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A joint conference of the Estonian, Finnish, Latvian and Russian user groups
EMEA Harmony will focus on Technelogy, Middleware and Bl
EMEA Harmony Conference : I Featured speakers include Tom Kyte, Mogen Norgaard, Tanel Poder, and Dan Mergan

Tallinn, Estonia

May 20-21, 2010 —
: (et OUuGE uvws

Community Training Events

Rl o B F11EA Hatmony - May 20 - 21, Tallinn, Estonia I _
Evening Workshops o = 110COUG - August 2010, Egj =

5 : ® wie AOUG Sep 3 -4, Hyderabad, India 4 - % v % =
j;ri:l:lces B {HJW_ -Sep 19-_23, San Francisco CA ey wi : .
%Ies o H B =[E o= sia = LAD Tour - October _ = g
Presertations o Bl ,(/G . Nov 16 - 18, Nurnberg, Germany

Bk Revlen e 58 UKOUG - Nov 29 - Dec 1, Birmingham UK Go e

Downloads

EMEA Harmony - Tallinn Estonia - May 20- 21

User Groups

General m Library News

Cortact * Morgan's Metepad vi (Blog) <==3 & Would you like to become an Oracle ACE? &
About . |
il i Join the Western Washington QUG

Services

Lenal Notice & Terms of Use
Friwacy Statemert

Learn more about becoming an ACE
Morgan's Oracle Podcast

L]
L]
* [IBA Best Practice Guidelines
L]
L
L]

ACE Directory
ACE Google Map
ACE Nomination Form

Stanley's Blog

Bryn Llewellyn's PL/SGL White Paper

Bryn Llewellyn's Editioning White Paper
Troubleshooting Performance

Presentations Map

aboard USA-T1

L I




Morgan’s Library: www.morganslibrary.org

Morgan®“s Library

International Oracle Events 2013-2014 Calendar
Now Dec Jan Feb Mar Apr May Jun Jul Aug Sep Dt

The library is a spam-free on-line resource with code demos for DBAs and Developers.
If you would like to see Oracle database funtionality added to the library ... just email us.
Oracle 12.1.0.1.0 has been released and content will start showing up every day for weeks.
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Travel Log: Amsterdam and Cuzco
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Fun things to do in Iceland ... Take a tour

Hopme Tours Firmd Why Touris Photo Lallery Videos

TOURIS tour booking - Step 1

Towr Inforimatiom Vize detalls

Date of tour:

Towr: TT45
YWolcans in Action - This bour i
currently not available |

Adulis;

RO ar Yinuath
Departures: Daily (1217
Departure tines: 1730 Children
Duration: 6,5 (331
Price info; Iafants
- Adults; € 55,00 {0-2)

- Rge 12-17 € 27,560
- Age 3-11:€ 0,00 Comments oF specisl wizhes:
= Age 0-2: € 0,00

* Al preces are peEr pEFSCN.

* plaase select your details here
B the nght aad chik Raxt o
datermans your totsl prics.

Included in the price:
- Bus towr with English speaking
quidance

D om | A P

Tuesday, April 20, .-'Illl'l]
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Greenland: April 2010




Greenland: April 2010




Clearly global warming is a myth




Syllabus

Introductions
Your questions
Business rules and data integrity

What is the Oracle database?
Multi-Version Concurrency Control

Basic Object Types
Partitioning

Access Optimization
Connection Pooling

Common and Costly Mistakes
RAC

References



Introductions

Your name

What tools (Java, C# Dot Net, PHP, Ruby)?
What databases have you worked with?

What don't you like about databases the most?



The theory is that we break every hour

your job is to remind me if | forget




Approach new experiences with care




"Your Questions"” from ACOUG  @of3)

Will US spying on other countries affect government
decisions on using the Oracle's database
The future of Oracle

Education and Career Development
Effective learning methods for Oracle
How best to learn Java and Oracle
Professional skills required
DBA career planning
Career development
Recommended books for database learning?



"Your Questions" from ACOUG  (2of3)

Architecture
System Architecture
Product Architecture
Technical details of garbage collection
Product structure

Performance
SQL tuning

How to design the structure of my database to optimize for
speed

Thoughts about diagnosis of poor DB performance
Explain Plan and AWR Reports
Design and performance tuning



"Your Questions"” from ACOUG  @of3)

High Availability
High availability, data protection, and disaster recovery for
enterprise data

Replication technology
Backup recover case

"The Cloud"
Deployment of Cloud Computing
Large Data and the Cloud

New Oracle 12c Features
Oracle Database's development
SQL*Plus

Java's Future

JDBC



The First Question

What should you do when your
subjective opinion
does not correspond to

objective reality ?




The purpose of IT Is to support

the core business of the organization




It's the economy stupid

~ US President Bill Clinton




Never base an argument about technology

When it can be about money




The Second Question

So ..

where should business rules be enforced?




and

where does code belong?
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Business Rules: Are these states Iin the U.S.?
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Business Rules: Are these cities in Canada?

*Cahewood

APO AA
116 street AB
116 street, NW. AB

2668 32 Bstreet

AB AB
Calgar

Calgar7 AB
Calgaray

Calgaru

Calgary AB
Calgary AB AB
Calgary Albeta AB
Calgary Canada AB
Calgary NW AB
Calgary Nw

Calgary SW AB
Calgary 13B5Y4
Calgary, AB
Calgary, AB AB
Calgary, Alberta AB
Calgary, Alta.  AB
Calgary, T2K 1B7 AB
Calgay

Calgery

Calgry

Ed AB
Edmonotn

Edmontn

Edmontno

Edmonton AB
Edmonton, AB
Edmonton, AB AB
Edmonton, Alberta AB
Edmonton, Alberta AB
Edmontont

Edmotnon

Edmoton

Edomonton

*Utah

1700 XI Tech, 734 AB

AB

AB

AB
AB

AB

AE

AB

AB

AB

AB

AB
AB

AB

CITY STATE

f AB

fa AB
fairview AB
fhg AB
foisy AB
forl Ikjlkdjf AB
gfhjdijj AB

ghgjh AB

gibbons AB

gihgihg AB

gleichen AB

goie AB

X AB

xdf AB
Legal ALTA

Calgary AlLberta
Kindersley AP
Calgary Ab
,Vancouver

" BC

. BC

0SOYOOS BC

1 BC

100 mile House BC
108 Mile Ranch BC
108 Mile house BC

12345 45st BC

150 Mile House BC

28 Ave BC

73A Avenue BC
C?hilliwack BC
Castlegar B.C. BC
Canada BD
Ottawa CA

San Diego CA

San Jose CA
Toronto CA
montreal CA
Edmonton CANADA
Darien CT

CITY STATE

Seattle Halifax

wpg MB

Halifax MD

Windsor Mi

Tour Du Lac Mont-Tremblant
Berlington ND

Pasadena Newfoiundland
Bridgewater NoveScotia
columbus OH

138 Cove Crescent ON
Misissauga ON

Miss ON
Missaissaug ON
Missasauga ON
Missassauga ON
Missauga ON
Missisauga ON
Mississaga ON
Mississagua ON
Mississaua ON
Mississauga ON
Mississauga Ontario ON
Mississauga, ON

Mississauga, ON ON
Mississauga, On ON
Mississauga, Ontario ON
Mississaliga ON
Mississauge ON
Mississaugua ON
Mississayuga ON
Mississigauga ON
Mississigua ON
Mississippi Sth = ON
Mississisauga ON

Mississsauga ON
Mississuaga ON
Misssissauga ON
Misssissuga ON
Missuaga ON
ASDASD PE

CITY STATE

Seattle Halifax
Maniwaki PQ
Maniwaki QC
ontreal Quebeck
montreal Quebeck
Oak Hill VA
Victoria, BC Victoria, BC
Collingwood WA

Point Roberts WA

surrey WA

ZXCV SK

GI1?




Business Rules: Are these valid

dates?

MIN_DATE

TABLE_NAME COLUMN_NAME
ALTERNATE_PAYMENTS EXPIRE_DATE
AUTO_REORDER UPDATE_DATE
PERSONAL_MSGS DATE_EXPIRES
EMEDALERT_INFO END_DATE_PURCHASE
PERSONAL_MSGS DATE_START
RELATIONINSTANCE START_DATE

GIFT_CERTIFICATES_TRANSACTIONS WAG_TRANSACTION_DAT
EMEDALERT_INFO START_DATE_PURCHASE
PERSONAL_MSG_MEMBER_FLAGS  DATE_EMAIL_SENT
CONTACT_LENS PATIENT_INFO  BIRTH_DATE
LUX_CONTACT LENS_PATIENT_INFO BIRTH_DATE

PHARMACY_PATIENTS BIRTHDATE
INSURANCE_CARDS BIRTHDATE

MEMBER_INFO FIRST_ORDER_SHIPPED
RX_LINEITEMS HISTORY_DATE_FILLED
MV_BOUNCED_EMAIL_LIST LAST_UNSUB_DATE
EMAIL_SUBSCRIPTIONS NEVER_CREATED
SUBORDERS SHIPPED_DATE

SUBORDERS UPDATE_DATE 30
SURVEYS DATE_END

SURVEYS DATE_START
CONTACT_LENS_INFO EXPIRE_DATE
CONTACT_LENS_INFO REPLENISHMENT_DATE
LUX_CONTACT_LENS_INFO REPLENISHMENT_DATE

RIGHTNOW_MEMBER_TRANSFER ROW_SENT
RIGHTNOW_ORDER_TRANSFER ROW_SENT

TD_MASTER TD_EXPIRE_DATE
VA_PROFILES NEXT_ORDER_DATE
ALTERNATE_PAYMENTS CREATE_DATE

ALTERNATE_PAYMENTS_11212009 CREATE_DATE
RIGHTNOW_MEMBER_TRANSFER DATE_LAST_VISITED

MEMBERS LAST_VISITED
RA_PRESCRIPTIONS LAST_DISPENSED_EXPI RES
MS_NDCPRICE EFFDATE

MAS_LONG_DRUG DEACTIVATE_DATE
MAS_LONG_DRUG_03092012 DEACTIVATE_DATE
MAS_LONG_DRUG_060109 DEACTIVATE_DATE
MAS_LONG_DRUG_OLD DEACTIVATE_DATE
MAS_LONG_DRUG REACTIVATE_DATE

01-JAN-0001 00:00:00
01-JAN-0001 00:00:00
20-SEP-0001 12:00:00
20-JUN-0002 12:00:00
20-JUN-0007 12:00:00
03-FEB-0008 00:01:00
10-DEC-0012 16:02:02
20-APR-0020 10:00:00
20-JUN-0020 12:00:00

23-APR-0088 00:00:00
23-FEB-1792 00:00:00
01-JAN-1800 00:00:00

09-JUN-1883 00:00:00
30-DEC-1899 00:00:00
30-DEC-1899 00:00:00
30-DEC-1899 00:00:00
30-DEC-1899 00:00:00
30-DEC-1899 00:00:00
- DEC- 1899 00:00:00
01-JAN-1900 00:00:00
01-JAN-1900 00:00:00
01-JAN-1900 00:00:00
01-JAN-1900 00:00:00
01-JAN-1900 00:00:00
01-JAN-1900 00:00:00
01-JAN-1900 00:00:00
01-JAN-1900 00:00:00
30-MAR-1900 00:00:00
01-JAN-1909 00:00:00
01-JAN-1909 00:00:00
01-JAN-1909 00:00:00
01-JAN-1909 00:00:00
01-FEB-1920 00:00:00
01-FEB-1979 00:00:00
01-JUL-1985 00:00:00
01-JUL-1985 00:00:00
01-JUL-1985 00:00:00
01-JUL-1985 00:00:00
16-SEP-1986 00:00:00

G!l ?




Business Rules: Are These Valid Dates?

RA_PRESCRIPTIONS

SALON_LICENSES
MAS_LONG_DRUG
PERSONAL_MSGS
SUBORDERS
SURVEYS
RELATIONINSTANCE
STORECATS
TD_MASTER
TD_MASTER
PROMOTIONS
INSURANCE_CARDS
GIFT_CERTIFICATES

PRODUCTS
MEMBER_INFO
REFILL_TOO_SOON
RELATIONINSTANCE

VA_PROFILES
RITEAID_RX
CONTACT_LENS_INFO
PHARMACY_PATIENTS
RASCRUB_AGENCY
RASCRUB_CARDTEXT
RASCRUB_ENRLFORM
RA_PRESCRIPTIONS

AUTO_REORDER_ITEM

ALTERNATE_PAYMENTS

MAX_DATE

TABLE_NAME COLUMN_NAME
RA_LINEITEMS PICKUP_DATE
CHECK_PAY_DETAIL CHECK_DATE
AUTO_REORDER_ITEM START_DATE

LAST_REORDER_DATE
LAST PICKUP_DATE

CONTACT_LENS_PATIENT_INFO  BIRTH_DATE

LICENSE_EXPIRATION
DEACTIVATE_DATE
DATE_EXPIRES

SHIPPED_DATE

DATE_END

START_DATE
UPDATE_DATE
TD_RELEASE_DATE
TD_EXPIRE_DATE
DATE_EXPIRES
BIRTHDATE
DATE_EXPIRES
EXPIRE_DATE 16
AVAILABLE_DATE
FIRST_ORDER_SHIPPED
READY_TO_FILL_DATE
END_DATE

LUX_CONTACT_LENS_INFO EXPIRE_DATE

NEXT _ORDER_DATE
SCHEDULED_PICKUP_DAT E

EXPIRE_DATE

BIRTHDATE
EXPN_DTE

EXPN_DTE

EXPN_DTE
LAST_DISPENSED_EXPIR ES

10-NOV-2013 11:00:00
26-AUG-2014 00:00:00
07-OCT-2017 00:00:00
10-APR-2020 00:00:00
05-FEB-2030 12:00:00
01-JAN-2035 00:00:00
29-DEC-2035 00:00:00
15-APR-2044 00:00:00
01-JAN-2050 00:00:00
20-DEC-2058 00:00:47
11-APR-2099 00:00:00
07-AUG-2099 16:48:00
11-NOV-2099 00:00:00
23-DEC-2099 00:00:00
31-DEC-2099 00:00:00
31-DEC-2099 23:59:00
30-DEC-2100 00:00:00
16-SEP-2111 00:00:00
- SEF- 2111 00:00:00
20-AUG-2154 00:00:00
15-JAN-2203 00:00:00
01-MAR-3011 00:00:00
01-JUN-3011 00:00:00
01-JUN-6470 00:00:00
18-MAR-7483 00:00:00
01-JAN-9865 14:00:00
01-JUN-9865 00:00:00
31-DEC-9999 00:00:00
31-DEC-9999 00:00:00
31-DEC-9999 00:00:00
31-DEC-9999 00:00:00
31-DEC-9999 00:00:00

IGI?




