O stvarima koje bi svaki
DW/BI sustav trebao imati

Marino Ljubic

marino.ljubic@multicom.hr
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* Glavna podrucja ekspertize:
— Data Mining E:rl:lner
— Obracun i naplata (Billing)
— Upravljanje mati¢nim podacima (MDM)
— Skladista podataka (DWH) i Poslovna Inteligencija (BI)

— Upravljanje korisni¢kim procesima (CRM)
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Postoji li netko tko ovo

ORACLE" Business Intelligence

| Overview alance sheet | Cash Flow | Budget vs, Actual [ Asset Usage | Uquidty | Finsndial tructure | GLBalance | Trial Baance

Cash Flow Surmmary

Cick on the vakses to drill to Further datad

Operating Cycle & Cash Cydle

Click on the values to drilf to further detal

L

Select View Pivot Table v

Select Yiew Pivot Table v

2008Q1 2008Q2 2008Q3 2008Q4 2008Q1 2008Q2 2008Q 3 2008Q4
|Operating Cash Flow | $1,340,000| $2,037,000| $2,200,410  $186,170 Days Sales Outstanding
Financing Cash Flow __|(41,280,600) |($1,977,600) | ($400,364) | (§2,497,764) Avg Inventory Days
Investing Cash Flow | $0 $0| ($27,400)|  $58,700 Operating Cycle
Net Cash Flow $59,400 _ $59,400 $1,772,645 ($2,252,895) Days Payables Outstands
Cash Cydle

Trailing Four Fiscal Quarters View
Analyze -Refresh -Print - Export
Chick on the following link for a detalled view of the Cash Flow report

Total Expenses Trend

Click on the chart to gl to Ffurther detad

Select View GE v

&= Transaction Amount
0K

== Cumulative Expense Amount

70K

40K
30K
20K
10K

22 oK —
8 Aug-07 0 10 Oct-07

GL Account Category is equal to [ is in PL
and Group Account Number is not equal to | is not in REVENUE, OTHER INC

Analyze -Refrech -Print -Export

Trailing Four Fiscal Quarters View
Analvze -Refresh - Prink - Export

. Expenses by Category
./ Click on chart or vakues i table to dnll to further detad
Select View Graph v
ERIER: [

GL Account Category is equalto [ is in PL

and Transaction Amount is in top 10

and Group Account Number is not equal to [ is not in REVENUE, OTHER
INC

and Trailing Four Fiscal Quarters View
Analyze -Refresh -Print - Export

Net Working Capital Summary

Cick on the vakues to dhif to further detad

Pivot Table v

{2003 Q 12008 Q2 2008 Q3 2008 Q 4

Current Assets [ % ¢ s 4
Current Liabilties $0 $0 40 40
Net Working Capital $0 $0 $0 $0
Working Capital Turnover 0 0 o 0

Trailing Four Fiscal Quarters View
Analyze -Refresh -Print - Export
To view the complete balance sheet, click here to navigate to Balance Sheet Dashboard

Top 10 Cost Centers by Expenses

Cick on the cost center to dril to further detad

617%
6.273 2085%

712%

7.28% 175
oy 10.59%
ransa
| Transaction Ammount 19 to Total
Rank Cost Center Narme |

1 |Leasing $2,164,440 20.7%
2_|Controlers Office $1,843,700 | 17.6%
3 |Sub-Asseably Plant 1 | $1,109,760 | 10.6%
4 M1, Seattle Manufacturing Plant | $992,241 | 9.5%
S [No Department 4871,160 | 8.3%
6 _|Vision Operations Inventory $762,500 7.3%
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Bl trendovi

* In-Memory rjesenja

— lzgradnja podatkovne kocke u radnoj memoriji
racunala

* Nema zasebne analiticke baze
— OLTP je ujedno i OLAP
— Paralelni dvostruki storage (Row/Column)

e “Agile BI”
* Brze, bolje, jednostavnije
* Hmmm...
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Bl bez DW-a: Mane

e Konsolidacija podataka
e Data Quality

* Pracenje povijesti

* Performanse

— Skupi join-ovi (heterogeni izvori, transakcijske
tablice)

