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Motivation for ClI/CD

« Whatis CI/CD?

- Continuous Integration (Cl) is practice of frequently merging code changes to shared repository
- Continuous Deployment (CD) is practice of automating deployment to target environments

» Cl provides development process where multiple folks work on same codebase

Developer 2 |ERERGELDES shared
codebase

 CD provides release process to move changes through a set of stages




Fabric ClI/CD Platform
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Fabric REST APls Developer Tools and Libraries

HTTP B copy
. . . . 'ws2.Workspace' created
POST https://api.fabric.microsoft.com/v1l/connections fab cd\ugvv rkspace
* Switched to ' .Workspace'
{ fab create lh2.lakehouse -P enableSchemas=true
u - w, w " 'lh2.Lakehouse' created
connectivityType”: "ShareableCloud”, fab cp /_ws_cli.workspace/nbl.notebook nbl.notebook -f
"displayName": "MyGitHubPAT",
"connectionDetails": { Copy completed
"type": "GitHubSourceControl", fab job start nbl.notebook
"creationMethod": "GitHubSourceControl.Contents", * Job instance 'e@0356cc-0187-Ue2a-all8-17995310374b' created
"parameters": [
{ fab

"dataType": "Text",




Automation in Fabric

» Tools and libraries for interacting with the Fabric REST APIs

Terraform - |0C tool used to create project infrastrucutre

Fabric CLI - interactive and scripting tool with ease-of-use experience

.NET SDK - productivity layer on Fabric REST APIs for C# developers

Python SDK - productivity layer on Fabric REST APIs for Python developers
fabric-cicd - Python library used to build release process

rabricctl | Nersok | python sok

Fabric REST APIs



Fabric Cl/CD Best Practices Discussed In This Session

« Use service principals for automation

« Use Terraform to provision Fabric Cl/CD environment infrastructure

» Use variable libraries to parameterize settings that change across environments

» Abstract logic for ETL jobs into workspace items such as notebooks and pipelines
- Implement continuous integration using feature workspaces and pull requests

- Develop workflows to automate syncing workspace items as changes are merged
 Develop workflows to automate continuous deployment

» Leverage fabric-cicd to implement release processes for continuous deployment



Python SDK (new)

@ listing0lpy U @

"""Hello world for Fabric REST API Python SDK"™"

import os
from azure.identity import ClientSecretCredential
from microsoft fabric api import FabricClient

credential = ClientSecretCredential(
os.getenv('AZURE_TENANT ID'),
os.getenv('AZURE CLIENT ID'),
os.getenv('AZURE_CLIENT SECRET')

fabric client = FabricClient(credential)

# Call Create Workspace API
create_workspace request = {
"display name": "Hello Python SDK', 4 rowersl T ;
"description”: ‘Look ma, I can create a workspace using code!"’, I
"capacity id": os.getenv('FABRIC CAPACITY ID")

< C %5 app.powerbi.com/groups/8b32c795-abab-4037-8ce2-8a92c2b5bb4g

} Power Bl Hello Python SDK Q, Search

fabric_client.core.workspaces.create workspace(create workspace request) _ 9 &% Hello Python SDK ¢ &

Home
Look ma, | can create a workspace using code!

# Call List NOI"I(SPEICE APT Cn?m + Mew item Pg Newfolder —lImport~ L Migrate
workspaces = fabric client.core.workspaces.list workspaces() o)

Create

for workspace in workspaces:
print(f"{workspace.display name} - [{workspace.id}]")




The fabric-cicd Python Library

- fabric-cicd library provides code-first deployment strategy for Fabric solutions
» Provides code for Fabric deployment and building release processes
Deploys Fabric solution from folder of item definitions to set of items in target workspace
Eliminates developers need to program directly with Fabric REST APIs
Recently extended with support for configuration-based deployment
An open source project that is also fully supported by the Fabric product team

Folder with Item Definitions target workspace

4 )
Create Lakehouse Tables.Notebook fabric-cicd processing ‘) Create Lakehouse Tables %

environment_settings.VariableLibrary environment _settings %

Product Sales DirectLake Model.SemanticModel Product Sales DirectLake Model

Product Sales Summary.Report

Product Sales Summary

sales.Lakehouse sales %




fabric_devops developer sample

« Sample project as accessible as public GitHub repository

 Provides sample code for setting up Fabric CI/CD projects with end-to-end lifecycle workflow
Automates setting up Fabric CI/CD projects using GitHub workflow actions
Leverages fabric-cicd library for deploying Fabric solutions

Includes support for creating & configuring repositories in Azure Dev Ops and GitHub
GitHub repo at https://github.com/FabricDevCamp/fabric-devops

= ) Fabricoevcamp / fabric-devops & Q Type ([ to search sl [+~][®

<> Code (@ lIssues [ Pullrequests @ Actions [0 Projects @ Security |~ Insights @8 Settings

Actions m Deploy with fabric-cicd and GitFlow Q Filter workflow runs
deploy-with-fabric-cicd-and-gitflow.yml
All workflows
Deploy solution to new workspace 173 workflow runs Event * Status = Branch =  Actor =
Deploy solution to tenant workspace
Deploy using deployment pipeline This workflow has a workflow_dispatch event trigger.
Deploy using GIT-sync for release process
| Deploy with fabric-cicd and GitFlow @ Deploy [Medallion Solution] to [Product Sales] using fabric-cicd & Git... =
Deploy with fabric-cicd and GitFlow #173: Manusal by TedAtDevCamn =% Branch: main =

