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PL/SQL and Java Performance

Java can be faster then plsql, it can be slower
Do not recode all of your PL/SQL 1n java

Interaction between Java and PL/SQL 1s potentially faster than
the interaction between Java and a Java stored procedure

— Java to call a java stored procedure: java types =2 turn them into sql
types = turn them into java types and do the reverse on the way out

— Java to call a plsql stored procedure: java type =2 turn it into a sql type
and do the reverse on the way out

Execution speed of PL/SQL €< -> (un)tuned series of
queries/statements in PL/SQL routine.
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Debugging/Analyse von PL/SQL

Supplied PL/SQL Packages and Types Reference

_ DBMS APPLICATION INFO

_ DBMS PROFILER

_ DBMS UTILITY.FORMAT ERROR STACK
_ DBMS UTILITY.FORMAT CALL STACK
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Debugging/Analyse von PL/SQL

DBMS PROFILER

- profile existing PL/SQL applications and identify
performance bottlenecks

UNIT NALME QCCTTRED ToT TIME LINE TEXT

NUMEEER TEST P n nurnher:=1;
NUMEEER TEST 3 b hinary integer:=
NTMEBEE. TEST b pls integer:=1;
HUHEEH_TEST 1001 La01170 FiOR i_IH 1., .1000 LOOP
& n:=n+l;
bh:=kh+1:
pi=p+1;
durny: =' counts for ENDLOOEP!' ;
durmny:='end of PL3IQL';

IO o -] &

MNUMEEE. TEST 1000 LO0=2871
HUHEER:TEST 1000 3L
NUMEBEE TEST 1000
NUMEBEE TEST 1000
NUMEEER TEST 1

[ =
R R S Ry |
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Debugging/Analyse von PL/SQL

SQLCODE and SQLERRM:

only information about the last error

DBMS UTILITY.FORMAT ERROR STACK

— returns a string containing the entire stack dump of all errors
that are currently being handled

DBMS UTILITY.FORMAT CALL STACK

— returns a string that contains the current list of calls in

context (context at the point at which format call stack was
called)
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Oracle C++ Call Interface OCCI
Built on OCI

— Similar control and performance of OCI

Based on Standards
— ANSI/ISO C++ Standard, including STL
— Associative access API design similar to JDBC

Performance

— Prefetching, client-side cache, array operations, data buffering,
thread safe

API easy to use

— API design consistent with C++ programming paradigm (e.g.
new operator overloaded for creating persistent objects)
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Oracle C++ Call Interface OCCI

Migration of existing applications

—Complex C++ programs

~Up to 1000 classes
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Pro*Fortran 1.8

New command-line option, UNSAFE NULL

UNSAFE NULL=YES

disables ,,ORA-01405 fetched column value is NULL*
messages when precompiling applications that fetch
data into host variables that do not have associated
indicator variables.
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SQL Extensions

CASE-Statement
USING and ON-Clause (ISO 99 SQL)
LEFT-, RIGHT- and FULL OUTER JOIN

MERGE
Scalar Subqueries
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CASE-Statement instead of DECODE

SELECT last name, state code,

(CASE state code
WHEN 'AL' THEN 'Alabama’
WHEN 'AK' THEN 'Alaska'

WHEN 'AR' THEN 'Arkansas'
WHEN . . ..
ELSE 'N/A'

END ) state name

FROM employees

ORDER BY last name;
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CASE-Statement 11

SELECT last name, job id, salary,
(CASE
WHEN job_id LIKE 'SA_ MAN' AND salary < 12000 THEN '10%'
WHEN job id LIKE 'SA_ MAN' AND salary >= 12000 THEN '15%'
WHEN job id LIKE 'IT PROG' AND salary <9000 THEN '8%'

WHEN job _id LIKE 'IT PROG' AND salary >=9000 THEN '12%'
ELSE 'NOT APPLICABLE'
END ) Raise
FROM employees;
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USING-Clause

ORACLES::

SELECT last name, department name
FROM

employees e, departments d

WHERE

e.department id = d.department id;

ORACLEY::
SELECT last name, department name
FROM

employees e, departments d
USING (department_id);
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ON-Clause

