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[ Introduction

* Data sources are the foundation of any universes

= Several “Universe Best Practices” presentations are available
“Universe Best Practices” — Alan Mayer ASUG 2009
“BusinessObjects Designer Essentials” — Alan Mayer BOBJ 2004
* Very few of them consider the effects on the data source
= Taking the structure and nature of data into account can have
dramatic impacts
Performance/speed
Simplicity
Longer DBA lifespans

Shorter universe development
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[ Flat File Universes

= Meant for modeling or previewing conceptual designs
* NOT designed for performance, scalability
= Restricted audience

= Universes can be built from
Text files
Excel workbooks

XML documents/schemas
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[ Flat File Universes

= Demonstration
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[ Relational Universes

= Database structure is close to third normal form

= Translation:
Great for adding/modifying/deleting
Not optimized for reading or reporting

= This section will introduce some design principles that will
make the most of this database type
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[ Relational Universes
Principle |: Minimize the number of joins in the final query

" Joins can be reduced by correctly using:
Shortcut joins

Summary tables w/aggregate awareness
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[ Relational Universes

Shortcut Joins
* Provides a shortcut or alternative path between tables

The Customer table may contain an extra column that
allows a direct join to Country

Fegion

region_id
region

country_id
Country I
counkry_id -t
counkry T
= Y

City

city_id
region_id

Customer

cust_id Join Editor

First_name
!:;;‘name @Shnrtcut ]l
phone_number E=pression
addrez=
city_id Country. country_id=Custorner. country_id
zales_id
sponsor_id
- - |eountry_id

Shortcut Join
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[ Relational Universes

Aggregate Awareness

= The only technique where a single object reacts to other
objects in the same query

= Used to select the fastest/optimal table to retrieve data
* Originally meant for measures

= Steps involved in using Aggregate Awareness
Define the AggregateAware object

Define classes/objects incompatible with that object
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[ Relational Universes

Aggregate Awareness, cont’d

Steps involved in using Aggregate Awareness:
Define the AggregateAware object, fastest first
@Aggregate Aware (
sum (Agg yr gt mt mn wk rg cy sn sr gt ma.Sales revenue),

sum(Agg yr gt rn st In ca sr.Sales revenue),
sum (Shop facts.Amount sold))

Define incompatibilities

Universe Tables: #ssociated Incompatible Objecks:
E fga_wr_agk_mt_mn_wk_rg_cv_sn_sr_gt_ma = | |!ime perin:u:l|
E fog_wt_qt_rn_st_In_ca_sr --I_ Year
-] Article_Color_Lookup >|_ Quarker
-1 article_Lookup_Criteria "F Manth
=[] article_lookup --F Week
-7 Calendar_vear_lookup F Holiday {vfm)
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[ Relational Universes

Aggregate Awareness, cont’d
Incompatibility is determined by the grain of the table

Log vr_ot_rn_st In_ca_sr
It Class Object Incompatible ?
Year T Period |y
Cuarter ime Perio ear
State Quarter
Eigte Month
B0y
Sales_revenue Week
Holiday (y/n) X
367 Store State
City
Store Name
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[ Relational Universes
Principle 2: Take advantage of existing indexes

= Put existing indexes to work using the following techniques:
Index awareness
Predefined conditions

Obiject tagging

G Real Experience. Real Advantage.



[ Relational Universes

Index Awareness

= As conditions are added ...

B Cusztorner

Customer
cust_id Ml
first_narme Z
last_name Z
age M B City
phone_number Z :
address C City
city_id | [E—————— | city_id I~
sales_id N ity C
spanser_d : regionid N City in (‘Dallas’,‘Chicago’)

= ... query performance may suffer

Additional joins may be added
The columns(s) targeted by the condition may not be indexed
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[ Relational Universes

Index Awareness, cont’d

* Primary and foreign keys are usually indexed

Customer

PK |cust id
first_name
last_name

age
phone_number
address

city_id
sales_id
sponsor_id

FK
FK
FK

L 2 Z 00 L 00 L

= Use the indexes to your advantage
Place the condition on the foreign key column

The index on that column will then be used and a join is no
longer needed
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[ Relational Universes

Index Awareness, cont’d
= Replace this ...

