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“Expert Oracle Database Architecture: Oracle Database Programming 9i, 10g, and 11g Techniques
and Solutions, Second Edition” (2010-Jul ¥ 5€)
“Expert Oracle Database Architecture: 9i and 10g Programming Techniques and Solutions” (20054F)

“Effective Oracle by Design”(Osborne ORACLE Press Series) (20034)
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Times are in Central time zone -05:00
In the last 4 weeks, I've taken 49 new questions, read 437 followups, and responded to 257 of the
followups

Subject Last Updated First Asked
Java procedure for host calls on Unix environment 13 days ago 9.6 years ago

Sorry | have a large backlog right
now, please ask a question later.

Click here to view your questions.

New Books

How to connect SQLPIus without tnsnames.ora 13 days ago 4 8 years ago
All of the content that used to be

LISe of Mested Table 13 days ago 7.2 years ago located at
All about SCH. 13 days ago 7.1 years ago http:lasktom.oracle.comitkytel is
Parameterized View & Truncation of Table 13daysago 9.3 years ago now here:

- hitp:/itkyte. blogspot.com/2009/1 0/httpasktomoracle
What don't vou like about Qracle? 13 days ago 47 years ago
Shutdownistartup activity 13 days ago 5.5 years ago
Public DB link ar not? 13 days ago 7.6 years ago
Mot using the index 13 days ago 2 years ago
killing a session 13 days ago 9.3 years ago -
session _cached cursor 13 days ago 8.0 years ago it is shipping now.

. ) Before you buy, make sure to see
Using Oracle collections and result sets 13 days ago 9.5 years ago the discussions we've had about
DpEn CUrsors 13 days ago 8.5 years ago it. The discussions are here, here,
Table desian Mormalization or denarmalization 13 days ago 4 weeks ago and here.

Why PK ... why not unigue index + not null 13 days ago 7.2 years ago m
1-15 Mext =

Messages

o All of the content that used to be located at http:/lasktom.oracle.comitkyte! is now here;

hitrme it as Rlamcrnent ~am IANNGMHM N IhHras o btamaracslacsarmtlewutas il

Effective bracle by Design



. T—RAR—=R - F—XTorHIyYk

20105 2A9H T—AR—R7—XTFOrH3Svh B

tvi,-321:"What are we still doing wrong?”
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v a22:"Top 10 things about Oracle Database 11g R2”
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. Top 10 things about Oracle Database 11g R2

=

Do it yourself, Parallelism (PL/SQLIilfi 5| 3£ 1T)

Analytics are the coolest thing to happen to SQL since the
keyword SELECT (LISTAGGEI%Y)

Execute on a directory ([EfER X T—2D 4G FTZ MDD O—R
Recursive Subquery Factoring (ANSIBJEFSQLDHR—F)
Improved Time Travel (Total RecallD#5:5E)

You've got Mail (FileWatcher)

Deferred Segment Creation (GERIHIt5 A FMERL)

Flash Cache (Database Smart Flash Cache)

Parallel Improved (In-Memory Parallel Query)

10. Edition-based Redefinition (Online Application Upgrade)

ORACLE
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. PL/SQL 7AY S .LARTOH N F|EST
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“Expert Oracle Database Architecture” T+ % <M itk
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« D37FEETLTHEZRES
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« 11g R2 PL/SQL¥ﬁmﬁEDBI\/IS_PARALLEL_EXECUTE Z
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[ZETLTNS

* http://download.oracle.com/docs/cd/E16338 01l1/appdev.112/b56262/
d_parallel _ex.ntm#CHDDEBCI Di |
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. More Analytics!

« o, LISTAGGZFHTLV
+ 9i R2 TlX. PLISQLTSTRAGG 7729 av#{E>TER
- Oracle Database 10g Tl%. sys_connect_by path BE#i% (&

- Oracle Database 11g Release 2 Tl&. LISTAGGZHHR—kL
- ETIERBICHEIZEST
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. fEFkMDsys connect by pathZ{EALT=HI

SQL> select deptno,

2 substr (

3 max (sys connect by path(ename, '; ')),

4 3) enames

5 from (

6 select deptno,

7 ename,

8 row_number ()

9 over

10 (partition by deptno
11 order by ename) rn
12 from emp DEPTNO ENAMES
13 ) e -
14 start with rn =1 10 CLARK; KING; MILLER
15 connect by prior deptno = deptno 20 ADAMS; FORD; JONES;
16 and prior rn+l = rn SCOTT; SMITH
17 group by deptno
18 order by deptno 30 ALLEN; BLAKE;
19 / JAMES; MARTIN;

