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4. Appendix. Write PL/SQL Program to Load Data

1. Brief Introduction to Oracle SQL Packages

Oracle has some built-in packages, such as…. Following we will use UTL_FILE packages to write PL/SQL procedures to load the product data.

1. In order to use the UTL_FILE package, go to d:\orant\database (if Oracle is not installed on drive d:, try to find it on c:), find the file initorcl.ora, open it by NOTEPAD, add a line  UTL_FILE_DIR=*. Save it. Close the file. Restart the computer to make it active.

2. Now suppose we are in Oracle*, and we have the table j_product_1. If you don’t have it, at the prompt SQL>, type @c:\project\day3\createj_product_1.sql.

Make sure you don’t have any data in it. (For example, you can type delete from j_product_1, then type select count(*) from j_product_1. You should see there is no data in the table now.)

3. Create the procedure loaditem.sql: at the prompt type @c:\project\day3\loaditem.sql. If you see the message “Warning: Procedure created with compilation errors.”, type “show errors”, you will see the error messages displayed. Go to your procedure, fix the problems, save it, and then type @c:\project\day3\loaditem.sql again. Repeat this process of fixing errors until you got the message “PL/SQL procedure successfully completed”.

4. At the prompt SQL>, type c:\project\day3\loaditemj_product_1.sql. You will see the massage “PL/SQL procedure successfully completed”.

5. At the prompt SQL>, type select count(*) from j_product_1. You will see now there are 1980 rows in the table.

DROP TABLE J_PRODUCT_1

/

CREATE TABLE J_PRODUCT_1 (

       SKU_NUM              NUMBER(10),

       DEPT_ID              NUMBER(2) NULL,

       CLASS_ID             NUMBER(2) NULL,

       SHAPE                VARCHAR2(15) NULL,

       CLARITY              VARCHAR2(10) NULL,

       COLOR                VARCHAR2(10) NULL,

       WEIGHT_UNIT_ID       NUMBER(2) NULL,

       WEIGHT_QTY           NUMBER(5,2) NULL,

       COST                 NUMBER(9,2) NULL,

       INVOICE_PRICE        NUMBER(9,2) NULL,

       RETAIL_PRICE         NUMBER(9,2) NULL,

       SALE_PRICE           NUMBER(9,2) NULL,

       SIDESTONE            CHAR(1) NULL,

       CERTIFICATE          CHAR(1) NULL,

       SHORT_DESCRIPTION    VARCHAR2(20) NULL,

       LONG_DESCRIPTION     VARCHAR2(100) NULL,

       IMAGE_ID             NUMBER(10) NULL

);

**********************************************************************

REM loaditem.sql

REM This procedure  uses UTL_FILE to load the ITEM table from

REM an file called "j_product.dat”

CREATE OR REPLACE PROCEDURE LoadItem (

  /* Loads the tem table by reading a bar-delimited file.

     The total number of rows inserted is returned by

     p_TotalInserted. */

  p_FileDir  IN VARCHAR2,

  p_FileName IN VARCHAR2,

  p_TotalInserted IN OUT NUMBER) AS

  v_FileHandle  UTL_FILE.FILE_TYPE;

  v_NewLine     VARCHAR2(250);  -- Input line

  v_SkuNumber         j_product.sku_num%TYPE;

  v_DeptID            j_product.dept_id%TYPE;  

  v_ClassID           j_product.class_id%TYPE;

  v_Shape             j_product.shape%TYPE;

  v_Clarity           j_product.clarity%TYPE;

  v_Color             j_product.color%TYPE;

  v_WeightUnitID      j_product.weight_unit_id%TYPE;

  v_WeightQuantity    j_product.weight_qty%TYPE;

  v_Cost              j_product.cost%TYPE;

  v_InvoicePrice      j_product.invoice_price%TYPE;

  v_RetailPrice       j_product.retail_price%TYPE;

  v_SalePrice         j_product.sale_price%TYPE;

  v_Sidestone         j_product.sidestone%TYPE;

  v_Certificate       j_product.certificate%TYPE;

  v_ShortDescription  j_product.short_description%TYPE;

  v_LongDescription   j_product.long_description%TYPE;

  v_ImageID           j_product.image_id%type;

