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Introduction

ThePower Bbuite of data analysis toofsom Microsoft offeis excitingnew wayso present
and share your data eline in an interactive and intuitivdormat that includes a vagty of
tables, charts andeographic visualizations

This whitepaper is intended to prae background information and methodkat can beused
to bring data from aBI360 Data Wiehouse(BI360DWinto a Power Bimodel for use in
visualizationsreports anddashboardsWe assume a basic familiarity witower Blthough
readers looking for anore general overview dPower Bfeatures and functionality are
encourage to visit thenline resources listebdelow.

Topic ‘ Link

Product overview https ://powerbi.microsoft.com/enrus/

Overview ofPower Bfjatewayswhichthe | https://powerbi.microsoft.com/en
usercanuseto connect to and refresh datq us/gateway/
from on-premises data sourcescluding

BI360DW
Getting startedtutorial usingPower Bl https://powerbi.microsoft.com/en
Desktop us/documentation/powerbidesktopgetting-

started/

In order to meet diversaeedsof the BI360 user communitythis white paper has beedivided
into two sections:

1 The BI360 Data modeThis section pvides a review ofore data warehousing
concepts and explains tH&I360DWable structure in this context. This section should
be helpful to readers not already familiar withow data is stored iBI360DW

1 Examples usin®1360DWwith Power Bl Desktop and Web Application$his section
discusseshe stepsrequired to usedPowerBlwith BI360andcovers several kegsues to
consider vhen usingB1360DWdatawith Power BIAn examplePower Bmodeling
exerciseusingthe BI360Caporate Demo databasis provided
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TheBI360 Data Model

Introductionto Data Warehousing

Data warehouses can take many formasid the specific business neeafsthe organization

implementing the data warehouse wijlide the choice of structurd. Yy  F I O Zatai KS G S NY
g NBK2dzaSé¢ OFy o0S FLILX ASR G2 | ydzYoSNJ 2F RATT
resemblance to each other, from systems that are designed to acdyratodel extremely

complex relationships to systems that are designed for optimized reporting performance.

ld 2yS SYR 2F GKS aLISO0GNHzy NB (GKS (GNYRAGAZ2YI
people may be familiar withT hese areften multi-year, muti-million dollar implementations

thatcollectt f £ 2 F ( K S data B d cgnirdl $ysteindoy data storage, management,

analysis, and reporting.

Below is an example technical architecture for a traxdiéil Data warehouse ecosysteirhe

inherent complexity and multiple layers provide a tremendous flexibility to the system, albeit
one that can come at a tremendous cost.

Data Acquisition

| [ Datalntegration | |

Data Storage and Aggregation

Data Delivery

| [ DataConsumers |

Data Acquistion Gateway Data Integration Platfiorm Operational Data Store Analytical Platform Business Intelligence Subscribing Applications
(ODs) E Platform {SharePoint)
o Analysis Services
- - I
Landing Zone I Staging a Regional Instances ﬁ Cubes [ — :ea:ﬂk:;\i:ns
Processing | E. i PP
, l
“
i @@ —
; b Reports, * Online Sales
— ! Dashboard
g ) 5 i i SHRO8IES * Forecasting
% Data Staging C?:faonr::?r{g F m [E g * Demand Planning
* Financial Reporting
"g g 5 Data Marts _g Business Access Platform * Budgeting
! "' ] SharePoint] * Inventory Mgmt.
5 ) Data Warehouse E, Global Subject — d J - pmdumli'zn €
3 % p— £ DMs =
egional Instances = |
3 2 . 8 -
g =
.x h E a - Write back
& @ E Direct User applications
g bl = Access - Cubes.
& — E Regional DMs
i a
2 T S e * Replenishment
3 * Sales forecasts
EU
Staging Area § - % * Budget workflow
S 4 Search
U | |2 & S oy
[ Federated system of Staging and DW ‘ﬁ
Tt T T
| Data Quality Systems and Processes
| Common Devel ent Environment |
Data Security and Privacy Management ‘

‘ Master Data/ Er ‘ ‘ Business Rules Management ‘ ‘

Figurel: Traditional Data Warehouse Architecture

The above diagram represents a view of a complaisiess Intelligence solution, from Data
Acquisition to Data Consumptioithe concept of a data warehouse lives primarily in the central
area, the Data Storage and Aggregation layer of the Bl Stack.
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Within the Data Storage and Aggregation layer, theresaeeral common types of databases
GKIFIG €t OlFy 068 (KB2dzhHaie wardhoutsed RAFFSNBYy G aFtl O

1. Operational Data Store (OD8)peration data stores are designed to haldorter term,
operational data.The use case tends be more towards tactial reporting in reatime
or nearrealtime on data aggregated from one or more operational systems.

2. Data Mart (DM)Data Marts are designed to synthesize data into structures that lend
themselves to efficierccess of storethformation and clear, undstandable
information relationshipsThey typically have structures that are easier to understand,
and are simpler to report againddata marts are commonly business area or regionally
specific.

3. Enterprise Data Warehouse (EDW)KS (G SNY G 9% RBRKRHzaA SEéS5Kal (&L
applied to systems where a more general approach to data storage and management is
taken. They often reside at the center of the Bl stack, as the destination that all source
systems feed into, and the source from which reportingtems and dataonsumers
draw their data.They tend to be the most complex of the three general types, in that
they can model any type of information relationship if correctly designed.