Where business rules belong

Everywhere

Is it redundant?
Of course: you have to code some things twice

IS it necessary?
Of course: not every database access will be through the application
Batch jobs will not see logic in the front-end application
Imports will not see logic in the front-end
DBAs will not be constrainted by logic in the front-end

The most efficient SQL is SQL embedded in PL/SQL
packages
Pass through parameters ... not code



What Is the Oracle Database?




Origins
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How Consistency Works

System Change Numbers (SCN)

Locking
Reads never block writes
Writes never block reads
Lock escalation is impossible

The number of possible row locks in Oracle is equal to the total
number of possible rows in all tables in all schemas in any size
database

Undo Tablespace

Databases are not stand-alone systems. Everything you do
must assume tens, hundreds, or thousands of other
processes are accessing the same objects and the same
data at the same time



MultiVersion Concurrency Control (MVCC)

Not present in:
DB2
Informix
Sybase

Also present in:
Berkeley DB
Firebird
InnoDB engine (for mySQL)
InterBase
PostgreSQL
SQL Server 2005 (and above but not the default)



Data Dictionary

X$
Linked lists in memory
V$ and GV$
Views built on X$ objects
CDB_
New in 12c ... everything in every container
DBA

In 11gR2 and before everything in the database
In 12cR1 and above everything in the current container

ALL

Everything your schema owns or has permission to access

USER

Everything your schema created and owns



What is Oracle Really?

The most efficient mapping tool ever invented

Maps physical locations
Hard disk blocks

SELECT file_name, user_blocks, user_bytes
FROM dba_data_files;

Maps logical names to physical locations
Tablespaces

SELECT file_name, tablespace name
FROM dba_data files;
ORDER BY 1;

SELECT tablespace name
FROM dba_tablespaces
ORDER BY 1;




What is Oracle Really?

Maps logical locations where data is stored
Segments
Tables
Indexes
Extents
Blocks

desc dba_extents

SELECT owner, table _name,
tablespace name

FROM dba_tables

WHERE rownum <21
ORDER BY 2;




Segments, Extents, and Blocks

Segments exist within a tablespace
Segments are a collection of extents
Extents are a collection of data blocks
Data blocks are mapped to disk blocks
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Segments, Extents, and Blocks
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What Is it?

Maps network connections
LISTENER.ORA
SQLNET.ORA
TNSNAMES.ORA

Maps processes in memory

SELECT DISTINCT program
FROM v$session
ORDER BY 1;




What Is it?

Maps memory pools

desc v$rowcache

desc v$subcache

desc v$library cache _memory
SELECT component, current_size
FROM
vémemory_dynamic_components;
SELECT category, allocated,

used, max_allocated
FROM v$process _memory;




What Is it?

Stores pointers to data locations (like GPS coordinates)
Indexes

A robust application development framework accessible
through multiple languages

SQL

PL/SQL and Dynamic SQL

Java

C and C++

Cobol

Fortran



How does it work?




Transactions

ACID

Atomicity: Each transaction is "ALL" or "NOTHING"

Consistency: Each transaction brings the database to a valid state
Isolation: Concurrent transactions are serially consistent
Durability: A committed transaction is permanent (crash protected)

System Change Numbers

Redo

Undo

Commit, Savepoints, and Rollback
Flashback

Locking
Blocking
Deadlocks



Basic Objects




Object Types

SELECT DISTINCT object_type
FROM dba_objects
ORDER BY 1;

SELECT DISTINCT segment_type
FROM dba_segments
ORDER BY 1;




Tables
Heap Tables
External Tables
Global Temporary Tables
Compressed Tables
XML Tables
Partitioned Tables
LOBs and LOB Partition
Clusters

Materialized Views
Clusters



Indexes
B*Tree
Bitmap
Bitmap Join
Compressed
Descending
Function Based
Invisible
Reverse Key
XML

Index Organized Tables



Partitioning




What is Partitioning?

Tables are a logical, not a physical, construct
A partition, or subpartition is a map

Just as a tablespace maps many datafile
Just as a regular table maps many blocks

A partitioned table maps many partitions

A partition maps many subpartitions



Why Partitioning?

Speed with Very Large Databases
Partition Pruning (Developer)

Oracle optimizes SQL statements to mark the partitions or
subpartitions that need to be accessed and eliminates (prunes)
unnecessary partitions or subpartitions from access. Partition
pruning is the skipping of unnecessary index and data partitions or
subpartitions by a query.

Partition Elimination (DBA)
Ease of Management (DBA)

Licensing



Data Dictionary Views

dba_tab _partitions

dba tab subpartitions
dba tab cols

dba_lob partitions

dba_lob subpartitions
dba_subpartition_templates
dba_subpart_col_statistics
dba_subpart_histograms
dba_subpart_key columns
dba_mview detalil partitions
dba_mview detail _subpartitions
dba_ind_partitions
dba_ind_subpartitions



Partitioning in 8i

ORACLE

Simple
Partition by Hash
Partition by Range

Composite
Range - Hash




Partition by Hash

CREATE TABLE hash_part (
prof_history id NUMBER(10),

person_id NUMBER(10) NOT NULL,
organization_id NUMBER(10) NOT NULL,
record date DATE NOT NULL,

prof_hist comments VARCHAR2(2000))
PARTITION BY HASH (prof_history id)
PARTITIONS 3

STORE IN (partl, part2, part3);




Partition by Range - Alpha

CREATE TABLE students (

student_id NUMBER(6),

student_fn VARCHAR2(25),

student_In VARCHARZ2(25),

PRIMARY KEY (student_id))

PARTITION BY RANGE (student_In) (

PARTITION student_ae VALUES LESS THAN ('F%)
TABLESPACE partl,

PARTITION student_fl VALUES LESS THAN (‘M%)
TABLESPACE part2,

PARTITION student_mr VALUES LESS THAN ('S%")
TABLESPACE part3,

PARTITION student_sz VALUES LESS THAN (MAXVALUE)
TABLESPACE part4);




Querying Partitioned Tables

SELECT * FROM students;

SELECT * FROM students PARTITION(student_ae);




Explain Planning Partitioned Tables

SELECT * FROM students;

EXPLAIN PLAN FOR
SELECT * FROM students;

SELECT * FROM TABLE(dbms_xplan.display);

SELECT * FROM students
WHERE student_In LIKE 'E%',

EXPLAIN PLAN FOR

SELECT * FROM students

WHERE student_In LIKE 'E%';

SELECT * FROM TABLE(dbms_xplan.display);
SELECT * FROM students PARTITION(student_ae);

EXPLAIN PLAN FOR
SELECT * FROM students PARTITION(student_ae);

SELECT * FROM TABLE(dbms_xplan.display);




Partition by Range - Date

CREATE TABLE range_part (
prof _history_id NUMBER(10),

person_id NUMBER(10) NOT NULL,
organization_id NUMBER(10) NOT NULL,
record_date DATE  NOT NULL,
ph_comments VARCHAR2(200))

PARTITION BY RANGE (record_date ) (

PARTITION yrO VALUES LESS THAN (TO_DATE('01-JAN-200 0','DD-MON-YYYY")
TABLESPACE partl,

PARTITION yrl VALUES LESS THAN (TO_DATE('01-JAN-200 1''DD-MON-YYYY"))
TABLESPACE part2,

PARTITION yr2 VALUES LESS THAN (TO_DATE('01-JAN-2002 'DD-MON-YYYY"))
TABLESPACE part3,

PARTITION yr9 VALUES LESS THAN (MAXVALUE) TABLESPAC E part4);




Partition by Range - Numeric

CREATE TABLE students (

student_id NUMBER(6)

student_fn VARCHAR2(25),

student_In VARCHARZ2(25),

PRIMARY KEY (student_id))

PARTITION BY RANGE (student id ) (

PARTITION student_neg VALUES LESS THAN (0)
TABLESPACE partl,

PARTITION student_one VALUES LESS THAN (1000)
TABLESPACE part2,

PARTITION student_two VALUES LESS THAN (2000)
TABLESPACE part3,

PARTITION student_max VALUES LESS THAN (MAXVALUE)
TABLESPACE part4);




Composite Partitioning by Range-Hash

CREATE TABLE composite_rng_hash (
cust_id NUMBER(10)

cust name  VARCHAR2(25),
amount_sold NUMBER(10,2),

time_id DATE )

PARTITION BY RANGE (time_id )
SUBPARTITION BY HASH (cust id )
SUBPARTITION TEMPLATE(
SUBPARTITION spl TABLESPACE part1,
SUBPARTITION sp2 TABLESPACE part2,
SUBPARTITION sp3 TABLESPACE part3,
SUBPARTITION sp4 TABLESPACE part4) (
PARTITION sales _pre06

VALUES LESS THAN (TO_DATE('01/01/2006','DD/MM/YYYY" ),
PARTITION sales_2006
VALUES LESS THAN (TO_DATE('01/01/2007','DD/MM/YYYY" ),
PARTITION sales_2007
VALUES LESS THAN (TO_DATE('01/01/2008','DD/MM/YYYY" ),
PARTITION sales_2008
VALUES LESS THAN (TO_DATE('01/01/2009','DD/MM/YYYY" ),

PARTITION sales_2009
VALUES LESS THAN(MAXVALUE));




Querying Subpartitioned Tables

SELECT * FROM composite_rng_hash,;

SELECT * FROM composite_rng_hash

PARTITION(SALES_FUTURE);

SELECT * FROM composite_rng_hash SUBPARTITION(SALES_  FUTURE);




Partitioning in 9i

DATABASE

9.0.#
Partition by List

9.2.0

Range — List Composite




Partition by List

CREATE TABLE list_part (

deptno NUMBER(10),
deptname VARCHAR2(20),
guarterly _sales NUMBER(10,2),
state VARCHAR2(2))

PARTITION BY LIST  (state) (

PARTITION g1_northwest VALUES ('OR’, 'WA')
TABLESPACE partl,

PARTITION g1_southwest VALUES (‘AZ', 'CA", 'NM)
TABLESPACE partl,

PARTITION g1_northeast VALUES (NY', VT, 'NJ))
TABLESPACE part4,

PARTITION g1_southeast VALUES (FL', 'GA)
TABLESPACE part2,

PARTITION g1_northcent VALUES ('MN', "WI')
TABLESPACE part3,

PARTITION g1_southcent VALUES ('OK', 'TX")
TABLESPACE part3);




Composite Partition by Range-List

CREATE TABLE composite_rng_list (

cust_id NUMBER(10),

cust name  VARCHAR2(25),

cust state VARCHAR2(2),

time_id DATE)

PARTITION BY RANGE (time_id)

SUBPARTITION BY LIST (cust_state)

SUBPARTITION TEMPLATE(

SUBPARTITION west VALUES ('OR’, 'WA") TABLESPACE pa
SUBPARTITION east VALUES ('NY', 'CT') TABLESPACE pa
SUBPARTITION cent VALUES ('OK', 'TX") TABLESPACE pa
PARTITION perl VALUES LESS THAN (TO_DATE('01/01/200
PARTITION per2 VALUES LESS THAN (TO_DATE('01/01/200
PARTITION per3 VALUES LESS THAN (TO_DATE('01/01/201
PARTITION future VALUES LESS THAN(MAXVALUE));

i,

r2,

rt3) (
0','DD/MM/YYYY")),
5''DD/MM/YYYY")),
0','DD/MM/YYYY")),




Partitioning in 10g

10gR1 ORACL & 10‘g

Nothing New DATABASE

10gR2
Nothing New




New Partitioning Options in 11gR1

Partition by Interval ORACLE 11 g
Partition by Reference A
Partition by System

Partition by Virtual Column

New Composite Partitioning Options
List — Hash
List — List
List — Range
Range — Range



Partitioning by Interval - Numeric

CREATE TABLE interval_partl (

person_id NUMBER(5) NOT NULL,

first name VARCHAR2(30),

last name  VARCHARZ2(30))
PARTITION BY RANGE (person_id)
INTERVAL (100) STORE IN (uwdata, users) (
PARTITION pl VALUES LESS THAN (101));

CREATE TABLE interval_part2 (

person_id NUMBER(5) NOT NULL,

first name VARCHAR2(30),

last name  VARCHARZ2(30))
PARTITION BY RANGE (person_id)
INTERVAL (100) (

PARTITION pl1 VALUES LESS THAN (101))
TABLESPACE uwdata;




Partitioning by Interval - Date

CREATE TABLE interval date (

person_id NUMBER(5) NOT NULL,

last name  VARCHARZ2(30),

dob DATE)

PARTITION BY RANGE (dob)

INTERVAL (NUMTOYMINTERVAL(1,MONTH))
STORE IN (uwdata) (

PARTITION pl1 VALUES LESS THAN (TO_DATE('2008-03-15'

'YYYY-MM-DD")):;




Partition by Reference

CREATE TABLE ref_parent (

table name  VARCHAR2(30),

order_date DATE,

num_rows NUMBER)

PARTITION BY RANGE (num_rows) (

PARTITION num_rows1 VALUES LESS THAN (100) TABLESPA  CE partl,
PARTITION num_rows2 VALUES LESS THAN (1000) TABLESP  ACE part2,
PARTITION num_rows3 VALUES LESS THAN (10000) TABLES PACE part3,
PARTITION num_rows4 VALUES LESS THAN (MAXVALUE) TAB LESPACE part4);

CREATE TABLE ref_child (

table_name VARCHARZ2(30) NOT NULL,

index_name VARCHARZ2(30) NOT NULL,

CONSTRAINT fk_ref_child_parent

FOREIGN KEY(table name) REFERENCES ref_parent(table _nhame))
PARTITION BY REFERENCE (fk_ref_child_parent);




Partitioning by System

CREATE TABLE syst_part (

tx_id  NUMBER(5),

begdate DATE)

PARTITION BY SYSTEM (
PARTITION pl TABLESPACE partl,
PARTITION p2 TABLESPACE part2,
PARTITION p3 TABLESPACE part3);




Partition by Virtual Column

CREATE TABLE vcol_part (

tx_id NUMBER(5),

begdate DATE,

enddate DATE,

staylen NUMBER(5) AS ( enddate - begdate ))
PARTITION BY RANGE (staylen)

INTERVAL (10) STORE IN (uwdata) (

PARTITION pl VALUES LESS THAN (11))
TABLESPACE uwdata;