ORACLES::

SELECT last name, department name
FROM

employees e, departments d

WHERE

e.department_id = d.dept _id;

ORACLEY::
SELECT last name, department name
FROM

employees e, departments d
ON (department id = dept_id);
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LEFT-,
RIGHT-,
FULL OUTER JOIN

SOL92 compliant, elegant and intuitive!
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LEFT OUTER JOIN

ORACLES:: SELECT p.part_1d, s.supplier name
FROM part p, supplier s
WHERE p.supplier id = s.supplier 1d (+);

ORACLE9:: SELECT p.part 1d, s.supplier name
FROM part p supplier s
ON p.supplier 1d = s.supplier 1d;

PART SUPPLIER NAME
Pl Supplier#1
P2 Supplier#2
P3
P4
ORACLE




RIGHT OUTER JOIN

ORACLES:: SELECT p.part_1d, s.supplier name
FROM part p, supplier s
WHERE p.supplier id (+) = s.supplier 1d;

ORACLE9:: SELECT p.part 1d, s.supplier name
FROM part p supplier s
ON p.supplier 1d = s.supplier 1d;

PART SUPPLIER NAME

Pl Supplier#1
P2 Supplier#2
Supplier#3
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FULL OUTER JOIN

SELECT p.part 1d, s.supplier name
FROM part p, supplier s
WHERE p.supplier id (+) = s.supplier 1d (+);

ERROR at line 3:
ORA-01468: a predicate may reference only one
outer-joined table
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FULL OUTER JOIN 8i

SELECT p.part id, s.supplier name
FROM part p, supplier s

WHERE p.supplier 1d = s.supplier id (+)
UNION

SELECT p.part 1id, s.supplier name
FROM part p, supplier s

WHERE p.supplier 1d (+) = s.supplier 1d;

PART SUPPLIER NAME
P1 Supplier#1
P2 Supplier#2
P3
P4
Supplier#3

ORACLE




FULL OUTER JOIN 9

SELECT p.part 1d, s.supplier name
FROM part p supplier s
ON p.supplier 1d = s.supplier 1d;

PART SUPPLIER NAME
Pl Supplier#1
P2 Supplier#2
P3
P4
Supplier#3
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Scalar Subqueries

Oracle 8i:
,,1n line views, 1.e.
Subquery-Select in FROM-Clause

Oracle 9i:
,,scalar subqueries®, 1.e.
Subquery-Select in SELECT-Clause
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Scalar Subqueries - Examples

SELECT
(SELECT max(salary) FROM emp) highest salary,
emp name employee name,
(SELECT avg(bonus) FROM commission) avg comission,
dept name
FROM

emp,
(SELECT dept name FROM dept where dept = 'finance');
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Scalar Subqueries, Examples

INSERT into max credit

(name, max_credit)

VALUES

('Bill',
SELECT max(credit) FROM credit table
WHERE name = 'BILL'

);
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MERGE

CREATE TABLE bonuses
(employee _id NUMBER, bonus NUMBER DEFAULT 100);

INSERT INTO bonuses(employee id) (SELECT e.employee_id
FROM employees e, orders 0o WHERE e.employee id = o.sales rep id
GROUP BY e.employee id);

MERGE INTO bonuses D
USING (SELECT employee id, salary, department id
FROM employees WHERE department id =80) S
ON (D.employee_id = S.employee id)
WHEN MATCHED THEN UPDATE SET D.bonus = D.bonus + S.salary*.01
WHEN NOT MATCHED THEN INSERT (D.employee id, D.bonus)
VALUES (S.employee id, S.salary*0.1);
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EM — Dlagnostlc Pack

i

F4f Network Database Tools 4
ﬁ i Events Application Management  » Memory Recovery Resource Monitors Undo
@ % Jobs Change Management Pack »  State
_B Report Definitions Datahase Applications b i
@ o Diagnostics Pack Capacity Planner
:5_
- T JDME_IMSES _ Tuning Pack } Performance Manager
i -5 iasdb.nleiende_de.de.oraCTe.CoM by il
? +>-EE:] infra [ Show Top Sessions
/ +:=-@ oms.world s Top SOL
T 0n
v =Horcl Trace Data ‘d’ewer
= Host Nafere: o
urt:l world - 5Y5 AS SYSDBA
i i DB Name: ORCL
%_% i . DB Version: Oracle9i Enterprise Edition Release 9.2.0.2.1 - Production
' Cum" iguration WWith the Partitioning, Spatial,
i 5,;,_- _IStored Configurations OLAP, and Oracle Data Mining options
% +ISessions Instance Name: orcl

