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Osnova optimalizace

» Data load/refresh settings

= Query folding

= Optimalizace obecné

= DAX vs. Query

= DAX columns vs. DAX measures
» Diagnostika log souboru v Query
» Diagnostika DAX vypoctu




Zakladni dotazy

= Objemy dat?
— Pocet tabulek ve zdroji!

— Pocet sloupcu v tabulkach (ovlivnéno poctem tabulek)
— Pocet fadku v tabulkach

= Pocet sloupcu s unikatnimi hodnotami
= Datove typy




Pozice Power Bl na trhu 2018

Figure 1. Magic Quadrant for Analytics and Business Intelligence Platforms
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Zjednodusene schema Power Bl
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Excel tabulky

(Format as Table) Pivotky a grafy
| saL ' D
Zdroje: sQL

MDX l Power Map
saL M language )
Access R language Power Query Power Pivot ervEr Vi
Excel —<4——————— 1 Napojeni SQL— relagni datovy
csv Uprava dat model MDX\. CUBE funkce
WWwW Y DAX
_— DAX query

File\ Publish to Power BI

Power BI Tiles \A
nalyze

saL Power Bl Free

o in Excel N My Workspace | [App Workspace

:'I;r;guizg: Prenositelnost dotazd / \ N i
Tabular Server PowenBl Tiles -
Import vs. Direct Query méd Import datového modelu + Pro Desktop —
|
Power Bl Desktop - File.pbix ata Reports

Ny ¥ Y /

Aﬂka Dashboards

L

Query vrstva il ) o
M relacni datovy ——DAX u vypocta Reporty
fover ey [ Saentvytadue O ver |




Je to pomale...

= 16BG RAM + SSD disk .
, , Failed to save modifications to the server. Error returned: There’s not
a Stal e prObIeI I I? enough memory to complete this operation. Please try again later
when there may be more memory available. .
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Data load settings

= Nékteré volby mizou pomoct "™
(import relationships)

= Nékteré mizou komplikovat ...

z i VOt Security

Privacy

= Obecné plati Cim méne, tim

Updates
/7
I e pe Usage Data
Diagnostics
Preview features

Auto recovery

CURRENT FILE

Data Load
Regional Settings
Privacy

Auto recovery
Query reduction

Report settings

Type Detection

' Automatically detect column types and headers for unstructured sources

Relationships
¥ Import relationships from data sources (i
Update relationships when refreshing queries i
¥ Autodetect new relationships after data is loaded (i

Time intelligence

' Auto Date/Time (i

Background Data

' Allow data preview to download in the background

Parallel loading of tables

+ Enable parallel loading of tables (i

Natural language

& Turn on natural language questions with Q&A G



Parallel loading

= Chyboveé hlaseni neodpovida
realite a za zaklade chyby v
jedné tabulce ukoncCi nacitani
ostatnich

= Redenim je vypnuti paralelniho
nacitani tabulek (bude
nepatrneé pomalejsi), ale
povede se!

DataFormat.Ermor: UZivate
LA lalr it OLCITEA, WALV aOlLs

Admin na pocitadi Bl uved| databazi do

YTy El"ul"'l'" 2 12T oraEvrenl nepo
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Auto Date/Time
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a v nich se objevuji datumové ":7._ :
v I Comments

1] Configurationinfo

Sloupce, tak Ize uryChIit 4 ﬂD TableTs | 28c%e05-34c3-4584-a5c09-655fbbbafs66
nacitani a aktualizace dat

b = Date Hierarchy
Day

vypnutim Auto Date/Time
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kalendar pro DAX Casove fce.  mecmmmson
j LocalDateTable 0ab8adbc-5d32-4093-b228-94e1e5a7843
ﬂ LocalDateTable_1bcc9a39-3e46-4049-9c7d-b6%bca3c9521
Ej LocalDateTable_1deée836-7491-4c07-b7d9-8a34e0ec1cib
fﬂ LocalDateTable_36f65d50-3c83-40b6-a0b4-136eabcedcls
ﬂ LocalDateTable_41222be5-97ab-4db3-8470-322e5ac4alch
1 LocalDateTable_54ch1056-400e-4480-883a-1fad01a7097d

_D_I] LocalDateTable_908e7dfb-f7b6-407c-a267-b04377he%f0a
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Auto Date/Time

= S vypnutim volby hrozi, ze nebudou fungovat nekterée DAX
VypocCty, protoze zmizi datumoveé hierarchie na pozadi!

z datumu = VALUE(DimDate[Date].)

MonthName Calendir[.'l_u. [Day}
01.07 2005 0:00:00  luly D Morth]
0207 2005 0:00:00  luly D [ManthNa]
03.07.2005 0:00:00  July D [Quarter]
04,07 2005 0:00:00  July D JQuarterMo]
05.07. 2005 0:00:00  July D [rear]

Cislo z datumu = h’ALUE[JimDatE[DatE:.W]

! Column reference to ‘Date’ in table ‘DimDate’ cannot be used with a variation ‘MonthMNo' because it does not have any.




Autodetect new relationships

MuUze zpusobit naprosty chaos
Kolikrat se stava, Zze neaktivni
relace muze byt OK

Je nutnha poradna kontrola
modelu

ldedlni je mit vypnuto

1 Comments

2. CommentlD
[temID
UserlD

2. ThreadID = U
sers

UserlD
> UserType
> AuthType

UserMName

1 Catalog

ltemlID
Path
Name

ParentlD

=



Automatically detect column types

= Automaticka detekce je uplatiiovana jesté v Query okné

Type Detection

¥ Automatically detect column types and headers for unstructured sources

= Zpusobuje automaticky odhad datoveho typu sloupcu zdroje
na zakladé analyzy prvnich 200 radku

4 APPLIED STEPS

source
| X Changed Type

» Muze zapfricinit vypnuti query folding!



Allow data preview to download in the background

* Moznost vypnuti teto funkce byla dodatecnée pridana
vyvojovym tymem

= Vypnuti vyrazne redukuje mnozstvi dat, ktere je nutne
zpracovat a usetri RAM a procesor

= Jeji potencial odhalime pri nacitani velkého mnozstvi dat



Hide the visual header In reading view

= Pokud nechceme, aby nekdo maximalizoval, drilloval po
publikovani na web, tak mame k dispozici volbu
File\ Options and settings\ Options\ Report Settings

Visual options

Hide the visual header in reading view



.,

Disabling cross highlighting/filtering

» Mate desitky vizualu na strance a nacitani je pomalé?
= Neni potreba, aby se navzajem ovlivhovaly?

