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Introduction

After having definedour methodologyin the previous paper (Introduction to the SQLBI Methodojogy
available atwww.sqglbi.con), we are going to tesit and describe the deeper and technical details by
providing a complete solution based on the AdventureWorks database.

The starting points are:

1 AWDataWarehouseRefresht is a package provided by Microsoft as a sample ETL solution to build
the adventureworks data warehousaNe will rebuild it completely because we are going to make
heavy changes to the underlying database structure.

1 Adventure Works DWBased on the data warehouse built by the previous package, it is a complete
Bl solutionused to demontsate several features of SSAS.

We are not going to descrilia full detail neither the AdventuréWorksOLTRdatabase nor the solution
provided by Microsoft. You can find several sources on the web that will document both. Our goal is to
describe the prolems in the solution and let you follow our thoughts in the process of rebuildinGlgarly,

we do not intend oONRXA GAOAT S aAONRA&A2F(IQa 62N] X 2dzNJ AydSyi
Adventures work is a perfect candidate for doing so.

Evenif it is only a demo, we think it is very important to follow it in details. As consultantaftea work
for customers who already have a working Bl solution but want to improve its désig@ain better
performances and/or a better architecture to lethd solution grow gracefully in the future. The
considerations and thoughts that we @othose caseare exactly reproduced in this demo.

The steps will be:

1 Analyze the SSIS package that builds AdventureWorksDW and modify it in order to make it easier to
maintain and clearer to understand’his will lead us to a better comprehension of the steps
needed to transform the OLTP database into the Kimball data marts.

1 Analyze the data source view of the SSAS solution to check for computation hidden in the named
gueries and/or in the computed fields of the data source view. We will remove all those
computations from the data source view and move them to the data warehouse level.

1 When we will have a clear understanding of the ETL process, we will be ready to leuddtéh
warehouse level. We will produce a model of the data warehausie a modeling tooandwe will
document all the steps needed to transform the OLTP database in the data warehouse.

91 Deeply review all the data flow tasks in the SSIS package

Our goal $ to start from the AdventureWorks OLTP database and build a complete Bl solution using the
technigues described up to now. The final solution will be much similar to that of Microsoft but, from an
architectural point of view, it will show the power of oapproach to the development of a Bl solution.

We will not describe the whole solution in the bodkources are available on the web amg have
extensively commentedhem. Whatwe think is important to get here are the principal concepts of the
data waretouse architectureMoreover, as the book is mainly focused on SSAS solutions, we will not spend
too many words on the SSIS package implementation. We will bring toagiemtion some hint and tips,
when we feel that they might be useful, but the focuslvaié on the architecture, not on the specific
implementation of the ETL with SSIS.

A note for our readersyou can read the whole chapter without ever opening BIDS to see the solution
you can look at the solution while reading the chapt€hechoice isup to you and depends on what you
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want to learn from this chapterlf you arestrong on SSIS and SSAS ymaare mainlyinterested in the
concepts of the application of our model to a real world situation, you can simply go on reading the
chapter. If, orthe other side, you want to dive into thaoical details of the solution and see some hint and
tips about SSIS and SS#8n the best will be to open the demo projects atodstudy it while reading the
chapter.

THE WHOLE PICTURE

Before diving into the tdmical stuffof the solution development, let us review the final soluti@ecording
to our methodology

OLTP Database

(Adventure Works) OLTP Systems

Mirror of the database, user specific

OLTP Mirror Configuration configuration sofware

Data consolidation, cleansing, corrections,
DATA WARE HOUSE integration of all sources of data,
introduction of data ware house entities

Surrogate keys, SCD handling, change of

RIS granularity, user interface handling

Hierarchies, user specific needs, MDX code,

Financial Cube Sales Cube .
aggregate reporting needs

IMG (0132: Complete Adventure Works Solution

Let us comment the picture in more detalil:

1 We start with theAdventure Worksdatabase and mirror it qoying only the useful tables and
columns. Our goalare speed and ease of management, no business klypcldbe inserted at this
step. The step will be carried on with a free tool to mirror databases.

1 We build a Configuration database that hehll the configuration data for the final solution. If this
were a real world solution, we would have to write some user interface with the configuration
database to let the end user interact with it.

1 In the data warehousewe consolidate data, cleanse it and crea complete view of all the
information that will be used for subsequent reporting and analysis needs. The step between the
OLTP mirror and the data warehouse is the hardest, at least from a conceptual point of view. We
will create new entities thinkingtahe analysis of data and forgetting the operational point of view
of the OLTP databas€his step will be composed of views that gather data from the OLTP and feed
an SSIS package that makes all the ETL operations.

I The data in the data warehouse will n@into the data marts. In the data marts the point of view
changes Weare no moreconcerned with the structure of data but we will focus on what the user
wants to see. A date field might become a string, if the user wants to see it in a fancy way. &he dat
warehouse maintaisathe structural view of datavhile the data mart will mixhe logical structure
GAOK dzaASNJ ALISOATAO NBIIZANBYSylad az2NB20§NE 6 S
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dimensions, bridges, slowly changing dimensions and all thareaneeded for a good data mart.

A set of views will feed an SSIS package that builds the data marts. The views might be ,casnplex
they might need to aggregate data, join tables andh generalg follow the data warehouse
structure to fully denormalize it and produce data marts.

1 The final stepwill move data from the datamarts in the SSAS solution that will hold the cubes.
Technical requirements might lead us to define different views for the same tatlange some
esthetic aspects of a single aoin, to rename fields according to the user requirementgis step
will be composed solely of views, as no processing should occur; the views will (and need to) be
very simple and fast.

Since we do not want to show only the final solution, we will wiite thapter trying to make you follong
all the work and the considerations whd in orderto make Adventure Works adapt to our vision of the
data warehouse architecture.

The flow of the analysis will be different from the steps presented here. You roosider that no OLTP
mirror database can be created until we know exactly which columns are needed from the OLTP database.
Therefore, even if the OLTP mirror database comes first, it will be th@hasn the development cycle.

The flow of knowledge abauhe data warehouse is different from that of the datairst we need to build

and describe the data warehous€&hen we will be able to load it and let it bring data to the data marts.

Moreover, even before being able to write down the data warehousecstre, we will spend some time
analyzing theAdventure Worksolution that is available on the web in order to use it as the stggoint
of our analysis process.

THE ANALYSIS PROCESS

The first step of our rengineering of the AdventureWorks soluti@to study the original one and detect
all the potential errors in its structure.

The solution is composed of two different items: an ETL package that loads the data marts with data
coming from the OLTP database and an SSAS solution that effectivefsdheatube structures.

1 The SSIS package that creates the AdventureWorksDW database is loud¢edhe program files
folder in oMicrosoft SQL Sen/@0\ Samplesintegration Servica®ackage
SamplesAWDataWarehouseRefreshd

1 The SSAS solution is locatednder the program files folder in dMicrosoft SQL
Servek90\Toold SamplesAdventureWorks Analysis Services Prdjeaterprisé ® 2 S g A f f dze
enterprise solution as it is the most completelowever we will not rebuild the whole SSAS
solution as it containslata mining projects and several other features that are out of the scope of
this example.

We will review both of thenand will redefine their structure according to our methodologhhe analysis
process will require us to dive into both the ETL and th&SS$lution to gain knowledge on how tlaets
and dimensionsire constructedstartingfrom the OLTP.

ANALYSIS OF HEETL PACKAGE

First, we open the ETL package to gain a good knowledge of how the data coming from the OLTP database
is handled in order t@reate the data martsAs this is an example, we would expect it to be easy to.read
Many people will start learning SSIS programming with that packadeve believed that a good effort has

been spent in making the package a good exampleening the padge has been a realrprise, at least

from the clearness point of view.

In the following pictureyou can see the original package:
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IMG (0116): Original ADW Package

2SS y2NXIFfte dzasS +Aadzat {ddzRAZ2 2y | . .Ewedifthidpadkaiel & & A
fills the whole monitoy we still do not have a clear view of what it do€khere are so mangirows
intersecting each other that it is quite impossible to understand the real dependencies.

Therefore, the first work is that of making semasthetic improvements on the package, in order to make it
easier to read on a normal display. We started with these modifications:

1 Introduce sequence containgrto group related data flow taskand remove almost all the
dependency arrows betweesimpletasks Thismight reduce somewhat the degree of parallelism
in the package but will greatly enhance readabilithe correct balance between readability and
performances is always a difficult decision to take l#causewe are making a demonstration
packaye, we will prefer readability against performances.

1 Remove useless information from the names of the single data flow tasks to reduce theinsize
2dzNJ 2LIAYA2Y Al A& dzaStSaa G2 aGFNI GKS ylyYyS 2
clearto any SSIS programmer what a taskuist by looking at its icon.

1 Align all items and make their size reasonafiesks with varying size lead to bad alignment and
make the whole package difficult to reatlgain, this is only esthetic but it is very innfamt.

We made a copy of the original packaged namedtda ! 52 5wSFNB & K 0 9 You darSfindhitth / K Iy
the & | R @TE project of the final solutionwith all these modification already mad€he package, after
those updates, looks much better:
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»
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Dim Time Dim Scenario 5 Dim Employee i Dim Currency L L Dim Product [ B Dim P i
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Category
lﬂ FLH Dim Sales I
Reason L Dim Product
Subcategory
=]
g-. Fact Tables 2
l]:l FLH Fact Reseller lﬂ 'L]J Fact Currency U Fact Internet
Sales Rate #~  Sales Reason | —

Create keys and s

II—DJ
(5] indexs A~ l]! 'LTJ Fa‘ctlnhernet ll! 'LTJ Fact Sales
Sales Quota L-J_’J Clean Database 2
I_EI Add Pr\mary
j, Drop udfMinimumDate
I Li‘ Function
i

Ei‘ Add Indexes jﬁ Drop temp tables %

I 11 Executs SQL
LE‘ Add Forelgn Li‘ e

IMG (0117: ADW Package after esthetic updates

We canappreciatethat esthetic is very important in SSIS packagest is normally in source cadéwe do

not pay attention to clearness, we will end up with a very difficult package to read. With those
modifications, it isnow very easy to understand the tasks that compose the package. Moreover, grouping
related tasks in sequence containers, we greatly reduced the number of arrows in the whole padiage.
that we have fewer relationshipsye gaineda mud clearer structure and we can start to analyze the ETL
phase.