Composite Partitioning by List-Hash

CREATE TABLE composite_list_hash (
cust_id NUMBER(10),

cust name  VARCHAR2(25),

cust state VARCHAR2(2),

time_id DATE)

PARTITION BY LIST (cust_state)
SUBPARTITION BY HASH (cust_id)
SUBPARTITION TEMPLATE(
SUBPARTITION spl TABLESPACE part1l,
SUBPARTITION sp2 TABLESPACE part2,
SUBPARTITION sp3 TABLESPACE part3,
SUBPARTITION sp4 TABLESPACE part4) (
PARTITION west VALUES ('OR’, 'WA),
PARTITION east VALUES ('NY', 'CT"),
PARTITION cent VALUES ('IL", 'MN"));




Composite Partitioning by List-List

CREATE TABLE composite_list_list (

cust_id NUMBER(10),

cust name  VARCHAR2(25),

cust_state VARCHARZ2(2),

time_id DATE)

PARTITION BY LIST  (cust_state)

SUBPARTITION BY LIST (cust_id)

SUBPARTITION TEMPLATE(

SUBPARTITION beg VALUES (1,3,5) TABLESPACE partl,
SUBPARTITION mid VALUES (2,4,6) TABLESPACE part2,
SUBPARTITION end VALUES (7,8,9,0) TABLESPACE part3) (
PARTITION west VALUES ('OR', 'WA"),

PARTITION east VALUES ('NY", 'CT"),

PARTITION cent VALUES ('IL', 'MN"));




Composite Partitioning by List-Range

CREATE TABLE composite_list_rng (

cust_id NUMBER(10),

cust name  VARCHAR2(25),

cust_state VARCHARZ2(2),

time_id DATE)

PARTITION BY LIST  (cust_state)

SUBPARTITION BY RANGE (cust_id)

SUBPARTITION TEMPLATE(

SUBPARTITION original VALUES LESS THAN (1001) TABLE
SUBPARTITION acquired VALUES LESS THAN (8001) TABLE
SUBPARTITION recent VALUES LESS THAN (MAXVALUE) TAB
PARTITION west VALUES ('OR', 'WA"),

PARTITION east VALUES ('NY’, 'CT"),

PARTITION cent VALUES ('IL', 'MN"));

SPACE partl,
SPACE part2,
LESPACE part3) (




Composite Partitioning by Range-Range

CREATE TABLE composite_rng_rng (

cust_id NUMBER(10),

cust name  VARCHAR2(25),

cust state VARCHAR2(2),

time_id DATE)

PARTITION BY RANGE (time_id )

SUBPARTITION BY RANGE (cust id )

SUBPARTITION TEMPLATE(

SUBPARTITION original VALUES LESS THAN (1001) TABLE SPACE partl,
SUBPARTITION acquired VALUES LESS THAN (8001) TABLE SPACE part2,
SUBPARTITION recent VALUES LESS THAN (MAXVALUE) TAB LESPACE part3) (
PARTITION perl VALUES LESS THAN (TO_DATE('01/01/200 0','DD/MM/YYYY"),
PARTITION per2 VALUES LESS THAN (TO_DATE('01/01/200 5,'DD/MM/YYYY"),
PARTITION per3 VALUES LESS THAN (TO_DATE('01/01/201 0','DD/MM/YYYY"),
PARTITION future VALUES LESS THAN (MAXVALUE));




Production Code

CREATE TABLE orders OF XMLType
XMLTYPE STORE AS BINARY XML
VIRTUAL COL

SITE_ID AS (
PARTITION BY RANGE (site~id)(
PARTITION p1 VALUES LESS THAN (10),
PARTITION p2 VALUES LESS THAN (20),
PARTITION pm VALUES LESS THAN (MAXVALUE));

NG OBJECT_VALUE RETURNING CONTENT) AS NUMBERY)))

DECLARE
X XMLTYPE;
BEGIN
x = XMLTYPE

<?xml version="1.0" encoding="utf-8"? >

rderld="1" orderRevision="1" orderTimeStamp ="01-JAN-2012">
rHeader>

<Alternatelds >

<Alternateld altldType="Siteld' ateld>

<Alternateld altldType="Merch mber">Merch</ Alternateld>
<Alternateld altldType="MarketplaceOrderNumber">Plac e</Alternateld>
<Alternateld altldType="CustomerReferenceld">Ref</Al ternateld>

<Alternateld altldType="Cartld">Cart</Alternateld>
<Alternateld altldType="Sessionld">1</Alternateld>
</Alternatelds>
</OrderHeader>
</Order>");
INSERT INTO orders VALUES (x);
END;
/




Altering Partitioned/Subpartitioned Tables

Convert (to a stand-alone table)
Drop

Merge

Modify Partition List

Modify Subpartition Template
Move

Rename

Split

Truncate



Code Objects a3

Views

Any SQL statement permanently stored, as an object, in the
database

Oracle allows you to use views for all SELECT statements and, with

UPDATABLE views to use them for INSERT, UPDATE, and DELETE
Triggers

Table triggers

Instead-Of triggers on Views

DDL Event Triggers

System Event Triggers

Advanced Queuing events can also be used to trigger Scheduler
Jobs

Materialized View objects can be set up to refresh based upon
Internally created triggers



Code Objects s

Types and Type Bodies
Encapsulation
Inheritance
Methods
Open Recursion
Polymorphism

Functions
Normal
Pipelined
Operators
Make function overloading possible without packages

Procedures (PL/SQL and Java)

Ok to write these during development but it is best that they then be
put into packages for testing and production deployment



Code Objects @3

Packages
The optimal way to deploy functions and procedures into production
Simplify permission grants
Simplify change management
All related code loaded into memory together
Higher likelinood of code not aging out of memory

Native Compilation

PL/SQL objects such as functions, procedures and packages can be
compiled as C from their PL/SQL source code

Native compilation enhances cpu intensive operations but has no
value in I/O intensive operations

Can be a barrier to export and import across operating systems



Other Objects u»

Sequences
Number generating object

Database Link

Connection to other databases: Both Oracle and others
Synonyms

Alternative names for clarity and simplicity

Directories
Pointers to operating system file locations

Queues
JMS (Java Messaging Service and others)

Contexts
User defined namespaces



Other Objects 2

Rules and Rule Sets
Rules and sets of rules applicable to processing such as replication

Schedules
Scheduled jobs and events

Windows
Dates and times during which scheduled jobs can be run

.... many more object types are available



Access Optimization




Optimization

The Optimizers
Rule Based
Cost Based

Parsing

Hard Parse
Soft Parse



Rule Based Optimizer (RBO)
14 rules that only apply to version 7 object types

Cost Based Optimizer (CBO)
Introduced in Oracle 7
It was horrible: that began changing significantly in 8i
The CBO has been the best choice since 9.2.0.4
The better the information provided the optimizer the better the
choices it makes (almost always)
What is true in one version of the optimizer may not be true

In another



RBO: Rule Based Optimizer

|Access paths and their ranking

|Sing|e Row by Rowid
|Sing|e Row by Cluster Join
Single Fow by Hash Cluster key with Unique ar Primary Key

|Sing|e Fow by Unigue or Primary Key
|Clu5tered Join

|Hash Cluster Key

|Indexed Cluster Key
|Cnmpnsite Index
|Sing|e—CnIumn Index

|Elnunded Range Search on Indexed Columns
|L.|r1b|:|unded Fange Search on Indexed Columns
|S|:|rt-f'u'19rge Join

MAX or MIN of Indexed Column

[Z=UR2 ORDER BY on Indexed Column

[ZEUEH Full Table Scan




CBO: Cost Based Optimizer

Artificial intelligence uses information about the data to
calculate the best access path

Statistics must be collected using DBMS_STATS
How do you determine Iif statistics are current?

CREATE TABLE demo AS SELECT * FROM dba_tables;
SELECT COUNT(*) FROM demo;

SELECT table_name, num_rows, last_analyzed

FROM user_tables

ORDER BY 1;

exec dbms_stats.gather table stats (USER, 'DEMO);
SELECT table_name, num_rows, last_analyzed

FROM user_tables
ORDER BY 1;




Parse Steps

Syntax Check

Is the statement a valid one? Does it make sense given the SQL
grammar documented in the SQL Reference Manual? Does it follow all
of the rules for SQL?

Semantic Analysis

Do the tables and columns referenced exist? Does the user running the
guery have valid permissions on the objects? Are there ambiguities in
the statement?

Determine of the query has been previously processed in a different
session (if yes skip the next two steps which are very CPU intensive
and a point of contention due to serialization)

Optimization
Row Source Generation



Performance

Your code will run fast if

The optimizer can avoid a hard parse
Develop formatting and coding standards
Use bind variables

You minimize the amount of work by
Not including tables and rows you don't need
Creating efficient joins
Not joining to tables unnecessarily (use EXISTS subqueries where
possible)
Writing your code to favor efficient access

Not forcing unnecessary sorts with DISTINCT, ORDER BY and UNION
clauses



CBO: Cost Based Optimizer Revisited

Plan Caching
Hashing and ORA_HASH

Cursor Sharing

Fully qualified object names
V$SQL SHARED CURSOR
AUTH_PLAN_MISMATCH

Explain Plan
Efficient SQL
Efficient PL/SQL



Connection Pooling




What is Connection Pooling

Opening and maintaining a database connection for each
user

Especially when dynamically creating sessions for requests made to
a dynamic database-driven web application are costly and waste
resources

A cache with multiple persistent database connections

After a connection is created, it is placed in the pool, and it
IS reused so that a new connection does not have to be
established for each new session or inquiry

Each persistent connection can be reused when a future
request to the database is made

Used to enhance the performance of executing commands
In a database



Inactive Sessions

Attachments: |'1=j] ed-inactive-sessions. bt (23 KB

Hi Bob,

we have killed 250 inactive sessions only that are blocking other sessions.

1. What session was causing the blocking lock? The client would normally like to know what SCHEMA and WHAT WAS THE LAST SQL
STATEMMET ISSUED ..

Ans blocking session
id's:(25,153,889,967,1098,1356,522,554 620,740,949 1172 2 224 410,596,610,635,814,817 937,1089,1177,1195,1307,1315,1458 24,53 68,308 4
67,509,556,825,970,1035,1119,1325,38,686,830,832,1414,1511,333,506,792,932,942,115,1008,1014,19,313,1198,1202,1224,1376):

Please Mote : Mot killed any active sessions for these blocking sessions. Killed only INACTIVE sessions.

Ignoring, for the moment, issues of grammar and spelling ...
clearly there is a technology problem



Common Mistakes

Costly Mistakes




My Short List

Not learning how it works
Not leveraging its optimizations

Reinventing the wheel
DBMS_CHANGE_NOTIFICATION

DBMS_APPLICATION_INFO

SET_CLIENT
SET_ACTION
SET_MODULE
SESSION_LONGOPS

DBMS SCHEDULER and File Watchers
Advanced Queuing

Real Application Testing

Oracle Media and DICOM

Map Reduce



Just Because You Can Doesn't Mean You Should

Multiple Identical Schemas
Wide Tables
Embedded SQL vs. Database APIs

Commits are expensive
Make a transaction as large as logically consistent
Always avoid incremental commits if you can avoid them

Large Queries



| am not afraid to show mine in public




This Is Page One Of A Single Query

Complete List of SQL Text
s | st |

e e )

SELECT BRICSS0N_CSCORE EOS A5 TRELENAME, sumday, CASE WHEN pércert( Summarised_oftime_oounl, (ontime_coundbabs_count), 2) = 100 THEN 100 ELSE perceni{zummarntiesd_orlima_courd, (onlife_court-lale_count), 2 BND
ParCant_of_Culo, chse b 1 00-peeSandl sumimaised] _onlimes_coint, {ondime_count-late_count], 20 = 0 then O etse 1 00-fercant] siemmanessd_ontime_cound, (onlise_cound-ate_count), 20 end percand _oT_culodf_nob_sumeesd,

percent s rnmanged_ontime_court, ontime_countviabe_count, Zipercendage_of_jobel_ySam, percentlsummartsed_ontme_countssuemmarised_Ine_count, ongime_countsise_count, 2) curment_percentage, ontime_countHate_coun
current _raw_slements, summarised_ontime_countssummarised_iate_count current_summany _slements, summarised _onbme _cound-sumemarised_ate_court SU6_ELEMENTS_ATSAM, Iafe_count isfe_rae_slements, ontime_count-
Jaie_count svaiable_at_oudodd, percentinum _od_sumrowns, num _of_rows, 2) accuracy from ( select counh(distinet case when trunc{dabetime_ins, 'mi7) = trunclsysdate)+ 324 then MSC end) lale_ocourt, counb{distinct case when
truanc{daletima _irs, Win < runc(sy Sdale)s 324 Ihah M50 and) ortima_cound, counl (71 oum _o8_rows from ERICSSON_CE00RE BOS whers datelime belween truncigysdaba)d and frunc{sysdale) ) 2480 raed, [ seked

i b el S amaiay | CoLmB(stingt Cage whn Trunc{chatelime_ing:, M = brunc]sysdate)s 724 then MSC end) sumensrised_lale_count, counb{dstinct chze when trunc{daletime_ing, i) «< nancis redete)+ 7024 then MSC end)
Emmaried_onbime_cound, Sumieniries) nim_of_sumionys from ERCSS0N_CRD0RE ECS DY wiherd dotetimes = frunc{sysdsbe)-1 keuemt union sl SELECT ERICSSON_CSOORE MECETATE AT TAELENAME, smdmy, CASE WHEN
percent{ summarnsed_ontime _count, (ontime_count-iate_count), 20> 100 THEM 100 BLEE percent| summarised_ontime_count, (ongime_count-labe _cound), 2) END percend_of _cuiodf, case when 100-percent| summarized_ontime_count,
ortime _count-labe_court), 3) < O then O slze 1 00-percent( summarized_antime_count, (ontime_count-lste_cound), 2) end percent_od_cubaff_nol_summed , percent{summarnised_onlime_count, ontime_count +iste_cound,

parcenlage _of_tobal_eSam, percaid] summdrised_onlimes_oountssummanised_lals_count, onlime_courtssle_couwnt, 2) current_percertage, ontime_courd+lale_count cumen_raw_slemanls,