TURNER; WARD

ORACLE
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. BrHEEE listagg

SQL> select deptno,

2 listagg( ename, '; ' )

3 within group

4 (order by ename) enames

5 from emp

6 group by deptno - -
7 order by deptno 181’1’ 9 7h
8 /

DEPTNO ENAMES
10 CLARK; KING; MILLER
20 ADAMS; FORD; JONES;
SCOTT; SMITH

30 ALLEN; BLAKE;
JAMES; MARTIN;
TURNER; WARD

ORACLE
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. HTH%eE nth value

SQL> select deptno,
2 ename,

3 row number ()

4 over (partition by deptno

5 order by ename) rn,

6 first value (ename)

7 over (partition by deptno

8 order by ename) "lst ename",
9 nth value (ename, 3)

10 over (partition by deptno

11 order by ename) "3rd ename",
12 last value (ename)
13 over (partition by deptno
14 order by ename
15 rows between current row
16 and unbounded following) "last ename"
17 from emp
18 order by deptno, ename
19 /

ORACLE
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. Analytics Rock and Roll

SQL> select deptno,

2

© 0 J o U b W

10
11
12
13
14
15
16

ename"

17
18
19 /

ORACLE
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ename,
row_number ()
over (partition by deptno
order by ename) rn,
first value (ename)
over (partition by deptno
order by ename) "lst ename",
nth value (ename, 3)
over (partition by deptno
order by ename) "3rd ename",
last_value (ename)
over (partition by deptno
order by ename

rows between current row

DEPTNO

20

30

and unbounded following) "last

from emp
order by deptno, ename

ENAME

MILLER

ADAMS
FORD

JONES
SCOTT
SMITH

ALLEN
BLAKE
JAMES
MARTIN
TURNER
WARD

w

g b w N

o U b W N

ADAMS
ADAMS
ADAMS
ADAMS
ADAMS

ALLEN
ALLEN
ALLEN
ALLEN
ALLEN
ALLEN

3rd ena

MILLER

JONES
JONES
JONES

JAMES
JAMES
JAMES
JAMES

last en
MILLER
MILLER
MILLER

SMITH
SMITH
SMITH
SMITH
SMITH

WARD
WARD
WARD
WARD
WARD
WARD
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. NBRIZTOT 5 LEEITARE

« NEFR T, BEINIEAITOCEMNAIEEIC
o NEPRMODSELECTETHRIZ. 7O S LMNETEINS
e ‘location xR FEL. RV T ETTAT S LEIETE

« GRANT EXECUTE ON DIRECTORY #£BR T. E171]
BE/E O —H —Z | #]
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. EXECUTE and PREPROCESSOR

ops$tkyte%ORA11GR2> CREATE or replace DIRECTORY load dir
2 AS '/mnt/hgfs/docs/Presentations/Seminar/11lgr2'

3 /
Directory created.

ops$tkyte%ORA11GR2> CREATE or replace DIRECTORY exec dir
2 AS '/mnt/hgfs/docs/Presentations/Seminar/llgr2'’

3 /

Directory created.

ORACLE
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. EXECUTE and PREPROCESSOR

ops$tkyte%ORA11GR2> CREATE TABLE EMP ET

2

3 "EMPNO" NUMBER (4) ,

4 "ENAME" VARCHAR2 (10),
5 "JOB" VARCHAR2 (9),

6 "MGR" NUMBER (4),

7 "HIREDATE" DATE,

8 "SAL" NUMBER(7,2),

9 "COMM" NUMBER(7,2),
10 "DEPTNO" NUMBER (2)
11 )

12 ORGANIZATION external
13 ( TYPE oracle loader

14 DEFAULT DIRECTORY load dir

15 ACCESS PARAMETERS

16 ( RECORDS DELIMITED BY NEWLINE

17 preprocessor exec dir:'run gunzip.sh'
18 FIELDS TERMINATED BY " |" LDRTRIM

19 )

20 location ( 'emp.dat.gz')

21 )

22 /

Table created.

ORACLE

Copyright© 2010, Oracle. All rights reserved.