Custarmer

cust_id
first_narme
last_name

age
phone_number
address

city_idd
sales_id
sponsor_id

! e fw Customer.city_id = City.city_id

¥
city c and City.city in (‘Dallas’,‘Chicago’)

region_id

ZZ 200 O 0L

= With this:

Customer

cust_id
first_narme
last_name

age
phane_number
address

city_id
sales_id
sponsor_id

Customer.city_id in (I, 15)

ZLZZ 0000 Z
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[ Relational Universes

Predefined Conditions

= Condition objects can be created that will take
advantage of existing indexes

= Conditions are placed only on indexed table
columns

* These conditions can be set to prompt for values on
those columns as well

= Resort
{" Bahamas resart
== Hawaiian resart
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[ Relational Universes
Object Tagging

= Label objects to inform the user that indexes have
been applied

= Users would know that using that object in a
condition would make their key faster

1_sbomer

* Counkry™®
Reqior®

ol iy

-- _ustomer
Sponsar
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[ Relational Universes
Principle 3: Selectively use database features

= Database vendors offer different techniques for accelerating
queries

= Correct use of these technique can dramatically increase
performance
Database hints
Dynamic parameters
Database-specific file parameters
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[ Relational Universes

Database Hints
* NOT meant for ad-hoc universe in general
Obijects could be hidden from public view
= Applicable for databases that use hints (Oracle)
= Obijects are created that introduce the database hint

= Must be the first object added to a query

= Patabaze Hinks
ol FIRST_ROWS

AL

mﬂﬂ%\
RLEE

L5TAR
STAR TRANSSORNMS Tond
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[ Relational Universes

Dynamic Parameters
" These parameters can expand or limit a universe’s functionality

Definition | Summary | Strategies | Controls | 5oL | Links  Parameter |
—Parameter
Mame | Yalue | -
FAMSTAZ Mo
ALTO UPDATE OLERY Mo
BLOB_COMPARISON Mo
BEOUMDARY WEIGHT_TAELE -1
COLUMNS_SORT Mo
COMBINED _WITH_SYMCHRO Mo ll
—Property
Mame Yalue
add Feplace Femowe
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[ Relational Universes

Dynamic Parameters, cont’d
Some of the more important candidates:

DISTINCTVALUES

Controls whether DISTINCT or GROUPBY is used when
retrieving unique rows. Used especially for List of Values
queries

END_SQL

Allows comments to be added at the end of every SELECT
statement. DBAs can use to find the associated universe and user.

Variations for different databases.
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[ Relational Universes
Database Configuration Files

* Every database has an associated configuration file (.sbo)

= Parameters can be added which control how the database
interprets and processes a request

G Real Experience. Real Advantage.



[ Relational Universes

= Demonstration
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[ Programmatic Universes

= Universes can also be based on top of existing programs:
Database stored procedures

Java Beans

= This design is NOT optimal but sometimes necessary

* The biggest drawback is the number of data sources per
universe

Currently only one program/procedure per universe

* There is a way around this, however ...
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[ Programmatic Universes

* Dynamic Tables
Reference a stored procedure as a table
Not available through all database vendors
The following example will be Oracle-based.

* |mplemented as a derived table within a universe

= Can be joined to other tables - carefully
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[ Programmatic Universes

= Demonstration
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[ Relational Warehouses

= Databases of this type are built as star/snowflake schemas
* The very nature of its design should shorten queries

= Several universe-related techniques and observations can build
on those gains
Connection-based hints (where available)
Aggregate awareness
Optimization of joined / synchronized queries
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[ Relational Warehouses

= Connection Hints

Add conditions on dimensions, collect surviving facts

S e
——
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[ Relational Warehouses

= Connection Hints
Add hint that allows this behavior inside the connection

Oracle examples:

/*+ STAR */
/*+ STAR TRANSFORMATION */

G Real Experience. Real Advantage.



[ Relational Warehouses

= Aggregate Awareness
Each universe can be a collection of star schemas

Allows universe to switch between stars, retrieving the level of
aggregation desired

G Real Experience. Real Advantage.

Article_lookup Annual_shop_facts Calendar_year_|ookup
Article_code eek_MHey
Article_label eek_n_“ear
Catecory ear
Sale_price Fizcal_Period
Fatnily_name Sales_revenue ear_\Wieek
Fatnily_code CuaErter
honth_Mame
211 otk
Shop_facts Halidary_Flag
I
Atticle_code 262
Calor_code
eek_key
Article_Color_Lookup Shop_code Outlet_Lookup
Article_code Margin Shop_name
Color_code Amount_sold Acddress_1
Article_label uantity _sold hanacer
Color_label Date_open
Category 59171 " Cpen_7"
Zale_price " Crenied]_outright _7"
Family_name Floor _space
Family_cocde Zip_code
City
BE3 State:
Shop_code

353




[ Relational Warehouses

= Aggregate Awareness

Contexts are used to represent each star schema

Article_lookup Annual_Shop_facts outlet_Lookup

IC =hop_name

ear Acdrezs 1

Aricle_code Manager

Shop_codde Date_open

Sales_revenue “Cpen_T
" Crvvnied _outright 7"
Floor_space
Zip_code
City .
State Article_loakup
=hop_code