Deploy with fabric-cicd and release flow

Validation Test

@ Deploy [Medallion Solution] to [Customer Sales] using fabric-cicd & ...
ploy gfabric-cicd & .. Project ame
ploy with fabric-ci Flow #172 Manually run by TedAtDevCamp
les
6 Caches @ Deploy [Medallion Solution] to [Charlie] using fabric-cicd & GitFlow
n
@ Attestations Deploy with fabric-cicd and GitFlow #171: Manually run by TedAtDevCamp Power Bl Solution
R ov:
- @ Deploy [Notebook Solution] to [Paul] using fabric-cicd & GitFlow —
© usagem eploy with f itFlow #170: Manually run by TedAtDevCamg
@ Perf wo

@ Deploy [Notebook Solution] to [John] using fabric-cicd & GitFlow
Deploy with fabric-cicd and GitFlow #163: Manually run by TedAtDevCamg



https://github.com/FabricDevCamp/fabric-devops
https://github.com/FabricDevCamp/fabric-devops
https://github.com/FabricDevCamp/fabric-devops

Planning the Fabric CI/CD Project Lifecycle



Planning the Fabric CI/CD Project Lifecycles

« Steps in the planning process

 Plan the Fabric solution

» Plan the project environments
 Plan the GIT branching strategy
 Plan the development process (Cl)
 Plan the release process (CD)



Plan the Fabric Solution

« Plan and prototype the Fabric solution
» Fabric solution is composed on Fabric items
» Fabric solution usually includes workspace items which run ETL logic

« Fabric solution can be designed to run in a single workspace

Solution Workspace

Bronze Layer Sihwer Layer Gold Layer Presentation Layer
<f> ﬁ <f> ' </> ' coe I T
= || & = = = || %= AU RERELLE
Hofebook Lakehouse Hotabook Lakehousa Hotebook Lakehouss Samantic Modsl Report

» Fabric solution can be spread across multiple workspaces

Staging Workspace Presentation Workspace

Bronze Layer Silver Layer Gold Layer Presentation Layer

| ||| L | e 2 || @[] =] | U

Notebook Lakehouse Notebook Lakehouse Notebook Lakehouse Semantic Model Report




Plan the Project Environments

» Fabric CI/CD project requires multiple environments such as dev, test and prod
 Each environment requires one or more workspaces

Each workspace must be associated with a capacity

It is common to create a separate capacity for each environment

Environments might require their own Azure resources such as a storage account or key vault

Determine which environment-specific settings (e.g. datasource URLs) need parameterization

dev environment test environment prod environment

Fabric Workspace Fabric workspace Fabric workspace

Fabric connection Fabric connection Fabric connection

. . .
L= L= _—
dev ADLS container test ADLS container prod ADLS container




Plan the GIT repository

» Select a GIT provider
« Choose between Azure Dev Ops, GitHub and GitHub Enterprise

 Adopt a branching strategy to determine what long-lived branches to create
« When using GitFlow branching, plan on three branches named dev, test and main
« When using trunk-based development branching, plan on single branch named main
- Determine what branch policies to use on specific branches

» Plan on who will be developing workflows in GIT provider to control CI/CD lifecycle
« When using Azure Dev Ops, workflows are developed using Azure pipelines
« When using GitHub, workflows are developed using GitHub Workflow Actions



Plan the Development Process for Continuous Integration

- Feature branches and feature workspaces recommended for development process
« Determine what GIT branch will be the Integration branch (typically it is either main or dev)

Feature branches created from integration branch

Feature branch is paired with feature workspace

Updates to feature workspace items are committed to GIT

Updates committed to feature branch are merged to integration branch using pull requests

dev
workspace

feature 1 . feature 1

Commit to GIT pull request
workspace branch
feature 2 Commit to GIT feature 2 pull request
workspace branch

integration
branch

Development Process (CI)




Plan the Release Process for Continuous Deployment

- Release process built to deploy updates from integration branch to test and prod
- Deploy to test workspace for testing and, once approved, deploy to prod workspace

Dev Test Prod
workspace workspace workspace

test main
branch - branch

feature - feature
workspace bran

feature - feature
workspace bran

Development Process (CI) Release Process (CD)

 Choose between several common options for building a release process
- Option 1: Build the release process using deployment pipelines
- Option 2: Build the release process using GIT synchronization
- Option 3: Build the release process using fabric-cicd and GitFlow branching
- Option 4: Build the release process using fabric-cicd and release flow branching



Creating Project Infrastructure using Terraform



Using Terraform to Create Project Infrastructure

« Terraform is open-source tool built on the principles of infrastructure as code (1aC)
» laC pattern based on defining the infrastructure for software project using configuration files

» Provides significant benefits over manual setup processes or procedural programming logic
- Terraform deployment process is versionable and repeatable

» Use Terraform to create resources needed for Fabric Cl/CD project environments
- Use Terraform to create tenant-level items in Fabric such as workspace, capacities & connections
-« Use Terraform to create Azure resources such as storage accounts, key vaults & service principals