9 OK 2F GKS (GKNBS O2YYs2y Kk & 8)SteengsiahdivRakniédsess || NB K
which suitthem to their designed task€ne of the main distinguishing characteristics of each is

the degree of normalization present in each typ&rmalizationin the context of database

design refers to the level of specifigivr redundancy of data within a particular table.

Normalization can be a challenging concept to grasp at first, but simply put, it can be thought of

la GKS RSANBS 2F aFtl dadSyAay3ae 2F GKS {FrofS ai
object.

AsarSEl YLX S5 (I 1S (K A cisRiber, m&yhavé maay@idsagiighing NE @
characteristics that typical Enterprise Resource Planning (ERP) systems need to track, such as
Name,Phone numberemail,et cetera.

In a normalized database, each of theseges of information would occupy a separate table,
with records of the same typg. KSNB 62dzZ R 6S |y G9YFAf | RRNBAAE
GLIK2YS ydzyo SNE { ITake this dxarnple fibréa KicrasdighSnidsAk 2012:
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er son |l ectr ong c ddr es

Name RECID LOCATION  LOCATOR TYPE

| BRIT146834 | 2345678901
5637147077 3456789012
637147578  Person1@CompanyA.com

5637147579 1234567250

1 iPerson1 | 5637145363

2 Company A ? BEIT147326
3 Compary B 5637147577

L ocC atAis

dm LD R =

[T L [ I —

RECID ISPOSTALADDRESS Par-lt og/C a t
1 | BRIT146834 | D PARTY ISPRIMARY LOCATION
2 5637147077 0O 1 L1 BEI7147578
3 5G3ITI4T57E O 2 5637145363 1 5637147579
4  5GITI4TETS O 1 BEITIATIZE 1 FEI7146834
4 5EITI4TETT 1 5EI7147077
Ly 2NRSNJ (G2 Lzt G23SGKSNJ I+ Odzadi2YSNDRA I+ RRNBa
to be used in the joining of the tables to produce a simple customer resetdsuch has below:
URL FAX  PHONE EXTENSION TELEX EMAIL
o P NULL  NULL  123-456-78%0 NULL  Personl@ComparyA.com
2  CompanyA NULL NULL 234-567-8901 NULL  NULL
3 Company B NULL NULL 3456785012 NULL  NULL

And this is aimpleexample

This is an example of a normalized structure (there are many types of normalization, which we

g2y QG 32 Ayli2 KSNBOX YR ¢2dZ R 06S NBLINBaSyial a.
typical ERP system or an EDW.

At the opposite end of the spectrum isthe d62 NI f AT SR & (G NHzOG dzNB 2 NJ & R

AUGNHZOGdINBED® ¢KAA A& GUKS aFftlFGGSYySRé &l NHzOG dzNB
customer record set abovall of the related pieces of informatiaat are specifid¢o a
customerin this case, are contained on the same table.

So, where do our three database typkdl on this continuum?t looks something like this:

EDW ODS D

The ODS, can float nearly anywhere on this,lm# as a general rule, the EDWs and DMs keep
mostly tooppositeends.This really stems from their general use cases, as illustrated above:
EDWs tend to have a more complex structure and can more accurately and compactly
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represent complex data structuse whereas DMs are easier to understand structurally and are
optimized forrapid reporting access.

These structures, have a simple pictorial mnemonic used to describe their schEmeaStar
Schema and the Snowflake Schema, which we will describe below.

Records & Transactions ¥&ack &Dimensiors

Stepping back for a minute from the general description of data warehodsé&s{i Q&4 02 @S NJ |
nomenclature related to the actual records in the different types of databases.

In a typical ERP database, sorablés collect many thousands or millions of records of a
particular type, such as a Ledger entry in a General Ledger table or an Inventory movement
record in an Inventory tabldzach of these records refer to a specific transaction type that has
certain poperties.

Take for examplehe example of a customer buying a product from a company. The Sales

record may have some relationship to an Order record and some other relationship to an

Inventory record.Each of these separate objects, the Sale, the Qialed the Inventory reside

in separate transaction table$hey are stored separately from each other, and each reprasent

a part of a complete order ffillment process to a customem.ogether, these records can

describe aspects of a Fadthe Fact, ithis caseis thata customer boughsome product from a

company.t KS aCl Olé¢ Aaz Ay SaasSyoSz YIRS dzJ 2F | Yy
200dNNBR Ay GKS O2YLI yeQa o6dzaAySaa LINRPOSaa Rdz
Strictly speakingn the context of data wareh@e designafactis a value or measurement

that represents a meaningful data point regardingpeecificactivitywithin the organization

Facts can include individual transactions such as sales or payments, or aggregated data such as
account balanes or nventory stock leveldzact tables are generally kept as navras possible.

