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Configuration Manual

Dharma Teja Venkatesh Nagothi
X22173897

1 Introduction

For local and Azure ML cloud reproduction of the study and its findings, the Configur-
ation Manual provides all the procedures. This manual details the system specifications
needed to run the program on Azure ML Studio, the dataset source, the Python ma-
chine learning packages used, the Azure ML cloud environment, and the project’s Azure
pipeline execution model.

2 System specifications

2.1 Hardware Configuration for the local run:

e Processor: Intel 11th Gen Core i7-1155G7
e RAM: 32 GB DDR4 RAM 3200MHz
e Storage (SSD): 512GB

e Operating System: Windows 11, 64-bit

2.2 Software Packages for the local run:
e Python 3.8

e Anaconda Navigator 2.3.2
e PyCharm IDE Community Edition 2021.3

e Jupyter Notebook

3 ML Packages

The following machine learning packages were put on the local system for the purpose
of early code development prior to shifting to the cloud. To ease the process of setting
up the environment and installing packages, a requirements.txt file was provided for the
project. To execute the command on a local computer, utilize the following instruc-
tion in the Windows terminal: Create a conda environment using the configuration file
”environment.yml” by using the command ”conda env create -f config/environment.yml”.
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Environment Setup — Package Versions

env_name = "vit_env"
conda_deps = {
"channels": ["defaults"],
"dependencies™: [
"python=3.8",
"numpy",
"pandas"”,
"matplotlib"”,
"seaborn",
"scikit-learn”,
"opencv-python",
"tensorflow",
"tensorflow-addons",
{"pip": ["azureml-core", "azureml-dataset-runtime"]}

1,

"name": env_name

Figure 1: Pneumonia Detection using MLHOps.

Dataset

The data collecting process includes gathering of dataset for pneumonia detection from
Kaggle as provided below. This data collection contains 1,583 (27.0) images with pneu-

monia class and 4,280 (73.0) normal images/Dincer] (n.d.)
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Azure ML Configuration

Resource group Studio web URL

OpsProject https://ml

Location Container Registry

EastUs 2 17ceffa748004c 72987 ecc54aad3eBa5
Subscription Key Vault

Azure for Students classifypneumeo1 232059879

Storage

Application Insights

MLflow tracking URI

azureml//eastus2 api.azureml.ms/miflow/v1.0/subscriptions/3%cb72ce..

Figure 2: AZURE account details.



Resource group Studio web URL

myMLHOpsProject https://ml.azure.com?tid=6edbd9c1-bf72-deea-8b3f-a7fd0a25b68c . .
Location Container Registry

East US 2 17ceff2748004c72987ecc54aa93e895

Subscription Key Vault

Azure for Students classifypneumo1232050879

Storage Application Insights

MLflow tracking URI
azureml://eastus2.api.azureml.ms/mliflow/v1.0/subscriptions/39cb72ce...

Figure 3: AZURE ML group resource group
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Figure 5: Launch Azure Machine Learning Studio
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Details  Jobs Monitoring (preview)

() Refresh (®) Start ®@ li] Delete /? Diagnose

Resource properties

Status
© Stopped

Last operation
Stopped at Apr 22, 2024 12:47 AM: Succeeded

Virtual machine size
Standard_E4ds_v4 (4 cores, 32 GB RAM, 150 GB disk)

Processing unit
CPU - Memory optimized

Estimated cost
$0.29/hr (when running)

Additional data storage

Applications
JupyterLab Jupyter VS Code (Web) preview VS Code (Desktop) PREVEW Terminal Notebook

Figure 6: Compute Instance for the Jupyter notebook



Notebooks

Files  Samples

W E QO L
b, Ml Logs
v = Users

W & x22173897

> Ml chest_xray_cnn
> Ml chestxray

> Ml pneumonia_cnn
> M ViT_Model

PY WIiT_PnuemoniaDetection.py

Figure 7: Jupyter notebook directory



ws = Workspace.from_config()

