t_SQL:=vt_SQL+"BEGIN"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"SELECT USER INTO vUser FROM DUAL;"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"SELECT TO_CHAR(SYSDATE,'DD-MM-YYYY') INTO vDate FROM 
DUAL;"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"SELECT TO_CHAR(SYSDATE,'HH24:MI:SS') INTO vTime FROM 
DUAL;"+Char(LF ASCII code ) 
vt_SQL:=vt_SQL+"END; " 
vl_Status:= OCIStmtPrepare (vl_Stmthp_Create;vl_Errhp;vt_SQL;OCI_DEFAULT ) 
vl_Status:= OCIStmtExecute 
(vl_Svchp;vl_Stmthp_Create;vl_errhp;1;0;0;0;OCI_DEFAULT ) 
`the function READINFO is now stored on Oracle. we can now test it. 
vl_Status:= OCIHandleAlloc (vl_Envhp;vl_Stmthp_Exec;OCI_HTYPE_STMT ) 
If (vl_Status=OCI_SUCCESS ) 

vt_SQL:=" " 
v t_SQL:=vt_SQL+"BEGIN"+Char(LF ASCII code ) 
v t_SQL:=vt_SQL+"READINFO( :MyUser,:MyDate,:MyTime);"+Char(LF ASCII code ) 
vt_SQL:=vt_SQL+"END; " 
vl_Status:= OCIStmtPrepare (vl_Stmthp_Exec;vl_Errhp;vt_SQL;OCI_DEFAULT ) 
`Bind by name to call 'READINFO' 
vl_Status:=OCIBindByName(vl_Stmthp_Exec;vl_Bind;vl_Errhp;":MyUser";->vt_MyUser;
SQLT_STR;vp_Null_Ind1;vp_Null_Ind2;vp_Null_Ind3;OCI_DEFAULT ;BIND_OUT ) 
vl_Status:=OCIBindByName(vl_Stmthp_Exec;vl_Bind;vl_Errhp;":MyDate";->vt_MyDate;
SQLT_STR;vp_Null_Ind1;vp_Null_Ind2;vp_Null_Ind3;OCI_DEFAULT ;BIND_OUT ) 
vl_Status:=OCIBindByName(vl_Stmthp_Exec;vl_Bind;vl_Errhp;":MyTime";->vt_MyTime;
SQLT_STR;vp_Null_Ind1;vp_Null_Ind2;vp_Null_Ind3;OCI_DEFAULT ;BIND_OUT ) 
vl_Status:= OCIStmtExecute 
(vl_Svchp;vl_Stmthp_Exec;vl_Errhp;1;0;0;0;OCI_DEFAULT ) 
If (vl_Status#OCI_SUCCESS ) 

vl_Status:=OCIErrorGet (vl_Errhp;1;vl_ErrorCode;vt_ErrorMessage) 
ALERT( " Erreur Oracle "+String(vl_ErrorCode)+" : " +vt_ErrorMessage) 

End if 
MyData:=" " 
MyData:=MyData+"Current User : "+vt_MyUser+Char(Carriage return ) 
MyData:=MyData+"Server Date : "+vt_MyDate+Char(Carriage return ) 
MyData:=MyData+"Server Time : "+vt_MyTime+Char(Carriage return ) 
ALERT(MyData) 
`Statement handle. This handle is used to delete the PL/SQL 'READINFO' procedure stored 
on Oracle 
vl_Status:= OCIHandleAlloc (vl_Envhp;vl_Stmthp_Del;OCI_HTYPE_STMT ) 
If (vl_Status=OCI_SUCCESS ) 



vt_SQL:=" " 
vt_SQL:=vt_SQL+"DROP PROCEDURE READINFO" 
vl_Status:= OCIStmtPrepare (vl_Stmthp_Del;vl_Errhp;vt_SQL;OCI_DEFAULT ) 
vl_Status:= OCIStmtExecute 
(vl_Svchp;vl_Stmthp_Del;vl_errhp;1;0;0;0;OCI_DEFAULT ) 
`freeing the statement handle 
vl_Status:= OCIHandleFree (vl_Stmthp_Del) 

End if 
`freeing statement handled used to test 'READINFO' 
vl_Status:= OCIHandleFree (vl_Stmthp_Exec) 

End if 
`freeing statement handled used to create 'READINFO' 
vl_Status:= OCIHandleFree (vl_Stmthp_Create) 

End if 
vl_Status:= OCILogoff (vl_Svchp;vl_Errhp) 

End if 
vl_Status:= OCIHandleFree (vl_Errhp) 

End if 
vl_Status:= OCIHandleFree (vl_Envhp) 
vl_Status:= OCICleanUp 

End if 
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Using the test database 
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vt_UserName:="Scott"   `   

vt_Password:="Tiger"   `   

vt_HostName:="ORA8QA"  `  
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