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Bl front-ends and the questions they answer

level of aggregation
sisAjeue jo yidap
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- " case-based
rule-based ) ]
reasoning
systems o,
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Set goals and measure...
1. definition of KPIs
2. KPI measurement

Understand why...
3. group by ...

4. filter by ...

5. drill-down

Find new patterns
6. predict ...
7. find patterns ...

Make decision
8. apply rules
9. reuse cases
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Analysis: Bl tools — front-end

1. monitoring:
¢ support definition of KPIs and their connection to data
¢ offer possibilities to monitor status of indicators

¢ offer a possibility for drill-down, e.g. when indicators are
off-target, to understand cause for deviation

2. explorative:

¢ support ad-hoc aggregation of numbers e.g. to make
decisions about a particular product, customer, supplier
or sales rep

¢ support gueries for particular facts, needed to make
decisions in core business processes

¢ predict (mainly) customer behaviour to optimise sales
and marketing strategies, find patterns

-~

BSC tools

dashboards,
reports

OLAP

OLAP

query tools
CBR

data mining
tools
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Requirements for Bl tools — front-end

1. monitoring : R
¢ support definition of KPIs and their connection to data Zf,fhtg:cllsrds’
¢ offer possibilities to monitor status of indicators reports
~ ¢ offer a possibility Tor drill-down, €.g. when indicators are o
off-target, to understand cause for deviation OLAP

2. explorative:

¢ support queries for particular facts, needed to make
decisions in core business processes OLAP

¢ support ad-hoc aggregation of numbers e.g. to make
decisions about a particular , customer, supplier
or sales rep

¢ making prediction, e.g. to optimise sales and marketing d"t;’ mining
strategies tools

-~
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DEFINITION OF KPIS
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Definition of KPIs starts with the Goals

m KPIs (Key Performance Indicators) help to measure the
achievement of goals.

m This means, KPIs only make sense, of the goals are known

m Steps for KPI definition:
1. Define goals
Determine KPIs for the goals
Determin target values for the KPIs
Measure the KPIs periodically
Show KPIs and their values in a dashboard or report

w N
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Example: Balanced Scorecard

Finance

o 4L
0’(}9 \{g\c’ ,\'b‘ % ?96

o

How shall we show our
shareholders that we
are successftull?

Customers

<& ..
RS vision
How shall we present Mission

us to our customers?

Strateqg

o

Internal Processes

5 A&
S ST
PRIASRE

In which buisness
process do we have to
be efficient and
effective to satisfy
customers and
shareholders?

Innovation and Development

<
S

YLD
SEILES

o

How shall we improve
and innovate to achieve
our vision??
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1. Defining Goals

Example: ADOscore 1)

™9 ADOscore: Balanced-S ard-Toolkit (knut) - [UWD-Castle_forum (Ursache-/Wirkungsmodel... (2 HEI||><|
x

m Determine goals based on
strategy and success factors

m Assign goals to perpectives

m Cause-effect relationship can help
to determine means of a goal is
not achieved:

¢ Which other goals have an influence
on goal X?

= 1) ADOscore is a tool from BOC to graphically support the development of scorecards

v Prof. Dr. Knut Hinkelmann
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Principle: Cause-Effects are directed towards
Success of the Enterprise

Finances
| f
Custon ers
| ]

Processes/
Products

1

W Innovation/

- Development
;»““ -
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2. Determine KPIs

For each goal appropriate
Indicators are determined

Example: ADOscore

Salanced-Scorecard-Toolkit (knut) - [UWM_2004 0.1 (Ursache-/Wirkungsmodell) *]

KPIs are indicators to
measure, whether a goal is
achieved

Specify indicators such that

. the achievement of the goal
can be recognized from the

— =l indicator
KP1 ... the behaviour of involved
peoples in directed toward the
goal goal achievement

