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Business Intelligence (BI)




The Top Challenges of Midsize Companies DYLQS

= |Improve efficiency, reduce costs
= Strengthen customer relationships, acquisition, sell more
= Predict and respond to trends, optimizing business models

= The highest-priority technology solution chosen by 75 percent of
respondents...

“Turn mountains of data into
meaningful insights”




Business Intelligence, prace s daty D,[QS
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Business Intelligence je soubor nastroju, technologii a metod, které
umoznuji nalézt v datech informace (znalosti). Cilem je ziskavat
podklady pro kvalitnéjsi rozhodovani (decision support).

1. Mit data.

2. Védét, ze mam data.

3. Védét, kde mam data.

4. Mit pfistup k datim. Vysoké Neuronove sits, .

5. Mit data z dlvéryhodného .
Reporting

zdroje!

Zpracovani dat Data warehouse

OLTP
Operacni databaze

/

Nizkée



NTERPRISE SYSTEMS DISTI

DS
Dashboards/Reports

Planning
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Accelerating Your Journey to Business Optimization D[QS

Business

Value Business

Optimization

Information

as a Strategic 5X more value realized by
Asset organizations using

information effectively

Data
to Automate

the Business

Maturity of
Information Use




Key Challenge is Unlocking the Value of Information D[QS

JE ENTERPRISE SYSTEMS DIST!

aVolume = Business *}Enterprise

“=a&iVariety == \Velocity se¥Alignment

52% of users
don’t have

confidence
&  in their information?

miss

& information
g they should have used?

A

.  42% of managers
B use wrong

information
& at least once a week?

1AIIM 2008 Survey
2Accenture 2007 Managers Survey
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Business Intelligence & Performance Management DIQS
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Financial Management

How are
we doing?

Revenue Expense
What should R@c&ﬂmﬂ@ébboﬁrd
we do? glaivsls fodéistingstgldue

poshscreaswitefuel costs
understanding of
ﬁ* . impact to other

SPorting & Ana"y> expenses and profit

Planning

Asset Management



THE ENTERPNSE SYSTEMS DISTRIBUTOR

Finance

Sales Operations

How are we doing?
Scorecards and Dashboards

Marketing = PERFORMANCE Why?
_ Reporting & Analyt
t?

What should we be doing?
Planning, Forecasting and Budgeting

Customer
Service

Human
Resources

IT/Systems
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The Performance Management Journey
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Departmental B Enterprise Bl Capabilities Coordinated Decision
Applications Independent Planning Making

PERFORMANCE
/

MEpsuRING MEasurING, J MeasyriNg,
/ © o \ f (Y
¢ monrrorsY E/monrrorsy . /MonyToRsY

7
/

/ PLANNING PLANNING PLANNING

—

Ren et ® o # s
gp"ﬂnue & ANN-‘E’\ EPORTING & ANI“-‘E'\ EPORTING & ANP“'ﬁ\

Common Platform for ALL Leading SOA capabilities make B
Performance Management needs, available as a service for easier
not a “Suite” integration
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Narust objemu dat v Case, spolehlivost dat DKQS

THE ENTERPRISE SYSTEMS DISTRIBUTOR
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Uvadi se, ze kazdé priblizné 3 roky se objem dat ulozeny v databazich zdvojnasobi.
Tento geometricky narlst nutné znamena nutnost zkvalitnéni procesu zpracovani
dat.

Podle informaci z IBM Infobahn 2009 Bl naruby v témér 50% pripadl uzivatelé
(manazefi, analytici) pracujici s daty:

1. Pracuji s nespravnymi nebo neuplnymi daty.
2. NedUvéruji svym datim (a podle 1. zda se opravnéné).
3. Alespon 1x tydné Cini védomé (!) rozhodnuti, ktera z takovych dat vychazeji!



