What is DATA MODELING?

Dimensional schemas

Data storagemodes

DAX or M

Dataset

“Data modeling aims to capture and
describe the part of reality that we want
to keep information about.”

Data models

» Data models—definehowthelogicalstructureofa database is
modeled. Data modelsdefinehowdata isconnectedand
processed, and storedinsidethesystem.
» Entity-Relationshipmodel -Model isbasedon thenotion
ofreal-worldentitiesand relationshipsamongthem. While
formulatingreal-worldscenariosintothedatabase model.
Thismodel isbasedon Entities(and theirattributes) and
Relationships (among entities).
» Entities-havepropertiescalledattributes, whereeveryset
of values called domain defines an attribute.
» Relationships-—are logicalassociationamongentities. The
cardinalitymappingwithina bindestablishesthenumberof
associations between two entities.
» Relation/ Normalizedmodel —Thismodel isbasedon first-
orderpredicatelogicand definesa table as ann-ary relation.
Data storedin tablesare calledrelationsand canbe
normalized. Eachcoll in a relati i luesfrom
thesamedomain!
» Dimensionalmodel -Thisisa techniquethatusesDimensions
and Factsto storedata efficiently. DimensionalModelshave
a specificstructureand organizethedata to generate
reportsthatimproveperformance. Fivemaincomponentsare
usedin anyofthese models:
» Attributes/Measures—are theelementsoftheDT.
» FactTables—Are utilizedto storemeasuresortransactions
in thebusiness. Theyare relatedto DT withtheforeignkey.
» DimensionsTables(DT) —containdescriptivedata thatis
linkedto theFactTable. DT are usuallyoptimizedtablesand
hencehavelargecolumnsand fewerrows.
» Relationships-Is a link between two tables, based on a
primary key on one side, to the foreign keyon the other side
of the relationship. A regulardimension relationship
represents the relationship betweendimension tables and a
fact table. Relationships have properties like cardinality,
condition, direction and type.

Dimensions

» Conformed-has thesamemeaningto alltheFactsitrelatesto. »
Outrigger—representsa connectionbetweendifferent
Dimension Tables.

» Shrunken-—isa perfectsubsetofa more generaldata entity.

» Role-Playing-has multiplevalidrelationshipsbetweenitself
and variousothertables. (Datetable)

» Junk—-isusedto combinetwoormore relatedlowcardinality
Facts into one Dimension.

» Degenerate—are standard Dimensionsthatare builtfromthe
attributecolumnsofFactTables. Sometimesdata are stored

in FactTablesto avoidduplication.

» Swappable-has multiplesimilarversionsofitself, whichcan
get swapped at query time.

» Step—explainswherea particularstep fitsintotheprocess.

» Slowlychanging—containsrelativelystatic data whichcan
changeslowlybut unpredictably.

» Rapidlychanging-oneormore ofitsattributesin thetable
changesvery fast and in many rows

» Static—are not extractedfromtherealdata source.

» Star -modeling approachadoptedin data warehousesand
otheranalyticalsystems. Intededforlargevolumesofdata.

» Star schemascanbeidentifiedby havingoneormultiplefact
tablesand connecteddimensions. Star schemastypically
workwithcolumnbasedcompression.

» In a starschema, thedimensionssupport filteringand
groupingofdata. Whenviewingthedata, thedata from
relatedfactswillbeaggregatedand viewedon thelevel
ofthedimension.
» Example: Sales table, containingallsales transactionsin the
middle. Thisfacttable issuroundedby variousdimensions
such as a Customer, Productand Datedimensions
addingcontextto thetransactions.
» Star schemasare keyto optimized, wellperformingand easy
usabledata models.
» Snowflake-snowflakemodelsfollowthesamepatternsas star
schemas. Thebothworkbasedon relationshipsbetween
tables, typicallyfromfactto dimensionaltables. However, in
snowflakeschemas, thereare alsorelations between
dimensionsand dimensions.
» Example: Productdimension, whichhas anactiverelationship
to theproductcategorydimension.
» In case ofrelateddimensions, youcouldconsiderto jointhem
togetherin onetable to createa starschemaoutofit. Take
data duplicationformultiplerowsand columncompression

intoconsiderationwhenexploringtheoptoinsto join.

Data modeling rulesto live by

-SimpleDAX isa sign ofa gooddata model.
-DAX complexitydown, performance goesup.

Typesof relationships

Cardinality

»1:1 -Onerecordin thelefttable, relatesto exactlyone

recordin therighttable. Typically, these tablescanalsobe

joinedin a single table. Example: a customerhas one

address.

» 1:N -Onerecordon theleftsideoftherelationship, relates

to many recordson therightsideoftherelationship.

