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* Dimensional Modeling:

e Fundamentals
e Characteristics

e Modeling functions within CA ERwin Data Modeler

" Erwin model metadata extensions

e Oracle Warehouse Builder
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An unexamined life is not worth living." -

-- Socrates

THE UNEXAMINED
LIFE, COMBINED WITH
AN M.B.A,; IS HIGHLY
MARKETABLE,
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Design Layers

G C i Enterprise Fo.rwarfi
overnance Ccounci Model Engmeenng

|

Data Architect Logical
Data Model

Data Modeler Physical Model
Data Model Management

DBA/Tester Data

Definition

DATABASE Reverse
Engineering
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Why data model?

Data modeling enables you to:

e provide graphical/lexical documentation of the business area
under examination

e follow principles of object reuse (inclusion) by making
structures as applicable across enterprise

e permits analysis of data structures in isolation of business
processes

e identify areas of agreement and contention between
business and technical parties

e evolve an enterprise data foundation/architecture and
provide support for model-driven development
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Transaction System

PointIn Time

Currenc
! Q Customer

Product @ @ Country

Transaction

A Transaction is relationship of
Master Data + Reference Files
+ time stamp + volumes + secondary descriptors

SANDHILL



SANDHILL ‘



Architecture choices

Independent Data Mart Bus
Data Mart Architecture

» Federated
Data Stores

j

> =

Centralized Hub & Spoke
Data Warehouse Architect_ure

(Enterprise Data Warehouse) (Corporate mation Factory)

878
—
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Data Warehousing Models

ORACLE

\J
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Continuous Insight — Business Intelligence
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Data Profiling

ERwin | ERwiIn
R Data Profiler Data Modeler

_— = Profile data
J

= Discover primary-foreign keys

= |dentify orphan rows

= Find overlapping columns
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Data Quality

DQ
% > =
RIG FOR DIVE
T| me MATCNES § OOORS
ED l K !a_._ [ 0]
Data Quality Scorecard u U L| U
. :
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Data warehouse modeling enablement

" Conducta disciplined review of the existing system by the
warehouse business and technical experts

» Partition the analysis by subject area to validate scope and
objectives (agreement and contention)

= Deliver standards-based documentation of the business and
technical warehouse data

= Expose and document the business and technical metadata

" Evolve the enterprise data foundation

SANDHILL 13



Transformation NOT Translation

Enterprise
Model

Logical
Data Model

Physical
Data Model

Data
Definition

Unambiguous Business Terminology

DATABASE
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Reference / Master Data Harmonization

Forward
Engineering

Industry
Model

Enterprise
Model

Logical
Data Model

= The
Soufflé
Method

Physical Physical
Data Model Data Model

DATABASE DATABASE Re_v ers _e
Engineering
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Self-Serve Business Information

| want to see Inventory
by Customer
by Product
n
— \

11
CALENDAR PRODUCT
INVENTORY

L

SALES
ORGANIZATION
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Universal “P” Codes

-----

V |
el MEASURE @
($$)
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Generalized Model

Measure

| Internal | Product | . Time __ Business
Organization| Hierarchy Geography Slice Activity
| External | g ice L Geo-Political— Seasonality

Organization
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Dimensional model application

= Usage of data within the dimensional model and supporting
data mart (or data warehouse)
e Confirmassumptions and by simple querying
e Analyze behavior of different players in the business process
e Answer to non-trivial questions
e Perform statistical analysis of cross-departmental data
e Analyze business results in a historical context
e Use data to discover trends and relationships
e Use data to help with new decisions in strategic or commercial areas

e Help to identify functional relationships, in addition to analyzing the
broader business processes, such as customer purchase behaviors.
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Dimensional Modeling Process

Validate model Identify
against existing DM
business req’s solutions

Build ) . .
Dimensional Refine and Startlng Point
Model Implement . — Groups of end-users
““““ performing specific
A business data analysis
. Interpret / tasks
Determine validate
Granularity business
guestion
Determine .
Grain and dentify
Granularity Candidate
Measures /
ldentify Facts
Dimensions
SANDHILL
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Fundamental activities