LEIMMAr S0 _ONiime _Cowint + SUrmmansed _Ise _Coun cLiment_Summary'_sleents, simnmansad_ontime_count-Summarised_late_count S1UM_ELEMENTS _ATSAM, late_cound Iste_raty_slements, onlims_coin-lale_count svailable_st_caold,
Porcentinum_of _sumrow's, nam_od_roews, 20 ecouracy from (el count(dshingt g wiven truncioafotime:_indg:, ') = unG{ sy sdnte)e 20249 then MG end) kbl _Cound, Couni(distingt coge wiien trancdd tiemes:_ing, mif) <

trunc( syscate]+ 224 then BEC end) ontime_count, count (*) nm_of_rows from BRICSS0N_CSC0RE MECSTATS where dafetime bebwesn truncisyedate)-1 and truncy sy sdabe)-1.24 80 rawt, | select macddabetime sumday, count{dis] inct
caze wihen truncidstetime_ins, 'mi7) = runc( sysdate)+ 7024 then MEC end) summarized_labe_court, counb{distinct case when truncidatetime_ins, 'mi’) < truncsysdate)+7 24 then MEC end) summarised_ontime_count, sumenties)
rum_of_gumronws from ERICSS0N_CSCORE MECETATS DY wiwre dalelime = fruncisysdale)-1 Jauml union al SELECT ERICES0N _CESCORE MTRAFTYPE' AS TABLENAME, sumday, CASE WHEN percend( summarnzed_onlime_court,
onime _cound-kaba_cownd), 2) = 100 THEM 100 ELSE parceni{summartsad_ontime_cound, (ontime_count-lele_coent), 2 BND percent_oi_cutafl, cese whwn | D0-pancent{summarnsd_ontime _count, (onlime_count-lale_count), 23 =0 then 0
piss 100-parcentl Surmmarsoc_ontime_count, (onbime_count-iabs_colnt), 2 endd percent_of_cuboTt_nof_sumimisd, perceni] summinised _ontemes_court, ontimes_countdabe_cound, Zperceniags_of_fobal_bySam,

percent summansed_ontims _court +summansand_lshe_count, onbime_count+labe_cound, ) cuerent_percentags, antime_count+ate_court current_rae_slements, summansed_ontime _courtssummarized_lste_court

currend _sumimany _slemands, summarised_ontime_count- sunmarl::d abe_court S _FLEWMENTES _ATSAM, late_count late_raw_slemerts, onbime_count Jabe cm.rl:au‘ulubie _at_cutof, percent]num_of _sumrcs, num_ed_rowns, 29
sccuracy froen | select couni{dsline] case when trune(dabstime _ing_ o7 = Iruncsysdsba)+ 3124 hen MSC end) lele_court, courtidislingl caze when fruncidsbefime_ing, i) « Irune(syscate)+ 304 ther MSC end:umime counl | court (%)
ram_of_rovws inom ERCSSON_CEC0RE MTRAFTYFE where dafelime befween buncisysdaie)-1 and truncisysdale)-1 2450 Jravd, ( select maodal elimeaumday, countidistinct casa when tnancidaletime_ine, il = iuncisysdale)s 724
e S0 ened) ummnrisnd_Inbe_count, count{@inct cads wihen tnancidabetime_ing, i) « truncigysdishe]s T34 thin MSC end) Summnesd_ontims_Coung, SLm{entries ) nem_od _giemneows Trom ERICSS0N_CSO0RE MTRAFTYPE_DY
whene datetime = frunc{sysdate)-1 Jsumt union all SELECT BRICSS0N_GERAN CELLGPRE" AS TABLENAME  sumcey, CASE WHEN percent( summarised_ontime_count, (ontime_cound-labe_count), 2) = 100 THEN 100 ELSE
percent{summarnsed_ontimes_court, (ontime_count-lale_count), 2) BMD percent_of _cutof!, case when 100-percentisummarnsed_ontime_count, (ontime_count-lste_count), 2) = 0 then 0 else 1 00-percentsummarnised _ontims_count,
oftame_cound-babe_count), 2) end percent_of ool _rod_surmimed, pesoenllsummannsed _onlime_colnt, onlime_count+abe_coumt, 2percaniags_of_1olal_byham, percertltummanised_ontime _counl - surhmaniad_late_cound,

e _cound sl _count, 2] currenl_percentadge, onbime _colnd Hlafe_connl CLrreni_eve’ _Semenil s, SUminarised _onteme _Count s sursmarded _ahe_counl CLrrent_sumemaey _pleemerds | sUrninareies _ondions _oowng-surmerarisod_lale_count
(LM _ELEMENTS _ATSAM, late_count inte_rave_sisments, ontime_count-ime_count avadabbe _af_culodl, perceni(nuem _od_SUmeowes, Num_of_rows, 2) eocurscy from [ ssect couni{astingt cage when irunc(d abetime_ing, i) =
truncisysdatel+ 224 then BSC end) labe_cound, countidisbingt case when truncidatetime _ing, 'mif) < fruncisysdate)+ 2724 then BSC end) onfime_count, count () num_gd_rowes from ERICESON_GERAN CELLGPRS where dabetime between
trunc(sysdate)-1 and buncisysdate)-1 248D Jrawd, | select maddatetime e umdsy, count(distinet caze whan truncdatelimes_ine, 'mif) = brunclsysdaste)+ 724 then BEC and) summansed_lsbe_count, count| distirct caze when
trunc(dabetima_ire, W7 « runc(zy sdale)sTi24 Ihan BSC end) summarisad_ontime_cound, sumieriries) num_of _sumnoes from ERICES0N_GERAN CELLGPRS_DN whene daletime = iruncisysdabe) Youmt union sl SELECT
ERICSS0M_GERAN CELLSTATS' AS TABLENAME, sumiyy, CASE WHEN pércent] susnimarissd_onims _-ount, (onkime_count-fabe_coint), 2= 100 THEN 100 ELSE percanl] sirmmaeis e _ontime_count, (ondime_count-iate_count), 2) END
Percent_of_culot], Chee Wi 1 00-peecenl] sumimieis e _ontime_count, (ontime_count-inte_count], 23 = 0 then O eige 1 00-percent] simmreged_ontime_cound, (pntim_cound-isle_count), 20 end percend _of_culodf_not_suimesed,

percent summansed_ontime _count, ontime_countHiabe_count, Zperceniage _of_obal_bySam, percent(summarised_ontime_count +summarised_late_count, ontime_count+iste_count, 2 curnent_percentage, ontime_count +iate_cound
ourrend _raw_slements, summarised_ontime_count=summarised_lale_count current_summany _elements, summarised _onbime_coun]-sumemarised _ale_court SUM_ELEWVENTS _ATSAM, late_ count lade_raw _slements, ontime_count-
fode_court svadable sl cutofl, percantium o1 _suseowes, ium_of_rows, 2] steurscy froen | select count(distingd case wihwen truncldabatime_ing, i) = truncSysdste)+ 3024 then B0 end) labe_court, count(distinct cass whan
runc{dabetims _ire, mi7) « renc(sy sdate)s 274 than BSC encl) ontime_counl, cment (*) num_ol_rows from ERICES0N_GERAN CELLSTATS where datetime betvween bruncigysdate)-1 and inunc]sysdalel- 12460 Jrawl, [ select

ma cladetimasumcy, counbldestingt case whien truncidatelime_ing, 'mr) = bunc(sysdae)+724 then B3C end) summanised_iabe_cound, cound(dishnet cose when tnanc{dmetime_ing, i « tnunc{sysdale)« 724 then BSC end)
summarized onbime_cound, susdeniries) num_of_sumrows from ERICSSON_GERAMCELLETATS DY whene dabefime = trunc(syscate)-1 Jsumt union sl SELECT BRICSSON _PESCORE MAT A5 TABLEMAME sumdsy, CRSE WHER

percent(summarnsed_ontime_court, (ontime_court-late_count), 20> 100 THEM 100 ELEE percent] sumemarised_antime_count, [ontime_cound-labe_count), ) END percend_of_cufodf, case when IM-pH:ertfsmmlsnd ortime_count,



ot _cound-labe_cownk), 21« 0 then O else 100-percent(summarised_ontime_count, (onbme _cound-Sabe_count), 20 end percent_of_cuboi]_rod_summed, percent(sumerarised_ontime_count, cntime_count+lale_count,

percentage _ol_total_bySam, percent| summarised_ontime_count+summarised_late_count, ontime_count+iale_count, 2) current_percentage, ontime_court+Hisbe _court curr ent_raw _elements,

smmarisad_onbime _cound+sumimansed _lsbe_count current_summary_slements, summarised_ontime_count-summarissd_lsbe_courd SUM_ELEMENTS_ATSAM late_count labe_raw_elements, onime_cound dabe_count availshble st cuoff,
canlf iU _oT_Sumr s, Diam_od_rowes, 21 Scourscy from [ select courtidisting case when truncidsbstime_ing, i) » frunclsyedaba+ 3724 hen SESMD srd) s _count, courtidisting case when truncl dsbetime_ing, i) «
UNClEyEciate)+ 324 then SGSMID encl) ontime_count, count ) num_of_roes from ERICSS0N_FSCORE W where deletims Detwessn Trunclsysdabel-1 and trencisysdabe)- 12460 Jrawt, [ sebact mac(deletimsumdiy, countiistincg case
hien frunc{dat etime_ing, 'mi’) = bruncisysoate)+ 724 then SGSHD end) sumemarisec_late_count, count{dstingt case when trunc{dabetime_ing, ') < trunc{syscabe) 724 then S05M0 end) summarised_ontime_count, sumeniries)

_af _sumrowes from ERCSE0N_PECORE MMW_DY where detetime = fruncisysdabe)-1 rsumt union all SELECT 'ERICSS0M _PSOORE SGSHETAT AS TABLENAME  sumday, CASE WWHEN percent{summarised_ontime_count,

ortame _cound-sbe_court), 2) = 100 THEM 100 ELSE percentsummarnzed_ontime_court, (antime_count-late_count), Z) END percend_of_cutodf, cass when 100-percert summarised_ontime_coun, (onbime_count-Babe_court), 20 = Othen 0
s 00 plrCerE]Cuemaricad _oreee_courd, (ordime_c oot sl _county, 27 @nd percend _of_cuotd_mol_sumted, percentl surrde ised_ordme_cound | ortime _soud+la 1e_counl, 2gercertage_ol_total_inySam

ent] sLemmanssd_ontene_courtssummarized_ate_count, ontime_countsishe_count, 2] currant_percentage, onbime_cowunt+iste_count cuement_rive_siements, SUmmarissd _oniime_count +sumimanse:d_iabe_count

_summary_slements, summartsed_onbime_count-summarised_lote_count SUM_ELEMENTS_ATSAM, labe_count late_rover_slements, ontime_count-late_count avalable_ol_cugoff, percenbnum_of_sumnows, num_of_rows, 2)
uracy from { select countidistinct case when buncidatetima_ins, ‘i) = fruncsy sdabe #3724 then SHEMND end) lste_count, countldisting case when buncidat=time_ins, 'mi < frunc sy sdabe]= 37209 then SHEMND end) onfime_count,

(™) farn_ed _rieed from ERKCES0M _PSCORE SGENSTAT where datelime between Buncl Sysdae)-1 ard trunc(Sysdala)-1 24680 rawd, { dedect ma(datelimemundsy, countditing caze whan truncidatetme_ing, 'm) =

LN yaciate )+ 724 then SGENID erel) MMlB!ﬂ_IHE_mﬂ count{ckstingg Case when nunc]dabetime_ine, 7 = runc{sysdae)s T2 then SEEMD erd) Surmmanisad_oniime _cound, surms(enries) num_ol_Susd 0w Trom

_PSCORE SOSMETAT_DY wwihere clatetise = trunc(syedabe)-1 Jsumt mion o SELECT ERICSSON_LITRAN RBS_CARRIER A% TABLENAME, sumclny, CASE WHEN percend(sumeerizec_ontime_count, (ontme_cound-iabe_count),
= 100 THEM 100 ELSE percent( summarized_ontime_count, (onbme_cound-labe_court), 21 END percent_pd_cuboff, case when 1 00-percent summarised_ontime_court, (ontime_court- late_court), 21 < 0then 0 else
100-percent{summarised _ontime_cound, (ontime_countdate_count), 2) end percent_of _oulodf_not_sumened, percentsummarised_ontime_count, ontime_count+isfe_count, 2percentage_od_fobal_bySam,

il furhmansed_ohlifs_court+Summdrised_|ale_sourt, oflime_count-sabe_court, ) current_percentage, ontime_counl+iale_counl currerd_raw_slemenls, Summaribed_onlime_count +summanssd_labs_count

e _gurnimany _elaments, suetinanissd _ortime_cound-sumesrized_ale_count SIUM_ELEMENTS_ATSAM, labe_count Iste_rave_slements, ontime_count-lfte_cound svalable_sl_cifoff, percer(rum_of _Sumows, res_ol_rows, 2)
urncy Trom | Sedect Countdistingg o when bunc]datetime_ing, mi) = irencOsysdiste s 2029 then NODES end) Inte_count, count] detingg cace when tnancidabetime _ine, “mi) < frunc) sy sdabe)e 2024 then NODES end) ontimes_coun,

("3 mum_od _rovees from ERICSSON_UTRAN RES_CARRIER wheres datetims between trunci sy sdabe)-1 wnd truncisysdabe)-1 2480 rawt, | select maw|detetimesumday, count{distinct case when truncidatetime _ins, ‘mif) =
l.l'n:[:l.rsdcl!c]s‘?.'ﬁd-!h:n WODER end) summarised_| lﬁlr count, count(disting case when truncidatetime _ins, 'mif) < fruncisysdate)sTi24 then RODED end) summarnissd_ontime _count, sumientries) num_od_sumrowns from

|_UTRAN RES_CARRER_DW whers daletims = runc(sysdabs)a jsumt union al SELECT ERICSSOMN_UTRAN RES_EDCHRES' AS TABLEMANE, summday, CASE WHEN percentisiummarsed_onlime_court, (ofime_sount-|
_coiand]), 20 = 100 THEM 100 ELSE percentlsusnmanised_ontims _cound, (onlime_count-lste_count), 20 BMD parcent_of _cutoft, case v 1 00- percind [ gumendrised_ondine:_count, (ondime_count-iste_count), 2) < D then 0 alss
(100-percentlsummarised_ontame_cound, (ontime _cound-Jate_count), 27 end peecent_of _culoif_nob_sumene], porcent{pummartsed_ontime_count, ongime_count+inie_count, Zpercentage_od_total_kbySam,

percent summansed_onlime _count+summarised_jate_court, ontime_countslabe_count, 2) current_percentage, ontime_count+iste_count current_raw_slements, summarised_ontime_cound»summansed_lsbe_count

currend _sumimany _elements, summarised _ontime_count-summarised_lale_count SUM_ELEMENTS _ATSAM, labe_courd Iate_raw_slements, onlime_count-lste_cound avalable_si_cutoff, percent(rum_of_sumrows, rum_ol_rows, ¥)
SCCUracy from [ Selec] CounliEatingg cabs when buncdaletima_ing, i = trenc{2ysdale)= 224 than NODED and) Iate_cound, Sounl{Einct a8 when runc(daletime _ire, i) < runcly sdabe)s 324 then NODED and) ontims_count,
count (™) i _od_Foses: Trom ERICSSON_UTRAN RES_EDCHRES whees dalefims bebwesn truncieyedabe)-1 snd trunc{sysoabe)- 12460 Jrast, { sobct micedabetimejeumcay, couni(dstinct cass whan truncidealetime_ine, i) =
trunc{sysclabe )+ 724 then NODER end) summarized_lse_count, couniidsting case when trunc(dabebime _ing, 'mf7) < fruncsysdabe)e 724 then NODED end) summantsed_ontime_count, sumientries) nem_od _sumroscs Trom ERICSS0N_LIT
RAHREE EDCHRES DY whers datetime = truncsy=sdabe -1 Jsumt union sl SELECT ERICESON_UTRAN RES HEDSCHRES® AS TABLENAME, sumday, CASE WHEN percent( summarised_ontime_count, (onbime _cound-labe_count), 2) = 100
THEM 100 ELZE pércent{summarised_ortime_counl, (ontime_countbate_count]), 2) END percent_od_cubalfl, caze whan 100-parcenl{susmarnsed _ortime_count, (onlime_court-lse_count), 2= 01hen 0 slze

