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Source: IDC, Sept 2006 – “Worldwide Data Warehousing Tools 2005 Vendor Shares”
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Oracle 7.3Oracle 7.3

� Partitioned Tables and Indexes
� Partition Pruning
� Parallel Index Scans
� Parallel Insert, Update, Delete
� Parallel Bitmap Star Query
� Parallel ANALYZE
� Parallel Constraint Enabling
� Server Managed Backup/Recovery
� Point-in-Time Recovery

� Partitioned Tables and Indexes
� Partition Pruning
� Parallel Index Scans
� Parallel Insert, Update, Delete
� Parallel Bitmap Star Query
� Parallel ANALYZE
� Parallel Constraint Enabling
� Server Managed Backup/Recovery
� Point-in-Time Recovery

Oracle 8.0Oracle 8.0

� Hash and Composite Partitioning
� Resource Manager
� Progress Monitor
� Adaptive Parallel Query
� Server-based Analytic Functions
� Materialized Views
� Transportable Tablespaces
� Direct Loader API
� Functional Indexes
� Partition-wise Joins
� Security Enhancements

� Hash and Composite Partitioning
� Resource Manager
� Progress Monitor
� Adaptive Parallel Query
� Server-based Analytic Functions
� Materialized Views
� Transportable Tablespaces
� Direct Loader API
� Functional Indexes
� Partition-wise Joins
� Security Enhancements

Oracle9 iOracle9 i

� List and Range-List Partitioning
� Table Compression
� Bitmap Join Index
� Self-Tuning Runtime Memory 
� New Analytic Functions
� Grouping Sets
� External Tables
� MERGE
� Multi-Table Insert
� Proactive Query Governing
� System Managed Undo

� List and Range-List Partitioning
� Table Compression
� Bitmap Join Index
� Self-Tuning Runtime Memory 
� New Analytic Functions
� Grouping Sets
� External Tables
� MERGE
� Multi-Table Insert
� Proactive Query Governing
� System Managed Undo

Oracle8 iOracle8 i

Oracle10 gOracle10 g

� SQL Access Advisor
� Automatic Storage Manager
� Self-tuning Memory
� Change Data Capture
� SQL Models
� SQL Frequent Itemsets
� SQL Partition Outer Joins
� Statistical functions
� Faster sort/aggregation
� Multi-dimensional part. pruning
� and much more ...

� SQL Access Advisor
� Automatic Storage Manager
� Self-tuning Memory
� Change Data Capture
� SQL Models
� SQL Frequent Itemsets
� SQL Partition Outer Joins
� Statistical functions
� Faster sort/aggregation
� Multi-dimensional part. pruning
� and much more ...
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• VLDB
• Composite Range-Range
• Composite List-Range
• Composite List-List
• Composite List-Hash
• REF Partitioning
• Virtual Column Partitioning
• Compression enhancements

• Performance
• Query Result Cache

• Data loading
• Change data capture enhancements
• Materialized view refresh enhancements

• Manageability 
• Partition Advisor
• Interval Partitioning
• SQL Plan Management
• Automatic SQL Tuning with Self-Learning Capabilities
• Enhanced Optimizer Statistics Maintenance
• Multi-Column Optimizer Statistics
• ASM Fast Resync, Fast VLDB Startup and other 

enhancements

• SQL
• SQL Pivot and Unpivot
• Continuous Query Notification

• OLAP
• Materialized view refresh and SQL rewrite
• Continued database integration

• Cube metadata in the Data Dictionary
• Fine-grained data security on cubes

• Simplified application development
• Fully declarative cube calculations
• Cost-Based Aggregation
• Simpler calculation definitions

• Data Mining
• Simplified development and deployment of models

• Supermodels: data preparation combined with 
mining model

• Additional  packaged predictive analytics 
• Integration in database dictionary

• New algorithms: “General Linear Models”
• Encapsulates several widely used analytic 

methods
• Multivariate linear regression; logistic regression
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Extract Transformation Load

• External Tables – 	��%��� �������
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10, Sweater, .., 22.00, 15.00
20, Skirt, ... ,25.50, 17.00
30, Trousers, …,55.00, 46.00
40, …
99, Shoes, …, 70.99, 70.99