Vyvoj Data Warehousingu

DINS
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STAGE 1 STAGE 2
REPORTING  ANALYZING
WHAT WHY

happened? did it happen?

e,
! t

Primarily  Increasein
Batch Ad Hoe
Queries

Bsatcn B 2 Hoo

STAGE 3 STAGE 4 STAGE 5
PREDICTING OPERATIONALIZING ACTIVE WAREHOUSING
WHY WHAT MAKING
will it happen? IS Happening? it happen!

——

Analytical . '
Modeling Continuous Update & Event Based
Grows Time Sensitive Queries Triggering

Become Important Takes Hold
.Anal:ﬂics D Confinuous Lipdate . Event-Based

Short Queries ) }
Triggering




Strucna charakteristika podnikovych IS DVLQS

THE ENTERPRISE S

Prvotni pozadavky na IS se tykaly hlavné evidence. Data byla pofizovana pokud mozno v
realném Case a pozadavky na vystupy byly (a jsou) obvykle v podobé:
*Prehledu detailnich zaznamu (napf. prehled prodeje za obdobi).

*Tisku dokladu (faktura, objednavka, dodaci list, vypis telefonnich hovoru, bankovni vypis,
doruCenka zasilky apod ...).

*Tisk standardnich vykazu (ucetni vykazy, pfiznani k DPH, atd ...)

Jednotlivé systémy nebyly (nejsou) vzajemné propojené. Mnoho informaci (napf. o
zakaznicich, produktech, apod ...) bylo vedeno duplicitné.

Byly pouzity ruzné ,technologie®. Kromé IS podporovanych dodavatelskou firmou byly
nékteré systémy vyvijeny v ramci vlastnich zdroju (obvykle na technologiich FoxPro,
Paradox, MS Access apod...) popf. bylo vyuzivano vystupl do Excelu s naslednou
upravou dat.

Pro ziskani souhrnnych informaci z vice datovych zdroju bylo nutné data transformovat do
1 prostfedi (obvykle MS Excel), nejCastéji pomoci riznych ,automatizovanych® postupu
(maker). Tento proces mohl mit jistou ¢asovou prodlevu a diky moznostem rucniho vstupu
do dat nemusi byt dostate€né spolehlivy.




Trocha pohledu na vyvoj IS

DNS
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Prvotni pozadavky na standardni IS (ERP)

Prvotni pozadavky na IS vytvoreny na
zakazku

* Chceme vést ucetnictvi
* Mzdy a personalistiku

* Sklady,

* Odbyt, fakturaci

* Objednavky, ...

\/—

* Evidence dopravy, sledovani zasilek
online (doprava, logistika)

* Evidence doklad( (napt. e-mailt),
workflow

* Planovani (vyroby, Ucetnictvi, lidskych
zdroju, atd ...)

* Sledovani hlasovych a datovych sluzeb
(telekomunikace)

* \lybér penéz z bankomatu, pouziti
platebnich karet (banky)




Zakladni terminologie

ERP (Enterprise Resource Planning) — kompletni podnikovy informacni systém (IS)
CRM (Customer Relationship Management) — obvykle soucdst ERP
Relacni databaze (db) — obsahuje tabulky a vazby mezi tabulkami. Pouziva jazyk SQL.

OLTP (On-Line Transactional Processing) — technologie zpracovani dat, typicka pro ERP.
Multidimenzionalni db (mdb)- obsahuje data uloZzena do mdb struktur (kostek). Pouziva obvykle jazyk MDX

OLAP (On-Line Analytical Processing) — technologie zpracovani dat typicka pro MDB. Existuje relacni (ROLAP),
multidimenzionalni (MOLAP) a hybridni (HOLAP).

(De)Normalizace — zplisob optimalniho ulozeni dat v db. Obvykle 3. normalni forma.