I 00=percent(summanised_ontime_coun, (onime_counilale_count], 27 end peecen _of_culodf_nob_sumened, percant(zurmmarised_ontime _cound, ontime_cound +iste_counl, Dperceniags_od_fobal_bySam,

ot S ST _Onbiemes_ o0t SiameTeet s _lole_count, ontime_countaiabe_count, 27 crrent_oercenbie, oriim _Counts I _count CLETEra_ri _eHments, SURnar-e0_oniime _tount s SLUmnansed_iabe _colnt
cLETeni_summary_siements, susmmarnised_onbime_count-summarised_late_count SUM_ELEMENTS_ATSAM, labe_count late_raws_elements, ontime_count-iate_count avalable_at_cutof?, percent(rum_of_sumnows, num_of_rows, 2)
soouracy from [ select counlidistind case when brunc(datetims_ins, ‘i) = truncsy sdabe =124 than HODER end) Iste_count, countidistinct case when trunc(datetime _ins, ‘mi7) < trunclsy sdate)=324 then MODES end) ontims_count,
ol (™) i _ed_rewes Trom ERKCES0M_UTRAN RES_HEDSCHRES where datetime bitvween bunc svddate)-1 ard Bruncl ysdate)-1 2480 jraved, (| selec] macdatstime sundsy, court{deting caze wivn fruncidatatime_ing, ') =
trinc(syackate )+ 724 then MODED & ) sumearised_jale_count, countidsting chse when truncidaetime_ing, i) < irunc{syedabes 724 than NODED enc) summanissd_ontime_cound, suendentries) num_od_Suseows: Trom
ERICSSON_UTRAN RES_HSDSCHRES_ DY where daelime = fruncisysdale)-1 Jsuml union sl SELECT ERICSSON_LUTRAN ENC_URLE AS TABLEMNAME, sumclry, CASE WHEN percenbsummarised_onbime_cound, (ontime_count-
lede_count), 20 = 100 THEN 100 ELSE percent(summarised_ontime_count, (onbme_cound-dabe_court), 2] END percent_od_cutoff, case wiven 100-percent summarnised_onbime _cound, (ontime_count-lste_count), 2 < 0 then 0 elze
100-percent(summarised_ontime _cound, (ontime_count-date_count), 2) end percent_of _culod_not_sumemed, percent(summarised_ontime _cound, ontime_count+isie_counl, 2ipercentage_od_fobal_bySam,




percenli sLmmarnsed_onlims_court+summarssd_jals_count, onlime_count+kabs_court, 7) current_parcentage, onfime_cound+iste_count currert_raw_slements, summariosd_ontime_count+summarnissd_isbs_count

LR _SLIMEAY _seemend s, senmanised _onbime_colnd-sumimarised_lale_count S1UM_ELEMENTS_ATSAM, kabe_coiind late_raw_slamants, anfime_count-lade_counl svalabbs_sl_cigolf, percent{num_of_sismnmss, nm_of_rows, )
mccurncy from [ select counlidsting case when bruncdatebme _ing, 'mif) = trunc]sysdabe]= 024 then RRC end) lale_count, count{dstingd caze when tuncidabetime_ins, W) < truncisysdabe)« 2024 them RNGC erd) ontime_count, count ()
riam_of _rows from ERCSS0N_UTRAN BNC_IURLEK where dabefi me between trunclsysdate)-1 and trunc(sysdate)- 172480 e, [ selec) mac dabetime ) sumday, counbdislinet case when truncidatetime_ins, 'mif) = truncsysdabe |+ 7124
then RMC erd) summarissd_|ste_count, sountl disting case when bruncldatetime_ins, 'mi7) < trunc] sy sdalbe]= 724 than RN end) summarissd _onime_court, sumnienlriss) num_ed_sumrows from ERICES0M _UTRAN RNC_JURLINE_DY
avtrne daletime = runceyadaba’).d Jeumt unicn all SELECT ERICES0N_UTRAMN RMNC_RMCFUNC' AS TABLENAME  sumday, CASE WHEN percant] simmirised_ontime_count, (ondime_counl-labe_count), 2) = 100 THEM 100 ELZE

percent summansed_ontie_count, (ontime_count-inte_count), Z) END peecent_of_culodd, case when 100-percent| sumennrizec_ontime_count, (ontme_cound-Sabe_count), 2) = Dthen O ekse 100-percent( summesrisec_ontime_count,
orbme _count-dabe_count), 2) end percent_of_cutot_not_summed, percenti summarnized_ontime_count, ontime_count+lale_count, 2ipercentage_of_bolal_bySam, percent( summarised_ontime_count+summarized _late_count,
onEme_cound+ale -:mrl.E]-:n.l'mi_p-emcflngc onteres_countHiabe_count current_rew_elements, summansed_onteme_count+summarised_jabes_court currend_summany_slements, mmmcd orime_cound - summansed _jabs_court
UM _ELEMENTE _ATSAM, baba_courd babe _raw_slements, aftime_counl-lste_cound svalabls sl _cutall, percenbifum_ol _sureines, ium_of_row's, 2 sccursty Trom | Selss count(distinct case whan irunc(dstslime_ing, 'mi) =
trinclevaoiate )+ 3024 then FNC end) babe_c oln, count(distinct coses sven runcostelie_ine, M) < bunc] srsdete)s 324 then RMNC end) ontims_count, cound (%) num_of_nines from ERICSSON_LITRAN RNC_RNCFLIMNG whens dabetime
betweeen unclSysdaie)-1 angd fnuncysysdate)-1 2460 Jrwad, ( select maccdatetime)simadyy, counb(cstinct case when trunc{datetime_ing, 'm7) = trunc{sysoate)+ 724 then RNC end) summarisec_labe_count, counbickstinet case when
truncidatetime_ing, ‘mif) « trunc( sy sdate)+ 724 then RNC end) summansed_ontime_count, sum{entries) num_od _sumrows from ERICSS0M_UTRAN RNC_RNCOFUNC DY where dabetime = trunclsysdate)-1 Jsumt union all SELECT
ERICSS0M_UTRAN RNC_|CELL' A% TABLENAME dumndsy, CASE WHEN percentiummarissd _ontime_cound, (ontime _count-lale_court), 2) = 100 THEN 100 ELSE percant]summarised_ontime_count, (ontime _cound-labe_count), 2) END
porcanl_of_culofl, cabs when 100-percsnt] sumerdrised_ondime_count, [ortime_coin dabe_count), 27 « 0 s O abis 100 par cani[sumenarised_ontime_ounl, (ontime _countdabe_colunt], 2) end percent_of_culorl_rol_sismimed,
percent suenmanged_ontee_count, ontime_courtdate_count, Zipercentage_of_jola_bySem, percentsuesmantsesd_ontime_count +summansend_iabe_count, ontieme_counrtsabe _count, 2) cierent_percentage, ondime:_countslale_count
CLETen]_favw_slements, summarised_ontime_coun rsummanised_labe_count current_summany_slements, summarnised_ontime_count-summarnised _iate_count SUM_ELEMENTS_ATSAM, labe_court babe_rav_slements, ontime_coun-
Jede_count avaiabl e_st_oulodd, percent(num _od_sumrows, num_of_nows, 2) accuracy from | select count(oistingt case when bruncidatetims_ins, 'mi7) = frunc]sysdabe)s 324 then RNC end) late_count, counb{disting case when
sl bt etinres _ires:, i) < fruncd sy Sdale 324 hen RNC and) ontime _coun, count (%) oum_of_rows Trom ERICSS0M_IUTRAN RRC_UCELL whare dabetime bebwaen IrundSysdata )1 and runcsvioate )1 80 i, | select

] cabatime ) Sumaay, CoLnbioisting] case when truncioabalime_ing, W) = tnandcsyacaba )+ 724 hen RRC and) sumenssrised_lale_count, counbidsting case when trunciesbatima_ing, o) < inanc{sysoales 7 24 then RN encl)
SLETATER_onbime_coLing, sumleniries] nan_od_susiowes Trom ERICSSON_UTRAN RNC_LUICELL DY wwheng dabefime = tnanc{sysante]-1 Jeumt union ol SELECT MORTEL_CSCORE BASE OMW° AT TADLENAME, sumday, CATE WHEN
percent(summarnsed_ontime _court, (ontime_count-iate_count), 2} > 100 THEN 100 ELEE percent{summarized_ontime_cound, (ontime_count-labe_count), 2) BND percent_of _cutol, case when 1 00-percent summarnsed_ontime_count,
ortime _count-labe_court), 2) < O then O slse 100-percent summarised_ontime _cound, (ontima _count Jate_count), 21 end percent_of _ouboli_not_summed, percent] summarised_ontime_count, ontime_count+isle_count,
pencanlags ol _lobal_beSam, percant]summarised_ontime_counl+summanisad_late_cound, onfime _count +late_counl, 2 cunneid_peecanlsgs ontime_countdiabs_count current_raew _skements, sumimansed _onliste_count+Sumetarised_
Vil _Caleant CARTAN_SLERMANY STl S, SHUminaiiind _ontime _colind-Siamendrised_labe_count SUM_ELEWENTS_ATSAM, lata_colind IMa_raty'_sdamants, onlires_ooint-lale_count sxadabis_sl_cifodf, percent{num_of_siamiows,
rem_of_rorws, 20 accurngy from [ sehect count{distingt cace when tnanc(daletime_ing, mi') = runc]sysdate 2024 then MSC end) labe_count, count{distinet cage when trunc{detetins_ing, T < tunc( sysdete)+ 2024 then MSC end)
ontime_count, count (%) num_od_roses from HORTEL _CSCORE BASE OM where datetime between trunc(sysdate)-1 and buncl sysdate)-1 24060 jraed, | select maog datetime)sumday, count{distingt case when frunc(datetime_ins, ‘=i =
truncsyscate 724 then MSC endd) summarisad_lste_count, counlfdisting cass when bruncidalstims_ins, Wi < trunc{sysdale)= T2 then MSC end) summanzed_ontine_court, Ssummisninies) rom_of_sumnaws from

MORTEL _CEC0RE BASE OM_DY where datelime = Wunclsysdate)-1 Jsumt wmion o SELECT MORTEL _CE0ORE CTSP AS TABLEMAME, simdsy, CASE WHEN panceni{3usmmantsad_ontime _cond, (onlims_count-iste_count), 2) = 100 THEN
100 ELSE percent{suemmartisd_ontime_coln, (onbme_count-lale_count), 20 BND percent_of_cutofl, case when 1 00-pescen( summaeisecd_ontime:_count, (ontime_count-late_count), 20 < 0 then 0 elze
100-percent{summarised_ontime_cound, (ontime_court-dale_count), 2) end percent_of _culod_not_sumened, percent(summarized_onfime _count, ontime_cound+lafe_count, Zpercentage_od_tobal_bySam, percenti summarized_ontime_c
cund+summanised e _cound, ortime_courd+Hate_cound, 2) cumrent_percaniags, onlime_countsisbe_count current_raw_slements, summerized_onlime_countssummarized _lste_count currend_summary_slements,
SLEnarised_ontime _cound <Sumemdarised_lale_count SUM_FLEWENTS_ATSAM, late_cound [ate_rave_slements, onlimes_oount:|ste_counl syvalabla_sl_cutodf, percenbmmem_of_gumeiws, rum_ol_rovws, 2) scourscy’ Trom [ Sekec
countldstinct cacss when nancdabetime_ins, 'mi7) = runc{sysdalede3024 then MSC end) Iate_count, cound{dzsinct case when trancldeletime_ire:, mil) = tnuncysesdalel324 then MSC end) ontime _count, cound (') num_of_rows fngem
MORTEL_CSCORE CTSF wivre dabetime Detveesn trunc) sy sdabel-1 and truncl sy soabe)-1.0080 rawt, [ sebec] macdabetime eumday, counlidistingt cage when runcidatetime_ing, ‘mi7) > frunclsysdate] 724 then MEC end)
summarized_late_count, count{distinct case when truncdatetime _ins, 'mi7) < trunc(sysdate)r 7724 then M5C end) summarnsed _ontime_count, sumientres) num_of_sumnows from NORTEL CSOORE CTEP_DY where datetime =
I.rl..rh:[:'.':dct:fl 1 5wt uniah all SELECT TORTEL _CSCORE CCET AS TABLENAME, sumday, CASE WHEN petl:lml[:ml::d ariime l:m‘lll (ontame_countbabe_count), 2 = 100 THEN 1III=ELE'E pﬂctri[:mmul:d ol _count,
orime _count-abe_count), 2) END percent_od_cubalf, cass swihen 100-percentsusmmarssd_ontims_count, (onlise_count-late_count), 20 < 01ken 0 slze 100-percentizussmantssd_ontims_count, (onli=e_count-late_sount), 2) end
percent_of _culold_nok_sumenessd, percent ([ sumenarisoed_ondime_count, ontime:_countslade_count, 2percentage_of_botal_beSam, percendl summanisec_ontime:_counts summa—ised_iste_count, ondime_countsiafe_count, )
crent_perceniage, ontme_count+ate count current_raw_slements, summansesd_onlime countspummarized_late_count currend_sumimary _elements, summanised_onbime_cound-sumenarised |ate_count SUM_ELEMENTS ATSAM,
jade_count lale_raw _slements, ontime_count-lsle_court svaiable st culofi, percent(num_od_susrowes, num_of_rows, 2 accuracy from [ select counl{distingd cass when trunc(dabetime_ins, ‘mi’) = fruncisysdabe =324 then MEC and)




bl _Cpuant, COUbCESTinGt Cars wwheen Rruncdabebime_ing, Wi « tranc{eyseabels 224 thin WSO eno) ondims _Count, Cound (") miam_od_rows Trom NORTEL _CSCORE COST whnd dabetams between tranc{fysoabe)-1 and

trunc] sysoate)-17480 e, [ select maxdabetme ) sumday, countiisting case when tuncidabebme _ing, mi) = trunci sy sdabe)s 7124 then MSC end) summansed_labe_count, count{disbnct case when trunc{datetime_ine, ‘mif) <

truncl sysdate)+7i24 then MSC ercd) summarised_ontime_cound, sumieniries) num_of_sumroees from MORTEL_CSCORE OCST_DYW where dabetime s trunolsysdabe)-1 Jsumt union ol SELECT MORTEL _CSCORE LOCATIONAREACODE' &5
TABLEMAME, sumday, CASE WHEN pencenl{zummarnsed_ontime_count, (onlime_sount-late_counl), 2) = 100 THEM 100 ELSE percénb{Summarisad_ontime _tound, (ontima _countJale_count), 21 END percert_of_cul aff, cass when