-~
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3. Specify Target Values for KPIs

m Specify target values for the indicators

¢ Types of targets:

e minimal value (if a high value is expected)
— e.g. ROI, revenue, number of customer

e maximal value (if low value is benefical)
— e.g. costs, time

e interval (if value should be in a specific range)
— e.g. number of employees

-~
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Choosing the right KPIs —example 1

The company WoodToy Inc. designs and produces funny wooden toys for
children and adults. An important goal in their strategy is to increase
innovation, i.e. to have more innovative products. Recently, they have
introduced an idea management system where employees from the R/D
department can place ideas for new innovative products. The following two
KPIs have been proposed for measuring the achievement of their strategic
goal “increase innovation”:

¢ KPI 1: Number of ideas in the idea management system

¢ KPI 2: Percentage of sales revenue attributable to new products that
came out of the idea management system

Which KPIl do you consider more suitable in order to
measure achievement of the strategic goal?

-~
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Choosing the right KPIs — @

eX am ple 2 Click here to Create a \
' Support Ticket

The company YourERP sells licences for ERP software that they develop. In all
licences, technical support is included at no additional cost. YourERP has learned that
the satisfaction of their customers with their products depends to a large degree on
how fast support issues are solved. They have defined the goal “solve support issues
faster”. The YourERP management has come up with the following two alternative
measures for that goal:

¢ KPI 1: average time (number of days) to first response
¢ KPI 2: average time (number of days) to final ticket resolution

¢ KPI 3: first contact resolution (= number of tickets resolved with the first
response)

Which KPI do you consider more suitable in order to
measure achievement of the strategic goal?

-~
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Choosing the right KPIs — example 3

A telecommunications company sells many contracts to new and
existing customers through telesales campaigns. The goal is to
maximise the profit that results from the campaigns by optimising the
allocation of leads to campaigns. The company has the ability to create
predictive models of customer behaviour. Two indicators have been
discussed for measuring the achievement of the goal:

¢ KPI 1: revenue from all contracts sold through campaigns

¢ KPI 2: the net present value (over the next 5 years) of all
contracts sold through campaigns

Which behaviour will each of these KPIs trigger?
Which one is better suited for measuring achievement
of the goal?
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Choosing the right KPIs — example 4

A public administration serves citizens with various services. The
underlying business processes are complex and knowledge-
Intensive, i.e. many exceptional situations can arise. In order to
be able to measure more accurately the time needed for case
completion, the management has introduced a workflow
management system through which all cases should be handled.
They are planning to measure the following KPI

¢ KPI: number of cases completed within a month

Do you foresee any problems with this KPI?
Which? What do you propose to avoid them?

=

-~
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Choosing the right KPIs — example 5

In Switzerland, physicians’ activities are billed using so-called
«tax points» that are proportional to the (assumed) difficulty of
the activity and that are defined by the law for each activity.
However, in some areas — e.g. psychosomatic medicine — tax
points are systematically lower for almost all activities.

A hospital wishes to assess the achievement of the strategic
goal «increase efficiency of physicians» via the KPI

¢ KPI: number of hours per tax point.

Do you foresee any problems with this KPI? Which? What
do you propose to avoid them?

-~
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4. Dashboard: Show Goal Achievement

Comparing values of KPIs with their target values

Example: ADOscore

A ADOscore Controlling Cockpit - Microsoft Internet Explorer - [Offlinebatrieb]

B ADO @ score® b

Controlling Cockpit
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© BOC GmbH 2003
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DASHBOARDS
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Definitions: Dashboards and Reports

A dashboard is a visual display of the most important information
needed to achieve one or more objectives; consolidated and arranged

. . . . )
on a single screen so the information can be monitored at a glance.”

from: C. Howson. Successful Business Intelligence

m Dashboards usually contain actual vs. targeted values of
KPIs and thus...

¢ ... are often closely related to strategic goals defined e.g. in a
Balanced Scorecard

¢ ... are used by management to visualise goal achievement

¢ ... contain highly aggregated data

m Areport is a summary of business data, typically in the form
of tables and/or diagrams

-~
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Dashboards — purpose

m Monitor performance of an organisation

When you want to know how your car is doing, the dashboard tells you, at
a glance, whether your car is healthy and progressing at the right speed
toward your destination.