» Je mozne vypnout v File\ Options and settings\ Options\
Query Reduction

Reduce number of queries sent by

Disabling cross highlighting/filtering by default



Data Cache management options

= Souvisi plné s Query editorem a zobrazenim dat ze zdroje

= Pokud pracujeme porad s jednim zdrojem, nehybeme
posuvnikem (v zakladu nacita prvnich cca 200 radku)
a nevadi stary nahled na data, tak se cache nezvétsuje

o This preview may be up to 14 days old. Refresh

Data Cache Management Options ¢

o I "
Currently used: 1,11 GE
05.11.2016 0.00:04:33 Clear Cache

08.11.2016

2
4 0.00:10:15 _ )

Maximum allowed (MB): 4096
08.11.2016 2 0.00:11:36
2

05.11.2016 0.00:09:19



Ccombine

» Pokud se nekde objevi Combine...
4 M Transform File from Vice_TXT [3]

- Content ﬂ 4« M Sample Query [2]
- Cn:ml:;inEFiIEE[

GE ##-## Last tut

Combine & Edit Edit

...tak popremyslejte, zda neudelat jinak

* Planovana aktualizace reportu v Office 365 se neprokouse
skrz takto vytvorenou funkci atd.



Table.AddKey

* Primarni klice v M tabulkach pomoci Table.AddKey
(pripadne Ize obejit pres Remove Duplicates)

= SlouCime 2 tabulky (napr. left outer join) kde prvni tabulka je
cca 100 MB CSV, druha tabulka je obycCejny Ciselnik

* Pri nasledneé agregaci v takto vytvorenem dotazu dojde
pri aktualizacich k namnozeni 100MB pro jednotlivé polozky
z Ciselniku (pokud jich je 10, tak 10* 100MB)

» Velmi pomala aktualizace a spousta dat v RAM




,Zluté” sloupce

» Nekdy si nelze nevSimnout ,zlutych” sloupcu na konci
dotazu (value/record strana 1, table strana N)

HEHAEdESENESEdESE AT SE-HEdEUE EElE-AEEEdEaEEE EE M

» Vlastne se jedna o nachystane joiny (drzi v RAM)

#"Merged Queries™ = Table.Nestedloin(

= Pri vetSim mnozstvi umi opét VELMI zpomalovat



,Zluté” sloupce

= Expandovani sloupce v SQL zapisu

Native Query

select [$0uter].[ProductKey] as [ProductKey],
[$0uter].[ProductSubcategoryKey2] as [ProductSubcategoryKey],
[$0uter].[ProductName] as [ProductMame],
[$0uter].[Color] as [Coler],
[$0uter].[ListPrice] as [ListPrice],
[$0uter].[Size] as [Size],
[$0uter].[DealerPrice] as [DealerPrice],
[$0uter].[Class] as [Class],
[$0uter].[Style] as [Style],
[$0uter].[ModelName] as [ModelName],
[$0uter].[LargePhoto] as [LargePhoto],
[$Inner].[ProductSubcategoryName] as [PreductSubcategorylame]
from
(
select [_].[ProductKey] as [ProductKey],
[_].[ProductSubcategorykey] as [ProductSubcategoryKey2],
[_].[ProductName] as [ProductName],
[_].[Celor] as [Color],
[_].[ListPrice] as [ListPrice],
[_]1.[5ize] as [Size],
[_]-[DealerPrice] as [DealerPrice],
[_]-[Class] as [Class],
[_]-[5tyle] as [Style],
[_]-[ModelName] as [ModelName],
[_]-[LargePhoto] as [LargePhoto]
from [DimProduct] as [_]
) as [$Outer]
left outer join [DimProductSubcategory] as [$Inner] on ([$0uter].[ProductSubcategorykey2] = [$Inner].[ProductSubcategoryKey])

#"Merged Queries" = Table.NestedJoin( DimProduct,{”ProductSubcategoryKey"},DimProductSubcategory, { "ProductSubcategoryKey™},
#"Expanded DimProductSubcategory”™ = Table.ExpandTableColumn(#"Merged Queries™, "DimProductSubcategory™, {"ProductSubcategor



Query folding

= Samotné optimalizacni triky v podobe data load settings
nemuseji stacit

» |_epsi je delat transformace primo ve zdroji (na serveru) nez
je stahovat do cache (sitovy provoz a zahlceni RAM)

= Query folding:
Power Bl > Power Query M Script > preklad do T-SQL > SQL Server Databaze

= Query folding Castecny:

Power Bl > Power Query M Script > Cache Local > predklad nekterych operaci
do T-SQL > SQL Server Databaze



Query folding

= Query folding je ve vychozim nastaveni zapnuty
(v prfipade napojeni na relacni zdroj)

= Nektere M operace nejsou podporovany pri prekladu
do T-SQL, napf.:
Merge columns, které vyuziva funkce Text.Combine
(klasika v podobe & funguje)
Kombinovani vice zdroju v ramci jednoho dotazu

* Proto je urcCite lepsi popremyslet nad postupem jednotlivych
operaci a nad provedenim dané operace!




Native Query

= Zda dany krok jeste preklada nebo uz ne pozname pravym
klikem na krok v Applied steps a musi byt aktivhi moznost
uVIeW Natlve Query“ 4 APPLIED STEPS

Source
Mavigation
Added Custom

Renamed Columns

Reordered Columns
| x

Edit Settings

. Delete
Delete Until End

Insert Step After

A Move Up

Mowve Down
Extract Previous

(& View Native Query

= Properties..



Native Query

= Ukazka konstrukce IF
prekladané do SQL
(switch uplne dole)

i

B 355 cosom |
Ostatni

4 PROPERTIES

Ostatni Marmne
imProduct
Ostatni CimProdu
Ostatni All Properties
Ostatni
. 4 APPLIED STEPS
Ostatni
L
Ostatni 20Urce
.' f'l;: -
Ostatni Mavigation
: | X Added Custom
Ostatni

Native Query

select [_].[Productkey] as [ProductKey],

. [ProductSubcategorykey] as [ProductSubcategorykey],

. [ProductName] as [ProductMame],

.[Color] as [Color],

.[ListPrice] a= [ListPrice],

.[51ze] a&s [5ize],

.[Class] as [(Class],
[S5tyle] as [Style],

. [ModelName] as [Modellame],
.[LargePhoto] as [LargePhoto],

[_]-[ModelName] is null,

1, [_].[ModelNames]
)} as [Custom]
from [DimProduct] as [_]

[_]
[_]
[_]
[_]
[_]
[_1.[DealerPrice] as [DealerPrice],
[_]
[_]
[_]
[_]
swi

'Ostatni”,




Native Query

= Pfi tvorbé dotazu muze pri kazdé zméné chtit opravnéni

vf:r I = Odbc.Query("dsn=AW", "

I Permission is required to run this native database query. Edit Permission

= Odbc.Query({"dsn=aW", "select * from dimdate™)