» |dentify and interpret the business question
" |dentify candidate measures and dimensions

= |dentify grains and granularities of the Dimensional Model
model

= |dentify dimension hierarchies and aggregation levels

= Build the initial normalized Dimensional Model model

SANDHILL
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ERwin - activating dimensional features

Model Properties i * |
Classic

General | Definition  Matatian I Defaults | Rl Defaults | UDP | Hiztom Options | Histany I
model - note -

— Logical Matation
p hys ICa | & |DEF1 (Inteqration DEFinition for |nformation Modeling)

.  IE  [Information Engineering)

options

— Phyzical Hotation
" IDEF1 [Integration DEFinition far Information Maodeling)
= IE [Information Engineering)

DM [Dimenzional Maodeling}

ak. Cancel |
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A Fact is a collection of related measures plus their associated
dimensions, represented by dimension keys ...

ltem_Category

Category_Key

Reqi
- Category_Aftr
Region_Key /
Region_Adttr ltem g

\ Storage_Location ltem_Key
]'| Location_Key Item_attr
_ Category_Key (FK
Region_Key (FK) Inventory_Fact gory_Key (FK)
Location_Atr 2
(B ltem_Key (FK) -
Location_Key (FK) |—
Day Day_Key (FK)
On_Hand_Quantity
Day_ Key I
Month_Key (FK) | e
Day_Adttr

Month /

Month_Key _//
Month_Atr
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A dimension provides a certain business context to each measure

Dimension entities

— ltem_Category
Place > | Category_Key
Reqi
i Category_Adtlr
Region_Key )
Region_Attr Item g
I\ Storage_Location tem_Key
]'| Location_Key Item_attr
_ Category_Key (FK
Region_Key (FK) Inventory_Fact gory_Key (FK)
Location_Atir JA
L _| tem_Key (FK) P ~
Location_Key (FK) —
Day Day_Key (FK) Product
On_Hand_Quantity
P . d Day_Key I
erlo Month_Key (FK) |
Day_Attr
Month )
I'n.-'ll:lﬂth_l‘i'.||=,--3.|r
Month_Attr Dimension
Attribute
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Dimension Hierarchies

Dimension entities are related with each other through one or

more dimension hierarchies

* Also known as Aggregation paths or Drill hierarchies

ORDER_SUMMARY

SALES_ORG

SALES_MANAGER_ID

ORDER_DATE (FK)
PRODUCT_ID (FK)
SALES_MANAGER_ID {FK)
AR_ACCOUNT_ID (FK)

REPORTING_UCM (FK)

RECORD_COUNT
ORDER_UNITS
PRODUCT_CHARGES
BACK_ORDER_COUNT
AX_AMOUNT
CURRENCY

AR ACCO!IN
.--."\_:-.\.\.uu‘:r

PARENT_SALES_MANAGEF |
SALES_MANAGER
REGION_CODE

PARENT-CHILD
HIERARCHY

LVL 1 - Exec VP
LVL 2 - Sales VP
LVL 3 - Region

L“/l, 4 - i": es f},_—)(

AR_ACCOUNT_ID

CALENDAR
QORDER_DATE
A
DAY_OF _WEEK | PARENT-CHILD
18 o HIERARCHY
| LVL 1 - MONTH
| LVL 2 - WEEK
PRODUCT
PRODUCT_ID
PRODUCT_DESC
SERVICE_CODE
CHANNEL_CODE
BRAND_CODE
) UNNATURAL
HIERARCHY
LVL 1 - Service
LVL 2 - Channel
L e - EVI3 - Brand

SANDHILL
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UNIT_OF_MEASURE

REPORTING_UOM

UOM_CODE

AR_ACCOUNT_CODE

COMPANY_NAME_ID (FK)

COMPANY

COMPANY_NAME_ID

COMPANY_NAME




Dimensional Model Drilldown

Ve

(.
Vs

PRODUCT

SERVICE
Product

G
/ L J
Support Support
Manager Supervisor CASE Count
Elapsed Days

Average Days

Sales T Sales ' | CASE Number
VP Region Manager

ORGANIZATION

Group

Customer

CUSTOMER Tvpe Company ACCOUNT
N
/
WORKFLOW
ACTION
K Resolution
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Slowly Changing Dimensions