Azure Storage Account

Azure Storage Account
used to store dev data files

Azure Storage Account
used to store test data files

used to store prod data files

Fabric Connection
to Azure storage account for dev

Fabric Workspace

Fabric capacity (F4)

dev environment

Fabric Connection
to Azure storage account for test

Fabric Workspace

Fabric capacity (F16)

test environment

Fabric Connection
to Azure storage account for prod

Fabric Workspace

Fabric capacity (F64)

prod environment




Terraform Providers

- Terraform delegates API calls to Terraform providers
- azurerm provider used to provision and manage Azure resources
- fabric provider used to provision and manage fabric resources

Your Terraform Configuration

resource "azurerm_resource_group” “"demo" {
name = "terraform-demo”
location = "East uUs”

¥

resource "azurerm_storage_account™ "demo™ {

name = "fabricdevcampadev”
resource_group_name = azurerm_resource_group.demo.name
location = azurerm_resource_group.demo.location
account_tier = "Standard"

account_replication type = "LRS"

¥

resource "azurerm_storage container” "sales data™ {
storage_account_id = azurerm_storage_account.this.id
name = "sales-data”
container access type = "private”

}

resource "fabric workspace"” "workspace dev" {
display name = "Apollo-dev"
capacity id = "11111111-1111-1111-1111-111111111111"

¥

resource "fabric_workspace_role_assignment™ "admin_user”
workspace_id = fabric_workspace.workspace_dev.id
principal = {

id = "22222222-2222-2222-2222-222222222222"
type = "User”

}

role = "admin”

i

resource "fabric_lakehouse™ "sales™ {
workspace id = fabric workspace.workspace dev.id
display_name = "sales”

¥

Terraform

Terraform provider for Azure (azurerm)

Terraform provider for Fabric (fabric)

Azure REST APIs Fabric REST APIs




Terraform State File

» Steps for using Terraform in a Fabric CI/CD project?

Create a Terraform configuration in in a folder using one or more configuration files

Run init command

Run plan command to review planned lists of the steps required to deploy configuration
Run apply command to start job to create resources needed to match your configuration
Terraform creates state file to track properties for each resource as it's created or updated
By tracking resource state, Terraform can compare the configuration against the deployment
Terraform can always determine what needs to be created, updated or destroyed

Terraform

configuration apply deployment
file




Terraform Configuration Project Files

~" DEMO_01_CREATE_WORKSPACE
> .terraform

terraform.lock.hcl
terraform.tfstate.lock.info

"I" main.tf

"I" outputs.tf

"I" providers.tf
terraform.tfstate

"I" terraform.tfvars

"I" variables.tf

Common files added to Terraform configurations

providers.tf used to indicate what provider(s) to use

variables.tf used to define variables for coniguration
terraform.tfvars used to assign variable values

main.tf used to provision and manage resources

outputs.tf used to retrieve and display resource properties
.terraform folder created when you run terraform init command
terraform.tfstate created when you run terraform apply command



Authenticating as a Service Principal

With Terraform, you can set service principal credentials at provider level
* Include tenant id, client id and client secret to authenticate using client credential flow
» Also possible to authenticate as managed identity if required
« When creating Azure resources, you also need to supply Azure subscription Id

¥ providertt @

¥ provider.tf > ...
1
2 terraform {
3 quired_versio "»= 1.8, < 2.0"
4 quired_providers {
5 rm = {
6 ce = "hashicorp/a
7 n = "4.63.9"
8 h
9 Tabi {
10 microsoft/fabric”
11 Vi 1.8.0
12 }
13 }
12}
15
16 provider "azure {
17 features {}
18 tenant_id = var.tenant_id
19 lient_id = .client_id
20 lient_secret = .client_secret
21 bscription id = var.subscription id
22}
23
24 # configure the m ft Fabric Provid
25 p der "fabric” {
26 tenant_id tenant_id
27 lient_id .client_id
28 lient_secret = .client_secret
29 preview = true
3@}




Creating a Fabric Workspace

» Use fabric_workspace resource to create new workspace
« You must provide values for display_name and capacity_id
« Add workspace role assignments using fabric_workspace_role_assignment resource
« Also possible to add workspace items such as lakehouse using fabric_lakehouse resource

resource "fabric_workspace" "workspace dev" {
display name = var.workspace name_dev
capacity id = var.capacity id

}

resource "fabric_workspace role assignment” "admin_user" {
workspace id = fabric_workspace.workspace dev.id
principal = {
id = var.admin_user_id
type = "User"
}

role = "Admin"

¥

resource "fabric_workspace role assignment” "developers group™ {
workspace id = fabric workspace.workspace dev.id
principal = {

id = var.developers group id
type = "Group"
¥
role = "Member"
¥

resource "fabric_ lakehouse” "sales" {
display name = "sales"
workspace id = fabric_workspace.workspace dev.id

¥




Create a Fabric Capacity

- Fabric capacity created using azurerm_fabric_capacity resource
 You must first create Azure resource group in which to create new capacity

 You must provide valid capacity values for name and location

« Creating new workspace using new capacity requires fabric_capacity datasource to retrieve capacity id

data "azurerm client config" "current" {}

locals {

spn_object id = data.azurerm_client config.current.object id
resource "azurerm_resource_group"” "main" {

name = var.resource group name

location = var.capacity location

resource "azurerm_fabric_capacity” "main" {

name = var.capacity_name
resource group name = azurerm resource_group.main.name
location = azurerm_resource_group.main.location

administration_members = [
local.spn _object_id,
var.admin_user_upn |

sku {
name = var.capacity sku size
tier = "Fabric"