There are two sources of data:
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1 CSV files: these files contain data that is not present in the OLTP database but is needed for the
final data marts. All the financial information and structusekept there. We will remove the flat
files and move those data in the configuration database, in order to understand the data better.

1 OLTP database: it is the wklown AdventureWorks database. Several complex queries retrieve
the data from the OLTP ddiase and move them in the data marts. Some of these queries are very
complex and we will make them easier using the data warehouse technique.

Before going down in further updates, we can make s@omesiderations about the structuref the ETL
T ¢KS a5S GrryoR aidl 6f Sa¢ O2yiGFrAYSNI gAff RSaiGieBeE (1 KS
WIlNBOodzAt R AGZ SESOdziaAy3d | ff -li&Sv [RONA adiiBated S KE
an UDF function in the data warehouse. The package will destroyutiisidn upon termination.
We do not like this approach because the destruction and rebuild of the database is in the same
package that uses it. If something goes wrong during the package debuggingill end up with
an incomplete databasandthe full package will fail to validate. For this reasove will create a

separate package that creates the database from scrdfcinything goes wrongyou can safely
execute it to rebuild the empty database.

f ¢KS a¢SYLRNINE ¢l o6fSaé esavgratenipgiddyNablgsidirettly iRtdNtBelLd | Y F
OLTP databasé& hese temporary tables will contain data coming frothe CSV file$ 8 SS G [ 2 | F
G§SYLR2 NI NB !l otieprépiesed xyeinal datd Somilnghinto the data warehouseour
structure there is n place at all for this kind of operatiofhe OLTP is readnly and we will
eventually write CSV files in the configuration database or in the staging one, depending on their
usage We have to note that from an architectural point of view there is nodifference between
' GGSYLRNINER (FotSé¢ FYyR +ty aGh[¢t GloftSéd 2S5 KI
they contain useful data that will definitely go into the data warehouse. This information must go
into the configuration databasand mug have a name and a structure so that any package that
needs them can safely use them.

9 The temporary tables contains two kinds of data:
o0 Translation data, i.e. names of some dimensional attributes in different languages
o External data: i.e. information nobdféind in the OLTP database

From the package, it is not evident which data is used for translation and which is used for loading
new data into the data warehouse. We will make the structure clearer using the configuration
database schemas.

T ¢KS a. dNRPYLYaSNHEAFSaAae ONBIGSa aSOSNIftf RAYSyaa?
files in the example)This containerdoes not have a good structurbecauset loads data directly

from the external world into the data warehouse. We will stat@s information into the
configuration database andill provide some loading mechanism to build them.

f Thea5AY ¢AYSé (a1 R2Sa | 06 dz jwrofgAaNeRhodldfcreateteS (G A Y !
time dimension inside the package with a clear and documented.|@ierwise, it would be very
hard to modify it, for examplan order toadd some attributes to the dimension.

i The fact table queries contain several joins between the OLTP database and the data warehouse
dimensions. The package will execute these joiafote the creation of primary keys on the
dimension tables. This will lead to poor performances. Moreover, welkdesignedSSIS package
there should be no join between differertatabasesas it Wk f £ o NBIF { GKS éda/ 2yy
structure of the packag

T ¢KS TFAYL§ a/ £ SFy R GK Wil de& ¢he ©r@pgrary tabyesS ioim ihé datded St S
warehouse and the OLTP but, as we said before, we will not create any temporary table in the data
warehouse nor in the OLTP database.
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There are several o#r considerations to do about this package but we will make them when we will start
modifying the single data flow tasks. For now, want to focuson the structural point of vievand the
information we can gather from here are summarized as follows:

M Bulkinsert from CSV files

o Fact_Finance, Dim_Account, Dim_Organization, Dim_Time, Dim_Scenario come from CSV
files. Those CSV files do not contain any natural key or any defined strudiareill have
to rebuild them in the configuration database or in the @atarehouse.

i Dimensions from OLTP

0 Sales Territory contains a geographic structure built from the original OLTP sales territory
table, enriched with the country information from the Person.CountryRegion table. It is
composed of two data flows because thesfione inserts data from the OLTP and the other
ONBIFiSa (GKS adzyly26yée NBO2NR dzaS¥dzZ Ay | f

0 The department dimension from the HumanResources.Departments OLTP table. The first
data flow creates a generic node while the second one loads datatiref®@LTP table.

o Dim Sales Reasons is constructed from the Sales.SalesReasons OLTP table.

o Dim Employee is much more complex. It gathers information from several tables in the
OLTP database to get the whole SCD story of employees. It is not useful teeanalgep
detail the query. The important point here is that an SCD is built based on OLTP data. In the
data warehousewe will need to keep all the information needed to rebuild the same SCD.

1 Dimensions depending on temporary tables

o Dim Geography is builising seven different tables (the query has to follow complex
relationships in the OLTP database) and one temporary table that holds the foreign names
of the country regions.

o Dim Promotion gathers its data from Sales.SpecialOffer and gets the foreiggsrfanthe
special offers from a temporary table.

0 Reseller, Product, Customer are all very complex queriest#kat information from the
OLTP system.

We do not want to bore the reader with too many details abthgsequeries Wehavealready made the

hard work of understanding each query and define the relationships between dimensions. The reabpoint
get here is that ifve want to understand what are the relationship among dimensions and OLTP tables, we
need to open each data flow task and spend a fewrs or days?) to document everything.

If the Bl analyst of Adventure Works had written a good documentation, then our life would be much easier
butg S g2dzZ R aidAtf KI@S (2 KFIyRtS G4KS Ofl aaArldlf LINE
are all well aware that if documentation is hamditten, it will inevitably be out of date in a few months

after the first release.

The first lesson here is that SSIS hides documentation in every SQL statsedinto sources.

ANALYSIS OB SADATA SOURCE/IEWS

It is now time to dive into the data source view of the SSAS solution in seahnaideh computations. It is

not necessary to analyze in deep detail the SSAS solbtaauseve are just searching for parts of the ETL
process hidden in the data s@e view It is sufficientto open the project data source view and analyze all
the tables searching for computed fiel®DS makes the process easier as it shows computed fields with a
different icon.In the picture, you can see some of the computettSan the Dim Customer table:
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Adventure Works.dsv [Design]
[l wm%| x| 8-

Diagram Organizer

[y =8l Tables> - Moo

[ Internet Sales L wTarge... S

[ Reseller Sales 1

[ Sales Summary

[t Sales Quotas

ey cumrency o m

4 nr » L
Tables r

[T pimaccount {dha.DimAccount) ’J_‘ Facts...

28 DimCurrency e | F‘ Factsa...

1= [ DimCustarmer (dhba. DimCustamer)
? Customerkey
(5] Geagraphykey
[Z] CustomerAlernatekey
(] FirstMame
(=] MiddleMame
(] Lasthame
(=] MameStyle

[E] BirthDate FactR...
(] MaritalStatus
e —

(] suffix J
=] Gender

[F] Emailaddress
] vearlyIncoms Factl..
(=] TotalChildren

[Z] MumberChildrenatHome
(] HouseOwnerFlag

[Z] MumberCarsOwnad
(] AddressLinel DimP. ..

5] DateFirstPurchase
B Fulrame

5] MaritalstatusDesc
|8 GenderDesc

] HouseOwnerDes:
=L CommuteDist

DimPr...

= Title
(5] EnglishEducation )
(] SpanishEducation Dimc... DimR. .0

(5] FrenchEducation

(5] EnglishOccupation

[Z] SpanishOccupation

(5] FrenchOccupation

| SimpleDateFirstPurchase
["3 Relationships

IMG (0119: Computation hidden in the data source view

Opening up, for example, the MaritalStatusDesc field, we will find this:

Q Edit Named Calculation H=]
Column name: IMaritaIStatusDesc
Description: | ﬂ

Expression:

CASE :I

WHER MaritalStatus ='S' THEN
'Single’

ELSE
"Married'

EMD

Ik Zancel | Help |

4

IMG (0120: Marital Status Description

We do not want to hide this translation of Single/Maua into the SSAS project; we want to make it explicit
in the data warehouse providing a remap table that will handle it. Please note that, from the functional
point of view, we are not changing anything. We are only moving computasindsconcepts wher¢hey
belongto, trying to make all the computation explicit.
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There are many other fields like this and they hawere or less the same structure. Among all, a very
interesting ore isin the Dim Reseller table. If we look at the OrderFrequency we will find:

B Edit Named Calculation H=]
Column name: IOrderFrequencyDesc
Description: | ;I
=
Expression:
CASE =]
WHER OrderFrequency = 'A' THEM
‘Bnral
WHER OrderFrequency = 'S' THEN
‘Bi-Annual’
ELSE
"Coarkerky’
EMD e
O Zancel | Help |
Y

IMG (012): Order Frequencyescription

Therefore, it seems like all other remap codes. However, when we look at the source query in the SSIS
package that produces the OrderFrequency ¢ade will find thisinteresting computation

CASE Survey.ref.value (
'declare default element namespace

"http://schemas.microsoft.com/sqlserver/2004/07/adventure - works/StoreSurvey";
(BusinessType)',
‘'varchar(10)")

WHEN 'BM' THEN 'Value Added Reseller ' -- Bike Manufacturer

WHEN 'BS' THEN 'Specialty Bike Shop'
WHEN 'OS' THEN 'Warehouse'
END AS BusinessType,

CASE Survey.ref.value (
‘declare default element namespace
"http://schemas.microsoft.com/ sglserver/2004/07/adventure - works/StoreSurvey";
(BusinessType)',
‘varchar(10)")
WHEN 'BM' THEN 'S" -- Semi- Annual
WHEN 'BS' THEN ‘A" -- Annual
WHEN 'OS' THEN 'Q" -- Quarterly
END AS OrderFrequency,

The Order Frequency is computed using exactly the same XML field used to compute the BusinessType
code. Therefore, the interesting fact here is that there is a strict dependency between the business type
and the order frequency. Both are computed as esdnd then remapped to description bgtin fact¢

they represent two different names for the same concept. This is a structural fact that iexpbtit
Therefore,we will make it clearer building a BusinessType table that will provide both the basiyies
description and the order frequency one.