353

Shop_facts

Article_Color_Lookup

Calendar_year_lookup
eek_Hey
eek_In_“ear

i'ear

Fiscal_Period

fear_Week

Quatter

tionth_Mame

hcnth

Hiliclay _Flag

262

Outlet_Lookup

Shop_name
Lddress_1
Wanager
Crate_open

" Cpen_t

" Crened_outright 7"
Floor _space
Zip_code

353




[ Relational Warehouses

= Aggregate Awareness
@AggregateAware function is used to select between the stars

Incompatiblities are defined based on each context
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[ Relational Warehouses

* Joined / Synchronized Queries

Occurs when measures are included from more than one star in
a query
Users have no idea this is occurring in the background

This can turn a 5 query report into 50 to 100 SELECTs from a
DBA perspective
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[ Relational Warehouses

" Joined / Synchronized Queries, cont’d

If this occurs frequently, you may need to aggregate differently

Create a fact table at the grain that users are pulling information
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[ Relational Warehouses

= Demonstration
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[ Multidimensional Warehouses

= No tables exist in multi-dimensional databases ...

Just cubes
= There is no table structure to tune

= Even the language generated by the universe is different
MDX vs. SQL

* Past universes allowed rearranging / renaming of objects

= Recent software improvements allow a bit more control
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[ Multidimensional Warehouses

= Universe built against
Microsoft SQL Server Analysis Services

-I Counkey

: i’fte Province Structure Panel is empty within
Ty ) .
BT Hame Universe Designer
B - . L
‘%Eld“;flg”” Leve Universe creation is mostly automated
E}@-I Education Level Clean-up tasks include:
~ggl Gender )
T Deleting extraneous classes and
: 71 Gender objects
=]z Marital Status ..
: 3 ) Reorganizing classes
-7 Marital Status Renaming classes and objects
(=} Measures

@ Unit Sales

& Store Cosk

* & Store Sales

& Sales Counk

& Store Sales Net
& Praofik

- @ Sales Average
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[ Multidimensional Warehouses

= Demonstration
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[ Dashboard Universes

= Response time is critical to a dashboard user
Many SLAs are between 2 — 5 seconds per click
* Joins must be minimized or eliminated

Some joins to security tables may be necessary for
personalization

* The resulting universe looks like pockets of tables that aren’t
connected in any way

No ad-hoc queries allowed!

* Tools like Xcelsius and Query as a Web Service (QaaVVy)
benefit from this type of structure
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[ Dashboard Universes

= Demonstration
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| sAp BW

= Many customers want universes to access SAP BW

= SAP BV data is stored in a relational star schema but revealed
to the universe as a Infocube.

= Universes can access this cube by using BEx queries or
revealing the cube directly

= Recent software improvements accelerate the performance of
those resultant queries
Query pruning
= Accessing the relational structure underneath can accelerate
performance at a cost ...

Data Federator views

Future semantic layer improvements
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[ SAP BVV — Universe Architecture

SAP Business Objects platform

Web Intelligence

MDX Queries SQL Queries |

SAP NetWeaver —- BW OLAP Engine

NetWeaver Bl

(;- Real Experience. Real Advantage.



| SAP BW — MDX vs. SQL

x
b
:

BW Server Feature

BW Hierarchies

Restricted and Calculated Key Figures

BEx Queries

BW Variables

Currency and Unit Conversion

Exceptions, Conditions

Security

AVG, COUNT, SUM, MIN, MAX Aggregations

Navigational Attributes

O BB BN ENE NN

Mass Data Enabled

Ad-hoc Reporting

Federation (e.g. BW — RDBMS)

Non Cumulative Key Figures
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[ SAP BW — Evaluating Universe Access Methods

= OLAP universes support more SAP BWV features
... but there is a performance cost (speed)

* Data Federator allows much faster retrieval
... with fewer SAP BW features supported

This is possible by accessing relational star behind the cube
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[ Conclusion

= Universes are a great way of making data accessible to the
masses

= Taking into account the source and layout of that data matters

= This presentation has introduced several topology-specific
techniques

= Using these techniques at home can accelerate current
universe solutions
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[ Questions !

Alan Mayer

alan.mayer@solidgrounded.com
214-295-6250 (office)
214-755-5771 (mobile)
214-206-9003 (fax)

SolidGround

Technologies
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Thank you for participating.

Please remember to complete and return your
evaluation form following this session.

For ongoing education on this area of focus, visit the Year-Round
Community page at www.asug.com/yrc
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