PRODUCTS
PROD_ID  PROD_NAME ... LIST_PRICE  MIN_PRICE

10        Sweater 22.00        17.00
20        Skirt 25.50        17.00
30        Trousers 50.00        41.00
...

�� ��	���
	��

Merge

PRODUCTS
PROD_ID  PROD_NAME ... LIST_PRICE  MIN_PRICE

10        Sweater 22.00        15.00
20        Skirt 25.50        17.50
30        Trousers 55.00        46.00
...
99        Shoes 70.99        70.99

����
 ��	���
	��
MERGE INTO products t  -- JOIN CONDITION
USING products_delta s
ON t.prod_id = s.prod_id
WHEN MATCHED THEN
UPDATE SET 
t.prod_list_price=s.prod_list_price,
t.prod_min_price=s.prod_min_price
WHEN NOT MATCHED THEN
INSERT (prod_id, ..,prod_min_price)
VALUES (s.prod_id, .., 
s.prod_min_price);

MERGE INTO products t
USING products_delta s
ON t.prod_id = s.prod_id
WHEN MATCHED THEN  -- UPDATE
UPDATE SET 
t.prod_list_price=s.prod_list_price,
t.prod_min_price=s.prod_min_price
WHEN NOT MATCHED THEN
INSERT (prod_id, ..,prod_min_price)
VALUES (s.prod_id, .., 
s.prod_min_price);

MERGE INTO products t
USING products_delta s
ON t.prod_id = s.prod_id
WHEN MATCHED THEN
UPDATE SET 
t.prod_list_price=s.prod_list_price,
t.prod_min_price=s.prod_min_price
WHEN NOT MATCHED THEN  --INSERT
INSERT (prod_id, ..,prod_min_price)
VALUES (s.prod_id, .., 
s.prod_min_price);
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(Multi-Table Insert)

CUSTOMERS

CUSTOMERS_SPECIAL
CUST_ID  CUST_FIRST_NAME ...  CUST_CREDIT_LIMIT

CUST_ID  CUST_FIRST_NAME ...  CUST_CREDIT_LIMIT

10, Joseph, …, 3000.00
20, George, …, 5000.00
30, Nancy, …,  3000.00
..
99,  Ryan, …, 4500.00

10         Joseph 3000.00
20         George 5000.00
30         Nancy 3000.00
..
99         Ryan 4500.00

20         George 5000.00
99         Ryan 4500.00

Multi-Table
Insert

INSERT ALL
WHEN cust_credit_limit >=4500 THEN

INTO customers_special
VALUES(cust_id,cust_credit_limit)

WHEN 1=1 THEN
INTO customers
VALUES (cust_id,cust_first_name, ..,

cust_credit_limit)
SELECT * FROM customers_new;

INSERT ALL -- multiple targets
WHEN cust_credit_limit >=4500 THEN

INTO customers_special
VALUES(cust_id,cust_credit_limit)

WHEN 1=1 THEN
INTO customers
VALUES (cust_id,cust_first_name, ..,

cust_credit_limit)
SELECT * FROM customers_new;

INSERT ALL
WHEN cust_credit_limit >=4500 THEN

INTO customers_special
VALUES(cust_id,cust_credit_limit)

WHEN 1=1 THEN
INTO customers
VALUES (cust_id,cust_first_name, ..,

cust_credit_limit)
SELECT * FROM customers_new;

INSERT ALL
WHEN cust_credit_limit >=4500 THEN

INTO customers_special
VALUES(cust_id,cust_credit_limit)

WHEN 1=1 THEN
INTO customers
VALUES (cust_id,cust_first_name, ..,

cust_credit_limit)
SELECT * FROM customers_new;
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SQL Model

• +��
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SELECT * FROM
sales s

MODEL
DIMENSION BY (Product,Version)

MEASURES (units,price,sale)
RULES UPSERT

(sale['Total','Total'] = SUM(sale)[ANY,ANY])



Partitioned Outer Join 
*������
�� �
�	�
��

1 April 2003       Bottle        10       
2 April 2003       Bottle        10
3 April 2003       Bottle        10
4 April 2003       Bottle        10
5 April 2003       Bottle        10
6 April 2003       Bottle         8
1 April 2003       Can           15       
2 April 2003       Can           15
3 April 2003       Can           15
4 April 2003       Can           11
5 April 2003       Can           11
6 April 2003       Can           11

,���
 ��
��
���
 �
�����! �
������� ������
� (NOT 
NULL) �������� 	 �
��	������ ���
��� . 

