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Using Oracle Database 10 g PL/SQL New Features

Purpose

This module describes the new Oracle Database 10g features introduced in PL/SQL.
Topics

This module will discuss the following:

o Overview

O Prerequisites
 Examining Bulk Binding Using | NDI CES OF and VALUES OF

Keywords

@ Setting Privileges and Parameters for Debugging
m Creating a Database Connection
1 Debugging a PL/SQL Package Body Using JDeveloper

Viewing Screenshots
Overview

Back to List of Topics

In Oracle Database 10 g, several enhancements are available in the PL/SQL language. This lesson covers:

1. Bulk Binding Enhancements

2. Debugging PL/SQL Using JDeveloper

3. PL/SQL Compiler Enhancements

Back to List

The Oracle Database 10 g extends upon the enhancements introduced in Oracle9 i , in the area of Bulk Binding. The
SAVE EXCEPTI ONS syntax was introduced in Oracle9 i to capture exceptions while bulk inserting (deleting or updating)
rows. While this feature allows the DML to continue, saving any exceptions in the SQL¥BULK _EXCEPTI ONS collection, the
performance of the operation is greatly affected. In a certain scenario where the collection being processed is sparse due
to the application logic involved, this would be an unnecessary overhead. In Oracle Database 10 g, you can overcome
these issues with the new | NDI CES OF or VALUES OF features.
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Back to List

Starting version 9.0.3, JDeveloper supports PL/SQL debugging. This is achieved with the Java Debugging Wire Protocol
(JDWP). With Oracle9 i Release 2 and higher, the debugger uses the industry standard JPDA (Java Platform Debugger
Architecture) whereas for prior releases (Oracle8 i or Oracle9 i Release 1) the DBMS_DEBUG package is used. The
debugging Ul gives you the ability to single step, step into, and step over PL/SQL objects as well as the ability to set PL/
SQL expressions in the Watch and Inspector window, set conditional breakpoints, and view collection data.

Back to List

The PL/SQL compiler is substantially improved in the Oracle Database 10 g . The back end code generator is re-
engineered. Also, a new parameter, called PLSQ._OPTI M ZE_LEVEL , has been introduced to speed up execution of PL/
SQL code. This is in addition to Native compilation (which is available since Oracle9 i ). Currently the

PLSQ._OPTI M ZE_LEVEL parameter can be setto” 1 "or" 2". 1 is the default, 2 increases the performance.

Prerequisites

Back to List
Before starting this module, you should have performed the following:
mEl Completed the Configuring Linux for the Installation of Oracle Database 10g lesson
2. Completed the Installing the Oracle Database 109 on Linux lesson
] 3. Completed the Installing Oracle9i JDeveloper on Linux lesson.
O a Download and unzip the plsqgl.zip into your working directory.
Examining Bulk Binding Using | NDI CES OF and VALUES OF Keywords
Back to List

The following example illustrates the use of | NDI CES OF and VALUES OF keywords when using Bulk Binding in PL/SQL.

The I NDI CES OF keyword can be used in a scenario where a collection of records (which is dense) is validated
programmatically and invalid records (those not meeting the specified criterion) are removed from the collection, resulting
in a sparse collection of valid elements which must then be bulk inserted into a table. By using the | NDI CES OF the
exceptions for the missing records are not generated.

The VALUES OF keyword can be used in a scenario where a collection of records (sparse or dense) must be copied to
one or more collection variables, based upon some condition whereby certain records may or may not be copied, and
then inserted into a table. This can be efficiently done with the use of the " VALUES OF " syntax and using a pointer array
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whose elements are pointers to the selected records within the original collection. This reduces the need to create
multiple copies of data. Exception handling is done per pointer record, which means that if two or more pointer records

are pointing to the same "original" data, any exceptions reported will indicate the iteration number (pointer element
number).

This example uses the EMPLOYEES table to build a collection of employees that is deliberately sparse.

1 You will first need to create a NEW EMPLOYEES table from the existing EMPLOYEES table (in the hr schema) and
create a unique index on EMPLOYEE_| D column. This will generate an exception when inserting a duplicate
record. Execute the following commands from a terminal window:

cd wkdir
sql plus hr/hr
@et up. sql

The set up. sql script contains the following:

drop tabl e new enpl oyees;
create table new enpl oyees as select * from enpl oyees where 1=2;
create uni que index new_enpl oyees_enpl oyee_id

on new_enpl oyees (enpl oyee_id);
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O 2.

2 144.25.8.266-Session.STE - TNWTPlus - 1O x|

Session  Edit Wiew Commands  Script Help

0| s e] Bl =@ O = a6 &

SAL*Plus: Release 18.1.8.1.8 - Beta on Wed Sep 24 07:35:30 ZAOA3

[Copyright () 1982, 2803, Oracle. A1l rights reserved.

Connected to:
Oraclel@i Enterprise Edition Release 10.1.0.1.0 - Beta
With the Partitioning, OLAF and Data Mining Scoring Engine options

SLUL> Esetup
[drop table new _employees

ERROR at line 1:
OREA-80942: table or view does not exist

Tahle created.

Index created. DE

SUL>

« L

Next, you need to create the package P_BULK_BI ND. This package contains various procedures which create
the sparse collection and bulk insert the records into the NEW EMPLOYEES table using three different
approaches.

@r _p. sql

Click here to see what is contained in the cr _p. sql script.
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SULr @setup
[drop table new _employees

ERROE at line 1:
ORA-08942: tabhle aor wiew does not exist

Tabhle created.

Index created.
SULx Bor_p
[Package created.
[Mo errors.

[Package body created.