In other words, rather than loading fact tables with every possible detail pertaining to a

GNF yal OdAz2y 6adzOK a (GKS o6dz2 SNDa ¥dzamonyl YS |y
referencevalues and key fields that provide links to other tables where otlegtinent details

can be found.Theseother linked tables are called dimension tableSustomers, Sald2erson

Regions, Products and Fiscal Periods are a few exaoifpiieda elements that mighbe stored

in dimension tables.inking each dimension table to the fact table fgrianary keythat

identifies each member of the dimension table as unique.
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The arrangement of data into fact tables and dimension tablealisdad { (0 | NJ {wbefeS Y I £
the fact table occupieshe center and the dimensions represehe armsof the star, as shown
here:

Dimension
tahble

| Dimension | Dimension
table table

Fact table

1 N
Dimension
tabkle

Dimension
table

This isan example ofhe de-normalized structure mentionecaarlier.
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The other schema type we have discussed, the SagefSchemacan have a complex
branching strature like that of a snowflake:

Related
Table

Related
Table

Related
Table

Related
Table

Transaction
Table

Related

Related | Tabe
Table

Related
Table

Related
Table
Related
Table

Asthe usercan seethis can gecomplicated The BI360 Data Warehousaost closely follows
the Star Schema model amdthe next sectionwe will go into more practicaletail d BI360
warehouse design
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Fact and Dimension tablestime BI360 @taWarehouse

The usemay beused to thinking of the BI360 Dataaf¢house as a collection of subject matter
specific modules such as General Ledger, AR, AP, Revenues, FixedCsgsil, etcHowever,

each module is also a star schema consisting of one fact table and several dimension tables that
are linked to that fact tablewhen viewing the tables directly in SQL Server (such as through

SQL Server Management Studio), tellimg fact and dimension tables apatrt is relatively
straightforward:

1 Fact table namebegin withf_Transfollowed by the system ID of the modul&or
example:

o f Trans_GL (General Ledger)
o f _Trans_CP (Capital)
o f _Trans_HR (Payroll)

1 Dimension table namesegin withd_followed the system IDof the dimensionFor
example:

d_Entity

d_Account

d_Employee

d_Salesperson

d_DimO (user defined dimension 0)
d_Diml (user defined dimension 1)

O O O 0O o ©o

B1360DWalso allows dimension tables to be sbdacrossmultiple fact tablesThus the
d_Account table can be linked to more than one module or fact table.

Below is a graphical representation of fact and dimension tables, as might be seenin a typical
setup of theBI36MW General Ledger (GL) module:
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dbo_d Time dbo_d Scenario
? Memberld - dbo_f Trans_GL # Memberld
F‘r‘Per?od % Rowld Code- -
FyPeriodinYear TransactionID Description
PeriodStart 7 - Alias
] Scenario i
PeriodEnd 7 Entity Active
Fyear - % Account CreatedBy
HasLID
Valuel
) Value2 dbo_d_Enti
dbo_d_Dim0 Value3 -d_Entity
E ; % Memberid
Memberld - % TimePeriod
Code
Code RowComment L
o Description
Description Source .
Al I Alias

I1as RulelD
Adi uie CurrencyCode

ive CreatedCn .

Active

CreatedBy hd CreatedBy

UpdatedOn

UpdatedBy

Dim0
dbo_d_Dim1

- Currency dbo_d_Account
¥ Memberld Cat ! -

e;n & = .aegor} # Memberld
Code Dimz2 Code
Description Dim1 L

P Description
Alias EntityCorr .

. _t) ] Alias
Active Unigquelims AccountType
CreatedBy Vari C t . .

reatedBy - c_VarianceComments DebitCredit -

Notice how in the above diagram only the [Br Member ID field for each dimension is
referenced in the fact tableThis structure minimizes redundancy in the fact table while
creating ample possibilities for summarizing or slicing the data using the additietds that

are available in dimension taldeT hese additional fields, which provide information about each
dimension ID, are called attributes.

The MemberlDvaluein each dimensiomecordis an integethat acts asa unique identifieror
key field hat islinked to one or mordact tables. For exampleMemberIDin the d_Account
table is linked to theAccountfield in the f_Trans_GL tabl@lso notice that dimension fields in
the fact table have same name as the dimenstaipieto which they are linked.
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The below table lists the more commonly used dimension tablekerBI36MW

Dim. Table ‘ Fact Table ‘ Description
Equivalent

d_Account Account Financial accounts
d_Asset Asset Fixed Assets
d_Category Category Transaction Categories
d_Customer Customer Customers
d DimO Dim0 User defined dimension
d Diml Diml User defined dimension
d Dim2 Dim2 User defined dimension
d_Dim3 Dim3 User defined dimension
d_Dim4 Dim4 User defined dimension
d Dimb5 Dim5 User defined dimension
d_Employee Employee Employees
d_Entity Entity Business Entities/Companies
d_ltem Item Inventory ltems
d_Product Product Products
d_Project Project Projects
d SalesPerson | SalesPerson Sales Persons
d_Scenario Scenario Scenarios (such as Actual, Budget, Forecast, etc
d_Time TimePeriod Time Periods (in BI360, the lowest grainis day)
d_Vendor Vendor Vendor

Below are theexamples of commonly usdect tables Each fact table is the equivalent of one
module inBI36MW.

Fact Table |M0dule Description

f Trans_AP AP AccountsPayable

f Trans_AR AR Accounts Receivable
f Trans CP CP Capital

f Trans_GL GL General Ledger

f Trans_HR HR Payroll

f Trans_OT oT Other - user defined

f Trans_OT2 oT2 Other - user defined

f Trans_OT3 OoT3 Other - user defined

f Trans PJ PJ Projects

f Trans_RV RV Revenues

Note: Additional user define@©T)modules can be added in Data Warehouse Manager
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Listing of Fact Table Fields

The below chart listthe fieldsusedin the GLfact table Fields that are required iall modules

are shadednyellow.Keep in mind that the dimension fields may vary according to the default
configuration of the mdule and any additional changesade in the Data Warehouse
Administration tool.

