Google Professional-Machine-Learning-Engineer% £}
58, Professional-Machine-Learning-Engineerf## i 5k

BT hR

BB ng &
28,

..
oy
ol

Official Google Cloud Certified

Professional
Machine Learning
Engineer

Study Guide

Includes interactive online learning
environment and study tocls:
-2 CUSIom |_:I'£i(,'-'.l'{_)E'_;' EXAIMTIS
o « More than 200 electronic flashcards
_" « Searchable key term glossary

MONA MONA
and Pratap Remamurthy

& 512+ TechdExam Professional-Machine-Learning-Engineer&’ > 7 O —H A REER CRLSh T &
7 : httpsy//drive.google.com/open?id=1AJETINTMoAMQwXTtFbxhOarxV23QN_13

TechdExamid ITRR BB ZB L 22 DANLEBT £ L . /2. ZBELS VA VE 2 RVLEFMEEZBTWL £
¥ . TechdExam® Professional-Machine-Learning- Engineer[B BEEE D AR 23 100%IC i3 3 2 & A I & wWREA
WA SN2 BRTT. b LARBOEE2 T30 KREEZEL TWB L L 256, ¥ TecdExam® Professional-
Machine-Leaming-EngincerR] B # RS £ LW TLEF & v, ChUERBORHEE T 20 CIEFHECHEN LY —0
TTHhs6. COMBREEDLIEBLEVHNTRADHEREIBIZIELNTEET,

Google Professional Machine Learning Engineers® 5 # B84 312 &« RAE G HEBRE L Uy F VA R—2DHE
BICTHRS N 22BHORBCAER T IVERDD 5. CORBETE. GoogeCloud” 5 v k7 + — 4 1M
LTy Ry — 7V THENTRELBMEE €7 Vv EREE S PR T 28>0 THERME£FEL £
T. CORBEHANCRBEIN TS Y. EFIROHEMMH L BREEOS T CRARD T 7 /0 Y — %>
BNz EIET 20, BAXEREATHMEESA T E T, COREWE £ 72, Googe®D Y ¥ — R & B O HFY
KII2=274 D7 7t AEREL. COFHFTOF v ) 72BBS€LOACE>THEELREL LT
WwEg,

Google Professional-Machine-Learning-Enginer ( Google Professional Machine Learning Engineer) 8 2ikBi1d « Googlet

Bt 4 2 Googlen #ft T2 7 0 DL XV DRERFETH Y. Googe Cloud” 7 v b7 + —ACHEEEE €7 VOB
RKERMAETAMLET. CORBE . BRFBOME 2 HRCHEML . Google Cloud”" 7 v b 7 + — AW MW
FEETVOBREBHOZBE,LH 2AAMF RIS THES.


https://drive.google.com/open?id=1AJ8TjN7MoAMQwXTtFbxhOarxV23QN_l3
https://jp.fast2test.com/Professional-Machine-Learning-Engineer-premium-file.html

>> Google Professional-Machine-Learning-Engineeri% ¥} #1568 <<

Professional-Machine-Learning-EngineeriA 5% O ¥t 51 | 588 &
Professional-Machine-Learning-Engineer % ¥} #1585 A 5% | IE 5 ¥ % Google
Professional Machine Learning Engineer i ## & 5 5 31 hX

TechdExam® Google D Professional-Machine-Learning-Engineerif 8 b L —=> 7 ERHEPDFER E Y 7 + 7 = 7 DR
TRHEL £ 7. % 1 id TechdExam® Google D Professional-Machine-Learning-EngineersABR D R & &2 F & h £ 7.
ZLT. Z2OZFEEMONBTEAN—FENFHL T EEELH L TT . Zhik & o &8 DGoogle® Professional-
Machine-Learning-Engineerid BRI 4% 2 C L DR WS EBRTT. ¢ LABRKIC L35G, TO0EE <. ik
bEEROEHA*2HEEL £7.

Google Professional Machine Learning Engineer 38 X Professional-Machine-
Learning-Engineer &8 5% [ fE (Q163-Q168):

HM #163

You work for a pet food company that manages an online forum Customers upload photos of their pets on the forumto share with
others About 20 photos are uploaded daily You want to automatically and in near real time detect whether each uploaded photo has
an animal You want to prioritize time and minimize cost of your application development and deployment What should you do?