A well-designed business dashboard helps you understand how healthy
your organization is, and whether it's progressing at a fast enough pace
toward its destination.

cited from «Dashboards at Eden, Inc.» case

4,253,310 24,000,000 110,800

Sum of Amount in USD Sum of Amount in USD
~ Target 18,50, streich target 24M Target 4.225M, Stretch target 54
- ( Closed Sales by Industry New Business Pipeline | ,,,,, o |
v 2006 Prospecting —
Qqualification ey Opportunities (Pipeline)
March 200
3 i Neets Ak Opportunity Name
2 Cardinal § GC 5000
& aER R Edge & 6C 5000 USD 860l

posal/Pri... LLoyds & GC 5050

ATB Financial upsell _
] ~ % ¥ . opportunity
Sum of Amount in USD (Millions) Sum of Amount in USD (Thousands) | _ oy . _ 5o e

Industry Account Type | Top 5 Sales Reps

- W Prospect
B Customer - Diract Other I T T T
L= —= Andy Macrola H i
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Common dashboard elements (1)

m KPI| visualisation: (usually) needs to highlight
¢ the target value
¢ the actual value

¢ the ranges of «red (poor), yellow (satisfactory), green (good)», if
defined

Revenue 2005 YTD *
r., g GRS amane) 0 50 100 150 200 2;0 3||:c|
bullet graph
thermometer dial chart (for color-blind!)

-~
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Common dashboard elements (2)

m Date dimension: visualisation of values over time
¢ usually displays time-line horizontally and values of a KPI vertically

executive dashboard

key figures

% revenues in mio

spark lines
no coordinates
for general trend only

-~

1000
Q00 -+
200
nt — o5
700 +
= 500 J
k ’ \ !’ \ ’ =#==Sales North
................................ 500
R == 5ales Midlands
"“hq__h A 400
] -
==5ales South
...... s 300 4
R I
il 200 -
....................... - - [
- L LA
llllllllllllllllllllllllllllllll 0 ! ! ! ! ! ! ! ! ! ! ! !
Jan Feb Mar Apriay Jun Jul Aug Sep Oct Nov Dec

line charts
with coordinates, details
use different lines for different categories
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Common dashboard elements (3)

m Place dimension: visualisation of values by region

e ! b L. 5] U ey Menth
.. - Ll .n-p.-. .Mw ONTARIO = . : O oy i
- é-""' e Y, T T S . : || Total Sales for Period
PINORTH "‘_\:_- : t -
o MONTANA DAKOTA | mmen, 7% > F e TTs < | from §
VAR e O [k -~ Otawa 4 1 i
SOUTH : % O vy g MANE S e b b 8
Rl L o e &y
l i oot ,NEW YORK /.. Boston ] Update States| |Clear States
i 't 4 |
/ Stores
o ' Period
By Date
By Month
By Quarter
Total Sales for Period
I oove Torget Coltonr %, " COMURASED 28 rom o
. y BTG To s
-!do*hrwl . d e
o 1\ Mecda | SariaClos® _ BAAMAS 1000 Mies || |Uprdste Stores| |Cear Stores
ok JALISCO. L mievien Cire P i :
regional heat map

encodes sales values with colors on a map
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REPORTING
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Reporting

m Reporting = gathering, presenting and formatting certain data
In @ meaningful way.

identify define define implement
recipients content layout process

= who needs the = select relevant = how to turn data into = define

information? KPIs information? distribution
= what decisions " define = define general way of channel(s)

do they need aggregation and presentation = jmplement

to take? drill-down levels = select visualisation service

= define reporting paradigms
frequency and = (define interaction)

up-to-dateness

-~
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Reporting — kinds and purpose

m fixed reports: help in monitoring important key figures and
relationships on a regular basis

m ad hoc reports: help in making strategic and operative
decisions by answering guestions

m production reports: reports drawn from operational
(transactional) systems or operational data stores (e.g. a list
of open orders), used for operative decision-making only