= Vypnout se da pres
Options\ Security\
Require user approval

DateKey - B 12 week Bl 2B Monthiame [ 1.2 Monthiu
20050101  01.01.2005 0:00:00 1 January

Options

GLOBAL Native Database Queries
Data Load ¥ Reqguire user approval for new native database queries
Power Query Editor  \Web Preview Warning Level ¢
DirectQuery Moderate -
R scripting
Security Custom visuals

Privacy Show security warning when adding a custom visual to a report



Formula.Firewall

» Muze se objevit napf. kdyz délame merge vice dotazu, které
jsou ze zdroju vyzadujicich nastaveni urovné soukromi

D O L] DD Vlastnosti /o 2 i Datovy typ: Jakékoli polozky ~ [ slou¢
O ~ 3 ,
) o O 7 :

& [} Rozsifeny editor ~ 2l ™ Pouzit prvni fadek jako zahlavi ¥ E. Pfipo
i Zadat  Nastaveni  Spravovat  Aktualizovat == Vybrat  Odebrat Zachovat Odebrat Rozdeélit Seskupit | )
* data zdroje dat  parametry ¥ nahled ¥ SpisuERat sloupce ~ sloupce ~ radky ¥ radky ¥ sloupec > podle 2 Nahradit hodnoty =4 Komk
:az Zdroje dat  Parametry Dotaz Spréava sloupcl Omezeni po¢tu fadka Razenf Transformace Kon

= Table.TransformColumnTypes (#"Pridané: Vlastnil",{{"GPSkonec_plus48", type date}})

Formula.Firewall: Dotaz CRM - appointments x accounts - merge (krok Zménény typ3) odkazuje na jiné dotazy nebo kroky,

takze nemuze pfimo pristupovat ke zdroji dat. Zménte prosim tuto kombinaci dat.
P018-01-01 do 2018-...

jizd od 2018-01-01...




S,

Formula.Firewall

= Na vypnuti Firewall funkce funguje
,7Always ignore Privacy Level settings”

Options
GLOBAL Privacy Levels
Data Load Always combine data according to your Privacy Level settings for each

source

Power Query Editor
Query * Combine data according to each file's Privacy Level settings

DirectQuery Always ignore Privacy Level settings (i
R scripting )
Learn more about Privacy Levels .
Security Privacy Levels
Privacy Combine data according to your Privacy Level settings for each source

— - . -

~ ey e Iy e T =]s E=1aTa s e =120 b= R e e T m i n sl st = A
- e T Sralcl A i fal 110 N =] - i =l g =]

= S LIS gLy LTSI Al i g U Laii 'y BB WL L L b al s 1

= ¥ ¥

Learn more about Privacy Levels




Jak na chyby?

= V prubéhu nacitani/aktualizace se muze objevit dialog s chybou
Refresh

I. 1 of the loaded queries contained errors. View errors

v Logs

[> 28 982 rows loaded. 7 205 errors.

* View errors ukaze cCislo radku s chybou
= Casto problém s datovymi typy v kombinaci s narodnim prostfedim

Queries [3]

B- Action.1

n @ Date

20 24579 Error

M-

<« Query Errors - 04 03 2018 8:41:33 [1]

EiE

55 24579 Error




Start aplikace

» Prvni startuje Power Bl Desktop
» Pak SQL Server Analysis Services

= Nasledné dulezity CefSharp.BrowserSubprocess =
Chromium (PBID pouZziva na vykresleni vizualu)

= Mashup Cte ze souboru DataMashup a potrebuje pro
navigaci v datech (zlute sloupce atd.), napr.:
OData/https:\\\V/firma.api.crm4.dynamics.com\Vapi\\V/data\\/v8.2\\//op

portunities.{ds_ probability,1}&quot;,&quot;
Nacte vSechny sloupce tabulky a jejich poradi + KeyColumn



Start aplikace

= PoCet Odata odkazu v Mashup souboru pfi napojeni
na 6 Dynamics tabulek mam 1605 !!!

» Z toho 928 ,Zlutych” sloupcu => 928 joinu, které jsou
nachystané v RAM

= Mas hodne unaveny pocitac:
Start Mashup je vykonove narocny a pak k tomu pridame
Chromium kvuli vykresleni (+ dopocitani measures)



Start aplikace

= Start Dynamics reportu

B

File Options

View

Power Bl Desktop

Processes Performance App history Startup Users Details

CPU

% Utilization

r‘r~'\' CPU
Mias | 85% 298 GHz

Services

Intel(R) Core(TM) i7-4700MQ CPU @ 2.40GHz

Memory
— | 80/157GB (51%)

I — __~

80 seconds

Utilization  Speed
2,98 GHz

Threads

85%

Processes

Initializing model

212 3154 209376 virwalization:

Base speed: 2,39 GHz
Sockets: 1
Cores; 4

Har g .
andies Logical processors: 8

Enabled



Optimalizace obecné

» Pokud budeme bezmyslenkovite pouzivat ,neomezeny”
prostor datového modelu, tak muzeme na bézném
kancelarskem stroji rychle narazit na vykonnostni strop

Name
[Z] power BI Desktop (10)

[# Microsoft Mashup Evaluation ..
Ll Microsoft Power Bl Desktop
[# CefSharp.BrowserSubprocess
[# Microsoft Mashup Evaluation ..
[# CefSharp.BrowserSubprocess
[# Microsoft Mashup Evaluation ..
[# Microsoft Mashup Evaluation ..
[# CefSharp.BrowserSubprocess
[m Microsoft SQL Server Analysis ...
@ Console Window Host

T 23%
CPU
20,7%
19,9%
0,6%
0,1%
0%
0%
0%
0%
0%
0%
0%

49%

Memory
1938,1 MB

2414 MB
10294 MB
1274 MB
49,5 MB
32,5 MB
524 MB
52,6 MB
1174 MB
2309 MB
4,7 MB

0%
Disk

0,6 MB/s
0,2 MB/s
0.4 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s

0%
Metwork
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps

1%
GPU
0,4%
0%
0.4%
0%
0%
0%
0%
0%
0%
0%
0%

i+ Task Manager
File Options  View

Processes  Performance App history Startup Users Details Services

85% 64%

Mame CPU Memory
Microsoft Excel T13% 235901 MEB
[m] System B,3% 0,1 ME



Optimalizacni tipy

» Data muzeme spravovat s mensimi naroky na misto
a vykon pocitace, kdyz se budeme drzet:

©

N gk~ WbhE

64 bit. Aplikace

Pouzivat STAR schéma

Jednoznacny identifikator radku

Limitovat poCet radku a sloupcu v tabulkach

Pozor na sloupce s vysokym poctem unikatnich hodnot
(datum a Cas, desetinné Cisla, ID)

Pouzivat measures misto calculated columns (viz. dale)
Omezit pocet sliceru v konkrétnim souboru