. EXECUTE and PREPROCESSOR

ops$tkyte$ORA11GR2> !file emp.dat.gz

emp.dat.gz: gzip compressed data, was "emp.dat", from Unix, last
modified: Wed Oct 7 12:48:53 2009

ops$tkyte%ORA11GR2> !'cat run gunzip.sh
#!/bin/bash

/usr/bin/gunzip -c $*
ops$tkyte%ORA11GR2> select empno, ename from emp et where rownum <= 5;

EMPNO ENAME

ORACLE
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. EXECUTE and PREPROCESSOR,
interesting idea...

ops$tkyteORA11GR2> CREATE TABLE ls

2

3 line wvarchar2 (255)

4 )

5 ORGANIZATION external

6 ( TYPE oracle loader

7 DEFAULT DIRECTORY load dir

8 ACCESS PARAMETERS

9 ( RECORDS DELIMITED BY NEWLINE
10 preprocessor exec dir:'run ls.sh'
11 FIELDS TERMINATED BY "|" LDRTRIM
12 )
13 location ( 'run _ls.sh')
14 )
15 /

Table created.

ORACLE
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. EXECUTE and PREPROCESSOR,
interesting idea...

ops$tkyte$ORA11GR2> select * from ls;

11 things about 11lgr2.ppt
diyp.sql

ebr.old.sql

ebr.sql

emp.ctl

emp.dat.gz

EMP ET 26122.1log

emp et.sql

LS _26122.1og
run_gunzip.sh

run_ls.sh

11 rows selected.

ORACLE
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. Recursive Subqguery Factoring

- ANSI SQL |0 BRI )FYHR—k
« fE3k(IOracle 3 HMDCONNECT BYAZ{#HH

Oracle Database SQLE&&)77L X 11g1)1)—X2(11.2)

http://download.oracle.com/docs/cd/E16338_01/server.112/b562
99/statements_10002.htm#i2077142
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. Recursive Subqguery Factoring

ops$tkyte%ORA11GR2> with emp data(ename,empno,mgr,l)

2 as

3 (select ename, empno, mgr, 1 lvl from emp where mgr is null
4 union all

5 select emp.ename, emp.empno, emp.mgr, ed.l+l
6 from emp, emp data ed

7 where emp.mgr = ed.empno

8 )

9 SEARCH DEPTH FIRST BY ename SET order by

10 select 1,

11 lpad('*',2*1,'*') | |ename nm

12 from emp data

13 order by order by
14 /

ORACLE
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. Recursive Subqguery Factoring

**KING

* % * *BLAKE

* % %%k *ALLEN

* % %% %k *x JAMES

* % %% **MARTIN

* % % % * * TURNER

* % % % * *WARD

* %% *CLARK

* % % * * *MILLER

****JONES

* % %% *x * FORD

* % %%k *k*x* SMITH
* %k *k*k*xSCOTT

* % k% k% x *x ADAMS

B Wk WNWDNDNWWWWWDNDR

14 rows selected.

ORACLE
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. Recursive Subqguery Factoring

ops$Stkyte%ORA11GR2> with data(r)
2 as
3 (select 1 r from dual
4 union all
5 select r+l1l from data where r < 5
6 )
7 select r, sysdate+r
8 from data;

R SYSDATE+R
1 08-0CT-09
2 09-0CT-09
3 10-0CT-09
4 11-0CT-09
5 12-0CT-09

ORACLE
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. 11g R2TSQL1 X THmEMREL

http://technology.amis.nl/blog/6404/oracle-rdbms-11gr2-solving-a-sudoku-
using-recursive-subquery-factoring

513 7 5(3|af6|7|8]9]1]2
6 195 6|7 |2|1|9|5]3|a]|s
9|8 6 1(9|8|z|al2|s5]|6]|7
3 I Tel | 3 8|5 9|7 |6|2]a|z2]3]
4 3 3 1 al2|6|8s|s5|3]7]|9]1
7 2 6 7|1]z|a|2|a]s|5]|6
61 | B 56 |1]5|3|7]2|8)al
41119 5 2(8|7]a|l2|l9|l6]|3]|s
8 719 3|a|5|2|8|6|1[7]59

ORACLE
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. Time TravelgED i E

* Flashback Data Archive (Total Recall)
- 57T, 5EMAI. 57 ARl. BEDHOP IR DIEREER

* http://www.oracle.com/technology/oramag/oracle/08-
jul/o48totalrecall.html

* Article by Jonathan Gennick on this feature for more info

* How does it work...

ORACLE
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. How Does Flashback Data Archive
Work?