¢ A Manually label previously submitted images with bounding boxes around any animals Build an AutoML object detection
model by using Vertex Al Deploy the model to a Vertex Al endpoint Send new user-submitted images to your model
endpoint to detect whether each photo has an animal.

¢ B. Manually label previously submitted images as having animals or not Create an image dataset on Vertex Al Train a
classification model by using Vertex AutoML to distinguish the two classes Deploy the model to a Vertex Al endpoint Send
new user-submitted images to your model endpoint to classify whether each photo has an animal.

¢ C. Download an object detection model from TensorFlow Hub. Deploy the model to a Vertex Al endpoint. Send new user-
submitted images to the model endpoint to classify whether each photo has an animal.

¢ D. Send user-submitted images to the Cloud Vision API Use object localization to identify all objects in the image and
compare the results against a list of animals.

IEf#: D
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Cloud Vision API is a service that allows you to analyze images using pre-trained machine learning models1. You can use Cloud
Vision API to perform various tasks, such as face detection, text extraction, logo recognition, and object localizationl. Object
localization is a feature that allows you to detect multiple objects in an image and draw bounding boxes around them2. You can also
get the labels and confidence scores for each detected object2.

By sending user-submitted images to the Cloud Vision AP, you can use object localization to identify all objects in the image and
compare the results against a list of animals. You can use the OBJECT LOCALIZATION feature type in the
AnnotateImageRequest to request object localization3. You can then use the localizedObjectAnnotations field in the
AnnotatelmageResponse to get the list of detected objects, their labels, and their confidence scores. You can compare the labels
with a predefined list of animals, such as dogs, cats, birds, etc., and determine whether the image has an animal or not.

This option is the best for your scenario, because it allows you to automatically and in near real time detect whether each uploaded
photo has an animal, without requiring any manual labeling, model training, or model deployment. You can also prioritize time and
minimize cost of your application development and deployment, as you can use the Cloud Vision API as a ready-to-use service,
without needing any machine learning expertise or infrastructure.

The other options are not suitable for your scenario, because they either require manual labeling, model training, or model
deployment, which would increase the time and cost of your application development and deployment, or they use object detection
models, which are more complex and computationally expensive than object localization models, and are not necessary for your
simple task of detecting whether an image has an animal or not.

Reference:

Cloud Vision API | Google Cloud

Object localization | Cloud Vision API | Google Cloud

AnnotatelmageRequest | Cloud Vision API | Google Cloud

[AnnotatelmageResponse | Cloud Vision API | Google Cloud]
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You have created a Vertex Al pipeline that includes two steps. The first step preprocesses 10 TB data completes in about 1 hour,
and saves the result in a Cloud Storage bucket The second step uses the processed data to train a model You need to update the
model's code to allow you to test different algorithms You want to reduce pipeline execution time and cost, while also minimizing
pipeline changes What should you do?

¢ A. Add a pipeline parameter and an additional pipeline step Depending on the parameter value the pipeline step conducts or
skips data preprocessing and starts model training,

¢ B. Enable caching for the pipeline job. and disable caching for the model training step.

¢ C. Configure a machine with more CPU and RAM from the compute-optimized machine family for the data preprocessing
step.

¢ D. Create another pipeline without the preprocessing step, and hardcode the preprocessed Cloud Storage file location for
model training.
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The best option for reducing pipeline execution time and cost, while also minimizing pipeline changes, is to enable caching for the
pipeline job, and disable caching for the model training step. This option allows you to leverage the power and simplicity of Vertex
Al Pipelines to reuse the output of the data preprocessing step, and avoid unnecessary recomputation. Vertex Al Pipelines is a
service that can orchestrate machine learning workflows using Vertex Al. Vertex Al Pipelines can run preprocessing and training
steps on custom Docker images, and evaluate, deploy, and monitor the machine learning model. Caching is a feature of Vertex Al
Pipelines that can store and reuse the output of a pipeline step, and skip the execution of the step if the input parameters and the
code have not changed. Caching can help you reduce the pipeline execution time and cost, as you do not need to re-run the same
step with the same mput and code. Caching can also help you mmimize the pipeline changes, as you do not need to add or remove
any pipeline steps or parameters. By enabling caching for the pipeline job, and disabling caching for the model traning step, you can
create a Vertex Al pipeline that includes two steps. The first step preprocesses 10 TB data, completes in about 1 hour, and saves
the result in a Cloud Storage bucket. The second step uses the processed data to train a model. You can update the model's code to
allow you to test different algorithms, and run the pipeline job with caching enabled. The pipeline job will reuse the output of the data
preprocessing step from the cache, and skip the execution of the step. The pipeline job will run the model training step with the
updated code, and disable the caching for the step. This way, you can reduce the pipeline execution time and cost, while also
minimizing pipeline changes1.