— Kompleksne “on-the-fly” mjere
— Masovne agregacije, trendovi

* Opterecenje operativne baze
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Bl s DW-om: Mane

* Spora implementacija
* ETL vjestine

Security

* Cijena

C

Access and Performance Layer
al els
el

- —
End-User Sandbox

Bl Applications Data




Data Quality
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Top N Status
5 |(All Column Val[w| | Apply | Reset
=
Table Evaluation Status Top 5 Tables - Bad Rows Count Top 5 Tables - Bad Rows Percentage
1,800,000
1,500,000 DWH_TARGET.DIM_ACCOUNT
o
£ 1,200,000 £
G o
> z
2 »
= 2 omom g DVWH_TARGET.DIM_CUSTOMER
u B 2
@ 00,000 @
300,000 OWH_TARGET.DIM_CURRENCY
0 - =
Tatles Cnt | Tables Pent E =
=] o
|Awdit Status. a =4
= ERROR 2 2 §
]
| SUCGESS H =
Grand Total = a
& i}
4
]
Table Last Exec
Business Name Audit Status__ [Rows Cnt__|Bad Rows Cnt__|Bad Rows Pont | Last Analyzed BadRows  |Ruks  |History
DWH_TARGET.DIM_ACCOUNT | ERROR | 3,287,578.00 1,448,048.00 44.04|7/12/2012 5:49:35 PM | View Rows | View Rules | View History
DWH_TARGET.DIM_CURRENGY | |l SUCGESS 170.00 0.00 0.00726r2012 5:42:35 PM| View Rows | View Rules| View History
DWH_TARGET.DIM_CUSTOMER || ERROR__ | 1.081,388.00 18,332.00 1.73[ 711272012 5:40:55 PM | View Rows | View Rules| View History|
Rules Last Exec
Rule Long Name Rule Type Audit Status Bad Rows Cat Bad Rows Ermor Pont Bad Rows Table Pont Last Anatyzed Bad Rows. Definition History
CM_ACCOUNT. Dimenzijski kijué ACCNT_DIM_ACCOUNT_MANAGER ima nepostojecu vrijednost. Custom = ERROR 269.00 0. 0.02 (12.07 2012 17:45:25 |View Rows View Definition | View History
DIM_ACCOUNT: Dimenzijski kiju& ACCNT_DIM_ACCOUNT_TYFE ima nepostojaéy vrjednost Gustom m ERAOR 31331.00 218 0.55 [12.07.2012 17:45:35 [View Rows | View Definition | View History
DIM_ACCOUNT: Dimenzjski Kijué ACCNT_DIM_CLOSE_DATE ima nepostojety vrijednost. Custom = ERRCR 14.00 0.00 0.00 12.07.2012 17:48:35 [View Rows | View Definition | View History
DIM_ACCOUNT: Dimenzijski kijué ACCNT_DIM_CURRENCY ima nepostojecu wrijednost. Custom [® SUCCESS 0.00 0.00 0.00(12.07 2012 17:48:25 |View Rows View Definition | View History
CM_ACCOUNT. Dimenzijski kiju ACCHT_DIM_DATA_SOURCE ima nepostojecu vrijednost. Custom | SUCCESS 0.00 0.00 0.00 (12.07 2012 17:45:235 |View Rows View Definition | View History
DIM_ACCOUNT: Dimenzijski kiju& ACCNT_DIM_DISBURSEMENT_DATE ima nepostojedy vrijednost Gustom [ SUCCESS 0.00 0.00 0.00 [12.07.2012 17:45:35 [View Rows | View Definition | View History
DIM_AGCOUNT: Dimenzjski kijué AGGNT_DIM_EXGHANGE_RATE_SOURGE ima nepostojetu wriednost. |Gustom | SUCCESS 0.00 0.00 0.00 12.07.2012 17:48:35 [View Rows | View Definition | View History
DIM_ACCOUNT: Dimenzijski kijué ACCNT_DIM_EXCHANGE_RATE_TYPE ima nepostojecu vrijednost. Custom | SUCCESS 0.00 0.00 0.00 (12.07 2012 17:48:25 |View Rows View Definition | View History
DIM_ACCOUNT. Dimenzijski kiju& ACCNT_DIM_FIRST_TRANSAC_DATE ima nepostojedu vriednost. Custom | SUCCESS 0.00 0.00 0.00 [12.07.2012 17:45:35 |View Rows | View Definition | View History
DIM_ACCOUNT. Dimenzijski Kiju& ACCNT_DIM_GL_ACCOUNT ima nepostojety vrijednost Gustom M SUCCESS 0.00 0.00 0.00 [12.07 2012 17:45.35 [View Rows | View Definition | View History
DIM_ACCOUNT: Dimenzijski kijué ACCNT_DIM_LAST_TRANSAC_DATE ima nepostojety vrijednost. Custom B SUCCESS 0.00 0.00 0.00 12.07.2012 17:45:35 [View Rows | View Definition | View History
DIM_AGCOUNT: Dimenziski kljué ACCNT_DIM_MATURITY ima nepostojzéy vrjednost. Custom M SUCCESS 0.00 0.00 0.00 12.07.2012 17:48:35 [View Rows | View Definition | View History
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MoQ