* Primary source for history is the undo data

* History is stored in automatically created — Undo data
history tables inside the archive o7 " datain |
. . r‘,"': buffer cache
« Transactions and its undo records on o

. e
tracked tables marked for archival .
DML operations = = Joc e e e e e o

« Undo records not recycled until history is archived
° Hlstory IS Captured asynchronously by new Background process collects and writes

original data to a flashback data archive

background process (fbda) I
« Default capture interval is 5 minutes
« Capture interval is self-tuned based on system Historical ‘ '
activities table data ‘

'._

* Process tries to maximize undo data reads from _
Flashback Data Archive

buffer cache for better performance
* INSERTSs do not generate history records

ORACLE
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. Oracle Database 11g R2tiZEm

Total Recall Schema Evolution Support

T—IILEEDEEETHEIC
* Drop, Rename, Modify Column
* Drop, Truncate Partition
* Rename, Truncate Table

DDLIZKYEEZEHINTI=T—TILADBEERZTYR—F

I N = S .
Frr R o

R R P TR

R @

VS S A
SELAGLE  ASSS S A 9

S

Flashback Version Query

Drop
Column

Complex DDL changes (e.g. table split) accommodated
» Associate/Diassociate history table via DBMS_ FLASHBACK ARCHIVE

iackaie
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. File Watchers

c T7AILDREDTALIUM)ICEDNT-EFIC
C ARUMEES

Oracle DatabaseBEBEH MK 11g U!)—R2(11.2)
http://download.oracle.com/docs/cd/E16338 01/server.11
2/b56301/scheduse005.htm#CIAJIADA

ORACLE
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. File Watchers

ops$tkyte%ORA11GR2> begin

2 dbms scheduler.create credential (

3 credential name => 'watch credential’',
4 username => 'tkyte',

5 password => ‘foobar') ;

6 end;

7/

PL/SQL procedure successfully completed.

ORACLE
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File Watchers

ops$tkyte%ORA11GR2> create or replace directory MY FILES as
'/home/tkyte/files'

2 /
Directory created.

opsStkyte%ORA11GR2> create table files

2

3 file name varchar2(100),
4 loaded timestamp,

5 contents clob

6 )

Table created.

ORACLE
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. File Watchers

ops$tkyte%ORA11GR2> create or replace procedure process_ files
2 (p_payload in sys.scheduler filewatcher result)

3 is

4 1l clob clob;

5 1l bfile bfile;

6 begin

7 insert into files

8 (loaded, file name, contents )

9 values (p_payload.file timestamp,

10 p_payload.directory path || '/' || p_payload.actual file name,
11 empty clob ()
12 ) returning contents into 1 clob;
13
14 1l bfile := bfilename( 'MY FILES', p payload.actual file name );
15 dbms lob.fileopen( 1 bfile );
16 dbms lob.loadfromfile( 1 clob, 1 bfile, dbms lob.getlength(l bfile) );
17 dbms lob.fileclose( 1 bfile );
18 end;
19 /

Procedure created.

ORACLE
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. File Watchers

ops$tkyte%ORA11GR2> begin

2 dbms scheduler.create program(

3 program name => 'file watcher',

4 program_ type => 'stored procedure',
5 program action => 'Process Files',

6 number of arguments => 1,

7 enabled => false) ;

8 dbms scheduler.define metadata argument (
9 program name => 'file watcher',
10 metadata attribute => 'event message',

11 argument position =>1);

12 dbms scheduler.enable('file watcher');
13 end;

14 /

PL/SQL procedure successfully completed.

ORACLE
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. File Watchers

ops$tkyte%ORA11GR2> begin

2 dbms scheduler.create file watcher(

3 file watcher name => 'my file watcher',

4 directory path => '/home/tkyte/files’',
5 file name => '*',

6 credential name => 'watch_ credential',
7 destination => null,

8 enabled => false);

9 end;
10 /

PL/SQL procedure successfully completed.

ORACLE
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File Watchers

ops$tkyte%ORA11GR2> begin

2 dbms scheduler.create_job(

3 job_name => 'my file job',

4 program name => 'file watcher',

5 event condition => 'tab.user data.file size > 10',
6 queue_spec => 'my file watcher',

7 auto_drop => false,

8 enabled => false);
10 end;
11 /

PL/SQL procedure successfully completed.

ops$Stkyte%ORA11GR2> exec
dbms scheduler.enable('my file watcher,my file job');

PL/SQL procedure successfully completed.

ORACLE
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File Watchers

ops$tkyte%ORA11GR2> select * from files;

FILE NAME LOADED CONTENTS
/home/tkyte/files/filed. txt 07-0CT-09 07.37.22.000000 PM hello world, ho
W are you
hello world, ho
W are you
hello world, ho
W are you
hello world, ho

W are you

ORACLE
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. ERFAET AV MERK

« WEEIE. T—T I EBEICRANLT —21T AU RN
YK THND

c EBICEBMDA T INAAERT HERP/INY T —L DA
DAR—ILIZBWZTIE., 2O1T A MERIZH D BB
MNEXIZHHS

« EREAET AV MERIE. T—EDERICZANSINT=-BF
[CRADET AR T B1=0. 1\9F5—2 DA R
ML EERRIZERET S ENTES
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Deferred Segment Creation

SQL> alter session set
2 deferred segment creation=false;
Session altered.

