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Business Intelligence (BI)

Umbrella term
» Applications, infrastructure and tools
> Best practices
» Access to and analysis of information

» Improvement and optimization of decisions and performance
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.~ DataWarehouse
Data Warehouse

Data Warehouse is a
» Subject oriented — data are organized around sales, products, etc.
> Integrated — data are integrated to provide a comprehensive view
» Time variant — historical data are maintained
> Nonvolatile — data are not updated by users

collection of data
> usually used to improve decision making

> “single point of truth”



Architecture

ERP Systems
Databases Extract

Files Transform
APIs > Load
WebServices (ETL)

Social Media
FTP

|
1
l
|
Data Sources :
|
1
l
|

|
|

|

1

1

1

|

|

|

1

; 1
Data Warehouse < Analytics |
|

|

|

1

1

1

|

|

|

1

I




Extract, Transform, Load (ETL)

Extract

> Get data from source systems
Transform

» Clean data

> Normalize data

> Transform data
Load

> Store data in Data Warehouse
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ETL Operations

Input / Output

> File Access

> Database Access

» APl / WebServices Access
Data Manipulation

> Filter
» Split / Union
> Join
> Aggregation
>

Calculations



o Analyties
Multidimensional Data Analysis

Main elements
> Measures (quantitive facts) — revenue, cost, profit
» Dimensions (descriptive information) — time, geography, product
> Hierarchies — day, month, year

Star Schema

Fact Table
Dimension Table 1 Dim1Fk Dimension Table 3
Dim1Key Dim2Fk Dim3Key
Dim3Fk
Measurel
Measure2

l

Dimension Table 2
Dim2Key




Sales Transaction Facts

CurrenyDim SalesChannelDim "
gk lesChannalK ProductDim
DateDim CurrencyName ChannelName ProductKey
DateKey SkuNumber
Date Brand
DayOfWeak SubCategory
DayOfMonth Category
Month
CalendarQuarter CustomerDim
C_alendarYear SalesFact merK
Fecguare Name
HolidayIndicator SalesChannelFk ZpCode
ProductFk City
CustomerFk Country
PromotionFk IncomeClass
StoreFk MaritalStatus
PromotionDim StandardCurrencyFk Education
LocalCurrencyFk AgeClass
PromoName gglse'l;rgzzal\]%ttl}(,)nNumber -
PromoType StandardCi Al t \ StoreDim
Begin andardCurrencyAmount
End LocalCurrencyAmount
StandardCurrencyCost N_ame
LocalCurrencyCost ZipCode
City
Country




Inventory Snapshot Facts

|
- nventoryFact WarehouseDim
DateDim DateFk
ProductFk
DaIeKey WarehouseFk ;li:rg(e)de
uantityOnStock
Quantity City
Country
ProductDim
ProductKey

> QuantityOnStock — semiadditive



Inventory Process Facts

InventoryProcessFact WarehouseDim
DateDim ProductFk WarehouseKey
DateKey WarehouseFk Name
DateRecievedFk ZipCode
DatelnspectedFk City
DatePickedFk Country

DateShippedFk
SerialNumber

ProductDim

Productkey




Conformed Dimensions

InventoryProcessFact DateDim
ProductDim DateKey
Pr Ki

SalesChannelDim

WarehouseDim

\

WarehouseKey

SalesChannelKey \ InventoryFact
PromotionDim

PromotionKey

PromotionK \ SalesFact
CurrenyDim ?

CurrencyKey

CustomerDim

CustomerKey




Procurement Transaction Facts

ContractTermsDim

DateDim Requisition Date — ContracTermsKey
PurchaseRequisitionFact
DateKey Requested Date Foreign keys
ContractNumber - -
Order Date PurchaseRequisitionNumber Discountbim

RequisitionQuantity ContractKey
RequisitonDollarAmount

Requester

—1 PurchaseOrderFact Productbim
Foreign keys Productkey
EmployeeDim ContractNumber
VendorK PurchaseRequisitionNumber
Purchase Agent PurchaseOrderNumber VendorDim
PurchaseOrderQuantity VendorK

PurchaseOrderDollarAmount

ShippingNoticeFact

WarehouseReceiptFact

VendorPaymentFact
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Kinds of Facts

Fact
Characteristic Transaction | Snapshot Process
Grain One row per | One row per | One row per
event period process
Fact Table loads | Insert Insert Insert  and
update
Fact row update | No No yes
Date dimension Transaction | End-of- Multiple da-
date period date | tes




Further Domains

Health care
Telecommunications
Banking

Insurance
Transportation
Education

Administration
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Travel



Relational View on Cubes

Store Dimension Daily Sales i f
Table Fact Table Product Dimension Table
StoreKey DateKey (FK) ProductKey
StoreName ProductKey (FK) ProductDescription
StoreCity StoreKey (FK) SkuNumber (Natural Key)
StoreCountry

QuantitySold

CategoryDescription

Date Dimension

Mmle Calendar- | StoreCity | Category- | Quantity

Date Year Description | Sold

“Cﬂzlgt:d'iigﬂeear 2004 New York | Books 23.524
2004 New York | DVD 9.820
2004 Seattle Books 20.789
2004 Seattle DVD 10.921
2005 New York | Books 24765
2005 New York | DVD 8.752
2005 Seattle Buicher 21.372
2005 Seattle DVD 11.823




3-dimensional Interpretation
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2-dimensional Representation

Common format used by tools

Cartesian dimension (CalendarYear X StoreCity)

\

Calendar- | StoreCity by 2
Year = o
w

New York | 23.524 | 9.820
2004

Seattle 20.789 | 10.921

New York | 24.765 | 8.752
2005

Seattle 21.372 | 11.823




Cube Operations

Product Product 2008
A =] ] Praduct
Al Geg pivot A
—_—
2008 Product
B
) Ay
roll dill S0
up down Product Product
. A E
AlGen slice
. 01/2006
01/2008
02/2008 i
roll drill
up down
Australia drill Facts |
America throuah
1272006 Europe —gb-
0172008

Product Product

A =]
Product Product

A B




BN,
Cube Technology

» ROLAP — OLAP based on relational database technology
» MOLAP — OLAP based on multidimensional database technology
» HOLAP — combination of ROLAP and MOLAP
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