Dimension (dimenze) — rozmeér, podle kterého se sleduji data (napt. Zakaznik, Obdobi)

Hierarchy (hierarchie) — popisuje vztah nadfizenosti mezi prvky dimenze. Dimenze muze mit vic hierarchii.
Level (Uroven hierarchie) — hierarchie obvykle obsahuje vice Urovni (napf. Rok — Mésic — Den, Rok - Tyden).
Member — hodnota na dané trovni (napf. Leden, Unor, ...)

Fact (hodnota) — Ciselné vyjadreni sledovanych hodnot v ramci dimenzi.

KPI (Key Performance Indicator) — klicovy ukazatel.

Drill Up / Down — prichod Urovnémi dané hierarchie, up = slucovani, down = zjemnéni.

Drill Through — prlichod na jinou Uroven (obvykle detailné&jsi), realizovan ¢asto samostatnym reportem.

Data Mining (dolovani dat) — ziskavani skrytych informaci a souvislosti z dat.

Data Warehouse (datovy sklad) — centralni dlozisté dat (dalsi def. dale)

Data Mart — ¢ast datového skladu slouzici konkrétnimu ucelu nebo uréena konkrétni organizacni jednotce.
Operational Data Store (ODS) — operacni databdze slouZici k okamzitému rozhodovani.

ETL (ELT) — proces plnéni datového skladu (Extract, Transform, Load).

Active Warehouse — datovy sklad pracujici (témér) v realném cEase.




Relacni databaze vs. Analyticky slovnik DVLQS
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- Context Explorer
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Multimedilni DB DINS
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Obchodni regiony
dimenze
a ( ) .
CR SR Némecko  VSechna

lenilona

Vsechny
mésice

A
Vyrobky

ze dfeva

Novinovy
papir

robky
(dimenze)

Bunidina

Vy

K

Soucet
(celkovy objem prodeje)

Viechny
v vyrobky

Ukazatel: Objem prodeje (tis. K<)




Reporty, Dashboardy
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Here is the Blackberry 8800 Scorecard:

L

BlackBerry

QO -V LrE 2-8E
O cognos viewer - Sales Performance Dashboad ||
dermadimin

Rewnue
e @ na

UROPE)

"? -3 X
I\ Report

&t

7 I - o < [

——— —_— — ]

KEY SALES CONVERSIONS

Conversion | APO EUROPE NA
FY04Q1 22% 23%  24%
FY04Q2 40% 5% 0%
FY04Q3 32% 23% 2%
FY0403 37% 33% 30N
FY(EQL 20% 25% 18%
FY0sQ2 6% 24% 20%

FYOS03

2%

16%

& | ¥ |Employee Surve
© 4 | Pipeline convers:
[} ¥ | Order fulfilment:
-9

— L




OLAP Operace DNS
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Expected volume 2004 008 Pl 07 Summary Expected volume 01 02 03 Summary
Camping Equipment 474,500 5,342,830 6,044,005 4835650 21,963,645 Camping Equipment 080,710 2,050,010 704530 4,835,650
Golf Equipment 864,525 1,019,785 1,208,190 | 845830 3979450 Golf Equipment AN 32N 140430 885,950
Mountaineering Equipment 2,248,350 3,184,385 3090440 | 8,524,185 Mountanegring Equpment 1,302,520 1,330,055 457,365 | 3,090,440
Qutdoar Protection 470445 340,335 1,367,080 592035 10,242,795 Qutdoor Protection 45,30 5790 91635 594935
Personal Accessories 35,001,590 | 43,126,085 | 50,967,235 | 33,386,205 | 167,481,115 Personal Arressories 15,068,020 17,118,740 5,597,345 | 38,386,205
Summary 45347,120 55478,385 63,572,505 47793180 212191190  Summary 19654450 21146005 6992725 47,793,180
% Drill up }
Expected volume = 2004 008 2008 007 Summary Expected volume February  January  March Summary
Caoking Gear L0650 2005870 3162070 2,218,280 10,306,890 Camping Equipment 704950 577080 748,070 | 2,080,710
Lanterns 916,450 951,480 1,290,325 197,740 | 4,055,995 Golf Equipment 12450 101950 131,050 357,270
Paks 4,05 473 ThA0 0 558830 2,308,760 Mountaineering Equipment 465,620 360,330 476,030 | 1,302,520
Sleeping Bacs 34e0 e43515 80875 577450 2,570,180 Outdoor Protection g4y 68045 2300 245330
Tents 505,225 717230 855895 SB33M . 2731820 Personal Accessories 5,275,500 4,322,745 5,070,375 15,668,620
Summary 4740560 5542830 6844605 4835650 21,963,645 Summary 6,703,845 5431680 7518925 19,654,450




