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Oracle9i Database
Single business-intelligence data server

Relational

=

OiAP

Data Mining
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The New Way: Oracle9i

1L

\:

Data Warehousing

ETL
0

OLAP

/

Datg Mining

N

e Single business intelligence platform

Reduce administration and implementation costs
Faster deployment
Improved scalability and reliability
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Oracle9i Application Server
Runs All Your Business Intelligence Applications

D~ 0L~ 0

Portal

Query & Reporting

Bl Components

T

Web Site Analysis
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Data Warehouse DBMS Market Share

SAS
NCR 6% Other

6% 11%

IBM
Oracle 28%

37%

Microsoft
12%

Source: “Data Warehousing Tools: Market Forecast and Analysis, 2001-
2005", IDC, 2001
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What Is Oracle Warehouse Builder?

* An extensible common warehouse metadata
(cwm) based framework for designing,
deploying and managing enterprise data
warehouses, data marts and e-Business
Intelligence applications

e Completely CWM based
* Included with Oracle9iDeveloper Suite
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Oracle Warehouse Builder
Design, Deploy, Manage

D Design Target Warehousegji[g

ED ©) Map Source to Target| =0

@ Define Sources
3

Relational

Flat Files -

4 Generate Code;']

ﬁ Instantiate Warehouse
Applications® =
Mainframe% w

-

@ Extract and Transform Data

Oracle8i or Oracle9i
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OWB9I Mapping Sources to Targets

Mapping Editor
° JOI ner hlapping FEdIE Wiews Windo
e Filter IR R
e Aggregator

. C
» Deduplicator onr|
e Sorter 3

. ORDEEADER SUBSTR LUPPER
o Splitter
e Sequence = \

e Inline Expressions

* Transformations

* Pre- and Post-
Mapping Processes

=+ Mapping Editor: MYMAPPING [Bead/Write]

Help

AR - |

g}%M@K@rﬁﬂi

MY < E OB

EMEA_Sales
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OWB9i Incremental Code Generation

=" Mapping Editor: MYMAPPING [Bead rite]

Mapping CEdit Wi Window Help " Code Viewer: MYMAPPING

Qpen... Cirl+0 [ 2 Code Edit Search _
aad b. | Operating mode M ® Set hased
Validate... IESERT ) " Row hased
Generate Mapping.. ' ;ﬁDAPPEm FARALLELU"EMER SR = pow based farget anly)
F' | Intermediate Result... "EMEL ZALLES" (. Sethased, fall-over o tow based .
Erint... Cirl+P — ~ i iy
_ _ %—: {"RESULT", | Set based, fail-over to rowe based (target nnly}J
Mapping Fropeties.. . — "MARGIN™) [
Close Window SUBSTR UPY AR LhLE I
| /*+ DRIVING SITE("0ORDER_HEADER OLTPSOURCE™)*/
O, / (UPPER( (SUBSTR("ORDER_LINE OLTFSOURCE™,"ITEM ID", (MYMAPPING. CON§
O—0 {"ORDER_LINE OLTPSOURCE"."SALES"™ - "ORDER_LINE OLTPSOURCE™."COST'|
o2 = FROM
JOIM "(EDER_HEADER™@"0LTPSOURCE™ "0ORDER_HEADER_OLTPSOURCE™,
ey "ORDER_LINE"@"0LTPSOURCE™ "ORDER_LINE_OLTPSOURCE™
), |
"ORDER._LINE_ OLTPSOURCE™."ORDER_ID" = "ORDER HEADER OLTPSOURCE™. "
QRDER_HHE EXPR "ORDER, HEADER, OLTPSOURCE”."REGION" = 'EMEL'; _
 COMMIT; _ =
[4] | D

4§ : —
Ln1,Col 1 NS
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The OWB Repository

e Multi-user repository
- Single update, multiple read
— Object locking
- Synchronize

 Metadata Import/Export

e Archive/Restore
— Leverage 34 party source control system
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OWB Metadata Integration

 OMG CWM
- Open Standard, XML Metadata Interchange (XMl)
- Powerful object model
- Spans metadata related to ETL, analysis
e Oracle Warehouse Builder Bridges
— Oracle Discoverer, Express
- CA ERwin
- Sybase PowerDesigner
- OMG CWM

 Metadata exchange from Designer, Pure tools
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OWB Metadata Browser