-~
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ONLINE ANALYTIC PROCESSING - OLAP

Knut Hinkelmann

-~
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Objectives of Data Modeling

m operative databases

¢ Transaction processing by high granularity
¢ Progress friendliness by normalisation
¢ Storage efficiency by normalisation

m Data Warehouses

¢ user friendliness by low granularity
¢ query efficiency by denormalisation
¢ closeto business by indicators and dimensions

»  Data model of operative databases cannot be reused for data warehouses

e f [Lusti, 1

v Prof. Dr. Knut Hinkelmann 28
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Star Schema for Relational Data Warehouses /Marts
to support OLAP

Star Schema:

logical database schema,
D which places dimension

I tables of a relational
D - D
/‘ N
D D
”

table for easy querying

Maping of
multidimensional data to
two-dimensional tables.

database aroung a fact
v Prof. Dr. Knut Hinkelmann 29
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Star Schema

DIMENSION A DIMENSION B
key key
description description
category Al category B1
category A2 category B2

FACTS

key A

key B

key C

key D
DIMENSION C o DIMENSION D
key attribute — ey
description description
category C1 category D1
category C2 category D2

-~
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Example of a Start Schema for Retail

PERIOD PRODUCTS
e product#
_year product group
month \ product name
color
SALES i
date brand
product#
tore#t
STORE - tion
action#
store‘fl-L / revenue ACTIONS
country salesnumber i
region \ action#
i actiontype
medium

SALES: Key from the four foreign keys give 1:n relation to dimension tables

v Prof. Dr. Knut Hinkelmann 31
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Snowflake Schema

Minimizing Redundancy by Normalisation of the Dimension Time

_I— MONTH
m The denormalised dimension TIME has
the attributes

TIME ACTIONS TIME(Year, Month, Day, MonthName,
| DayName, Weekday?)
/ m Normalised TIME

SALES TIME(Year, Month, Day, Weekday?)

MONTH(Month, MonthName)
STORES PRODUC
TS
Source: [Lusti, 1999]

DAY (Day, DayName)
v Prof. Dr. Knut Hinkelmann 32
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MULTIDIMENSIONAL ANALYSIS:
OLAP
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Requirements for Bl tools — front-end

1. monitoring:
¢ support definition of KPIs and their connection to data
¢ offer possibilities to monitor status of indicators

BSC tools
dashboards,

¢ offer a possibility for drill-down, e.g. when indicators are
off-target, to understand cause for deviation

2. explorative:

¢ support queries for particular facts, needed to make
decisions in core business processes

¢ support ad-hoc aggregation of numbers e.g. to make
decisions about a particular product, customer, supplier

reports

OLAP

OLAP

J

or sales rep
¢ making prediction, e.g. to optimise sales and marketing :’“t;’ mining
strategies ools

-~
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Information needs requiring OLAP analyses (1)

What are the profitabilities by customer segment?

What is the number of visits to the branch office compared to
ATM and e-banking?

How many receipts, rejects and parts per million value do we
have per supplier

What sellers’ strategies work best to yield high and profitable
sales?

VWhere are campaigns more successful and where less?

Which sales are afttributable to sales rep XYZ7?

-~
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Information needs requiring OLAP analyses (2)

m Monitoring of strategic goals: analyse deviations from target

values, find root causes:

number of
complaints
relative to sales

Y -90
©.
number of
complaints T
relative to
sales
0.13

o o

number of
complaints

number of sales

-~

m Who is complaining?

¢ Number of complaints per
customer (segment)

m What are they complaining
about?

¢ Number of complaints per
product/service
m When did they complain?

¢ Number of complaints per week
/ month

v Prof. Dr. Knut Hinkelmann / © Dr. H. F. Witschel
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Information needs requiring OLAP analyses (3)

m Exploring /analysing to support decisions: find patterns.