OLAP Operace ])VQS
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2006, 2004
2005

2004 Campingausristung

1 1 ingausristun, ‘
= Slice and dice |

_ i .
Outdoor istung

Outdoor-Schutzausriistung

Golfausriistung

®= Omezeni poctu kategorii v dimenzi = - J—

Bergsteigerausriistung

Nordeuropa eurog
—_—— Mitteleuropa

Nordeuropa Stideuropa
Mitteleuropa

= Drill-down

265
2006
2004 2005,
2004

Campingausristung

= Detail vramci dimenze |

Outdoor-Schutzausriistung

Outdoor-Schutzausriistung

Golfausriistung
D . Golfausriistung ¥ 4
. r I - u Nordeuropa Siideuropa
Bergsteigerausriistung I Mitteleuropa

T B T P
Nordeuropa Sudeuropa
Mitteleuropa

= Sumarizace v ramci dimezne

2006
2005
2004

Campingausriistung

[ | 2006
- Y 2005
Accessoires i 2004

Outdoor-Schutzausriistung Insektenschutz

[l \"4 .
= sumarizace nad vsemi d aty
Bergsteigerausriistung ) Erste Hilfe

Nordeuropa SﬁdeuyopaE Siideu ropaE

. 3
. P I VO t Mitteleuropa Mitteleuropa

= OtocCeni os By

Campingausriistung

Accessoires

Outdoor-Schutzausriistung

Golfausriistung

Nordeuropa Studeuropa
Mitteleuropa

Bergsteigerausriistung

_—
Nordeuropa Stideuropa
Mitteleuropa



Slice
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Cellphones

Modems

Product

Wireless Mouse

Radar Detector




Dice
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2003

2000
Cellphones
e
U ey’ o
-
™ -

= odems can. us Qthek
& e -
s
e

Wireless Mouse L

Radar Detector

MNA, Euro Asia Africa

Location



Drill down

D!
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date

store

— "EverMore'

date

date

gDty
e AL e
’95‘;?".4':‘.‘7'-

store

— 'EverMore’

store

month="Aprl 2008’

state="Florida'
L7

a‘*’o
°
Q

category="Food'



DINS
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TEEEL
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Pivot
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DNS

Time

19Npo.d

Location

.uusoo._n_



Reporting, Dashboardy

DINS
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Figure 5: Sample tactical dashboards using IBM Cognos 8 B/
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Dashboards Accelerator - sablony
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Scorecard

Nahled -> Trend -> Detaily

Status | Dffice Office Manager | Actual Plan | Difference | % of Plan Irends Chart Dot | tre
[ ] Iiami Marcus San Antonio | $210,060 | $220,000 -$9,940 95,48 Yoar to/Date Bookings vs, Cuota
J Dallas Jane Johannsen $269,522 | 354,000 -§54,475 7614
- B Dl (0D O Trach B W sty ool
o | &tlanks Helena Krack $133,773 | $177,000 | -§43,227 75,56
3,000,000 £ 000 100
. Houston Robert Roland $211,939 | $429,000 | -$217,061 49.4 =

@ = Excellent (Above 90.0%) = On Track (Between 70.0 - 90,0%) .= Warning (Below 70.0%