W AP AP
OR

WIWAIIWN

1. Whatis was When it Was 2. Whatit Was as if it Was Now
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Modeling Slowly-Changing dimensions — Type 1

RENTALS_FACT CUSTOMER
FACT KEY customer_number
— Customer

movie_number
movie_copy_number
rental_record date
customer_number

customer_first_name
customer_last_name
customer_address_1

customer_address_2
employee _number - -

customer_city
— rental_date ] ; tat
rental_due_date — customer_state

customer zi
rental_status =P

: customer_phone
payment_transaction_number —F

customer_credit_card
rental_overdue charge - = _
= - customer dit_card_exp
movie_rental_rate - -

customer stiptus code
store_number — —

time_key
Customer

,»/l I\

~.
Type 1 slowly changing dimension, value
does not change or is deemed to be constant
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Modeling Slowly-Changing Dimensions — Type 2

MOVIE
MOVIE_KEY MOVIE_SALES_FACT
MOVIE_TITLE MOVIE_SALES_KEY
MOVIE_RELEASE_DATE SALES UNITS QTY

| ‘ REVENUE_AMT
MOVIE_KEY (FK)
N DAY _KEY (FK)
CITY_KEY (FK)
TICKET _PRICE_HISTOR' CITY
TICKET _PRICE_KEY CITY_KEY
EFFECTIVE_DATE ——— STATE_KEY (FK)
MOVIE_KEY (FK) THEATER COUNTRY_NAME
MOVIE_PRICE_AMT COUNTRY_KEY (FK
THERATER_KEY B

THEATER_NAME — |
THEATER_CAPACITY l

THEATER_PARENT NAM CITY_HISTORY |

CITY_KEY (FK) CITY_HISTORY_KE) COUNTRY
CITY_POPULATION COUNTRY
EFFECTIVE DATE —

Type 2 slowly changing dimension,
add more rows
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Modeling Slowly-Changing Dimensions — Type 3

) [
Store_Type Y SALESORDER

City _Key \ Sales_Order Number
Type 3 slowly changing \ | Sales_Order_Date
. . Sales _Order_Total
dlmenSIOn, current and \_ Sales_Order_Currency
revious values onl Day_Key
P Y STORE ID
ltem_ Key
Customer_ID
]
——
Product ltem
ltem_Key
Product_ltem_Package Cuantity
Product Cost
Product _ltem_Price
ZRODUCT ,-"I Product ltem_Price Previous
FProduct Key _},-' Product ltem_Price_Change Date
= Product kKey
roduct_Mame

FProduct Known_As D

SANDHILL
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ERWin - Slowly Changing Dimensions

— Inthe Table properties
editor, “Dimensional”
tab
e Check “Slowly Changing”
* Select type

* Note Automatic....

SANDHILL .

Table: ISUF‘F‘OHTED_F‘HODUCT

Mame: ISLIF‘F‘OHTED_F‘HODLICT

Crwner: I

Dimensional I Data Movement I Comment | Volumetrics | LIDP | History I Validation |

— Dimensional Madeling Role
[T Calculate Automatically (based on usage)
D " Fact G t+ Dimension

) ¢ Outrigger

— Dimension Type

¥ Slowly Changing

PO SR S

| Type 1 =

[Overwrites the old data in the record with
the new data. This choice loses the
ahility to track the old data for the record |

[T Physical Onty ¥ Generate

DB Sync... | oK | Cancd




Slowly Changing Dimensions

i eallyneed -
to know | learmed
from watching -

' StarTrelL -

Dave Marinaceio-
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Creating Data Sources