  /* Positions of bars within input line. */

  v_1stBar    NUMBER;

  v_2ndBar    NUMBER;

  v_3rdBar    NUMBER;

  v_4thBar    NUMBER;

  v_5thBar    NUMBER;

  v_6thBar    NUMBER;

  v_7thBar    NUMBER;

  v_8thBar    NUMBER;

  v_9thBar    NUMBER;

  v_10thBar   NUMBER;

  v_11thBar   NUMBER;

  v_12thBar   NUMBER;

  v_13thBar   NUMBER;

  v_14thBar   NUMBER;

  v_15thBar   NUMBER;

  v_16thBar   NUMBER; 

BEGIN

  -- Open the specified file for reading.

  v_FileHandle := UTL_FILE.FOPEN(p_FileDir, p_FileName, 'r');

  -- Initialize the output number of items.

  p_TotalInserted := 0;

  -- Loop over the file, reading in each line.  GET_LINE will

  -- raise NO_DATA_FOUND when it is done, so we use that as the

  -- exit condition for the loop.

  LOOP

    BEGIN

      UTL_FILE.GET_LINE(v_FileHandle, v_NewLine);

    EXCEPTION

      WHEN NO_DATA_FOUND THEN

        EXIT;

    END;

    BEGIN

    -- Each field in the input record is delimited by bars.  We

    -- need to find the locations of the two bars in the line

    -- and use these locations to get the fields from v_NewLine.

    -- Use INSTR to find the locations of the bars.

    v_1stBar := INSTR(v_NewLine, '|', 1, 1);

    v_2ndBar := INSTR(v_NewLine, '|', 1, 2);

    v_3rdBar := INSTR(v_NewLine, '|', 1, 3);

    v_4thBar := INSTR(v_NewLine, '|', 1, 4);

    v_5thBar := INSTR(v_NewLine, '|', 1, 5);

    v_6thBar := INSTR(v_NewLine, '|', 1, 6);

    v_7thBar := INSTR(v_NewLine, '|', 1, 7);

    v_8thBar := INSTR(v_NewLine, '|', 1, 8);

    v_9thBar := INSTR(v_NewLine, '|', 1, 9);

    v_10thBar := INSTR(v_NewLine, '|', 1, 10);

    v_11thBar := INSTR(v_NewLine, '|', 1, 11);

    v_12thBar := INSTR(v_NewLine, '|', 1, 12);

    v_13thBar := INSTR(v_NewLine, '|', 1, 13);

    v_14thBar := INSTR(v_NewLine, '|', 1, 14);

    v_15thBar := INSTR(v_NewLine, '|', 1, 15);

    v_16thBar := INSTR(v_NewLine, '|', 1, 16);

    -- Now we can use SUBSTR to extract the fields.

    v_SkuNumber := SUBSTR(v_NewLine, 1, v_1stBar - 1);

    v_DeptID := SUBSTR(v_NewLine, v_1stBar + 1,

                         v_2ndBar - v_1stBar - 1);

    v_ClassID := SUBSTR(v_NewLine, v_2ndBar + 1,

                         v_3rdBar - v_2ndBar -1);

    v_Shape := SUBSTR(v_NewLine, v_3rdBar + 1,

                         v_4thBar - v_3rdBar -1);

    v_Clarity := SUBSTR(v_NewLine, v_4thBar + 1,

                         v_5thBar - v_4thBar -1);

    v_Color := SUBSTR(v_NewLine, v_5thBar + 1,

                         v_6thBar - v_5thBar - 1);

    v_WeightUnitID := SUBSTR(v_NewLIne, v_6thBar + 1,

                             v_7thBar - v_6thBar -1);