D= Coanb{ Sumear isad_onime _couind, (onlime _colunt-ale_count), 23 < 0iben O etse T00-0ercenb{Sumianissd_ontms _count, (onime_count-balbe_coint, 2 end percsnd_of_cat ol _nol_sumeed, percenb Summaf isad_ontima_coun,
ooty _conant bl i _conint, 2pserconbige_of_Bofnl_EvSim, prcasnd(smenais e _ontime:_count s sumemarised_iate_count, ondime_countslale_count, 2) Curmenl_gecantage, onbime_countHabe_count CLETENE_ravw_sesents,

summariped _onbme _cound+summarnsed labe count current_summary_elements, summarised _ontime_count-summansed_labe count SUM_ELEMENTS _ATSAM, late_count labe_raw_elements, orime_cound et count avallable af cutoff,
parcent{num_of _sumroes, num_od_rows, 2) accuracy from ([ select count{dislinct case when trunc(dabetime_ins, 'mi7) » truncsysdate’)s+ 124 then MEC end) late_count, counidistingd case when truncidatetime_ins, 'mif) <
truncSysdate)+ 324 then MSC ercl) ontime_count, sounl (%) num_od_revwes from BORTEL_CSCORE LOCATIONARE ACODE whers dalelime between truncisysdale) | and frunclsysdaba) 2460 Jravd,  sslect maodatelime)mumday,
OIS Caeh wihen tnancidabetime_ing, Wi = truncisySdale)sTi24 than MSC and) summarnsed_kaba_count, countdistinct cass whsn trunc{datedime_ing:, 'mi < nanc(sysdate)+ 724 then MSC end) summsrised_ontime_count,
LT b ) P _Of_summigiees from NORTEL_CSCUORE LOCATIONAREACODE DY whare dajirtime = frunc(sysdmtel-1 Jmumt union ol SELECT MORTEL _CROO0RE MIOCP_CF AT TABLENANE, sumd oy, CATE WHEN

percent{ summansed_ontime_court, (ontime_count-iste_cound), 2) = 100 THEN 100 ELEE percert{summarised_ontime_cound, (ontime_count-late_court), 2) BMND percent_of _cuto, case when 1 00-percent summansed_ontime_count,
ortime _coundbabe_count), 2) < Othen 0 slse 100-percent| summearised_ontime _count, (ontime_count Sabe_count), 27 end parcent_of_oulof_not_summed, percent| sumemarised_ontime_count, antime_count+ale_count,
percaniags_of_pobsl_beSam, percent(summarised_ontime_counlssummanibad_late_cound, ontime _cound«lste_count, 20 cunnend e oandags, onlime_count+abe_cound current_rae_skments,

s mmarissd_ontime_cound+ summarnsed_labe_count current_summeary_slements, summarised_onlime_count-summarnssd_labe_count SUM_ELEMENTS _ATSAM, lafe_count labe_rarw_eleements, onbme _cound Sabe_count avalable_al_cuboli,
PEroentinum_of _Sumrce's, nuam_od_rowes, 30 ecouracy from [ Safect counb{dstingt case when tnuncidabelime_ing, i) = trunclsysoabe)+ 3524 toen MSC end) inte_count, count{dstingd case when tnuncidshebime_ins, mi7) «

trunc( syscate + 124 then MEC end) ontime_count, count () num_cd_rowes from NORTEL_CSCORE MECCP_CP where dabatime betwaen truncsysdate)-1 and trunc| sysdate)-1 724080 rawd, | select masdabetime ) sumday | count]disting
caze wihen truncidstetime_ing, 'mi7) = lrunol Syscdate’ 724 then MEC erd) summarised_ste_count, countdi=tinc cats when runcidatetime_ine, 'mi7) < trunc{sysdale)=7124 than MEC end) summarnsed_ontime_c ount, sumienries)
ram_of_gumronws fnom MORTEL _CSCORE MSCCP_CP_DY where dabetime = bruncisysdste)] Jsumd union sl SELECT MORTEL _CECORE MSCCP A TABLEMAME, sumdsy, CASE WHEN percent{summarisad_ontime _cound, (ontimes_count-
tade_count), 2= 100 THEN 100 ELSE percent(summarised_ontime_counl, (ontime_couni-iabe_count), 2) END perceni_od_cuboft, case swhen 100-parcent] summarissd_ontime _count, (onfime_count-tale_count), 23 = 0 then 0 ¢lze
100-percenbsummarised_onbme_cound, (ontime_count-late_count), 3) end percent_of_culod_not_sumened, percent(summarized_ontime_count, ontime_count +isfe_count, Jipercentage_od_fotal_kbySam,

parcent summansed _onlime _count+summarised_late_court, ontime_count+abs_count, 2) current_percentage, orfime_count+iste_count ourrent_raw_slements, summarised_ontime_count +summansed_labe_count

CurTend_Surimary _slaments summarissd _erlims_count-summarized lsle_count SUM_FLEMENTE _ATSAM, late courd lste raw slemenls, aftime count-lste_count svalsble sl cutofl, pereenb{fum_of_sumrows, fus_of_rowe, )
HOCUracy Trom [ Select Count{ietincg cass when uncdabstima_ine, mif) » renc{sysdale]s 24 than MEC end) |ste_cound, counl{dstincg cade swhen Inncidelelims_ire, mi7) < trunc]iysdela)s 324 then MSC end) ontims _count, count ()
rm_of_rovws inom MORTEL _CSCORE MZCCR where dabelime befween truncisysdaie)-1 and buncisysdae)-1/2460 Jored, [ select madabetimelsumday, counb{destinct caze when truncidabetime_ing, ) = truncis ysoate)s 724 then
MEC encl) summartsed_late_count, countidistinct case when truncidaletime_ing, 'mi’) < frunc] sy sdate )+ 7124 then MSC end) summaeised_ontime_count, sumientnies) num_af_sumnowes trom NORTEL _CSO0RE MSOCP_DY whene dabefime =
trunclsysdate)-1 Jzumt union all SELECT MORTEL _CSCORE TREGRP AT TABLEWAME sumdsy, CASE WHEN percent{summarised_ontime _cound, (ontime _count-Jate_court), 27 = 100 THEN 100 ELSE percent( summarised_antime _count,
ortirme _countbaba_court), 2) END percert_od_cuball, cage whan 1 00-percent{summarnisd_ontime_court, (onlime_court-lste_count), 2) < 0 1hén 0 elge 100-parceni{Zummaritsd _ontime_court, (onlime_court:lste_oount), 2 énd
poarcent_of_culol_nob_sumensd, perceni(Sumearised_ondime_coun, ontime_couni +lele_count, Zpencentage_ol_tolal_ErySam, perceni summirizsec_oniime_countssummarised_iste_count, ontime_count+lale_count, 2)

LT N _parcendngs, ontme_cointsate_Ccount curment_rawy'_slemants, summaniseo_onlime counbesummarized_lole_count curmen]_SLMNarY _sement s, SUeTmarised_onbime_coLind-sumendrizod_lale_cpunt SUM_ELEMENTS_ATSAM,
lade_count late_ravw_slements, ontime _count-late_count avaiable_at_culof, percentinum_od_sumrows, num_of_rows, 2) accuracy from [ select couniidistingt case when truncidatetime_ing, 'mi) » fruncisysdabe )+ 324 then MEC and)
lade_count, count{dsting case whén truncidabstime_ins, 'mif) < frunclsysdaba)«+ 32 then MSC end) ontime _cound, cound (%) num_of_rows from BORTEL _CSCORE TRKGRP where dateli me betwssn fruncisysdate)-1 and

trorc Syiaate)- 12480 rawd, | Selecd maxdabatima)sumday, counliEsting cass when uncldabetime_ing, i = runc(Eyseale)s Tidd than MSC and) summanssd_laba_cound, count{distinct cade when Irunc{dateline_ine, il =
rnCiEvacate)+ 724 then MSC enel) summarised_ontime_count, sumeniries) num_of_sumrow's Trom RORTEL_CSCORE. TRHGRF_DY whene dalbetime = truncisysdabe)-1 Jsumt union sl SELECT HORTEL _CSCORE WLRE A5 TABLENAME,
snmcly, CASE WHEN percent{summarized_ontime_count, (onbme _count -abe_count), 2) = 100 THEN 100 ELSE percentsummarnsed_ontime:_count; (ontime_count-lnte_count), 3) END percent_of_cuiod?, case when
H00-percent|summarized_ontime_cound, (ontime _courtdate_count), 2) < 0then O else 100-percentsummarized_onbime_cound, (ontime_count-late_count), 2) end percent_of_cutcdf_not_summed, percent| summarised_onéime_count,
ortime_count+isie_count, Dpercentage_of_potal_bnySam, percent| summarised_ontime_countstummarised _ste_count, antime_counl+isle_count, 2) curren]_perceniage, ontime_court+lsbe_count current _raw _plements,

L mmaribsd_oniime _count +surmimansed _laba_count currenl_Summary_sements, simmarised_onlime_count-Sumimarnssd_laba_count SUM_ELEMENTS _AT5aM, lale_count aba_raw_elements, onbma_count sale_count avalable_st_cidalt,
PErConINUM_OT_SUMmroe's, Num_od_Fowes:, 2) SCoLrscy o [ sedect counbioislinet caee wiven tnunc{asbelime_ing, i) = trundsysoabe)s 324 fen MSC end) late_count, couni(d isine case wien iruncydsbetime_ing, w7 «
trunclsysoate) 304 then MSC encl) ontime_count, count (%) num_od_rovws from NORTEL _CSCORE VLAG where dabetime befween truncsysoate)-1 and truncisysdete)-124.60 o, [ select maoad dabetime)sumdiay, counb(distinct case
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ety Irurscichatedinms_ineg:, i) = brunc( Sy sdate)+ 724 then M end) summarised_labs_count, counbldesting] Caze wihen trunc{datetime_ing, 'm0 = ranc]syrsdate)+ 7124 then MST end) sumemsdrized_onfime_Coounl, Sumientnes)
FRET_OF_Samigias irgm MORTEL _CSCORE WLRE_DY where dofetime = trunc{sysdabel-1 Fmimt union o SELECT NORTEL_FSCORE G300 A% TABLENAME, sumday, CASE VWHEN fieCenl] S1ommerimd _ontime_ount, (nfime:_count-
ate_count), 20 = 100 THEN 100 ELSE percent(summarised_ontime:_count, (ontime_count-labe_count), ) END percent_of_culod!, case when 100-percent(summarised_ontime_count, (ontime_count-labe_count), 2) < 0 then O else
100-percent|summarised_ontime_count, (onbime_cound Jate_count), 2) end percent_of_cutof_nof_summed, percent( summarised_ontime_count, ontime_count+ate_count, Ypercentage_of _folal_bySam,
percenlsummansed_onlims_court+sunmaised lals court, onlime_court+iabe courd, 2 currert_percertage, amlime_countslale_count currenl_raw slements, summarnsed_omlime_ court+summarised _ale count

IS _SLETMAry _ebarmend 5, Summarisad_ontime _count -summdrisec_lale_count SUM_ELEMENTS _ATSAM, Iste_count lafe_rao_slements, onlime_coln-Dele_count avadabie_sl_culof, percani{nm_of_sumio W, num_ol_rovws, 2)
ICCLrCy Trom [ SHech Countidisting case when inuncidsbetime_ing, W) = trunc{ysoabe )+ 3024 thoen S0EN end) Isfe_count, Count{istingg casd wien nanc{dabetime_ing, W) < trunc{sysoabe )+ 3024 tan 305N end) ongime_count, count
) nuam_od_rovees from NORTEL PECORE GECGKM wherne dabetime between trunc]sysdabe’)-1 and trunc{sysdate)-1 2480 rawt, | select ma dabetime ) sumdary, count{distinct caze when fruncdatetime_ins, i) = trunc(sysate)s 7124
then SGEM end) summarnzed_isbe_count, cound(distinct cage when trunoldatelime_ine, mif) < tuncisysdaie)s 724 than SGEN end) summarised _onlime_count, sumisnires) rum_of_sumrows from MORTEL _PSCORE GECGMM_DY where
datetime = truncigysdala). 1 Jsuml union al SELECT HORTEL _PSCORE GSCSM_ACT A5 TABLENAME, sumdsy, CASE WHEN percertsurmmarised_ontime_counl, (ontime _coundbaba_court), 2) = 100 THEW 100 ELSE

b ANt SLamimarcisd_ontims_count, (ontime_count-late_count), 2) BND parcent_of _gubol, case vwhen 1 00-pensanll suammiisecd_onlimes_count, (ondime_cont-ste_count], 2) < 0 then 0 elss 1 00-pancent Sunmanssd_ontime _count,
ontang_colnd-labe_cound), 20 endd percent_of _cutor_nod_simimed, percent] summansaed_ontiees_count, ontime_courtHabe_colnt, Zipercenings_of_jotel_bySam, percent]summnrised _oniime _couint + SLmmnrsed_labe_coun,

ontime _countsiste_court, 2] current_percentsge, onbimes_cound Hiate_count cuerent_raw_slements, summarissd_onbime_count+summansed_istes_cound current_summary_slements, summansed_onlime_count-summarised_lste_count
[EUM_ELEMENTE _ATSAM, late_cound |ste_raw _sements, onlime_court-lste_count svalable st _cudodd, percentnum _od_sumrowns, rum_of_rows, 2) sccuracy rom ( select counlidistingd caze when trunc(dabstime_ins, 'mi’) =
fruncigyidate)+ 3024 then SGSN end) lale_court, courtitistine] case when truncidsbeime_ing, 'mi’) « unc(syadate) 3024 then 365N end) onfime_counl, count () num_of_rovws from NORTEL _PSCORE GECEM_ACT whers delelime
v brancisysdale)-1 and inunc{sysdabe)- 12460 Jrawd, [ sebech maco[del etimesumday, countidistinct case whan truncidatetime_ine, "mil) = irunc{sysdale) 724 then SGSN end) summanised_abe_count, countidestinct coss when
truncidabetime_ing, M) < trunc] sy sdabe)s 7249 thin SG5MN end) summansecd_ontime_count, sumientries ) rum_of_sumnoyws irom NORTEL _PSLORE GSLSM_ACT_DY whixe diatebime = trunclsysdabe)-1 Jsumt union ol SELECT

