UNDERSTANDING COSTS OF YOUR

DATA ESTATEWITH POWER Bl
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MOTIVATION

Understanding the cost is
the first step to reduce them

* Complex data solutions have many different services
* Governance requires Cost Reporting

* Teams shall understand the cost that they are responsible for
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ABOUT ME

Felix Moller

Senior Azure Analytics Architect at Avanade —
joint venture of Microsoft and Accenture.

Built data platform at thyssenkrupp. Currently Building an Azure data

platform at WHO.

Building data warehouses with a focus on financial data and SAP for
more than g years. Focus shifted to Data Platforms on Azure.

Contact Info

URL: https://azdataguy.com/

E-Mail: f.moeller@avanade.com
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Thank you to Microsoft and Avanade for partnering with us to advance the work
on the new World Health Data Hub.

This will be
health, offering a state-of-the-art digital experience to make health information
and insights accessible for all

vorld's first comprehensive, end-to-end data solution for global

ps remain at the heart of WHO's goal to use data to deliver a

ct on people’s lives.
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Fighting infection with information | WHO

https://www.who.int/news-
room/feature-stories/detail/fighting-

@ thyssenkrupp

Satya Nadella ] v
nadoll

A fantastic example of the power of Al to help an organization
maximize the value of its most important asset — its data — to
optimize operations and better serve customers.
news.microsoft.com/transform/thys...

thyssenkrupp Materials Services ‘keeps calm and carries on’ — wi...

The alfred Al solution, powered by Microsoft Azurs, helps thyssenkrupp
Materials Services analyze and process more than two million orders

https://news.microsoft.com/transfor

infection-with-information

m/thyssenkrupp-materials-services-

keeps-calm-and-carries-on/



https://azdataguy.com/
mailto:f.moeller@avanade.com
https://news.microsoft.com/transform/thyssenkrupp-materials-services-keeps-calm-and-carries-on/
https://www.who.int/news-room/feature-stories/detail/fighting-infection-with-information
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Note:

DIFFERENT OPTIONS OF GETTING THE e

to get costs gnq

C O STS ;Ome of them are

uggy.
* Power Bl: Azure Cost Management Data Source | .
* Requires access to the billing account | Aaure Cost Management I
e 5
* Azure Portal I —
* unbearable slow st
* Azure Portal Cost Export | .
L4 Has be Configured manua”y FAMATTACEAR IR_errinF R Wil Fraata & eFarfiin eanira en Tha m

* schemais determined during creation

Azure Cost Export API
e azcostmanagement —creates locale dependent headers

 azrest—resultsinaninternal server error (see GitHub Issue #18864)
* Invoke-WebRequest —works ©
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https://github.com/Azure/azure-cli/issues/18864

Note:
Behind the SCenes

THE COST API HAS SOME LIMITATIONSES S Si8ms e

to store data in the
Storage dccount,

* Exports are not immediately executed, they are just triggered

* |t takes time for costs to be available in the cost management

® I r] . . (j | Write-Output "Filtered subscriptions: $subscriptions
ave given up on gettlng a delta
reach ($batch in 1..[math]::ceiling($monthsBackTotal / $batchSize)) {
foreach ($scopeSubscriptionId in $subscriptions) {
$exportName = "CostExport_$scopeSubscriptionId_$exportTimeStamp-batch$batch” -replace '\.', '

o I Create fU” SnapShOtS eve ry day $startoffset = -[ ]::min($batch * 2, $monthsBackTotal)

$endoffset = -($batch-1) * 2

$exportPeriodStart = [ ]::Today.AddMonths ($startoffset).ToString("yyyy-MM-ddTHH:mm:ss"
$exportPeriodénd = [ ]::Today.AddMonths ($endoffset).ToString("yyyy-MM-ddTHH:mm:ss"
Write-Output "Start $exportPeriodStart to $exportPeriodEnd

$body = @"

* One canonly export 3 months at a time
9 Use batChing - r ‘{; "/subscriptions/$storageAccountSubscriptionId/resourceGroups/$storageAccount]

“$5torageAccountContainer”,
1": "$storageAccountRootDirectory/$exportTimeStamp’

* Behind the scenes key access is used
for the storage account

Full script at t':]/‘é‘za.fady.com/bloq/azurecostmonitorinq
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https://azdataguy.com/blog/azurecostmonitoring

DEMO: EXPORT

* New Snapshots every day

* All batches separated integrated in Power Bl

& . B- i =1 X -

Open New Folder Select Al Copy Clone | Delete Undelete
= = T Active blobs (default) v cost » AzureCostManagement
Name o Tier Last Modified Las e Content