SQL> create table tl SQL> select segment name,
2 ( x int 2 extent id,
3 constraint tl pk 3 bytes
4 primary key, 4 from user extents
5 y int 5 order by segment name;
6 constraint tl y
7 unique, SEGMENT NAM EXTENT ID BYTES
8 z¢clobp  —oommm—m—m———— —mm—m———— =
9 ) T1 0 65536
10 1lob( z ) Tl PK 0 65536
11 store as tl_z lob Tl Y 0 65536
12 (index tl_z lobidx); Tl Z LOB 0 65536
Table created. Tl 7z LOBIDX 0 65536

ORACLE
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Deferred Segment Creation

SQL> alter session set
2 deferred segment creation=true; No Change!
Session altered.

SQL> create table t2 SQL> select segment name,
2 ( x int 2 extent id,
3 constraint t2 pk 3 bytes
4 primary key, 4 from user extents
5 y int 5 order by segment name;
6 constraint t2 y
7 unique, SEGMENT NAM EXTENT ID BYTES
8 z¢clobp  —oommm—m—m———— —mm—m———— =
9 ) T1 0 65536
10 1lob( z ) Tl PK 0 65536
11 store as t2 z lob Tl Y 0 65536
12 (index t2 z lobidx); Tl Z LOB 0 65536
Table created. Tl 7z LOBIDX 0 65536

ORACLE
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. Deferred Segment Creation

SQL> insert into t2 wvalues ( 1, 2, 'hello world' );
1 row created.

SQL> select segment name,

2 extent id,

3 bytes

4 from user extents

5 order by segment name;

SEGMENT NAM EXTENT ID BYTES
T1 0 65536
T1 PK 0 65536
T1 Y 0 65536
T1 7 LOB 0 65536
T1 7 LOBIDX 0 65536
T2 0 65536
T2 PK 0 65536
T2 Y 0 65536
T2 7 LOB 0 65536
T2 7 LOBIDX 0 65536

10 rows selected.

ORACLE
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Oracle Database 11g Release 2

Reduce I/0O bandwidth requirement with Flash Cache

« SSD(VIYR-RT—bTARD)&T—AR—R/I\YIT7
Xy aDEBEBRIGILRT) 7 ET S
* SSDAZRFvYyaDEITEET S (SGA s Level 1)
c TARVKYEERLGIUF LSR4%RE
« MEAE—DE S DIOIRE
- YEAE)—KYXETE

« DIEWRSATHTEY BRI+ —I U R =R

Copyright© 2010, Oracle. All rights reserved.



Flash Cache

How it works

16 GB
SGA Memory

Install Flash Drive in the Host Server
* Set two init.ora parameters:

«db_flash_cache _file = <filename>
Specifies the path to the flash disk

«db_flash_cache_size=<size>

Specifies the amount of flash disk to use

ORACLE
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Flash Cache

How it works

Hot Data
10 GB
SGA Memory

1. Blocks read| | 2. Dirty blocks flushed to
into buffer disk
cache

Cold Data
ouuyU GB

Magnetic Disks

ORACLE
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Flash Cache

How it works

' 120 GB

Hot Data
10 GB = - :
SGA Memory 87 3.Cleanblocks S5 § Flash Cache
" moved to Flash "
Cache based
on LRU* (once
SGA. s full)
1. Blocks read| | 2. Dirty blocks flushed to

into buffer disk

Cold Data
ouuyU GB

Magnetic Disks

* Headers for Flash
Cached blocks kept in

Copyright© 2010, Oracle. All rights reserved.



. Flash Cache

4. User Process ¢ Exlgnded Bl |ﬂQ[ ( ;aghe

reads blocks from
SGA (copied from
Flash Cache if not
in SGA)

Hot Data:
10 GB = C N
SGA Memory [’5‘” 3. Clean blocks S8 § Flash Cache
' moved to Flash "

Cache based
on LRU*

1. Blocks read| | 2. Dirty blocks flushed to
into buffer disk
cache

Cold Data
ouyU GB

Magnetic Disks
g * Headers for Flash

Cached blocks kept in

Copyright© 2010, Oracle. All rights reserved.
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. B Bhilli 51| BE (DOP; Degree of Prallelism)

SOLX XAEITEN, \ o
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. What are my upgrade paths?

Predictable performance post-upgrade
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