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=20+ Years in IT
= 10 years working for Oracle, 4 years CIO
= MSc. in Economy, BSc. in IT

= Senior Consultant for Business Intelligence solutions

= Major work area today is Business Intelligence,

currently investigating Bl Cloud Services, and focusing
in Data Science and Machine Learning
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Sta Tko Gdje Kada

KoriStenje agregata i kombiniranje izvora | . . srijeda, 14. listopad 2015.,

podataka u Oracle Bl Ziga Vaupot Dv 5 Apartmani 09:00

Priprema i implementacija Karte pogleda | .. ) srijeda, 14. listopad 2015.,

u Oracle BI Ziga Vaupot Dv 5 Apartmani 10:00

Planiranje i budzetiranje Cloud usluge! Andrew Dv 4 Mali klub srlj.eda, 14. listopad 2015.,
Mason 15:00

Sklad Oracle Cloud za EPM i Bl su: Andrew . Cetvrtak, 15. listopad 2015.,

. . Dv 5 Apartmani
Baxters recepti za uspjeh Mason 12:30
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Aggregate Fact Tables or Cubes

= Aggregate fact tables are simple numeric rollups of atomic fact table data built solely to
accelerate query performance. These aggregate fact tables should be available to the
Bl layer at the same time as the atomic fact tables so that Bl tools smoothly choose
the appropriate aggregate level at query time. This process, known as aggregate
navigation, must be open so that every report writer, query tool, and Bl application
harvests the same performance benefits. A properly designed set of aggregates should
behave like database indexes, which accelerate query performance but are not
encountered directly by the Bl applications or business users. Aggregate fact tables
contain foreign keys to shrunken conformed dimensions, as well as aggregated
facts created by summing measures from more atomic fact tables. Finally,
aggregate OLAP cubes with summarized measures are frequently built in the
same way as relational aggregates, but the OLAP cubes are meant to be accessed
directly by the business users.

Source:
http://www.kimballgroup.com/data-warehouse-business-intelligence-resources/kimball-techniques/dimensional-modeling-
techniques/aggregate-fact-table-cube/
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= Aggregates in OBIEE

= Simplify Aggregates Management with Aggregate
Persistence Wizard

= Vertical Federation — Drill from Multi-Dimensional to
Relational

= ... live demo between the lines

Platinum
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Agenda @& hroug

= Aggregates in OBIEE

= Simplify Aggregates Management with Aggregate
Persistence Wizard

= \Vertical Federation — Drill from Multi-Dimensional to
Relational

= ... live demo between the lines
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Qubix
Data schema to start with @hroug

D_PRODUCTS

PROD_KEY

S
NAME VARCH
PR 4
SEGMENT KEY NUMB!
PROD_KEY e i
OFFIGE_KEY CUSTKEY | i o=
D_OFFICES < F REVENUE D_CUSTOMERS b e

OFFICE_KEY

Cd
CUST_KEY

ORDER_DT_DAY VOB REVENUE ¥

E_DAY_D
DATE
MIVBER
MIMBER i TOBLSAWP_OFFICES D
MR M P TOMCEKEY  NMEER
e NUMBER OFCEDSC  VARCHAR2 (255 CHAR)
MUMBER NUMBER compANY VARCHARZ (255 CHAR)
CALENDAR DATE Mg DATE ORCAMZATION  VARCHARZ (255 CHAR)
| MUMEER DATE DIPARTMENT  VARCHARZ (255 CHARI
MUMEER DaTe Pt SEQUENCE Nuw
MUMEER NUMBER COMPANY KEY  MUMEER
MR VARCHARZ (20 BYTE ORG_XEY NUMBER
MUMEER Rz (3 DEFT KEY HUMEER
MR VARCHARZ (20 EYTE! ADDFESS KEY  MUMBER
D TI ME MR WU TOTALVALUE  VARCHAR2 20 EYTE) y)
W DATE
MIMEER NUMBER
— NMEER UM
MEER VARCHAR2 (20 8YTE
MIMBER N
VARCHARZ 255 CHAR'Y| N
TIMESTAMP WITH LOCAL TIM
VARCHAR (200 BYTT
TIMESTAMP WITH TIME ZONE
NUMBER v

HUMBER
TOTALVALE VARCHAR? Q0BYTE y

Platinum
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Qubix
Let’'s check RPD as well — Physical Layer <™

: | ]
e == . =
SRAND_KEY DOUBLE z true :I
= em ey
. =-@ $IouG
[} Demo Conn Pool
E |w|m[i'| =& TOBI
e e [0 | 3 [D_Customer_segments
o oo 2 D_Customers
Bt e L L ) D_Offices
El 3 D_Products
b L= [=leld D_Time
v Jonme T o =3 F_Revenue
s Jareme 2o o] - SAMP_CUST_SEGMENTS_D
= SAMP_CUSTOMERS_D
‘ o w8 SAMP_OFFICES_D
= [= [ lemls =-[E SAMP_PRODLCTS_D
i e e e - SAMP_REVENUE_F
DEPARTMENT VARCHAR 5 trm 1‘

&8 SAMP_TIME_DAY D
9 Platinum
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Business Model

a
Colurmns o Jrymes Jrength [nula.. | & = =l
Brand VARCHAR 255 true Eﬂ‘umﬂs < | Types | Length | Hulla... | |
Brand 1D DOUBLE 22 true Customer VARCHAR 255 true
LOB VARCHAR 255 true Customer 1D DOUBLE 22 true
LOB ID DOUBLE 22 true ﬂ Customer Segment  VARCHAR 255 true
y\ Customer Segment... DOUBLE 22 true
AN
™
AN
AN
AN
\\
El
|—Co\umns & | Types | Length | Nullz... | &
Sales Revenue DOUBLE 20 true
Units Sold DOUBLE 20 true
Fixed Costs DOUBLE 20 true
Variable Costs DOUBLE 20 true :I
AN
AN
AN
AN
Y
5 al : ol
[ courmns o rwes [rength [ ok | & [ courmns < [roes | ength | nuta... | &
Year VARCHAR 255 true Company VARCHAR 255 true
Haff Year VARCHAR 255 true Company ID DOUBLE 22 true
Quarter VARCHAR 255 true Organization VARCHAR 255 true
Month VARCHAR 255 true :I Organization 1D DOUBLE 22 true ﬂ

Platinum
ORACLE Partner
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@ hroug