INo errors. EE

saLe ||

« L

To see how the Bulk Binding works in Oracle Database 10g, you will first see how it was done in Oracle9i. The
FORALL statement uses the SAVE EXCEPTI ONS syntax to suppress exceptions raised due to missing records,
which are later printed in the EXCEPTI ON block. Execute the following commands:

set serverout on size 100000
exec p_bul k_bi nd. Bul k_I nsert_Pre_10g (i_make_sparse => true)
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2 144.25.8.266-Session.STE - TNWTPlus - 1O x|

Session  Edit Wiew Commands  Script Help

D@ cH 8] B Bl@| O = ae o
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=25 Ernst :I
sa Fawiet
sS4 Gates
4z Hall
48 Johnson
50 Kaufling
56 Ladwig
1 Mallin
71 Mayer
Tz 0Connell
76 Partners
852 Rajs
B6 Sarchand
95 Taylor
1008 Urman
1l Yargas
104 Walsh
187 Zlotkey
Error from element #2: 0ORA-22160: element at index
Error from element #3: 0ORA-ZZ2160: element at index
Error from element #4: ORA-ZZ160: element at index
Error from element #6: ORA-ZZ160: element at index
Error from element #7: ORA-Z2Z2160: element at index
Error from element #%: 0ORA-ZZ160: element at index
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-- this code is located in the Bulk_Insert_Pre_10g procedure

forall j in g enp recs.First()..g _enp_recs. Last()

save exceptions
insert into new enpl oyees values g _enp_recs(j);

exception when bulk _errors then
for j in 1..sqgl %ul k_exceptions. Count ()
| oop
Dbns_Qut put. Put_Line ( '"Error fromelement # |
To_Char (sql %ul k_exceptions(j).error_index) || '": ' |]
Sql errm( SQL%ul k_exceptions(j).error_code) );
end | oop;
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From the output, you see that each missing record has generated an exception ( ORA- 22160 ). As mentioned
earlier, even though the remaining records are processed via SAVE EXCEPTI ONS syntax, this results in a
performance degradation if the number of deleted records is fairly high.

[ a The next step is to use the Oracle Database 10 g | NDI CES OF syntax to ignore the missing records and
thereby obtain much better performance. Execute the following commands:

exec p_bul k_bind.Bulk_Insert_ Wth_|Indices O -
(i _cause_exception => fal se)

In this case the Boolean input value is used to ignore a block of code responsible for creating an exception
condition as you will see in the next step.

1l 1 44.25.8.266-5ession.5TE - TNYTPlus =10] x|

Session  Edit Miew Commands  Script Help

D|| Q@58 B (@] O = 2B &

14 Cabrio -
=20 Davies J
25 Ernst

sa Fawiet
=4 Gates

42 Hall

48 Johnson
50 Kaufling
S6 Ladwig
81 Mallin
71 Mayer

7z OCannell
Y6 Fartners
832 Rajs

86 Sarchand
95 Taylar
100 Urman
181 Wargas
104 Walsh
1a7 Ilotkey

[PLFfSAL procedure successfully completed.

saL>

w
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-- this code is located in the
Bul k Insert Wth_Indices O

-- procedure

forall j in
i ndi ces of

g_enp_recs
save exceptions

insert into new enpl oyees values g enp_recs(j);

This time there are no exceptions raised due to the missing records.

s The above procedure can also be run with the input parameter set to true. This would cause an exception while
inserting which must be trapped (by SAVE EXCEPTI ONS ) and later processed. The condition causing the
exception is simulated via a procedure call, which nulls the ‘email’ columns for the employees with the last name
of 'Ernst' and 'Urman’. Since the EMAI L column has a NOT NULL restriction, this causes an exception when the
two corresponding records are inserted. The exceptions are later processed from the SQLYBULK _EXCEPTI ONS
collection. Execute the following commands:

exec p_bul k_bind. Bul k_Insert_Wth_Indices_ O -
(i _cause_exception => true)
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2 144.25.8.266-Session.STE - TNWTPlus - 1O x|

Session  Edit Wiew Commands  Script Help

0| s e] Bl =@ O = a6 &

48 Johnson "
50 Kaufling _I
56 Ladwig

[l Mallin

71 Mayer

TZ 0Connell

7B Fartners

82 Rajs

86 Sarchand

95 Taylaor

100 Urman

13l wWargas

104 Walsh

a7 Ilotkey

[Error on the 5th iteration

last_name for error element: Ernst

Error was: ORA-01400: cannot insert MULL into )

Error on the 19th iteration

last_name for error element: Urman D@
[Error was: 0ORA-01483: cannot insert WULL inta )

[PLSSAL procedure successfully completed.

saLe ||

« L

-- this code is located in the exception area
--in the
Bul k Insert Wth_Indices O

procedure

forall j in
i ndi ces of
g_enp_recs
-- between g _enp recs.First() and g_enp_recs. Last ()
-- optional

save exceptions
insert into new enpl oyees values g enp_recs(j);

exception when bul k_errors then
decl are
v_iteration pls_integer;
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n pls_integer;
k pls_integer;

begi n
for j in 1..
sql %ul k_excepti ons
. Count ()
| oop
v_iteration := SQ.%ul k_exceptions(j).error_index;
Dbns_CQut put . Put _Li ne (

"Error on the ' || To_Char(v_iteration)
|| "th iteration' );

Note: The error is reported for the iteration number, this is new to the exception handling in Oracle Database 10
g.

e Another approach is to use VALUES OF clause to create a second collection of pointers to the elements of the
original array. Execute the following commands:

exec p_bul k_bind. Bul k_Insert_ Wth Values O -
(i _null _email => true, i _violate pk => fal se)