Instance Start Time: 14-Feb-2003 08:13:50 &AM
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EM — Performance Overview

:Database Health Overview Chart: KHMDBE1 7. US ORACLE COM
Filz2 “iew Collection Drilldoswswn Helgp

EWCNI D 8 B

CPU LHilization (%) Available Memory (%)
100 — TO —
3 —

L]
I gl 1 I
14 :50:53 OM 405 Ak A4 552 AM A1 50552 AM 14 4053 OM 11:45:53 oM A4 50552 amM

L

I
A9 8552 M

%% Total User Time 2% Total Idle Tirme bemony Aovailable kbl AZ7T 055 .00 Average Response Time (ms)
%% Total Privwileged Time Fagefile available (kb S0, ZE0 00 M aximum Reszponse Time (ms)

) ] J- )
Execution Rates Memorny Efficiency Application 1O
LogonsfSec Buffer Cache Hit %% FPhysical Read=SSec

Transaction='Sec Librarnr Cache Hit % FPhws Reads Direct'Sec
User Callersac %% Shar=d Pool Fres F hw= Jirites DirectfSec

Applhication EFficiency
Executes wwithout Farses %
Soft Farse %

Pdemorny Sort %%
Total Table Scan=fSeac

Buffer Cache Efficiency
Hlock GetsfSec
Cons. GetfSec
Block ChangessSec
Cons. ChangesfSac

Background Process 1D
Fhw=siczal WiritesfSec
Redo WiritesfSec
Redo SizerSec

LT T T

veee 24
LT Y Y

F

Sessions Sessions By TP Sessions By Memory Sessions By 1O

SID | Session Rame | Tot CPU Time Logical Reads{%) | Phys Reads{%) |Hard Parses FPhys Reads P

R 30 KELLY (FeT:! 9.3 EERY: 1657
st 27 KEM 4 0.13 0.54 q
12 OEM3IREFO z 0.2z 0.00 0
20  OEMIIRERO 2 015 0.00 0

First S data source=s byw Tot CFRFU Tim=

)
Top Waits By Humber of Sessions Warting Top Wart=s by Time Waited

contral file parallel write

log file =ymic

direct path write

direct path read direct p=ath read

1]

Updated: 20-Mar-Z2001 11:53:24 Al oo:00:15S




| DJ\Y = 0 ) Sessions

{] Top Sessions: SYS@ORCLWORLE
File “iewe Caollection Drilldown  Help

Flhk D08 BE 2

k
SID |Session Name O% Username Sort Statistic  Status  Machine Terminal Program Module Action Serial# SPID | Phys
PMON SYSTEM 0.00 ACTT -~ ————~— Z i e e 1944

- - ! (1 Options x| :
DBWWO SYSTEM 0.00 ACT © 1956
LGWR SYSTEM 0.00 ACT Data  SessionFiltering  Options 1960
CKPT SYSTEM 0.00 ACT 1964
SMON SYSTEM 0.00 ACT 1968
RECO SYSTEM 0.00 ACT 1972
CJao SYSTEM 0.00 ACT 1976

| D SESTEM B.0GIACT Tot CPU Time is greater than 16 1508 |

10 |STRMADMIN 0.00 ACT 2110 1512

18 |SYS MLEIENDE-DEnleiende 0.00 ACT Memory Sorts « isgreaterthan 10 : 32228

[v'Show onhy the Sessions that meet all of the following conditions:

Filtering Conditions

Phys Beads{%) = | s greaterthan 10

B k| omk | omk | ok omk | omk | omk

1
2
3
4
L
(i
Fi
H

Parse CPU is greater than 0

More Fewer
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EM — Top Sessions - Drilldown

