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PREDICTING EMPLOYEE
ATTRITION USING
FUNCTION APP AND
POWER Bl

SUMMARY:

In order to predict employee attrition, the human resources team must make decisions in an
organization. There are many complex, interrelated variables that impact the likelihood of employees
quitting, which makes it extremely difficult to manually predict which employees will quit when
they’ll quit and why they’ll quit, especially at scale.



Bosch

Global
Software /(
Technologies <\'

alt future

PROBLEM STATEIMIENT ...oeeiiiiiiiiiiiitiinenesncettsnsetesssans s sssase s s s aas s sesan e s s s s aas e ss s san s e se s an s s e s ssanasssssnsesesssnsasssssssessssnsenssssnsesssannenans

SOLUTION/ ARCHITECTURE ....uucoutiueiiniisiisiississesstississesseistissessesstissssessssstsssessestssssssssstsstssssssessesssesessessssssessessssssessessessssssessessesnes

AARCHITECTURE ettt tteettttttie e e et e ettt e e e e et ttaaa e e e e et etaaaa s e e e e ea e aaa e e e e et aa e saa e e e e e e e e s aa e s e e e e e ea s aa s e e e e e ea s baa s e e e e e eaa b s e eeeeennbnanseeeneen
POWER BI DASHBOARD ...cvtuutteetiittiiee e ettt e ettt s e e ettt et e e e e e e et aaa e e e e e e e ea e ba s e et e eaa b s e e e e et e e b s s e e e et eaa b s s e e e s eeasnaa s eeeenes

TECHNICAL DETAILS AND IMPLEMENTATION OF SOLUTION.......ccotiiiiimmmniteiniiiissnnnieteniisssssnnneeessssssssssssssssssssssssssssssssssssssssssssases

GIT REPOSITORY «.ttvtuuieseeeettunuueaeeeeeettunssseeseeeenansssnsseessssssssneeeeesssssssssesesessssssssneesesssssnssseseeeessssssnseeeeeesssssnnseeeeeenssssnnseeeeeensssnnnsens
DIATA PATTERN ettt ttttteeettieeettieeetaueeetaueeetenaseetanesearansseernnseessnsseessnsesssnnseessssseesssnseessnsseessssseesssseenssnseeesnsseenssnseeesnnseensnnserennnsens
STORAGE ACCOUNT 1ttueeeteeettuuuuieeeeeeeransnssesessesanssssaessesssssssssnseeeesnsssssseseseessssssssessesnssssssseeeseesssssssseeeseesssssnsseeeeeeessssnnseeeeeeenssnneens
FUNCTION APP ettt e eetetitee e e e ettt tttee e e e e e eteaaa e e e eeeeeaaaas e e eeeaeetan s eeeeeeeesansseeeeeeesssnsaseeeeeeenssansseeeeeensssnnseeeeeessssnnneeeeeeensssnnsseenenes 10
SQL DATABASE «..ettvteiieeeeeeeeuuuuiaeseeeteeaannseeseeeerasssssaeseeessssssssssseeeessssssssesesessssssssseeeeesnssssnseeseeeessssssssseeseessssssnsseeeeeessssnnseeeeeeennsnns 11
AANALYSIS SERVICE 1..eeeeeetruunuunaseseeeesunssssessesesssnssssssseesssssssssssseesssssssssseeesesnssssssssesssnnsssssssesseesssssssseeeeeeessssssseeeeeeesssssnseeeeereesssnnseens 13
POWER BIDESKTOP ..eetuuieitieiettteeettueeettneeetenaeeetsuaeeessnsseessnssesnsnseessnsseessnsseessnnseensnsseensnssesssnssesssnseesnsnseenssnseenssnseensnnseennnnneensnnss 14

CHALLENGES IN IMPLEMENTING THE SOLUTION .......cuiiiiiiiiiiiiiiiiisenteiiseniencsesessssantessssssesssssnsesssssesssssnsessssssssssssssasssssnsassssnns 15