(pri kazdém vyberu musi model prepocitat vse)

Tvorit slicery jen nad DIM tabulkami (FACT maji desetinné)
Zakazat cross-filtering ve slicerech




Star vs. Snowflake model

/ 4

» Hlavne Power Pivot nesnasi dobre velke mezitabulky

g ooam g [PR

Beautiful Evil
Star Snowflake

7 FactinternetSales .
E DimProduct

[ ProductKey
[ OrderDateKey
[ DueDateKey
[ shipDateKey
E] CustomerKey

E ProduciKey

£ ProductSubcatego...
] ProductName

[ color
M ListPrice
T Size
=] DealerPrice
M Class

E DimProductSubcategory [ DimProductCategory

El ProductSubcategoryKey
E1 ProductSubcategoryName
1 ProductCategoryKey

& ProductCategorykey
E ProduciCategoryAlternateKey
H ProductCategoryName

B Promotionkey

] CurrencyKey
] salesAmount




Star vs. Snowflake model

* V nasi modelove databazi mate take tento probléem, ale nad
malym objemem dat!

» Kdybychom meli napr. 3 tabulky:
— Kategorie (1000 radku) => Podkategorie (20000 radku) =>
Produkty (2000000 radku)
— Kdyz dame v Pivotce slicer na Kategorie a pouzijeme data
z tabulky Produkty, tak zapriCinime pravdepodobné pad Excelu, v

lepSim pripade neuveritelne nabobtna velikost souboru a vse bude
velmi pomalé!

— Redeni 1 — nepouzivat Snowflake schéma

— Redeni 2 — RELATED (nebo PQ) dotdhne Kategorie do tabulky
Produkty a slicer delame jen nad jednou tabulkou



Jednoznacny identifikator radku

= Kazda tabulka MUSI mit primarni kli¢
nebo alespon jedinecCny identifikator radku
v "Chovani tabulky" e

= Jinak jsme vystaveni problémum v pfipadé pouziti measures
nebo sloupcu s Calculate (cyklicka zavislost)

Jx [FCALCULATE(SUM(FactinternetSales[SalesAmount]})

Power Pivot pro Excel ? x
0 Acircular dependency was detected: "FactinternetSales [Poditany sloupec I
11 Factinternetsales [K] FactinternetSales [X] FactinternetSales [Poditany sloupec 1], Factinternet Sakes Podtany E
sloupecl].
Podrobmosti = Ok

» Funkce na obrazku feSi sumu vsech radku v tabulce, které maiji
stejne hodnoty ve vsech sloupcich



Jednoznacny identifikator radku

= V PBID zatim tato volba chybi, ale Ize nahradit upravenym
zapisem druhé a dalsi Calculate:

CALCULATE(SUM(TabProdeje[Celkem]));
ALLEXCEPT(TabProdeje;TabProdeje[PredchazejiciVypocetCalculate]))

= Aplikovanim filtru nedojde k vyberu sloupce s Calculate
a tim se nezacyklime



Omezeni poctu radku

» Mame sloupec ID, ktery obsahuje 100 milionu unikatnich
cisel >> ve VertiPaq cca 3GB

» Pokud vsak sloupec rozdelime >> ve VertiPag se
dostaneme na cca 200MB
rozdéleni muze byt do dvou sloupcu o 10000:

SELECT
TransactionID / 10888 AS TransactionHighID,
TransactionID % 18088 AS TransactionLowID,
Quantity,
Price

FROM Fact

Nasleduje slozeni:

Fact[TransactionID].:=IFERROR(VALUES(Fact[TransactionHighlD]) *10000 +
VALUES(Fact[TransactionLowID]);BLANK())




VertiPag engine

= Datovy model oficialne vyuziva
,XVelocity in-memory Analysis Services"
= Pracovnim nazvem byl vsak dlouhou dobu VertiPaq

» |[nterne je proto porad videt VertiPag

This PC » Systern (C:) * Users » Martin » AppData » Local * Temp

Py

Mame Date modified Type

VertiPagq_2EOE963C232643AFBCID 19.03.2016 20:27 File folder

= Ve skutecCnosti dotazovaci engine vykonava VertiPaq dotazy,
ne xVelocity dotazy 277 o s

HOSE & a3 %2 (= [ H || @
| EvertClass | Cumert Time | Start Time
{vertiPag SE Query Begin : -03-21 120z =

vertiPaq 5E Query Begin 2016-03-21 03:20:24.9933 2016-03-21 09:20:24.933
vertiPaq SE Query Begin 2016-03-21 09:20:24.993 2016-03-21 09:20:24.933




VertiPag engine

= DAX funguji v SS Analysis Services, Power Bl

(server i local) a v Power Pivot vl (Excel 2010), PowerPivot
v2 (Excel 2013 a 2016)

= Technicky je Power Pivot lokalni instance SSAS Tabular
— v SSMS jsme schopni udelat ,back up” databaze
(databaze.ABF) => |ze prepsat na item.data

= Power Pivot je tedy SSAS, ktery bezi primo v Excelu

* Pri nacitani dat do pameti (load nebo refresh) se deje
transformace na interni VertiPaq datovou strukturu




VertiPag engine

= Postup pri nacCitani dat (viz dalsi snimky):
1. Cteni dat a transformace do sloupcové struktury VertiPag,
sifrovani a komprese kazdého sloupce
2. Tvorba slovniku a indexu pro kazdy sloupec
3. Tvorba relaci
4. Pocitani a komprese vsech pocitanych sloupcu

» Posledni dva kroky muzou byt i v opacném poradi
(relace muze byt nad pocCitanym polem)
(pocCitané pole muze byt zavislé na relaci — RELATED)




VertiPag engine
= Cteni dat a transformace do sloupcové struktury

2 Fotoaparat Cervena 97 € 1 Kamera éewené 112 €
3 Telefon Bila 100 € \ , w ’
4 Konzole  Cernd 112 € 2 Fotoaparat Cervena 97 £
5TV Modra 1240 € e
- Eorvers  a0€ 3 Telefon I?lla 100 €
7 Monitor  Modrd  45€ 4| |Konzole Cerna 112 €
8 DVD Cerna 120 € !
9 Klavesnice Cerna 120 € 5 TV Modra 1240 €
10 Mys Cervena 50 € v ’
11 Tiskarna Bila 180 € 6 CD Cervena 40 :€
12 Uss Modrd  30€ 7| |Monitor Modra 45 €
8 |DVD Cerna 120 €
9 Klavesnice Cerna 120 €
10 Mys Cervena 50 €
11 Tiskarna Bila 180 €
12 USB Modra 30 €




