Time aspects in SAP Business Information

Warehouse

CE 2003, 2003-07-27

Dr. Michael Hahne

cundus AG

branch manager
michael.hahne@cundus.de
www.cundus.de

Michael Hahne(2003)

3
o
¢

)



Contents

« Multidimensional data structures

« Time aspects in a Data Warehouse
« Business Information Warehouse
« Enhanced Star Schema of SAP

« Variants for modeling hierarchical structures in
dimensions

 Slowly changing dimensions in BW

CE 2003, 2003-07-27, Michael Hahne 2

W



Contents

 Multidimensional data structures

« Time aspects in a Data Warehouse
« Business Information Warehouse
« Enhanced Star Schema of SAP

« Variants for modeling hierarchical structures in
dimensions

 Slowly changing dimensions in BW

CE 2003, 2003-07-27, Michael Hahne 3

W



Cl l“dll

P s
vili Ao ™

dimensions and balanced hierarchical structures

derived resp.
«— consolidated elements

dimension
members

hierarchy level resp.
consolidation level

— 7

Base elements resp. » granularity

Independent elements

CE 2003, 2003-07-27, Michael Hahne 4



£
.
)
l

unbalanced dimension structure

derived resp.
consolidated elements

dimension

members hierarchy level resp.

consolidation level

Base elements resp.
independent elements

A 4

granularity

CE 2003, 2003-07-27, Michael Hahne 5



Contents

« Multidimensional data structures

« Time aspects in a Data Warehouse
« Business Information Warehouse
« Enhanced Star Schema of SAP

« Variants for modeling hierarchical structures in
dimensions

 Slowly changing dimensions in BW

CE 2003, 2003-07-27, Michael Hahne 6

W



Cl l“dll

P s
ViIVIVS™®

Solutions for structural changes in dimensions

 Modifying historical data to match new structures
pros: small data sets; data structures remain clear
cons: old structures are lost even if users want to analyze data with old
structures

 Save historical data separately in addition to the complete data

matching new structures

pros: Old reports can be reproduced

cons: Higher volume of data; actualizing is complicated and costly if new data
should be analyzed according to old structures; confusing for end-users

 Build parallel hierarchies with old and new structure
pros: All data can be analyzed with any structure
cons: dimension structure is very confusing

« Temporal databases - time stamps
pros: All data can be analyzed with any structure
cons: poor performance; concepts not fully developed
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Concept of master data in BW
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SID-tables connecting the master data tables
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different master data tables
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Modeling Hierarchical structures in BW

Model region and country

as Characteristic? ==) In Dimension Table

as Navigational Attribute =) |n Master Data Table

as Hierarchy =) In Hierarchy-Table
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Hierarchical structures between characteristics
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Hierarchical structures based upon navigational
attributes
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Hierarchies in BW

master data table
hierarchy
W (inclusion table)
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Slowly Changing Dimensions - Example

Product dimension in 2003-04

Product Product Group Fact Table
= PG X |
PB PG X Product Time Revenue
ﬁ g PGY PA 2003-04 100
PGY PB 2003-04 100
PC 2003-04 100
PD 2003-04 100
Product dimension in 2003-05 PA 2003-05 100
PB 2003-05 100
sroaae——ProductGroup PC 2003-05 100
P A — PD 2003-05 100
PB PG Y (changed) PE 2003-05 100
PC PG Y
PD PG Y

PE PG Y (nhew)
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time scenarios — possible reporting demands

Report using today‘s constellation
Product Group Revenue 2003-04 Revenue 2003-05
PG X 100 100
PG Y 300 400
Report using constellation of 2003-04
Product Group Revenue 2003-04 Revenue 2003-05

PG X 200 200
PG Y 200 200

Reporting historical truth
Product Group Revenue 2003-04 Revenue 2003-05

PG X 200 100
PGY 200 400

Reporting comparable results
Product Group Revenue 2003-04 Revenue 2003-05

PG X 100 100
PG Y 200 200
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Scenario | : report data with today‘s constellation

