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A Machine Learning team runs its own training algorithm on Amazon SageMaker. The training algorithm requires external assets.
The teamneeds to submit both its own algorithm code and algorithm+specific parameters to Amazon SageMaker.

‘What combination of services should the teamuse to build a custom algorithm in Amazon SageMaker?

(Choose two.)
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A. Amazon ECS

B. AWS Secrets Manager
C. Amazon ECR

D. AWS CodeStar

E. Amazon S3
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The Machine Learning team wants to use its own training algorithm on Amazon SageMaker, and submit both its own algorithm code
and algorithm-specific parameters. The best combination of services to build a custom algorithm in Amazon SageMaker are Amazon
ECR and Amazon S3.

Amazon ECR s a fully managed container registry service that allows you to store, manage, and deploy Docker container images.
You can use Amazon ECR to create a Docker image that contains your training algorithm code and any dependencies or libraries
that it requires. You can also use Amazon ECR to push, pull, and manage your Docker images securely and reliably.

Amazon S3 is a durable, scalable, and secure object storage service that can store any amount and type of data. You can use
Amazon S3 to store your training data, model artifacts, and algorithm-specific parameters.

You can also use Amazon S3 to access your data and parameters from your training algorithm code, and to write your model output
to a specified location.

Therefore, the Machine Learning team can use the following steps to build a custom algorithm in Amazon SageMaker:

Wirite the training algorithm code in Python, using the Amazon SageMaker Python SDK or the Amazon SageMaker Containers
library to mteract with the Amazon SageMaker service. The code should be able to read the mput data and parameters from
Amazon S3, and write the model output to Amazon S3.

Create a Dockerfile that defines the base image, the dependencies, the environment variables, and the commands to run the training
algorithm code. The Dockerfile should also expose the ports that Amazon SageMaker uses to communicate with the container.
Build the Docker image using the Dockerfile, and tag it with a meaningful name and version.

Push the Docker image to Amazon ECR, and note the registry path of the image.

Upload the training data, model artifacts, and algorithm-specific parameters to Amazon S3, and note the S3 URISs of'the objects.
Create an Amazon SageMaker training job, using the Amazon SageMaker Python SDK or the AWS CLL

Specify the registry path of the Docker image, the S3 URIs of the input and output data, the algorithm- specific parameters, and
other configuration options, such as the instance type, the number of instances, the IAM role, and the hyperparameters.

Monttor the status and logs of the training job, and retrieve the model output from Amazon S3.

Use Your Own Training Algorithms

Amazon ECR - Amazon Web Services

Amazon S3 - Amazon Web Services
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A data scientist is trying to improve the accuracy of a neural network classification model. The data scientist wants to run a large
hyperparameter tuning job in Amazon SageMaker.

However, previous smaller tuning jobs on the same model often ran for several weeks. The ML specialist wants to reduce the
computation time required to run the tuning job.

Which actions will MOST reduce the computation time for the hyperparameter tuning job? (Select TWO.)

A. Use the grid search tuning strategy

B. Use the Hyperband tuning strategy.

C. Set a lower value for the MaxNumberOfTraininglobs parameter.
D. Set a lower value for the MaxParalle[TrainingJobs parameter.

E. Increase the number of hyperparameters.

EME: B. C

AR :

The Hyperband tuning strategy is a multi- fidelity based tuning strategy that dynamically reallocates resources to the most promising
hyperparameter configurations. Hyperband uses both intermediate and final results of training jobs to stop under-performing jobs
and reallocate epochs to well-utilized hyperparameter configurations. Hyperband can provide up to three times faster
hyperparameter tuning compared to other strategies1. Setting a lower value for the MaxNumberOfTrainingJobs parameter can also
reduce the computation time for the hyperparameter tuning job by limiting the number of training jobs that the tuning job can launch.
This can help avoid unnecessary or redundant training jobs that do not improve the objective metric.

The other options are not effective ways to reduce the computation time for the hyperparameter tuning job. Increasing the number of
hyperparameters will increase the complexity and dimensionality of the search space, which can result in longer computation time and



lower performance. Using the grid search tuning strategy will also increase the computation time, as grid search methodically
searches through every combination of hyperparameter values, which can be very expensive and inefficient for large search spaces.
Setting a lower value for the MaxParallelTrainingJobs parameter will reduce the number of training jobs that can run in parallel,
which can slow down the tuning process and increase the waiting time.

References:

* How Hyperparameter Tuning Works

* Best Practices for Hyperparameter Tuning

* Hyperparameter Tuner

* Amazon SageMaker Automatic Model Tuning now provides up to three times faster hyperparameter tuning with Hyperband
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A retail company is ingesting purchasing records from its network of20,000 stores to Amazon S3 by using Amazon Kinesis Data
Firehose. The company uses a small, server-based application in each store to send the data to AWS over the internet. The
company uses this data to train a machine learning model that is retrained each day. The company's data science team has identified
existing attributes on these records that could be combined to create an improved model.

‘Which change will create the required transformed records with the LEAST operational overhead?

¢ A Launch a fleet of Amazon EC2 instances that include the transformation logic. Configure the EC2 instances with a daily
cron job to transform the records that accumulate in Amazon S3. Deliver the transformed records to Amazon S3.

