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= Multi-source Universes
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Semantic Layer: Where can you use It?

Web Intelligence I

Desktop Intelllgence

Semantic Layer

Query as Web Services

Xcelsius ; o
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The “Semantic Layer” concept

» The Semantic Layer is a set of data and metadata
retrieved from the database and from the Universe.

» The Universe is the definition of your Semantic Layer

» The Semantic Layer allows manipulation of data based
on the metadata and on the additional business logic in
the Universe (e.g. aggregation functions, aggregate
awareness)

» The Semantic Layer data and metadata is stored within
the document
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Tools with Semantic Layer

Desktop Intelligence Web Intelligence EPM
o | . Q4

» A Semantic Layer allows:
» Reuse of business logic added into the Universe
= On report calculations (when doing filtering, sections, breaks...)
= On report-drill with scope of analysis

= Offline interactive capabilities (Desktop Intelligence, Web Intelligence
rich client

= Multiple data provider synchronization
= Optimal for simple, intuitive and not-guided data analysis
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Tools without Semantic Layer

LiveOffice Crystal Reports ~ Query as a Web Service  Xcelsius

» Without a Semantic Layer:
= The tools retrieve only the data you queried with the Query panel
= No metadata or Universe business logic information is retrieved
= A smaller amount of information is transferred
» Retrieved data can be easily reused by the client tool

= Personalized workflows can be executed (the client tool will not force
the results to fit with business logic)

= Optimal for pre-canned, smaller reports and for IT fine tuning
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Basic Semantic Layer demo

» Semantic Layer
= Desktop Intelligence using Semantic Layer to calculate a Section
revenue
= Crystal Report using manual intervention to create a Summary
revenue
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Semantic Layer and Query as Web Services

» Create innovative solutions for your customers
» Open Bl to users not currently using Bl
» [ntegrate your customers enterprise workflows with Bl

» SQL is generated by Semantic Layer Query Technique
= SQL is regenerated dynamically each time the report is refreshed
= Changes in Universe are taken into account immediately

» Any Web Services client can access the data
= Try Xcelsius Workgroup Edition!
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Query as a Web Services demo

» Retrieving data in your applications
= Create a new Web Service
» Use the Web Service in Microsoft Infopath
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Measures over Multiple Fact Tables: the problem

~ |

1 ﬂ . .
Sales Invoice_Line Factl

cust id davs
inv id —=|inv id
invoice date nb guests

Resort
Sales

(@) Customer Custormer service id :
Reservations 3ddress Service
= Measures ade price
‘el > city id service
Revenue cust id service id
@ Number of guests first name sl id s
& Future guests last name
phone number Fact2
sales id )
SDONSOT | . : .
Reservations Reservation_Line
cust id uture guests
res date res davs
res id —=|res id
service id

It IS not possible to create a Universe measure merging
Information from Factl and Fact2
(e.g. NB_Guests+Future Guests)
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Measures over Multiple Fact Tables: a use case

» Use case
= | have my sales fact table and my reservations fact table
= | want to create measures that combine values from both
= But measures from these fact tables are incompatible

= And | don’t want my users to create a report variable to combine
them every time

» Steps
1. Create a derived table combining both fact tables and common
dimension keys
Define the new measures in the derived table
Join back to dimension tables
Define contexts just as for any other fact table
Define measure objects on the derived table

a bk W
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Measures over Multiple Fact Tables: solution

» Define a derived table containing
= Customer ID
= Service ID
» TotalSales (=sum(NB_Guests) grouped by customer and service)
» TotalReservations (=sum(future guests) grouped by customer and
service)

» Join the table to Customer and Service tables

» Create a new context by autodetecting it

» Create a new measure Total Guests as the sum of
TotalSales and TotalReservations
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Measures over Multip

[ e 1 —

le Fact Tables: solution

X & IsumE‘I’n:utal_Guests.TntaISaIE5+TDtaI_GL|E5ts.Tntalﬂeseruaﬁuns:l

! x| Tables
(g8 Resort
g Sales Age._group
(g5 Customer E——
[g5] Rezervations age max Factl
(=i Measures
& Total_Guests Invoice_Line
& Revenue I
? inv id [r— i id
Number of guests invoice date nb auests
& Future guests service id
Customer _
address Fact2 Service
age . . .
city id Reservations Resenvation_Line
cust id cust id ture guests
first name res date res davs
fast name —res id
phone number service id
sales id
soonsor id

Total Guests
cust id
senvice id
TotzlSales
TotalReservations

Derived table
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Index Awareness: what iIs 1t?