, Inquiries about the product or similar
wno

__—7 (targets)? Oones.
m Who is buying?

—> when?
¢ sales per customer (segment)

3] ﬁ =
Vin d Alsace
e s

~ . m Which channels do they use?
channel(s)? ¢ sales per channel
m When do they buy?
Example: how to market a ¢ sales per quarter / month

new product (a «pinot gris»
from Alsace)?

m Where do they buy?
¢ sales per region

-~
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END USER VIEW — OLAP
OPERATIONS
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Dicing and Slicing

-~

An OLAP cube can be regarded as a
multidimensional cube

From a cube only two dimensions are visible
on a two-dimensional interfact (e.g. as a table)

Slicing

¢ Contraining one dimension

Dicing

¢ Constraining several dimensions
Pivoting

¢ "turning" the cube to show other dimension
Roll-up/Drill-down — Split/Merge

m Aggregate or detailing views

v Prof. Dr. Knut Hinkelmann

39



n ‘ w LSJnri]verlsitfyBof {\pplied Sciences Northwestern Switzerland
OLAP Operation - Slicing
Reduction of the dimensions in a multi-dimentional cube

« Constraining one dimension to a particular value

Example: Constraining time

2004
2005 Al 7’
2004 i |
. L Biking
Biking [r—
. r Running
Running A .
Football : !
Golf
Golf
Outdoor
Outdoor Y v >

Northern Middle South

>
Northern Middle South Europe  Europe Europe
Europe Europe Europe

-~
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OLAP Operation — Slicing

m Slicing Is selecting a group
of cells from the entire cube
by constraining one
dimension to a particular

Product
=/l Products

dcCessories
. .
mountain bikes

Date
Q3

Kennzahlen

® Eevenue & Revenue

8.925,00
1.810,00
7.115,00

o4

Kennzahlen

34.925,00
3.150,00
31.775,00

value.

location

| data for a
ven location

all data for a given
point in time

ereresernsnrssanane N

all data for a

o
/

product

given product

time

\ 4

slice: Country = Austria

Product
=/ All Products

ACCessaries
mountain bikes

Date
Hga
Kennzahlen
® Revenue ® Revenue
215,00 7.230,00
215,00 170,00

7.060,00

“loa

Kennzahlen

Slicer: [Country=Austria]
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Layers as Additional Dimensions

File Edit “iew Esplore Format Toole Window Help 7] x|
] =3 Qo] &w|E|R [ o0 e ] L]
i ¥
= Mazdag Inde:x 4|

494 Lawer1 of 4 =
Bank | 23011, na na 22915
Biotechnolooy a1'968 13261 na a5'7a8
Computer 153'948 64796 GE1'7E89 148'835
Industrial 148'311 158937 71397 147450
Insurance 270406 na na 260'487
Other Finance 94'9495 19167 na 94777
Telecommunications 303266 a01498 E] 283631
Transportation J90'476R 704'4345 na 3860243
Masdag Index 1459'300 123553 169785 147877 =]
] | I
23011 [Bank.Morth Armerica) ,..—yj

-~

m Layers:

¢ Showing 3 (instead of only 2)
dimensions

¢ For each value of the third
dimions an additional layer
(Drag and Drop Fiscal Year to
the layer symbol)

m Example
¢ Showing Branch and Country of

HQ
¢ Slicing: Change to a different
Fiscal Year

v Prof. Dr. Knut Hinkelmann
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OLAP Operation - Dicing

Slicing in several dimensions
¢ Creating a smaller cube , showing only part of the cube

' 2006
2N 2005
Biki 2004
iIking
' Running
Running |
‘ Football
Football .
Gol
Golf | J .
>
Outdoor v Northern Middle South
Europe Europe Europe