Column Name Is Data Characte Description Required

Dimension r Max

Rowld No bigint n/a System generated row identifier. Not useqg Yes
as a key field. (system
generated)
TransactionID| No nvarchar 50 Unique identifier-- part of the composite No

key and can be used to distinguish recorg
that have the same values ather key
fields (e.g. dimensionsFor example, we
may use this to distinguish transactions
that occurred on the same day and for the
same Entity, Department, Account, etc.

RowComment | No nvarchar 512 Record description No
Scenario Yes bigint n/a Member ID forScenario Dimension Yes
TimePeriod Yes bigint n/a Member ID forTime Period Dimension Yes

Note: this column holds a date value
formatted as & 8 digitinteger comprised
of a 4 digityear, 2 digitmonth and 2 digit
day.C2 NJ SEI YLJ Svoutdie M K
represented as 20150101.

Category No bigint n/a Member ID forCategory Dimension No

Entity Yes bigint n/a Member ID forEntity Dimension Yes

Currency Yes bigint n/a Member ID forCurrency Dimension No

Account Yes bigint n/a Member ID forAccount Dimensior this is Yes
arequired field in the GL module; optiona
otherwise

DimO through | Yes bigint n/a User Defined Dimensionadded in Data No

DimX Warehouse manager

Note: These have to be enabled in Data
Warehouse Manager before they appear
within the module/fact table.

Valuel No numeric n/a User Defined Numeric value No
Value2 No numeric n/a User Defined Numeric value No
Value3 No numeric n/a User Defined Numeric value No
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Column Name Is Data Characte Description Required
Dimension Type r Max
(Y/N)
Source No nvarchar 50 Can be used to indicate source server No
and/or database
RulelD No bigint n/a Used when updated by BI360 'business No
rules' feature, otherwise canignore
CreatedOn No datetime n/a Date/time the record was created No
CreatedBy No nvarchar 50 User/process that created the record No
UpdatedOn No datetime n/a Date/time the record was updated No
UpdatedBy No nvarchar 50 User/process that updated the record No
UniqueDims No varbinary 20 System generated key value, consists of | No (System
combination of each dimension value Generated)
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Usingthe BI36MWManagetto review fact table structure

The Administration menu irhe BI360Data Warehouse ManaggDWM) has &% a 2 Rdzf S
{ OK StHdt grovides a useful charbthelpthe uservisualize the links between fact and
dimension tables:

o < . .
Administration Conﬂgura‘tlon

w Configuration

Modules

Dimensions
Module Schema

m Periods

£===ll| Modules
i_—u—j | Add, view and edit module labels and attributes,
=

®| Dimensions
—j Add, view and edit dimension labels and attributes.

""' Maodule Schema

_ij_{—j View and edit the dimension association with each module.

— Period Setup
] Configure and extend the Period dimension.

Scrolling down this screethe usercan see the dimensions that are used in each nedis
indicated by a check boodules are listed horizontally across the top of the screen.

Administration ¢ | Module Schema
~ Configuration [select Modules toview., v |
Modules
Dimensions
W AN f}
Dimension Label Cﬁ‘ (.;é') & 39& 35‘& f
Account D ]
Asset o O B 8| 8|88 8
» Category ] ]
Corespondingtr [C] [ [ © E B £ B O
Currency o o ] ]
Customer o O B b0 O | @
Department o @ B O
Employee O O O O O 0 B @
Entity
i Ttem Ol o o o o O O a
oge Line Details Ol @ . [ o Y o R Y
L Processes Location O O O o o o o o &
&' currency Period
Product O 8| B B @ 8|8 O
P Trees Project O o o O Bl @ B8
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The Period Dimension

A core requirement of almost any data warehouse impdatation is the capability to support

time-seriesbased reporting such as annual trends, year over geaiparisons etc.

The Period (d_Time) dimension table contains a hierarchyfét@litates these types of
analyses andan be usedd summarizefactdata by month, quarter and year:

Period Dimension

intDate | FYPeriod FYPeriodInYear
H o= - = . = .
20090101 200901 1
20090102 200901 1
» 20090103 200901 1
200580104 200801 1
20090105 200901 1
20090106 200901 1
20090107 200901 1
20090108 200901 1
20090109 200901 1

Copyright Solver, Inc., 2017

PeriodStart PeriodEnd FYYear

01/01/2009 01/31/2009 2009
01/01/2009 01/31/2009 2009
01/01/2009 01/31/2009 2009
01/01/2009 01/31/2009 2009
01/01/2009 01/31/2009 2009
01/01/2009 01/31/2009 2009
01/01/2009 01/31/2009 2009
01/01/2009 01/31/2009 2009
01/01/2009 01/31/2009 2009

FYYearLabel | FYQuarter FYQuarterLabel

Y- 2009 1 Qtr-1
Y- 2009 1 Qtr-1
Y- 2009 1 Qtr-1
¥ - 2009 1 Qtr-1
Y - 2009 1 Qtr-1
Y - 2009 1 Qtr-1
Y- 2009 1 Qtr-1
Y- 2009 1 Qtr-1
Y- 2009 1 Qtr-1
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Using BI360 Data Warehouse with Power Bl

In this section, a couple of examples usfng f @C&poiRtE Demo databasweill be
demonstrated which can bdound in the Downloads sectiondn2 f S NDa GSOKYy A OF f
website, https://support.solverusa.com

These examples will covewo scenarios for sourcing data frothe BI360DWn the Power BI
desktop application:
1. Selecting tables directly fronte database schema and making the necessary
formatting changes iPower Bl
2. Using a query to retrieve data froitihe BI360DWalreadystructuredin the desired
format.