=@ SI0UG Business Model

@ H Customers

171 orces

[=-43 Product Type

@@ Product Type
@ Product Type ID
3 Product

P Product
@@ Product ID

@ H Time

- Dim Customers
|
st

][]
LA dinh SRk )

Dim Offices
Dim Products
-7 Sources
..... E Brand
----- B Brand ID
..... E LOE
----- B e
----- B Product Type
----- B Froduct Type ID
----- B Product
----- @= Product ID
EE#H Dim Time
% Fact Sales
- Sources
----- Sales Revenue
----- Urits Sold
----- Fixed Costs
----- Variable Costs
----- H of Orders

o
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@z hroug

Let’s now create a simple query

Title % / x
simple table
~| Selected Columns Table hZ R
Double dick on column names in the Subject Areas pane to add them to the analysis. Once added, drag-and-drop columns to reorder
Customer Segment |Department Brand ‘fear |Sales Revenue |Units Sold
¢ Customers fices roducts ‘ Time E Active Singles Assembled Dept.  |BizTech  [2009 804 85
E Customer Segment =5 E Department = E Brand = E Year 5 E Sales Revenue 55 B Units Sold &5 2010 86,960 8,103
= = = = Z = 2011 93,069 7,666
2012 53,620 7,084
FunPod | 2003 1,166 30
2010 79,244 5,063
2011 91,051 5,388
2012 120,130 8,827
Zl Filters HomeView (2009 822 99
2010 89,128| 8,284
Add filters to the analysis criteria by dicking on Filter option for the spedific column in the Selected Columns pane, or by dicking an the 2011 86,891 6,627
2012 59,219 4,513
Entertainment Dept. |BizTech | 2009 2,595 256
2010 135,458 | 17,569
2011 232,894 19,141
2012 200,775 16,568
FunPod 2009 2,738 197
2010 158,927| 12,780
2011 151,263| 10,466
2012 166,098 12,833
Homeliew | 2009 2,475 274
2010 190,845, 17,075
2011 142,085 10,380
2012 148,763 10,188
Equipment Dept, BizTech |2009 2,044 19
b P Rows1-25

IR ORACLE P Leading Innovation in Business Analytics




Qubix
SQL generated @hroug

WITH SAWITHO AS (select sum(T4535.UNITS) as cl,
sum (T4535.REVENUE) as c2,
T4488.SEGMENT_DESC as c¢3,
T4510.DEPARTMENT as c4,
T4522 .BRAND as cb,
T4563.PER_NAME_YEAR as cb6,
T4510.DEPT_KEY as c7,
T4522 .BRAND_KEY as c8,
T4488.SEGMENT_KEY as c9
From SAMP TIME DAY D T4563 /* D Time */ ,
SAMP_PRODUCTS_D T4522 /* D_Products */ ,
SAMP_OFFICES_D T4510 /* D_Offices */ ,
SAMP_CUST_SEGMENTS_D T4488 /* D_Customer_segments */ ,
SAMP_CUSTOMERS D T4491 /* D Customers */ ,
SAMP_REVENUE_F T4535 /* F_Revenue */
where ( T4488.SEGMENT_KEY = T4491.SEGMENT_KEY and T4491.CUST_KEY = T4535.CUST_KEY
and T4510.0FFICE_KEY = T4535.0FFICE_KEY
and T4522.PROD_KEY = T4535.PROD_KEY
and T4535.0RDER_DAY DT = T4563.CALENDAR_DATE )
group by T4488.SEGMENT_DESC, T4488.SEGMENT_KEY, T4510.DEPARTMENT, T4510.DEPT_KEY,
T4522 .BRAND, T4522.BRAND_KEY, T4563.PER_NAME_YEAR)
select ..

PN ORACLE Pl Leading Innovation in Business Analytics
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Bring in Aggregates rens
D_PRODUCTS
BRAND_KEY
D_PRODUCTS BRAND_KEY
QRG_KEY e SEGMENT_KEY
D_OFFICES ora kev | AGG_F_REVENUE -
PROD_KEY /PER_NAME_MONTH
OFFICE_KEY CUSTREY
D_OFFICES Crror vy F_REVENUE pap— D_CUSTOMERS
- SEGMENT_KEY

Platinum
1 3 ORACLE Partner

ORDER DT DAY

D_CUSTOMERS

CALENDAR_DATE

D_TIME

PER_NAME_MONTH

D_TIME
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Create Aggregates

create table samp_revenue_f_agg as create table samp_time_day_d_agg as

select p.brand key, s.segment_key, o.org_key, select distinct d.per_name_month, d.per_name_gtr, d.per_name_half,
t.per_name_month, sum(f.revenue) revenue, sum(f.units) d.per_name_year

units, sum(f.cost_fixed) cost_fixed, from SAMP_TIME_DAY D d

sum(f.cost_variable) cost_variable, group by d.per_name_month, d.per_name_gtr, d.per_name_half,
count (f.ORDER_NUMBER) orders d.per_name_year

from samp_revenue_f f, samp_products_d p, order by 4,3,2,1;

samp_customers_d c, samp_cust_segments_d s,

samp_offices_d, samp_time day d t create table samp_products_d_agg as

where p.prod_key = f.prod_key select distinct p.brand, p.brand_key

and s.segment_key = c.segment_key from SAMP_PRODUCTS_D p

and c.cust_key = f.cust_key group by p.brand, p.brand_key

and o.office_key = f.office_key order by p.brand, p.brand_key;

and t.calendar_date = f.order_day_dt

group by p.brand_key, s.segment_key, o.org_key, create table samp_customers_d_agg as

t.per_name_month select distinct s.segment_key, s.segment_desc

order by p.brand_key, s.segment_key, o.org_key, from samp_cust_segments_d s

t.per_name_month; order by s.SEGMENT_KEY, s.SEGMENT_DESC;

create table samp_offices_d_agg as

select distinct o.organization, o.org_key, o.company, o.company_key
from SAMP_OFFICES_D o

group by o.organization, o.org_key, o.company, o.company_key

order by o.organization, o.org_key, o.company, o.company_key;

IEE ORACLE P Leading Innovation in Business Analytics
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Import AGG tables into RPD @hrous

Select the metadata objects you want to import into the physical layer of the repasitory.