Northern Middle South
Europe Europe Europe

-~
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OLAP Operations — Dicing pate
Hags Hoa
Kennzahlen Kennzahlen
. . . Product ® Revenue @ Revenue
O DlClng Involves selectlng = All Products 8.925,00  34.925,00
a subset of cells by " accessories 1.810,00  3.150,00
SpeC|fy|ng a range Of *'mountain bikes 7.115,00  31.775,00
attribute values for more
. . dice: month = {September, October}
than one dimension. ‘product5={53123, SB234}

location

Date
Septeml}er * October
Kennzahlen Kennzahlen
Product ® Revenue @ Revenue
time Mountain Bike 58123 2.300,00  13.800,00
Mountain Bike SB234 1.765,00 8.825,00

product

-~
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OLAP Operation - Pivoting

Rotating the cube to show other dimensions

Rq 8’7fi
hp: 0,
2005 £o0g, "ing 5
2004 0,. 6.3
Uty O/f

Oo -

Biking
Running o
Football s
Golf 2004

Outdoor l--- Northern Middle South
Europe Europe Europe

>

Northern Middle South

Europe Europe Europe

-~
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OLAP Operation - Pivoting

File Edit Wiew Explore Fomnat Tools Window  Help == %]
D|=|QIS|@] o & [w|E @)% [ o) ||| x| m Selection of dimensions

i |+

m Drag and Drop a dimension
of the horizontal line to the
window

. mPuwerPlay Special Edition - | ?Play1 of HASDAQ [Explorer]]
Biotechnolc File Edit “iew Explore Formygt Tool: window Help - |ﬁ’|£|

Computer s £|*||E|{}| Iﬁn|ﬂ|ﬁ|ﬁ|ﬂl||ﬂ|l£||_. Example: Drag and DI‘Op the

Industrial

= \ : . .
nsuance [2 — dimension Country of HQ in
Cther Finar Mazdany Index I Fizcal “ear I Cn:nu!r‘f of HQ I Masday Composite I | |
Telecammi Morth Armerica Europe Azia | CountryofH@ | = the COIumn headers and thus
Transportal | 5o s — pr exchange Fiscal Year
[ Masdan Ind | gitechnalogy £4'325 26'932 55'233
22'15 [Bark. | Computer 191903 80'336 186'273

Industrial 172717 1496110 171'996

Insurance 2884749 na 278484

Cther Finance 47114 174507 95371

Telecommunications 298746 91'536 289971

Masdang Index 169744 127654 168'2149 Ll

<] o]

AE'023 [Bank.Morth Amernical ,..-:"z'

-
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. Date
OLAP Operations —roll- a =
1 Kennzahlen Kennzahlen
up/drlll down Product ® Revenue @ Revenue
- = All Products 8.025,00  34.925,00
m Attribute values often have a O
. . '+ accessories 1.810,00  3.150,00
hierarchical structure. *'mountain bikes  7.115,00  31.775,00
¢ e.g. products can be organised
into product categories ‘
¢ For sales guantities, we can
aggregate (roll up) the Date
expenses across all the to3 Flos
: h hi
prOdUCtS in agroup. Kennzahlen Kennzahlen
Product ® Revenue @ Revenue
¢ Conversely, we could split the ~/All Products 8.925,00  34.925,00
total quantities (drill down) into *accessories 1.810,00  3.150,00
ones for each product in the ~'mountain bikes 7.115,00  31.775,00
group Mountai_n ai_ke SB123  2.300,00  13.800,00
Mountain Bike SB234  1.765,00  8.825,00
Mountain Bike SB345  3.050,00  9.150,00
screenshots taken from Pentaho CE)
v Prof. Dr. Knut Hinkelmann / © Dr. H. F. Witschel 47




nw

Date
o3 o4
: . K hl K hl
m Split = show details for a value — e
by adding a dimension ~ Al Products 8.925,00  34.925,00
. : *) accessories 1.810,00 3.150,00
¢ e.g. split sales by region ““'mountain bikes  7.115,00  31.775,00