Select the column(s) as source and a transform spec or comment

g | mw | | | tims cim &

X

=] |
Comment | UDP  Data Source I Index I ; *I >

Table: FROBLEM

Column
&, problem_dim K Data SoLrces™ _I .'5|'-.|'al|atf|E Sources:
rations Diatabase DOL.PROELEM problem_number E CALL =
problem_open_datet #- CUSTOMER
problem_close_date -4 EMP
problem_status ---E PHOME
problem_severity =~ PROELEM
responsible_suppor LI | PI ----- employee_rnumber
known_issue_number Ij_::ﬂ problem_number
| | = | ; | ..... i
Transform Comment:™ iﬂ' IL':‘IJ ] pru:ublem_npen._d.?tetme
----- problem_description
Diatatype conversion anly = problem_status
----- problem_severity o
----- problem_actions_taken
Mew. .. | Rename. .. | Delete | ..... Eustumer_number
LI ----- resolution_strategy_number
-
Reset | DB Sync.. | : | - PRODUCT PROBLEM | - L]

il | Cancel T
Selected Data Sources:

SANDHILL -



Creating Column Level UDP

|dentify Aggregation Rules

X

Table: ICALL j _I
Calumn Comment UDP | Data Source | Index | ;j_*

ime_dimension_ley
% customer_dimension
% problem_dimension
% comected

% Sl.ll:ll:ll:ll'tE!ljJ:ll'Ellell:'t .....................................................
@5?3 call_reason_dimens
% customer_support_c
% support_representa

call_st_dttm semiadditive
call_end_dttm special algorithm
call_duration

Mew. . Rename. .. [elete

Feset DB Sync..

] Cancel

SANDHILL
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Publish a Data Browser Report

Report on Sales Orders data source

File Edit Search Wiew Reporks Help

I SANDHILL ‘
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All reports
[ E3 Action Summary Reports

--ﬁ Entity Reports
N3 Attribute Reports

-~ A Logical z2nd Phy=¥ Calurm
th-(Z3 Domain Reports
tH(Z3 Model validation Reports
H-[Z3 Subject Ares Reports
th(Z3 Tzblz Reports

th-(Z3 Stored Procedure Reports
t-(Z3 Relstionship Reports
(23 View Reports

[ I e B B B e OO B

El El &l I A Column Reports @ detasources

CA ERwin DM Reports [D:\Cdrivec

= »| 8|

Column Reports : datasources  (D:\Cdriveconsultingfiles\consulting\ SANDHILL\DMF Course\DMF-V4\F

preblerm_number

w|f[R| 7= o[ |@| =[2 o]

Tech Support Gperations Datzbase DOLPROBLEM.pro

Report

= Logical €% Physical

MName: Idatasources

Category: | Column =]

Options I Definition | Mote |

Options:
—[&* Transform Comment ;I Ciptions
[ IsPK {* Edit
[ s FK h
oW
[ Create Statement " Selected
—[] History Event Only

[ History Evert Description
—[] History Event Comment
— B 2 Domain

[ E&Validation

B Za Default

B @l In Index

— [ T Attribute

—E E@aUDP

L[ & Data Warehouse Source

E Mame

O Datatype
O Comment

Show Selectedl
Collapse All |
Clear Al |




Meta Integration Bridge - MITI

. MITIbridge
3 CA ERwin'

Data Modeler

- o h:

ﬁ End User
Meta data Query and
OLAP Tools

Materialized

.? Custom

Applications
Model OLAP
Obijects DDL Metadata
: Packaged
- Applications
Infrastructure
for MOLAP

and ROLAP
SANDHILL ﬁ engmes



ERwin Metadata Export

"= CA ERwin Data Modeler - [dimsamprdaudp_MAR2010.erwin : revenue analysis (Read-Only)]
Ll File Edit View Format Model Datsbase Tools Services Window Help

File...Export Ji ne con
I & s [

Print... Ctrl+P !

Print Setup...