As we can see, the process of search for hidden computation let us discover structural information deeply
hidden in the solution. Worse of all is the fact that the project itself does not provide a clearstadding
of those structural relationships antdis failing to self documentn order tobetter understand what we
mean, the following picture shows an extract of the final data warehouse structure, where the relationship
between Order Frequency, Buss®Type and Reseller is made evident by the database structure:
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Sales.Resellers

PK ResellerKey

FK1 [ GeographyKey
FK2 | BusinessTypeKey Sales.ResellerBusinessTypes

ResellerName :
NumberEmployees | . PK | BusinessTypeKey
ProductLine )

AddressLinel BusinessType
AddressLine2 OrderFrequency
AnnualSales

BankName

FK3 | MinPaymentTypeKey
MinPaymentAmount
AnnualRevenue
YearOpened
AccountNumber

IMG (012): Business Type Table

Aswe have seen, the process of rebuilding the metadata of the data warehouse proceeds with the analysis

of both the SSAS data source view and the SSIS packiagt does the ETL. Normally we use the data
a2d2NOS @GASg G2 o0dAftR | tAadG 2F aGAydGSNBadAy3a G2LARA
about howthesetopics are computed.

If we had more than one cube, we would spend much more time dtiirggyanalysis because each cube

might hide different computations based on the same column anthaBe hidden computation must be

made evidenin a cleandata warehousalesign The same applies for any report generated with Reporting
Services of any qugrthat produces analysis for the user. All thegeeriesshould gather their information

from one single repository, in order to have a coherent environment that produces the user results.

It is not important to go in deeper detail with this specific smat what we want to stress is the fact that

no computation should ever be hidden in the data source view. The metadata structure of the data
warehouse should be clear at the database leMareover, he data source view is an interface between
the databae and the OLAP cubes and should never contain any ETL step.

USAGE OF SCHEMAS

Let usrecallbriefly the usage of schemas in the different databases:

1 OLTP Mirrorit will contain an OLTP schema for the table mirrored from the OLTP and a schema for
each subgct area of the data warehouse, where we put the views that gather data from the OLTP
GFrofSa FyR LINRRdzOS SyGAGASa Ay GKS &adzoaSod
G{lIftSad/ dzali2YSNE¢ SyiGAiide Aa KSfRE A¥Fdzai&EKSOw { I+ NISIA

9 Data warehouseit will contain a schema for each subject area where we put entities and a schema
for each subsystem that will be generated from the data warehouse. Subsystems are data marts
but also reports, analytical tools or any otheubsystem that gathers data from the data
G NBK2dzaSd® ¢KS G5AYY/ dzaG2YSNRE GASe OGKIFG ISy SN
of the Salesdata mart will beheldA y (G KS a{ & f § ®snbithicantaimélall the views
required from theSaledata mart.

1 Data Mart it is a single databasthat will contain more tharone data mart.There will be a schema
for each data mart, containing the tables with facts and dimensions that are pertinent to that data
mart. Moreover it will contain a schema fagach cube that is generated from the data marts. The
Customers view that extract customer attributes from the Sales.Dim_Customer dimension will be
O2yGFAYSR Ay (GUKS a/ dzooS{lfSa¢ aoOKSYl @
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1 Configuration the configuration database is a bit different from alktbthers becauset interacts
with all the different steps of the ETL. It provides information to both the data warehouse, the data
marts and potentially to the cube generation. Moreover, it is a common practice to put the
connection strings in specifialbles of the configuration database. The rule of thumb is that the
2yt e aKINRGANBRE O02yySOGAZ2Y A& Kipthet iforndaton shauldi K S
be gathered from there. For this reason, the configuration database contains some schaahas t
FNE AYyKSNByG (G2 &adzoa2SOG FNBlLFLa 2F GKS RFEGEFE &1 N
model) and one schema for each ETL step that will get data from there. An example may be useful:
if during the ETL of the data warehouse from the OLTP wd tieetax percentage to compute the
amount of taxes for one sale, then we will create a table in the configuration database named
G{ltSadt I NYSGISNARe GKIFG gAft O2y il Ay it GKS F
gAft ONBI(GS2INEBR &&S a{5H{G3Fa phNRSNI I N} YSGSNR¢
G{FftSadt I NYSISNBRE GlofS FYR LINPQGARS GKSY G2
the computation of orders. Even if it might seems difficult at first, this naming technepgtb a
very easy comprehension of all the different uses of the configuration database, as we will show
later.

More generally, each database contains the schemas uségdifand the schemas used by the next step
in the ETL phase. It gathers data frtme previous step®f ETLfrom views that have the same name and
schema of its entitieghen, it produces views that have same name and schema of the next step.

This usage of schemas and names will lead to a very clean architecture that makes itfeliey tihe flow
of data.

DATA WAREHOUSE DATABASE

The AdventureWorks solution has been designed as a pure Kimball soltitstarts from the OLTP and
generates the dimensional structure needed for the cutde want to build an Inmon database that will
store all the inbrmation for the data warehouse and then generate the dimensional structure of the cube
starting from the data warehouse.

In the data warehouse, there are no facts and no dimersidrhedata warehouse level is based on the
good old entity/rdationship model. Moreover, the data warehouse does not contain surrogate ldish
will be added at the data mart level.

Let us start with the definition of schemas. The schemas in the data warehouse level are:

1 Financial it holdsall the entities thatare related to the financial aspect of the data warehouse like
accounts, scenarios and so on.

Common this schema contains common used entities like date, currencies, etc.

Sales in this schema we will include all the entities related to sales like cusgmesellers,
employees and territory

9 Products this schema holds the definition of products.

A problem we have to face is about the miidthguage support that is needed by the solution. If we were
going to introduce multi language support at the dataral@ouse level, we would end up with several
problems:

9 Each description in a different language would waste space in the data warehouse.

1 The addition of a new language would require a complex operation in order to fill in all the
description forthe oldrod @ a2 NBX2 GSNE f | y3dzZl 3S .dtdaeslddtbardA & |y
the structural design of the data warehouse.
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1 Any change in the configuration tables with the translation would require an update of the data
warehouse.

For these reasons, the data wehouse should only contain English descriptfonyour native language, if
the DWH does not need localizatiomlulti language support will be added at the data mart level, where
we will need to manage user interface topics.

Moreover, the data warehouswill contain several small tables that will provide the data mart will full
description of all the technical fields. Think, for example, to the MaritalStatus flag i tfid,Jf 2 @ SSQa
dimension Evenif we can store the flag in a single character field, la#l data marts will provide a more
O2YLJ SGS RSAONARLIIAZ2YS YFLIWAY3I a{¢ (2 a{Ay3AtSe Iy
the mapping tables that will then be used by the data mart views. All these tables will be part of the
GwS Yl L¥ adOK Ss¥ure us that we are making a consistent usage of descriptions throughout the
whole data warehouse.

Let us briefly review the various subject areas at the data warehouse level.

FINANCIAL SUBJECTAREA

The financial subject aremaintains entity réated to the financial life of AdventureWorks. Most of the

tables arenot loaded fromthe OLTP database; they come into the data warehouse from CSV files. The nice
aspect of having a data warehouse level is that we handle external data in a gracef@neayhe data is

into the data warehouseg S R2 y20 ySSR (2 62NNE e camabse itim& S NS ¢
coherent way as long as it resides in the data warehouse.

Financial.Accounts
PK AccountKey Common.Date
FK1 | ParentAccountKey PK | Date
AccountDescription
AccountType DayNumberOfWeek
Operator DayNameOfWeek
CustomMembers DayNumberOfMonth
ValueType DayNumberOfYear
CustomMemberOptions WeekNumberOfYear
MonthName
MonthNumberOfYear

CalendarQuarter

CalendarYear

CalendarSemester

FiscalQuarter

» FiscalYear
FiscalSemester

Financial. Amounts

PK,FK1 | Date
PK,FK2 [ AccountKey
6 | PK,FK3 [ ScenarioKey
Financial.Organization ISEEE: %‘% Ko
) DepartmentGroupKey
PK OrganizationKey . ‘
Amount
FK1 | ParentOrganizationKey I
FK2 | CurrencyKey
PercentageOfOwnership
OrganizationName
l Financial.DepartmentGroups
Common.Currency Financial.Scenario
PK DepartmentGroupKey
PK | CurrencyKey PK | ScenarioKey
FK1 | ParentDepartmentGroupKey
CurrencyName ScenarioName DepartmentGroupName

IMG (0126: Financial Subject Area
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Even if this structure resembles that of arst&hema, it is not. In the data warehouse design we do not
need to create star schemas, we are free to design the relational model to fit our needs of clarity and
completeness. The star schemas will be derived from this structurevdhigbside in the de& mart level.