Reporting, Data Lineage, Impact Analysis

# warehouse Builder Report - Netscape
File Edit “iew Go Communicator Help
W e A e bl dE D § =
Bl
Lineage Diagram - SALES
Zootm: | 100% v| Depth: |5 Levels "I
OLTRSOURCE MY hASPPIN G M AP PIN G VAR EHOUSE
= O~ T
= HE —e 000 —l-[+] —-h
B 2> ) B
ORDER HEADER Join EXPR SALES
OLTPSOURCE
-
I:IR.I:IE.R LINE
Ml AP PIN G
O,
O—0 o
o” .
=I0IN et
= (== |Document: Dare e B2 T
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OWB 91 Toolkit

e Oracle9l ETL Toolkit includes

- Change data capture
- External tables

— Table functions

- Merge (insert / update)
— Multi-table insert

-~ Resumable statements

- Transportable Tablespaces with different block
sizes
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Metadata Reporting

Warehouse Builder Mavigation - Metscape
Eile Edt Yiew Go Carmmunicator Help

?J-@fﬁﬁaﬁdﬁ:@-

‘ﬁtvﬂunkma{k;s Q!{. Location: |avigation_page?p_repozitory_id=1%p_role=wmp_developerkp_sheet=2%p_type_name=InformationSestemip_id=1478 j

Add to My Fawaorites Brovwse by Favaorites Customize Logout

June 26, 2001

RELATIONAL SOQOURCE ":E)
Fath: Warehouse Builder : Fepository = OWWB DEMO PROJECT : Project = y
Warehouse Enginesr

RELATIONAL SOURCE : Module

(no description awailable)

Properties m Related = Repors

Browse content objects.

Name Type Actions i
GEOGRAFPHIES Tahble properties contents related reports

ORGANIZATIONS Tahble properties contents related reports

PARTY_ADDRESS E Table praparties contents related raports ;I
= == |Dacument: Daone
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Metadata Reporting — Impact Analysis

++' Warehouse Builder Report - Hetscape
File Edit “iew Go Communicator Help
e e A e SO =
T "thﬂul:ukmarks «A Location: I_rule=wmp_devell:nper&p_sheet=4&p_type_name=Tal:ule&p_il:l=1 ER5%p_helper=wmp_rh_impact_analysishp_categony= ;I
Impact Analysis Diagram - GEOGRAPHIES ?
Zoom: i1EIEI% 'i Depth: IE Levels vl
RELETIINAL SOURCE MAR DI SURPLIER DM MAR DU SUPFLIER DR IH TARGET
1 O,
HE O —pO=—7-= [ + ]—h
B 2 XY
GEOGRARHIES Join ExRR SUPRLIERS
H TARGET
e
*SURPLIERS
MAR DU SUPFLIER DR IH TARGET
L f— N
1A LOD KR CHAR “SUPPLIERS 1
o - | [Document: Done Sl % a@ B 2|
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Types of Analysis

Ad-Hoc &
Reporting OLAP Data Mining
Extraction of Summaries, | Knowledge discovery
detailed and trends and of hidden patterns
summary data forecasts and insights
Information Analysis Insight and Prediction
Who charged Usage Who will switch
most on credit | distribution | corporate cards
cards in the last | of credit in the next 6
3 years? card users? | months

and why?
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Oracle91AS Reports

Application Server based Reporting

e Reports dynamically
generated on the server

. Batch scheduling, output @I’ \il' @I’
caching = =P

 Load balancing & clustering

e New in Oracle9iAS rel. 2

-~ JSP-Based runtime for high quality 9IAS Reports
HTML publishing Multi Tiered

— Seamless integration with Oracle Portal Server
— Pluggable Data Sources & Destinations
— Event Based Reporting

— Reports Services Enhancements

-~ Enhanced Reports Bursting

Web Listener
bl




Oracle9lAS Discoverer

* Interactive web queries

— Power user
— Build, modify, format queries -
and graphs IR I
- Export to popular applications
 Recently added features o T
—  Dynamic drill, pivot, graph R =
— Analysis using SQL analytic e
functions «
-~ Materialized views support
_ Firewall support B =

Pure Java, Firewall support
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91 OLAP Functionality Overview

Key points:
* Move the OLAP engine into the database
* Achieve scalability
* Achieve security
* Achieve de-mystifying of OLAP by
- Allowing SQL access

— Allowing mix-and-match of OLAP and
Relational
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OLAP Application Platform — OLAP