¥

data "fabric_capacity” "main" {
display name = var.capacity name
depends_on = [ azurerm_fabric_capacity.main |

¥

resource "fabric_workspace” "main" {
display name = var.workspace name
capacity id = data.fabric_capacity.main.id
depends_on = [ data.fabric_capacity.main ]

¥

resource "fabric workspace role assignment” "admin_user" {
workspace_id = fabric_workspace.main.id
principal = {

id = var.admin_user_id
type = "User”

¥

role = "Admin"

¥




Creating an Azure Storage Account

« Create Azure storage account using azurerm_storage_account resource
» You must create Azure resource group in which to create new storage account
 You must provide valid account values for account tier and replication type
« This sample also demonstrates adding a container nd generating a SaS token

resource "azurerm resource group” "main” { data "azurerm storage account_bleb container sas" "sales data sas" {

name = var.resource group name connection_string = azurerm_storage account.this.primary connection string
location = var.location container_name = azurerm_storage container.sales_data.name
) https_only = true
resource “azurerm storage account” "main” { start = timestamp()
name = var.storage_account_name expiry = timeadd(timestamp(), "8760h") # 8768 hours = 1 year duration
resource_group_name = azurerm_resource_group.main.name
location = azurerm_resource_group.main.location permissions {
account_tier = "Standard” read = true
account_replication type = "LRS" list = true
} add = false
resource "azurerm_storage container” "sales data" { cr?ate = false
write = false

storage_account_id = azurerm_storage_account.main.id
name = "sales-data"
container_access_type = "private" h

} }

delete = false




Creating ADLS Gen2 Connections

- Fabric connections can be created using fabric_connection resource
- Connection display_name must be unique across all cloud connections within Entra Id tenant
- connection_details includes connector-specific settings for type, creation_method and parameters
- credential_details include credential_type and credentials specific to that credential type

locals {
adls_server = azurerm_storage_account.this.primary_dfs_endpoint
adls_container = data.azurerm_storage_account_blob_container_sas.sales_data_sas.container_name
adls_target path = "${local.adls_server}${local.adls_container}"

¥
resource “fabric_connection” "alds sas" {
display name = "ADLS-5AS-[${local.adls target path}]"
connectivity type = "ShareableCloud”
privacy level = "Organizational™
connection_details = {
type = "AzureDatalakeStorage"
creation_method = "AzureDatalakeStorage"
parameters = [
{
name = "server"
value = local.adls_server
il
{
name = "path”
value = local.adls container
¥

]

credential_details = {
credential_type = "SharedAccessSignature”
skip_test connection = false

shared_access_signature credentials = |
token_wo = data.azurerm_storage_account_blob container_sas.sales_data sas.sas
token wo version =1

¥




Managing Connections in Fabric

 Tenant-level scope makes it harder to manage connections than workspace items
« Some connections are designed to be shared across workspaces
- Some connections are only intended for use within a single workspace
- Terraform provides easy way to track connections and manage their lifecycle

 Adopting connection naming conventions assists maintenance, reuse and readability
 Create display name using pattern such as [connector]-[credential-type]-[location]
« Adding workspace Id into display name used to indicate connection is only used in one workspace

Name T Connection type
ADLS-SAS-[https://fabricdevcamp.dfs.corewindows.net/sampledata/ProductSales/Dev/] Azure Data Lake Storage Gen2
ADLS-SAS-[https://fabricdevcamp.dfs.corewindows.net/sampledata/ProductSales/Prod/] Azure Data Lake Storage Gen?2
ADLS-SAS-[https://fabricdevcamp.dfs.corewindows.net/sampledata/ProductSales/Test/] Azure Data Lake Storage Gen2
GIT-ADO-SPN-[https://dev.azure.com/fabricdevcamp/Product Sales/_git/Product Sales/] Azure DevOps - Source control
GIT-GitHub-PAT-[https://github.com/fabricdevcampdemos/Customer-Sales] GitHub - Source control
Workspace[1e4ffa23-ada7-4382-95e9-8f9a269aa2b4]-Lakehouse[sales]-SqlEndpoint SQL Server




Building a Development Process



Build the Development Process for Continuous Integration

« Steps in building the development process

1. Get the solution up and running in the dev workspace

Create variable library to parameterize environment-specific settings
Create and configure a GIT repository

Connect the dev workspace to the GIT integration branch

Create feature branches and feature workspaces

Engage in development to create and update workspace items

N o A~ W DN

Create pull requests to merges changes to the integration branch



Creating a Variable Library for Parameterization

« Example 1 - parameterizing a datasource URL for a notebook
- Variable library contains single variable name web_datasource_url
« Variable library extended with two additional value sets named test and prod

environmen tﬁsettings O search = Filter - ©® Focus on Active Validatio

Variables

] Name* Note Type (O Default value set * ((EE) test * prod *
O web_datasource_path [ String v https://fabricdevcamp.blob.core.w.. £ hitpsy/fabricdevcamp.blob.core.... &% hitpsy/fabricdevcamp.blob.core.

« Example 2 - parameterizing a ADLS Gen2 connection for shortcuts or pipelines
- Contains variables with datasource path as well as variable for connection_id

ment_setting
Variables Alternative value sets
0 Note Type © < CD
[0 adis_server s v https://fabricdevcamp.dfs.core.wi... 2% hitpsy//fabricdevcamp.dfs.core.wi.. 2% hitpsy//fabricdevcamp.dfs.core.wi.
(] & v
O ¥4 v / /Dev/ / Test/ / /Prod/
[J  adls_shortcut subpath 7] ~ les/Tes
[ adls_connection id 173 ~ 036-4e!