MNORTEL PSCORE GEOSH AT TABLENAME sumdsy, CASE WHEN parcent( summarized _ontime _count, (orfime_count-sbe_court), 2 = 100 THEN 100 ELSE percent|susmarisad_ortime _count, (ontime_court-late_count), 2) BWD
parcant_of_culol, case when 100:percand] summarised_onlime_court, (ontime_counl-late_cound), 2) = 0 then 0 elzs 100-pancensummarnsed _onlime_count, (ontime_counl-lste_count), 2 end percent_of_cufiodf_nol_surmmed,
pencantEummanisd_onlime_count, ontime_count+iabe_count, Zperceantags_of _lobal_ty'Sam, percenbiEummar ised_ontime _Count+simmmarnissd_kate_count, ontime_count «ste_count, 2) Cunnénl e candsgs, onlime_count+kbe_coun
e v _saments, sumeerised_ondime_countssumimartsed_lafe_count clmend _suminary _ieemend s, suemmanised _ontime _colin-summenirised_labe_count SIUM_ELENENTS_ATSAM, Iafe_count Inle_rives'_sdemants, onliems_coint-
ate_count avaldable_st_culcii, percentinum_cd_sumrows, num_of_rows, 2) accuracy from ([ select countldisting case when truncidabetime_ing, =) = truncisysdabe 1+ 3524 then SG5H end) lale_count, countdisting case when
truncldatetime _ins, 'mif) < trunc sy sdabe]= 124 then SGEM and)) crtime_count, count (%) rum_of _raws from MORTEL _PSCORE GECSM where datetime between runclsysdate)-1 ard tunc(Ssysdate)-1 2480 jraed, [ select

macr datetimeaumdsy, courtidistined case wien truncldstelime_ing, 'mi7) = rune(Syadste) T4 then SGEN end) summarised_late_sount, sour{dizlined case when trunc]dabstime_ing, 'mi7) = Irund(syscdabe)+ 724 then SGEEN and)
rEmmariSad_oniime_Count, Sum{entries) num_of_sumrows from NORTEL_PSCORE GSCSM_DY where datetime = irunc{sysdale)-1 jEuml union sl SELECT WORTEL_PSCORE GEDSTATS' AS TABLEMAME, sumday, TASE WHEN
peencent summarcssd_ontime_count, (ontime:_count-iafe_count), 2) = 100 THEN 100 ELSE percend(summnartsed_ontime_count, (ontime_couni-labe_cound), ) END percend_ol_cufiodf, cose when 100-percent{summarised_ontime_count,
orbme_cound-dabe_count), 2) < Othen O glse 100-percent] summarised_ontime_count, (ontime_count-labe_count), 2) end percent_o 1_cutoff_nol_summed, percent] summarnised_onbime_cound, cnbime _count Hate_cound,
[percentage_of_tobal_bySam, percant| summarized_ontime_countssummarised_|ale_count, ontime_countsals_court, 2) current_percentage, ontime _cound+aie_counl curment_raw_slemants,
rummarised_oniime _cound +summanied_late _cound currert_summany _slements, summarised _onlime_count-Summarised_late_counl SUM_FLEMENTS_ATSAM, labe_cound late_raw_slemenls, onlime_courtlate_counl svailabls_sl_cafodd,
ool NEm_OT_SUmecess, Nm_0T_rowes, 2) ccirscy inpm ( Selerd colmifoistinct Case whsn tronc(dst efime_ing, i) = unc{ syl e)+ 324 then SGSN end) kabs_count, coumttksting Case whn irenciostetime_ing, 'mi) <
truncisyidate)+ 3024 then SGSN enc) ontime_count, count (*) num_ol_roes from MORTEL_PSCO0RE GSISTATS whene dabebime betwisen trunc{syscdabe)-1 and runcisysdate)-152460 Jrrad, [ select mo dabetime)sumdy', counblckstinc
case when fruncidatetime_ins, 'mi’) = bunclsysdate )+ 7724 then SGSH erd) summarized_lale_count, count{distingt case when truncidabetime_ins, 'mif) < truncl sysdate 1+ 7124 then 265N end) summarised _onbime_count, sumieniries)
rram_of_surmwoes from MORTEL _PSCORE GEDSTATS_DY where dabétime = runcisysdste)-1 1wt




Optimizer Plans (e wayitwas)

SELECT DISTINCT E1_2.0BJECT_ID
FROMPMCM.ELEMENT_DETAIL E1_1, PMCM.ELEMENT_DETAIL E1_2, PMCM.MARK_NETW_HIERARCHY H1
PMCM.ELEMENT_DETAIL E2_1, PMCM.ELEMENT_DETAIL E2_2, PMCM.MARK_NETW_HIERARCHY H2
WHERE E1_1.0BJECT_ID = H1.PARENT_ID
AND E1_2.0OBJECT_ID = H1.OBJECT_ID
AND E2_1.OBJECT_ID = H2.PARENT_ID
AND E2_2.0OBJECT_ID = H2.OBJECT_ID
AND E1_1.CURRENT_IND ="Y' AND E2_1.CURRENT_IND ="' Y
AND E2_1.CURRENT_IND ="Y' AND E2_2.CURRENT_IND ="' Y
AND H1.CURRENT_IND ="Y' AND H2.CURRENT_IND ="Y'
AND H1.HIERARCHY_TYPE = 'NETWORK' AND H2.HIERARCHY_ TYPE = 'NETWORK"
AND H1.PARENT_TYPE IN (BSC'/RNC’) AND H2.PARENT_ TYPE IN ('BSC','RNC")
AND E2_2.ELEMENT_TYPE ='CELL'AND E1_2.ELEMENT_TYP E='CELL'
AND H1.PARENT_TYPE IN (BSC',/RNC')
AND E1_1.ELEMENT_NAME = E2_1.ELEMENT_NAME
AND E1_1.ELEMENT_ID = E2_1.ELEMENT_ID
AND E1_2.ELEMENT_NAME = E2_2.ELEMENT_NAME
AND E1_2.ELEMENT_ID = E2_2.ELEMENT_ID

AND E1_2.USEID LIKE *%" AND E2_2.USEID NOT LIKE * %',
| Id | Operation | Name | Rows | Bytes [TempSpc| Cost (%CPU) | Time | Pstart| Pstop |
| O| SELECT STATEMENT | | 1| 78] | 74M (40) | 50:54:42 | | |
| 1| TEMP TABLE TRANSFORMATION | | | | |
| 2| LOAD AS SELECT | | | | | | | | |
| 3| PARTITION RANGE ALL | | 22M| 1111Mm] | 38153 (11) |00:01:34| 1| 29 |
|* 4| TABLE ACCESS FULL | ELEMENT_DETAIL | 22M| 1111M] | 38153 (11) | 00:01:34 | | |
| 5| LOAD AS SELECT | | | | | | | | |
| 6| PARTITION HASHALL | | 337K| 9231K]| | 3514 (15) |00:00:09| 1| 16 |
|* 7| TABLE ACCESS FULL | MARK_NETW_HIER ARCHY | 337K| 9231K| | 3514 (15) | 00:00:09 | | |
| 8| SORT AGGREGATE | | 1] 78] | | | | |
[* 9| HASH JOIN | | 927G| 65T| 534M| 74M (40)| 50:53:00 | | |
| 10| VIEW | | 22M| 277M| | 16808 (12) | 00:00:42 | | |
| 11| TABLE ACCESS FULL |SYS_TEMP_OFDA7 485F_6A66C42E | 22M| 1111M| | 16808 (12) | 00 | | |
|*12|] HASH JOIN | | 21G| 1272G| 534M| 1616K (43)| 01:06:04 | | |
| 13] VIEW | | 22M| 277M| | 16808 (12) | 00:00:42 | | |
| 14 TABLE ACCESS FULL | SYS_TEMP_OFDAY 485F_6A66C42E | 22M| 1111M| | 16808 (12) |0 | | |
[*15| HASHJOIN | | 476M| 23G| 524M| 97327 (22)| 00:03:59 | | |
|*16 | HASH JOIN | | 10M| 401M| 8704K]| 34520 (10) | 00:01:25 | | |
|*17 | HASH JOIN | | 234K]| 5948K| 8256K| 783 (10) | 00:00:02 | | |
| 18] VIEW | | 337K| 4286K]| | 142 (14) | 00:00:01 | | |
| 19] TABLE ACCESS FULL | SYS_TEMP_OFDA7 4860_6A66C42E | 337K| 3956K]| | 142 (14) | 00:00:01 | | |
| 20| VIEW | | 337K| 4286K]| | 142 (14) | 00:00:01 | | |
| 21 TABLE ACCESS FULL | SYS_TEMP_OFDA7 4860_6A66C42E | 337K| 3956K| | 142 (14) | 00:00:01 | | |
| 22 VIEW | | 22M| 277M| | 16808 (12) | 00:00:42 | | |
| 23] TABLE ACCESS FULL | SYS_TEMP_OFDA7 485F_6A66C42E | 22M| 1111M| | 16808 (12) | 00:00:42 | | |
| 24 VIEW | | 22M| 277M| | 16808 (12) | 00:00:42 | | |
|

25|  TABLE ACCESS FULL |SYS_TEMP_OFDA7 485F_BAB6CA2E | 22M| 1111M| | 16808 (12) o | | |




Optlmlzel‘ PlanS (tuning gone terribly wrong)

| Id | Operation | Name | Rows | Bytes [TempSpc| Cost (%CPU) | Time | Pstart| Pstop |
| O| SELECT STATEMENT | | 1| 78] | 14T(100) | 999:59:59 | | |
| 1| TEMP TABLE TRANSFORMATION | | | | | | | | |

| 2| LOAD AS SELECT | | | | | | | |

| 3| PARTITION RANGE ALL | | 22M| 1111M] | 38153 (11) |00:01:34| 1| 29 |
|* 4| TABLE ACCESS FULL | ELEMENT_DETAIL | 22M| 1111M] | 38153 (11)] 00:01:34 | | |
| 5| LOAD AS SELECT | | | | | | |

| 6| PARTITION HASHALL | | 337K| 9231K]| | 3514 (15) |00:00:09| 1| 16 |
|* 7| TABLE ACCESS FULL | MARK_NETW_HIER ARCHY | 337K| 9231K| | 3514 (15)| 00:00:0 9| | |
| 8| SORT AGGREGATE | | 1] 78] | | | | |

| 9] MERGE JOIN | | 471P| 15| | 14T(100) |999:59:59 | | |
| 10| MERGE JOIN | | 10P| 616P| | 694G (81)| 999:59:59 | | |
| 11| MERGE JOIN | | 231T| 10P| | 377G (64)| 999:59:59 | | |
| 12 SORT JOIN | | 334T| 11P| 28P| 377G (64)| 999:59:59 | | |
| 13| MERGE JOIN CARTESIAN]| | 334T| 11P| | 140G (14)| 999:59:59 | | |
|*14 | HASH JOIN | | 989M| 23G| 534M| 96010 (38) | 00:03:56 | | |

| 15] VIEW | | 22M| 277M| | 16808 (12) | 00:00:42 | | |

| 16| TABLE ACCESS FULL| SYS_TEMP_OFDA7 485B_6A66C42E | 22M| 1111M| | 16808 (12) | 00:00:42 | | |

| 17 VIEW | | 22M| 277M| | 16808 (12) | 00:00:42 | |

| 18] TABLE ACCESS FULL| SYS_TEMP_OFDA7 485B_6A66C42E | 22M| 1111M| | 16808 (12) | 00:00:42 | | |

| 19 BUFFER SORT | | 337K| 4286K]| | 140G (14) | 999:59:59 | | |
| 20| VIEW | | 337K| 4286K]| | 142 (14) | 00:00:01 | | |
| 21 TABLE ACCESS FULL| SYS_TEMP_OFDA7 485C_6AB6C42E | 337K| 3956K]| | 142 (14) | 00:00:01 | | |
|*22 | SORT JOIN | | 337K| 4286K| 12M| 844 (14) | 00:00:03 | | |
| 23] VIEW | | 337K| 4286K]| | 142 (14) | 00:00:01 | | |
| 24 TABLE ACCESS FULL | SYS_TEMP_OFDA7 485C_6AB66C42E | 337K| 3956K]| | 142 (14) | 00:00:01 | | |
[*25| SORT JOIN | | 22M| 277M| 855M| 65084 (16) | 00:02:40 | | |
| 26| VIEW | | 22M| 277M| | 16808 (12) | 00:00:42 | | |

| 27 TABLE ACCESS FULL | SYS_TEMP_OFDA7 485B_6A66C42E | 22M| 1111M| | 16808 (12) |0 | | |
|[*28| SORT JOIN | | 22M| 277M| 855M| 65084 (16) | 00:02:40 | | |
| 29] VIEW | | 22M| 277M| | 16808 (12) | 00:00:42 | | |

| 30| TABLE ACCESS FULL | SYS_TEMP_OFDAY 485B_6A66C42E | 22M| 1111M| | 16808 (12) |0 | | |




O pt| m izel’ P|anS (making it better)