Data Quality

|| Table Evaluation | Rule Evaluation | Group Evahuation * Error Trend

Table Error Trend

6000000.00

S000000.00

400000000

3000000.00

Bad Rows Cnt

2000000.00

1000000.00

Month  [Bad Rows Cnt |Bad Rows Fent | Tables Cnt

Sij 2012
Vel 2012
Ofu 2012
Sip 2012

ew - | 3 0pen - | Signed In As webloy
| ] sig

14

Godina
2012 | | Apply || Reset

Rule Error Trend

21000000.00
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Bad Rows Cnt
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3000000.00
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Vel Z012
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4

5

» Statistike gresaka, trend gresaka

e Putanje svrdlanja (Drill Paths):

— Neispravni retci -> Podatkovna pravila
— Podatkovna pravila -> Neispravni retci

Bad Rows Ot |Bad Rows Tsble Font | Rules Cnt




Nepotpuni sifrarnici

Klijent Poslovnica
Prihod
TroSak
Dobit
Dobavljac Proizvod
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Nepotpuni sifrarnici

* Dvije vrste “dummy”

redaka: |
— N/A: Nema vrijednosti |

(null) ]
— Error: Ima vrijednost S

koja ne postoji u 8

referentnom Sifrarniku '

e s 3 ,,f‘?'\}g\ < 4@”‘3%
. .o ‘jf?' @D:"?g -;;E}"g??? Q}:‘-‘D '?Q(}:’?? A
* Potpuna informacija o S &

vezi prema Sifrarnicima Grupa Vo1
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Pracenje povijesti

* Povijesno tocCni podaci
SCD?2

PROD_CODE PROD_NAME E:IOC[I;_ 22%? GTO RY 323?3__ FROM SRA(I?IDD: 70 CATG_CODE CATG_NAME
1689 Mouse Pad 50 ACC 01.01.2013 31.03.2014 ACC Accessories
1689 Mouse Pad 45 ACC 01.04.2014 ACC Accessories
5009 32 GB Memory Card 160 01.06.2013 12.09.2013 Error
5009 32 GB Memory Card 160 13.09.2013 Error

multim




Kad pracenje povijesti smeta...