¢ B. Create an AWS Lambda function that can transform the incoming records. Enable data transformation on the ingestion
Kinesis Data Firehose delivery stream. Use the Lambda function as the invocation target.

¢ C. Deploy an Amazon EMR cluster that runs Apache Spark and includes the transformation logic. Use Amazon EventBridge
(Amazon CloudWatch Events) to schedule an AWS Lambda function to launch the cluster each day and transform the
records that accumulate in Amazon S3. Deliver the transformed records to Amazon S3.

¢ D. Deploy an Amazon S3 File Gateway in the stores. Update the in-store software to deliver data to the S3 File Gateway.
Use a scheduled daily AWS Glue job to transform the data that the S3 File Gateway delivers to Amazon S3.

Ef#: B
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A data scientist uses Amazon SageMaker Data Wrangler to define and perform transformations and feature engineering on historical
data. The data scientist saves the transformations to SageMaker Feature Store.

The historical data is periodically uploaded to an Amazon S3 bucket. The data scientist needs to transform the new historic data and
add it to the online feature store The data scientist needs to prepare the .....historic data for training and inference by using native
integrations.

Which solution will meet these requirements with the LEAST development effort?

e A. Configure Amazon EventBridge to run a predefined SageMaker pipeline to perform the transformations when a new data
is detected in the S3 bucket.

¢ B. Runan AWS Step Functions step and a predefined SageMaker pipeline to perform the transformations on each new
dalaset that arrives in the S3 bucket

e C. Use AWS Lambda to run a predefined SageMaker pipeline to perform the transformations on each new dataset that
arrives in the S3 bucket.

e D. Use Apache Airflow to orchestrate a set of predefined transformations on each new dataset that arrives in the S3 bucket.

IEf#E: A

AR :

The best solution is to configure Amazon EventBridge to run a predefined SageMaker pipeline to perform the transformations when
a new data is detected in the S3 bucket. This solution requires the least development effort because it leverages the native integration
between EventBridge and SageMaker Pipelines, which allows you to trigger a pipeline execution based on an event rule.
EventBridge can monitor the S3 bucket for new data uploads and invoke the pipeline that contains the same transformations and
feature engineering steps that were defined in SageMaker Data Wrangler. The pipeline can then ingest the transformed data into the
online feature store for training and inference.

The other solutions are less optimal because they require more development effort and additional services.

Using AWS Lambda or AWS Step Functions would require writing custom code to invoke the SageMaker pipeline and handle any
errors or retries. Using Apache Airflow would require setting up and maintaining an Airflow server and DAGs, as well as integrating
with the SageMaker APL.

Amazon EventBridge and Amazon SageMaker Pipelines integration



Create a pipeline using a JSON specification
Ingest data into a feature group
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A machine learning specialist is running an Amazon SageMaker endpoint using the built-in object detection algorithm on a P3
instance for real-time predictions in a company's production application. When evaluating the model's resource utilization, the
specialist notices that the model is using only a fraction of the GPU.

Which architecture changes would ensure that provisioned resources are being utilized effectively?

A. Redeploy the model on a P3dn instance.

B. Deploy the model onto an Amazon Elastic Container Service (Amazon ECS) cluster using a P3 instance.
C. Redeploy the model as a batch transform job on an M5 instance.

D. Redeploy the model on an M5 instance. Attach Amazon Elastic Inference to the instance.

IEfE: D
e

The best way to ensure that provisioned resources are being utilized effectively is to redeploy the model on an M5 instance and
attach Amazon Elastic Inference to the instance. Amazon Elastic Inference allows you to attach low-cost GPU-powered
acceleration to Amazon EC2 and Amazon SageMaker instances to reduce the cost of running deep learning inference by up to 75%.
By using Amazon Elastic Inference, you can choose the instance type that is best suited to the overall CPU and memory needs of
your application, and then separately configure the amount of inference acceleration that you need with no code changes. This way,
you can avoid wasting GPU resources and pay only for what you use.

Option A is incorrect because a batch transform job is not suitable for real-time predictions. Batch transform s a high-performance
and cost-effective feature for generating inferences using your traned models. Batch transform manages all of the compute resources
required to get inferences. Batch transform is ideal for scenarios where you're working with large batches of data, don't need sub-
second latency, or need to process data that is stored in Amazon S3.

Option C is incorrect because redeploying the model on a P3dn instance would not improve the resource utilization. P3dn instances
are designed for distributed machine learning and high performance computing applications that need high network throughput and
packet rate performance. They are not optimized for inference workloads.

Option D is incorrect because deploying the model onto an Amazon ECS cluster using a P3 instance would not ensure that
provisioned resources are being utilized effectively. Amazon ECS is a fully managed container orchestration service that allows you
to run and scale containerized applications on AWS. However, using Amazon ECS would not address the issue of underutilized
GPU resources. In fact, it might introduce additional overhead and complexity in managing the cluster.

Amazon Elastic Inference - Amazon SageMaker

Batch Transform - Amazon SageMaker

Amazon EC2 P3 Instances

Amazon EC2 P3dn Instances

Amazon Elastic Container Service
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