Fle. View Collaction: Drildoyn, Tl
File: “iew' Drilldowen: Help

laf
=% g
=

Session Mame 05 Us SRNNEE BOUNETR on Serial¥ SPID Phys Reads(%) © Logical Reads(%) Ci
SYSTE from dba objects 12 2252 0.00 0.00
HLEIE! 32228 0.00 0.00
NLEIET # SQL Explain Plon SYS@orcly =100 %] | 0.00

i i il ) || 0.00

SELECT cownt(t) || o.00

FROM dba objects =

0.00
SYS HLEIE} ] : — 0.00
STRMADMIN e = JLE Eiy 97.20
'PMON mrmw el e S
OMNO SYSTEM 14

cJQo SYSTEM

RECO SYSTEM

0.00
0.00
2.80
0.00

= SORT (AGGREGATE) 12
D &g SYS.0BA_OBJECTE VIEVY 12

_ G UNION-ALL 11
SMON SYSTEM 0.00

HiIL

©=} FILTER 7
@] 5Y5.0BJF TABLE ACCESS (BY INDEX ROV, 4

) i MESTED LOOPS 3

] 5YS.USERS TABLE ACCESS (FULL) 1 0.00

£ 5YS.1_0BJ2 [MDEX (RAMGE SCAN) 2 0.00

© ) SYS.INDS TABLE ACCESS (BY INDEX ROW B

CKPT SYSTEM
LGWR \SYSTEM
'DBWO \SYSTEM
svs SYSTEM

0.00
0.00

R R R ST - -

[’ ] @ @

UThis plan step designates this staterment as a SELECT staterment.

All data sources by Phys Reads{’)

ORACLE




.
o
oLk,

-3 & &

€ & 7 |

EM — Tuning Pack

Tools
| G- Network Datahase Tools
Hli* Events
LT Johs Change Management
Database Applications b
—j Report Definitions 43

Diagnostics Pack

s i
iJApplmaﬂnn Servers Service Management

Tuning Pack Index Tuning Wizard

__IDatabases

Pack * }State

vy | ¢ Shutdown

k

+:=-@ iasdb.nleiende_de.de.oraCTe.CoOMm

Configuration

+-_I5tored Configurations
+-_J5essions

b Oracle Expert
- Show Outline Management
Reorg Wizard

Datah
i 50L Anahyze

sl Tahlespace Map

A

DB Names= S

Application Management Memory Recovery Resource Monitors Undo

ation
DE

DB Version: Oracle9i Enterprise Edition Release 9.2.0.2.1 - Production
With the Partitioning, Spatial,
OLAP, and Oracle Data Mining options

Instance Hame: orcl




EM — SQL Analyze

File Edit

+]l~i]@1ﬂﬂ] SEEE

wiew SQL TopSOL HIStDI":.-'ITl:Il:ﬂS Help

Hink wizard. .. Ckrl+5hift+H

B BB BB B e B ER B s [ B e R e R R

I

I 1azdb.nleiende_de. .:__1 SOL Stater S0L Tuning Wizard. ..

-2 infra

=2 b0 ichtblick. de
=2 oms.world

tz1 orclwaorld - 55

LX o mitialization Par

TopSaAL

& SOL History

‘3__& SOLOOZ [TopSl
L Cost Al Bow

&858 SOLO0S [SOL K

1

=2 arcl2_MLEIENDE-D
&4 prod.warld

B2 rac11.0RACLE.COI
B2 racl12 ORACLE.COI
=1 ztbh waorld

E=2 b warld

= tdsphys ORACLE.C
2 tdsprod.oracle.com
B2 tderpt. ORACLE.COF
walsys lichtblick.de |

Initialization Par
TopSaAL
il S0OL History

SoL SOLO0OT [Perfor ™
3

Cpens the virtual Index Wizard

Crl4-5hifE+T

SELECT COUNT{*}
FROM all policies w
WHERE w.object_owmer = -"hZ
AND w.object_name = bl
AND (policy_name LIKE 'ixdbrlsh'
OFR policy name LIEE '%¥fxd %'}

Explain | Compact Wiew | Statistics |

Execution Step
=-8aL SELECT STATEMENT
=2 SORT [AGGREGATE)
S WIEW 'SYS.ALL POLICIES!
=By UMIOM-ALL
= %F FILTER
=-Z MESTED LOOPS
! 3-8 MESTED LOOPS (OUTER]
! =2 MESTED LOOPS [OUTER)
=-%% NESTED LOOPS (OUTER]
=-Ex MESTED LOOPS [OUTER]
=& MESTED LOOPS
=2 NESTED LOOPS
=B NESTED LOOPS

ull

=16 WIFW SY'S TRA POLICIFS!