2021-11-14T05-00-03 Folder _—
2021-11-13705-00-02 Folder i i -

2021-11-12T05-00-02 Folder s = @ : e ™ = X - L O
2021-11-11T15-06-54
2021-11-11T14-56-19
2021-11-11T05-00-02
2021-11-10T05-00-02 Folder
2021-11-09T05-00-02 Folder
2021-11-08T05-00-03 Folder
2021-11-07T05-00-00 Folder
2021-11-06T05-00-02 Folder

Upload Downlead = Open MNew Folder Select Al Copy Clone = Delete Undelete Folder Statistics |~ Refresh

& = v T | Active blobs (default) v cost » AzureCostManagement » 2021-11-14T05-00-03

Name e Access Tier Access Tier Last Modified ast M
CostExport_2021-11-14T05-00-03-batch3 Folder
CostExport_2021-11-14T05-00-03-batch2 Folder

CostExport_2021-11-14T05-00-03-batch 1 Folder
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... BUT IT PROVIDES A GREAT LEVEL OF
DETAIL

Fields

« Detailed information on the sources of cost (resource o
name + details) N

* But also on applicable pricing model, quantity
consumed, etc.

ooo
)

MeterRegion
: Account Name
: Account Owner Id
Costs : Availability Zone
Costs : Date )



SCOPE OF COST API EXTRACTS

« (Cost APl extracts contain data at subscription level

« Multi-subscription projects will have to run the extraction multiple times,
possibly using different service connections

Scheduled by 'Mornings’ View 4 changes
© T Today at 5:00 AM £ 5 work items L Get started
Jobs

Success

© 0 00 7 5
'UI_—;‘UO""'

Success
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NAMING CONVENTIONS

* Veryimportant to have naming conventions

[ ] Name 1
* All resource groups follow naming () My srvdtevwdevteamdf
convention [ ® sthdteuwdevteamkv
[ ] <Is srhdteuwdevteamkv-pe
¢ Al | resources fOl |OW Nnam Ta g convent | on [ ] @8 srhdteuwdevteamkv-pe.nic.054df8ee-52de-4447-95d8-f838d8a56802
e <project><env><region><team><re g "_‘ :zjt:
sourcetype>

D O srhdteuwdevteamsyn

D = srhdteuwdevteamsynsa

* Allresources are deployed via Azure
DevOps

* We allow custom Tags to be added to all
resources provisioned by a team
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NAMING CONVENTIONS

- Standard:
- <project><env><region><team><resourcetype>
* Dependent resources:

- <base_resource><resourcetype>

D By srhdteuwdevteamdf

D @ srhdteuwdevteamky

D ¢<ly srhdteuwdevteamkv-pe

D i srhdteuwdevteamkv-pe.nic.054df8ee-52de-4447-95d8-f338d8a56802
D A srhdteuwdevteamml

D = srhdteuwdevteammlsa

D O srhdteuwdevteamsyn

D = srhdteuwdevteamsynsa
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I:‘ 4> srhdteuwvnet

I:‘ =, srhdteuwstdsa-events
I:‘ = srhdteuwstdsa

D =, srhdteuwsa-events
D = srhdteuwsa

D @ srhdteuwlog

D 2 srhdteuwlaemail

I:‘ @ srhdteuwkv-pe.nic.cd819343-4f07-4eed-9668-37cd198957e0
I:‘ by srhdteuwkv-pe

I:‘ @ srhdteuwky

D = srhdteuwavafsa

D <> srhdteuwavaf

D &® srhdteuwavaci

I:‘ @ srhdteuwai

I:‘ &% srhdteuwacr




* All Azure resources can be tagged

* Tags are arbitrary key value pairs

* Allresources are tagged with the pipeline that they are provisioned by

V\ZUREDB®BaGOW

y srhdteuwstdsa | Tags

Storage account

£ Search (Ctrl+/) | &«

¥ PS5 & O

Overview

Activity log

Tags

Diagnose and solve problems
Access Control (IAM)

Data migration

Events

=2 Storage Explorer (preview)

P X

% Delete all

Tags are name/value pairs that enable you to categorize resources and view consolidated billing by applying the same
tag to multiple resources and resource groups. Tag names are case insensitive, but tag values are case sensitive.Learn
more about tagst'

Do not enter names or values that could make your resources less secure or that contain personal/sensitive
information because tag data will be replicated globally.

Name © Value ©
pipelineBuildNumber T 20210625.2 il ©
pipelineDefinition : Core platform infrastructure T &3

pipelineRequester : @ 2
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Note:

Proper dimens;j
I ‘\ _ Slong|
DA M O D E L Modelling should be

done jn an
Project.