There are pros and certo each approach. Linking directly to the source tables ghessser
maximum flexibility but will require hiding some extraneous columns and relabeling others to
make themmore recognizabl¢o the end userlUsing a ISQL query requires a bit more
knowledge of the underlying database schema, but can theiserexactly whatthe user

needs, in the right format,for your visualizationsT he bestapproachfor your applicationwill
depend largely on your goals and your comfort lewgh writing T-SQL queries.

Overview: Building a Power Bl Model

Both of our examples facreaing and populating a new modéh Power Bfollow the same
essentials steps
1. If the users has natlready done so, sign dpr the Power Bbnline servicat
https://powerbi.microsoft.com
2. From thePowerBlservice websitelownload install andhen launchthe Power Bl
desktop app
3. InPower BDesktop, onnect toa data source(Home ribbon, then Get Dafa
4. Shape and Combine Datasaithe query editoand data view screers select source
tables, creatémodify table joins, etc.
5. Build Reportsgo to the report view toaddfields fromyour data seto visualizations
6. Publish the contents ofour power bi desktop filéo the cloud basedPower Bkervice
7. Install and/or configure @ersonal or enterpris€atewayto manageon-demand or
automated updates
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Example 1Creating a Dataset&Bedon Database Tables

After launching thePower Bbesktop app andreating a newPower Btesktop file havigate to
Home > Get Data > SQL Server

| e ©-+|

Ccut N L — p—

)
Copy - ,,/,

Paste Get | Recent Enter Edit  Refresh
Format Painter | patg - |Sources - Data  Queries
Clipboard Most Common a
Excel
SQL Server

Analysis Services
csv

Web

OData Feed

. Blank Query

More...

Enter the server and databaseme when prompted

X

SQL Server Database

Import data from a SQL Server database.
Server
MyServer

Database (optional)
BI360DW_CorpDemd|

b SQL statement (optional)

oK Cancel

This will bring up the Navigator window, whemgerscan select which tables to includby
checking the box next to each ane

Navigator
fo)
(2
4 i: BI360DW_CorpDemo [115] A
l-|:| vw_Account
l-|:| vw_Department
0] vw_Entity
[0 vwOT5TransMeta
= AssignmentHistory
E AssignmentlinkFiles
[ AssignmentPackages
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A

FortlS LJzNlJ32 a S& 2T induliidg thd fellowrgiménsioniatie G tomer,
Entity, Product,Scenario and Time

Navigator

| Show Selected [5] =

d_Currency

d_Customer ‘

<
e e | |

d_Dim0
d_Dim1
d_Dim2
d_Dim3
d_Dim4
d_Dim5

d_Employee

<

d_Entity

d_ltem

<

d_Product
d_Project
d_SalesPerson

d_Scenario

UL Y

HEHEABAEHBEABEHBEBAAA

d_Time
d_Vendor

DataAccessFilters

WS Gafsdincludethe f_Trans_RVact table which contains actual and forecast sales by
product and customer

=
=
v M
=
=
=

f_Trans_OT7

f_Trans_PJ

f_Trans_RV
IntegrationConnectorHeader
IntegrationDimensionMap

IntegrationHeader

WS QHeri click theLoadbutton to confirm these selections and import the data ifRower B,

uuu

24 COMMUOD002

uuuuuuuuuu UG LG S T TS

Communication Connections

v

Note thatthe user willalso be given the option to eithémport the data into yourPower Bl
model or use DirectQuery, which will connect live to the source
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Connection Settings

You can choose how to connect to this data source. Import allows you to
bring a copy of the data into Power Bl. DirectQuery will connect live to this
data source.
» import

DirectQuery

Learn more about DirectQuery

oK Cancel

Thischoiceis a matter of preferenceand depends om number ofconsiderations such as
storagespaceand network latency.

I FGSNI GKS RIGF A dacKi®the REBEView BavNIBeskinR Ardh i
right side of the page we can see the tabllest were selected

Visualizations > Fields
]
—

d_Customer
d_Entity
d_Product
d_Scenano

d_Time

f_Trans_RV

At this point,userscan right click on any of these table nanaagl then choose th&®ename
option in order toassign more user friendly namddserscan also do the same for individual
fields within each tableg-or the sake of this exercise, the table namek be left asis but a
number of other fields will be relabeled and hiddanorder to declutter our workspacea bit.
¢ 2 R2 (KA Data\Gew@d thé lefeh&disiSediithe page
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fin | = O-~ | Untitled - Powe
Home Maodeling
cut Ly Ly, p— m— 5 Text Box —] — [T
- Ty | 1 | | 1 'S - | @ ¢
R copy - 7,/7 ks Image = "(}L
Paste : - et Get Recent  Enter Edit  Refresh New  New <h Page Manage New Publish
OrmatFamter  npata v Sources ~ Data  Queries Page = Visual apes View Relationships ~ Measure -
Clipboard External Data Insert Relationships  Calculations  Share

Memberld Description CustomerClassCode CustomerNumber City

1 AAROMNO0O1  Aaron Fitz Electrical Beijing
2 ADAMPO001 Adam Park Resort New Discovery QC
3 ADVANOOO1  Advanced Paper Co. Johannesburg
4 ADVANDOO2 Advanced Tech Satellite System El Paso TX
5 ALTONOOO1  Alton Manufacturing Tokyo
6 AMERIOOD1  American Science Museum Black Bear YK
7 AMERIOD02  American Electrical Contractor Berlin
& ASSOC0001  Associated Insurance Company Memphis TN
S ASTOR0001  Astor Suites Dongguan

10 ATMORO001 Atmore Retirement Center Defiance ON

By default, the first table on our list, d _Customer shown From hereusess can right click on
any column heading to either rename it or hidernReport \few.