COMMONSUBJECTAREA

CKS da/2YY2yé¢ &adzoaSOd | NBI Aa dzaSR G2 3ANRdzZJ GKS
warehouse. Therés nothing special to say about this subject area, it exists in almost any data warehouse
we have everdesignddy R O2y il Ayas 0 tSFradz GKS a5FGS¢ Sydaal

Common.Date

Common.CurrencyRate

PK | Date

PK,FK1 | Date
DayNumberOfWeek «f———— PK,FK2 | CurrencyKey
DayNameOfWeek
DayNumberOfMonth AverageRate
DayNumberOfYear EndOfDayRate
WeekNumberOfYear T
MonthName
MonthNumberOfYear
CalendarQuarter
CalendarYear
CalendarSemester Common.Currency
FiscalQuarter
FiscalYear PK | CurrencyKey
FiscalSemester

CurrencyName

IMG (0127: CommonSubject Area

In this case, we added the currency and currency rate entities to the common subject areas. Even if the
currency rate is used only in the sales cube, we want to look forwardhankl that, in the future, several
other cubes might use the currency rate entity.

PRODUCTSSUBJECTAREA

This is a quite complex subject area. We use it to describe what a prieduct
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Products.ProductDescriptions

PK | ProductDescriptionKey
PK | CultureKey

Products.Classes Culture
ProductDescription
PK | Pr | K
Products.Subcategories Products.Categories
ProductClass
PK ProductSubcategoryKey —> PK | ProductCategoryKey
Products.Products - » ProductSubcategoryName ProductCategoryName
FK1 | ProductCategoryKey
Products.Styles PK_ | ProductKey.

PK | ProductStyleKey 4— FK1 | ProductSubcategoryKey

FK2 | FinishedGoodsFlagKey

ProductStyle FK3 | ProductLineKey

FK4 | ProductStyleKey
FK5 [ ProductClassKey
ProductDescriptionKey

SizeKey Products.ProductsHistory
WeightUnitMeasureCode
SizeUnitMeasureCode PK,FK1 | ProductKey
Products.Photos ProductName PK DateStart
PK,FK1 | Productkey i‘;g‘:ﬂrdcos{ DateEnd
ListPrice
ThumbNailPhoto ' gz;ertgesrtgg:;l_[evel DealerPrice
ThumbnailPhotoFileName ListPrice StandardCost
LargePhoto y
LargePhotoFileNam ety
argerhotoriieName DaysToManufacture
DealerPrice
ModelName
Products.Lines
Remap.FinishedGoods — ! PK | ProductLineKe
PK | EinishedGoodsFlagKey < ProductLine
FinishedGoods V
Products.SizeRanges
PK | SizeKey
SizeRange

IMG (013): ProductsSubject Area

There are several aspects to noteoal this subject area:

1

Several entities exist here even if they have no correspondiagle in the OLTP databasd.ook

for example at Products.Styles and Produck€is. These tables do not existhe OLTP database
because the description of the codess hardwired in the data source view of the SSAS solution.
The data warehouse takes care of thipectby creating the table and letting us navigate easily the
real structure of the data warehouse.

Some relations are noenforced with foreign keys The ink between Products and SizeRandes
exampleA & aK2g¢y GAGK | R2G§GSR FINNRBgd ¢KAA YSIya
products and size ranges. This kind of relationship should be represented with a LEFT OUTER JOIN
in any query becauseii acceptable to have a ProductSize value that has no corresponding value in
the SizeRanges tablEven if it might be strange in a relational model, these kind of relationships

are indeed very common in the data warehouse solution.

There is no need to pdorm a full denormalization processEach product has a subcategory that

in turn ¢ has its category. If we were in the data mart world we would have defined category and
subcategory at the product level bgtin the data warehouse world there is pleny of space for
normalization, if it helps in the structurd@he goal of the data warehouse is not to provide a fully
de-normalized structure that will be analyzed by automated tools, the goal is to provide the
foundation for any kind of analysis and, fdrid reason, only a slight denormalization process
happens here.

Products is not an SCIX could not be an SCD simply because it is not a dimension. In the data
warehouse worldi KSNBE A& y2 aLIl O0S F2NJ I O2yOSLJithsAh1S a
reason, we keep the history of products in a separate table and we will generate an SGbesem

two tables only if it will be necessary. Moreover, we might have a cube that needs SCD handling
and one which does not. The data warehouse retede able to feed both.
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SALESSUBJECTAREA

The sales subject areagsaturally ¢ the most complex one. We divided it into two pictures because the
employees part of it is quite complex by itself.

Remap.SalesPersonFlag Remap.Salaried
PK | SalesPersonFlagKey PK | SalariedFlagKey
SalesPersonFlag Salaried Sales.EmployeeHistory
i | ? PK,FK1 | EmployeeNationallD
PK DateStart
Sales.Employees
DateEnd
Remap. Gender PK | EmployeeNationallD DepartmentName
PK | GenderKey 4— MaritalStatusKey
FK1 | SalesTerritoryKey FK2 PayFrequencyKey
Gender FK2 | SalariedFlagKey BaseRate
FK3 | GenderKey
FK4 | PayFrequencyKey
Sales.Territory FK5 | ParentEmployeeNationallD
FK6 | MaritalStatusKey
PK | SalesTerritoryKey FK7 | SalesPersonFlagKey Remap.PayFrequency
| FirstName
SalesTerritoryRegion LastName ———»| PK | PayFrequencyKey
SalesTerritoryCountry MiddleName
SalesTerritoryGroup NameStyle PayFrequency
Title
HireDate
Sales.EmployeessStatistics BirthDate Common.Date
Loginld
PK,FK1 | EmployeeNationallD EmailAddress PK | Date
PK Year Phone
PK Month > EmergencyContactName DayNumberOfWeek
EmergencyContactPhone DayNameOfWeek
VacationHours BaseRate DayNumberOfMonth
SickLeaveHours DepartmentName DayNumberOfYear
WeekNumberOfYear
MonthName
= ATl MonthNumberOfYear
emap.MaritalStatus - CalendarQuarter
Sales.SalesPersonQuotaHistory Q
. CalendarYear
PK | MaritalStatusKe CalendarSemester
PK,FK1 | EmployeeNationallD > e
MaritalStatus PK,FK2 | QuotaDate FiscalYear
SalesAmountQuota FiscalSemester

IMG (@L.30): Sales.EmployeeSubject Area

The important aspestto note here are:

T

Vacation hours and sick leave hours were stored in the dimension of the original Bl solutiés
moved them to a new entity in order to be able to differentiate between different periods. If the
data mart needs to expose the last valuiewill gather the information easily but, from the data
warehouse point of view, this entity has an historical depth that cannot be lost.

The OLTP maintains different tables for the historical valug#fsdepartment, payfrequency and
base rate. We mergechem into a single historical table. Moreover, as we might be interested in
the variations of the marital status, we added the MaritalStatusKey to the model. Pleas¢haote

this is a very simple example of a much powerful feature of having a data waehuen if the
OLTP does not provide us a history of an attribute, we can easily add it to the data warehouse
gaining the opportunity to use it to create an SCD later at the data mart l&seke stated before,

we might decide to use or not to use a sgiechistorical table in the creation of a single data mart.
The data warehouse will hold the complete history and we will be able to déaieliewhether to

use it or not.

Now it is time to show the complete Sales subject area:
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Common.Currency Sales.BridgeOrdersSalesReasons Sales. Sales.Customers
Sales.Channel
PK | CurrencyKey PK,FK1 | SalesOrderNumber » | PK | SalesReasonKey PK__ | CustomerKey
PK,FK2 [ SalesReasonKey Latl PK | SalesChannelKey o K
eographyKey
CurrencyName 2:::22:22:1,\-‘;’29 SalesChannel FK2 | MaritalStatusKey
FK3 | GenderKey
T A AccountNumber
Remap.HouseOwner .Fr:t‘setName
- MiddleName
) merk hal LastName
HouseOwner gsg“fswle
EmailAddress
AddressLinel
Common.Date Sales.Orders Remap.MaritalStatus AddressLine2
PK | Date . - P P_hone
P{ Pk | salesorderNumber K | MartalStatuskey |« Eload
DayNumberOfweek 3 Yearlqucome
DayNameOfWeek FK1 | OrderDate MaritalStatus TotalChildren
DayNumberOfMonth | FK2 | DueDate NumberChildrenAtHome
DayNumberOfYear al FK3 | ShipDate Education
WeekNumberOfYear FK4 | Customerkey - Occupation
MonthName FK5 | SalesTerritoryKey P”| FK4 | HouseOwnerKey
MonthNumberOfvear FK6 | SalesChannelKey NumberCarsOwned
CalendarQuarter FK7 | Resellerkey DateFirstPurchase
CalendarYear FK8 | CurrencyKey CommuteDistance
Calendar < FK9 p NationallD
FiscalQuarter Revisio
FiscalYear CustomerPoNumber v
FiscalSemester
T Common.Geography
A » PK | GeographyKey
Sales.Promotions Sales.OrderDetails Sales. Territory
- City
PK | PromotionKey PK,FK1 | SalesOrderNumber PK | SalesTerritoryKey P StateProvinceCode
PK SalesOrderLineNumber . i « StateProvinceName
PromotionName SalesTerritoryRegion CountryRegionCode
DiscountPct o FK3 ProductKey Sa\eSTerr!lorth)umly CountryRegionName
PromotionType « FK2 PromotionKey SalesTerritoryGroup PostalCode
PromotionCategory OrderQuantity A FK1 | SalesTerritoryKey
StartDate UnitPrice
EndDate ExtendedAmount A 4 A
MinQty UnitPriceDiscountPct
MaxQty DiscountAmount FEmResEEs
SalesAmount PK ResellerKey
TaxAmount
FreightAmount
Products.Products CarrierTrackingNumber EE; SS;?]:ST-‘I-)C;ZYKEY
P < ResellerName
P NumberEmployees
FK1 | ProductSubcategoryKey ProductLine
FK2 | FinishedGoodsFlagKey AddressLinel
FK3 | ProductLineKey v | AddressLine2
FK4 | ProductStyleKey AnnualSales -
FK5 | ProductClassKey Sales.Employees e ’E‘iﬂanl};Name ek Sales.ResellerBusinessTypes
i inPaymentTypeKey
glr;)g:;tyDescrlpnonKey PK | EmployeeNationallD MinPaymentAmount n| PK | BusinessTypeKey
WeightUni ode e AnnualRevenue g
SizeUnitMeasureCode - FK1 SalesTerrnoryKey YearOpened BusinessType
ProductName FK2 | SalariedFlagKey AccountNumber OrderFrequency
FK3 | GenderKey
SEmHECeE: FK4 | PayFrequencyKey +
gz;g:ysmckLevel FK5 | ParentEmployeeNationallD ‘
ReorderPoint FK6 | MaritalStatusKey Sales.ResellerMinPaymentType
P FK7 | SalesPersonFlagKey
WSS FirstName PK | MinPaymentTypeKey
Cohy LastName
gzglse'l;g:sgufacmre MiddleName MinPaymentType
NameStyle
ModelName Title
HireDate
BirthDate
Loginld Remap.Gender
EmailAddress
Phone PK | GenderKey
EmergencyContactName -
EmergencyContactPhone Gender
BaseRate
DepartmentName