SELECT time_id, product,  
LAST_VALUE (quant IGNORE NULLS) 
OVER 
(PARTITION BY product 

ORDER BY time_id) quant 
FROM (

SELECT times.time_id, product, quant
FROM inventory 

PARTITION BY (product)
RIGHT OUTER JOIN times 
ON ( times.time_id=inventory.time_id) 

);



• Ranking functions
• rank, dense_rank, cume_dist, percent_rank, ntile

• Window Aggregate functions 
(moving and cumulative) 

• Avg, sum, min, max, count, variance, stddev, first_ value, 
last_value

• LAG/LEAD functions
• Direct inter-row reference using offsets

• Reporting Aggregate functions
• Sum, avg, min, max, variance, stddev, count, 

ratio_to_report

• Statistical Aggregates
• Correlation, linear regression family, covariance

• Linear regression
• Fitting of an ordinary-least-squares regression lin e to a 

set of number pairs. 

• Frequently combined with the COVAR_POP, 
COVAR_SAMP, and CORR functions.

• Descriptive Statistics
• average, standard deviation, variance, min, max, me dian (via 

percentile_count), mode, group-by & roll-up
• DBMS_STAT_FUNCS:  summarizes numerical columns of a  table 

and returns count, min, max, range, mean, stats_mod e, variance, 
standard deviation, median, quantile values, +/- 3 si gma values, 
top/bottom 5 values

• Correlations
• Pearson’s correlation coefficients, Spearman's and Kendall's 

(both nonparametric). 

• Cross Tabs
• Enhanced with % statistics: chi squared, phi coeffi cient, 

Cramer's V, contingency coefficient, Cohen's kappa

• Hypothesis Testing
• t-test , F-test, One-way ANOVA, Chi-square, Mann Wh itney, 

Kolmogorov-Smirnov, Wilcoxon signed ranks

• Distribution Fitting
• Normal, uniform, Poisson, exponential, Weibull

• Pareto Analysis
• 80:20 rule, cumulative results table 
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Oracle OLAP
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11g Cube-Organized Materialized Views

Cube MV

Cube OrganizedCube Organized
MV MV �����
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QueryQuery
RewriteRewrite
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11g Query Rewrite to Cube

select a13.FAMILY_ID  FAMILY_ID,
a13.FAMILY_DSC  FAMILY_DSC,
a12.CALENDAR_YEAR_ID  CALENDAR_YEAR_ID,
a12.CALENDAR_YEAR_DSC  CALENDAR_YEAR_DSC,
sum(a11.SALES)  WJXBFS1

from UNITS_FACT a11
join TIME_DIM a12

on (a11.MONTH_ID = a12.MONTH_ID)
join PRODUCT_DIM a13

on (a11.ITEM_ID = a13.ITEM_ID)
group by a13.FAMILY_ID,

a13.FAMILY_DSC,
a12.CALENDAR_YEAR_ID,
a12.CALENDAR_YEAR_DSC;

Select from relational tables

GROUP BY

� SUM(SALES)



11g Query Rewrite to Cube

OPERATION
---------------------------------------
SELECT STATEMENT

HASH
HASH JOIN

HASH JOIN
CUBE SCAN CB$UNITS_CUBE
VIEW

HASH
TABLE ACCESS PRODUCT_DIM

VIEW
HASH

TABLE ACCESS TIME_DIM

� Cube Access



11g Cube Fact View

DESC units_cube_view;

Name                      Null     Type                         
------------------------- -------- --------------
TIME                               VARCHAR2(100)                
CHANNEL                            VARCHAR2(100)                
CUSTOMER                           VARCHAR2(100)                
PRODUCT                            VARCHAR2(100)
UNITS                              NUMBER                       
SALES                              NUMBER                       
COST                               NUMBER
SALES_PRIOR_PERIOD                 NUMBER
SALES_DIFF_PRIOR_PERIOD            NUMBER
SALES_PCT_DIFF_PRIOR_PERIOD        NUMBER                       