    v_WeightQuantity := SUBSTR(v_NewLine, v_7thBar + 1,

                             v_8thBar - v_7thBar - 1);

    v_Cost := SUBSTR(v_NewLIne, v_8thBar + 1,

                             v_9thBar - v_8thBar - 1);

    v_InvoicePrice := SUBSTR(v_NewLine, v_9thBar + 1,

                             v_10thBar - v_9thBar - 1);

    v_RetailPrice := SUBSTR(v_NewLIne, v_10thBar + 1,

                             v_11thBar - v_10thBar - 1);

    v_SalePrice :=   SUBSTR(v_NewLIne, v_11thBar + 1,

                             v_12thBar - v_11thBar - 1);

    v_Sidestone := SUBSTR(v_NewLIne, v_12thBar + 1,

                             v_13thBar - v_12thBar - 1);

    v_Certificate := SUBSTR(v_NewLine, v_13thBar + 1,

                             v_14thBar - v_13thBar - 1);

    v_ShortDescription := SUBSTR(v_NewLine, v_14thBar + 1,

                             v_15thBar - v_14thBar - 1);

    v_LongDescription := SUBSTR(v_NewLine, v_15thBar + 1,

                             v_16thBar - v_15thBar - 1);

    v_ImageID := SUBSTR(v_NewLine, v_16thBar + 1);

    -- Insert the new record into item table.

    INSERT INTO j_product_1(sku_num, dept_id, class_id, shape, clarity, color,

                      weight_unit_id, weight_qty, cost, invoice_price,

                      retail_price, sale_price, sidestone, certificate,

                      short_description, long_description, image_id)

      VALUES (v_SkuNumber, v_DeptID, v_ClassID, v_Shape, v_Clarity,

              v_Color, v_WeightUnitID, v_WeightQuantity, v_Cost,

              v_InvoicePrice, v_RetailPrice, v_SalePrice, v_Sidestone,

              v_Certificate, v_ShortDescription, v_LongDescription,

              v_ImageID);

    p_TotalInserted := p_TotalInserted + 1;

    EXCEPTION

    WHEN OTHERS THEN NULL;

    END;

  END LOOP;

  -- Close the file.

  UTL_FILE.FCLOSE(v_FileHandle);

  COMMIT;

EXCEPTION

  -- Handle the UTL_FILE exceptions meaningfully, and make sure

  -- that the file is properly closed.

  WHEN UTL_FILE.INVALID_OPERATION THEN

    UTL_FILE.FCLOSE(v_FileHandle);

    RAISE_APPLICATION_ERROR(-20051,

                            'LoadItem: Invalid Operation');

  WHEN UTL_FILE.INVALID_FILEHANDLE THEN

    UTL_FILE.FCLOSE(v_FileHandle);

    RAISE_APPLICATION_ERROR(-20052,

                            'LoadItem: Invalid File Handle');

  WHEN UTL_FILE.READ_ERROR THEN

    UTL_FILE.FCLOSE(v_FileHandle);

    RAISE_APPLICATION_ERROR(-20053,

                            'LoadItem: Read Error');

  WHEN OTHERS THEN

    NULL;

END LoadItem;

/

After creating the procedure, we can use following PL/SQL block to invoke the procedure:

DECLARE

p
NUMBER;

BEGIN

loaditem('c:\Project\day2', 'j_product.txt',p);

end;

/

2. Brief introduction to Procedure Builder in Oracle Developer 2000 Suite

Procedure Builder in Oracle Developer 2000 suite is a product to help developers write and debug PL/SQL programs. There are many built-in packages (corresponding to packages in JAVA, or class libraries in C++) in procedure builder. Following we will demonstrate how to use them to write the PL/SQL program to load data into Oracle.

The reason that we write PL/SQL program to load data is to demonstrate that you can do a lot of things in PL/SQL. Although PL/SQL is a language with ages, but Oracle has built up a lot of libraries/package for you to effectively use it. Also, writing program is much flexible way.