Services
JDeveloper 9i : ..
Rapid application development
Bl Beans OLAP ready
. Java OLAP API
Oracled OLAP Predictive OLAP functions

Scaleable data store
Oracle9i Database Integrated metadata
Summary management
SQL analytic functions
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9I0LAP Integrated RDBMS-MDDS

Oracle Database

SQL Engine

OLAP API
Oracle Call Interface JDBC
Relational Technology Object Technology OLAP Technology

Multidimensional

Table Functions X
Engine

Storage

8

Relational
Cubes

Cubes
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Select ... from
View/table

Query Methods

OLAP API
Application

OLAP API

SQL Generator

BUSINESS OBJECTS'

OCl or JDBC

Select ... from

‘OLAP aware’ SQL
Application

Select ... from

OCl or JDBC

Select ... from

OLAP TABLE DBMS_AW.EXECUTE

*DBMS_AW.INTERP
*DBMS_AW.INTERPCLOB

View/table g
view
KPRB

RDBMS View

Table Function
I I
11
|l

< Relational Multidimensional
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OLAP integration with OWB

* Design the Warehouse in Warehouse Builder

— Dimensions
— Cubes

* Design the Data Flow for Relational Objects

e Add the Data Flow for Multi-Dimensional
Objects

* Deploy the Design to the Database
* Run the Loads
* Query the Results

ORACLE



Metadata Design - Dimensions

Table Properties: T_TIME [Read/\rite] 5[
Columns 'Q
— Tahle Columns
mension Editor: T_TIME [Read /Write] Marme Position Data Type ILength Pracizi... | Scale -
L_DAY_DAY B DaTE
L DAY _DAY_EMND_DATE 7 DAaTE |
L DAY _DAY_OF _MOMNTH a HUMBER | 1] 1]
L_DAY_DAY_OF_QUARTER 4q HUMBER | 1] 1]
L_DAY_DAY_OF _WEEK 10 HUMBER | 1] 1]
L_DAY_DAY_OF_YEAR 11 HUMBER | 1] 1]
; :] L DAY _DAY_START_DATE 12 DAaTE |
L DAY _DAY_TIME_SPAM 13 HUMBER | 1]
3 :] L_DAY_JULIAN_DATE 14 HUMBER | 1] 1]
| . |
:J T iy _,j
] add | Eemavel
&= L_DAY : - :
[5& i "] Help ok Cancel
Heln ) (el ;
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Metadata Design - Cubes

&% Fact Editor: ORDERS [Read /Write]

Eact Edit Wiew Window Help

WISHFE IS

SJCUSTOMERS &
), CS_CUSTOMER_UK

[-;}QJE?‘;TIME. .

@, TTIME_L_DAY_UK|

B AMOUNT

B QUANTITY

#), FK_ORDERS_115238
@, FK_ORD_CUST

~JPRODUCTS &

#, PD_PRODUCT_UK * | & FK_ORD_FROD

@, FK_ORD_SALE
| @, FK_ORD_STAT

SALES REPS .
©JORDER_STATUS + .| ®) SR_SALES_REP_UK
@, 0S_STATUS_UK
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Deployment

* Deploy the regular scripts using the
deployment Manager

 Deploy OLAP metadata via the
new/improved OLAP bridge, this:
- Creates all skeleton objects (empty)
- Registered the objects in the OLAP catalog

- Binds the OLAP objects to the relational
objects

-~ Bl Beans enabled environment
e Creates a ROLAP environment

ORACLE



Deployment

>

Generat / OraCIegi
Scripts \
OLAP Bridge v
P OLAP catalog metadata
metadata - -
Register \
Register, « V
PL/SQL \ Relational Views
'Il
Deploy Tables, Publish
DDL ! Dimensions,
PLSQL etc.. m—p Analytic Workspace

Create )
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Deployment - Bridge

&: Warehouse Module Editor: WAREHOUSE -0 =|

Oracle Warehouse Builder Transfer Wizard, 2 of 3: Transfer Parameter Idenkifi

Metadata Object'Filenames and Detailed Transfer Parameters
:_—IINV Enter ar change the transfer parameter values.
SHOAORDERS

-5 DIMENSIONS
20 SHORTCUT_TO_CU: Transfer Parameter Mame _: _ TransferParameteralue
] SHORTCUT_TCO_OR CWWB Exported Business Areas | ORDERS ol
0 SHORTOUT.T0. PR o Language Enghsh S R e P
A SHORTCUT_TO_SAL Lsername - éu.:ia.l.ian
a0 SHORTCUT_TC_TTII Password -