Using variables in a notebook

» Set active value set to match environment of target workspace

environment_settings L search = Filter v @ Focus on Active () Validations
Variables Alternative value set
lame ote  Type © Default value set * test
[ N * N Type © fault val prod
web_datasource_pat 7 ring v ttps://fabricdeveamp.bleb.core.... LY ittps://fabricdevcamp.blob.core.w... LY ittps://fabricdevcamp.blob.core.
O b_dat th [ st https://fabricd p.blab. ' https;//fabricd p.blob. €%, htipsy//fabricd p.blob. £ Setas active
2 Rename
W Delete

« Notebook uses expression syntax of $(/**/ (LBRARY NAME} / {(VARIABLE NAME}) TO read variable value

# copy CSV files to lakehouse to load data into bronze layer
import requests

csv_base url = notebookutils.variablelibrary.get("$(/**/environment_settings/web_datasource path)")
print(f'Coping files from {csv_base url}')

csv_files = { "Customers.csv", "Products.csv", "Invoices.csv", "InvoiceDetails.csv" }

folder_path = "Files/sales-data/"

for csv_file in csv_files:
csv_fTile path = csv_base url + csv_file
with requests.get(csv_file path) as response:
csv_content = response.content.decode('utf-8-sig')
mssparkutils.fs.put(folder path + csv _file, csv_content, True)
print(" - " + csv_file + " copied to Lakehouse file in Onelake")




Using variables in a ADLS Gen2 shortcut

» Using variables to create ADLS Gen2 shortcut
- Variables required for server location, subpath and connection id

environment_settings

Variables Alternative value sets

[J Name* Note o] et D od

O @ devcamp.dfs.core.

O | adis_container_name 17} sampledata % sampledata

a @ /T

[m] (] [Test/ d/
a @ e91b. 26¢9b.

 Shortcut can be created by hand or by using Create Shortcut APl using variable expression syntax

[
{

"name": "sales-data”,
"path": "/Files”,
"target”: {
"type": "AdlsGen2",
"adlsGen2": {
"connectionId": "$(/**/environment settings/adls connection_id)",
"location": "$(/**/environment_settings/adls server)",
"subpath": "$(/**/environment_settings/adls_shortcut subpath)

}




Create and configure a GIT repository

Select a GIT provider supported by Fabric
« Choose Azure DevOps or GitHub or GitHub Enterprise

Create branches and configure branch policies

Configure the GIT repository with secrets and variables

L] L]
» Extend the GIT Repository with Workflows
G Azure DevOps FabricDevCamp Product Sales Repos Files @ Product Sales v = O fabricdevcampdemos / Customer-Sales Q. Type (7] to search
Product Sales ar & dev Vv By / Type to find afile or folder... <> Code () Issues i1 Pull requests () Actions [ Projects [ Wiki @ Security |~ Insights &3 Settings
ﬂ QOverview Files Customer-Sales Public <7 EditPins v & Watch 0
Contents  History
% Boards
# dev - ¥ 4Branches © 0 Tags Q Gotofile t Add file ~
Repos Name T Last change Commit
& TedAtDevCamp Delete README.md 9c8077c - now L) 16 Commits
&) Files pipelines 1h ago 543013
B .github/workflows Writing file .github/workflows/create-feature-workspace.yml 1 hour ago
% Commits src 1h ag 54301
W src Writing file sr¢/sync_dev workspace.py 1 hour ago
& Pushes workspace 1h ago 282081
M workspace Adding parameter.yml used by fabric_cicd 1 hour ago
&  Branches
M ReadMe.md Thago 4b925 [ ReadMe.md Adding ReadMe.md to root folder 1 hour ago
Q& Tags
Azure Dev Ops Project and Repository G1tHub Repository




Configure GIT Repository with Secrets and Variables

 Add secrets and variables that will be used by workflow code
Add secrets for authentication credentials