Start the procedure builder:

In order to connect  to the database through Oracle Developer 2000, copy the file Listener.ora and TNSNAMES.ora from c:\orant\net80\admin to c:\orant\network\admin. Suppose you installed Oracle in c:\orant. This is because D2k and Oracle are using those files in different directories. 

Go to Programs ( Developer 2000 R2.1 ( Procedure Builder. Click on Database Objects. Type in user name, password and database name. Make sure you connect to your database. In our project, you should use project/project, and homent as the database name.
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Figure 1. Procedure Builder shown with the built-in packages

3. Create the demonstration table

You need to create the table j_product_1 in your database. Here we use a new table named j_product_1 in order not to mess up with the table j_product, which is used in the project. Table j_product_1 is only used here, to show another method of loading data. We will not use this table (j_product_1) later.

First open Oracle SQL Plus 8.0 first:

(start ( Programs ( Oracle for windows NT ( SQL plus 8.0 ). 

At the prompt SQL> , type in

SQL> @c:\project\day3\createj_product_1.sql 

The program listing is following:

DROP TABLE J_PRODUCT_1

/

CREATE TABLE J_PRODUCT_1 (

       SKU_NUM              NUMBER(10),

       DEPT_ID              NUMBER(2) NULL,

       CLASS_ID             NUMBER(2) NULL,

       SHAPE                VARCHAR2(15) NULL,

       CLARITY              VARCHAR2(10) NULL,

       COLOR                VARCHAR2(10) NULL,

       WEIGHT_UNIT_ID       NUMBER(2) NULL,

       WEIGHT_QTY           NUMBER(5,2) NULL,

       COST                 NUMBER(9,2) NULL,

       INVOICE_PRICE        NUMBER(9,2) NULL,

       RETAIL_PRICE         NUMBER(9,2) NULL,

       SALE_PRICE           NUMBER(9,2) NULL,

       SIDESTONE            CHAR(1) NULL,

       CERTIFICATE          CHAR(1) NULL,

       SHORT_DESCRIPTION    VARCHAR2(20) NULL,

       LONG_DESCRIPTION     VARCHAR2(100) NULL,

       IMAGE_ID             NUMBER(10) NULL

);

Make sure that the table is created:

SQL> select * from tab;

4. Create the necessary function

In the procedure builder, click on Program Units (  choose Function, type the  name “strtok” in  name , click OK

In the  “Program Unit ---- Strtok” box, type in the function. Or you may just delete whatever in it, copy the function code from c:\project\day3\strtok.sql. 

Following is the program listing:

FUNCTION strtok (p_str IN VARCHAR2, p_delimiter IN CHAR,



p_cur_pos IN NUMBER, p_next_pos OUT NUMBER)

RETURN VARCHAR2 IS

BEGIN


p_next_pos:=instr(p_str, p_delimiter, p_cur_pos,1)+1;


IF p_next_pos=1


THEN p_next_pos:=length(p_str)+2;


END IF;


RETURN SUBSTR(p_str, p_cur_pos, p_next_pos-p_cur_pos-1);

END;

This is the function that we will use in the procedure to load data. Basically, it just read the data between the delimeter “|”.

Click on Compile. Fix the errors until you got no error. You can see “strtok” under the “program units”. If there is any error, a star will show up on the name.

5. Create the main procedure

1. Click on “New” in the “program unit ---- strtok” tool bar, you will see the “new program unit” window. Choose “Procedure” and type “loadj_product” in the name box. Again you can type in the procedure, or just copy the code from c:\project\day3\loadj_product.sql and paste it here (The program is listed at the end of this document). Compile it until there is no error. Now you can see its name under “Program Unit” either.

2. Make sure that there is no data in j_product_1 table. At the PL/SQL prompt, type in following commands:

PL/SQL> delete from j_product_1;

PL/SQL> select count(*) from j_product_1;

You should see there is no data in the table j_product_1 now.

