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HA #124

An ML engineer needs to deploy a trained model that is based on a genetic algorithm. The algorithm solves a complex problem and
can take several minutes to generate predictions.

‘When the model is deployed, the model needs to access large amounts of data to process requests. The requests can involve as
much as 100 MB of data.

Which deployment solution will meet these requirements with the LEAST operational overhead?

A. Deploy the model to an Amazon SageMaker Asynchronous Inference endpoint.

B. Package the model as a container. Deploy the model to Amazon Elastic Container Service (Amazon ECS) on Amazon
EC2 instances.

e (. Deploy the model to an Amazon SageMaker real-time endpoint.

D. Deploy the model to Amazon EC2 instances in an Auto Scaling group behind an Application Load Balancer.


https://drive.google.com/open?id=1M15pVNau-jIF5kdGN7qsKQluECCcSvbU
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SageMaker Asynchronous Inference is designed for models with long processing times and large payloads. It can handle input data
up to 1 GB and avoids holding open connections during long inference runs, reducing operational overhead compared to managing
EC2 or ECS mfrastructure.

This makes it the best fit for the genetic algorithm model that takes minutes and processes large requests.
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An ML engineer is working on an ML model to predict the prices of similarly sized homes. The model will base predictions on
several features The ML engineer will use the following feature engineering techniques to estimate the prices of the homes:

* Feature splitting

* Logarithmic transformation

* One-hot encoding

* Standardized distribution

Select the correct feature engineering techniques for the following list of features. Each feature engineering technique should be
selected one time or not at all (Select three.)
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Explanation:

* City (name): One-hot encoding

* Type_year (type of home and year the home was built): Feature splitting

* Size of the building (square feet or square meters): Standardized distribution

* City (name): One-hot encoding

* Why? The "City" is a categorical feature (non-numeric), so one-hot encoding is used to transform it into a numeric format. This
encoding creates binary columns for each unique category (e.g., cities like "New York" or "Los Angeles"), which the model can
mterpret.

* Type_year (type of home and year the home was built): Feature splitting

* Why? "Type_year" conmbines two pieces of information into one column, which could confuse the model. Feature splitting
separates this column into two distinct features: "Type of home" and

"Year built," enabling the model to process each feature independently.

* Size of the building (square feet or square meters): Standardized distribution

* Why? Size is a continuous numerical variable, and standardization (scaling the feature to have a mean of 0 and a standard deviation
of 1) ensures that the model treats it fairly compared to other features, avoiding bias from differences in feature scale.

By applying these feature engineering techniques, the ML engineer can ensure that the input data is correctly formatted and optimized
for the model to make accurate predictions.
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Case Study

A company is building a web-based Al application by using Amazon SageMaker. The application will provide the following
capabilities and features: ML experimentation, training, a central model registry, model deployment, and model monitoring,

The application must ensure secure and isolated use of training data during the ML lifecycle. The training data is stored in Amazon
S3.

The company is experimenting with consecutive training jobs.

How can the company MINIMIZE ifrastructure startup times for these jobs?

A. Use Managed Spot Training.

B. Use SageMaker managed warm pools.

C. Use the SageMaker distributed data parallelism (SMDDP) library.
D. Use SageMaker Training Compiler.
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‘When running consecutive training jobs in Amazon SageMaker, infrastructure provisioning can introduce latency, as each job
typically requires the allocation and setup of compute resources. To minimize this startup time and enhance efficiency, Amazon



SageMaker offers Managed Warm Pools.

Key Features of Managed Warm Pools:

Reduced Latency: Reusing existing infrastructure significantly reduces startup time for training jobs.

Configurable Retention Period: Allows retention of resources after training jobs complete, defined by the
KeepAlivePeriodInSeconds parameter.

Automatic Matching: Subsequent jobs with matching configurations (e.g., instance type) can reuse retained infrastructure.
Implementation Steps:

Request Warm Pool Quota Increase: Increase the default resource quota for warm pools through AWS Service Quotas.
Configure Training Jobs:

Set KeepAlivePeriodInSeconds for the first training job to retain resources.

Ensure subsequent jobs match the retained pool' s configuration to enable reuse.

Monitor Warm Pool Usage: Track warm pool status through the SageMaker console or API to confirm resource reuse.
Considerations:

Billing: Resources in warm pools are billable during the retention period.

Matching Requirements: Jobs must have consistent configurations to use warm pools effectively.

Alternative Options:

Managed Spot Training: Reduces costs by using spare capacity but doesn't address startup latency.

SageMaker Training Compiler: Optimizes training time but not infrastructure setup.

SageMaker Distributed Data Parallelism Library: Enhances training efficiency but doesn't reduce setup time.

By using Managed Warm Pools, the company can significantly reduce startup latency for consecutive training jobs, ensuring faster
experimentation cycles with minimal operational overhead.

AWS Documentation: Managed Warm Pools

AWS Blog: Reduce ML Model Training Job Startup Time
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An ML engineer needs to run intensive model training jobs each month that can take 48-72 hours. The jobs can be interrupted and
resumed. The engineer has a fixed budget and needs the most cost-effective compute option.

Which solution will meet these requirements?

A. Purchase SageMaker Al Savings Plans.

B. Purchase Reserved Instances with partial upfront payment.
C. Purchase Spot Instances that use automated checkpoints.
D. Purchase On-Demand Instances.
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Amazon EC2 Spot Instances provide unused compute capacity at discounts of up to 90%. AWS documentation strongly
recommends Spot Instances for interruptible workloads such as long-running ML training jobs that can resume from checkpoints.
By enabling automatic checkpointing, SageMaker saves model state periodically to Amazon S3. If the Spot Instance is interrupted,
training can resume with mmnimal loss of progress.

Reserved Instances and Savings Plans require long-term commitment and are not as cost-eftective for sporadic workloads. On-
Demand Instances are the most expensive option.

Therefore, Option D is the most cost-effective solution.
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A conpany is using Amazon SageMaker to create ML models. The company's data scientists need fine-grained control of the ML
workflows that they orchestrate. The data scientists also need the ability to visualize SageMaker jobs and workflows as a directed
acyclic graph (DAG). The data scientists must keep a running history of model discovery experiments and must establish model
governance for auditing and compliance verifications.

Which solution will meet these requirements?

e A. Use AWS CodePipeline and its integration with SageMaker Studio to manage the entire ML workflows. Use SageMaker
ML Lineage Tracking for the running history of experiments and for auditing and compliance verifications.

e B. Use SageMaker Pipelines and its integration with SageMaker Experiments to manage the entire ML workflows. Use
SageMaker Experiments for the running history of experiments and for auditing and compliance verifications.

e (. Use AWS CodePipeline and its integration with SageMaker Experiments to manage the entire ML workflows. Use
SageMaker Experiments for the running history of experiments and for auditing and compliance verifications.



e D. Use SageMaker Pipelines and its integration with SageMaker Studio to manage the entire ML workflows. Use
SageMaker ML Lineage Tracking for the running history of experiments and for auditing and compliance verifications.
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