Moje alerty

Order Alerts

Urgent Shipping of Order 598982 has been delayved 01/11/05 02:47 PM
High  Order 393935 has shipped 01/11/05 02:47 PM
Account Alerts

High  Credit approval For AMTEC 01/11/05 02:47 PM

High  Cal Industrial has registered for customer webinar 01/11/05 02:47 PM
Company Alerts

High  Sales meeting mowed ko Jan 1sk 01/11/05 02:47 PM
High  Quarterly expenses due by end of month 01/11/05 02:47 PM

v 7 == - -
Zanorené tabulky 6,019,360.03 Indikétory
Dpportunity Name Rep Amount | Stage | Committed | Initiated | Forecast Date s’ v l “ ”IFLL T — 'l S mgATe——
X = 2003} Z2004) Lhange
T&T Support Conbrack Fred Carrier | $35,500 1 il 1z/01f04 0313105 KO I a C e YTD Operating Profit 32,202 21,942 DSB8
AlcaTec server upgrades | Fred Carvier | $25,500 2 ] 0901 /04 0313105 YTD ROE [ 24.94% . -3,89%
Total Dollar Amounts -
AlcaTec.com Mext Rev | Fred Carrier | $25,000 | 1 1] 100104 05/31/05 YTD Sales 1,120,783 1,220,060 2.869%
AlcaTec services contract | Fred Carrier | $19,000 3 i 10/01f04 03f31/05
T&T New Architecture | Fred Carvier | $15,000 | 2 M wjojos | 033105 YTD Grozz Margin 258,927
T&T Server Upgrades | Fred Carrier | $13,500| 5 ¥ 09j01/04 12/01/04 YTO Lozz Abzorption T140% |
- Average Company Size 2,700
450,000 1 W Cther M Shipping
400,000 4 W Technology B Machinery 100,000 -
350,000 4 Jo0o,000 -
300,000 900,000 -
250,000 500,000 -
Filrovani dat
150,000
_ - 600,000
100,000 - Reqgion Cffice Rep
a0 500,000 -
N Southeask LS (W | | Houston  w || Fred Carrigr W 400,000
=] az Q3 Q4 300,000
Sales Technical Proof Megaotistion Cloze
Calification Gualification




Dva zpuisoby budovani datového skladu DINS
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1. Data warehouse jako mnozZina data martu (bus architecture)
Ralph Kimball: "Data warehouse neni nic jiného nez sjednoceni d:

%ata Warehouse

Data marty je moZné sjednotit pouze za predpokladu tzv. "vSeobecné prijatych" dimenzi a faktd (conformed
dimension). V opacném pripadé neni mozné DM spojovat do 1 celku resp. pokud by se spojovaly, vysledkem
budou Spatna data!

Rychla implementace data mart. Redundance dat.

Nizké pocatecni naklady. Kazdy DM ma vlastni historii, ETL, dimenze, feSeni datové kvality.

HUF monitorovatelné procesy, vys$si HW i SW naroky na udrzbu.



Dva zpUlsoby budovani datového skladu D[QS

2. Centralni Data Warehouse (hub architecture)

Bill Inmon: ,(Centralni) datovy sklad je soubor integrovanych, predmétoveé orientovanych, stalych,
Casove se vyvijejicich detailnich dat".

Data Warehouse

Plus

Centralni datovy sklad pInény jednotnym ETL postupem, VySSi naklady na navrh a implementaci
pouzito 1 feSeni datove kvality a vytvofeny spoleCné dimenze. centralniho skladu.

Minimalizovana redundantnost dat. DelSi ,pfipravny” Cas.

Moznost centralniho monitorovani datoveho skladu

ODS je soubor integrovanych, predmeétoveé orientovanych, nestalych aktualnich detailnich dat vytvorena pro
aktualni potreby uzivateld.