# Choose a name for your CPU cluster
cpu_cluster_name = "cpu-cluster"

# Verify that the cluster does not exist already
try:
cpu_cluster = ComputeTarget(workspace=ws, name=cpu_cluster_name)
print('Found existing cluster, use it.')
except ComputeTargetException:
compute_config = AmlCompute.provisioning configuration(vm_size='STANDARD D2 V2',
max_nodes=4)
cpu_cluster = ComputeTarget.create(ws, cpu_cluster_name, compute_config)

cpu_cluster.wait_for_completion(show_output=True)

Figure 8: Azure Compute Target for Pipeline

from azureml.core import Workspace, Datastore, Dataset, Experiment, ScriptRunConfig, Environment
from azureml.core.conda_dependencies import CondaDependencies
# Create the environment directly
env_name = "vit_env"
conda_deps = {
"channels": ["defaults"],
"dependencies": [
"python=3.8",
"numpy",
"pandas",
"matplotlib”,
"seaborn",
"scikit-learn",
"opencv-python",
"tensorflow",
"tensorflow-addons”,
{"pip": ["azureml-core", "azureml-dataset-runtime"]}

]J

"name": env_name

}

#env = Environment.from_conda_specification(name=env_name, conda_dependencies=conda_deps)
env = Environment.from_conda_specification(name=env_name, file_path="")

Figure 9: Assign Pipeline Execution Environment



# Create an Azure Blob Datastore using shared key credential
blob_datastore_name = 'pneumoniablobstore’
account_name = ‘classifypneumo@673563787"

account_key = 'ukKN2XaRdccI6pB4IVqglymvoT+Ngf@DLati9pCapa8YDGNIgxtznoWIWenSawbf1FjGmil iDMWAW+AStPnxXDg=="

try:
blob_datastore = Datastore.register_azure_blob_container(
workspace=ws,
datastore_name=blob_datastore_name,
account_name=account_name,

container_name='azureml-blobstore-17ceff27-4880-4c72-987e-cc54aa93e895",
account_key=account_key

)

except Exception as e:
if 'Another datastore with the same name already exists' in str(e):

existing_datastore = Datastore.get(ws, datastore_name=blob_datastore_name)
existing_datastore.unregister()

blob_datastore = Datastore.register_azure_blob_container(
workspace=ws,

datastore_name=blob_datastore_name,
account_name=account_name,

container_name="azureml-blobstore-17ceff27-48088-4c72-987e-cc54aa93e895°,
account_key=account_key

Figure 10: Azure Blob Datastore Access

# Define pipeline steps
data_prep_step = PythonScriptStep(
name="Data Preparation”,
script_name="data_preparation.py"”,
arguments=["--dataset", dataset.as_named_input("raw_data"),

"--prepared_data", prepared_data],
outputs=[prepared_data],
compute_target=cpu_cluster,
source_directory="Scripts/",
runconfig=run_config,
allow_reuse=True

Figure 11: Pipeline Step - 1 — Data Preparation



model training step = PythonScriptStep(
name="Model Training",
script _name="vit _model training.py"”,
arguments=["--prepared_data", prepared_data,

"--model_data", model_data],

inputs=[prepared_data],
outputs=[model data],
compute target=cpu_cluster,
source_directory="Scripts/",
runconfig=run_config,
allow_reuse=True

Figure 12: Pipeline Step - 2 — ViT Model Training

model evaluation step = PythonScriptStep(
name="Model Evaluation",
script name="model evaluation.py",
arguments=["--prepared_data", prepared_data,

"--model data", model data],

inputs=[prepared _data, model data],
compute target=cpu_cluster,
source_directory="Scripts/",
runconfig=run_config,
allow_reuse=True

Figure 13: Pipeline Step - 3 — Model Evaluation

# Create the pipeline
pipeline_steps = [data_prep_step, model training step, model evaluation_step]
pipeline = Pipeline(workspace=ws, steps=pipeline_steps)

Figure 14: Build Pipeline



# Submit the pipeline run

experiment = Experiment(ws, "vit_pneumonia_detection")
run = experiment.submit(pipeline)

status = run.get_status()

print("Pipeline run status:", status)

Figure 15: Submit Pipeline and Click on the link to access the pipeline.

E3 Data

Data putput

raw|data
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Figure 16: Pipeline Execution.
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