1 v \Cdriveconsultingfiles\consulting\SANDHILL\STBD-SAMDHILL\SA-EDUNDMF Course\models\dimsamprdaudp_MAR 2010, erwin

2 De\Cdriveconsultingfiles \consultng \SANDHILLVSTED-SAMDHILL\SA-EDUNDMF Course\DMF-V4\course mats dev model.erwin

3 Di\Cdriveconsultingfiles\consulting\S AMDHILL\STBD -SAMDHILL\SA-EDU'DMC Pres Course'course dev matsYab-start-emovies-edit. erwin
4 D \Cdriveconsultingfiles \consulting \SANDHILLVSTED-SAMDHILL\SA-EDUNDMC Pres Course\course dev mats'constell-schema. erwin

Exit
—| RENTAL_STATUS T
P ~" | OVERDUE_CHARGE e
RENTAL_PRICE
/ STORE_KEY (FK) <p STORE
STORE_KEY
STORE_MANAGER
< CUSTOMER !"| $TORE PHONE
CUSTOMER_KEY / | STORE zIP
CUSTOMER_CREDIT CARD / r
CUSTOMER_STATUS_CODE O ENPLOYEE | —
"‘x.]
EMPLOYEE_KEY ; &5 CITY

Elu'IPLOYEE:EIu'IML_ADDRE55 City key |—.
CUSTOMER EUPLOYEE PHONE A

I SANDHILL ‘ 39



ERwin Metadata Export

Source Model options...
il

Source
Select the source data and the configuration options you want to use for the export.

) Parameters:
Overview
Parameter | Value |
Import UDPs As metadata
Import relationship name From relationship name
Import IDs True
Import subject areas Imported as diagrams
Import tool: CA ERwin Data Modeler 7.x (http:/fwww.ca.comjusfproducts fproduct. aspx ?id=260) -
Import interface: [Data Modeling] Data Store (Physical Data Model, Logical Data Model, Expression Parsing),
Graphical Layout via Native {.erwin) or Export (. ¥ML) File from Import bridge: 'CaErwin?Xml 6.0.5 - Sep 28
2008 17:19:34
This bridge will import bath .Erwin format files and XML format files saved using CA AlIFusion ERwin Data
Modeler versions 7.x.
The bridge parses the XML format files natively,
WARNING CME:
The bridge reguires the CA AllFusion ERwin Data Modeler COMOLE API to be installed in order to parse
Erwin format files, Therefore, CA AllFusion ERwin 7 Data Modeler must be properly installed and the spedfic ;l

Finmsh I Cancel | Help |

SANDHILL ‘
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ERwin Metadata Export

Target Project ...note options

=

Destination
Select the export data and configuration options you want to use for the export,

Overview Type: Cracle Warehouse Builder j

Source Location: |Cracle Warehouse Builder {via CWM XMI)
SAP BusinessObjects Data Integrator
Paramete SAP BusinessObjects Designer (File)

S4P BusinessObjects Metadata Manager (via MIR XMI)
Paramet| SAP MetWeaver Master Data Management {MDM)

W User|545 Data Integration Studio {via CWM XMI)

545 Data Integration Studio {via MIR XMI)

¥ Destination

v .
PasS12 45 Information Map Studio (via MIR XMI)
? ':'I'u'l'n'IE”'u-“- N N I mgwe sem gy
¥ Override True
Dimensional modeling detection As defined by source model

Dimensional modeling detection Fact tables
Dimensional modeling detection Dimension tables True

Verbosity True ||
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ERwin Metadata Export

Export to Bxternal Format

CW IVI Destination
Select the export data and configuration options you want to use for the export.

Options...

Overview Type: IOracIE Warehouse Builder {via CWM XMI) ;I
Source Location: ID:'-.Ok'-;'B-expu:urt.me
Destination Parameters:
Parameter | Yalue -
Model RDE
CWM version CwWM 1.0
Schema mapping |z Packages names
Default Schema name
Export Index of Key True |-
UUIDs Falze
wmins: CWM org.omg.CWM1.0
xmins: CWMRDE org.omg. CWM1.0/Relational

| wrning: CWMOLAP org.omag. CWM 1,0/0LAP | _lLI
q 3

This bridge generates an XML file compliant to the Object Management Group (OMG) Comman Warehouse ;I
Metamodel (CWM) ¥ML Metadata Interchange (XMI) file format. There are multiple versions of the CWM
metamodel and XMI format, therefore make sure you generate the appropriate OMG CWM XMI version for

your target tool. Set up the bridge options accordingly, or select another export bridge version if necessary.