Keys

Stored facts

Calculated facts



11g Cube Fact View
SELECT time,

product,
customer,
channel,
units

FROM units_cube_view
WHERE rownum < 15;

TIME      PRODUCT CUSTOMER CHANNEL      UNITS
--------- ------- -------- ------- ----------
TOTAL     TOTAL   TOTAL    TOTAL      4000968
CY1999    TOTAL   TOTAL    TOTAL       330425
CY2003    TOTAL   TOTAL    TOTAL       534069
CY1998    TOTAL   TOTAL    TOTAL       253816
CY2005    TOTAL   TOTAL    TOTAL       565718
CY2006    TOTAL   TOTAL    TOTAL       584929
CY2004    TOTAL   TOTAL    TOTAL       587419
CY2000    TOTAL   TOTAL    TOTAL       364233
CY2002    TOTAL   TOTAL    TOTAL       364965
CY2001    TOTAL   TOTAL    TOTAL       415394
CY2000.Q1 TOTAL   TOTAL    TOTAL        88484
CY2001.Q2 TOTAL   TOTAL    TOTAL        97346
CY2001.Q3 TOTAL   TOTAL    TOTAL       105704
CY2005.Q3 TOTAL   TOTAL    TOTAL       138953

Calendar Year aggregates

Calendar Quarter aggregates

Totals for Product, Customer
and Channel dimensions
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Oracle Data Mining
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• +���
����� 	 Oracle Database 
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• API ��� ������
���
• Java API
• PL/SQL API

• /��#������� �����#��� ���
��������
	 – Oracle Data Miner

Data Mining



Oracle Data Miner
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Oracle Warehouse Builder
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• DDL - �������
• PL/SQL ������
• 0���	��(&�� #���� ��� SQL Loader 
• XML Process Definition Language (XPDL) 
• ABAP code
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Oracle Data Integrator
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• Oracle Spatial - 
���� Oracle Database Enterprise Edition,
�
�	
��(&�� ������! , 
�������	��! � ���
��! ����
��
� �����������	��
� ������ .

• Oracle Locator – «���������� » ����! Oracle Spatial
• Oracle MapViewer – ���	�� �
���
���� ���� �

	����������� ��
�������	����� ������ , �����&���� 	
Oracle Spatial



*��
���

���

�� ��

�� � ��"����� Oracle

ID

1

2

3

SURFACE

�
���!�

�
���!�

�
���!�

STREET

Pine Cir.

2nd St.

3rd St. 

LANES

4

2

2

GEOMETRY

+��� ��

�� � ������ :
SDO_GEOMETRY

SDO_TOPO_GEOMETRY

SDO_GEORASTER

+���
�

$����



)�����
�� ��

��

3�
�����
��� Zip- ����

94102

94103

• �
���
• 4����
• ��
�
��
�!����
• ��
�
��
�!���� �


�	��������
• ����
�
���
• -��� , �
����
	����!�
���

���
• "
���	��� 3�������
• �������� (������ , �	�� , ��� , 

����� � � .� .)



*��
���

���

�� ���������

$�����
	��� ��� #�����
���!��� ���%������ SQL
• �
�
�
������� ������
��

• Inside Contains
• Touch Disjoint
• Covers Covered By
• Equal Overlap Boundary

• ������
�� ���������
• Within Distance
• Nearest Neighbor INSIDE

M
ai

n 
S

tr
ee

t

First Street

X Distance
Hospital #2

Hospital #1 



*��
���

���

�� ��
����

• +
�	��&�(&�� ��
�����(
• Union
• Difference
• Intersect
• XOR
• Buffer
• CenterPoint
• ConvexHull

• +
�	��&�(&�� ����

• Length
• Area
• Distance

Union

XOR

Intersect

Original

Difference



*��
���

���

�� SQL-�����
�

����� �
� �
���
��� ��
����
� � �����
� 5 �� �� �����

SELECT r.restaurant_name  
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hotels h 
WHERE r.restaurant_type = 

‘INDIAN’
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AND SDO_WITHIN_DISTANCE(

r.location, h.location, 
‘distance=5 unit=km’) 

= ‘TRUE’ ;
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