E"%FACTS Haosthame .Eu-:ulapsunpm

. fnﬁnljff:CUT_TO_OR\ Part 1 571

Business Tree I lil:llappm

PLSGQL Output File g:::lnlap_nrdera}{.sql
Deploy PLISAL in database Mo
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Deployment — Bridge

Collection Name - Collection to export
OWB Translated Language - MLS Language
Deploy to AW - Do you want to create an AW definition
AW Name - Name for the AW
Generate View Definitions - Do you want to generate views for this AW
Generated View Prefix - Prefix for the views
Access Type - OLAPI, DISCO (currently ignored)
Generated View Directory - Directory on server for generated view script
Deploy PLSQL in Database - Do you want to deploy the PLSQL in the db?
Username -
Password -
Hostname -
Port -
SID -
PLSQL Output File - Resultant PLSQL generated
Log Level - Information / Trace / Error

ORACLE



Metadata - OEM

fie. i sk Einbe rprisse jesf Comnsi

t Toal figuralion Hedp EEACLE

Enbaprisentanager

OFYVATT U8 ORAGLEGOM  —

= Tnp;:nh:uglf
DEVAM_CwElM 42 LIB.0
| IAEDIE_DWELINTT LIS RA _ _ —
S AN CAWSLIRN LS ARAC o :JSIWERS_HIM < MR ST AT T
& MOLSM_OWILIRA 3 LIS ORAL [Lenels Levels
i ALAPPM_OLAPSUNPRLLS © COUNTRY B ETeTUE
il Instance ¥ CUSTOWER b—
? Sthema
et Sy IR0 IC 15
Sorage A DAL ANORDERS . ;
I Lliah Levels
' Fareign Keys | Measures | CATEEORY
Warehouse Fk ORD_CUST &% Crerie
. ergoLe Fi_ORD_STAT |
'j:ﬁ““*'—"”""’m Fi_ORD_PRAOD SALES REPS_DIM
R FIk_ORD_8ALE |Level
AR Fle_ORDERS_116230 =
i LA LA BLENTITY A
ﬂ CLUBEA
CLUBER
[FFACTA
R
B2 AR
G2 LIMCKECH
fir 8 HGRESHAE
BB HAOEKD
E-_Dimansions
ﬂbﬁﬁummammanaqemer L:I‘EAR
- ORAE1LIE RACLE.COM
Sl ORCLIM _RIOSUN US.ORA|
a-EIRELIM_SHDESA-SUN IS B
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Data Loading

e Load the relational objects via a normal
mapping
 Load the OLAP AWSs via:
- Mapping — post mapping process
- Process Flow activity

e | oad the OLAP AWSs:

-~ Refresh or Insert into Dimensions
— Refresh or Insert into Cubes

* Using an OWB wrapper procedure on top of
the RDBMS pl/sql

ORACLE



Data Loading

—
\

Oracle9i

\ 4

OLAP catalog metadata

Cubes,

J

Insert/Update

»

Registered\

|

\ 4

Relational Views

p Dimensions,
Tables

err

T Publish

Analytic Workspace

ORACLE




Data Movement — Relational

= Mapping Editor: WH_ORDERS_MAP [Read/ Write]

Mapping Edit Yiew W
wt = Ton 4
ﬁ [ (% Ig %} =H
B
ERT
o
B: B2
c
D =
B _ (k) x v
STG_ORDERS SORT /TIMS\ EXFR R B
Sy (=]
o, = =
i v I Z I a:#ﬂ " o
JOIN \ / FLTR AGG ORDERS XX
p B e
T "
. ORDER_STATUS
=] T
7 @@
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Data Movement — Loading OLAP

(Oracie Marehouse: Buildes

Pmoject Edit Obmct Yiswr Took Windaw Help
F B - NRCS- S -
E‘_,ﬂ Ry e

B OLLECTISNS

B DATABASES
i MFILES
AP LIATICNS
S RAPPIMNGS
TRAMSFORMATIONS

Refresh routines for AW
k .
: t:::t2:2:'3.”:;‘:.:?:1:;:‘::’:::::?:::JI are published as OWB
OLAP procedures

ORACLE



Data Movement — Adding OLAP

“* Mapping Editor: WH_ORDERS_MAP [Read/ write]

Mapping Edit nd Help

RISYTYE SIS 2

.