BUSINESS BENEFIT ....cciiiiiiiiiiiiiiiiiiiiiiiiciienisanesissenessssansessssans e ssssans e s s sas e se s ans e sa s an s e e s s aneesssansesessansesssssnsasssssnsnsssssnanssssnsansssannes 15



Bosch

Global
Software /(
Technologies <\'

alt future

Problem statement

It is critical to managing staff attrition to achieve low and healthy turnover rates to preserve organizational
performance and, as a result, a competitive advantage. Data-driven decisions and function app have been
introduced as a result of the pressure on HR departments to give value to the firm. High employee attrition
rates are now seen as a problem for businesses, putting more pressure on HR teams to keep attrition.
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Solution/ Architecture
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Following are the Azure service used to create the solution:
e Storage Account

Function App

Application insight

Key Vault

SQL Server

SQL Database

Analytic Service

Power Bl Desktop

Storage Simulator
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Technical Details and Implementation of solution

Git Repository

https://github.com/SandyGhule/PREDICTING-EMPLOYEE-ATTRITION-USING-FUNCTION-APP-

AND-POWER-BI.qgit

Data Pattern

Following are the several parameters that will help us make the prediction. This data is available with the
HR. Some of the questions we must ask employees as part of the survey include environmental satisfaction,
job satisfaction, job involvement, and so on.

Employee No. XXXX

Salary Low/Medium/High

Age 22-60

DistanceFromHome 40-1

Education Graduate/PostGraduate/PGDiploma
EnvironmentSatisfaction 0-5

Joblnvolvement 0-5

JobLevel EntryLevel/Intermediate/Experienced/Management/SeniorManagement
JobSatisfaction 0-10
Department Sales/Engineering/Product/Support/Admin/IT/Finance/Management/Marketing

NumCompaniesWorked

0-8

PercentSalaryHike

0-50

PerformanceRating

Unacceptable/NeedsImprovement/MeetsExpectations/ExceedsExpectations/Out
standing

RelationshipSatisfaction 0-5
TotalWorkingYears 0-40
TrainingTimesLastYear 10-120
WorkLifeBalance Poor/Fair/Good
YearsAtCompany 0-30
YearsInCurrentRole 0-15
YearsSinceLastPromotion 0-10
YearsWithCurrManager 0-20

Storage Account

e Totest on a local machine

1. Launch the Storage Emulator.

2. Open Storage Explorer and navigate to Blob containers in developer storage.



https://github.com/SandyGhule/PREDICTING-EMPLOYEE-ATTRITION-USING-FUNCTION-APP-AND-POWER-BI.git
https://github.com/SandyGhule/PREDICTING-EMPLOYEE-ATTRITION-USING-FUNCTION-APP-AND-POWER-BI.git
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=3 Microsoft Azure Storage Explorer

Edit View Help

EXPLORER
Search for resources /O
Collapse All Refresh All

= Quick Access
4 g (Local and Attached)
p @ Cosmos DB Accounts (Preview)
« B Storage Accounts
= (Development)
» [ Queues
> EH Tables

3. Right-click on B1ob Containers and choose Create Blob Container. This opens a node that
you can type the name for the container: import. Hit ENTER and the container details load.

BXPLORER B import X

Colapse Al efes Al Upload New Folder Seectl More
3t Quick Access

4 @ (Local and Attached) £3yp impor P
b 8 Cosmos DB Accounts (Preview)
4 B Storage Accounts Name 4 Last Modifed 5 eSute | DiskNam [Name | Disk (roup Na

i B (Developmen)
4 g Blob Containers

import

4. In Visual Studio, click the debug button or press s to start debugging.

View Project Build Debug Team Tools Architecture  Test Analyz Help
i Rl Debug Any CPU

local.settingsjson # X FileProcessFn.cs

ll Schema: <No Schema Selected>

"IsEncrypted":

"Values": {

"AzureWebJobsStorage": "UseDevelopmentStorage=true”,
"AzureWebJobsDashboard": "UseDevelopmentStorage=true"

5. Wait for the functions host to start running. The console eventually shows the text bebugger
listening on [::]:5858 (your port may be different.)


https://github.com/JeremyLikness/azure-fn-file-process-hol/blob/master/media/step-02-01-blob-containers.png
https://github.com/JeremyLikness/azure-fn-file-process-hol/blob/master/media/step-02-02-new-container.png
https://github.com/JeremyLikness/azure-fn-file-process-hol/blob/master/media/step-02-03-debug.png
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6. Inthe Storage Explorer window for the import container, click the up1oad button and choose the
Upload folder... option.