WITH ed AS (SELECT object_id, element_id, element_name, e

FROMpmcm.element_detall
WHERE element_type ='CELL'
AND current_ind ="'Y"),
mnh AS (SELECT parent_id, object_id
FROMpmecm.mark_netw_hierarchy
WHERE current_ind ='Y"
AND hierarchy_type ='NETWORK'
AND parent_type IN ('BSC', 'RNC'))
SELECT COUNT(*)
FROMed el 1,ed el 2,ed e2 1,ed e2_2, mnh hl, mnh
WHERE el_1.object_id = hl.parent_id AND el 2.obje
AND e2_1.object_id = h2.parent_id AND e2_2.obje
AND el_1.element_name = e2_1.element_name
AND el_1l.element_id =e2_1l.element_id
AND el_2.element_name = e2_2.element_name
AND el_2.element_id = e2_2.element_id
AND el_2.useid LIKE *%'
AND e2_2.useid NOT LIKE *%',

| Id | Operation |

| 0] SELECT STATEMENT |
| 1] HASH UNIQUE |
[* 2| HASH JOIN |

| 3] PARTITION HASH ALL |

[* 4| TABLE ACCESS FULL |

[* 5| HASH JOIN |

| 6] PARTITION RANGE ALL |

| 7] TABLE ACCESS BY LOCAL INDEX ROWID |
[* 8]  INDEX SKIP SCAN |

[* 9] HASH JOIN

| 10| PARTITION RANGE ALL

| 11| TABLE ACCESS BY LOCAL INDEX ROWID | EL
[*12]  INDEX SKIP SCAN |

[*13] HASH JOIN |

| 14|  PARTITION HASH ALL |

[*15]  TABLE ACCESS FULL |

[*16]  HASH JOIN

| 17|  PARTITION RANGE ALL |

[*18]  TABLE ACCESS FULL |

| 19|  PARTITION RANGE ALL

[*20]  TABLE ACCESS BY LOCAL INDEX ROWID|
[*21] INDEX SKIP SCAN |

lement_type, useid

ct_id = hl.object_id
ct_id = h2.object_id

Name | Rows | Bytes [TempSpc| Cost

| 1] 214] |

| 1| 214| | 100

| 1| 214| 12Mm] 100

| 337K| 9231K| | 3514
MARK_NETW_HIERARCHY | 337K| 9231K| | 3514

| 207K| 36M| 22M| 95860

| 586K| 15M| | 16233
ELEMENT_DETAIL | 586K| 15M| | 16233
ED_ET_TECH_CI | 586K]| | | 12791 (1)|

| 207K| 31M| 22M]| 77982

| 586K| 15M| | 16233

EMENT_DETAIL | 586K| 15M| | 16233 |

ED_ET_TECH_CI | 586K]| | | 12791 (1)|

| 179K| 22M| 12M]| 60372

| 337K| 9231K| | 3514
MARK_NETW_HIERARCHY | 337K| 9231K]| | 3514

| 184K| 17M| 10M|55886

| 184K| 9008K| | 37137
ELEMENT_DETAIL | 184K]| 9008K| | 37137 (8)

| 576K| 28M| | 17383
ELEMENT_DETAIL | 576K| 28M| | 17383 (8)
ED_ET_TECH_CI | 583K]| | | 13939 (9)|

(%CPU)| Time |
100K (6) ]00:04:08 |
K (6)] 00:04:08 |
K (6)] 00:04:08 |
(15)] 00:00:09 |
(15)] 00:00:00 |
(6)| 00:03:56 |
(2)| 00:00:40 |
| 22:22:2? |
00:00:3? |
(7)] 00:03:12 |
(2)| 00:00:40 |
222?222 |
00:00:?7 |
(8)] 00:02:29 |
(15)] 00:00:09 |
(15)] 00:00:?7 |
(8)| 00:02:18 |
(8)] 00:01:32 |
| 00:01:32 |
(8)| 00:00:43 |
| 22:22:2? |
00:00:35 |




Result Cache

SQL ordered by Executions

® Tolal Executions: 29,717 527
® Caplured SGL accourt for 77 4% of Taotal

GPU per Exee ()| Eapper bxec ) | SaLia SaL. ouuie st rex

| 104128178 | 2,506,529 | 025 | 0.0 | 0.00 [332sizg1kicdd  |[ASN_O7E_DIR(00411001E) [SELECT ME_TIMEZONE FRCM CHPHLE ..
| 7amB758 | 7,579,197 | 100 | 0.0 | 0.00 1h698shE2und? |asci_S6_RANAFProtocolStats(016110008) [SELECT DISTINGT ME_TREZONE FR...
IEELED 3,848 268 | .88 | 000 | 0.00 [fhzddgquuice [asci_56_RANAPProtocolStats(016110006) [SELECT S'Y'S_VERSION FROM CMPM.T ..
[ 311p45 | 311 604 | 1.00 | 000 | 0.00 [Tototzu32owed | select ¢ name, uname from co..
] A0 325 | 100 | 000 | 0.00 [36s H6fcnwhw | [SELECT C NAME FROM COLE C WHER...
| zoogez | 200,559 | 100 | 0.0 | 0.00 [fwsMdevTulpé [OMS [inzert into sys audli sessioni...

| 65,044 | 55,05 | 100 | 0.0 | 0.00 fzdwwpticvttk | [SELECT par_type, param_clob, ..

| 54,948 | 3,945 482 | 6075 | 000 | 0.00 [fSraTdruSfksn  [XML_F7TR_RNC_RCS(003110008) [SELECT MAME, PATH, READ, WR....

| B4 801 | 54,807 | 1.00 | 0.00 | 0.00 fhzjddalinenl  [MML_V7I_IN_LP_DCEO0E1 10000 [SELECT DETIMEZONE, LENGTH(DET

| 54,532 | B4 542 | 100 | 000 | 0.00 [i5jnirbédiend  [¥h_V71_IN_LP_DCCO0E 1000V) [EELECT SESSIONTIMEZCHE, LENGT ..

CREATE OR REPLACE FUNCTION rcache(p_srvr_id
RESULT_CACHE RELIES_ON(servers) IS

srvrow servers%ROWTYPE;
BEGIN
SELECT *
INTO srvrow
FROM servers
WHERE srvr_id = p_srvr_id;
RETURN TRUE;
EXCEPTION
WHEN OTHERS THEN
RETURN FALSE;
END rcache;
/

IN servers.srvr_id%TYPE) RETURN BOOLEAN

SELECT /*+ RESULT_CACHE */  srvr_id
FROM (
SELECT srvr_id, SUM(cnt) SUMCNT
FROM (
SELECT DISTINCT srvr_id, 1 AS CNT
FROM servers
UNION ALL
SELECT DISTINCT srvr_id, 1
FROM serv_inst)
GROUP BY srvr_id)

WHERE sumcnt = 2;




PL/SQL Warnings

11g new warnings

Invaluable for finding suboptimal code, use of reserved
words, inappropriate usages, and orphansEmbedded SQL
vs. Database APIs
Severe
5018 - omitted optional AUTHID clause
5019 - deprecated language element
5020 - parameter name must be identified
Informative
6016 - native code generation turned off (size/time)
6017 - operation will raise an exception
6018 - an infinity or NaN value computed or used
Performance
None



Objects Named with Keywords

How to test a word to determine whether it can be used

SELECT keyword
FROM v$reserved_words
WHERE keyword LIKE ‘ID%’;

KEYWORD

ID

IDENTIFIED
IDGENERATORS
IDLE_TIME
IDENTITY
IDENTIFIER

6 rows selected.

6+ % 2 + J)GJI3 - % -% ) - =+ * 3*1S/)
1)*1SNG 2% % .+ % 6 *02  )2*G



Implicit Casts

Code that does not correctly define data types will either fall
to run or run very inefficiently

The following example shows both the correct way and the
Incorrect way to work with dates. The correct way Is to
perform an explicit cast

orabase> create table t (
2 datecol date);

Table created.
orabase> insert into t values ('01-JAN-2012');
1 row created.

orabase> insert into t values (TO_DATE('01-JAN-2012");

1 row created.

/ GGG .G + + % % =
% 2S0 3*1 .+ ? G



Statement Labeling

When SQL statements are labeled it makes it very easy for
the DBA team to trace activity and help with performance
tuning and debugging

The following example shows how easy this is. In this
example "mypackage.myprocedure" is the name of the
PL/SQL package and procedure into which the statements
are embedded

SELECT /* mypackage.myprocedure */ COUNT(*)
FROM all_tables;

INSERT /* mypackage.myprocedure */ INTO servers
(srvr_id)
VALUES
(11111);

UPDATE /* mypackage.myprocedure */ servers
SET srvr_id =11111
WHERE srvr_id =1;

DELETE /* mypackage.myprocedure */ FROM servers
WHERE srvr_id =11111;




Explicit Commits and Rollbacks

An explicit commit must be present at the end of any
transaction

You can not rely on an ODBC or JDBC driver configuration
to commit your changes in a reliable and consistent way

Similarly ... you must explicitly rollback in exception handlers
as the ODBC driver may perform an unintended commit

CREATE OR REPLACE PROCEDURE test AUTHID DEFINER IS
BEGIN

INSERT INTO t

(testcolumn)

VALUES

(1);

COMMIT;
EXCEPTION
WHEN dup_val_on_index THEN
ROLLBACK;
END;
/




Ignoring Optimizations

Writing generic code is an attempt to write code that will run
anywhere ... very very poorly

Cursor Sharing

Fully qualified object names
Multiple Identical Schemas
V$SQL SHARED_ CURSOR
AUTH_PLAN_MISMATCH




Cached Cursors

SQL> SELECT * FROM v$system_cursor_cache;
OPENS HITS HIT_RATIO CON_ID

2968 2968 1 0

SQL> SELECT * FROM v$session_cursor_cache;

MAXIMUM  COUNT  OPENS HITS HIT_RATIO CON_ID




RAC: Real Application Clusters




Benefits of RAC

Reliability
Eliminate the Instance (and server) as a single point of failure
Service failover

Availability
Less downtime
Load Balancing

Service relocation
Application Failover (TAF and FCF)

Rolling upgrades

Scalability
Exploit low cost commodity hardware for incremental scaling
Add servers as necessary



Shared Cache Databases

Provide BOTH availability and scalability
Maintained like a single database
More reliable with more servers




Topology




Basic Topology
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Destructive Testing

Public Network

Storage Interconnect

Storage Subsystemst




Interconnect Features

Low latency for short messages

High speed and sustained data rates for large messages
Low Host-CPU utilization per message

Flow Control, Error Control, High throughput

Private to the nodes

Use Jumbo Frames (MTU 8960)
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Key Concepts

Connection Load Balancing
Transparent Application Failover (TAF)
Fast Application Notification (FAN)
Fast Connection Failover (FCF)

Load Balancing Advisory

Runtime Connection Load Balancing
Database Services

Adaptive Parallel Query



Connection Load Balancing

Client side

Randomly distributes connection requests across listeners on all
available nodes

Connect time failover automatically chooses another listener if the
first one is not available

Server side
Listener subscribes to Load Balance Advisory

Connection request is redirected to least loaded, running instance
(via its listener)

Define goal of LONG or SHORT for each service
Oracle recommends using both



Connection Load Balancing
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Transparent Application Failover - TAF

Configured as part of a Service
Uses PREFERRED and AVAILABLE instances
Uses BASIC or PRECONNECT policy

Upon failure of an instance/node:
Connections re-established with a surviving instance

SELECT statements may resume from the same point using the
same SCN

Transactions are rolled back
Session state (variables, ALTER SESSION, etc) is lost

Implemented at the OCI/Net layer on a per-connection basis
Suitable for traditional client-server connections



Fast Application Notification - FAN

Method by which applications are notified immediately of

cluster changes
(eg. node UP/DOWN events, workload)

Applications can react immediately
Part of High Availability Framework

Uses Advanced Queuing (AQ) and Oracle Notification
Server (ONS)



Fast Application Notification - FAN

Three categories of FAN events
1. Service events (eg. service up/down)
2. Node events (eg. cluster membership)
3. Load Balancing Events

Also integrated with the Listener and Configuration Manager at
the Net Services Layer



Fast Application Notification - FAN

Three ways FAN can be utilized
1. Use FCF client - JDBC, ODP.NET, OCI
2. Server side callouts
3. Application can subscribe to FAN events using the ONS API



Fast Application Notification - FAN

Typical responses to FAN events include:
Load balancing connections
Load balancing work requests
Removing connections from pool when instances fail
Adding new connections when instances become available and
rebalancing load
Use server side callouts to:
Opening fault tracking tickets
Sending messages to e-mail/pagers
Start and stop server-side applications

Relocate low-priority services when high priority services come
online



Fast Connection Failover - FCF

Subscriber of FAN events
Built-in to:
JDBC (thick & thin)

ODP.NET
OCl

Cleans up connections when failures occur
Distributes work requests across available instances



Load Balancing Advisory

Monitors workload activity for a service across all instances
In the cluster

Analyzes the service level for each instance based on
defined goal (service time or throughput)

Publishes FAN events describing the current service level,
amount of work to be sent to each instance and data quality
flag

Integrated with AWR
If no goal defined, no load balancing events sent.



Runtime Connection Load Balancing

Works with the connection pool
(eg. App Server layer)

Distributes “units of work” across instances in a cluster
according to the Load Balancing Advisory

Most suitable instance is chosen for each work request



Runtime Connection Load Balancing

with JDBC or ODP.NET

connection requests

connection cache \
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Node Joins ... Clients Join




Rebalancing Upon Instance-Client Join

Desire: Create new connections to new instances and
potentially disable some old ones.

Method:

10g and above ... Fast Application Notification (FAN)
Using the HA up and down events for RAC services



FAN & Connection Pools













Services

Applications with similar needs connect to a Service rather
than a database or instance

One Service can be spread across multiple instances

Multiple Services (eg. oltp, batch, reports) can be defined
and mapped to different instances

When an instance fails, the Service is not necessarily
Interrupted

Services are required to take advantage of High Availability
features



Services and Node Affinity
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Services may be mapped to instances and resource plans
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Bryn Llewellyn's White Papers

Caveat

Prescobing best practice principles for programmung any 3GL 15 phenomenally
difficult. One of the hardest challenges 1s the safety of the assumption that the
reader starts out with these qualities:

* Has chosen the night parents”.

* Has natural common sense coupled with well-developed wverbal reasoming
skalls.

* Has an ability to misualize mechamical systems.
* Requures excellence from self and others.

* Has first class negonating skills. (Good code takes longer to wite and test than

bad code; managers want code delivered in aggressive timeframes.)
* Has recerved a first class education.

* Can wnte excellent techmeal prose. (How else can you wizte the requirements
for your code, wote the test specifications, and discuss problems that arnse

along the wayr)

Then. the reader would be fortunate enouch to work 1n an environment which
2
provides mtellectual succor:

* Has €45V ACCESS 10 ONe Of several excellent mentors.
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