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Introduction to Azure Machine Learning
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What is Azure Machine Learning?

A platform for operating machine learning workloads in the cloud

x Azure Machine Learning

0§ S ~: 2@

Scalable, Data ML workflow Model Metrics and Model
on-demand storage and  orchestration registration = monitoring deployment
compute connectivity and
management

.Microsoft Azure
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Azure Machine Learning in Context

Data Azure Machine Learning ML-Powered Apps

P>
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- Azure Storage ‘ ‘ Application Serwce;
. * Azure App Service

 Azure Functions

i

* Azure Data Lake Store

* Azure SQL Database
«  Azure Cosmos DB Data Scientist Software Engineer / * Azure loT Edge
* Run data analysis Operator Container Deployment
Transfer and Transform experiments using « Deploy models as A Container Inst
Ty u 1 ° ZUur Nntainer in n
- Azure Data Factory PythonorR C.ItIZ?n Data services ure Container Instances
* Train models using Scientist / App * Orchestrate ML «  Azure Kubernetes Service
* Azure HDInsight frameworks like Developer operations
. A Databrick Scikit-Learn, PyTorch, Create models using * Integrate ML into
zure Latabricks and TensorFlow graphical tools DevOps processes
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Machine Learning Operationalization (ML Ops)

Based on DevOps principles, including:
 Infrastructure-as-code and configuration management

« Version control and tracking
« Continuous integration and delivery (CI/CD)
« Continuous monitoring

Experiment history, On-demand compute Dataset and model Pipelines, event-driven Monitoring of
including metrics, with reusable versioning automation, and CI/CD deployed models and
outputs, and metadata environments data drift
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Azure Machine Learning Workspaces

. Microsoft Azure

Subscription

’ Resource Group

w .
7 Workspace
k \
i "L Storage Account
Compute  Notebooks  Pipelines ':@_:'Application |n5ights
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Access Control and Permissions

I N O e

A RBAC

|

J/

User signs into Azure Active Directory (AAD) and obtains token
Token grants access to Azure Machine Learning workspace

Default RBAC permissions

Permission

Create workspace
Share workspace
Create compute target
Attach compute target
Attach data stores

Run experiment

View runs/metrics
Register model

Create image

Deploy web service
View models/images
Call web service

Owner

SKREBEBERBRBRBREE

Contributor
v

NN SN NN NN

Reader

Role-based access control (RBAC) permissions control resource access

Compute resources can optionally allow access via SSH
Deployed service endpoints can use key or token-based access
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Working with Azure Machine Learning

© Copyright Microsoft Corporation. All rights reserved.




Azure Machine Learning studio

A Azure Machine Learning studio | X | = - g X
<« O ) & https://ml.azure.com/?tid=72f988bf-86f1-41af-91ab-2d7c¢d011db47&wsid=/subscriptions/89429ec... yAd = 3 P?
Manage compute and data R
= gmalc-aml2 Home

-+ New

Run experiments
] Notebooks + E ézé EI?E

4% Automated ML .
° ° #& Automate Notebooks Automated ML Designer

&2 Designer Create new Cade with Python SDK and run Automatically train and tune a Drag-and-drep interface from

sample experiments model using a target metric. prepping data to deploying

Assets models,

63 Datasets

Welcome to the studio!

. Start now Start now Start now
A Experiments —

Manage and deploy models

0 Models My recent resources

%> Endpoints

Manage service endpoints

= Compute Run number Experiment Update...  Status Name Type Provis... Creat...

£ Datastores

14 diabetes-training-pipeli... Decem.. Compl... aml-cluster Machine Learni... @ Succee Dece..
4 [A Data labeling
a e I I l l a g e a ta 1 0ff33249-684d-4f43-a9 Decem. Compl aml-instance Compute Instan, @ Succee Dece
2 df882a44-b69a-4530-8... Decem.. Compl...
U I I I I I I t I . 1 f882a44-b69a-4530-8..  Decem Compl
Se g ra p I Ca I l l o e I n g o o S. 1 5dddae9b-6dce-46a6-... Decem . Compl...