5 import X
']\ -
Upload
Upload Folder ...

Upload Files ... k

7. Inthe Upload Folder dialog, select the data folder that is provided with this tutorial. Make sure
Blob type IS Set10 Block blob and Upload to folder (optional) isempty. Click upload.

1'- Microsoft Azure Storage Explorer - Upload Files to Blob Container X

Upload folder

Folder

CA\Users\jeliknes\Documents\GitHub\azure-fn-file-process-hol\data IZI
Blob type

Black Blob v

¥ Upload .vhd/vhdx files as page blobs (recommended)

Upload to folder (optional)

Upload Cancel

8. Confirm the files in the folder were processed by checking the logs in the function host console
window.

9. Stop the debugging session
10. Delete the data folder and files from the storage emulator.

e On Azure Cloud

1. Create storage account on portal
2. Create container with name as import


https://github.com/JeremyLikness/azure-fn-file-process-hol/blob/master/media/step-02-04-upload-folder.png
https://github.com/JeremyLikness/azure-fn-file-process-hol/blob/master/media/step-02-05-select-folder.png
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Home > Storage accounts > fileprocessorappstorage | Containers

7 import X

Container
« T upood B chngeaccesiowd O Rekesh | ] Delee 2 Chongeter 8 Acqie kease 57 freskease @ Viewsnapshots (5 Creste smpsher
O overview Authentication method: Access key (Switch 1o Azure AD User Account)

Location: import
&2 Disgnose and solve problems

A Access Control M) [ Search blobs by prefix (case-sensitive) ® ) Show deleted blobs

Settings Name Modified Access tier Archive status Blob type Size Lease state

@ Shored access tokens [ & Heosacsy 1/13/2023, 8:3%:48 M Block blob 2018 Avallable .
* Access policy

I Properties

0O Metadata
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1. Inside Visual Studio, from the Solution Explorer right-click on the project name and choose
Publish....

* Solution Explorer

A=

e
=S
-

m Solution 'FileProcessor' (1 project)

F o] rtl-n..--.--ur

|:,| Build ncies
Rebuild
Clean
Fack
Publish.

Connected Services

Publish

ar another host,

O

Azure Function App Folder Import profile

O Create New

® sslect Existing

Publish {é}

3. Give the app a unique name, choose your subscription, and select the same rResource Group. FOr
App Service Plan click New. . ..

4. Give the plan a unique name, choose the 1.ocation, and pick consumption for the size. Click ok.

5. Back inthe create app service dialog, click create.


https://github.com/JeremyLikness/azure-fn-file-process-hol/blob/master/media/step-07-01-publish.png
https://github.com/JeremyLikness/azure-fn-file-process-hol/blob/master/media/step-07-02-function-app.png
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Home > FileProcessorApplication

1) FileProcessorApplication | Functions X

~

@ Overview A\ Use your local development environment to edit this Function App. This Function App was created in a local environment and cannot be edited in the Azure portal

B Activity log

R Access control {IAM)  Filter by e

¢ Tags

¥ Diagnose and solve problems [C] Name © Trigger T4 Status Ty Monitor T

@ Microsoft Defender for Cloud O Fiteprocessen Blob Enabled Invocations and mor

Events (preview)

Functions

il Functions
App keys

B App files

& Proxies

Deployment
=% Deployment slots

@ Deployment Center

6. The publish shows build output and eventually the text publish completed. when it's done.

7. Open your Azure SQL Database in the Azure portal and navigate to connection strings. Copy the
connection string for Apo.NET.

8. Navigate to the function app in the portal. Click Application settings.

9. Scrollto the connection strings section. Click + Add new connection string. Type
TodoContext for the name, paste the value from step 7 (be sure to update {your username} and
{your password} to the correct values), and set the type to sorazure.