IMG (013): SalesSubjectArea

The structure is quite complex but still much easier to understand than the original OLTP database.

1 The difference between sales order headers and details has been maintained in order to make it
easier to follow the relationships between entities. Mower, in the data warehouseorld, there
is no need to denormalize evenhing and so we do not do it.

1 Several remap tableBave been added to have a coherent way of describing codes in the OLTP
database (S for Single, M for Married and so on).

9 The ResedrBusinessTypes table has been created to show the relationship between business type
and order frequencywhichwas hidden into the queries of the ETL process.

Please take some time to understand the whole structure. In the specific cdsdvehture Workthe data
model of the data warehouse is very simpbeit it is absolutely necessary that the Bl analystfectly
knows the structure of the data model, in order to masteritan® S | 6t S (2 RSOARS &
for something or where he shouktld a new entity.

&\
A
()
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USEFULNESS OF THBATA WAREHOUSH_EVEL

Looking at the previous pictures, we might wonder if the data warehouse level is osefot because, at
first glance,it shows a level of complexity that is similar to that of the OLTP datalidse answer is a
RSTAYAGADS aeSae¢ F2N) GKz2asS NBlFrazyay
1 The design of the data warehouse is with analysis in mind, where the OLTP design has been done
GAGK G2LISNIGA2YyEé AY YAYRO®

1 The complexity is much lower when compared to the OLTP database. A slight ledel of
normalization has been added and several small tables were added but, from the analytical point of
view, the navigation of this model is much easier than the original OLTP database.

1 The model showarranged corporate data model, not the OLTP dhéoes not force us to follow
difficult links between technical entities, as it is the case in the OLTP datdbdsé. (G KS a iSO
a0dzF¥é¢ L o2dzi GKS 2LISNYGA2YyFE dzal 3S 2F GKS h[ ¢t

1 The data warehouse level gracefullyeigrates data coming from different sources, giving us a clear
view of what data is available for analysis, no matikits origin (CSV files, OLTP datalsa&XCEL
spreadsheetor anything else).

1 The data in the data warehouse is granted to be cleanweill organizedBecausdt is loaded by
an ETL phase, we can take any necessary step to cleanse and integrate all the sources of data into a
single view of the whole data model.

One last point stands for all. When we will see the queries that originate fhe data warehouse and that

are used to feed the data mart level, we will see that they are straightforward to write and to understand.
This is because all the problems of converting the OLTP tables into a more coherent and analytical view of
data are hf Rt SR RdzNAy 3 (GKS RIGF ¢l NBK2dzaS f2FRAy3 LKI
impera by adding a level between the OLTP and the data masrsare separating a complex procestm

two easier ones, gaining a lot in terms of readability andmesmancerequirements

OLTPMIRRORDATABASE

In the case oAdventure Worksthe OLTP mirror database can be designed easily because we already have,
in the original package, all the queries that need to execute in order to gather data from the OLT&alln a
solution, the work is hardebecauset requiresdetecting all the useful tables and movitftem into the

OLTP mirror database, removing later the useless columns.

In order to build the OLTMIirror database we analyzeall the queriesin the ETlpackaye and create new
tables in a database called Adv_Oltfi@ contairs the useful tables and columns from AdventureWorks
The column names and types are identical to the original OLTP ®hisis the OLTP Mirror Database
discussed in the previous chaptetscontairs an exact copy of all the columns and tables needed for the
ETL process. As we have already stated, it will not conteinentire OLTP database but only what is
relevant for the ETL process.

Sincewe want to use schemas for subject arélaghe OLTP mirror databasee move all the tables into a
single schema calle@dLTR adopting anamingconvention to maintain the old schema&he original table
Sales.Ordetsfor example has beenmoved to OLTP.Sales_Orders. In this way, we will be freeetdhes
Sales schema with the data warehouse meaniithout having to worry about schema usage in the
original OLTP database

The first goodand very importantresult is that, if we want to see what is used in the OLTP database, we
can justbrowsethe Adv_QTP database with SQL Server Management Studio and have a look at the
columns in each table.
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In the following picture, we show the OLTP.Person_Address table:

- | Adw OLTP
+ [ Database Diagrarms
- [ Tables
+ [ Systern Tables
7 = OLTP.HumanResources_Department
7 E OLTP.HumanResources_Employee
# &= OLTP.HumanResources Employeefddress
7 = OLTP.HumanResources_EmployeeDepartmentHistory
7 = OLTP.HumanResources_EmployesPayHistony
o) E OLTP.Persan_Address
- 4 Columns
=] City (revarchar(300, not null)
=] PostalCode {rrvarcharilS), not null)
=] StateProwvinceld {int, not null)
=] AddressId (int, not null)
=] AddressLinel (rwarcharf60), not null)
=] AddressLine? {rvarchar(G 0y, null)
[ Keys
[ Constraints
[ Triggers

+

|

+

IMG (0125: Adv_OLTP useful to see the columns usage of the OLTP database

We can easilyseethat it contains fewer columns than the original table amd can be sure that alif those
columns arenecessaryn the ETL phasdéJoreover, if a table is not present in the OLTP schema, we can
grant for sure that the OLTP table is useless in the ETL phtsedita warehouse construction.

If, for any reason, a new field will beecessanjin the future, it would be enough to add it to the OLTP
mirror database to show the evidence of this new requirement. No haade documatation isrequested
for this task Nohandmade document exists, Would be alwaysout of date.

We might want to create a better documentation for the OLTP database. In that case, a good solution is to
make a reverse engineer of the OLTP mirror database avittodeling tooland document l the columns

and tables irthat tool. We use MicrosofOffice Visio(Visio hereinafteras a modeling tool in our example.
After the first reverse engineer, we can ugesioto make any update to the OLTP database and\lise

reports to document the OLP mirror database.

OLTPMIRRORLOADING
After the definition of the OLTP Mirror tables, we need a method to load it from the original
AdventureWorks database.

We could create an SSIS package with several data flow tasks that SELECT data from theatalwpsel d
and put them into the OLTP Mirror. This technique has several drawbBitksthe fact that we have an
SSIS package to maintain. Moreover, the degree of parallelism obtained is very small.

Instead, we used SqlBulkTool with a proper XML configurdile that eases the process of mirroring. You
can find source code and full description of this toolhaw.sqlbi.eu/SqlBulkTool.aspXVe built this tool

just for this purpose.
Using this tool, we onlgeed to write an XML configuration files that looks like this:

<?xml version="1.0" encoding="utf -8"?>
<Configuration
xmins:xsi="http://www.w3.0rg/2001/XMLSchema - instance"

xmins:xsd="SqIBulkToolConfig.xsd"
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MaxNumberOfThreads="15" >

<DataBases>
<DataBase
Name ="OLTP Mirror"
Run = "true"

DataBaseClass="SqlServer"

SourceConnectionString="Data Source=localhost;Integrated Security=True;lnitial
Catalog=AdventureWorks"

DestConnectionString="Data Source=localhost;Integrated Security=True;Initial Catalog=Adv_OLTP">

<Tables>

<Table
SourceTableName="HumanResources.Department"
DestTableSchema="OLTP"
DestTableName="HumanResources_Department"
TruncateBeforeLoad ="true"/>

<Table
SourceTableName="HumanResources.Employee"
DestTableSchema="OLTP"
DestTableName="HumanResources_Employee"
TruncateBeforeLoad ="true"/>

A A A

<Table
SourceTableName="Sales.Store"
DestTableSchema="OLTP"
DestTableName="Sales_Store"
TruncateBeforeLoad ="true"/>

</Tables>
</DataBase>
</DataBases>
</Configuration>

Having the source and destination connection strings and eable tdefinition, the tools analyzes the
metadata of the tables and generates proper SQL statements that produce the mirror. As the tool adapts
itself to the database metadata, weill not need to changanything in theconfiguration file when weuvill

add orremove columns to the mirror tables. Moreovéecausehe tool is intended to produce a mirror at

the fastest speed, we can rely on its design and forget about any SSIS configuration to maximize mirroring
speed.