The Poi nt _To_Spar se procedure is used to create a collection of pointers based on the same logic as before,
that is, it points to the elements with the first occurrence of each letter in the last name It is called from the
procedure Bul k_I nsert _Wth_Val ues_O .
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2 144.25.8.266-Session.STE - TNWTPlus - 1O x|

Session  Edit Wiew Commands  Script Help

0| s e] Bl =@ O = a6 &

4% Johnson ;I
SB Kaufling

56 Ladwig

[E1 Mallin

71 Mayer

72 OConnell

76 Fartners

832 Rajs

86 Sarchand

95 Taylar

lag Urman

191 Yargas

104 Walsh

187 Zlotkey

[Error on the sth iteration

last_name for error element: Ernst

Error was: ORA-A1480: cannot insert MULL into )
Error on the 19th iteration

last_name for error element: Urman

[Error was: 0ORA-01483: cannot insert WULL inta )

[PLf/SAL procedure successfully completed.

sac> %

« L

-- this code is located in the

Bul k I nsert_Wth_Val ues O

-- procedure

forall j in
val ues of
g_val ues_of tab
save exceptions
insert into new enpl oyees values g enp_recs(j);

The result is the same as step 5, an exception is raised for the 5th and the 19th iteration.
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O 7.

To see the effect of reporting the iteration number (or pointer element number) as opposed to the index of the
erroneous record, you can run the above procedure withi _vi ol at e_pk => true . To simulate the error

condition, the procedure Cause_Excepti on_For _Val ues_OF is used to insert a duplicate index entry from
the bound collection ( G_EMP_RECS) into the pointer collection ( G_VALUES OF _TAB). Due to this, the unique
key constraint (created in the first step) is violated and the exception is raised upon bulk insert into the

NEW EMPLOYEES table. Execute the following commands:

exec p_bul k_bind. Bul k_Insert_Wth_Values_O -
=> true)

(i _null_email => false, i_violate_pk

Z 144.25.8.266-Session.STE - TN¥TPlus

Session  Edit Miew Commands  Script Help

=10l %]

O =| & 2| et 2] B E2|@| Ol

= 5(p @

last_name for error element:
Error was: ORA-0OUA1: unique
Error on the 48th iteration

last_name for error element:
Error was: ORA-0OUA1: unique
Error on the 4lth iteration

last_name for error element:
Error was: ORA-QOEA1: onigue
Error on the 4zZth iteration

last_name for error element:
Error was: ORA-0OE1: unigque
Error on the 43th iteration

last_name for error element:
Error was: ORA-0OUA1: unique
Error on the 44th iteration

last _name for error element:
Error was: OEA-QUOAOL: onigue
Error on the 45th iteration

last_name for error element:
[Error was: ORA-@@C@l: unigue

saL> |

Taylor
constraint

Urman
constraint

Wargas
constraint

Walsh
constraint

Ilotkey
constraint

Ernst
constraint

Urman
constraint

[PLSSAL procedure successfully completed.

(.J

(.2

(.2

(.J

(.J

(.2

(.2

winlated

winlated

violated

vinlated

winlated

winlated

violated

s

-- this code is located in the

Bul k_I nsert_Wth_Val ues_Of
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-- procedure

exception when bul k_errors then

decl are
v_iteration pls_integer;
begi n
for | in 1..sqgl %ul k_exceptions. Count ()
| oop
v_iteration := SQ.%bul k_exceptions(j).error_index;
Dbns_Qut put . Put _Line (

"Error on the ' || To_Char(v_iteration) ||
"th iteration' );

-- Find the index of the offending el enent
-- fromthe iterati on nunber
Dbns_Qut put . Put _Line (
"l ast_nane for error elenment: ' ||
g_enp_recs(g_values of tab(v_iteration)).last_nane );

Dbons_Qut put . Put _Li ne (
"Error was: ' ||
Sql errm( SQL%ul k_exceptions(j).error_code) );
end | oop;
end;

Setting Privileges and Parameters for Debugging
Back to List

Before you can use the PL/SQL debug capability within JDeveloper you need make sure the HR user has the appropriate
privileges. Perform the following steps:
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01 Open a terminal window and execute the following:

cd wkdir

sql pl us syst ent <passwor d>

grant debug any procedure to hr;
grant debug connect session to hr;

i 144.25.8.266-5ess5i0n.5TE - TNYTPlus ;IQI

Seszion  Edit  Wiew Commands  Script Help

D|=|Q|@| 58 8] (e O = 2B &

Error was: ORA-00001: unigue constraint (.) wiolated
Error on the 43th iteration

last_name for error element: Zlotkey

Error was: ORA-00001: unique constraint (.) wiolated
Error on the 44th iteration

last _name for error element: Ernst

Error was: ORA-00001: unigue constraint (.) wiolated
Error on the 45th iteration

last_name for error element: Urman

[Error was: ORA-BEEEL: unique constraint (.) wiolated

[PLFfSAL procedure successfully completed.
SAL» connect systemforacle

[Connected.

SQL- grant debug any procedure to hr;
[Grant succeeded.

SGAL» grant debug connect session to hr;

[Grant succeeded.

SaLs b

Creating a Database Connection

Back to List

In order to access the PL/SQL, you first need to create a Database Connection. Perform the following steps:
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1 Click on the JDeveloper icon you created in your panel.

Select the Connections tab in the Applications - Navigation window. Then right click on Database and select
New Database Connection .

: A
m Oradle lD“!hn!r mn e S
i

e
e R S Rt fﬂ E
e L e e -a-.-'a-.f-':-.ho.-'-a-.-'f:-.-'#.H:-'ha-.-'-a-.-'f

File Edit Searth ¥iew Project Bun Debug Yersioning Tools Window Help
DEFr3 bR EREREE g pe+nrdHTdEBun G
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*9Y S% ¢+
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& M application Server
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O3 At the Welcome window, click Next .