Y Power gj

« Most dimension attributes are inferred from the resource's naming conventions

« Many-to-one relationship between Dim Tags and Fact Costs

. [8] Dim Date [ = . .
« RLS allows you to give cost access |
1 Date-Dete - 5 Environment : Key R
Date : Date Key - Code .
Environmen t: Name
O all team on tne plattorm :
Collar
Date:
Date : Month - Code %
Date : Month - Desc - Long
Date : Month - Desc - Short Dim Domain Team 3
Date : Month Full - Code 1
Date : Month Full - Desc - Long Domain Team : Code
—1
Date : Month Full - Desc - Short T Domain Team : Key N
Co: c Name
Date : Quarter - Code et Domain Team : Name Long
= it Owi J
Date : Quarter - Desc - Short * l llapse
al Info
Date : Quarter Full - Code
Costs : Availability Zone
Date : Quarter Full - Desc - Short :
Date : Week - C Costs : Billing Account Id
ate : Wesk - Code
Costs : Billing Account Name
Collapse ™ Costs : Billing Currency Code = Sl —
? Dim Tag c - sur
llapse
Ek Tag: Key Cost ($)
= . . I\ Costs (8) - never blank
Dim Solution o o * Teg : Value B costs (5) - never blan
- Tag_ID R Quantit
Salution : Key ® llapse Collapse

solution : Name Long
Solution : Name Short

Collapse
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DATA MODEL

ARBITRARY TAGS AS DIMENSION ATTRIBUTES

Azure - Cost Analyzer st v 1 Mons v

3 15.10.2021 - 14,11.2021

Tag : Key ~ Tag : Value Eost $) A Costs : Resource Name sost [£3) "
® ;I\‘pe\meBuwlcNumber 202111034 $2.035,08 phifseuwstdsa i $2.060,24
pipelineDefinition 20210525.1 $1.810,44 pbifseuwsa $1.838,27
20210629.2 §1.506,45 phifoeuwstdsa [ $1.620,63
202107201 §1.400,25 phifseuwpubsa [ $1.257,42
202104291 $997,75 pbifoeuwtrainingmlsa [ $953,64
20211020.11 $941,26 pbifOEUWCOVIDGEMDF ] £937,10
20211029.1 $930,.27 phifoeuwsa ] $888,10
2021100716 $908,52 privatelink.vaultcore.azure.net j $823,39
202110221 $872,48 pbifseuwgithubSsynsa [ $803,80
202107071 $854,36 pbifoeuwtrainingsynsa ] $763,78
202104294 $851,98 phifdeuwnfssynsa i $698,18
20211103.2 $851,53 pbifoeuwddisynsa i $685,64
202104295 $830,08 pbifdeuwntdsynsa [ $672,29
20210707.3 $756,60 phifdeuwwhesynsa i $670,04
202107121 $737.91 phbifoeuwcovidgemsynsa ] $660,46
20211030.7 $534,87 pbifoeuwcovidsynsa i $605,41
202106291 $520,94 phbifseuwadtestsynsa [ $572,05
20210707.2 $439,27 pbifseuwgithubSmlsa ] $567,06
202110083 $422,70 privatelinkfile.core.windows.net ] $539,09
20210708.2 $329,68 privatelink.blob.core.windows.net [ $537,01
20211104.2 $327,27 pbifseuwavafsa [ $536,53

Total $30.857,45 i Total $30.857,45 i

Note: As on all slides the cost information is not real data.
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LEVERAGING QUANTITY AND PRICING
INFORMATION

Azure - Cost Analyzer

Cost () by Subject Area

(Central) $37.92022
overhead | <20

$0K

540K

Cost ($) by Environment

Sandbox $27K

[Unkno

$1K

0K $20K

Costs ($) by Date

i
=

$0K
17 Okt 24 Okt

Cost ($) by Meter Category

Virtual Network [l s4x
re DNS [ s4x

Azure Data Fac
Load Balancer

Azure App Servi

Container
L

Container Instances

re Cosmos DB
Service Bus
Event Grid | $0K

$0K

31 Okt

$20K

$67.795,56 Lest ~ 1

Cost ($) by Resource
Resource
pbifoeuwtrainingml
pbifseuwstdsa
phifseuwsa
phifazureclisa
pbifoeuwstdsa
pbifseuwpubsa
pbifoeuwcevidgemmiw
tmsadlzpecu3ux@yhu
pbifoeuwcovidgemmlwsa

phifoeuwtrainingmlsa

pbifOEUWCOVIDGEMDF
pbifoeuwsa
scanwesteuropeyysmpve
phifseuwgithubssynsa
pbifoeuwtrainingsynsa
phifsazclisa
phifdeuwnfssynsa
phifoeuwddisynsa
pbifdeuwntdsynsa
pbifdeuwwhesynsa
phifoeuwcavidgemsynsa
pbifoeuwtestsvnsa