QIE Maziv Adresa Maziv Zadnje Stanje |Adresa Fadnje Stanje Maselie |Vrijedi QD Vrijedi DO
281793146560 |Hrvatski Telekom d.d. |Savska cesta 32 HT d.d. Roberta Frangega Mihanovica 9 |[ZAGREE |01.01, 1900 00:00:00 | 23,02, 2014 23:59:59
31793146560 |HT d.d. Savska cesta 32 HT d.d. Roberta Frangega Mihanaovica 9 [ZAGRER | 24.02,2014 00:00:00 |02.03, 2014 23:59:59
31793146560 |HT d.d. Roberta Frangega Mihanovica 9 |HT d.d. Roberta Frangega Mihanovica 9 |[ZAGREE |03.03,2014 00:00;00 | 11,05, 2014 23;59:59
317931465580 |Hrvatski Telekom d.d. |Roberta Frangesa Mihanaovica 2 |HT d.d. Roberta Frangesa Mihanovica 2 [ZAGREE | 12.05.2014 00:00:00 |01.06, 2014 23:59:53
31793146560 |HT d.d. Roberta Frangega Mihanaovica 9 |HT d.d. Roberta Frangesa Mihanovica 9 |ZAGREE |02.06,2014 00:00:00

[ I |




Kad pracenje povijesti smeta...

% [ Obveznik
W [ Obveznik Zadnje Stanje
= = B status
k= CJDjelatnost B- MG
t- CIDielatnost RGFI Ramred 2007
B-status =M=
8- M8G
B-om. =~ Broj] poste
B- adresa 8- Naselje
B- Broj Pogte B-m
B Naselje - mBr MBS
E Maziv E Naziv
8- mer 8- Grad/Opdina
B-MBR IMBG 8- Zupanija
B-oriava [ [JGeografija Obveznik
B briava Kratki Naziv L= [Djelatnost
B briava EU = [JDjelatnost RGFI
E Izvor E Status
E"'TID Obveznika
8- vrijedi 0D
8- vrijedi DO =
=
=
=
B-MBR IMBG
E Drzava
B oriava Kratki Naziv
B orzava EU
E Izvor
= “Tip Obveznika
B vrijedi 0D
B vrijedi DO
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Povezani poslovni procesi

DIM_Z12
o ATTR_1

G ATTR_2

F FACT 2

oMEASURE_21
oMEASURE_22
oMEASURE_23

F FACT_1
o MEASURE_11
o MEASURE_12
o MEASURE_13

F FACT 3

o MEASURE_31
oMEASURE_32
oMEASURE_32




Povezani poslovni procesi

A E &
«| Selected Columns
Double dick on column names in the Subject Areas pans to

Mjesec Knjizenja| . Fakturirani Prihodi| : Naplsta
B Mesec = [ pPribed | [QImosv=

 Heterogene mjere na istom izvjescu
OBI 10g: UNION (ALL)

OBI 11g: Multiple Subject Areas (Full Outer Join)

OBl 10g/11g: Sve u istom SA

— Nije Best Practice

— Zastita od multipliciranja iznosa (SQL Chasm & Fan Trap
Detection)
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Povezani poslovni procesi

* Vise odvojenih upita Ciji rezultati se spajaju

* Problem: Indirektne veze prema dimenzijama
— Skupi join izmedu velikih Cinjenicnih tablica
— LosSe performanse

* Nije uvijek intuitivno za Bl korisnika
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Objedinjene Cinjenice

DIM_Z412
oATTR_1

(F FACT_Z N

o TRANSACTION_TYFPE
oMEASURE_1
oMEASURE_2
oMEASURE_2




Objedinjene Cinjenice

* Samo jedan upit
* Implicitni filter po tipu transakcije
— OBI funkcija FILTER () ... USING ()

* Samo direktne veze prema dimenzijama
— Materijaliziran join izmedu velikih Cinjenicnih tablica
— Nema opasnosti za SQL Chasm & Fan Trap
— Dobre performanse

* Sve uistom SA
* Najjednostavnije za Bl korisnika
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Pametne mjere

* Ne postoje izvorno kao
kolone

e Jednostavnost
koristenja za Bl
korisnika

* Dva tipa:

— BI-Only pametne mjere

— DW/BI pametne mjere
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BI-Only pametne mjere

e Kad SQL izraz:
— Sadrzi sve atribute iz iste tablice
— Nema string operacija (REGEXP, LIKE, SUBSTR...)
— Nema PL/SQL funkcija

 Bez dodatnih redaka u Cinjenicnoj tablici

AMOUNT  VERIFIED Bl mjera (User) Bl mjera (Admin)
123 N Neverificirani Iznos
Iznos
456 Y Verificirani Iznos
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DW/BI pametne mjere

DIM_MEASURE

T . P " MEASURE_CODE VARCHARZ (230}
i Ka d SQL I Z ra Z S a d rZ I : MEASURE_MNAME VARCHARZ (200)
MEASURE_EXFPRESSION WVARCHARZ (2000}
MEASURE_DESCRIPTION WARCHARZ (2000}

- AtribUte iZ Vige tablica w= DIM_MEASURE_PK (MEASURE_CODE)
— String operacije
- PL/SQL funkCije (|) A000 Duguje/Potrazuje

A001 MNaplacena lzravno

e Materijalizacija u obliku i e e et

MEASURE_CODE |MEASURE_NAME

AD04 Obragunata zatezna Kamata
M AD05 Obragunata naknada Kredita
d O d at n I h re d a ka ) a n e A006 Prihodovni diskont Zatezna
A00T Obraunata Kamata Kamatni Prihodi
k | A00G Obragunata Naknada po osnovu Eskonta Mjenica
O O n a A009 Obragunata Garancija
AD10 Obragunata Kamata Nekamatni Prihodi

Al11 Broj Transakcija

* Jednostavna agregacija Ao

Iznos Priljeva Sredstava dom.

Al14 lznos Odljeva Sredstava
( IVI V) Al15 lznos Odljeva Sredstava dom.

A016 lznos Plasmana
AT Iznos Plasmana dom.
: Al18 lznos Maplacenih Maknada
® B rz I n a A019 lznos Maplacenih Maknada dom.
A020 Broj Opomena
A021 Broj Storniranih Opomena
A022 Maplaceni [znos Opomena
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OBl implementacija

e Za oba tipa pametnih mjera:
— Pivotiranje (obavezno) -> CASE WHEN ...
— Implicitno filtriranje (opcionalno) -> WHERE ...

* Bez implicitnog filtera
— Upit vraca retke bez obzira da li je vrijednost mjere (izraza) NULL
— LosSe performanse

* Simplicitnim filterom

— Upit vraca samo one retke u kojima barem jedna od ukljucenih
mjera (izraza) nije NULL

— Dobre performanse
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* Prema periodu:

— Godisnji
— Polugodisnji
— Kvartalni

— Mjesecni
— Tjedni
— Dnevni

Trendovi

e Prema vrsti iznosa:

— lznos u prethodnom
periodu

— Apsolutni iznos
promjene

— Relativni iznos promjene
(%)




Prethodni period

™ perioq/Viera | MAGO(MoM) | QG (Q00)

2014-M09 2014-M08 2014-MO06 2013-M09
2014-Q3 - 2014-Q2 2013-Q3
2014 - - 2013

e Svaka mjera ima svoje AGO clanove
« SUM, COUNT, AVG, MIN, MAX

* Podrzano:
— Dodavanje novih dimenzija u izvjesce
— Svrdlanje po hijerarhiji
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Prethodni period

= [fﬁ] Mjerenja
E [35cADA
= [Z)Radna Snaga SCADA
B ==AVG RADNA SNAGA==
[3- avG Radna Snaga (MW)

I Radna Snaga SCADA [3- AVG Radna Snaga (MW) DAGO
A [3- Prom AVG Radna Snaga (MW) DAGO