End: [ 3 ¥ T s Jrwes [rength [t | ] 1= o

Data source view: Repositary View: ‘ | | . | - | = |
Columns < | Types Length | Nula...
&, SAMPLE_APEX 8 Eader BRAND VARCHAR 255  true P gt

& SCOTT E‘ Baxters Essbase BRAND_KEY DOUBLE 22 true ORGANIZATION VARCHAR | 255 true

B Baders XML ORG_KEY DOUBLE 22 true
8 sioue

& SIINFORMTN_SCHEMA
- SI0UG
[EH BINSIPJcrIkgXsigUwEAAHEmFg==50

[E BINSIPJer3gXsigwEAAHSMFg==50 N
[EA BINSIPJer3deXsig UWEAAHEMFg==80 AN

[EA BINSIPJer3knXsigUWEAAHEMF,

» |

‘ Columns /£ | Types | Length | Nulla...

e BRAND_KEY DOUBLE | 22 true
[ BINSIPJorakPXsigUwEAAHEMF; G G
[ BINSIPJerJpXsigUWEAAHEMF COST_FIXED DOUBLE | 22 true
[E BINSIPJor3QXsigUn EARHBMFg==50 COST_VARIABLE DOUBLE 22 true

[ BINSIPJrkAXsigUNEAAHEFg=-50 ORDERS DOUBLE |22 tme
[ SAMP_CUST_SEGMENTS_D
[ 5AMP_CUSTOMERS_D \
[l SAMP_CUSTOMERS_D_AGG

R SAMP_OFFICES_D \
[ SAMP_OFFICES_D_AGG

[ SAMP_PRODUCTS_D

[E SAMP_PRODUCTS_D_AGG \
[ SAMP_REVENUE_F “
[ SAMP_REVENUE_F_AGG

A SAMP_TIME_DAY_D = =

[ SAMP_TIME_DAY_D_AGG |—co\umns 7 | Types | Length | Hula... |—| |Co\umns 14 | Types ‘ Length ‘ Nulla... ‘ |

*
i SYS PER_NAME_HALF VARCHAR 255 true SEGMENT_DESC VARCHAR 255 true
[c
&

ja%ﬂw PER_NAME_MONTH | VARCHAR |255 | true SEGMENT_KEY DOUBLE 22 true
- TOB =

¥ Show complete structure [+ show complete structure

le

/!

PER_NAME_QTR VARCHAR 255 true
PER_NAME_YEAR VARCHAR 255 true

Platinum
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-l SIDUG Business Model AGG
E H Customers

=& Dim Customers
—-[53 Sources
3 D _Cusfomers
B Customer
‘&= Customer [D
B Customer Segment
. Customer Segment 1D
+-3 Dim Offices
+-8 Dim Products
+-8 Dim Time
]% Fact Sales

T[]

' Derived from physical mappings
¥ Show all logical sources

= a Demo Conn Poal
-3 AGG Tables

E-@8 D_Customers_AGG
5 SEGMENT_DESC
&= SEGMENT_KEY
D_Cffices_AGG
D_Products_AGG
D_Time_AGG
F_Revenue_AGG
=25 e Tables
D_Customer_segments
D_Customers
D _Offices
D _Products
O_Time
F_Revenue
- SIOUG

| Mepped as

Logical Table Source
D_Customers
@ D_Customers_AGG

Platinum
1 6 ORACLE Partner

"SIouGT
"SI0UG". " "SI0UG"."D_Customers_AGG"."SEGMENT_KEY"

SIOUG" "D_Customer_segments”."SEGMENT_KE'"

Bring Base and AGG tables together

Qubix

@z hroug

General | Column Mapping Cortent |F‘arerrt{:hild Settings I

Aggregation content, group by

ILogicaI Level

v Show mapped v Show unmapped

Laogical Dimension Logical Level
H Products Brand
H Customers Customer Segment
H Time: Month
H Offices Organization

Leading

Innovation in Business Analytics
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Bring Base and AGG tables together

= B o s logTaesouce FReemerss
=-[£3 Sources _ _
i General | Column Mapping  Contert |F‘arer|t{2hlld Settings I
evenue AGG
leiea bl Aggregation content, group by ILngicaI Level
----- Sales Revenue
..... Units Sold [¥ Show mapped ¥ Show unmapped
..... Fixed Costs Logical Dimension Logical Level
----- Variable Costs H Products Brand
_____ # of Orders H Customers Customer Segment
H Time WMonth
H Offices Organization

VA ORACLE PR Leading Innovation in Business Analytics




Create a new simple table and test the @i

aggregates

Bouble dlick on column names in the Subject Areas pane to add them to the analysis, Once added, drag-and-crop columns to r WITH SAWITHO AS (select sum(T5346.UNITS) as cl,

sum (T5346 .REVENUE) as c2, T5337.SEGMENT_DESC as c3,
Dim Customers  Dim Offices Dim Products Dim Time Fact Sales T5340.0RGANIZATION as c4 T5343 .BRAND as c5
B customer Segment 5. | H Organization = B Brand 5 B Year 5 [3 SalesR = [ units Sold 5 : ! . !
1§ Customer Segment 5 § Orgenizatin 3. B trand ;8 Year ] [ sees Revenue ;[ Units S T5355.PER_NAME_YEAR as cé6, T5337.SEGMENT_KEY as c7,
T5340.0RG_KEY as c8, T5343.BRAND_KEY as c9from
SAMP_TIME_DAY D_AGG T5355 /* D_Time_AGG */ ,
Customer Segment |Organization Brand ‘fear |Sales Revenue |Units Sold
Active Singles Franchises Org.  |BizTech |2009 6,135 640 SM—PRODUCTS—D—AGG T5343 /* D—PrOduCts—AGG */ 4
2010 260,110 24,053 SAMP_OFFICES_D_AGG T5340 /* D_Offices_AGG */ ,
e T SAMP_CUSTOMERS_D_AGG T5337 /* D_Customers_AGG */ ,
FunPod (2009 3,19 2% SAMP_REVENUE_F_AGG T5346 /* F_Revenue_AGG */ where [(
2010 218,581 17,301 fa il i o N B ek Wk Vi ke da B Ok vod T 24 ok Wl Vhmbh b dn sl o m] NI o1 o W, WaY e —
2011 2591301 18,691 L JII 7T O L UNILIN L INIL L — L0V O UNILIN LD INL L all L JITU . AN \.EY -
2012 262,076 13,341 T5346 .0RG_KEY and T5343.BRAND_KEY = T5346.BRAND_KEY and
H Vi 2009 3,171 306
M Y T5346 .PER_NAME_MONTH = T5355.PER_NAME_MONTH ) group by
32 ﬁ?g; ﬁig T5337.SEGMENT_DESC, T5337.SEGMENT_KEY,
Thound Org.[BiTedh |2008 6738 561 T5340.0RGANIZATION, T5340.0RG_KEY, T5343.BRAND,
00| 48,882 43,48 T5343.BRAND_KEY, T5355.PER_NAME_YEAR)
2011 514,007 43,238
2012 452,865 | 37,248
FunPod 2009 5,921 512
2010 355,974 28,733
2011 343,460 | 24,866
2012 398,007 30,702
HomeView | 2009 5,761 704
2010 443,140 | 41,016
2011 369,992 | 29,350
2012 359,044 24,708
International Org. |BizTech  |2009 4,398 443

10 4 P Rows1-25

I ORACLE [iwal Leading Innovation in Business Analytics
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What happens if you drill down?