Create Database Connection - Welcome

Welcome to the Create Database
Connection wizard

The wizard guides you in the creation of a new connection. You
are prompted for specific details about the host including its

name, type, and authentication.

_| SKip this Page Mext Time

Cancel

< Back ||_ﬂeﬁ[ = Finish

] a Enter orcl for the Connection name and click Next .
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Create Database Connection - Step 1 of 4 Type -

Specify a unique name and type Tor the connection. The name
must be a valid Java identifier.

Connection Name:
lorcl|

Connection Type:
Oracle (JDEC)

Finish Cancel

s Enter hr for the username and password and click Next .
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Create Database Connection - Step 2 of 4: Authentication -

Specify a username and password to authenticate the
connection. To bypass authentication at runtime, select Deploy
Password.

Username:
hr |

Password:

] |

Role:

_| Deploy Password

Help < Back |_ﬂe§t> | Finish Cancel

e The connection details for your database are shown. Accept the defaults and click Next .
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Create Database Connection - Step 3 of 4: Connection

Specify connection details for the database machine. The
database administrator should be able to provide you with this
information.

Driver thin

Host Name: |localhost

JDEC Port: (1521

SID: |ORCL

|_| Enter Custom JDEC URL:

7 Test your connection. Click Test Connection .
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Create Database Connection - 5tep 4 of 4: Test

Click Test Connection to determine if the information specified
successfully establishes a connection with the database.

Test Cungecl.inn‘u

Status:

s When you receive the Success! message, click Next .
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Create Database Connection - 5tep 4 of 4: Test

Click Test Connection to determine if the information specified
successfully establishes a connection with the database.

Test Connection

Status:
SUCCess]

o Click Finish to create the connection.

file:///D)/my_data/obepdf/obel0gdb/devel op/plsql/plsgl.htm2 (21 of 39)2/17/2004 4:01:03 PM



Using Oraclel0g PL/SQL New Features

Create Database Connection - Finish

You have completed creating the
connection.

To open your conhection, expand the connection hode in the
Connections Mavigator.

Cancel

Debugging a PL/SQL Package Body Using JDeveloper

Back to List

You will run the PL/SQL package P_BULK_BI ND you used previously using the JDeveloper PL/SQL Debugger. Perform
the following:

From the Connections - Navigator window, expand Connections -> Database -> orcl -> HR -> Packages and
then right click on the P_BULK_BIND package body and select Open to view the PL/SQL code.
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. 2 A A A A
[ Oradle lD“!hn!r mn R e s s f w E
e e S e e i

File Edit Search ¥iew Project Run Debug ¥Yersioning Code Tools Window Help
NDN=@BFrx¥DBRA R 9 @+ dHFdJEuR g

| ([ Developer Welcorse | & P_EULK_BIND

x 97 package body P_bulk_bind is
& = Application Sarver
o I Danabase -- Mot new fTeatures until “Hew Teatures start here”.
® 5% ol t
® (@ Wk bulk_errors exception;

€= 53 Funciions _ pragea exceprion_init [ bulk_errors, -24381 )3
-2 I
&gfﬁﬂ,ﬁ; v type Eap_Recs_T 15 table of esployeeskrowtype;

& £J Mamerialized Vie Q_emp_recs Esp_Recs_T;

&= [ Object Types

tvpe Values_O0f_Tab_t s table of pls_integer index by pls_integer;

9 ? :ﬁtﬁﬁfﬁ_am - g_values_of_tab Values_0f_Tab_t;

F_BULK_E procedure Trencate_Destination is

by
exEcube immediate 'trencate tabhle new_employvees';
end Truncate Destination; ----cccccccmmcamcmamcaanaanaaas

pocedure Load_arry 15
i
splact *
bulk collect into g_emp_recs
fron paploviees
order by last_name;
end Load_Arry;

procedure Make_Sparse is
== THIS SIMWULATES COWFLEX PROCESZING - TOO ELAEBDRATE FOR FURE QL -
== THAT EEZULT: IN A SPARSE ARRAY FOR BULE INSERT
v_priv_Tirst_char <har{l) = Substr g émp_récs{l).last_name, 1,
v_turr_Tirst_char char{l);

egin
-- balete 211 elements except the first for

;';Jll:nvli; 4
PACKAGE EODY.HRP_EULK_EIND.pls |Line 1 Column 1 [Insen Unie LF Editing

]2 You need to compile this package body. Right click on the P_BULK_BIND package body again and select Make
" P_BULK_BIND.

Open

2 Run P_EULK_EIND
& Debug P_BULK_BIND

Drop
Generate Java..

Publish as Web Service ...
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3 Right click in the Code Editor gutter and select Toggle Line Numbers .

o0 Orde Fwvelopes LI 200 e d
File Edit Search View Project Run Debug Versioning Tools Window Help
DM@y XBR R 3 ese+rdBIEBue S

Connections - Navigator  8.X| |y | ()Developer Welcome | 33P_BULK_BIND
37 package body P_bulk_bind is
@ ol Application Server
0 i Darabace Not fiow Fearures until “Nis SFEE TTRPT hEFE".
$ i onl
& [ e Bulk_irrors exception:
& £ Functions pragea EXCEPTION_IMT ( Bulk_grrors, -24381 )
L Clas
ﬁ.%:::.m::;y tvpie Emp_Recs_T i% table of eaployeeskirowtype;
b Q_Emp_recs Ewp_Recs_T;

@Aoplications| WCennemons| || [type Values_0f_Tab_t is table of pis_integer index by pls_integer;
g_walues_of_tab walues_07_Tab_T;

] P_BULE,_BIND - Sruciore. B X
E[ H E *prncedur*e Truncare_DesTination is

& G B e
- AL execube inmediale "truncate Table néw_emplovees';
end Truncate_Destination;

procedure Lozd_arry 1s

egin
SElect ®
bulk collect inte g esp_récs

fron esployees
X | Messages

Blonpiting. . .