HSTG_ORDERS SORT TIMES

(k)

EXPR

=, V. PR

JIM FLTR AGG ORDERS

roap_cuse [T =

ORDER_STATUS

ORDER_ITEMS » SiNPUTS
> olap_aw_owner  h,
> olap_aw_name b,
C ¥ olap_cube_owner by
OLAP_INFO > olap_cube_name *bg
> olap_cube_aggr...
Z a v ¥
(2 — ;
7
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Data Movement — Using PFE

Graph View

WitH_PRODUCTS_WAP

P

L.

WH_CUSTOMER S_hioP

‘e.—b

NWH_SUPPLIERS &P

Activity View

')

WWB_OLAF_LOAD_DIMENSION 2

AND_ACTIMATY

FORK_1

Transition Yiew

R

WYB_OLAP_LOAD_DIMENSION AND_ACTIATY

%

WWB_OLAF_LOAD_DIMENSION_

2 Graph Dverview

4

ACTIITY | PARAMETER DAT.. DL. VALUE DESCRIPTI | | FROM TO CONDITION | DESCRIP... — —
WB_OLAP...|AND_ACTI.. | —"é:_}—-‘__{_-}
| OLAP_A_OWNER STR.. N | WH_AA FORK_1  |WE_OLAF.. = i
|OLAP_DIMENSION_NAME |STR..|IN | 'CUSTOMERS" ' ' 8
|OLAP_DIMENSION_OWM.. | 5TR.[IN | "WH_TGT
| OLAP_AW_NAME |stR. I |'ORDERS_Awe
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Data Movement — Using PFE

Graph Yiew

_— . M — S ) .
STARTAH LoAD_DIMENSIONS WH_ORDERS_MAF WiB_OLAF_LOAD_CUBE EHDA1

Activity View Transition View

ACTIMITY | PARAMETER DATATY... DL | VALUE \DESCRIPT
B Bwe_oLar_
' |OLAP_AW_OWNER  |STRING |IN | WWH_AW"
|OLAP_CUBE_AGGRE.. |STRING |IN | 'SUM'

| OLAP_CUBE_MNAME STRING |IN  |'ORDERS'

FROmM TO COMDITION DESCRIP..
WEB_OLAP.. | EMAIL
WH_ORD.. |WB_OLAR..

'ORDERS_AW

| OLAP_AW_NAME |STRING

P [ 0>

Eemove




Viewing the Results

Currently Access Is provided through:
* Bl Beans

- The Java query components to enable OLAP
e Discoverer

- The Ad-Hoc guery tool now utilizing OLAP

- Warehouse Builder is capable of generating
Business Areas for Discoverer

- Impact Analysis and Lineage is available from
Discoverer through the ETL process
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Viewing the Results — OLAP DML

=10 =

ORACLE’

- Mlmitt fime doo ol FTEAR I245

Generated

S AW with
TR fully solved
e cube in
PNy OLAP

[FROCOCTS DK CATEQORY.19

JORDEE. STATUS [ COSTOMER. L COSTEMER. L CUSTOMERL CUSTOMER. 1 CUST OER. 1 ST WO rkS h e et
1l

COUNTRY.CA COUNTRY CH COUNTRY CH COUNTRY DE QCONTEY. I COURTEY [T COUNTEY JP COUNTEYUS 01 o2 k]

-3 é.l

[ETATUSL4 Ha Ha H& Bla HA& HA HA IZ2, 10050 12738000 SL23620 7 553400 L2700 WA 4.,2'?']3:__
-

4 ==

“Reaity DML Moo
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Benefits

Reduced Development
time

*One design environment

Red mblexi saves. .
uced complexity . . Reduced Maintenance
e User Interface —Time and effort In
reduces complexity of building *One design
' . . environment mean
OLAP enV|ro.nment _Time and effort in e ; S
* Deployment is made training one managemen
Warehouse Builder -Eas?]/ (0 exte_Trt] %(I'_S"At\'gg *Part of the regular
e ETL now covers the Wareeﬁusoe V\illlailit ETL flows and
OLAP data (up sell possibility) processes

ePart of the regular
DBA activities

ORACLE



1@1

ORACLE



Oracle9i for Data Warehousing

oacie 7.3 CONtINUOUS INNovation
Oracle 8.0

Oracle8i

Partitioned Tal

Partition Pruni Hash and Com” OraC|69I

Parallel Index Resource Man
Parallel In_sert, Progress Mon
Parallel Bitma| Adaptive Para
Parallel ANAL? Server-based .
Parallel Consti Materialized V
Server Managg Transportable
e Point-in-Time Direct Loader
Functional Ind
Partition-wise
Security Enha