([ ]
. . .
- Add variables for the Ids of workspaces, capacities, users and Entra Id groups
I I
g Azure DevOps FabricDevCamp Product Sales Pipelines Library = Q fabricdevcampdemos | Customer-Sales
- i __ . i <> Code ( Issues I Pullrequests (® Actions [ Projects [ Wiki @ Security |~ Insights &3 Settings
& Product Sales + Library > environmental_variables
Sz [y Clone O Pipeline permissions [E Approvals and checks 3 General Actions secrets and variables
Access Repository secrets sitory secret
Boards Properties
A Collaborators and teams Name 21 O
Variable group name (Y Moderation options v
Repos & AZURE_CLIENT D 2 days ago v}
environmental_variables
Code and automation
Pipelines () AZURE_CLIENT SECRET 2 days ago Vvl
¥ Branches
22 Pipelines Variables © Tags & AzZURE_TENANT 1D 2days ago Z U
E} Rules v
& Environments Narne T Value &) PERSONAL_ACCESS_TOKEN_GITHUB 2daysage  /# O
® Actions g
WL ADMIN_USER_ID e8805a8f-201d-4f06-9e35-0d0b29facbeb
Library P Models
Repository variables
AZURE_CLIENT_ID 5bce0f28-0175-49d4-b303-1edf7a57d303 & Webhooks
A Test Plans .
. Name =t Value Last updated
AZURE_CLIENT_SECRET xEERER & Copilot e
'. Artifacts E3 Environments & aouIn UserR 1o £8805a8f-201d-4106-9e35-0d0b29faches 2daysago 7z U
: AZURE_STORAGE_SAS_TOKEN aEERRER
Security O FABRIC_CAPACITY_ID €Blf4393-c2ea-4f13-a68c-3fdcbBe33f46 2daysage £ O
AZURE_TENANT_ID 5b3572e6-3387-436b-bf93-9bd7d3d54ach .
@ Advanced Security
O ORGANIZATION GITHUB fabricdevcampdemos 2daysage /£ O
DEVELOPERS_GROUP_ID f417cc96-40de-4497-91f0-285f696f6819 Code quality
FABRIC_CAPACITY ID 8df4393-c2ea-4113-a68¢-3fdchBe33146 £ Deploy keys O WoRKSPACE_ID_DEV Tedffa23-ada7-4382-95e9-8f9a269aa2b4 2daysage £ O
[¥] secrets and variables ~
WORKSPACE_ID_DEV d796687a-fc1a-4d3a-bfaf-94467afdef17 B WoRKSPACE_TD_PROD 3344619e-b7ed-409f-8851-4a3e6b576af8 2days ago 2 U
Actions
WORKSPACE_ID_PROD d24340d6-b8ec-4660-a683-5655fd59f7ea Codespaces O workspace 1D TEST 5c1c4f61-172f-4af1-9d1a-e8ab72d2e50 2daysage /2 0
WORKSPACE_ID_TEST 71bd009%a-73a2-4db3-b89d-0699b8374af3 Dependabot

Azure Dev Ops Library

GitHub

Repository secretes and variables




Extend the GIT Repository with Workflows

» Develop workflow logic to control Fabric CI/CD lifecycles
« With Azure Dev Ops, develop workflows using Azure pipelines
-« With GitHub, develop workflows using GitHub Workflow Actions

,pipelines Customer-Sales / .github / workflows / (3
Contents  Hist
i o Name Last commit message
Name T Last change Commits [T
5 apply-post-deploy-workspace-updates.yml Wednesday 54301a12 Adding project workflow files Fabric DevOps App [ apply-post-deploy-workspace-updates.yml Writing file .github/workflows/apply-post-deploy-wor
W create-feature-workspace.yml Wednesday S4301a12 Adding project workflow files Fabric DevOps App [ create-feature-workspace.yml Writing file .github/workflows/create-feature-workspa
2 deploy-from-git-to-workspace.yml Wednesday 54301a12 Adding project workflow files Fabric DevOps App Y deploy-from-git-to-workspace.yml Writing file .github/workflows/deploy-from-git-to-wo
. sync-dev-workspace.yml Wednesday 54301al12 Adding project workflow files Fabric DevOps App (] sync-dev-workspace.yml Writing file .github/workflows/sync-dev-workspace.y!
src Customer-Sales / src / (&
Contents Hstery Name Last commit message
Name T Last change Commits ...
PY apply_post deploy_workspace_updates.py Wednesday 54301a12 Adding project workflow files Fabric DevOps App [ apply_post_deploy workspace_updates.py writing file src/apply_post_deploy_workspace_updates.|
PY create_feature_workspace.py Wednesday 54301a12 Adding project workflow files Fabric DevOps App 0 create_feature_workspace.py Writing file src/create_feature_workspace.py
PY  deploy from_git to_workspace.py Wednesday 54301a12 Adding project workflow files Fabric DevOps App [ deploy_from_git to_workspace.py Writing file src/deploy_from_git_to_workspace.py
PY  fabric_devops_utils.py Wednesday 54301a12 Adding project workflow files Fabric DevOps App [ fabric_devops_utils.py Writing file src/fabric_devops_utils.py
PY  sync_dev workspace.py Wednesday 54301a12 Adding project workflow files Fabric DevOps App [ sync_dev_workspace.py Writing file src/sync_dev_workspace.py
. . . .
Azure Pipelines GitHub workflow Actions




Connect the dev workspace to integration branch

- Fabric GIT integration enabled at workspace scope
« Connect dev workspace to integration branch using GIT source control connection
- Configure GIT folder setting so item definition files are not added to root folder

Workspace settings .
P 9 Workspace settings
&8 General & Connect Git provider and account ~ &,’: General
. o . . N
€ Workspace type Provider £ Connect Git provider and account
Azure DevOps € Workspace type Provider
@ Azure connections GIT-ADO-SPN-[https://dev.azure.com/fabricdevcamp/Product Sales/_git/Product Sal... GitHub
hitps://dev.azure.com/fabricdevcamp/product sales/ git/product sales/ s Azure connections GIT-GitHub-PAT-[https://github.com/fabricdevcampdemos/Customer-Sales]

0 System st i i
ystem storage https://github.com/fabricdevcampdemos/Customer-Sales

. . & System storage
I‘> Git integration g=€ Show other accounts ™
€ Onelake I'} Git integration I show other accounts v
& Workspace identity 0+ Log out Manage all accounts (3 © Onelake

<& Qutbound networking & Workspace identity [ Log out Manage all accounts (%

T Connect Git repository and branch ~
<@ Inbound networking .
- <& Outbound networking
Organization
(o) Encryption FabricDevCamp & Connect Git repository and branch ~
¢ Inbound networking