[10:07:53 AM] Swccessrful coapilation: O eérrors, O warnings.

Performing one time indexing of file:/usr/ javaj2sdk1l4. 2/ srcriplfoomf sunfcorbaf se finvernal f orbutil f ORECIassLoaderjava

To set the breakpoint, scroll down to the statementforall j in indices of g_enp_recs (approximately
at line 171) and click on the line number.
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e e T T T T T i e e G e et S et T
ir Oradle JDeveloper 10g i e i ooodd B
File Edit Searth %iew PFroject Eun Debug Yersioning Code Tools Window Help

NDz@Fr27¥DBRA 2R 9 @+ dFJEBun g

] | (ENDevelnper Walcorne | 6 P_ELILE_EIMD

x 97 162 procedure Bulk_Insert_With_Indices_0F { i_cause_exception in boalean ) is
e = Application Server 163 begin
& @ Database 164 Truncate_Destination{); -- Set up. { Mo new features yet, J --------
& & ol 165 Load_arry();
¢ [RHR 166 Make_Sparse(l;
& 3 Eunctions 167 4T 1_cause_excepTiaon
&= [ Java Classes 168 then Cawse_Ewcepticn_For_Indexes DT end if;
@ forall j in indices of g_emp_recs
[ Soplications a.::unnmmngr_ 172 -- between goemp_recs,First{) and g_ewp_recs,Llasti) -- optional
173 save aXCepTions
|%| P_BULE_EIND - Structure - X| |174 insert into new_smployess valuss g_emp_recs(id:l
175
EL'? e 176 exception when bulk_grrors then
o Errars 177, declare
178 v _iteration pls_integper;
ira n pls_inteper;
180 k pls_inteper;
181  beqin
182 for 3 im 1..sq1%bulk_excepTions. Count()
1832 Toop
164 w_iteration = sqlxbulk_gxceptions(i). error_indes;
X |Messages

AmE (1 -l
ompi1ing. ..

[10:07:53 &M] SuccessTul compilation: O errors, O w2rnings.

Performing one time indexing of file:/ust/ java/i2sdk1.4.2/ srczipl org/ omg/ CORBA/ Objectjava Line 174 Col Editing

s To start debugging, right click in the Code Editor window and select Debug P_BULK_BIND .
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;| Toggle Eookmark
Expand Template Ctrl-Enter

Make P_EULK_EIND iZtrl-

& Run P_BULK_EIND
& Debug P_BULEK_BIND

Toggle Ereakpoint F5
Show Ereakpoints Window
3
="
# cut Ctrl-X
[ copy Ctrl-C
@ Ppaste Ctrl-v
Select All Ctrl-A
i

O s. This will bring up the Debug PL/SQL window, which displays the three global procedures within the package.
Select the procedure Bul k_I nsert _Wt h_I ndi ces_O . This procedure takes one input parameter, that is a
Boolean flag called " | _CAUSE_EXCEPTI ON". The value for this parameter is to be set to true. In the PL/SQL
block area, change

| _CAUSE_EXCEPTI ON :

NULL;

to

| _CAUSE_EXCEPTI ON :

TRUE;

Then click OK .
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Debug PL/SQL -

Target: - Parameters:

BULK_INSERT_PRE_10G Parameter | DataTwpe | Mode
|BULK_INSERT_WITH_INDICES_OF “|I_CAUSE_EXCEPTION BOOLEAN M
BULK_INSERT_WITH_VALUES_OF :

o

%

ko el el il el sl ol ol ol ool s sl ol ol ol ol ol ol el ol sl s ol T ol o el el A ol Al T ool ol Al Bl At A Al R el A A

PL/SQL Block
DECLARE
I_CAUSE_EXCEPTION BOOLEAN;
BEGIN
I_CAUSE_EXCEPTION := TRUE;

HR.P_BULK_BIND.BULE_INSERT_WITH_INDICES_OF(
I_CAUSE_EXCEPTION => I_CAUSE_EXCEPTION
IH
END;

1
2
E
4
S
&
7
8
g
0

—

Upon continuing, the debugger executes the statements up to the first breakpoint. At this point, the breakpoint
statement (to be executed) next is highlighted. The Stack window displays the procedure being executed. Click
the Data tab to display the variables and their values, within the current procedure.
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- A A
e Orade lD“!hn!r mn e i f w E
e e A A i

File Edit Searth %iew PFroject Eun Debug Yersioning Code Tools Window Help

D@ vy XHREREY 8§ @ el B §
¥ | ((NDevelnper Walcorne || ¥ P_EULK,_BIMD:

|
162| procedure BulE_Insert_With_Indices 0F { i_cause_sxception in boolean ) s -
163 begin B E
Trumcate_Dbestination(d; -- Set wp. { No new features yet, ) ----——--- »
Lozd_Arry{}; — "
Mzke_Sparse(l; _

iT 1_cause_excepTion ==
then Cause_Exceprion_For_Indexes_Df; end i} --
Show_Sparse_Array(]);

forall j in indices of g_emp_recs
-- betwesn g_emp_recs.Firstd) and g_ewp_recs,last() -- optional
Save SXCEpTIOns
insert into new_smployess values g_emp_recs(i):

excrplion when bulk_@rrors then ﬁ

disc e
v iteration pls_integer;
n pls_inteper;
k pis_integer;
Begin
for § in 1..591%0ulk_exceptions. Count{)
Tooge

w_iteration = Sql¥bulk_gxceptions (i), error_indes;