In this examplea few columng the d_Customer tableill be renamed and a few will be
hidden so thatthey willno longer appear ifRReport Yew. The end result wheswitching back
to Report Viewand expand the d_Customer table is as follows

Fields

4 E# d_Customer
City
Country
CustomerCode
CustomerDescription
State

d_Entity
d_Product

d Scenano
d_Time
f_ Trans_RV
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Note thatthe €ode&rnd Pescriptiofrolumn labelss SNBE OKIF yaISR (2 W/ dza G2 YS
W/ dza G 2 YS NBFThia ey helplfiofadig €pdfusion since Code and Description are
common column namesacross virtually all of our dimension tables.

In the belowexample, the sambasalso bendone for d_Scenario, d_Product and d_Entity

Fields

4 B d_Customer

City

Country
CustomerCode
CustomerDescription
State

%

d_Entity
EntityCode
EntityDescription
Rollup Division

d_Product
ProductCode
ProductDescription
ProductGLAccount

%

v v LS
pg AN g EEN ANy  EEEEE

d_Scenario
ScenaricCode
ScenaricDescription

d_Time

f Trans_RV

CAylLttes SQft YIS I reldbsliag t@\aluglValae2, ar@l Vaugdt NI y a ¢
columns to more accurately refletheir content and removing a number oblumns that

RAALIX @ GKS YSYo6 S NI This dplifids thalthsE of idéing Refevad yoatdne y

in Report View

Fields

» B d_Customer
» B d_Entity

» B d Product
» B d_Scenario

» B d_Time
4 B fTrans RV

M = Gross Sales
rice

B = Quantity

| RowComment

| TimePeriod

| TransactionlD
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Before proceeding to build visualization of this data @p&t View,users shouldirst look at
how the tables we selected are linked together in Relationship View

| = &+
Home
Cut l 1 Ly — p— I:L
(D) | ] ] s
y Copy (t £ o
Paste . Get Recent  Enter Edit  Refresh New  New
Format Painter  popa + Sources - Data Queries. Page - Visual
Clipboard External Data Ins¢

[ d Scenario
Memberld
ScenarioCode
ScenarioDescription

Alias

Because the data is coming from a relational sourRm®yer Bhutomatically discovers any
Primary/Foreign key relationships between source tables and creates the necessaaglink
shown here

™ d_Scenario
Memberld 3 d Product
ScenarioCode Memberld
ScenarioDescription ProductCode
Alias ProductDescription
Alias

£ f Trans_RV

Entity

*
[ d_Time . Product

Memberld HasLID = d_Entity
5. FYPeriod 3. Gross Sales

Memberld

5. FYPeriodInYear T EntityCode

PeriodStart EntityDescription

M d_Customer Alias

Memberld
CustomerCode
CustomerDescriptior

Alias

When combiningBI36MW data with datafrom an outside sourcgsay from Excel)t isalso
possible tocreate a link manudy betweenthat source anda BI36MWtable using Relationship
View.

Returning to Report Viewserscan now create visualizations using the da&ithat was
imported from the BIB6MW. As a quick exampldelow a report that summarizes)Sdomestic
salesby state will be created.

For starters, expand the field list under d_Customer and ch&iate
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Fields

4 B d Customer
City
Country
CustomerCode

CustomerDesc...
State

Power Bautomatically recognizes thgeographimature of the data in this field and inserts a
map visualization on the report page

o
RRY o EURO
@Mzm& w®
&0 Q
o8 %
AFR
SOUTH
A AMERICA

bbng

£ 2016 HERE (B 2016 Microsoft Corporation

Next, modify this a bitdraggingthe Countryfield from d_Customer into the Page level filters
area, and then choose USA from the.list
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Visualizations

CustomerCode

CustomerDesc...

State

d_Entity

d_Product
Filters il reyare
d_Time

f_Trans_RV

Switzerland
Thailand

Turkey

United Kingdom
USA

Vietnam

Wales

B Require single selection

Advanced filtering %%

fAad dzyRSNJ FYe¢ NI yagws

4 B fTrans RV
5 Gross Sales
B = Quantity

| RowComment
| TimePeriod

[ | TransactionlD
M = Unit Price

wSOdINYyAYy3a G2 GKS wSLENI LI 3ISs Ot A0l 2y GKS YI
in the Visializations area in order to show a more detailed map with individual states shaded
according to Gross Revenue reported within each state
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WASHINGTON MONTANA NORTH DAKOTA

_Ottawa ;

SOUTH DAKOTA WISCONSIN AMO

NEW MEXICC ARKANSAL

TH CAROLINA

FLORIDA

. Nassau
Gulf of Mexico

b bing

AN/

NT

: D”_STATES . _Washington

o

Wi o
Maipe

© 20 151REREA @ 2016 Microsoft Comporation

To suppement this map viewadd other visualizationsuch as a table showirte dollar

amount of gross sales by state

State
FL
VA
o ¥ Maine AZ
) g e T

AL

ITED STATES- ™ ™

_Onawa

Washington

NORTH CAROLINA

SOUTH CARDRINA

FLONIDA

NY
Total

Nassau
©2016HERE © 2016 Mcrosoft Corporation

Havana

> bing

Guif of Mexico

Copyright Solver, Inc., 2017

Gross Sales ¥
4,357,680.90
3,371,861.81
2,134,977.40
2,011,736.32
1,487,407.53
1,189,538.67