List Partitioning

Bitmap Join Index

Dynamic Aggregation Buffersize
Materialized Intermediate Results
Grouping Sets

Concatenated Grouping Sets
Aggregate Pruning

New Analytic Functions
Self-Tuning Execution Memory
System Managed Undo

Dynamic Resizing of Buffer Pool
ETL Infrastructure

. cnd much more ..l



; ETL Infrastructure

//7
\

Loader Stregam

Format
— >
F!at Ext_ract 3 >
File —> Driver —> >
SQL, PL/SQL,
e Scaleable Data Flow ~—_  Java [

* Pipelined, Parallel Transformations

- SQL, PL/SQL, Java (load, insert,update, delete)
e |Intra-file Parallelism

— Eliminates need for manual split of input file
- Currently does not support indexes

- Useful when entire file must be accessed for join or load
ORACLE




OoORrRACLE

€);  Oracledi -External Table example:

INTERNET

CREATE TABLE sales_trxn_ext
(prod_id number(6),
cust_id number,
unit_cost number (10,2),
unit_price number (10,2),
time_id date
)
ORGANIZATION external
(
TYPE oracle_loader
DEFAULT DIRECTORY data_file_dir
ACCESS PARAMETRS
(
RECORDS DELIMITED BY NEWLINE CHARACTERSET US7ASCII
BADFILE log_file_dir: ‘'sh_sales.bad_xt’
LOGFILE log_file_dir: ‘sh_sales.log_ext’
FIELDS TEMINATE BY “|” LDTRIM
)

location

(

‘sh_sales.dat’
)
) REJECT LIMIT UNLIMITED,;

INSERT /*+ APPEND */ INTO COSTS
( prod_id,
time_id,
unit_cost,
unit_price
)
SELECT
prod_id,
time_id,
sum(unit_cost),
sum(unit_price)
FROM sales_trxn_ext
GROUP BY time_id, prod_id;




Oracle9i - ETL Infrastructure
Key Benefits

e Increased Load Performance and Scalability
— Pipelining: Fewer steps/stages
— Increased Parallelism
-~ More powerful transformations
e Improved Manageability
- Single solution for Data and ETL management
* Reduced Costs

- Fewer tools to buy and integrate
- Leverage existing SQL, PL/SQL and Java skills

ORACLE




Oracle8i Partitioning Methods
Range, hash and composite partitioning

e Hash partitioning RANGE
distributes data evenly (ORDERS)

- Improves parallelism

- Easy striping of data
to disk HASH

* Composite partitioning: range + hash (PRODUCTS)
- Admin and availability benefits of

:‘”9‘; bensits of hach COMPOSITE | .,
— Parallel benefits of has
. : (ORDER ITEMS)
ﬁg{ﬁrl]lgl V\r/rlwr%ré%mance 0opsS support Q2
Q3
Q4

 Physically organizes a table into smaller units for manageability & availability.
 Partition Elimination and partition aware optimization speeds queries.
 Partition level administration improves manageability (export, recover, merge)
 Partitions support in parallel query, truncate, & indexing.

ORACLE



91 - List Partitioning

* Allows to logically designate partitions
In-line with business behavior

*e.g. by product groups, geographical
regions, by department names etc...
Benefit of list partitioning: More precise
control of distributing data among
partitions

» Allows a DBA to enumerate the
partition-key values for each partition

*Useful for partitioning over discrete
domains (e.g. geography, product
category)

ORACLE




91 Rel2: Range-List Partitioning

January/February March/April May/Ju/ne
East Sales Regio 50 P
O
New York g O = g0 8
Florida =

L

/
West Sales Region/ —

California 5 00 O
Hawaii 0o B ﬁgg DUS

Oregon
Range, sub-partition by List.