Product dimension in 2003-05 Fact Table
Product Product Group Product Time Revenue
P A —x PA 2003-04 100
PR PB 2003-04 100
PC =T PC 200304 100
PE PG Y (new) PA 2003-05 100
PB 2003-05 100
PC 2003-05 100
PD 2003-05 100
PE 2003-05 100

Report using today‘s constellation
Product Group Revenue 2003-04 Revenue 2003-05

PG X 100 100
PGY 300 400
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Scenario | ;: Solutions in BW

 Product Group as Navigational Attribute of the

Characteristic Product

join from Product Group SID-Table to Product Attribute SID-Table
to Dimension Table to Fact Table

 Modelling the relation Product Group -> Product in an

External Hierarchy
join from Product Hierarchy Table to Dimenson Table to Fact Table
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Scenario Il : report data with yesterday‘s
constellation

Product dimension in 2003-04 Fact Table
Product Product Group

PA PG X Product Time Revenue
PB PG X PA 2003-04 100
PC PG Y PB 2003-04 100
PD PG Y PC 2003-04 100
PD 2003-04 100
PA 2003-05 100
Missing Product P E PB 2003-05 100
PC 2003-05 100
PD 2003-05 100
PE 2003-05 100

Report using constellation of 2003-04
Product Group Revenue 2003-04 Revenue 2003-05

PG X 200 200
PG Y 200 200
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Scenario Il : Solutions in BW

 Product Group as time-dependant Navigational

Attribute of the Characteristic Product

join from Product Group SID-Table to Product time-dependant Attribute
SID-Table with Query-Keydate to Dimension Table to Fact Table

 Modelling the relation Product Group -> Product in an
External Hierarchy with versioning, time-dependant

hierarchy or even time-dependant structure

join from Product Hierarchy Table with Query Keydate to Dimenson
Table to Fact Table
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Scenario Ill : Reporting historical truth

Product dimension in 2003-04 Fact Table
Product Product Group
PA PG X Product Time Revenue
PB PG X PA 2003-04 100
PC PG Y PB 2003-04 100
PD PG Y PC 2003-04 100
Product dimension in 2003-05 PD 2003-04 100
PA 2003-05 100
Product Product Group PB 2003-05 100
PA PG X PC 2003-05 100
PB PD 2003-05 100
PG Y (changed)
PC PG Y PE 2003-05 100
PD PG Y
PE PG Y (new) Reporting historical truth
Product Group Revenue 2003-04 Revenue 2003-05
PG X 200 100

PGY 200 400
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Scenario |l : Solution in BW

 Model Product Group and Product as Characteristics

In the same dimension
join from Product Group SID-Table to Dimension Table to Fact Table
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Scenario IV: reporting comparable results

Product dimension in 2003-04 Fact Table
Product Product Group
P A PG X Product Time Revenue
PB PG X PA 2003-04 100
PC PG Y PB 2003-04 100
PD PG Y PC 2003-04 100
Product dimension in 2003-05 PD 2003-04 100
PA 2003-05 100
Product Product Group PB 2003-05 100
PA PG X PC 2003-05 100
PB PD 2003-05 100
PG Y (changed
PC —— (changed) PE 2003-05 100
PD PG Y .
PE PG Y (new) Reporting comparable results
Product Group Revenue 2003-04 Revenue 2003-05
PG X 100 100

PGY 200 200
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Scenario IV : Solution in BW

* Product Group as time-dependant Navigational
Attribute of the Characteristic Product with additional
time-dependant attributes

join from Product Group SID-Table to Product time-dependant Attribute
SID-Table with Query-Keydate to Dimension Table to Fact Table

to ensure the validity of structure in all reported periods we need
additional time-dependant attributes FROM and TO, because the
system attributes can‘t be used in a query to filter

Query with Keydate in the reported time interval, FROM le lower bound
of reported period, TO ge upper bound of reported period
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