R . Dl

Iraiue Type

I1]

X

2| Executing PLASOL: CALL DBM5_DEBUG_JDWF. CORMECT_TCRP( '127]
kebugger accepted connection from database on port 241450

smart Data

Fisman Data | B0ara | ©Waches
chronization complets Debugging

Osg Expand Package body variables of P_ BULK_BIND . You see two variables - G EMP_RECS and
G VALUES OF TAB.G EMP_RECS s the PL/SQL table used by the application to bulk insert data into the
NEW EMPLOYEES table.
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o Oracl JDevalnpar L 2 ey o B
File Edit Search Yiew Froject Run Debug Yersioning Tools YWindow Help
DeEFraXDea 2 s o« Y EBne s

¥ m veloper Welcome || 8 P_BULK,_BIND

procedure Bulk_Insert_With_Indices 07 ( 1_cause_exception in boolean ) is
beqgin

Truncate DesTination(): -- S&t up. { WO nbw Teatures wet,

Load _Arry()i

Make_Sparse():

if 1 _CEuSE_gaCepTion

then Cawse ExcepTion_ Far Inmc::_l:lt end 11
Show_Sparse_Array(); -------=-=--

forall 3 in indices of pesp_recs
-- Derwesn J_emp_recs,First) and g_emp_recs.Last()
SIVe BHCAPTIONS
insert into new_emplovees valwes g_esp_recsial;

F_BUILK_BIND BULK_INSERT ...
exception when bulk_errors then
IDEY THMEP_... JDEY THWPF_FRO. declare
v_iteration pls_intempar;
n pls_integer;
[ 4 pls_integer;
begin
for 3 in 1, .$q1%bulk_exceptions. Count ()

1
SJstructure | E¥srack] !;?Cu-dm:nl-_ I

X|essages| @Projert1 jor| X [Name Value e
*‘"@"_‘IE"“.. 4.-3|E6LISE_E'{EEHIM trgg BOOLEAM

() Patkage body vaniabi(

B ConmEcTing To The datadase orcl. = = C_EMP_RECS miEstiba TR0l EMP RECS.T
Executing PL/ASQL: ALTER SESSI0N SET PLESQL_DEBUG=TRUE & 5 C VALUES OF TAR mdened 1abbe WVALLES OF,_,

| Executing PL/SOL: CALL DBNS_DEBUG_JDWP. CONNECT_TCP( *127.0.0| | o= [ Package vasiables of P !

o Debugper accepted Connection Trom databise on port 24143,

S| ExeCuting PL/SOLY CALL HR. " JDEV_TWP_PROC_L™()

&t D1ata | e [t | S WeIChEs |

0o Expand G EMP_RECS -> values -> [25] -> _val ue . Notice that val ue shows the actual record
values and the EMAI L column is null for this record. To observe the effect, click on the Resume button (green
button in Main Toolbar).
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t1 Oracle JDevelopes 109 e o B
File Edit Search View Project Run n:m Versioning Tools Window Help

E‘Ilﬂlﬂ XD e g & ll'iﬂﬂal:illli
F ﬁwlwa welcorme || 53 P_BULE_BIND

procedure Bulk_Insert_With_Indices 0T ( 1_cause_exception in boolean ) is
beqgin

Truncate_Destination(): -- S&T up, § WO néw Téature

Load_Arry():

Makk_Sparse(d:

i 1 _CEusSE_gxception

thn cmu!:tpﬂnn qu Innx:;_l:lt* end 113
SO PRI SR AFTRY(}; === ———

forall 3 in indices of p_esp_recs
-~ DETWEEN J_BEp_recs,FIrstl) and g_emp_recs.Last()
Save eNCepTions
insert into new_emplovees valwes g_esp_recs(il;

[
IDEY. THP_... JDEY THP, HH:I' doclare

v_iteration pis_integer;
pls_integer;
K pls_integer;

for 3 in 1. sql&bulk_exceptions. Count ()

Ssacore] Svec] o« R

x Hesuges_u WProjec . jpr|
L AR RN

 ConnBCTing To the databice orcl.
Ex#Cuting PL/SOL: ALTER SESSION SET PLEQL_DEBUGSTRUE
g EXECUTINg PLASOL: CALL DENS_DEEUC_JDWE, COMNECT_TCP( "127.0.C

®
o

¢ debugges process is unning. To interact with Lhe Smart Data window, pause the debugges process,

The procedure is now executed to the end and the "Log" window displays program output at the end of which are
10. the error messages for the 2 records for which insert failed.
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e e Lt e e e R e P P e P P P P A A

Blnmugmwmmwwwmpmwum
DEg " ¥DRAEREY S p e dF B8 umd

% Connections - Mavigater A X | [ oeveloper Weltome | 59 P_EULK_EIND
= 97 162| procedure Bulk_Insert_Whith_Indices 0F { i_cause ewceprion in boolean ) is
&= @ Application Server 163|begin
L ;-.'i!l_‘:!mahase 164| Truncate Destination(); -- 52t u [ No new Teaturmes yet. )
& & orel 165 Load Arry():
¢ (A HR 166| mMake_Sparse();
& 53 Funetions 167 17 1_Cause_exception
& (3 Java Classes 168 then Cause _Exception_For_ lnue:ts_ﬂf' e 1017
R ﬁ o _Sparse Array); --c--ccccecsccmamiiimimimnaaccasananacasana
B Appdications | & Connectiong ® | forall 3 in indices of g emp_recs
— <= between goeap_recs.First() and g emp_recs.Last(} -- eptional

| = Siructurg A X save enCeplions
174 inserd into new_eaployees values g eap_recs(i);