m Merge = remove a dimension

University of Applied Sciences Northwestern Switzerland
School of Business

OLAP Operation — split/merge

such that data is aggregated for
that dimension

-~

Date
tga g4
Store name Store name
=/ All Store.Store names " Austria Germaw '+ Switzerland |~/ All Store.Store names ' Austria Germaw *! Switzerland
Kennzahlen Kennzahlen Kennzahlen Kennzahlen  Kennzahlen Kennzahlen Kennzahlen Kennzahlen
Product ® FRevenue ® Revenue @ Revenue @ Revenue & Revenue ® Fevenue @ Revenue ® Revenue
= all Products 8.925,00 215,00 Q0,00 8.620,00 34.925,00 7.230,00 2.730,00 24.965,00
"+ accessories 1.810,00 215,00 Q0,00 1.505,00 3.150,00 170,00 430,00 2.550,00
' mountain bikes 7.115,00 7.115,00 31.775,00 7.060,00 2.300,00 22.415,00
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OLAP beyond the cube — —
drill-through “gs  [Hos

Kennzahlen Kennzahlen

Product ® Revenue ® Revenue

0 DI’i”-thI’OUQh = enable = Al Products $8.925,00 ¥34.925,00

: : . *+laccessories £1.810,00  ©3.150,00

viewing the Orlgmal data *!mountain bikes (%7.115,00Y) ¥31.775,00
(e.g. transactions) by —

changing to another data
source or showing all
relevant fact table rows

Drill Through Table for revenue @

~ year ar ® month ¢ date & predw ategory o product_name @ # couniry ® province ® store_name ® brand ® revenue
201303 September|28.09.2013/mountain bikes Mountain Bike SB123 Switzerland Bern Store Bern Swiss Bikes| 2.300,00
2013 /93 September | 28.09.2018 mountain bikes Mountain Bike SB234 Switzerland Solothurn  |Store Solothurn |Swiss Bikes|  1.765,00
2013\Q3 September|29.09.2013 fmountain bike Mountain Bike SB345 |Switzerland Bern Store Bern Swiss Bikes| 3.050,00

Seite 1/17F

gllen/Seite A

-~

v Prof. Dr. Knut Hinkelmann / © Dr. H. F. Witschel 49



n w University of Applied Sciences Northwestern Switzerland
School of Business

Example Application of OLAP (1)

a) Protocol:

¢ slice: use region=EMEA as a slicer

¢ merge: remove product and time from the display
¢ move order status to columns
¢

dice: constrain order status to the values
«disputed» and «on hold»

i Kennzahlen
¢ Answer: we have problems with Quantity
e Danish Wholesale Imports Order Status

] Customers ® Disputed ® On Hold
® EurO+ShOpp|ng Channel =/ All Customers 433 217

¢ \Volvo Model Replicas, Co Danish Wholesale Imports 174

Euro+ Shopping Channel 259
Volvo Model Replicas, Co 217

Slicer: [Territory=EMEA]

-~
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Application of OLAP (2)

b) Protocol:
¢ split: add the Product dimension to columns

¢ Answer: the problematic customers have ordered «Classic Cars»,
«Motorcycles» and «Trucks and Buses»

Kennzahlen
Quantity
Order Status
Disputed On Hold
Product Product
Customers ® */Classic Cars ® * Motorcycles ® */ Classic Cars ® * Trucks and Buses
~All Customers 174 259 46 171
Danish Wholesale Imports 174
Euro+ Shopping Channel 259
Volvo Model Replicas, Co 46 171

Slicer: [Territory=EMEA]

-~
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Application of OLAP (3)

m Protocol:
¢ split: add the Time dimension to columns

¢ dice: constrain the Time dimension to «All years» and «2005»

259 ordered motorcycles

¢ Answer: in 2005, we've had disputes with Danish Wholesale Imports
over 174 ordered classic cars and with Euro + Shopping Channel over

Kennzahlen
Quantity
Order Status
Disputed
Product
Classic Cars Motorcycles Classic Cars -~ Trucks and Buses
Time Time
Customers o~ /All Years ® * /2005 @ ~/All Years ® * /2005 @~/ All Years @ ~/All Years
Danish Wholesale Imports 174 174
Euro+ Shopping Channel 259 259
Volvo Model Replicas, Co
)’w Slicer: [Territory=EMEA]
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