» Use keys instead of labels whenever possible
= E.g. show Country Name but query with country id

» Benefits of Index Awareness: performance and
unigqueness
» Reduces the number of Joins in the query
» Reduces the number of tables joined
= Parses keys instead of labels
» Avoids issues with duplicate labels
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Index Awareness: hierarchy sample

Q Decioner - PV 1sland Resorts Marketing - lndex Aware - LAdwminiztrator - @cdixir2] - Pvisia. . L [OE
Ij’t|:| File Edit View Insert Tools Window Help _|51| El
Dl skl 4R EnN 9 REL Q|EWF|wr ~
‘@t vy | BB R(HISTEHSE T @S
X v A
; x Tables
Resart -
SaIES E ....... Ea‘.l.;l.h...; .......
=l-igal Customer ’W Region City Customer
T Country of origin ilcountry id F——=|countrv id citw id address
31 Region region region id age ?-'———_'ii
: region id citv id
7 City cust id
T Customer first name
last name
=1 Age group phone number
Spnnsur cales id )
Reservations re- [soonsor id
Measures
Sales_Person
&ﬁ sales id ~
@8 Cf | »
[ 0,0 | L 1 @& ~
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Index Awareness: enabling objects

‘Edit Properties of Country of origin

Deﬁnitionl Properties I Advanced Keys |Source Information

Define primary key and foreign key for this object. INumber _:_I

key Type I Select I Where I Enable |

Primary Key Country.country_id
Key w Region.country _id

<

‘Edit Properties of Reaion

Definition I Properties l Advanced Keys | Source Information i

Define primary key and foreign key for this object.

Edit Provertiss of City
Key Type | select | w||  Definition I Properties l Advanced Keys !Source Information
Primary Key Region.region_id
Foreign Key City.region id Define primary key and foreign key for this object, INumber _:_!
Insert Key Type I Select | Where I Enable |
Primary Key City.dty_id v
Foreign Key Customer.dty_id |

QK | Can I I '

oK | Cancel apply | Help |
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Index Awareness benefits: performance

S ResuIt Objects

|

7 Region || 7 Customer

of Query Filters

With

Wlth O Ut 3 Country of origin Equal to . |France E

SELECT
Region.region,
Customer.last_name
FROM
Country INNER JOIN Region ON
(Country.country_id=Region.country_id)
INNER JOIN City ON
(City.region_id=Region.region_id)
INNER JOIN Customer ON
(City.city_id=Customer.city _id)

WHERE
Country.country = 'France’

SELECT
Region.region,
Customer.last_name
FROM
Customer INNER JOIN City ON
(City.city_id=Customer.city_id)
INNER JOIN Region ON
(City.region_id=Region.region_id)

WHERE
Region.country_id = 2

4 tables
3 joins
Where on label
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Index Awareness benefits: unigueness

» |Use case

= | have a universe cascading prompt composed of country, region,
and city

= London, Wisconsin and London, UK have the same city name
= How do | make sure my users pick just one?

»  Steps
1. Make sure that the universe dimensions (country, region, city) have
their index defined
2. Create your cascading list of value using the wizard in Designer

3. Use in Web Intelligence and notice that the city name is replaced by
City_Id in the query

4. Make sure that prompt values are constrained in your query
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Index Awareness benefits: unigueness

- || My InfoView | Search content - | | 3

Web Intellingence Document
| - | & | B - || EEdt Query| B Edit Report |

9% Grddouery | T R E P )
| Properties| 7 Resuit Objects

P Island Resorts Marketin
@l Resort

=T Country -
-1 Resort @ Prowmet
=7 Seryice Line
-~ Service Prompt text:

= Bahamas resort _—
- Hawailan resort Enter value(s) for Cty: |

7 Region 7 City T Customer

@l Customer E3 Prompt Properties :

=3 Country of arigin
] Reqionv 7 Prompt with List of Values

-7 [ Eelect only from list
‘3'""?"__%13;3;”” Keep last valLe(s) selected
-4 Phone Number |1 Query Filters [ ] 5et defaLit value(s)
o pldress . . | FR [
31 Age group A City Inlist, |Enter value(s) for City: |@|_—,
+-{g8 Sponsar
7 US cLstomer | ok || cacel || Hep |
= Young adult