Step Dezcnption:
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EM — Virtual Index Wizard

Yirtual Index Wizard. step 2 of 4: Yirtual Index Definition

Define the virtual index

Define the properties for the virtual indesx:
Wirtual lthd
Schema:
Index on T able
Schema: CELLY Virtual Index Wizard, step 4 of 4: Execution Plan Comparizon
I ame:

cify the columng for the index by clicking on the columns in

(2
PRODUCTID &
FRICE

|ndex Types Optians

Projected [mp
[ Urnique [ Bitmap [P

Flar: Original Flar: ‘with Yirtual [ndex

I1ze the Show Comparizon buttan to compare the explain plans.

See the results
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SQL Analyze

S Network

I Events
:Ti Jobhs
—EI Repao
=1 Appli
- JDatak

General Memory Recovery Resource Monitors

Instance State

®0)

Edit Miew | soL TopSQL  History Tools Help

Create Mew SOL kel
Create Like SQL

1 iasdb.rleie Rename S0L kel R

B2 infra Delete SQL Del
1 b0 lichtbl
=1 amz.veorld
51 orclworld -
X Initializ
%o TopSG
G SOLH
Sa. SOLOC

i Co o Blan Step Rroperties. i
S SOLOC  Apply Changes AR — Ci‘ “a
ol B Revert changes 120
1 orcl2_MLE Sererate Wirkual Inde 119
1 prod.waorld = 118
£ rac]1.OR: HE 48
B raclZ0Re2 c | =t ails 4
= sthb.world enerate Fecar dation Scrip JLPDSD[F'DSUFDEL'I:"I]EH]
ot f;’m-:'“"'gF ED LOOPS (OUTER]
L Idsphws: S P ESTED LOOPS [OUTER)
dine tdsprod.or: = MESTED LOOPS
= tderptORA - popnpe b-@x MESTED LOOPS
E=S i Ml walsys. lichomeoe— =% NESTED LOOPS
pol foe X Inibialization Par H H - WIFWS SY'S NIRA POLICIES!
o ¥l 4 |
=% e e Step Diescription:
E "8 SOL History ep Description:

D-FE gaL SOLO0T [Perfor ™
|3

+>—@S‘l 4

+>_@ <1/ 2=t index recommendations For this SOL statement

o

o@ g.lrl L

[

Get Explain Plan
Execute SOL FS,Ckrl+Enter

8

e
=S

g

e e R R R - R

o
%]
55)
=
%
=

>[5 tdsphys.ORACLE.COM

+>-tdsprl:ld.uracle.cum — e :
=[5 tdsrpt.ORACLE.COM [ Aoor I e |

= ﬁﬂ@@@ﬂ]ﬂmlﬂ' L S DS S Y ) e
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Server Version

|E].ient Version 'QEU _-.3'3‘.'3.1 8.1.7 : BUE
920 Yes Yes  Yes [EMS

9.0.1 Yes  Yes Yes Was EMS

Client / Server Interoperability Support

8.L7 Yes  Yes  Yes Jas  Was  EMS

EMS |EMS

EMS I tor customers under Extended Mantenance JDBC, JDK’ and Oracl eD atab ase
| =I & . .
e Certification

For JDBC clients information in

takes priority over
information in the above matrix!
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Client / Server Interoperability Support

JDBC, JDK, and Oracle Database
Certification

!.'j;l
m

dom oW
m

=
[
]

las
las
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1 !:.l;' |':

L

£ 0 M
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Migration Workbench

Heterogeneous Services (,,Generic Connectivity®)