L

Ej?;msei;;:mét HOrgani;aﬁon = Bir:;: & ;::rg 52 Rev:lrl:: L= Sszlg Cus_mmgr Segment Drgani?ah'on Deparhjent Erand ‘Year |Sales Revenue |Units Sold
010 260,110 24,053 Active Singles Franchises Org. |Operations Dept. BizTech |2009 3,282 300
2011 244,497 | 20,699 2010 166,857 | 15,033
012 262,760 21,548 2011 157,048 | 13,132
FunPod  |2009 3,129 259 012 180,825 14,802
2010 218,581 17,301 FunPod  |2009 1,934 143
2010 141,740| 10,720
TG TIew | 2005 ETEYEY EUL]
2010 228,522| 20,862 WITH SAWITHO AS (select SUITI(T4535.UNITS) as Cl,
ig ﬁ?:; ﬁﬁg sum (T4535.REVENUE) as c2, T4488.SEGMENT_DESC as c3,
Inbound Org. _[BizTech |2008 67%| 66l T4510.DEPARTMENT as c4, T4510.0RGANIZATION as c5,
iﬁ ‘;iﬁﬁ; ::g T4522 .BRAND as cé6, T4563.PER_NAME_YEAR as c7,
012 ﬁi%s ﬁma T4488.SEGMENT_KEY as c8, T4510.DEPT_KEY as c9,
FunPod 2009 6921 512 T4522 .BRAND_KEY as c10
2010 355,974 28,733 —
2011 349,460 | 24,866 from SAMP TIME DAY D T4563 /* D_Time */ ,
e e = SAMP_PRODUCTS_D T4522 /* D_Products */ ,
010 443,140 41,016 SAMP OFFICES_D T4510 /* D _Offices */ ,
ii; jijﬁii jiij: SAMP_CUST_SEGMENTS_D T4488 /* D_Customer_ segments */ ,
International Org. |BizTech  |2003 4,398 43 SAMP CUSTOMERS_D T4491 /* D_Customers */ ,
G0 GG Rous1-25 SAMP_REVENUE_F T4535 /* F_Revenue */ where (
T4488.SEGMENT_KEY = T4491.SEGMENT_KEY and T4491.CUST_KEY
mbound Org,| = T4535.CUST_KEY and T4510.0FFICE_KEY = T4535.0FFICE_KEY

and T4522.PROD_KEY T4535.PROD_KEY and
T4535.0RDER_DAY_ DT = T4563.CALENDAR_DATE ) group by
T4488.SEGMENT_DESC, T4488.SEGMENT_KEY, T4510.DEPARTMENT,
T4510.DEPT_KEY, T4510.0RGANIZATION, T4510.0RG_KEY,
T4522.BRAND, T4522.BRAND_KEY, T4563.PER_NAME_YEAR),

IERN ORACLE [iwal Leading Innovation in Business Analytics
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= Simplify Aggregates Management with Aggregate
Persistence Wizard

= ... live demo between the lines

Platinum
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Aggregate Persistence Wizard (1

-0 x
T I o
T — Use this wizard to generate logical SQL scripts for creating aggregates in the Oracle Bl Server.

- - elect File Location When executed against a running server, these aggregates will be automatically mapped and

gepéaceﬂlcglﬂ-lgrt;ll—able n LOgICEﬂ Table Sources Execute... I n created in the metadata, as well as in the database. For more information about aggregate
racle W ables . persistence, click Help.
" . Select Business Measures
Extemalize Strings 2]
Rerame anardg Cancel Speciy a fle where the output script wil be saved
i 3| Select Levels

Update Physical Layer Help

Repository Documentation
Generate Metadata Dictionary
Remove Unused Physical Objects 5]
Aggregate Persistence Firish -

Generate Deployment File SEcE ID'\Wug Iml
Convert Presentation Folders ﬂ Firish Seript
Generate Logical Column Type Document
Compare Logical Column Types

n Select Connection Poal Name: Ia‘eme_agg_w_apw.sul

[~ Generate DDL in a separate file

Help Back. Next Finish Cancel

R

||For Help, press F1

PR ORACLE Paive Leading Innovation in Business Analytics
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Aggregate Persistence Wizard

li‘ Select File Location

ra Select Business Measures

ﬂ Select Levels
n Select Connection Pool
5] Finish

[ 6] Finish Seript

Help

Select the measures on which you wart to aggregate.
Select a business model:

N =IE

Yiew Script

Sales
@Salas Essbhase
(3 Sales Federated
{3 SI0UG Business Madel
{3l SI0UG Business Model AGG
3 SI0UG Business Model PAW

Select measures or a fact table:
=3 Fact Sales

Sales Revenue

Back | Mext

Finish

Cancel

For Help, press F1

Platinum
CLE Partner

Qubix
@ hroug

15 Finish

| 8] Finish Seript

=
Select the dimension levels of aggregation you want to use: Yiew Scripl
n Select File Location
Select Business Measures
Logical Di i Logical Level Use Surrogate Key?
H Customers. Customer Segment
Select Levels b r
H Offices Company -
n Select Connection Fool i Producis Brand -

ww

Help

4| | 2|

Back | Next Firish |

IFm Help, press F1

Leading Innovation in Business Analytics



Aggregate Persistence Wizard

e B

n Select File Location

Select a location for the aggregate table:

=K

Yiew Script |

Database
Select Business Measues - Baders Essbase -
siouG
H Select Levels Q Baers XML ;I
n Select Connection Pool Catalog / Schema
=0 siouc
[8] Finish [ AGG Tables
[ Base Tables
E Finish Seript & siouG
Connection Poal
"aDema Conn Pool
Aggregate Table MName
ag_Fac_Sales
Help Back Mext Finish Cancel
‘ Physical Schema : "SI0UG".."SIOUG" i

23

Partner

CLE Platinum

Finish

Select File Location
Select Business Measues
Select Levels
Select Connection Pool
‘a
U

Finish Seript

Help

Qubix
@ hroug

The following is the logical SQL that generates the aggregate table as defined ir iy, Seript |

the previous steps.