= Young American
[l 0 acarvatinne
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Index Awareness benefits: unigueness

1 Proses |

Select or type the prompt values for each prompt below,

(%] |Enter valles) for City; London

. ot e
List of Values Refresh List % Enter value(s) for City:

=5 .
- East Coast London

7 IMid West 4

= BEngland

[ =] IL.; L) Lol |

Cncford

+- Maorthern Ireland
- Scotland
- Wales

- GErmany

- Japan

- Australia

- Holland

l:fl"'l:fl"'l:_fl"'l:t'

[ & Run Query ] ’ Cancel
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Index Awareness benefits: unigueness

Without Index awareness With Index awareness
SELECT SELECT
Region.region, Region.region,
City.city, City.city,
Customer.last_name Customer.last_name
FROM FROM
Region, Region,
City, City,
Customer Customer
WHERE WHERE
( City.city_id=Customer.city_id ) ( City.city_id=Customer.city_id )
AND ( City.region_id=Region.region_id ) AND ( City.region_id=Region.region_id )
AND AND
City.city In @prompt('Enter value(s) for Customer.city_id In @prompt('Enter
City:','A",'Customer\City',Multi,Constrained, value(s) for
Persistent,,User:0) City:','A",'Customer\City',Multi,Constraine
d_key,Persistent,,User:0,KEY_'N’)
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http://partnermarketing.businessobjects.com/../../Local%20Settings/Temp/SELECT%20%20Region.region,%20%20City.city,%20%20Customer.last_nameFROM%20%20Region,%20%20City,%20%20CustomerWHERE%20%20(%20City.city_id=Customer.city_id%20%20)%20%20AND%20%20(%20City.region_id=Region.region_id%20%20)%20%20AND%20%20%20%20Customer.city_id%20%20In%20%20@prompt('Enter%20value(s)%20for%20City:','A','Customer/City',Multi,Constrained_key,Persistent,,User:0,KEY_'N')
http://partnermarketing.businessobjects.com/../../Local%20Settings/Temp/SELECT%20%20Region.region,%20%20City.city,%20%20Customer.last_nameFROM%20%20Region,%20%20City,%20%20CustomerWHERE%20%20(%20City.city_id=Customer.city_id%20%20)%20%20AND%20%20(%20City.region_id=Region.region_id%20%20)%20%20AND%20%20%20%20Customer.city_id%20%20In%20%20@prompt('Enter%20value(s)%20for%20City:','A','Customer/City',Multi,Constrained_key,Persistent,,User:0,KEY_'N')

Index Awareness benefits: unigueness

Without index awareness

[ | I T
MBE . Report Title
=% Document
...... T City
7 Customer
71 Region England London Edwards
England Londan keegan
ilid Wwest Londan Watson
With index awareness
Data __ Report Title
=471 Document
------- 3 City
....... 5 Customer
------- T Region
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» Clients accessing the universe
= The Semantic Layer concept
= Using data in your applications

» Universe tips

= Measures on multiple fact tables
* |ndex awareness
[ = Multi-source Universes ]

» Semantic Layer roadmap
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Multi-source Universes using Data Federator

» Use case
= My Business Intelligence deployment spans across multiple
geographies
» Each geography has its own database instance
* | need to create ad-hoc queries across all of them

»  Steps
1. Use Data Federator
2. Set up source and target tables
3. Create a universe on top of the Data Federator target tables
4. Use Web Intelligence for ad-hoc reporting
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Multi-source Universes example: schemas

Slide 29

CUSTOMER

Datasource 1| g

C_ADDRESS

OROERS

0_CLEFK
O_COMMENT
0O_CUSTEEY
0_ORDERDATE
0_ORDERKEY
0_ORDERFRIORITY
0_ORDERSTATUS
0_SHIPPRIORITY
0_TOTALPRICE

C_COMMENT
C_CUSTKEY
C_MKTSEGMEMT
C_M&ME
C_MATIOMKEY
C_PHOME

T

CUSTOMER_MATION
(FATION)

f_COMMENT
M_MARE

h_MATIONKEY
I_REGIOMKEY

\

‘Datasource 2

H__““-h—-_____ TIME_DIM
MATIVEDATE

Copyright © 2007 Business Objects S.A. All rights reserved.