Finish Cancel | Help |

‘SANDHILL‘ o



ERwin Metadata Export

Export to External Format

Destination

OW B Select the export data and configuration options you want to use for the export.

=101 x|

O pt i O n S see Crverview

Destination

Type: IOl'acIE Warehouse Builder

Location: I _l

Parameters:

Farameter | Yalue | -
¥ Host localhost

¥ Port 1521

¥ Service ord

Repository test export

¥ Project 1C OIM

¥ User SCOTT

¥ Pazzword [fresas e o
¥ OWE Home Path C:\OraHome_1

¥ owverride Falze |

Dimensional modeling d... | As defined by source model

Enter a semi-colon separated list of tables to be represented as fact tables.

This bridge can use the dimensional role that has been specified for each table (fact, dimension) to infer how
those tables are converted into BI facts and dimensions when forward-engineering a data model created in a
data modeling or ETL tool and forward-engineer to an OLAP/BI model. This parameter manually controls how
the tables are assigned the fact dimensional role. For example: dbo.Factl; Fact2

=l
=)

Finish I Cancel | Help

‘ SANDHILL ‘ -




ERwin— MITI — OWB Bridge Rules

= MITI bridge:

e Uses the dimensional role that has been specified for each
table (fact, dimension, outrigger) to infer how those tables
are converted into Bl facts and dimensions

e Table'sdimensional role (fact, dimension, outrigger) is to be
determined from ERwin and the bridge may makes such a
determination, even if the source model did not specify
tables dimensional role.

SANDHILL
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ERwin — MITI - OWB Bridge

= 'As defined by source model' - Determine dimensional role
only as defined in the source model.

" 'Autodetect from relational schema' - Determine dimensional
role of fact and dimension tables based on foreign keys.

" The MITI algorithm determines a table to be a:
e fact table - if the table has only incoming foreign keys
e dimensiontable - if the table has with no foreign key

relationshipsto any other tables

e dimensiontable or outrigger table - if the table has outgoing
foreign keys and depending on the minimum distance
(number of foreign key relationships) to a fact table

ISANDHILL‘ .5



Importing Metadata from an Object Management

Group CWM

Oracle
Warehouse
Builder
Transfer
Wizard

SANDHILL

OMG CWM Object
Package

Schema
Dimension

Level

Attribute

Hierarchy

Cube

Measure

Table

Column

Foreign Key
Unique Constraint/Primary Key
View

Column

46

OWB Object
Project
Module
Dimension
Level

Level Attributes
Hierarchy
Cube

Cube Measure
Table

Column
Foreign Key
Unique Key
View

Column



Hyperion Storage method

= Non-relational - Stores data in Blocks
= Contents of a block determined by dense dimensions

= Block size affects

; Apr
e Data Load time & aul 77

. - «\
e Calculation time FebMar

. ) Jan
e Retrieval time
Sales

CPGS
Margin
Mkt exp.
Payroll
Misc.
Tot. Exp.
Profit

ANANANANANANAN

ANANANANANANAN

Measures

Actual Budget Var. Var%

SANDHILL Scenarios




Oracle 11 Bl Suite Enterprise Edition

Enterprise Business Model Administration

e Business Model Layer —

File Edit Wiew

Tul |

_JDE-E-I

L -
:.':'3:
= = O

ol Deet] et D] Dot ] et] et ] o] & 0

“Calculation Engine”

Physical complexity converted to

logical subject areas
Drill-Paths
Complex/Derived Measures
(Level-based, time series,

dimension-specific, nested)

Can be designed in ERwin

=
=t y

il

SANDHILL

'a Paint

E t ark.etChm
E FPenodCinm
717 ProductDim
J Salez Facts
f-=] Markets
J Feriods
J Products
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=" ERwin Model objects and metadata that Oracle can
leverage:

e Dimensional Modeling

e Measures, Dimensions, Facts, and metadata (derivation
and usage)

e ETL mapping
e Metadata publishing and extension
e Dimension Hierarchy Characteristics

SANDHILL
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