= IIﬁ] Mjerenja

[ Protok sCADA [3- 2% Prom AVG Radna Snaga (MW) DAGO
[l Razina ak SCADA [3- AVG Radna Snaga (MW) MAGO
[ Temperatura SCADA [3- Prom AVG Radna Snaga (MW) MAGO
[ Padaline SCADA [3- 25 Prom AVG Radna Snaga (MW) MAGO
[ Razina rk SCADA [3- AvG Radna Snaga (MW) HYAGO
[T 1sparavanje SCADA [ Prom &VG Radna Snaga (MW) HYAGO
[ 7] Remont SCADA [3- 2% Prom AVG Radna Snaga (MW) HYAGO
[7) Energija Akumulacije SCADA [3- AVG Radna Snaga (MW) YAGO
[ Veolumen Akumulacije SCADA [3- Prom AVG Radna Snaga (MW) YAGO
B- 1D Mjerenja [3- 2% Prom AVIG Radna Snaga (MW) YAGO
£ ADOS Bl ==MAX RADNA SNAGA==
£ VOZNI RED [3- M&X Radna Snaga (MW)
[ ADVANCE [3- MAX Radna Snaga (MW) DAGO
[ PDOT [3- Prom MAX Radna Snaga (MW) DAGO
[ EEB [3- % Prom MAX Radna Snaga (MW) DAGO
[ Datum [3- MAX Radna Snaga (MW) MAGO
[3 sat [3- Prom MAX Radna Snaga (MW) MAGO
[ Izvorni Sustav [3- % Prom MAX Radna Snaga [MW) MAGD
[ Objekt [3- MAX Radna Snaga (MW) HYAGO
[3- Prom MAX Radna Snaga (MW) HYAGO
[3 2% Prom MAX Radna Snaga (MW) HYAGO
[3- Max Radna Snaga (MW) YAGO
[3- Prom MAX Radna Snaga (MW) YAGO
[3- 2% Prom MAX Radna Snaga (MW) YAGO
B ==MIN RADNA SNAGA==
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Prethodni period

Dbjekt

4G Radna Snaga (M) MAGO

%= Prom AWG Radna Snaga (MW MAGD

5 Busko Blato

A4S FLadna Snaga (M

CSBE-Aar_L

CSBE-Agr_Z

CSEE-Aar_3

HE Bale

HE kraljervac

HE Crlovac

HE Peruca

HE Zakufac

HEE-Agr_1

HEE-fAgr_2

HEK-ABM

HEK-Agr_1

HEK-Agr_2

HEO-Agr_1

HEO-Agr_2

HED-Agr _3

HEP-Agr_1

HEP-Agr_2

HEZ-Agr_1

HEZ-Agr_2

HEZ-Agr_3

HEZ-Agr_4

Sliv rijeke Cetine |

-85,63

-4,71

-135,14

-94,55

-13,09

1,36

27,64

-41,71

-20,599

-25,55

-12,59

0,56

0,00

-100,00

0,03

1,02

13,51

2,60

-1,52

-30,59

6,56

-18,54

-4,76

5,94

¢eEeEeeee e e dEdEn D dEdEn e e
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To Date trendovi

viewMiew | MAGo | a0 | vAGo

Glosama- O ogemes o
15.09.2014) R R R
- .
15.09.2014) T T
YTD (1.1.2014 - i i 01.01.2013 -
15.09.2014) 15.09.2013

* Primjer za datum: 15.09.2014
e Svaka mjera ima svoje xTD c¢lanove

* Svaka xTD mjera ima svoje AGO clanove
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OBl implementacija

e OBI funkcije Ago () i ToDate ()
— Brzina implementacije
— LosSe performanse
 Visestruki LTS (Logical Table Sources)
— Vedi napor implementacije
— Dobre performanse

 OBI Calculation Wizard
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Zakljucak

Bl korisnik zeli:

— Velike analiticke mogucnosti

— Da bude jednostavno
— Da bude brzo
— Vjerovati dobivenim informacijama




Zakljucak

e Da bismo mu to omogucili

— Pojednostavnjena slika stvarnosti

— Puno truda i znanja oko izgradnje DW/BI modela i
ETL-a

* Ne tjerajte poslovnog korisnika da razmislja
kao informaticar!
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...Hvalal

Q&A