VertiPag engine

* Pro jednotlivé sloupce z tabulky nasleduje tvorba slovniku
jedinecnych hodnot

Barva

Cervena

Cervend
Bila
Cerna
Modra
Cervend
Modra
Cerna

Cerna

Cervena
Bila
Modra

>

Tvorba jedineCnych
hodnot

Barva

Cervena
Bila
Cernd
Modra




VertiPaq engine

= Nahrazeni jedinecnych hodnot indexy
= VVSechny sloupce tak budou Ciselne (integer)

Barva ID

Cervend 0
Bila 1
Cernd 2
Modra / 3

Cervena

Cervend
Bila
Cerna
Modra
Cervend
Modra
Cerna

Cerna

Cervena
Bila
Modra

>

Slovnikové
Sifrovani

Wi L ON N WIOoOIWIN IR IO o




VertiPaq engine
» Duplicitni vyskyty indexu jsou nasledné sefazeny

Run Length Encoding - mame
sefazeno a vime pocty jednotlivych
indexu => velmi zredukovan pocet

hodnot
Barva ID Start Pocet
> R.L.E. 0 1 4
1 5 2
2 7 3
3 10 3

WIW Wi (MNIN P R IO OO




VertiPag engine
» Vysledne reseni je pametove uspornegjsi a rychleji
prohledatelné (start sloupec neni treba)

= V/Se zavisi na pomeru poctu hodnot a poctu unikatnich
hodnot

Barva ID Pocet

0 4

1 2
2 3
3 3




VertiPaq engine
= 1.0br ma 4 unikatni ¢leny (QTR), 2. ma 7232 clenu

_—ﬂ 5L Server Profiler - [C:h\Users\Martin\Desktop'\Trace_2016321_2051561.trc]
[ File Edit View Replay Tools Window Help

BHOE a5 a0 % (= [ ol = | @
| EventClass | Cument Time | Start Time Success | Ermor | Duration CPUTime | EventSubclass
query Bagin 2016-03-21 2016-03-21 20:52:37.346 3 - DAXQuery
DAY Query Plan 2016-03-21 1 - DAX vertiPag Logical Plan
vertirPag SE Query Eegin 2016-03-21 20:52:37.349 2016-03-21 0 - vertiPag Scan
vertiPagq SE Query Begin 2016-03-21 20:52:37.349 2016-03-21 10 - vertiPaq Scan internal
vertiPag SE Query End 2016-03-21 20:52:37.349 2016-03-21 1 o 0 0 10 - vertiPaq Scan internal
vertirag SE Query End 2016-03-21 20:52:37.349 2016-03-21 1 o 1 0 0 - vertirPag Scan
DAY Query Plan 2016-03-21 20:52:37.349 2 - DAX vertiPag Physical Plan
serialize Results Current 2016-03-21 20:52:37.349 3 - serialize SQL Rowset
Lock Released 2016-03-21 20:52:37.350
Lock Released 2016-03-21 20:52:37.350
Query End 2016-03-21 20:52:37.350 2016-03-21 20:52:37.346 1 3 - DAXQuery
Resource Usage 2016-03-21 20:52:37.350
Lock Acquired 2016-03-21 20:52:37.351

[ File Edit View Replay Tools Window Help

HAOEEL a6 ¥z (= [ DE| P

| EventClass | Current Time | Start Time Success | Ermaor | Duration CPUTime | EventSubclass

query Begin 2016-03-21 20:52:37.606 2016-03-21 20:52:37.606 3 - DAXQuery

DAX Query Flan 2016-03-21 20:52:37.608 1 - DAX vertirag Logical Plan
vertiPag SE Query Begin 2016-03-21 20:52:37.609 2016-03-21 20:52:37.&609 0 - vertiPag scan

vertiPag SE Query Begin 2016-03-21 20:52:37.609 2016-03-21 20:52:37.609 10 - vertiPaq Scan internal
vertiPag SE Query End 2016-03-21 20:52:37.609 2016-03-21 20:52:37.609 1 0 0 0 10 - vertiPag Scan internal
vertiPaq S5E Query End 2016-03-21 20:52:37.609 2016-03-21 20:52:37.609 1 v} u} 0 0 - VertiPag Scan

DAX Query Plan 2016-03-21 20:52:27.610 2 - DAX vertiPag Physical Plan
Serialize Results Current 2016-03-21 20:52:37.617 3 - Serialize SQL Rowset
serialize Results Current 2016-03-21 20:52:37.623 3 - serialize SQL Rowset
Serialize Results Current 2016-03-21 20:52:37.630 3 - Serialize SQL Rowset
Serialize Results Current 2016-03-21 20:52:37.636 3 - Serialize SQL Rowset
Serialize Results Current 2016-03-21 Z0:52:37.643 3 - serialize 3QL Rowset
Serialize Results Current 2016-03-21 20:52:37.649 3 - Serialize SQL Rowset
Serialize Results Current 2016-03-21 20:52:37.656 3 - Serialize SQL Rowset
Serialize Results Current 2016-03-21 20:52:37.656 3 - serialize SQL Rowset
Lock Released 2016-03-21 20:52:137.656

Lock Released 2016-03-21 20:52:37.656

Query End 2016-03-21 20:52:37.656 2016-03-21 20:52:37.606 1 50D 16 § 2 - DAXQUEry

Resource Usage 2016-03-21 20:52:37.656

Lock Acquired 2016-03-21 20:52:37.659



VertiPag engine v praxi

= 21MB Excel soubor v PBIX jen jako 160KB?
» Redukce muze byt opravdu znatelna

s S I s R 3 |

| Data_v_Excelu.xlsx
Data_v_Excelu_Binary.xlsb
Data_v_PEID.pbix

| Data_v_PowerPmvotu.xlsx

03.11.2014 10:49 Microsoft Excel W... 21 135 KB
27.12.2016 1857 Microsoft Excel Bi... 12027 KB
10.05.2017 153:38 Microsoft.Microso... 1537 KB
05.11.2014 10:49 Microsoft Excel W... 111 KB



DAX vs. Query vrstva

= Na 100% lze doporucit nachystat vse primo ve zdroji
» Pokud nelze => Query okno

» Jedna se o vykonove a pametove mene narocnou variantu
nez DAX

= VV Query okné je dobré premyslet nad pouzitymi kroky
» DAX je vyhodngjsi pouzivat na measures, které v Query
nenachystame



DAX columns vs. DAX measures

= VVSe k cemu by se mohly hodit pocCitane sloupce Ize udelat
v Query okné (napf. spojovani, rozdélovani, vyjimky, atd.)