Total

https:/pbifestazureclisa.dfs.core.windows.net/cost/AzureCostManagement/20211114125934/
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Months
14112021
Costs : Resource Group ~ Cost($)

phif-O-EUW-TRAINING
pbif-5-EUW-RGO1T
phif-5-EUW-RGO1
if-S-EUW-RGO1

-EUW-RGO1
EUW-RGO1
phif-O-EUW-RGO1
pbif-S-EUW-Scanner-T
pbif-O-EUW-RGO1
phif-O-EUW-TRAINING
pbif-O-EUW-RGO1
pbif-O-EUW-RGO1

managed-rg-pbif-5-EU...

pbif-S-EUW-GITHUBS
pbif-O-EUW-TRAINING
phif-S-EUW-RGO1
pbif-D-EUW-RGD1
pbif-O-EUW-DDI
EUW-RGD1

EUW-RGD1
-EUW-RGO1

pbif-O-EUW-RGO1

$3.004,58
$2.060,24
81.83827
$1.771,80
£1.62063
$1.258,06
81.22549
£1.067,49
$1.063,96
395364
$937,10
3888,10
381489
$803,80
376378
§740,02
$698,18
$685,64
3672,29
$670,04
$660,46
364147
$67.795,56

S

Cost ($) by Costs : Meter Category

Storage 100%

Pricing details

Costs : Meter
Category

Storage
Storage
Storage
Storage
Storage

Total

Costs : Meter Sub
Category

Tables

Tables

General Block Blob v2
Hierarchical

Costs ($) - never blank by Date - Date and Costs : Meter Sub Category

Costs : Meter Sub Category ® Azure Dat... ®Azure Dat... ®Bandwi... ®@Files @General .

x
c
)
= $1.000
=
@
=
@
c
' -
@ $500
2
]
o
(51
$0

Namespace
Bandwidth Geo-Replication Data
transfer
Tables GRS Batch Write
Operations
® General ... ®Premiu >

Costs : Meter Name

Batch Write Operations
LRS Data Stored
Hot Other Operations

17 Okt

Note: As on all slides the cost information is not real data.

31 Okt
Date - Date

Costs: UnitOf  Costs:

Measure Unit Price

-
100000000 0.000306 899 |
100 GB/Month  0.0383 0,07
100000000 0.0051 648 |
100 GB 0 062 |
100000000 0.000306 1,25 |

2.246,11

Breakdown by resource

Costs : Resource Name

Quantity Cost ($)

$2.833.37
$2.64573
$2.482.61
$1.547,62
$1.507,91

$26.018,30

Cost ($)

pbifseuwstdsa
pbifseuwsa

phifazureclisa
phifoeuwstdsa
phifseuwpubsa
phifoeuwcovidgemmiwsa
tmsallzpecu3wx2vhw
pbifoeuwtrainingml|

Total

§1.779.42
$1.601,95
§1.398,01
§1393,18
§1.135.88
§1.022,26
$1.016,85

$967,81
$26.018,30




UPDATING THE REPORT WITH LATEST
DATA

Data Lake Folder Power Query Power Bl Dashboard
E
2R @%} /(?\
eeeeeeeeeeeeeeeeeeeee
B teronit
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LEARNINGS: THERE IS LOTS OF HIDDEN
COSTS

e Remember that there is lots of hidden costs

* Azure ML for example does not cost anything by itself, but several child resources
are created

Azure - Cost Analyzer otaicee: $3.004,58

Cost (3) by Subject Area Cost (3) by Meter Category Cost (%) by Resource
Resource

phifoeuwtrainingm! phif-C-EUW-TRAININ

https://j eclisa.dfs core.windows.net/cost/AzureC '20211114125934/

Note: As on all slides the cost information is not real data.
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LEARNINGS: INVESTIGATING COSTS SAVES
MONEY!

* Understanding cost in detail helps to reduce costs

* Resources are easily created, should be monitored for deletion
* The unexpected costs are the most relevant to catch

- Naming conventions are a prerequisite

- Power Bl gives a lot more options compared to the Azure Portal

* Cost Reporting is not just a technical challenge you need a governance process
with reqgular meetings

* Empower your users to see their own costs
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QUESTIONS
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THANKS FORYOURATTENTION

* See you at https://azdataguy.com/

* For the script have a look at https://azdataguy.com/blog/azurecostmonitoring
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