9 Monitoring Project Repaository URL
Product Sales E‘] Encryption https://github.com/fabricdevcampdemos/Customer-Sales
Power BI ~ N
Git repository o Monitoring Git folder
Delegated Settings v Product Sales /workspace
Power Bl s
Data ™ Git folder
Engineering/Science fworkspace Branch * @
Delegated Settings ~
dev v
Data Factory ~ Branch * @
dev v

Data Warehouse v




GIT Source Control Connections

» Fabric provides GIT source control connectors for creating GIT connections
« Azure Dev Ops source control connection can be created using service principal credentials
» GitHub source control connection must be configured using a personal access token (PAT)

Manage Connections and Gateways

Connections On-premises data gateways Virtual network data gateways Azure Key Vault references
Name T Connection type
GIT-ADO-5PN-[https://dev.azure.com/fabricdevcamp/Project1/_git/Project1/] Azure DevOps - Source control
GIT-GitHub-PAT-[https://github.com/fabricdevcampdemos/Project2] GitHub - Source control

» Source control connection has path to repository - not to a specific branch
* You can reuse single source control connection to connect N branches to N workspaces



Serialization of Workspace Items to Item Definitions

»  When you connect workspace to GIT branch...

» Fabric GIT integration serializes workspace item definitions and writes definition files to branch

%2 Produ
C%?

+ New item

—®

ct Sales % ¥

Custom Notebook Solution

P8 Newfolder =l Import v

Name

Create Lakehouse Tables %
Product Sales DirectLake Model
Product Sales Summary

sales %5

@) sales 1%

Status

T Migrate

Git status
(-] Synced
@ Synced
@ Synced

@ Synced

Type

Notebook

Semantic model

Report

Lakehouse

SQL analytics endpoint

- Fabric GIT integration can create/update workspace items from item definitions in GIT branch

+ New item

Cog?) Product Sales featurel ¥

P8 Newfolder = Import ~

Name

Create Lakehouse Tables

* Product Sales Directlake Model

Product Sales Summary
sales

@ sales

I Migrate

Status Git status
[-] Synced
@ Synced
@ synced
© Synced

Type

Notebook

Semantic model

Report

Lakehouse

SQL analytics endpoint

¥ main v

Contents

B 7/

workspace

workspace

History

Name T

Create Lakehouse Tables.Notebook
Product Sales DirectLake Model.SemanticModel
Product Sales Summary.Report

sales.Lakehouse

Last change

3m ago

3m ago

3m ago

3m ago

+ New v

Commits

e9¢ca8c87 Committing 4...

e9caBc87 Committing 4...

e9ca8c87 Committing 4...

e9ca8c87 Committing 4...

Update from GIT

& featurel v & / workspace

workspace

Contents  History

Name T
Create Lakehouse Tables.Notebook
Product Sales DirectLake Model. SemanticModel
Product Sales Summary.Report
sales.Lakehouse

M Readme.md

Last change
Yesterday
Yesterday
Yesterday
Yesterday

Yesterday

+ New v

Commits

€9cage87 Committing 4 items fro...

29casc87 Committing 4 items fro..

e9casc87 Committing 4 items fro...

e9ca8c87 Committing 4 items fro...

57feeefc Creating directory works...




Item Definition Files

- item definition is set of files that contain the metadata for workspace item instance
« All item definitions contain common platform file name .platform

i

"metadata”: {
"type": "Notebook",

"displayName™: "Create Lakehouse Tables™
T
"config”: {

version™: "2.8",

"logicalld": "ddd4@c6a-7e76-a701-4221-8af9259%bde45"

}
H

"$schema”: “"https://developer.microsoft.com/json-schemas/fabric/gitIntegration/platformProperties/2.8.8/schema.json”,

» Files required and/or allowed in item definition determined by workspace item type

v [ Create Lakehouse Tables.Notebook

9 .platform

[ notebook-content.py

v [ sales.Lakehouse
[ .platform
[ lakehouse.metadata.json

[ shortcuts.metadata.json




Create Feature Branches and Feature Workspaces

« Development process based on feature branches and feature workspaces

« New feature branch can be created from release branch
- New feature workspace can be initialized from branch using Update from GIT

» GIT synchronization creates matching set of workspace items

«  Workspace items might need modification before workspace is ready
« You might need to run pipeline/notebook to populate lakehouse with data
« You might need to to create connection to bind semantic model to datasource

feature 1 dev
workspace workspace

from
GIT

feature Create integration
branch Branch branch




Automation Required After Update-from-GIT Operation

- Automation often required after Update from GIT operation completes
- Workspace items need modification before workspace is ready for use
Post-deploy jobs run only once after an empty workspace is first initialized
Post-sync jobs run each time after an Update from GIT operation completes on a workspace
Updates required for workspace items that do not support auto-binding
Updates required for workspace items that do not support variable libraries

feature dev
workspace workspace

workspace
from

E3
El

feature dev

workspace

feature Create integration feature Pull integration
branch Branch branch branch Request branch

Scenario 1: creating a feature workspace Scenario 2: sync dev workspace after pull request




Building a Release Process



Building th Release Process for Continuous Intergation

- Release process built to deploy updates from integration branch to test and prod
- Deploy to test workspace for testing and, once approved, deploy to prod workspace