Example: A customerhas multiplesales transactions.

» M:N —many recordson onesideoftherelationship, relateto

many recordson theothersideoftherelationship. Example:

A student attendsmany courses, and a coursecontainsmany

students.

State

»Active-thedefault stateoftherelationship.

» Non-Active - only one relationship between two tables can
beactiveata time. Allotherrelationshipswillbecome

inactive. Relationshipscanbeactivatedforcalculationsby
addingtheUSERELATIONSHIP()expressionin DAX.

Direction

»Single —filtersappliedonlyflowin therelationshipdirection.
»Both-filtersworkare appliedin bothdirections, but can
leadto ambiguousdata modelsand performance
implications.

Types

» RegularRelationships—a relationshipwheretheenginecan
validatetheone-sideoftherelationshipand bothtablesare

in thesamesource group.

» Limited Relationships—relationshipswitha M:N cardinality

orcrosssource group. Forexamplea relationshipwith

g animportedtable on onesideand direct queryon theother
side.

Power Bl supports threetypes of data storagelmport,
DirectQuery,Dualfor data sources. These types have their own
requirements on data sources, so not all sources will support
even most of them.

» Import —Imported data is stored on a disk. To requirement of
querying are alldata loaded into the memory of Service. This
in-memory querying supports receiving very fast results. There
is no way to have the model loaded into memory, just partially.

This model is only as current as the last refresh is, so Import

models need to be refreshed, usually on a scheduled basis.
Refresh model drops all refreshing data and needs to load all

data again.

» DirectQuery-DirectQueryonly consists only of metadata

defining the model structure. These metadata are used for

building native queries againstthe data sources. This means
that shown data are actual only as data was in the data source
while the query was sent to execution.Because every visual

load sends these native queries this brings near real-time

experience.M and DAX functions are limited to only using
functions that can be transposed to native queries understood

by the data source.
» Dual-A table configured as Dual storage mode is both Import
and DirectQuery. This setting allows the Power BI Serviceto

determine the most efficient method to use on a

query-by-query basis.

Connectivity types

» Composite-The composite model is combination of Import
and DirectQuerymode or more DirectQuerysources. Against

alone DirectQuerythis supports DAX defined calculated

tables. These models strive to deliver the best of Import and

DirectQuery modes.

» Live Connection-Is the connectivity type used between report
and Power Bl dataset, or analysis services dataset, wherethe
report sends a query intended to render a visual, to the dataset

which will process the query and return the relevant data.

(RLS & OLS).

Partitions

) Partitions divide a table into logical parts. Each partition can

then be processed independently of other partitions.

Partitions defined for a model during model authoring are

duplicated in a deployed model. These partitions are part of

the Tabular Object Model(TOM)andcan be managed by
TabularModel Scripting Language. There is no hard limit on
the number of partition objects in a model. On the other hand,
too many small partitions can lead to a very negative impact on

query speed.

DAX(Data Analysis Expressions) is a library of functions and
operators combined to create formulas and expressions. It is
the best language to answer analytical questions which their

responses will be different based on the selection criteria in

the report.

» Mis the scripting language behind the scene for Power Query.
This language is great for capturing, preparing, transforming,

and combining data before loading it into your model.

“Data should be transformed as far upstream as possible, and as
far downstream as necessary.

» In this context “upstream” means closer to where the data is originally
produced, and “downstream” means closer to where the data is consumed.
» Power Query is farther upstream. Performing data transformation in Power
Query ensures that the data is loaded into the data model in the shape it
needs to be in when your dataset is refreshed. Your report logic will be
simplified and thus easier to maintain, and will likely perform better because
the Vertipaq engine will need to do less work as users interact with the
report.
» If you need data transformation logic that depends on the context of the
current user interacting with the report —things like slicers and cross-
filtering? This is the perfect job for a DAX measure, because Power Query
doesn’t have access to the report context. Implementing this logic farther
downstream in DAX makes sense because it’s necessary.” Matthew Roche

Calculated Columns

A calculated column is a new columnadded to the model
using DAX respectivelyby its formulas. This new column
behaves like any other column in the table to which we add it
and can be used to define relationships.
» When creating a column, the context of the calculation is
directly dependent on the row for which the result is currently
executed. So, the references of the other columns naturally
return onlythe value that comes from that row.
(Unless the context is further modified.)
» The column is calculatedand storedduring the processing of
the model database. This causes an increase of the time
required to process the model but does not affect the
resulting query time. The result of the calculated column is
with model stored in Memory, so it can waste very needed
space for other computes. This fact is actual only in Import
mode. In DirectQuerymode, these columns are computed as
the Tabular engine queries the data source. However, this can
have a very negative impact on performance.