= PocCitane sloupce zaberou misto v RAM

= Measures nezaberou misto v RAM a minimalne na disku

a dopocitaji se az v pripade zobrazeni samotneho zapisu
nebo vizualu, kde je pritomen vypocet

» Mezi POHODA 1.3. a 1.6 je rozdil cca 200 measures

%, POHODA1.3.pbix 17.12.2017 16:21 Microsoft Power B... 4 407 KB
9. POHODA1.4.pbix 23.12.2017 16:19 Microsoft Power Bl... 4 406 KB
. POHODA1.5.pbix 25.12.2017 22:33 Microsoft Power Bl... 4418 KB

@, POHODAT.6.pbix 27.12.2017 941 Microsoft Power BI... 4410 KB



S

Diagnostika LOG souboru

= Pokud povolime trasovani  Options
v globalnim nastaveni, tak  cos Diagnostic Options
uklada soubory pro dalsi |

ryEditor  Crash Dump Collection
an alyz u d O Traces : er":"": Crash dump collection for the Mashup Engine process is currently not enabled
Y 2 G Enabie Now
’ v o w v 7 Security
u NaSIGd ne muzeme VyuZIt Privacy Open crash dump/traces folder

jiz hotového feseni pro - ||

2.56.5023.1021 64-bit (brezen 2018)

Usage Data

prochazeni LOGuU pfimo
V reportech

07 New item ~ HH sele
: v
Easy access v E Sele
Delete New Properties ‘
v folder v & History = Inve
Organize New Open

Local Disk (C:) » Users > Martin » Microsoft > Power Bl Desktop Store App » Traces



User.zip

= Veskeré informace o pristupech a credentials se ukladaji
lokalne do User.zip

Users > Martin > AppData > Local > Microsoft > Power Bl Desktop > User.zip

8 Name B Type Compressed
ClientAccess File folder
Credentials File folder
FeatureSwitches File folder
NativeQueries File folder
QueryPermissions File folder
Userlnterface File folder
] [Content_Types].xml XML File

« | Firewall.xml XML File



User.zip

* VVSe se da nacist jako XML soubory a nasledne analyzovat

Queries [7] 1j = Table.TransformColumnTypes(Tablel, {{"Attribute:’

Attribute:Type v AB[ Attribute:Value
LastKnownPBICloudConfig 5{"Email""martin.haman@gopasc
@ Festureswiches FileHistory s[{“filePath™:"C:\\Users\\Martin\\|
EH NativeQuerys 3l SSRSFileHistory s[]

% QueryPermissions LSl MaxCacheSize 14294967296

| @ Userlnterface 3 DisplayFormulaBar 11

P Content Type UseFixedWidthFont 10

- [ AlwaysAllowParameterization 10
@ Firewall

% ChentAccess

ShowlimportCustomVisualSecurityWarningDialog 11



Relace a smér krizoveho filtru

= Relace v PBID maji moznost upravit smer filtru
= Krizovy filtr muze byt jednosmérny nebo obousmérny
(odkud kam dosdhneme na data)

£ FactSalesQuota
3. SalesQuotaKey
Employeekey
Datekey

3 salesAmountQuota

M DimDate ] DimEmployee

DateKey Employeekey
Date | . ParentEmployeskey

> Week FirstMame

MonthMame LastMame
2. MonthNumber MiddleName
e ey B FactResellerSales LoginiD

> Productey

OrderDatekey
> DueDateKey

> shipDateKey

! Relace, kterou wytvafite, vam umeZfuje filtrovat DimEmployee podle DimDate, ale Power Bl Desktop povoluje
jenom jednu cestu pro filtr mezi tabulkami v datovém modelu. Deaktivujte stavajicl relace mezi tabulkami nebo

zméfite smér jejich filtru. Tuto relaci jde pfidat jako jednosmérny filtr.



N r 1 4

Smer krizoveho filtru - Single

= CPStrav (finance) > CP (udalost) > CPVydaje (jizdenky, atd.)

Popis @D&Inicni zna.. @Mizdenka @)izdenka - ... Parkovné @ Ubytovani

[T CPStrav 16 ki

> ID
Sel

Refg 14K Ké

Datum

3 UsrOrder

e

sl 2K ke

Labels

10K ke

8K KE
E CPZalohy
Z b , B ki

Sel

Refag

Datvypl AK KE
- -
0K K&

| Pracovni schiizka Skaleni




Smér krizového filtru - Both

= CPStrav (finance) > CP (udalost) > CPVydaje (jizdenky, atd.)

Popis @D&Inicni zna... @izdenka @)izdenka - vi... Parkovné @ Ubytovani
oK K

5 ~
Sel 3K KE
Refag
Datwypl




Testovani vykonu DAX v DaxStudio

» Prvni spustime Query Plan, naslednée Server Timings

- Nésﬂ!gduie tvorba vyrazu

Help

> B =

Run Clear Qutput
- Cache -
Query

Wykondax X
* 1

Microsoft_SQLServer_Analy

WP Maodel

e

i 7 DimPrometion

I+ 7] DimReseller

F] ﬂ FactCurrencyRate
I CurrencyKey
I Date
I Datekey
l EndOfDayRate

4 7| FactinternetSales
I CurrencyKey
I Customerkey
l DueDatekey

& INT

. MITE
1

b

I+ ] DimProductSubcategdr| «

™ Undo
"M Redo

Edit

Format

Query

1 EVALUATE

2 ADDCOLUMNS(FactInternetSales,"SalesuUsD",

3 LOOKUPVALUE (FactCurrencyRate[EndOofDayRate
4 FactCurrencyRate[CurrencykKey] ,FactIntern
5 FactCurrencyRate[DateKey] ,FactInternets

DaxStudio - 2.6.0

A To Upper E Comment

a To Lower %8 Uncomment

sli Swap Delimiters 2 Merge XML

Format

5o B
= G

Query  Server
Plan Timings

a .Run” tlacitko

(=} Scan | Right Layout

B Cache [T Botiom Layout

Internal

Server Timings

¥

' |

L=y

Connect  Refresh

Metadata

Connection

Metadata | Functions | DMV

163 % =
Total SE CPU Line Subclass Duration CPU KB Query
873 ms 0 ms 2 Scan 2506 SELECT FactinternetSales|_XL_RowNumber] AS FactinternetSales$_XL_RowNumber, F
0.0 4 Scan 1 SELECT FactCurrencyRate[CurrencyKey] AS FactCurrencyRate$CurrencyKey FROM Facti
FE M SE & Scan 236 SELECT FactCurrencyRate[DateKey] AS FactCurrencyRate$DateKey FROM FactCurrency
873 ms 0 ms 8 Scan 38 SELECT FactCurrencyRate[CurrencyKey] AS FactCurrencyRate$CurrencyKey, FactCurren
100,0% 0,0%
SE Queries SE Cache
4 4
100,0%