Home > FileProcessorApplication

1! FileProcessorApplication | Configuration X
b Function App
O Search (D Refresh & Leave Feedback
epioyment siors -
Name Value Source Deployment slot setting Delete Edit
@ Deployment Center
APPINSIGHTS_INSTRUMENTATIONKEY © Hidden value. Click to s| alue App Servic v E‘ y
Settings
APPLICATIONINSIGHTS_CONNECTION_STRING 0} &
11! Configuration
AzureWeblobsStorage 0] 7
& Authentication
FUNCTIONS_EXTENSION_VERSION i &
@ Application Insights
FUNCTIONS_WORKER RUNTIME o 7
dentity
' WEBSITE_CONTENTAZUREFILECONNECTIONST @ H o} e
WEBSITE_CONTENTSHARE @ f
B Custom domains
B Custom domains [classic) Connection strings
Q Certificates Connection strings are encrypted at rest and transmitted over an encrypted channel. Connection strings should only be used with a function app if you are using entity framework. For other
scenarios use App Settings. Lean mare
© TLS/SS5L settings (classic)
“3 Networking | New connection string @ Show values 7 Advanced edit
W Filter connection strings
K. Scale out
@ bt Name Value Source Type Deploym...  Delete Edit
I Properties TodoContext @ Hidden value. Clickto  App Service SQLAzure ‘_, 0} V.

10. Above the connection strings Section IS Application settings. Note the AccountName from
the azurewebJobsStorage entry to get the storage account name.

11. Scroll to the top and click save.
SQL Database
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1. Create azure SQL database.

Home
AttritionRateDb (attritionratemeasures/AttritionRateDb) =

QL database
¢ Dcopy O o T expot @ setserverfrewall [l Delete 2 Connectuith. v A Fecdback
_ A
8 Overview @ This database was just created. Do you need any help gelling started?
E Activitylog

A Essentials ISON View

@ T

Resource group (mave) © PowerBi Demo

&P Diagnose and solve problems -
Status : Online

& Getting started

Central India

M8 Query editor (preview)

Subseription ID 4300dd39-¢d19-41b-beOc-a67eI623a2be Earliest restore point : 2023-01-10 11:21 UTC
Settings
Tags (edit + Click here to add tags
© Compute + storage fedt) o
& Connection stiings Show data for last. ((EIEME) 24 hours 7 days Aggregation type: | pax ~ Database data storage
il Properties I
Compute utilization 2
B Locks
Data management 0%

8% 1125
® Replicas . USED SPACE
@) Sync to other databases %

so%

Integrations 0%
@ Azure Synapse Link . . et

2. Go to Query Editor and login with credentials

Home > AttritionRateDb (attritionratemeas

==z AttritionRateDb (attri

jo
SQL database

2 Search ‘ « Q

Overview

o a

Activity log
Tags

Diagnose and solve problems

s e

Getting started

Ji  Query editor (preview)

Settings

G Compute + storage
& Connection strings
i Properties

& Locks

3. Create table with following Query

CREATE TABLE [dbo].[EmpDatas](
[Id] [int] IDENTITY(1,1) NOT NULL,
[EmpId] [int] NOT NULL,
[Salary] [nvarchar](max) NULL,
[Age] [int] NOT NULL,
[DistanceFromHome] [int] NOT NULL,
[Education] [nvarchar](max) NULL,
[EnvironmentSatisfaction] [int] NOT NULL,
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[JobInvolvement] [int] NOT NULL,
[JobLevel] [nvarchar](max) NULL,
[JobSatisfaction] [int] NOT NULL,
[Department] [nvarchar](max) NULL,
[NumCompaniesWorked] [int] NOT NULL,
[PercentSalaryHike] [int] NOT NULL,
[PerformanceRating] [nvarchar](max) NULL,
[RelationshipSatisfaction] [int] NOT NULL,
[TotalWorkingYears] [int] NOT NULL,
[TrainingTimesLastYear] [int] NOT NULL,
[WorkLifeBalance] [nvarchar](max) NULL,
[YearsAtCompany] [int] NOT NULL,
[YearsInCurrentRole] [int] NOT NULL,
[YearsSinceLastPromotion] [int] NOT NULL,
[YearsWithCurrManager] [int] NOT NULL,
[Prediction] [nvarchar](max) NULL)