Dev
workspace
P Test
| workspace
III|iiiIIII

feature - feature
workspace branch
feature - feature
workspace branch

integration
branch

workspace

Development Process (CI) Release Process (CD)

« Choose between several common options for building a release process
- Option 1: Build the release process using deployment pipelines
- Option 2: Build the release process using GIT synchronization
- Option 3: Build the release process using fabric-cicd and GitFlow branching
- Option 4: Build the release process using fabric-cicd and release flow branching



Option 1: Release Process using Deployment Pipelines

» Use GIT integration for Cl and deployment pipeline for CD
- main branch serves as integration branch
- dev workspace kept in sync with main branch using automated Update from GIT action
« Workspace item changes moves across workspaces using deployment pipeline Deploy action

Fabric Deployment Pipeline

dev test prod
workspace workspace workspace

main
branch




Option 2: Release Process using GIT Sync

 Use GIT synchronization to publish changes to test and prod
- dev branch serves as integration branch
« All workspace kept in sync with underlying branch using automated Update from GIT action

« Workspace item changes moved across branches using pull request

dev
workspace

test
workspace

prod
workspace

Update Update Update
from from from
GIT GIT GIT

dev test main
= Requ”t> = Requeﬂ>




Option 3: Release Process using fabric-cicd and GitFlow

» Use fabric-cicd library to deploy changes to test and prod

- dev branch serves as integration branch
- dev workspace kept in sync with underlying branch using automated Update from GIT action
- test and prod workspaces kept in sync with underlying branch using fabric-cicd library

Dev Prod
workspace workspace

Test
workspace

=
(0]
5
&

L -]
- 9
3 8
[-} -
3 E
8

fabric-cicd




The fabric-cicd Python Library

- fabric-cicd library provides ease-of-use wrapper around Fabric REST APIs
» Provides reusable library of code for implementing a Fabric release process
- Code-first designed allows for deployment from item definitions folder to target workspace
» Provides parameterization options for environment-specific setting persisted to GIT branch

"-\.,I'|

Folder with Item Definitions fabric-cicd processing target workspace

Create Lakehouse Tables.Notebook
environment_settings.VariableLibrary

Product Sales DirectLake Model Semantichdodel

Create Lakehouse Tables (%
ervironment_settings ok

Create or Update Item Product Sales DirectLake Model

Product Sales Summary.Report Create or Update Item Product Sales Summary

sales.Lakehouse sales %




Parameterization with fabric-cicd

» Parameterization allows updates to item definition files on the fly
 Parameterization required to deal with environment-specific settings committed to GIT
- Parameterization enabled by adding parameter.yml file to root folder

> Create Lakehouse Tables.Notebook
> environment_settings.VariableLibrary
> Product Sales DirectLake Model.SemanticModel
> Product Sales Summary.Report
> sales.Lakehouse
= parameter.yml

- Parameterization used to update item definition files using substitution patterns (e.g. find-replace)

find replace:
- find value: "https://onelake.dfs.fabric.microsoft.com/{dev-workspace-id}-{dev-lakehouse-id}" # [dev]
replace_value:
TEST: "https://onelake.dfs.fabric.microsoft.com/{test-workspace-id}-{test-lakehouse-id}" # [test]
PROD: "https://onelake.dfs.fabric.microsoft.com/{prod-workspace-id}-{prod-lakehouse-id}" # [prod]
Item_type: "SemanticModel™
file path:
- "/definition/expressions.tmdl”




Python Code for fabric-cicd Deployment

» Create FabricWorkspace object and call publish_all_items - that's it!

test_workspace = FabricWorkspace(

environment = “"TEST",

repository directory = "{PATH_TO FOLDER WITH_ITEM DEFINITION}",

workspace_id = "{TEST_WORKSPACE_ID}",

item_type_in_scope = ["Lakehouse", "Motebook™, "SementicModel", "Report", "VariablelLibrary"]

)
publish_all_items(test_workspace)

prod_workspace = FabricWorkspace(
environment = "PROD",
repository_directory = "{PATH_TO_FOLDER_WITH_ITEM_DEFINITION}",
workspace_id = "{PROD_WORKSPACE_ID}",
item type_in_scope = ["Lakehouse", "Notebook", "SementicModel"”, "Report™, "VariablelLibrary"]

)

publish_all_items(prod_workspace)

- fabric-cicd provides flexibility of one-to-many between GIT branch and workspaces

dev
workspace
- . test
workspace
release
branch
prod
workspace




Option 4: Release Process using fabric-cicd and release flow

« Option 4 is built on trunk-based development approach
- main branch serves as integration branch with dev workspace kept in sync using Update from GIT

Release process does not include log-lived branches for test and prod

Release process involves creating new test branch for each release

Upon creation, test branch deployed to test workspace using fabric-cicd
Once test branch approved, prod branch created from test branch and deployed with fabric-cicd
Creating of test 1.x and prod 1.x branches creates valuable release history

Prod
workspace

Release History

Dev
workspace

test 2.0

prod 1.0

Test
workspace

test 1.1 prod 1.1

test 1.2

=
£0
]
B E
20
S &

test 1.3 test 1.3

9
9
]
| 1
]
=
)
&

fabric-cicd

test 2.0

Create Request ) Create Branch )




Session Summary

« Essential Concepts and Capabillities

Planning the Fabric CI/CD Project Lifecycle

Creating Project Infrastructure using Terraform

Building a Development Process

Building a Release Process
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