We do not want tanake any advertising alow SqlBulkTool, at least because ifree and provided with full

source codelThe point here is that the Bl analyst should not use SSIS only because SSIS exists. There are
cases where a bit of coding is the best technique to gather the best results,ibdthhms of speed and

design. In these cases, the choice of the best tool is very important to the success of the full Bl solution.

Moreover, there are some very specific situations where we will not be able to create the OLTP mirror
database. In these eas, we will skip this step and, instegipducea database composed only of views
that gathers data from the OLTP and exposes them to the ETL phase.

OLTPMIRRORVIEWS

The next task of the OLTP Mirror database is to feed the ETL phase. In order toedwiite a set of views
that introduce field renames angloptionally¢ some very simple computatiaio feed the ETL phas&ho®
views will have the same schema and name oft#i#es in thedestination data warehouse.

Some words of cautioOLTP Mirrord the source of the ETL and not the first step in the ETL phase. This
consideration is very important because, sometimes, we will be tempted to introduce some kind of
computation in the OLTP views, as thifght seem to ease the process of the ElrLouropinion, this is
wrong. The OLTP views should not contain any kind of computation.

A good example of it is the Sales.Products view that retrieves the proftoatsthe OLTP for the creation
of the Product entity in the data warehouse:

CREATE VIEW Products.Products AS
SELECT
ProductKey = p.ProductNumber,
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ProductSubcategoryKey = p.ProductSubcategorylD,
FinishedGoodsFlagKey = p.FinishedGoodsFlag,

ProductLineKey = p.ProductLine,

ProductS tyleKey = p.Style,

ProductClassKey =p.Class,

ProductDescriptionKey = p.ProductModellD,

SizeKey = p.Size,

WeightUnitMeasureCode = p.WeightUnitMeasureCode,
SizeUnitMeasureCode = p.SizeUnitMeasureCode,
ProductName = p.Name,

StandardCost = p.StandardCost,

Color = p.Color,

SafetyStockLevel = p.SafetyStockLevel,
ReorderPoint =p. ReorderPoint,
ListPrice = p.ListPrice,

Weight = CONVERT (FLOAT, p.Weight),
DaysToManufacture = p.DaysToManufacture,
DealerPrice = p.ListPrice * 0.60,

ModelName = pm.Name

FROM OLTP.Production_Product p
LEFT OUTER JOIN OLTP.Production_ProductModel pm
ON p.ProductModellD = pm.ProductModellD

The view computes DealerPrice using a constant0j0a@id produces the dealer price, assamthat the

dealer price is roughly 60% of the list price. This kind of computation is required in the ETL phase but it
should not bedoneby this query. As it is a part of the ETL, its place is the SSIS packageplshentsthe

ETL phase. Hiding thigformation in the source querwill create confusion when we want to understand
which fieldsthe ETL process computasd which ones are derived from the OLTP.

The right way to compute the Dealer Price is to gather the list price from the OLTP anzbitheutingthe
G tdzS AY I AGRSNAOGSR O2fdzvyé GNIYATF2NNIGAZ2YD Ly (Gl
any SSIS programmer will easily understand how it is computed.
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change in the table definition, should nexistin the OLTP for the same reasons. Again, this is not true. Any
metadata change such as column rename, column type changes, JOINS and WHERE auitiditholits

perfect plae in the OLTP queries.

The reasons of being of the OLTP queries are:
Make the OLTP database easier to manage from the ETL packages

Introduce a light level of denormalization, removing useless tables that can be better represented
by columns

1 Rename OLTP cwhns in order to make them more suitable for the data warehouse

As always, theseules are notabsolute Sometimes a light level of computation is welcome in the OLTP
gueries We have always to remember that building a data warehouse solution is venasitailwriting
sourcecode: clarity is the final goal and no rule will ever lead us to sucoelsyur brain will do it.

Beware that, even if JOINs are acceptable in the OLTP queries, they must be local to the OLTP mirror
database. There is no reason t@ke a join between different databasdsthis is neededwe will handle it

with SSIS using lookups. We must always adhere to the concepts of lodalijyery must be
understandable in the environment where it residd$ we need to look into another dabase (the
configuration, for example), then we are forcing the reader of the query to understand the ETL logic and we
know that there is a lack of analys$imt needsto be filled.

As another example, we can consider the OLTP query for the Sales.Qrderzales table contains the 1D
of the customer. The customer can be an internet final customer or a resb#eause the OLTP stores
resellers in the customer tahleAs the data warehouse will contain two different structures for resellers
and final usersthe single customer ID will be split in two differenslbne for resellers and one for final
customers.

We could write the query like this:
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SELECT

SalesOrderNumber

OrderDate = soh.OrderDate,
DueDate = soh.DueDate,
ShipDate = soh.ShipDate,

SalesChannelKey

= c.CustomerType,

= soh.SalesOrderNumber,

= CASE WHEN CustomerType ="I' THEN c.CustomerID ELSE NULL END,

CustomerKey
ResellerKey = CAS
CustomerType = CustomerType,

SalesTerritoryKey = soh.Territoryld,

CurrencyKey

EmployeeNationallD = e.Nationa
RevisionNumber
CustomerPONumber

FROM

= COALESCE (cr.ToCurrencyCode, 'USD'),
IIDNumber,

= soh.RevisionNumber,

= soh.PurchaseOrderNumber

OLTP.Sales_SalesOrderHeader soh

INNER JOIN OLTP.Sales_Customer c

E WHEN CustomerType = 'S' THEN c.CustomerID ELSE NULL END,

ON soh.CustomerID = c.Custom erlD
LEFT OUTER JOIN OLTP.Sales_CurrencyRate cr
ON soh.CurrencyRatelD = cr.CurrencyRatelD
LEFT OUTER JOIN OLTP.HumanResources_Employee e
ON soh.SalesPersonID = e.EmployeelD

Again, we are hiding aimportant aspect of the ETL phase in an OLTP gWMéeyare assigning a value to
CustomerKey or to ResellerKey to divide the input in two streams that represent different orders. A better
solution is to let the query return the CustomerID column and theitewthe code that separates between
internet and reseller orders in the SSIS package:

Ly OLTP Sales
_;I" Orders
¥~ check Sales
¥4 Channel

Reseller Sales T T

|

i|'li| Resellar Key

'

Internet Sales l

i|'li| Customer Key

IMG (0118: Reseller and Internet orders
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which ones are used and whionesare not. On the other side, arB8 programmer might be interested in
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looking at how the columns are transformed during the ETL phase. In this case, the SSIS programmer is not
interested in anything but the transformation phase. The real origin of the datatiselevant tohim. As

we ae good Bl analysts, our goal is to make information available wihéseneeded Therefore we will

move column selection in the OLTP views and column transformation in the SSIS package.

The decision about where to put each step of the computation iseasy even if it is clear that a well
designed ETL system will be very easy to read. The ability to produce a good ETL system is a fact of
experience Wecan only provide some examples and some guidelibetsthe final decision is always up to

the Bl andyst. What we want to stress is that these decisions cannot be undertdlemausethey are very
important, as they will highly change the quality of the finasult

CONFIGURATIONDATABASE

Whenthe BI solution neesito handle different languages, the diguration databasdiasa schema named
G ¢ NI y aft I holdsalyte trahdfakios neededlhereare severatables there,but we will not discuss
them beacusehey are very easy.

CONFIGURATION FOR THEALESSUBJECTAREA

Since we have several values tl@ie used to perform both the data warehouse and the data mart ETL
phases andhat are all relevant to the Sales subject area, we defined a table (Batesneter} that holds
these values.

The table is very simple and it represents a convenient place evtteput configuration values that the
users might need to change over time.

Name Value Description
DealerPercentage 0.70 Contains the percentage of the list prices that represents the dealer |
TaxPercentage 0.08 Contains the percentage of taxés each sale

FreightPercentage 0.025 Contains the percentage of the amount that is spent on shipment

Following our method, we do want to declare in the database the usage of those ydleesuse
somebody will surely need t@ad themin the future. Fotthis purpose, we define views that expose values
in the table in a more clean way:

CREATE VIEW DataWareHouse.Products_Parameters AS
SELECT
DealerPercentage = (SELECT
CAST (ParameterValue AS FLOAT)
FROM
Sales.Parameters
WHERE
ParameterName = 'DealerPercentage’)

As usual, this view has two purposes:
9 It declares the usage of the different values in the table to anybodyasincopen the database

1 It declares that there is a dependency between the data warehgsethe subject area of
productg and the Sales.Parameter table. If we want to know more about this dependency, we will
have to look at the ETL code tHaads the Prodcts subject area.
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CS\WFILES CONVERTED TOABLES

The original solution had several CSV files that were loaded directly in the data nsa@S\Afiles are hard
to read and understand, we moved all the CSV files into tables in the configuration database.

Becausethis is a demo, the tables are loaded during the database creation. In a real world solution, we
would have twagpossiblesituations:

I The CSV files are provided from an external system. In this tese would be a specific ETL
process that loads #se files in the data warehouse.

1 The CSV files are edited by the user. In this,dasee would be some kind of software thatlows
the user interadhgwith the configuration database and eitigthe information.

In our example the seconsolution is tle correct one: the values are edited in the configuration database
and then moved into the data warehouse, where they will be available to any subsystem that uses them.

DATA WAREHOUSEETL PHASE

The data warehouse maintains a coherent view of analytical teken from the OLTP database and needs
to be loaded from the OLTP databaer this reasormve write anSSIS package that loads data from the
OLTP and the Ctiguration, producingthe data warehouse.

The data warehouse ETL phase will start with the si¢hat gather data from the OLTaéhd move all
information in the data warehouse.