A S 0 A b A L L 8 A
d’u O IOl OpRr g S nﬂﬂ'

exieplion when bullk_errors then
dac | are
v iteration pls_inieger;
f Bl _imleger:
K pls_integer:|
LIPS L L]
for 3 im 1. .5QVedulk_sxceptions. Count()

1
corn s

: Messages| #Project] jor|
'I' 104 Walsh
107 Flotkey
Error on the Sth iteration
& Tast_name Tor error element: Ermst
Error was: ODRA=01400: camnot ingert BULL imto ()
Errar on The 19th itération
o 1ast_namé Tor @rror elément: Uradn
o Error was: ORA=01400: canmot insért WULL isvo ()
Debugger disconnected Trom database.
B Process exited.
B pigconnecTing Trom the database orcl.

To debug the problem, you can start the debugger with a conditional breakpoint. The goal is to halt execution in
11. the exception block for the erroneous record. For this, set a breakpoint atthelineif n = v_iteration . Click
the line number 194 .
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R AR R S S R e S A U Sy e A A Ry T
d’ﬂ_ Oracle |Developer 10g a¢;¢W%xy¢y¢ e B S ,-Ngv.w.;,ﬁ,{&ﬁ.{gﬁf{;{ e el A fﬂ' E]'
e e e e o e el o o e e e e oo e e e e e e e e e e e e o et e et o e e e
.
- ¥ = 4 = e dH nm

weloper Weltome | 3 P_EULK_EIND
v_lteration i= Sqlibulk_szcéptions(]).error_index;
Dbws_Dutput.Put_Line (

'Errar an the * ] Te_Char{v_iTeration) || 'th i1Teration’ );

x 97
= B AppliCation Terver
¢ ;AE.:'I:I::H
& arcl
¢ Run
&= 17 Funglions
- ﬂuﬂ:mm

Fird ThHE Wndéc oF Theé STHENAIAg &1émdnT Trom THE VTEFITIOA S
n im0
K 1= p_gwp_recs,First():
while K 15 not mull
Toop
nim 4+ 13
if n= w_iTeration
thet
oms_Output. Put_Line
“last_name for error elesent: ' || goesp_recsik).last_name );
exit;
end if;
k = g_emp_recs.Nextik);
end 1oop;

Dbms_Dutput.Put_Line (
'Error was: * || Sglerred-sqlMbulk_exceptions(j).error_code) ):

el

SEE5EERREREARREEEEERER

: Messages| PProject] jor|

T 104 Walsh
107 otkey
Error on the Sth iteration
last_name for error @leaent: Ernst
Error wat: ORA-00£00: camnot insért HULL into )
Errar on the 19th iteration
o 1ast_namé Tor error éleednt: Uraan
Error wat: DRA-D1£00: camnot inSért HULL 1nTo ()
Debugger di SConnectéd Trom datibase,
Process exived.
B py SCONnECTing Trom The database orcl.

] Right click and select Show BreakPoints Window .
12.
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A Toggle BEookmark

Make P_EULK_EIND iZtrl-

& Run P_BULK_EIND
& Debug P_BLULK_BIND

Toggle Ereakpoint Fo
Show Ereakpoints Window
3
="
# cut Ctrl-X
IE| Copy Ctrl-iC
& Paste Ctrl-w
Select All Ctrl-A
Find in Navigator Alt-Home
=5 Close Shift-F4

Right click on the breakpoint $Or acl e. PackageBody. HR. P_BULK_BI ND. pl s 194 , right click and select
Edit .
13.

file:///D)/my_data/obepdf/obel0gdb/devel op/plsql/plsgl.htm2 (33 of 39)2/17/2004 4:01:03 PM



Using Oraclel0g PL/SQL New Features

doOnde JDwveloper 108 -0 s e B
File Edit Search Yiew Froject Run Debug Yersioning Tools YWindow Help

Develgper Welcome P _BULE_BIND

. v iteration o= sqi%bulk_sxceptions(]).error_index;

0= e AEIIC AT O Serer S Doms_Output.Put_Line (

© L Daabase = "EFFar on The ' || To_Char(v_1Terstion) || "th iteratisa’ ):

-5 K Fird ThE 1nd@éx T T aTTeEndIng E1EmEnT Trom ThE TTErETIon numbér
& 1 Functions n im0
W) E s goesp_recs.Firsc(i:
""@Hﬂ Claseas wivile k 15 nat mill
Toop
@ Applications | & Connections 73, Rimn+ 1
if m= ¥ 1Teration
then
[oms_Owtput, Put_Line {
*“last_name for error elesent; ' || goesp_recs{k).last_name );
exit;
end if;
k o= g_emp_recs. Nextik];
ernd Toop;

Doms_Dutput.Put_Line [
"Errar was: ' || Sglerre(-5q1Xbulk_exceptions(j) .error_code) );

Wiode 4

Type
@ java lanp Exception, Persisient Excapiion
& Dpadiock detection, Pertirtent Deadliock
| @ $Oracle PackageBody HE P BULK BIMD. pls 171 Source
& §Oracle PackageBody HE r.ﬂl-ﬂ'hllﬂ.ﬂ 1a4 Source

- 'ﬂlﬂﬂl *S@reakpoinis |

Select the Conditions tab. In the Condition: field enter the conditionn = v_iterati on . Only when this
14. condition is evaluated to true, the debugger stops at the breakpoint. Then click OK .
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& plsql29.png @ 100% (RGB)