Analysis Service

1. Create Analytic service in azure portal

o)

2q attritionanalysisservice 2

4300dd39-cd19-4fb6-beOc-a67e3623a2be

B Mansge Models on Analysis Services Server

3. Change server name localhost to server name and deploy the changes.
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~ DistanceFromHome ~ Education - EnvironmentSatisfaction ~ JobInvolvement ~ Joblevel ~ JobSatisfacton ~ Department ~ NumCompaniesWorked + Percen|

e
E AzureAnalysisService Property Pages ? X
5[ o0 :
H Configuration: |Active(Development) ~ | Platform: | All Platforms v Configuration Manager.

4 Configuration Properties v Deployment Options
Deployment Processing Option Default
Transactional Deployment False
¥ Deployment Server
Edition Developer
Database attritionanalysisservice
Model Name Model
Version Unknown

Server
Deployment Server

4. Connect this analysis service with Power Bl desktop tool

Get Data

ainter  datav w

n»ﬁn[\;ljh@r—\ =AM Dait—10 Tl = = n

“centSalaryHike and First Prediction by Department and Azure ”
ipld . A ‘
S @ Acre SQU database i
All A
File Azure Synapse Analytics SQL n
Database %o Azure Analysis Services database E

Power Platform

suonezijensip

Departme
° Azure

® Online Services
.

° Other

tpartment, Empld

Engineering

101
104

Product

Sales

el Page 2 +

Power Bl Desktop

1. Open Power BI Desktop
2. Connect to Analysis service or Azure database
3. Create visuals according to need.
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Home  Insert  Modeling  View Help  Format  Data/ Drill

i RLREDAEODR| PR OEE BE 4
ycon H L@ 1 H @ ® v Lo [A] 4

- Get ecent jew Test More New Qi Publish
<F Format painter | datav workbook datasets Server data sourcesv datav visual box visualsv | measure

Excel PowerBl SQL Enter Dataverse Recent Transform Refresh | Ny

Clipboard Data Quenies
PercentSalaryHike and First Prediction by Department and
Empld

2~
A
~

Fields »

JabSatistaction, Joblnvolvement, First PerformanceRating O Search
and EnvironmentSatisfaction by Salary and Empld
v B, EmpDatas

Z Age

@ Depariment

siald A

suoneziensip

Department
®Product 2 DistanceFromHome
L1

®Engineering

¥ bepartment Empid
Engineering
101
104
m
[ Product

] Sales

WorklifeBalance

Z VearsAtCompany

. - . 7 VearsinCurrentRole

Page 1 Page 2 + T VearsSinceLastPromotion

S+ 8% 3

Challenges in implementing the solution

Connect Power BI Desktop with the Analytic Service.

| was facing issues with the SQL database connection.
Collecting the parameters and manually creating the CSV file
Creating different visuals in Power Bl

Business Benefit

If the company was aware of the risk of losing that resource ahead of time, they would plan
ahead of time to intervene or have a road map of that resource being less critical in the upcoming
project.

Getting good visuals based on the respected data. Like we can compare the Job Satisfaction level
with Salary and Promotions.

The more years a person spends in a role, the more knowledge and expertise they acquire, which
translates to higher productivity levels and an increase in revenue.

Long-serving employees contribute to a great employee experience as they can mentor junior
members of staff.

Long-serving employees are usually well-aligned with the organisation they work for and share
similar values and attitudes.

when people join a company, different roles require different levels of training and it’s highly
expensive.

Employee engagement is a concept that describes the emotional connection a person has with
their place of work.

Often, the longer your employees stay in your organisation the better they get at their job.
Additionally, they may have also worked in several roles and consequently have a thorough
understanding of how different departments work.

Depending on a person’s role it can take up to 8 months for them to reach an optimal level of
productivity
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