=K

1~ Define anather aggregate:

| am done.

Finish Cancel

‘Fur Help, press F1

Leading Innovation in Business Analytics



View the generated script

Qubix
@ hroug

%th » Computer »

Local Disk (D:) » sioug

Organize * u Open = Mew folder
¥ Favorites Marme B Date medified Type Size
Ml Desktop [= 54.246110128 29.9.201515:05 RPD File 92 KB
8 Downloads | _| create_agg_w_apw.sql 30.9.2015 11:03 SQL File 1KE
&l Recent Places = siougv2 30.9.201510:18 RPD File 103 KB
= sioug 29.9.201515:08 RPD File 92 KB

create aggregates
"ag_Fact_Sales"

Segment",

for
Costs","Variable Costs","# of Orders")
"SIOUG Business Model PAW"."H Offices".

at levels

"SIOUG Business Model PAW"."Fact Sales" ("Sales Revenue","Units Sold", "Fixed
("SIOUG Business Model PAW"."H Customers"."Customer

"Company",

"SIOUG Business Model PAW"."H

Products"."Brand", "SIOUG Business Model PAW"."H Time"."Year") using connection pool "SIOUG"."Demo Conn
Pool" in "SIOUG".."SIOUG";
LA ORACLE Poi Leading Innovation in Business Analytics
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Run it using NQCMD @ hroun
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Qubix

Run it using NQCMD (1) @hroug

Go to folder where NQCMD is located

C:~>ocd DasProgram FilezsOracle Business Intelligence Enterprize Edition Plus Cli
ent Toolssoraclehiorahomeshifoundation~zervershin

Gz

D:~Program Filez“0Oracle Buziness Intelligence Enterprisze Edition Plus Client Too
lz*oraclebiorahomeshifoundationszerver~bhin>dir ngcomd.*

Uolume in drive D haz no lahel.

Uolume Serial Mumber iz 1E2F-5942

Directory of D:xProgram Files“Oracle Business Intelligence Enterprise Edition
lus Client Tools“oraclebivorahomesbhifoundation“server-bin

24_@2_2815 16:21 28.672 ngemd.exe
1 Filed(s)> 28.672 bhytes
A Dird<s>» 12.297.543.680 hytes free

D:~Program Files»0Oracle Buziness Intelligence Enterprisze Edition Plus Client Too
lz*oraclebi~orahome*hifoundation~zerverbin’
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Run it using NQCMD (2 @hroug

ngcmd —-d training_obiee —-u weblogic -p Adminl23 -s d:\sioug\create_agg_w_apw.sqgl -utflé

D :“Program Fileszss0racle Business Intelligence Enterprise Edition Plus Client Too
lz~oraclebi~orahomesbhifoundation~zerver~bin>*ngcmd —d training_ohiee —u weblogic
—p Adminl23d —=s d:ssioug“create_agg_w_apw.sgl —utflh

Oracle BI ODBC Client
Copyright <c?> 1997-2813 Oracle Corporation, All rights reserved

kgl script file is utfB
create aggregates

"ag_Fact_fales"

for "SI0OUG Business Model PAW'."Fact Sales"("S8ales Revenue"."Units So0ld","Fixed|
Costs"."Variabhle Costs"."## of Orders"™

at levels ¢("SIOUG Business Model PAWY."H Customersz"."Customer Segment'. "SIOUG
Business Model PAWY."H Offices'."Company', "SIOUG Business Model PAW"."H Product

=" . "Brand',. "SIOUG Business Model PAW"."H Time".'Year'>
using connection pool “S$I0UGY.'"Demo Conn Pool’

in YSIOUGY™.."SI0UG"
create aggregates

"ag_Fact_Sales'

for "SIOUG Business Model PAW'."Fact Sales"("S8ales Revenue"."Units So0ld","Fixed|
Costs",."Variahle Costs"."# of Ordersz"')

at levels ("SIOUG Business Model PAWY."H Customersz"."Customer Segment'. "SIOUG
Buziness Model PAWY."H Offices""_"Company®, "SI0UG Businessz Model PAW'_"H Product
=" . "Brand',. "SIOUG Business Model PAW"."H Time".'Year'>

using connection pool "SIOUGY."Demo Conn Pool"

in YSIOUGY™.."SI0OUGY

BStatement execute succeeded

Processed: 1 gueries

| ORACLE [Shiti Leading Innovation in Business Analytics
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@ hroug

Now, let’'s check what has happened!
= There should be changes in:

= database where new tables should be created

= RPD where all required objects should be created in both,
physical and business, layers/models

PEEN ORACLE P Leading Innovation in Business Analytics
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@z hroug

New tables

{ COLUMN_NAME |# DATA_TYPE | NULLABLE |DATA_DEFAULT | COLUMN_ID|} COMMENTS

Ela SIOUG 1 CUSTOMER_S000015B4 NUMBER Yes (null) 1 (null)
L : 2 COMPANY_ID0@@O15B7 NUMBER Yes (i) 2 (null)
=43 Tables (Filtered) / 3 BRAND_IDG00@15C@  NUMBER Yes (null) 3 (null)

- 4 YEAR0@0015C8 VARCHAR2(255 BYTE) Yes (i) 4 (nulL
5 SALES_REVE@@QO15CF NUMBER Yes (nul) 5 (il

- |

£ SA_BRANDOOOO15EF 6 UNITS_SOLD0@@O15D@ NUMBER Yes (nul) 6 (null)

- SA_COMPANYOOOO15EA 7 FIXED_COST0@0015D1 NUMBER Yes (null) 7 (null)
8 VARIABLE_C00@015D2 NUMBER Yes (null) 8 (nulL)

- SA_CUSTOMEO00015E5 9 Z_OF_ORDERG@@015D3 NUMBER Yes (il 9 (nulL)

- SA_YEAROOO0O15F6

5 SAMP_CUST_SEGMENTS_D \
{: COLUMN_NAME | DATA_TYPE _|{ NULLABLE |DATA_DEFAULT |{ COLUMN_ID|{ COMMENTS

E
=

;

=

;

=

- SAMP_CUSTOMERS_D
- SAMP_CUSTOMERS_D_AGG
;