Schéma datového skladu a Cognos

IBM COGNOS 8 Bl

1l [@——M8M™ 9
‘ Cognos 8

C Rizeni
Reporting Ad- - O GO = ', . pomoci :: >|:>
hoc Ana v Datové (XLS,...) Planning udalosti
kostky ‘ %
)&
/ Metriky 1‘ T
efinice sémantické vrstvy — Cognos Framework Manager :l
S @« 7
/\ C >
\/ \/
< :, C :7 DMart
DMart Datovy sklad
N~
N~ — (Data Warehouse) %
N C >
' ccm— I:ﬁ N—
DMart
DMart
N~ “ = 2 e
_ ETL
ETL
Zdrojové = .
A Zakazkovy IS, XLS, Externi data
systémy | epp / OLTP L

CSV, DBF
\/ |

—




Priklad Cognos 7 — co vSe zahrnuje DVQS

E ENTE nm E SYS

B I T S T

Budovani DW InfoSphere Warehouse
MDM 23 InfoSphere MDM

ETL, DQM & InfoSphere DataStage
Sprava metadat &) Framework Manager

Reporting Report Studio

Ad-Hoc Query Studio

OLAP, datoveé kostky Analysis Studio, Transformer,

PowerPlayer

%

Scorecarding Metric Studio, Metric Designer

1o

InfoSphere Warehouse
Data Mining

Data Mining

Planovani

Rizeni pomoci
udalosti

Lo

Napojeni na externi GO! Office

nastroje



Porovnani transakcnich systému (OLTP) a analytickych systému (OLAP) DVLQS
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Znak OLTP OLAP
Charakteristika Provozni zpracovani Informacni zpracovani
Orientace Transakéni Analyticka
UZivatel BéZny uzivatel, databazovy administrator Znalostni pracovnik (manazer, analytik)
Funkce Kazdodenni operace Dlouhodobé informaéni pozadavky, podpora

rozhodovani

Navrh databaze

Entitné-relacni zaklad, aplikacné orientovany

Hvézda/snézna vlocka, vécna orientace

Data

Soucasna, zarucené aktualni

Historicka

Sumarizace dat

Zakladni, vysoka podrobnost dat

Shrnuta, kompaktni

Nahled Detailni Shrnuty, multidimenzionalni
Jednotky prace Kratké, jednoduché transakce Komplexni dotazy

Pristup Cist, pofizovat a aktualizovat Pouze Cist

Zaméreni Vkladani dat Ziskavani informaci

Pocet dostupnych zaznamu |Desitky Miliony

Podet uzivatelu

Stovky — tisice.

Desitky — stovky.

Velikost databaze

100 MB az GB

100 GB az TB

Prednosti

Vysoky vykon, vysoka pfistupnost

Vysoka flexibilita, nezavislost koncového uzivatele

Miry hodnoceni

Propustnost transakci

Propustnost dotazt a doba odezvy




Rational Insight — Bl reseni pro vyvoj SW

D/

“THE ENTERPRISE SYSTEMS DISTRIBUTOR

Portfolio management
Project management

Requirements management

Architecture management

Change management

Configuration management

Build management

Quality management

N

Rational
Insight

~

Executives

>

Project managers

Delivery teams

/

34



<} Cognos Viewer - Project Dashboard - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help

N[=1F4

| &

Qe -

@ - ¥ [F] | Pseren Jyravores €8] (-

—E=- Jd 83

Address [ http:/fvega1l.svl.ibm.com:3080/insight/servlet/dispatch?h_action=dashboard&pathinfo=fcmafrag-header —true Spath =storelD(% 2 A0EF 33052438 3420 1ADSF FACI2AD 1BBF5 % 22) 8backlURL =% 2finsig * | Go | Links **

'~/ 'Rational Insight

BE Rational Insight

Work Completed

24

T Filters " ﬁnl‘:arter » Online Auction
Outstanding Work
40
Yy 35
@ Information 30
This dashboard is at 25
project level.
20
15
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