3. Next, we can run the procedure. At the prompt PL/SQL> , type in

PL/SQL> loadj_product(‘c:\project\day2\j_product.dat’) 

4. Now the data has been loaded. At the prompt PL/SQL> , type 

PL/SQL> select count(*) from j_product_1;

You will see  now there are 1980 rows in this table. 

Program Listing:

PROCEDURE loadj_product (p_Filename IN VARCHAR2) IS

BEGIN

DECLARE


v_file

TEXT_IO.FILE_TYPE;


v_totalinserted NUMBER :=0;


v_newline       VARCHAR2(1000);


v_sku_num
NUMBER(10);


v_dept_id
NUMBER(2);


v_class_id
NUMBER(2);


v_shape

VARCHAR2(15);


v_clarity
VARCHAR2(10);


v_color

VARCHAR2(10);


v_weight_unit_id NUMBER(2);


v_weight_qty
NUMBER(5,2);


v_cost

NUMBER(9,2);


v_invoice_price NUMBER(9,2);


v_retail_price  NUMBER(9,2);


v_sale_price    NUMBER(9,2);


v_sidestone     CHAR(1);


v_certificate   CHAR(1);


v_short_description    VARCHAR2(20);


v_long_description     VARCHAR2(100);


v_image_id

NUMBER(10);

        v_pos1                  NUMBER;

        v_pos2                  NUMBER;


v_rest                 varchar2(100);


e_remaining


EXCEPTION;

BEGIN


v_File:=TEXT_IO.FOPEN (p_filename,'r');


       --open j_product file for reading data


LOOP
--loop through the file



BEGIN




TEXT_IO.GET_LINE(v_file, v_newline);




TEXT_IO.PUT_LINE(v_newline);



EXCEPTION




WHEN NO_DATA_FOUND THEN EXIT;



END;

            BEGIN



v_sku_num:=strtok(v_newline,'|',1,v_pos1);

                v_dept_id:=strtok(v_newline,'|',v_pos1,v_pos2);



v_class_id:=strtok(v_newline,'|',v_pos2,v_pos1);



v_shape:=strtok(v_newline,'|',v_pos1,v_pos2);



v_clarity:=strtok(v_newline,'|',v_pos2,v_pos1);



v_color:=strtok(v_newline,'|',v_pos1,v_pos2);



v_weight_unit_id:=strtok(v_newline,'|',v_pos2,v_pos1);



v_weight_qty:=strtok(v_newline,'|',v_pos1,v_pos2);



v_cost:=strtok(v_newline,'|',v_pos2,v_pos1);



v_invoice_price:=strtok(v_newline,'|',v_pos1,v_pos2);



v_retail_price:=strtok(v_newline,'|',v_pos2,v_pos1);



v_sale_price:=strtok(v_newline,'|',v_pos1,v_pos2);



v_sidestone:=strtok(v_newline,'|',v_pos2,v_pos1);



v_certificate:=strtok(v_newline,'|',v_pos1,v_pos2);



v_short_description:=strtok(v_newline,'|',v_pos2,v_pos1);



v_long_description:=strtok(v_newline,'|',v_pos1,v_pos2);



v_image_id:=strtok(v_newline,'|',v_pos2,v_pos1);



v_rest:=strtok(v_newline,'|',v_pos1,v_pos2);



If v_rest IS NOT NULL



THEN RAISE e_remaining;

                END IF;



INSERT INTO j_product_1



VALUES (v_sku_num,v_dept_id,v_class_id,v_shape,v_clarity,

                        v_color, v_weight_unit_id, v_weight_qty,v_cost,

    
          v_invoice_price,v_retail_price,v_sale_price,v_sidestone,

                        v_certificate,v_short_description,

                        v_long_description,v_image_id);



EXCEPTION



When e_remaining then NULL;



When others then null;



END;



v_totalinserted:=v_totalinserted+1;


END LOOP;


TEXT_IO.FCLOSE(v_file);

END;

END;
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