=

;

=

;

=

:

&

1 BRAND_00@015EFSK  NUMBER Yes (null) 1 (null)
2 ALL_AW_LEVEL_KEY NUMBER Yes (null) 2 (null)
3 BRANDOQOO15BF VARCHAR2 (255 CHAR) Yes (null) 3 (null)
E'E SAM P_OFHC ES_D 4 BRAND_ID0@@@15CO NUMBER Yes (null) 4 (null)

72 SAMP_OFFICES_D_AGG
+f SAMP_PRODUCTS_D

7 SAMP_PRODUCTS_D_AGG
73 SAMP_REVENUE_F

o3 SAMP_REVENUE_F_AGG
o-E4 SAMP_TIME_DAY_D

o3 SAMP_TIME_DAY_D_AGG

===

Platinum
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New objects in physical layer of RPD

=& SI0UG
- i ag_Fact_Sales
D_Customer_segments
D_Customers
D_Customers_AGG
D_Offices
D_Ciffices_AGG
D_Products
D_Products_AGG
D_Time
D_Time_AGG
F_Revenue
F_Revenue_AGG
SA_BrandD0D015EF
SA_Compary000015EA
SA_CustomeD00015E5
SA_YearDDDD15F6
- SAMP_CUST_SEGMENTS_D
- SAMP_CUSTOMERS_D
- SAMP_CUSTOMERS_D_AGG
- SAMP_OFFICES_D
- SAMP_OFFICES_D_AGG
=3 SAMP_PRODUCTS_D
=3 SAMP_PRODUCTS_D_AGG
=3 SAMP_REVENUE_F
=3 SAMP_REVENUE_F_AGG
-3 SAMP_TIME_DAY_D
- SAMP_TIME_DAY_D_AGG

Platinum
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‘ Columns I

Qubix

@z hroug

| Length | Nula...

Customer_S000015...
Company_ID0O0001...
Brand_ID000015C0
Year000015C8

Types | Length | Nulla... | |
Customer_S000015... VARCHAR 255 true
Customer_5000015... DOUBLE 22 true
Custome_000015E... INT 0 false
ALL_AW_LEVEL_KEY INT 0 false
™
™
™
™~
™
‘ Columns
=
[ colurmns  Jrwes  [rengtn [ k... | |
Company00001586 VARCHAR 255 true
Company_ID00001... DOUBLE 22 true
Company_000015E... INT 1} false
ALL_AW_LEVEL_KEY INT 0 false

o
| Columns 7 | Types | Length | Nula... | |
Year000015C8 VARCHAR 255 true
Year_000015FE5K INT 1} false
ALL_AW_LEVEL_KEY INT 0 false
EI
-
true
true
true
true :I
AN
N
N
N
EY
|
[ colurmns ~Jres Jrength [nuke... | |
Brand0000158F VARCHAR 255 true
Brand_ID000015C0 DOUBLE 22 true
Brand_000015EFSK INT 0 fake
ALL_AW_LEVEL_KEY INT 0 false

Leading Innovation in Business Analytics



New objects in business model of RPD

[=-EH Dim Time

- D_Time_AGG

- SIOUG__SI0UG_S5A_YearDDD015FE
Year

Half *Year

CQuarter

Manth

Week

Date

s} Fact Sales

=3 Sources

----- F_Revenus

----- F_Rewvenue AGG

- SIOUG__SI0UG_ag_Fact_5Sales
----- Sales Hevenue
----- Unitz Sold
----- Ficed Costs
----- Varable Costs
----- H of Orders

Platinum
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Qubix
@ hroug

General | Column Mapping  Contert |Parerd{ihilu:| Seftings |

Aggregation cortent, group by

I Logical Level

Logical Dimension

Logical Level

H Time:

“ear

General | Column Mapping  Corttent |Parent-(}|ild Seftings |

Aggregation content, group by

Logical Level

¥ Show mapped ¥ Show unmapped

Logical Dimension Logical Level
H Products Brand
H Offices Company
H Custemers Customer Segment
H Time Year

Leading Innovation in Business Analytics



OkK. Everything what is needed is created. Throns

But what about refreshing data?
= Navigate to log folder

Location: [fappmracIe,r’biee,r’instancesfinstancelr’diagnDsticsr’logstracIeBISewerCDmponentfcoreapplicatic:-n_obis1

= Search for “BEGIN: Create Aggregates”

-[é915—99—39T95:26:94.999—94:99] [OracleBIServerComponent] [TRACE:5] [USER-40] [] [ecid: ©858FE53RugFwde8jzwkno@@@2KREOE01n,0] [tid: 70497700]
[requestid: fffe@@82] [sessionid: fffe@@@@] [username: weblogic] -------------------- Aggregate Manager: #*#**#*BEGIN: Create Aggregates®*#*#*x |[[

= Find log entry where data is appended to fact table
ag_Fact_Sales ...

SET VARIABLE DISABLE CACHE HIT=1, DISABLE CACHE SEED=1, DISABLE SUMMARY STATS LOGGING=1, INACTIVE SCHEMAS='': populate "ag Fact Sales" mode ( create
table connection pool "SIOUG"."Demo Conn Pool") as select business model "SIOUG Business Model PAW"."Dim Customers"."Customer Segment ID" as
“Customer SOEOO15B4","SIOUG Business Model PAW"."Dim Offices"."Company ID" as "Company IDO8GO15B7","SIOUG Business Model PAW"."Dim Products"."Brand
ID" as "Brand IDBOBO15CE","SIOUG Business Model PAW"."Dim Time"."Year" as "YearB00015C8","SIOUG Business Model PAW"."Fact Sales"."Sales Revenue" as
"Sales Reve@BBO15CF","SIOUG Business Model PAW"."Fact Sales"."Units Sold" as "Units So0ld@eeel5De","SIOUG Business Model PAW"."Fact Sales"."Fixed
Costs" as "Fixed Cost@O@®15D1","SIOUG Business Model PAW"."Fact Sales"."Variable Costs" as "Variable CB®8015D2","SIOUG Business Model PAW"."Fact
Sales"."# of Orders" as "Z of Order@ee@15D3" from "SIOUG Business Model PAW";