934,375.22
742,534.10
728,546.00
637,481.00
546,416.00
178,503.02
99,840.47
75,374.44
75,256.83
18,571,529.71
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Example 2Creatinga Datagt Based on a SQL Query

In this second exampl@, FSQL querys usedo extract a dataet fromthe GL module in

BI36WI yR (I 1S OFNB 2F GFala Ayg2t SR AyheWaKl LA
column labelingand table joins

After openinga newor existingPower BRS & { (i 2 LJ F AHoR&> GetPata ¥ SQH 2 (i 2
Server

m| - B- - |
Home Modeling
Cut [N Y — —
0 | 1
ooy y BH EA
Paste : - Dt Get Recent  Enter Edit  Refresh
Ormat FAIMEr | pata ~ |Sources - Data  Queries
Clipboard Most Common a
Excel
2 SQL Server

Analysis Services
csv

Web

OData Feed
Blank Query

More...

¢ KSy ent& Mé derver and database name when prompted

X

SQL Server Database

Import data from a SQL Server database.
Server
MyServer

Database (optional)
B1360DW_CorpDemd|

I SQL statement (optional)

oK Cancel
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2 §5Qf f (KS ySQISHatdmafiteld d@inkpSstein a T-SQLquery, as shown below

X

SQL Server Database

Import data from a SQL Server database.

Server
MyServer

Database
BI360DW_CorpDemo

4 5QL statement (optional)
SELECT

CAST(Fact.TimePeriod AS CHAR(8)) AS TimePeriod
,CAST(d_Time.FYYear AS CHAR(4)) AS FYYear

,CAST(d_Time.FYQuarter AS CHAR(2)) AS FYQuarter
,CAST(d_Time.FYPeriod AS CHAR(6)) AS FYPeried
,CAST(d_Time.FYYear AS CHAR(4)) + ' ' + d_Time.FYQuarterlabel As FYQuarterlabel
,d_Time.FYMonthLabel + * ° + CAST(d_Time.FYYear AS CHAR(4)) As FYPeriodlLabel
,d_Entity.Code As EntityCode
,d_Entity.Description As EntityDescription
,d_Scenario.Coede As ScenarioCode
,d_Account.Code As AccountCode v
.d Account.Description As AccountDescription
>

oK Cancel

For your referengethe full text of the query is shown AppendixA of this document.

The sample query in this example takes care of the legwork of formatiumgdata seso that
S 62y Qi K| ESer Beskidp2spetiiicallyyy

9 Joining our source fact tablgé, Trans_GLto the relevantdimension tablesuch as
d_Time d_Entity,d _Scenario, etc
1 Using the CASTinction to convertsourcecolumns todata typesthat will work best for
our purposesFor example, the FYYear value (which represents the fiscal ystojad
in the sourceable as an integeiPower Bby default will ty to treat this column as a
measureon which mathematical operations can berfiemed. T avoid thisg S Qf £ O & @
it as textso that we can use it as an axis grouping or filter in charts and graphs
1 Using the AS keyword to assign user friendly labetotoce columns.
1 Adding a derived column that can be used to sloet Account Categorgolumn, which
% S Qde to build visualizations in the below examples

Power Bthen shows a preview based on the results of the query entered during the previous
step.Click orLoadto import the data intothe model.

X
- BI360DW_CorpDemo
TimePeriod FYYear FYQuarter FYPeriod FYQuarterLabel FYPeriodLabel Entity(
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS “
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS v
20150101 2015 1 201501 2015Qtr-1 January 2015 SAS
< >
Load Edit Cancel
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As in the previous example, the options to eitheport the data into ourPower Btesktop file
or useDirectQuely, which creates a live connection to the source, are presented

X
Connection Settings

You can choose how to connect to this data source. Import allows you to
bring a copy of the data into Power BI. DirectQuery will connect live to this
data source.

» impart

DirectQuery

Learn more about DirectQuery

oK Cancel

Our data set now appears in repariew as a single set of colus)
Fields

4 B Queryl
AccountCategory
AccountCategorySort
AccountCode
AccountDescription
CategoryCode
CurrencyCode
DeptCode
DeptDescription
EntityCode
EntityDescription
FYPeriod
FYPeriodLabel
FYQuarter
FYQuarterlabel
FYYear

> PerioddBalance
RowComment
ScenarioCode

TimePeriod

Renamehisnew dataseb @ NA IKG Ot AO1Ay3 2y GKS RSTFlrdA G f I
{ dzY YL NE Q
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4 B GLSummary

AccountCategory
AccountCategorySort
AccountCode
AccountDescription
CategoryCode
CurrencyCode
DeptCode

DeptDescription
To get started with a new visualization using this data, clidRemodBalance

|| FYQuarterLabel
| FYYear
*. PenoddBalance

RowComment

ScenarnioCode

* TimePenod

Since this field is a measufower Bhutomatically inserts a new bar chart into Report view