1

Cutput | Results | Query History

Query Plan

Server Timings

Ln 2, Col 39

B <PowerPivot> 13.0.800.461

2419 60398

1l




Testovani vykonu DAX v DaxStudio

» Legenda k vysledkum:
Rows — pocet radku ve zdroji 5.167.402
KB — vyuzita RAM 565.185 KB
Total = FE+SE celkovy Cas nacteni dotazu
FE — Formula engine (vyhodnoceni vypoctu)
SE = Duration — Storage engine (ulozeni dotazu)
SE CPU — jak dlouho trvalo ulozeni dotazu
SE Queries — pocet dotazu ol SECPU e Subdess Do U fowz 0

93032ms 12313 ms 2 Scan 8429 12313 5167402 565185

SE Cache — ulozeni do RAM c ms

88 603 ms 8429 ms
91,149 8,9%




Testovani vykonu DAX v DaxStudio
= SE Queries = 9 dotazu ; SE Cache = 7 dotazu

1 evaluate
2 ADDCOLUMNS(SUMMARIZE (FactInternetSales,DimDate[Calendarvyear],

LJ

DimProductCategory[ProductCategoryName],
"Prodeje za internet",SUM(FactInternetSales[SalesAmount]),

5 "Prodeje za obchodniky",SUM(FactResellerSales[SalesAmount]),
6 "Celkove prodeje",sUM(FactInternetSales[SalesAmount])+SUM(FactResellersales[SalesAmount])),
7 "Suma Prodeju",SUM(FactInternetsales[Salesamount])+SUM(FactResellersales[SalesAmount]))
163 % =
e W -1 X
Total SECPU Line Subclass Duration CPU Rows KB Query
236 ms 32 ms 2 Scan 1 0 1 1 SELECT SUM ( 'FactinternetSales'[SalesAmount] ) FROM 'FactinternetSales: 'Estimated size [ velume, marsha
x9 4 Scan 0 0 1 1 SELECT SUM [ 'FactResellerSales'[Salesfmount] ) FROM 'FactReszellerSales’s 'Estimated size ( velume, marshal
FE M SE G Scan 0 0 63 1 SELECT 'DimDate’[CalendarYear], 'DimProductCategery'[ProductCategoryMame], SUM [ ‘FactinternstSales'[5a
225 ms 11 ms 8 Scan 0 0 50 391 1888 SELECT 'DimCurrency’ [CurrencyKey], 'DimCustomer'[Customerkey], 'DimDate'[DateKey], 'DimDate'[Calendary
95,3% 4.7% 10 Scan 0 16 37 306 145 DEFINE TABLE '$§TTable3' := SELECT ‘DimCustomer [Customerkey], 'DimDate’[CalendaryYear], 'DimProductCate
. 12 Scan 0 0 18 496 3 DEFINE TAELE 'STTabled’ := SELECT SIMPLEINDEXMN { "$TTable3'[DimCustomeriCustomerkey] ) FROM "$TTabl
SE Queries  SE Cache 14 Scan W] 0 37 306 145 DEFINE TABLE 'STTable1' := SELECT '$TTable2'[DimCustomeriCustomerkey], "$TTable3'[DimDate$Calendar'ez
g 7 15 VertiPag! 2 16 DEFIME TAELE '$TTable3" := SELECT ‘DimCustomer [Custemerkey], 'DimDate’[CalendarYear], ‘DimProductCate
77.3% 17 Scan 5 16 17 1 SELECT 'DimCurrency’ [CurrencyKey], 'DimDate’[DateKey], 'DimDate’[Calendaryear], ‘DimGeography'[Geograp
19 Scan 5 0 17 1 SELECT 'DimCurrency’[CurrencyKey], 'DimDate’[DateKey], 'DimDate’[Calendaryear], ‘DimGeography'[Geograp

Output | Results | Query History

b Server Timings

» Query Plan




estovani vykonu DAX v DaxStudio

Fyzicky query plan ma 77 radku (summarize je velmi narocna)

1 evaluate

2 ADDCOLUMNS(SUMMARIZE (FactInternetSales,DimDate[Calendaryear],
DimProductCategory[ProductCategoryName],

"Prodeje za internet",SUM(FactInternetSales[SalesAmount]),

"Prodeje za obchodniky",SUM(FactResellersales[SalesAmount]),

"Celkove prodeje",sUM(FactInternetSales[SalesAmount])+SUM(FactResellersales[SalesAmount])),
"Suma Prodeju",SUM(FactInternetSales[SalesAmount])+SUM(FactResellersales[SalesAmount]))

L

i =) W =N

163 % =

n s w * 01X

Line  Records Physical Query Plan

1 AddColumns: lterPhyCp LogOp=~AddColumns lterCels(0, 1, 2, 3, 4, 5)(DimDate’[Calendarear], ‘DimProductCategony’ [ProductCategoryMame], "[Prodeje za internet], "[Prodeje s =

2 AddColurmns: lterPhyCp LogOp=AddCeolumns IterCols(0, 1, 2, 3, 4){' DimDate'[CalendarYear], ‘DimProductCategony'[ProductCategaryMame], "[Prodeje za internet], "[Prodeje

3 a Spool_lterator<Spooliterator=: lterPhyOp LogOp=GroupBy_Vertipag lterCols(0, 1)('DimDate’[Calendaryear], ‘DimProductCategory’[ProductCategoryMame]) #Records=28 #1

4 a AggregationSpool<GroupBy:»: SpoolPhyCp #Records=8

3 a0 391 Spool_lterator <Spoaollterator>: kerPhyOp LogCp=GroupBy_Vertipaq lterCols(0, 1, 33, 52, 39, 74, 120, 124)(' DimDate'[Calendaryear], 'DimProductCategory’ [ProductCa

& 80 391 PrajectionSpool<PrajectFusion <> »: SpoolPhyOp #Records=60391

7 WertipagResult: lterPhyCp #FieldCols=8 #ValueCols=0

a a Spoollockup: LookupPhyOp LogOp=5um_Vertipaq LockupCols(0, 1){'DimDate’[Calendaryear], 'DimProductCategory' [ProductCategoryMame]) Currency #Records=28 #Keyt

9 g ProjectionSpocl < ProjectFusion<Copy > >: SpoolPhyCp #Records=8
10 VertipagResult: lterPhyOp #FieldCols=2 #ValueCals=1
1 5] Spoollookup: LookupPhyOp LogOp=>5um_Vertipaq LookupCols(0, 1){'DimDate’[CalendarYear], 'DimProductCategery'[ProductCategoryName]) Currency #Records=0 #Key(—
19 3 Annranstinn@nanle Annfiriamn e Som s v SnnalDhoCin £Ramaeds— A

1 »