CPEN ORACLE Paie Leading Innovation in Business Analytics




If you take that part of log and modify it a T

bit, then you can use it in ETL process

SET VARIABLE DISABLE_CACHE_HIT=1, DISABLE_CACHE_SEED=1, DISABLE_SUMMARY_STATS_LOGGING=1,
INACTIVE_SCHEMAS='': populate "ag_Fact_Sales" mode ( append table connection pool "SIOUG"."Demo
Conn Pool") as select_business_model "SIOUG Business Model PAW"."Dim Customers"."Customer Segment
ID" as "Customer_S000015B4","SIOUG Business Model PAW"."Dim Offices"."Company ID" as
"Company_ID000015B7","SIOUG Business Model PAW"."Dim Products"."Brand ID" as
"Brand_ID000015C0O", "SIOUG Business Model PAW"."Dim Time"."Year" as "Year000015C8", "SIOUG Business
Model PAW"."Fact Sales"."Sales Revenue" as "Sales_Reve0O00015CF", "SIOUG Business Model PAW"."Fact
Sales"."Units Sold" as "Units_So0ld000015D0","SIOUG Business Model PAW"."Fact Sales"."Fixed Costs"
as "Fixed_Cost000015D1","SIOUG Business Model PAW"."Fact Sales"."Variable Costs" as
"Variable_C000015D2", "SIOUG Business Model PAW"."Fact Sales"."# of Orders" as "Z_of_Order000015D3"
from "SIOUG Business Model PAW”

Where "SIOUG Business Model PAW"."Dim Time"."Year” = ‘2015’;

= This is just example which you need of course adopt to your
requirements, but that’s the idea how you could setup incremental
refresh.

= Of course, you would need to use some scheduler etc., but guess what,
33 Eﬁ}E’“haS one too — JOb Manager_ Leading Innovation in Business Analytics




Let's test again

~| Selected Columns

Dim Customers m Offices Dim Products Dim Time Fact Sales

E Customer Segment = B Company &5 E Brand % E Year S5 E Sales Reverue 5 E Units Sold &,

Double dick on column names in the Subject Areas pane to add them to the analysis. Once added, drag-and-drop columns t

Qubix
@ hroug

WITH SAWITHO AS (select distinct T5907.Units_So0ld000015DO0O
as cl, T5907.Sales_Reve000015CF as c2,

T5876 .Customer_S000015B3 as c3, T5883.Company000015B6
as c4, T5890.Brand000015BF as cb5,

T5897.Year000015C8 as cb6, T5876.Customer_S000015B4 as
c7, T5883.Company_ID000015B7 as c8,
T5890.Brand_ID000015C0 as c9

from SA_Year000015F6 T5897

SA Brand000015EF T5890,
SA_Company000015EA T5883,
SA Custome(0O00015E5 T5876

, ag_Fact_Sales T5907

where ( T5883.Company_IDO00015B7 =

T5907.Company_IDUUUUIOB/ and 1538 7b.Customer_s0u0UloB4 =
T5907.Customer_s000015B4 and T5890.Brand_ID000015C0O =
T5907.Brand_ID000015C0O0 and T5897.Year000015C8 =
T5907.Year000015C8 ) ),

Platinum
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Table % / a
Customer Segment |Company Brand ‘Year |Sales Revenue |Units Sold
Active Singles Genmind Corp |BizTech | 2009 6,272 662

2010 506,717 | 47,866

2011 468,139 | 39,709

2012 505,950 | 41,637

FunPod 2009 4,885 391

2010 410,177| 32,578

011 451,333 31,998

012 531,847 39,012

HomeView | 2009 2,971 313

2010 447,235 33,746

2011 427,714| 33,250

2012 376,529 25,332

Stodkplus Inc. |BizTech | 2009 11,135 1,104
2010 756,426 | 72,370

2011 798,913| 67,305

2012 781,786 | 63,987

FunPod 2009 13,089 1,066

2010 589,833 | 47,287

2011 591,651 41,450

2012 643,927 48,426

HomeView | 2009 7,509 914

2010 712,610 64,043

2011 500,297 46,349

2012 514,796 | 41,870

Tescare Ltd, |BizTech 2009 12,290 1,233

5 ﬁ Q E Rows 1-25
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Conti ith drill d qrens
ontinue with arill down ...
s R
Customer Segme(t Company ) Brand ‘Year |Sales Revenue |Units Sold |
Active Singles NSermimeterp [BizTech | 2009 6,277 —o!
2010 506,71 |Customer Segment |Company Organization Brand Year |Sales Revenue |Units Sold
2011 468,13 | Active Singles Genmind Corp |Production Org. BizTech 2003 4,380 468
2012 505,95 2010 306,704 29,577
FunPod  |2009 4,88 011 281,040 24,361
2010 N7 e TPy E——
FunPod WITH SAWITHO AS (select sum(T5346.UNITS) as cl,
e sum(T5346 .REVENUE) as c2, T5337.SEGMENT_DESC as c3,
2011 427,71 T5340.COMPANY as c4, T5340.0RGANIZATION as c5,
Siodoies T e Toos| 1D Homeview T5343.BRAND as c6, T5355.PER_NAME_YEAR as c7,
iﬁ ;:::i T5337.SEGMENT_KEY as c8§, T5340.0RG_KEY as c9,
w2 LB T5343.BRAND_KEY as cl0
Furfod 209, 15,08 Subcontracted Org. BizTech | [From SAMP_TIME_DAY D_AGG T5355 /* D_Time AGG */
2011 591,65 SAMP_PRODUCTS_D_AGG T5343 /* D_Products_AGG */ ,
2012 643,92 .
HomeView | 2009 7,50 | | |sAaMP_OFFICES_D_ AGG T5340 /* D_Offices_AGG */ ,
20, 71280 Funfod | [SAMP CUSTOMERS D_AGG T5337 /* D_Customers AGG */ ,
2012 614,79 SAMP_REVENUE_F AGG T5346 /* F_Revenue AGG */ where (
Tescare Ltd. |BizTech  |2009 2,29 TE5337 CSECMENT KEY — TE53346 SECMENT KE and T5340 . 0ORGC KEY =
7 4 9 Rows 1-25 Homaview — — —
T5346.0RG_KEY and T5343.BRAND_KEY = T5346.BRAND_KEY and
T5346 .PER_NAME_MONTH = T5355.PER_NAME_MONTH ) group by
T5337.SEGMENT_DESC, T5337.SEGMENT_KEY,
Stockplus Inc, |Inbound Org. BizTech

T5340.0RGANIZATION, T5340.0RG_KEY, T5340.COMPANY,
T5340.COMPANY_KEY, T5343.BRAND, T5343.BRAND_KEY,
T5355.PER_NAME_YEAR),

7397 db @ Rows 1-25

35 ErREEg e ... and we already know what happens if you drill down further .

Partner
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Agenda @hroug

= Vertical Federation — Drill from Multi-Dimensional to
Relational

= ... live demo between the lines
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Qubix
@ hroug

First findings
= The way how you bring Essbase into RPD is a bit
different than in case of relational database

= Once you import it you could “almost instantly” start
using it!
= When combining Essbase with other data sources,

you should treat it as any other data source, like
aggregates for example.