» Automated ML - find the best model for your data

» Designer — drag and drop model development
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The Azure Machine Learning SDK for Python

Python programming interface for Azure Machine Learning

pip install azureml-sdk

from azureml.core import Workspace

ws = Workspace.from config()

for compute name in ws.compute targets:
compute = ws.compute targets[compute name]
print (compute.name, ":", compute.type)
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Azure Machine Learning CLI Extension

Cross-platform command-line interface for Azure Machine Learning

az extension add -n azure-cli-ml

az ml computetarget list -g 'my-resource-group' -w 'my-aml-workspace'
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Visual Studio Code

File Edit Selection View Go Run Terminal Help 01 - Get Started with Notebooks.ipynb* - DP100 - Visual Studio Code

AZURE {1
1

 MACHINE LEARNING {} configjson > workspace_name
v [z my-aml-workspace {

M G "subscription_id": "12345abc-67890@de-f12345gh-6789ijk"
CrOSS'pIatform COde edltor i A,OED;;Z::ZMS "resource_group": "my-resource-group”, '

and integrated development B
environment

"workspace_name”: "my-aml-workspace”

&> Endpoints
LJ Compute clusters
| Compute instances

@ Datastores
LB Environments = 01 - Get Started with Notebooks.ipynb* X M

>
>
>
>
>
>

Tools for machine learning
provided through extensions.

> Dr Dy O O + % B [ P Trusted | Jupyter Server:local ¢  Python 3.6.5 64-bit (conda): Idle

P orE M

s Python: NatiVe Python COding from azureml.core import Workspace
and debugglng, and |ntegrated ws = Workspace.from_config()
. print(ws.name, "loaded™)
notebook interface

= M

from azureml.core import ComputeTarget

Azure Machine Learning: a SO )
. . . prin ompute Resources:”
graphlcal Interface for Worklng for compute_name in ws.compute_ targets:
compute = ws.compute_targets[compute_name]

With an Azu re MaChIne print("\t", compute.name, ':', compute.type)
Learning workspace

> Python 3.6.5 64-bit (conda) ®0A0 Azure:
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Azure Machine Learning Compute Instances

A cloud-based development workstation right in your workspace

Built-in Jupyter, JupyterLab, and RStudio

A Azure Machine Leaming studio | X | +

& O o B8

https://ml.azure.com/compute/li

{EUEYE  Microsoft Azure Machine Learning

E Notebooks

New () Refresh Start Stop
% Automated ML
[
a Designer
°8 J Name Status
Assets
B Datasets aml-instance © Running

A Experiments

¥ Pipelines

[ Models

&> Endpoints
Manage

= Compute

E Datastores

[# Data labeling

instances?wsid=/subscri

Inference Clusters

= gmalc-aml2 Compute Compute Instances
Lleve Compute
) Home
Author Compute Instances Training Clusters

Restart Delete

Application URI

JupyterLab

Jupyter

Attached Compute

RStudio

429ech

H

Y Search to filter it

Virtual Machin|

STANDARD_DS|

x 1B - Intro to the Azure MLSDK % | - =
O @ & https:;//aml-instance.northeentralus.instances.azureml.net/notebooks/DP-100/01B%20-¢ tr & 4 = ﬂ &l
“ Jupyter 01B - Intro to the Azure ML SDK Last Checkpoint: Last Thursday at 5:08 PM  (aulosaved) [ o
File  Edit  View Insert  Cel Kemel  Widgets  Help Truste Python 3.6 - AzureML O
B o+ = @B 4 ¥ HRun B C W markdown v~ B | O© nbdiff
In[ ]: M from azureml.core import Workspace
ws = Workspace.from_config()
print(ws.name, "loaded")
View Azure ML Resources
Now that you have a connection to your workspace, you can view the resources it contains.
In [ ]: M from azureml.core import ComputeTarget, Datastore, Dataset

print("Compute Targets:")

for compute_name in ws.compute_targets:
compute = ws.compute_targets[compute_name]
print{"\t", compute.name, ':', compute.type)

print(“Datastores:")
for datastore_name in ws.datastores:
datastore = Datastore.get(ws, datastore_name)
print("\t", datastore.name, ':', datastore.datastore_type)

print(“Datasets:")

for dataset_name in list(ws.datasets.keys()):
dataset = Dataset.get_by_name(ws, dataset_name)
print(“\t", dataset.name)

Now you've seen how to use the Azure ML SDK to view the resources in your workspace. The SDK provides a great way to
script the creation and configuration of the resources you need to operate machine learning workloads using Azure ML, For
more details, see the Azure ML SDK documentation.

On the File menu, click Close and Halt to close this notebook. Then return to the lab instructions.

x
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Lab: Create an Azure Machine Learning Workspace

P

|

1. View the lab instructions at https://aka.ms/mslearn-dp100
2. Complete the Create an Azure Machine Learning workspace exercise
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https://aka.ms/mslearn-dp100

Knowledge check

Which of the following Azure resources are created alongside an Azure Machine Learning workspace?
" Storage Account

O Databricks workspace
& Key Vault
& Application Insights

Which of the following provides a web interface for managing assets in a workspace?
o Azure Machine Learning studio

O Azure Cognitive Services

Q Azure Synapse Analytics

Which Visual Studio Code extension enables integrated management of workspace assets?
Q Python

o Azure Machine Learning
Q Jupyter Notebooks
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