Edit Ereakpoint

("Definition | Conditions [ Actions |

Condition:
h=v_iteration

Thread Options:
@ Break for All Threads

' Break Only for Threads Named
' Break Only for Threads Not Named

Pass Count: I 1=

Cancel

Start the debugger again. Right click in the Code Editor window and select Debug P_BULK_BIND . At the
15. Debug PL/SQL window, select the procedure Bul k_I nsert _Wth_I ndi ces_O . | _CAUSE_EXCEPTI ON
should still be set to TRUE . Click OK .
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@ plsql30.png @ 100% (RGB)
Debug PL/SOL

Target: Parameters:
gum_msm‘r_m& 10G : Parameter
ULK_INSERT_WITH_INDICES_OF A|1_CAUSE_EXCEPTION

BULK_INSERT_WITH_VALUES_OF :

PL/SOL Block
DECLARE

I_CAUSE_EXCEPTION BOOLEAN;
BEGIN

I_CAUSE_EXCEPTION := TRUE;

HR.P_BULK_BIND. BULE_INSERT_WITH_INDICES_OF(
I_CAUSE_EXCEPTION => I_CAUSE_EXCEPTION
)i
END;

1
Z
3
4
3
6
7
8
=]
1]

[

O The execution halts when the erroneous record is reached (while processing the exceptions). Click Resume .

16.
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o OndelDeveloperdg & 0 o E
File Edit Search Yiew Project Run Debug Yersioning Code Tools YWindow Help
Drjlﬂ ey XA R s peanrd«Nl@nmeE

¥ |Eibe'-ellmer Hehm‘lﬂf' EULK_EIND |

161
m procedure Bulk_Insert With_Indices 0F { i_cause_exception in boolean ) is
begin
Truncate_bestination]); SeT up. { Mo new Teatures yet, )
Load_Arry{);
Make_Sparse();
17 1 Cause_eXCeption
b tILr:e_E:ceptmn_l-'ur Indexes _01; end 1r.
Show_Sparse _Array(d; - -

forall 3 in 'lﬂlﬁﬂ“ m‘
BiEtwin g emp_riecs. Fi ) and guemp_r#cs. LAsT() oEit i Gna)
SAVE EXCEPTIONS
ingert into nes_gsployees values g eap_récs(i);

JDEY THP_... JDEY TMP_PRO. .
exceplion when bBulk_grrars then
ilec]are
v_iteration pls_integers
fi pls_integers
[ pls_integer;
egin

3structure | Ssvack) .!,':-cu'a: i H -

| Miegsages) WProject] jor x aue
E-bllg'lijljf-_-l.ﬁ.nl. Rle 231 couse BxcePTION e
' © ) Package body variables of PBULK

ConnecTing To The database orcl, €= ) Package variables of PBULE BINE
Executing PL/ASOL: ALTER SESSI0N SET PLSOL_DEBUGSTRUE

Executing FL/A30L: CALL DENS_DEBUC_)JDWR, CORNECT_TCR( *127.0.0
Debugger SCOEPTEd ConnecTion Trom database on port 24271,
| Engcuting PLASOLY CALL MR, " JOEN_THP_PROC_1°()

a
| [ElLog | *ZBreakpoints k3 an Data|| s Data ) % watches|

The second breakpoint is reached. The exception is raised for the 5th iteration, which is record index [25]. Upon
17. expanding the record, the 'email' value for this record is null. Click Resume .
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O
18.

JDEY THP_... JDEY_ TP _PRO..

v iteration = sgixbuli_exceptions(i).error_index;

Dbms_Dutput.Put_Line
‘Error an the * 11 TeXhar{v_iteration) || 'th sTeration });

== Find thi yndex of the ﬂfﬂl'ldlﬁi] elenent Troa The YTEFATION FUBbEr
noi= &
k 1= gewp_recs.First(d;
wiile k 15 ot null
Top
noi= o4 13

thin
Moms_Output. Put_Line
“last_name Tor error element: ' || goewp_recs(k).last_name );
exit;
end iT;
k t= g emp_recs.Mexr(k);
el Toop;

Dbws_Dutput.Put_Line
'Error was: ' || Sqlerve{-sqidbulk_sxceptions(j]).error_code) J;

ehugper aCoepted connection Trom database on port 24271,
WECWTING PLASOL: CALL MR, JOEV_TWP_PROC_1°(D

The results are displayed.

file:///DY/my_data/obepdf/obe10gdb/devel op/plsql/plsql.htm2 (38 of 39)2/17/2004 4:01:03 PM



Using Oraclel0g PL/SQL New Features

= B Doms_Dutput.Put_Line [
? ?H:‘;"‘Tﬂ *Error on the * || To_Char(v_iteration) |1 "th iteration’ ):
u LR ] F'I;d the 1ndex of the ﬂfrﬂl'lﬂ'll'lﬂ element Trom The 1Teration nusber
n o= 0
k i= goesporecs.First();
while k is not il
Toop
noi=n+ 1;
if n = v_iteration
thien
Doms_Output, Put_Ling
“lasr_name for error element: ' || g emp_recs(k).)ast_nime ):
exi b
end iT:
K ta (_emp_recs. NexT{k):
end Toop;

Doms_Dutput.Put_Line (
"Errar was: ' || Sglerre-sqlXbulk_sxceptions(j).error_code) );

K| Messages | #Projectd jor|

[¥]

FlError on the Sth 1teration
8l 1ast_nase for error elenent: Ernst
or wag: ORA-OL400: canmot imsert NULL inte ()
rrar on the 19th 1teration
ast_namé far érror elemeat: Uraan
|Errar wag: ORA-O1400: Canmot ingert NULL inte ()
shupger diZconnected Troa databade.
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