= The bottom line: Essbase is just another database!
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And since it is just another database you caf™

simply include it into your business model

2R si0 o @ BISAMPLE
=&Y Sample
E H Offices [+ E Customers
o8 H Products =8 Employees
E H Time EEI---E Marital Status
¢-[EH Dim Customers EEI---E Measures
E Dim Cffices EEI---E Maorth of Year
E Dim Products EEI---E Morths
8 | Dim Time | Eﬂ--- Products
E--- oy New logical data source is & Discourt Amour
aurces -y s
@ F_Revenue automat|ca|ly added / 2 Gross Margin
@ F _Reven 1 - Gross Revenue
----- Sales \renue B Met Reverue
----- Units Sold < -y Units
----- Feced Costs / [ Variable Coss
----- Variable Costs <
""" # of Orders Simply drag’n’drop physical onto logical columns

Repeat this for all dimensions ...
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for example for Dim Customers

dimension

= [l SIOUG Business Model PAW
-8 H Customers
E H Offices
@ H Products
@ H Time
I_——_IE Dim Customers
- 23 Sources
------ ‘B Customer
-E= Customer ID
------ E Customer Segment
------ “-B Customer Segment ID
- @ Dim Cffices
- Dim Products
=-E3 Dim Time
-] Fact Sales

Again, drag’'n’drop physical onto logical column,
but be careful, how you map columns.

“Member key” column map to “ID” columns, and

Qubix
@ hroug

=@ BISAMPLE
= @I Sample
& E
h Customers
=8 |-|:| All Customers

: All Customers
All Customers - Defautt

All Customers - Member Key
All Customers - Memnar
E| |-|:| Customer Segment
Customer Segment
Customer Segment - Ancestor Ref
Customer Segment - Default
Customer Segment - Member Key
i Customer Segment - Memnor
E| I-|:| Customer Name
: Customer Name
Customer Mame - Ancestor Ref
‘ Customer Mame - Default
s Customer Mame - Member Key
] Customer Name - Memnor

-2 Emplovees

“Default” columns map to “description” columns in Business Model.
You should also pay attention to the hierarchy in physical cube.

Platinum
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y [ Customer Segment |Product Month Sales Revenue
A n d I et S te St a a I n Active Singles 7 Megapixel Digital Camera | 2010 /01 9,771
2010 /02 13,873
2010 /03 12,431
~| Selected Columns 2010 /04 15,915
) ) ) 2010 /05 28,330
Double dick on column names in the Subject Areas pane to add them to the analysis. Once 2010 /06 32,043
. . . 2010 /07 35,338
Dim Customers Dim Products Dim Time Fact Sales 2010/ 08 26,555
5 customer Segment = i H Product 5. i Month 5| ([] Sales Revenue 5 2010 /09 21,508
2010/ 10 28,249
2010/ 11 14,877
2010 /12 11,202
2011701 12,485
201102 11,421
2011703 15,016
2011704 16,179
2011705 21,715
W11 Ne A3 061
With
set [_Months5] as 'Generate([Months].Generations (2) .members, Descendants ([Months].currentmember,
[Months] .Generations (6), leaves))'
set [_Customers2] as '[Customers] .Generations (2) .members'
set [_Products5] as 'Generate([Products].Generations (2) .members, Descendants ([Products].currentmember,
[Products] .Generations (5), leaves))’
select
{ [Measures].[Gross Revenue] } on columns,

NON EMPTY {crossjoin({[_Months5]},crossjoin({[_Customers2]}, {[_Products5]}))} properties MEMBER_NAME,
GEN_NUMBER, [Customers].[Default], [Customers].[MEMBER_UNIQUE_NAME], [Months].[Default],
[Products].[Default], [Products].[MEMBER_UNIQUE_NAME] on rows from [BISAMPLE.Sample]

Just a second. A MDX query!
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And if | drill on a month?

Active Singles

Qubix
@ hroug

Customer Segment |Product Month Sales Revenue
7 Megapixel Digital Camer§ | 2010 /01 9,771
02 13,873
03 12,431
g;’ Customer Segment |Product Month Week Sales Revenue
Active Singles 7 Megapixel Digital Camera | 2010 /01 [2010 Week 01 366
70 _> 2010 Week 02 2,799
2010 / 08 2010 Week 03 4,544
2010 /09 2010 Week 04 2,423
2010 / 10 2010 Week 05 7n
2010 f 11 —
2010/ 12 11,202
011701 12,485
201102 11,421
2011/03 15,018 WITH SAWITHO AS (select sum(T4535.REVENUE)
2011704 15,179 T4488.SEGMENT_DESC as c2, T4522 .PROD_DSC as c3,
2011/05 21,716 T4563.PER_NAME_MONTH as c4, T4563 .PER_NAME_WEEK as
201106 43,931 c5, T4488.SEGMENT _KEY as cb6, T4522 .PROD KEY as c7
2011 /07 32,525 from SAMP TIME DAY D T4563 /* D_Time */ ,
imgg jgggg SAMP PRODUCTS D T4522 /* D_Products */ ,
2011/ 10 19,321 SAMP_CUST_SEGMENTS_D T4488 /* D_Customer_segments */ ,
2011/ 11 16,555 SAMP_CUSTOMERS_D T4491 /* D_Customers */ ,
201112 13,037 SAMP_REVENUE_F T4535 /* F_Revenue */
2012 /01 10,946 where ...

5 T @EE Rows 1-25
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Well, no surprises there. Right?
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Qubix after SIOUG 2015/HROUG 2015 ~ @™

FREE TRAINING

What Where When
Oracle Planning and Budgeting Cloud Service _ .
FREE TRAINING Zagreb 12. - 13. studeni 2015
More information: http://wwwz2.qubix.com/training/cee/zagreb/pbcs
. . I .
Oracle Planning and Budgeting Cloud Service Ljubljana 19. — 20. studeni 2015

More information: http://www2.qubix.com/training/cee/ljubliana/pbcs
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www.qubix.com

Global Specialised

Proven
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