Oracle Personal Edition
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Migration Workbench

— Wizard-driven tool

— Download from

— Visual representation of the source database and its
Oracle equivalent

Migration analysis
— Summary report

— Contextual log messages
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Oracle Migration Workbench
Repository-Login (Datenbank)

ORACLE" Migration Workbench

Oracle Migration Yorkbench Reposito

" Default Repository

Llzer Mame |orrwbm or

Passwiord ""'""’"'I

ORCLIL.ODE.ORACLE.COM

Gdick Tour

ight @ 1992, 2002, Oracle Corporation. Allrighte resermed.
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Oracle Migration Workbench

Selecting Migrationsource

3% Dracle Migration Workbench _ O]

[E>2 |:fl Mo ohjects have been captured

"'ﬂf Switch Migration Source

Informi 1§ te Model [ Oracle Model
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ORACLE’

Migration Workbench

Source
Databasze

Migration Workbench

Destination
Database =

Source

LLﬁI
P—

' Workbench

Repository

€«

A Oracle

_Wodel
I'. |
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Migration Workbench Supported third-party Databases
— Microsoft SQL Server 6.5, 7.0 and 2000
— Sybase Adaptive Server 11 and 12
— Microsoft Access 2.9, 95, 97 and 2000

— Informix Dynamic Server 7.3

— Informix Dynamic Server 9.1 (Beta)
- MySQL 3.22 and 3.23

- IBM DB2/400 V4R3 and V4R5

- IBM DB2 UDB 6, 7.1 and 7.2 (Beta)
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Migration Workbench
Details:

»Oracle Migration Workbench Reference
Guide for MySQL 3.22, 3.23 Migrations

Release 9.2.0 for Microsoft Windows 98/2000,
Microsoft Windows NT and Red Hat Linux 6.2
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Heterogeneous Services (,,Generic Connectivity®)
— Generic Connectivity Agents for ODBC and OLE DB

— Customer responsible for drivers

Details:

Oracle9i Heterogeneous Connectivity
Administrator's Guide Release 2 (9.2)
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Heterogeneous Services (,,Cookbook®)

— OUI Install ,,Generic Connectivity using ODBC*

- @ORACLE HOME/rdbms/admin/caths.sql
(Test mit z.B. SQL> describe SYS.HS FDS CLASS)

— Install mySQL ODBC-Driver

~ With ODBC Admin Utility configure a SYSTEM
DATASOURCE, z.B. mysqltest
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Heterogeneous Services (,,Cookbook®)

— Configure tnsnames.ora

MYSQLTEST.WORLD =
(DESCRIPTION =
(ADDRESS LIST =
(ADDRESS = (PROTOCOL = TCP)(HOST = nleiende-de)(PORT = 1521))
)
(CONNECT DATA =
(SID = mysqltest)
)
(HS = OK)
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Heterogeneous Services (,,Cookbook®)

— Configure listener.ora

(SID DESC =
(SID NAME = mysqltest)
(ORACLE HOME = C:\oracle\ora92)
(PROGRAM = )

)
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Heterogeneous Services (,,Cookbook*)
— Configure ORACLE HOME/hs/admin/initmysqltest.ora

HS FDS CONNECT INFO=mysqltest
HS FDS TRACE LEVEL =4
HS FDS TRACE FILE NAME = mysqltest.trc

ORACLE




Heterogeneous Services (,,Cookbook®)

SQL> ALTER SESSION SET GLOBAL NAMES=FALSE; (falls nicht in init.ora)

SQL> CREATE DATABASE LINK mysql CONNECT TO root
IDENTIFIED BY root USING "'mysqltest';

SQL> SELECT * FROM "TEST"@mysql; ("" zwingend!)

Fiir den Test:

mySQL-Server Version 3.23 unter SuSE Linux 7.2 (Kernel 2.4.7)
In /etc/my.cnf unter [mysqld] "skip-grant-tables" eingetragen.

In System-DSN ,,mysqltest® ,,Disable transactions* eingetragen

ORACLE




ORACLE’ & ORACLE’

Oracle Personal Edition
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QUESTIONS
ANSWERS
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