ORACLE




Transportable Tablespaces

 Copy database subsets
(tablespaces) between
databases - n

- Operating system file copy for
data

- Managed transfer of meta data
between databases

—- “Plug in and go”

Result: extremely fast J J
oulk data transport
petween databases

ORACLE

Oracle Corporation Confidential




Analytic Functions
Oracle8I - Release 2

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

* Window Aggregate functions (moving and cume)

e avg, sum, min, max, count, variance, stddev, first_value,
last value

e LAG/LEAD functions

e Direct inter-row reference using offsets

* Reporting Aggregate functions
e sum, avg, min, max, variance, stddev, count, ratio_to_report
e Statistical Aggregates (normal and window)
— correlation, linear regression, covariance
 These types of queries performed without the OLAP
option

ORACLE



Analysis Ready RDBMS
Analytic Enhancements

* Oracle8i, Release 2
- Rank, percentile
- Window (moving average, cumulative sum)
- LAG/LEAD
- Ratio-to-Report
— Statistical functions (linear regression, correlation)
* Oracle9i
- Inverse Percentile
- Hypothetical Rank and Distribution functions
— Histogram Function
— First/Last Values

ORACLE
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81 Supported Index Types

Index Organized Tables Bitmapped Index Partitioned Indexes
Hash Column Bitmap Global Table Local "
=] T 01010 00010 110001
=] | O O 11000 11101 000100 _—

- — 01010 00010 110001 I —
- = 0O 01010 01010 010101 —
I = O 11100 00101 000101 GERE T —— %
I 1 [ D | —
[ | ] RN = | bbbty
i —1 L | — %
O 10 \ ==
S [E==—
MHEW
Parallelization Function Based B-Tree
f ) HE.lnl
Index () Ascending Descending
— — ] -]
[ — | I [ ] | l |
% |:|“ | I |
Al — | I OO | | ] | | | I
— [ I [
41 |:|“ (. | Y| jb jb ﬁb ﬁb
— | I [ ]
\ ——— | 11 N Y|
— [ I [ [
™ R I I [ [ . Y
- | E— . Y.

ORACLE

User defined indexing is discussed in the extensibility section.



Function Based Indexes

create index on EMP (| SAL + COMM | . .
create index on EMP ( (upper(ENAME) |); 4- / \
-------------- EMP Table --------------
- GAD @COMW DEPT
select * from EMP where Jones 1000 200 10
SAL + COMM > 1600; Adams 1500 20 20
select * from EMP where Smith 2500 400 S0

ENAME = ‘ADAMS’;

Indexed access replaces full table scan
Fast access to data based on an expression, built-in
function or user-defined function

ORACLE



Bitmap Join Indexes
Speed Joins on Two or More Tables

Sales Customer

b_

\ Index key is Customer.State

Indexed Tables is Sales

e Especially good for large dimension tables in star & snowflake
schemas

. Uﬁ to 30x imﬁrovement in internal tests: veri Sﬁace-efficient

CREATE BITMAP INDEX cust_sales_joinidx
ON SALES (CUSTOMER.STATE)

les, Customer

WBRERE Sales.cust_id =JCustomer.cust_id;




Join Types

Parallel Bitmap Star Joins

Joins M

* Nested-loop join

‘typical’ relational join Dramatic Performance Gains
o sInnovative use of bitmap indexes
* Sort-merge join «Complex Star Schemas
o —multiple fact tables
* Hash jomn (7-3) —many dimensions

—unconstrained dimensions

* Parallel Bitmap Star JOIN~__| _jsrge dimension tables
(8-0) *Optimized for sparse fact tables

e Hash Anti-Joins eParallel execution

*Query Transformation
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Materialized Views

Materialized View Data Sources
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Query Iﬁ :
Optimizer

* Pre-compute “materialized” queries to speed performance
 May Include Aggregates, Joins and Unions

* Query rewrite enables transparent use

* DBMS_OLAP package displays actual use

* Refresh by time, on demand, or in real-time
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Fast Query Performance

 The best approach for every query
- Integrated
- Comprehensive

Materialized Views Parallel Operations

Query
Optimizer

Partitioning Access & Join Methods

ORACLE




Oracle Data Warehousing & Business
Intelligence Solution

Analysis Tools & Applications M
Discoverer, Express, Business Intelligence Solutions, M a S
Clickstream Intelligence, Personalization, Partners e
1 n e
Design & Development Tools t | 2 r
Warehouse Builder, Designer, JDeveloper, Reports, Portal, Partners a g V
b d fn i
Extract, Transform, Load a C
Oracle Warehouse Builder, Partners €
t n e
a t S
Database & Server Technology | lfoev  Voorour
Oracle8i & Oracle9i, Express Server Ccwwm| g|Packs Educate
Partners
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