It is very hard, if not impossible, to give generic advices about how to perform this step. Each OLTP system
has its problems to solve. Moreover, the same OLTP systight cantain data that is usespecific
Therefore we can say that each customer has its own peculiarities.

Instead of giving general rules, we will spend some words on the decision we tookfahaartture Works

PAY ATTENTION TO COMRED PLANS FOR VIEWS

Beforediving into the project, we want to spend just a coupliewords about a very importantspect of
the whole methodology concerning the usage of VIEWS with SSIS.

Views are normally crated on an empty database and our programming model is full of viewseW &

be careful to the execution plan that SQL Serverwgifor our views.If we SELECT from a very big table
and do several JOINs, then it might be the case that SQL Server stores an execution pjaat #whe
point in time¢ will becane inefficient.

The general rulesf SQL Servdor the recompilation of the execution plans are valid for OLTP databases.
From the BI point of view, it is always better to pay the price of a full recompilation of both VIEWs and
Stored Procedure before elacun, in order to be always sure to get the best plan for our current data.

For this reason, in all the Sources of our SSIS packages, long lasting views are expressed with the
OPTION(RECOMPILE) flag, like:

SELECT
*

FROM
Sales.Resellers
OPTION(RECOMPILE)
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QURRENT/ HISTORICAL VALUES

In the OLTP system éflventure Worksthere are two different modes of antaining historical attributes.
Let us take, as an example, the Employees:
T Ly 9YLX2eSSa GKS 0O2ftdzrya at | &arefshied idzBe/ Hstocal & NI
table only, where both date of start and end of validity are stored too.

1 In Products the standard cost is kept both in the historical table (which holds all previous values)
and in the current table of products, where the cuntevalue is stored.

In the data warehouse, we need to maintain a coherent way of storing informaiédecided to keep
the current value in the primary table and the historical values in a separate taplbpth products and
employees. This will make easier for subsystems that do not need SCD handlingecover the actual
information about an entity.

Moreover, for the employees there are two different historical tables in the OLTP:
1 EmployeePayHistoryvhichmaintains the history of payfrequency @mate
1 DepartmentHistorywhichmaintains the history of departments

To make the structure simpler, we merged both of them into a single histoeitglloyeestable that
contains both the information, merging the two histories into a single one. The qoedy it iscomplex
but the final structure is cleaner.

XML DATA TYPES

In the OLTP systemeveral values are stored in XML fiel@ikese fields are hard to query and do not give
good performanceFor this reason, & decided to remove all XML fields, suhging them with normal
columns of the proper type.

In this waythe OLTP view will need to handle XML remappéifter the data warehouséoading all values
will be exposedthrough standard SQL columns, making it easier to build queries against the data
warehouseData Martsdesign

As we have seen from the data warehousaisture, the financial data mais veryindependent from the
sales oneln the original solution, both structuregsidein the same cube. In our solution, we will build a
different cwbe for financial analysis.

. @ YIF1Ay3 (62 RAAGAYOG Odzo S.aEwilkoly skeNi® dividngiohsyadd faitk S
tables related to one specific cubk.is useless, for exampltg show the Accounts dimension in the sales
cube becawsethis dimension is not related to any sale fact table.

If this was a real world solution, we might think to maintain the two cubes in two separate databases. We
think at it because the BI solution will grow up in the futukdaintaining two separate datmses for the

two cubes could lead to some optimization in future implementagiowe can imagine two separate
groups of Bl analysts carrying on the work on both cubes in parallel, being sure that they do not interfere
each other. The choice between a dimglata mart database and separate ones is not an easy \dfe
should think carefully at all the implications of the choice and finaigke it. Nevertheless, as both
databases rely on the same data warehouse structure, we will always be able to segamatart the

future when it willeventuallybe needed.

The data marts are pure Kimball data marts. We introduce surrogate keys, fact tables and dimensions. Up
to now, we never minded if an entity will be a dimension or a fact taieausein the data warebuse

world there is no such concept as a dimensiom tact table. On the other side, in the data mart world, all
entities will become fact tables, dimensions or bridge tables and there will be no space for a generic
aSyaArideésg AdSyo
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Moreover, it might be lte case that the same entity in the data warehouse will produce more than one
single entity in the data mart. Data marts exist to make the cube creation straightforwéuds ,we will
cover all the aspects of the final cube production in the data mart.

Before going on with the description, we need to stress a concept: data marts are not cubes. We may
decide to do both cube implementations and/or reporting on data marts. Moreover, a single data mart
might provide information to more than one single cube.

Think, for example, at the date dimension. It will be used both in the financial cube as in the sales one. We
will build a single date dimension in the data mamt we already know that we might need to create two
distinct SSAS date dimensions for the twidedent cubes. We will not do ih our example becausee are
producing a single solutiotHowever in case wavould decidein the futureto create two separate projects

for the two cubes, wavould need to feed the two dimensions from a single table.

A better example is that of the currency dimension. We will use the currency as a dimension in the sales
cube but we will use it as an attribute for the Organization dimension infthancialcube. In order to

avoid duplication of ETL code, we will generatsingle dimension tabjéut we will show to the SSAS
solution the currency asttribute or dimension, depending on our needs. Clearly, we will use views to
create the final dimensions and fact tableansumed byhe SSAS solution.

Now it is time to have closer look at the data mart. Here we define three schemas:
1 Common: to hold the common entities like the date dimension.
9 Financial: to hold fastand dimensios of the financial cube.
1 Sales: to hold fastand dimensios of the sales cube.

We can see thawe are using schemas with a different point of view, if compared to schemas in the data
warehouse. In the data warehousschemas were used to separate between subject arélse in the

data mart areawe use schemas to identify different data marts. dratwe will use schemas to define
different cubes.

In the following picturewe can examine the financial data mart.
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IMG (0133: Financial Data Mart

Now that we are in the data mart area, we start speaking about facts and dimensions. Moreover, we need
to use surrogate keys instead of the natural ones used in the data warehouse. The reason is very simple: in
the data marts we will define slowly changing dimension and the natural wey$d not be enoughto

define a correct key into the tables.

Allsurroga§ | Seéa ¢ Af f prefixioidedtify themiidiKectlsi Tnéald keys have been renamed as
& O 2 Riéadsahey are no longer keys but simptjentify original values

The structure is very similar to that of a star schema even if, for technicabneasve decide not to
de-normalize completely the currency into the organizations. We could have done it but, as we have a
currency dimension that is needed alone by the sales cube, we decided to leave it as a separate dimension
in the Common schemd.ater when we will build the cube views, we will remove this inconsistency and
will show a completely formed star schema.

The sales picture is much more complex:
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IMG (0134: Sales Data Mart

We have removed all the remapping tables andndemalized everythig in order to show the star schema
that isnecessary tahe SSAS solution.

The structure looks complex only because there are two fact dimensions (Exchange Rate and Sales) and a
bridge (Orders Sales Reasortdpwever if we look carefully, we will easilyisdover the star schemam

order to see them it is enough to build separate diagrams, showing only one fact table fodiéfachnt

diagram.
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IMG (013%): Sales Data Mart Fact Sales

If we look at the fact sales table wiits entirereferenced tabls, we can easily recognize the familiar star
structure of the data marts. The only exception is in Dierritory, whichis referenced both from the
employees dimension and from the fact table. This is very similar to Dim_Curifewill remove the
relationship in the cube views, where we will translate the relationship between employees and territory

into attributes of the employees, thus clearing the inconsistence.

DATA MART VIEWS

The data flows from the data warehouse into the data marts and it doestlit an SSIS package that
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resellers fromvarious tables in the data warehouse:

CREATE VIEWSalesDataMart.Dim_Resellers AS

SELECT
ResellerCode = ResellerKey,
Reseller = COALESCHResellerName, ‘N/A" ),
GeographyCode = GeographyKey,
BusinessType = COALESCHh.BusinessType, ‘N/A" ),
OrderFrequency = COALESCHb.OrderFrequency, ‘N/A" ),
NumberEmployees =  COALESCHENumberEmployees, ‘N/A" ),
ProductLine = COALESCHProductLine, ‘N/A" ),
AddressLinel = COALESCHEAddressLinel, ‘N/A" ),
AddressLine2 = COALESCHEAddressLine2, ‘N/A" ),
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AnnualSales = COALESCHKAnnualSales, 0),

BankName = COALESCHBankName, ‘N/A" ),
MinPaymentType = COALESCHp.MinPaymentType, ‘N/A" ),
MinPaymentAmount = COALESCHEMinPaymentAmount, 0) ,
AnnualRevenue = COALESCHEANnnualRevenue, 0),
YearOpened = COALESCHEYearOpened, ‘N/A" ),
AccountNumber = COALESCHKAccountNumber, ‘N/A" ),
FirstOrderYear = COALESCH SELECT

YEAR(MIN (O.OrderDate))
FROMsSales.Orders O
WHERB.Resellerkey = R.Resellerkey),

0),
COALESCH( SELECT

YEAR( MAX(O.OrderDate))
FROMsSales.Orders O
WHERB.Resellerkey = R.Res ellerKey),

0),
LastOrderMonth = COALESCH( SELECT
MONTH MAX(O.OrderDate))
FROMsSales.Orders O
WHERB.Resellerkey = R.Resellerkey), 0)

LastOrderYear

FROM
Sales.Resellers r
LEFT OUTER JOINSales.ResellerBusinessTypes b
ONb.BusinessTypeKey = r.BusinessTypeKey
LEFT OUTER JOINSales.ResellerMinPaymentTy pe p
ON p.MinPaymentTypeKey = r.MinPaymentTypeKey

UNION ALL
SELECT

ResellerCode = CAST ('N/A’ AS NVARCHAR (15)),
Reseller = CAST ('N/A’ AS NVARCHAR (50)),
GeographyCode = CAST(-1 AS INT),
BusinessType = CAST ('N/A' AS NVARCHAR (20)),
OrderFrequency = CAST ('N/A' AS NVARCHAR (20)),
NumberEmployees =  CAST(0 AS INT),

ProductLi ne = CAST ('N/A’ AS NVARCHAR (50)),
AddressLinel = CAST ('N/A’ AS NVARCHAR (60)),
AddressLine2 = CAST ('N/A’ AS NVARCHAR (60)),
AnnualSales = CAST (0 AS MONBY
BankName = CAST ('N/A’ AS NVARCHAR (50)),
MinPaymentType = CAST ('N/A' AS NVARCHAR (20)),
MinPaymentAmount = CAST(0 AS MONBY
AnnualRevenue = CAST(0 AS MONBY
YearOpened = CAST (0 AS INT),
AccountNumber = CAST ('N/A' AS NVARCHAR (20)),
FirstOrderYear = CAST(0 AS INT),
LastOrderYear = CAST(0 AS INT),
LastOrderMonth = CAST(0 AS INT)

There are several topics to cover about this view:

9 The view is composed of a UNION ALL: the original source and the dummy row. All the dimensions
should contain at least a dummy romhere we will map the unmatched references. The technique
of adding the dummy row directly inside of the view leads to some advantages:

o If we ever change the vie{i.e. addng a column to i}, we will get an error if we forget to
add the same column to thdummy record. This will make it easier to maintain the project
over time.