Line Logical Query Plan

1 AddCelumns: RelLogOp DependOnCols(){) 0-5 RequiredCaols(D, 1, 2, 3, 4, 5)('DimDate’[CalendarYear], 'DimProductCategeny'[ProductCategoryMame], "[Prodeje za internet], “[Prodeje za obch|
2 AddColumns: RellogCp DependCnCaols(){) 0-4 RequiredCols(0, 1, 2, 3, 4)('DimDate'[Calendartear], 'DimProductCategory’ [ProductCategoryMName], “[Prodeje za internet], “[Prodeje za cbch
3 GroupBy_Vertipag: RellogCp DependOnCols()) 0-125 RequiredCels(0, 1, 33, 52, 59, 74, 120, 124){'DimDate'[Calendar¥ear], 'DimProductCategony'[PreductCategoryMName], ‘DimPromotic
4 Scan_Vertipag: RellegOp DependOnCaols()() 0-125 RequiredCols(1, 5, 51, 55, 67, 74, 88, 94)(DimCurrency'[CurrencyKey], 'DimCustomer [Customerkey], "‘DimDate’'[Datekey], ‘DimDate’ -

(Fn R BT LN S T 1L : 1 am- ' - rn [ LT e ma AR

1 ¥

Output | Results | Query History | ® Server Timings | * Query Plan



Testovani vykonu v tabulce s >5M rows
» Cca 10MB na 100000 fadki

1:evaluate
z "wydejka'
100 % =
Total SE CPU Line Subclass Duration CPU Rows KB Query
95032ms 12313 ms 2 Scan 2429 12313 5167402 565185 SELECT Vydejka[cisloDokladu] AS VydejkaScisloDokladu, VidejkalidZbozi] AS Vydejks
x1.5
FE M SE
86 603 ms 8429 ms i°= Task Manager — O ot
91,1% B.9% _ ) _
- File Options View
SE Queries  SE Cache Processes Performance App history Startup Users Details  Services
1 0
0.0% T ampoe |
100% 94% 9% 0%
. Mame CcPU Memory Disk Metwork ;
Output | Results | Query History | Query Plan | Se Microsoft Excel 41,2% | 48590 MB 0.1 MEB/Ss 0 Mbps
@ Firefox 0% | 4173MB 0,1 MB/s OMbps |
Service Host: Local System (Metwork Restricted) (11) 4.4% 109.0 MB 0O ME/= 0 Mbps
5 Dax Studio B, 7% 79,9 MB 0 MB/s 0 Mbps




Optimalizace je zaklad

= Optimalizujte nebo nakupte silngjsi stroje a vice RAM!

% Task Manager — O >
File Options View

Processes  Performance App history Startup Users Details  Services

v 49% [ 96% 1% 0% 3%

Mame CPU Memory Disk Metwork GPU
v |&| Power Bl Desktop (16) 25,6% 11 586,3 MB 0,1 ME/s 0.1 Mbps 0,5%
[#=] Microsoft SOL Server Analysis Services 19,5% 10009 5 MB 0O MEf= 0 Mbps 0%

[#5] Microsoft SOL Server Analysis Services 0% 13,7 MB 0 ME/s 0 Mbps 0%

ail Microsoft Power Bl Desktop 52% 730,3 MB 0,1 MB/= 0.1 Mbps 0,5%

il Microsoft Power Bl Desktop 0% 177, 7T MEB 0 MB/s 0 Mbps 0%

[#5] Microsoft Mashup Evaluation Container 0.7% 86,0 MB 0O MEf= 0 Mbps 0%

[#5] Microsoft Mashup Evaluation Container 0% &0, 7 MB 0 ME/s 0 Mbps 0%

BEX Console Window Host 0% 1,2 ME 0 ME/s 0 Mbps 0%

EX Conzole Window Host 0% 0.4 MB 0 MB/s 0 Mbps 0%

[#5] CefSharp.BrowserSubprocess 0% 92,4 MB 0 MB/s 0 Mbps 0%

[#5] CefSharp.BrowserSubprocess 0,1% 2364 MB 0 ME/s 0 Mbps 0%

[u5] CefSharp.BrowserSubprocess 0% 7.5 MEB 0 ME/s 0 Mbps 0%

[#5] CefSharp.BrowserSubprocess 0% 24 MB 0 MB/s 0 Mbps 0%

[#5] CefSharp.BrowserSubprocess 0% 244 MB 0 MB/s 0 Mbps 0%

[#5] CefSharp.BrowserSubprocess 0,1% 371 ME 0 ME/s 0 Mbps 0%

[u5] CefSharp.BrowserSubprocess 0% 1,9 ME 0 ME/s 0 Mbps 0%

[#5] CefSharp.BrowserSubprocess 0% 0,7 MB 0 MB/s 0 Mbps 0%



Relace M2N

= Pokud je vSe N>1>N>1>N>1 tak neni problem s vizualy
a zobrazenim spravnych dat

= Napr. Prodej za jednotlivé kategorie

] DimProduct .

ProductKey
CustomerKey ProductSubcategoryKey ProductCategoryKey

ProductSubcategoryKey
PromotionKey ’ ProductSubcategoryName
ProductName

ProductCategoryAlternateKey

ProductCategoryName

CurrencyKey ProductCategoryKey

Color

>. SalesAmount

> ListPrice




Relace M2N

= Kdyz ovsem dojdeme do situace, ktera je na obrazku
a potrebujeme schuzky a prodeje pro firmy?

5] M2N_SchuzkyTab

N Schizka
Obchodnik

Firma

Datum schizky
™ Countif
™ RowsCount

®T Total

™1 M2N_FirmyTab

™ M2N_ObjednavkyTab

3 Prodej

Obchodnik

Firma

Firma

Majitel
>, Identifikace
[Y LastYears3
[T Orders

Datum prodeje




Relace M2N

* Pripadne jesté o neco horsi varianta, neni mezitabulka

M Tabulka M M Tabulka N
Obdobi Obdobi

CoTose S osc

Osobni €islo Jméno

Create relationship

You can't create a relationship between these two columns because
one of the columns must have unique values.




Relace M2N

= Redeni (vypodtové sloupce tvofime v Tabulka_ N):

Nejprve spocitame kolikrat je ktery zaznam z tabulky M v tabulce N:
Countif = CALCULATE(COUNT (Tabulka_M][Os.¢.]);FILTER(Tabulka_M;Tabulka_M[Os.¢.]=Tabulka_N[Os.¢.]))

Po té spocitame pocet zaznamu z tabulky M:
RowsCount = COUNTROWS(FILTER(Tabulka N;Tabulka N[Os.C.]=EARLIER(Tabulka N[Os.C.])))

Podéelime, protoze vizual automaticky déla kazdy s kazdym, kdyz nema relaci:
Result = DIVIDE(Tabulka N[ Countif];Tabulka N[ RowsCount])

Os.C.  _Countif _RowsCount Pocet zaznamd

9 3

2

0= — W 0 W o

Total 18 3




Dekuji za pozornost.

Martin.Haman@gmail.com