YEAR
YEAFR_MOMTH
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Multi-source Universes example: DF Designer

Projects m

Add target -

"m Target tables = CUSTOMER = C@l Mapping rules = hf customer

| Target tables
Y CUSTOMER
Bz Mapping rules
=t c1: Customer
Ef= Datasources
=@ soLserver
EHEE szo: tpor.CUSTOMER
Al: C_CUSTEEY
A2: C_NAME
A3: C_ADDRESS
Ad: C_MATIONKEY
AS: C_PHOME
AG: C_ACCTBAL
AF: C_METZEGMENT
Ag: C_COMMENT
O3 Lookup tables
C@ Domain tables
HH Constraints
t 5] MERGED _ORDERS
S WATION
H ] ORDERS

| *

¥ Status

P Seneral

o

El El

Completed

Tested Integrate:

¥ Mapping formulas

C_CUSTKEY
C_MAME
C_ADDRESS
C_MATIOMKEY
C_PHONE
C_ACCTRAL
C_MKTSEGMENT

C O COMMENT

= 520.C_CUSTEEY

= 520,C_HMAME

= 520C_ADDRESS

=520, C_MATIOMKEEY

= 520,C_PHOME

=520, C_ACCTRAL

=520, C_METSEGMEMT
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Multi-source Universes example: Connectivity

Defing 2 new conntction

Database Middleware Selection
Expand a database node, expand the middleware node, and selectthe Data Access
connection.

= Data Federator

3

- [=l 4 Data Federator Server
; QODBC Drivers

[T

458 IBM
[+-558 Informix
#5548 Microsoft
+-558 NCR
+-558 Crade
458 SAP
+-558 Sybase
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Multi-source Universes example: Universe

FULL_SUITER_CLSTSMER
(targetScherna SUSTOMER]

tatgetSchemna MERGED _ORDERS

= CUSTEEY
= MAME

= ADDRESS

= MATIOMNKEY
= PHOMNE

= ACCTBAL

= MKTSEGMENT
= COMMENT

- CORDERKEY
o CUSTREY

5 ORDERSTATUS
5 TOTALPRICE

o ORDERDATE

5 ORDERPRICRITY
o CLERK

o SHIPPRICRITY
o COMMENT

targetScherna_TIME_DIMZ
(targetScharna TIME_DIM]

ATIVEDATE
EAR_MOMNTH
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targetScherna MATION

_MATICOMKEY
_MAME
_RESICMEEY
_COMMENT

targetScherna SUSTOMER

_CUSTEEY
“MAME
_ADDRESS
_MATIOMKEY
_PHOME
_ACCTBAL
_METSEGMEMT
_COMMEMT
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targetSchermna ORDERS
_ORDEREEY
_CUSTEEY
_ORDERSTATUS
_TOTALPRICE
_ORDERDATE
CORDERPRIORITY _\_ tar‘getSchema.TIME_DIM
_CLERE ATIVEDATE
_SHIPPRICORITY E&R_PACHTH
_CCMMEMT E&AR
M IR_CUSTOMERS
|C_CLISTKE‘|’
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» Clients accessing the universe
= The Semantic Layer concept
= Using data in your applications
» Universe tips
= Measures on multiple fact tables
* |ndex awareness
= Multi-source Universes

» [ Semantic Layer roadmap ]
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Semantic Layer Roadmap

Semantic layer becomes pervasive

» Universe support in Live Office \/

» Query As aweb service ‘/

» EPM and dashboard manager universe access ./
» Personal data provider in Web Intelligence

» Universes continue to extend to new sources
= Stored procedures call in Universes
= Javabean access in Universes
= XML and web services access available through Data Federator
= JDBC drivers for all major sources

- =)
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Semantic Layer Roadmap

Semantic layer becomes pervasive

» Continued investment in OLAP universes
= Support of MSAS2005
» |mproved support for SAP BW
= Improved OLAP universe maintenance and update

» Closer integration between Data Federator and
universes

» Business views continue with no investment

- [ ]
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Thank you!

» Questions?

» Contact info:
Pierpaolo Vezzosi
pierpaolo.vezzosi@businessobjects.com

+33(0)1.4125.3840

- [ ]
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