0 By looking at the view, it is very easy to understand and/or review the values of the dummy
record. Moreover, all the COALESCE in the main SELECT should be identical to thé values o
the dummy record Thiscan be easily checked and/or corrected too.

1 The view contains several JOINs. This is acceptable as the JOINs are following foreign keys declared
at the data warehouse level. Since we are querying the same database following Iokigysa
JOINs are accepted and will make the ETL process easier. Moreover, JOINs will declare
dependencies between dimensions and data warehouse entities, lettinp wocument thog
dependencies in an easy way.
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9 The main query contains some sub queridsese are accepted tgdecausehey are computing
MAX and MIN values from a related table. The data warehouse does not need to maintain these
values over time Theywill be computed when needed by each data mart vieimce we cannot
imagine the same valgewill be eventually useful to other data marts. Moreover, as the value they
are computing comes from the data warehouse, any other data mart might be able to compute it
the same way, if needed.

We want to spend some more words on JOINSs. In this diusty, JOINs are used to remap keys to their
complete descriptionIn this way the number of rows returned by the query is exactly the same as the
number of rows in the Reseller Entity. This happens because Dim_Reseller is not a slowly changing
dimension.A different situation happens with the Product dimensianghe view of which we want to

show only a fragment:

CREATE VIEWSalesDataMart.Dim_Products ~ AS

SELECT
ProductCode = P.ProductKey,
A A A
DateStart = ph.DateStart,
DateEnd = ph.DateEnd,
StandardCost = ph.StandardCost,
ListPrice = ph.ListPrice,
DealerPrice = ph.DealerPrice,
A A A
SafetyS tockLevel = p.SafetyStockLevel,
DaysToManufacture = p.DaysToManufacture
FROM

Products.Products p

A A A

LEFT OUTER JOINProducts.ProductsHistory ph
ON ph.ProductKey = P.ProductKey

In this case, since the product dimension is an SCD, we rebuild the complete history of it using the
ProductHistory entity from the data warehouse. The LEFT OUTER JOIN will return more rows than the ones
present in the Products table. This is one of the mostvgrful capabilitiesof the usage of a data
warehouse to build data marts. From the same entity we can build SCD o standard dimensions, depending
on the specific usage that we want to do of the entity in the data marts.

Even in this case, as JOINs arevdlhg foreign keys, they can (and should) be used in vieasause they
clearly declare the flow of dependencies.

Apart of complex selection, data mart views should not carry on any ETL step, as it was the case of data
warehouse viewsTheETL, if neededhould be parof the SSIS package, where programmers will search if
they want to understand the ETL phase.

In the building of the data mart, we will use several views from the configuration database too. In this
specific situationwe will search for traslations of terms in the translation schema of the configuration
database. In a real world situation, we might have more complex interactions between the configuration
database and the data martdNeverthelessusing views, all these interactions will @itomatically
documented.

DATA MART ETLPHASE

The ETL from data warehouse to data marts gathers its data from data mart views in the data warehouse
and:
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1 Transform entities in the data warehouse in fact tables, dimensions and bridge tablethe
objects that reside in the data mart need to be pure Kimball objet¢tere is no space for
ambiguity.

1 Transform historical tables form the data warehouse in potential slowly changing dimengloss.
is not mandatory We can build both a standard dimension and/arslowly changing dimension
from the same entity in the data warehouse. The choice is up to the user and, thanks to the
existence of the data warehouse, can be easily changed in the future.

1 Add surrogate keys to all the dimensiolge need to do it becaesthe keys of the data warehouse
(which are natural keys) are no longer unique, due to SCD handling.
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1 Computes some columns that can madasierthe usage of the data marts. If, for example, the
user wantsto browse resellesdzi A y3 (G KS aY2ydK 2F GKS flFad 2NRS
its description during the data mart ETL phase. There is no reason at all to maintain this information
in the data warehousgbecause it can be easily gathered using views or SQL staterBsususe
the information need to be present in the reseller dimension, we add it to the dimension and
compute it from the orders table of the data warehouse.

There is only ve thing that we cannot do in the data mart ETL phase: gather data from sources different
from the data warehouse.

Data marts are a @rivation of the data warehousehey willalwayscontain less information than the data
warehouse Theywill never exposemore information than those present in the data warehou§ehey

might change the granularity of the facts, they may filter some dimension removing useless rows and/or
columns but they cannot add any source of information.

The reason is very simple: if sermformation comes from external sources directly into the data marts,
then no other data mart will ever be builisingthe same information. It will be a complete failure of the BI
solution if a user will ever show a report containing information that apt available and might be in
contrast with reports produced by other people using the same data warehouse.

If a datum is shown in a report, then it must come from the data warehouse. If somebody shows the sales
in a year, then he must have caught thafdrmation from the one and only source of information that
containsthe yearly sales: this is the data warehouse. If this condition is not enforced, theenlata
warehouse will be useless, as a central database holding the one and only truth.

Sooner orater, the user will ask to integrate some information in the cubes and we might think that the
easiest way of adding them is to integrate them in a specific data, siarply because we are told that this
AYTF2NXYIFGA2Y A& az2yf e dna® Rfthatdit ide@v@mMimieUers will shdwathei© dzo S ¢
reportsin meetings where they are used to discuss the future of the company. It is crucial that the same
information is available to all users. They might decide to ignore it but, if somebody everhate
information, they must be able to add it to their specific cubes.

SURROGATE KEYS HANDNG

Even if the reader may think that we are fan of viewsour model there is a specific point where we do
not use views but prefer direct SQL coding. Thisepisithe Lookup componenwheneverit is needed only
to resolve natural keys into surrogate ones.

If we look at the Fact Currency Rate data flow in the data mart ETL phase, we will find the lookup of the
currency that looks like this:
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IMG (0136: Lookupof surrogate keys do not use views

In the query, we do not use any view, we directly access the Common.Dim_Currency table and use its
columns to build the lookup table.

The reason for which we do not use views in this case is very simple: there is ntoreedt. Views are
extensively used in our model to declare dependencies between different phases and/or entities of the ETL
process. However, for surrogate keys, this dependency is already very clear by the fact that the Fact
Exchange Rate table hasadign key that points to the Dim Currency table. It is so evident that there is a
dependency between these two items that it would be academic to enforce it with a view.

The lesson here is very simple: views are a powerful means of documenting depesdautoiee use them
only when we think that there is the need ti it.

DUMMY VALUES HANDLING

Whenever an incorrect lookup is found during the ETL of fact tables and/or dimensions, we need to assign
Ly adzyl1y26Yyé CHvdndzSULIRBle coliringaacteptable i the data warehouse, they are
not in the data marts.

In order to make it easier to get these dummy values from the data ,maaatnormally build a view that
gather all these values from the data mart and returns them all to the caller.up it the caller the
decision about which of these columns to take or not.

CREATE VIEW GetDummyValues AS

SELECT
ID_Account_Dummy = (SELECT ID_Account FROM Financial.Dim_Accounts WHERE AccountCode = -1),
ID_Organization_Dummy = (SELECT ID_Organization FROM Financial.Dim_Organization WHERE OrganizationCode = -1),
ID_Department_Dummy = (SELECT ID_Department FROM Financial.Dim_Departments WHERE DepartmentCode = -1),
ID_Currency_Dummy = (SELECT ID_Currency FROM Common.Dim_Currency WHERE CurrencyCode = ‘N/A" ),
ID_Date_Dummy = (SELECT ID_Date FROM Common.Dim_Date WHERE ID_Date = -1),
ID_Scenario_Dummy = (SELECT ID_Scenario FROM Financial.Dim_Scenario WHERE ScenarioCode =0),
ID_SalesChannel_Dummy = (SELECT ID_SalesChannel FROM Sales.Dim_Channel WHERE SalesChannelCode = ?'),
ID_Sal esReason_Dummy = (SELECT ID_SalesReason FROM Sales.Dim_SalesReasons WHERE SalesReasonCode = -1),
ID_Promotion_Dummy = (SELECT ID_Promotion = FROM Sales.Dim_Promotions WHERE PromotionCode = -1),
ID_Sales Territory_Dummy = (SELECT ID_SalesTerritory FROM Sales.Dim_Territory WHERE SalesTerritoryCode = -1),

SQLBI Methodology at Work i Draft 1.0 i send feedback to dedicated forum on www.sglbi.com 34