M EH® @~ | BI360 P&L Sample - F
Home Maodeling
Cut |- Ly — — 9 sl [£5] Text Box — =
y B | EA o (A I H | @ o
Copy — = | = —es L J [T:;\maga -
Paste Get Recent  Enter Edit  Refresh New  Mew ‘ﬂ h . Page Manage New Publish
Format Painter oz + Sources »  Data Queries Page - Visual SRt View - Relationships  Measure -
Clipboard External Data Insert View  Relationships Calculations  Share

To add a bit more context, also select AccountCategory and ScenarioCodthdérsample data
set
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GL Summary

L AccountCategory
AccountCategorySort
AccountCode

AccountDescription
CategoryCode
CurrencyCode
DeptCode
DeptDescription
EntityCode
EntityDescription
FYPeriod
FYPeriodLabel
FYQuarter
FYQuarterLabel
FYYear
PerioddBalance

ScenaricCode
| | TimePeriod

Also dragFYYeainto the page level filers and select 2015

is 2015

O Select all
= 2015
H 2016

The end result is bar graph that compares Actual to Budget amounts by Account Category for
fiscal year 2015

ScenarioCode  @ACT @BUD

10M
&
[N
4\.\3
2
Cost of Sales Expenses Other Revenue
ncome/Expense
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Note thatthe chart propertieshave been modifiedo showthe Y-Axis labelsas $M instead of
$Bn.

Also notethat the account types are sorted alphabetically from left to right, so thatGlost of
SalesExpensesind Other Income/Expenseategaies all preceddRevenueThis mightnot
make much sense to an dignce accustomed to seeing Revenligplayedfirst on financial
statements.

In the sample dataet wehavecustom columrthat can be usedb remedythis issueThis

derived columnwasadded tothe query tocontrol the sort order of the Account Category
column, sahat Revenue can brst followed by other categories according to their usual order
on a P&L statemeniTo apply this custom sorting to the bar chart, we can select the field we
want to sort differently, and then apply a custom sort order basednother column in our
dataset

First select the column to be sorted differently

Fields

4 B GLSummary

L AccountCategory
AccountCategorySort
AccountCode
AccountDescription

Then,clickontheModelingéi 6 G GKS G(G2L) 2F (GKS &FoNBeSYy | yR (
sake of this example, choeghe custom column that was creatddr this purposein the
sampleSQL queryAccountCategorySort

| e O-
Home Modeling

— o S5 == | Data Type: Text ~

' @ o — Format: Text ~
Manage Mew Mew Mew Sort By
Relationships  Measure Column Table  |Column -

Y

o lAuto

Relationships Caleulations AccountCategory (Default)

+/  AccountCategorySort
AccountCode

ScenarioCode  @ACT @EBUD AccountDescription

250M CategoryCode

CurrencyCode

o DeptCode
i DeptDescription

Thischange will then be reflected in the bar chart
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ScenarioCode  @ACT WBUD

1 FIBA

Other
ncome/Expense

Publishing to the Powds| Service

Whereverthe time has come to make the database and reports available to other users, users
candeploy the conent of aPower Btlesktop file to the cloudasedPower Bkervice using
either of two options

1. Loghntothe PowerBE SNWA OS | YR QK22a$S aDSG 51 Gk ¢é

~ My Workspace
h
TP Show: All €

% Dashboards

sl Reports

[ Datasets
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The sitecurrently provides two options that allothe userto import from files or
seleded database platforms

Import or Connect to Data

Files Databases
Bring in your reports, Connect to live data in
workbooks, or data from Azure 5QL Database and
Excel, Power Bl Desktop more.
or CSV files.

Get A Get A

Choose therilesoption to import data and reports from Bower Bdesktop (.pbix) file,
such as the oneshownin the previous examples.

2. Userscan also publish directly from tHeower Btlesktop clienby clickingon the
Publishoption under theHome menu

Y — -'-‘ % ] I | | Text Box T S H— [ "".-..
Ly ]
b BH B [Rimage  I— i 0.
Get Recent  Enter Edit  Refresh New  New '—E h Page Manage New Publish
Data = Sources ~ Data  Queries Page ~ Wisual - e View = Relationships  Measure ~
External Data Insert View Relationships  Calculations.  Share

Userswill be prompted to providetheir user credentials for th€®ower Bervice, after
whichthe users wilteceive confirmation once the content die model is uploaded.

The usershouldnow see any datasets andports that were authored in this model
included inthe workspace the next tim¢hat usersigrsin to the Power Bkervice
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Using aPower BlGateway to Schedule Updates

ThePower BlGatewayis an applicatiorthat is installed and run epremises andervesas a
bridge providingscheduledsecuredata transfes between onpremises datasourcesand the
Power Btervice

There are two types of gatewayBhePersonal Gatewayuns on an individual workstatiorand
supports a singlaser, while theEnterprise Gatewayenables IT departments to deploy and
manage central gateways to serve a large group of u¥¥ith. the Enterprise &eway,anlT
department can centrally manage the set of users who have access to the underlying data
sourcesand havevisibilityinto gateway usageEither gateway can be downloadesinglinks
provided on thePower Bite.

Toconfigure scheduled updates of your data using a gateveayin toPower Blthen right click
on a dataseto be updated. Then chooseSchedule Refresh

This takesghe userto a settings page specific to the selected datagastshown belowthe user
first need to install and/or configure a gatewdyt has not beerdone so already

This pagealsoprovides a link wher¢he usercan download the instéer for the Personal
Gateway.This section willeview that option first and then discuss using an Enterprise Gateway

later in this section.
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