Measures

Measures are aggregators of values where the type of
aggregation is defined by DAX expression, and evaluation

»By default, each table in a model has a single partition. For contextsdefine data. The measure must be defined in a table,

models with structured data sources, partitions are defined by
using a M expression.
»When partitions are processed, multiple partitions are
evaluated simultaneously to increase performance. However,
there are settings like maxParallelismthat limit parallel
processing operations.
»Within Power BI, partitions can alsp

Tables

be produced separately via v Bf Factitemet Sales
External Tools. An example of a tool v [ Paritions
that allows this is the Tabular Editor. @ 20
It enablesyou to manage the @ 2012
Tabular Object Model, G 2013
including adding new @ 2014
components, such as partitions. Q 2015

G 2016
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S0, you can't create a measure without a table. Measures can
reference each other inside expression but only if the result is
not a recursive reference.

» Contexts are provided into evaluation by visual element and by

DAX query. We have two types, "Filter context" & "Row

context," of evaluation contexts, and these contexts can be

combined in many ways.

» The resulting aggregation corresponds to a combination of all
current input contexts.It follows that if the context is given,
for example, using a slicervisual, which filters the input table
of the calculation, and the selected value is changed, then the
whole measure is recalculated, and a new result is obtained.

» Measures are calculated on the fly at visual render time and is

processed in CPU.

»A Datasetin thePowerBI serviceisa source forreporting and
visualization. Thereare varioustypesofdatasets;
-CreatedfromPowerBldesktopand publishedto theservice.
-Excelworkbookuploadedto thePowerBI Service
-Pushdataset, whichcanonlybecreatedin thePowerBI
Serviceand isfedvia thePowerBI REST API.
-Streamingdatasets, forrealtimepurposesand populated
withdata via anAzure Eventhub, PubNub, orREST API.
» Datasetscanalsolive outsidethePowerBI Service, such as an
(Azure) AnalysisServicesmodel. In case ofexternalmodels,
reportswillhavea live connectionto thedataset.
»PowerBI Desktop createdmodelsare savedin the*.pbixfile,
and afterpublishingthefileissplit in a datasetand a report.
yDatasetscreatedin PowerBI are Tabularmodels, while
AnalysisServicescouldalsocreatemulti-dimensionalmodels.
PowerBI worksbestwithTabularmodels.
»Datasetsin thePowerBI Servicecanbesharedwithothersby
grantingbuildpermissions, so otherscanbuildnewreports
on top ofthesamedataset. Otherscanfinddatasetsby using
thedatasetshub in thePowerBI Serviceto exploreand
directlycreatereportsfromscratchon top ofthedataset.

Dataflows

»Dataflowisintendedfor(selfservice) data preparationinside
PowerBlI Service. Wecancall itwitha differentname,
“PowerQueryOnline" so it'salsousingalsolanguageM. All
transformeddata are storedinsideCDMcompliantfolders
insideAzure Data LakeGen2 (ADLG2).
»In whichADLG2 willdata bestoredcanbeset up on
workspacelevelortenantlevel. WithoutanyData Lakewill
data bestoredin thenativeone.
»Everydataflowisa separatedartifactthatcanbereusedin
many datasetswithoutre-callingdata sources.
rInsideonedataflowcanbeoneormore queries. Thereare
three types of result queries that can be used.
»Standard-Dataare fetcheddirectlyfromadatasourceor
with data from non-stored entities within the same dataflow.
»Computed*-Thisisa type ofquery, whichiscreated
thanksto combinationsofmultipleloadedqueries.
>Linked*—Enablesyouto reference anexistingtable, defined
in anotherdataflow, in a read-onlyfashion.

*availableonlywithPremium per Capacity/ User

Composite models

»A compositemodel isa data model thatcombinestwo
differentstoragemodesin a single data model.
»Use casesforcompositemodelsare forexampledealing
withlargedata volumesand nearreal-timedata
whichcannotbesolvedin import storagemode.
»Storagemodessupportedin compositemodelsare Import,
Direct Query, Dualand Hybrid. Eachcompositemodel
containsa combinationoftwoormore storagemodes.
» To improveperformance, consideraddingaggregations(user
definedorautomated) fordirect queryfacttablesand benefit
fromimporteddata on aggregatedlevel.
»As compositemodelscombinesvariousstoragemodesin a
single model, beawareofthepotentiallimited relationsihps
thatcouldbeintroducedin yourmodel. ConsiderDual
storagemodel to avoidlimited relationships.
»Compositemodelscanbeconnectingto eachtype ofdata
source, but alsoto existingPowerBI datasetsorAzure
AnalysisServicesmodels.
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