The other options are not as good as option D, for the following reasons:

Option A: Adding a pipeline parameter and an additional pipeline step, depending on the parameter value, the pipeline step conducts
or skips data preprocessing and starts model training, would require more skills and steps than enabling caching for the pipeline job,
and disabling caching for the model training step. A pipeline parameter is a variable that can be used to control the input or output of
a pipeline step. A pipeline parameter can help you customize the pipeline logic and behavior, and experiment with different values.
An additional pipeline step is a new instance of a pipeline component that can performa part of the pipeline workflow, such as data
preprocessing or model training, An additional pipeline step can help you extend the pipeline flnctionality and complexity, and handle
different scenarios. However, adding a pipeline parameter and an additional pipeline step, depending on the parameter value, the
pipeline step conducts or skips data preprocessing and starts model training, would require more skills and steps than enabling
caching for the pipeline job, and disabling caching for the model training step. You would need to write code, define the pipeline
parameter, create the additional pipeline step, implement the conditional logic, and compile and run the pipeline. Moreover, this
option would not reuse the output of the data preprocessing step from the cache, but rather from the Cloud Storage bucket, which
can increase the data transfer and access costsl.

Option B: Creating another pipeline without the preprocessing step, and hardcoding the preprocessed Cloud Storage file location for
model training, would require more skills and steps than enabling caching for the pipeline job, and disabling caching for the model
training step. A pipeline without the preprocessing step is a pipeline that only includes the model training step, and uses the
preprocessed data from the Cloud Storage bucket as the mput. A pipeline without the preprocessing step can help you avoid running
the data preprocessing step every time, and reduce the pipeline execution time and cost. However, creating another pipeline without
the preprocessing step, and hardcoding the preprocessed Cloud Storage file location for model training, would require more skills
and steps than enabling caching for the pipeline job, and disabling caching for the model training step. You would need to write
code, create a new pipeline, remove the preprocessing step, hardcode the Cloud Storage file location, and conpile and run the
pipeline. Moreover, this option would not reuse the output of the data preprocessing step firom the cache, but rather from the Cloud
Storage bucket, which can increase the data transfer and access costs. Furthermore, this option would create another pipeline,
which can increase the maintenance and management costs|.

Option C: Configuring a machine with more CPU and RAM from the compute-optimized machine family for the data preprocessing
step, would not reduce the pipeline execution time and cost, while also minimizing pipeline changes, but rather increase the pipeline
execution cost and complexity. A machine with more CPU and RAM from the compute-optimized machine family is a virtual
machine that has a high ratio of CPU cores to memory, and can provide high performance and scalability for compute-intensive
workloads. A machine with more CPU and RAM from the compute-optimized machine family can help you optimize the data



preprocessing step, and reduce the pipeline execution time. However, configuring a machine with more CPU and RAM from the
compute-optimized machine family for the data preprocessing step, would not reduce the pipeline execution time and cost, while also
minimizing pipeline changes, but rather increase the pipeline execution cost and complexity. You would need to write code, configure
the machine type parameters for the data preprocessing step, and compile and run the pipeline. Moreover, this option would
increase the pipeline execution cost, as machines with more CPU and RAM from the compute-optimized machine family are more
expensive than machines with less CPU and RAM from other machine families. Furthermore, this option would not reuse the output
of the data preprocessing step from the cache, but rather re-run the data preprocessing step every time, which can increase the
pipeline execution time and cost1.

Reference:

Preparing for Google Cloud Certification: Machine Learning Engineer, Course 3: Production ML Systens, Week 3: MLOps Google
Cloud Professional Machine Learning Engineer Exam Guide, Section 3: Scaling ML models in production, 3.2 Automating ML
workflows Official Google Cloud Certified Professional Machine Learning Engineer Study Guide, Chapter 6: Production ML
Systems, Section 6.4: Automating ML Workflows Vertex Al Pipelines Caching Pipeline parameters Machine types
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A Machine Learning Specialist is developing a custom video recommendation model for an application. The dataset used to train this
model is very large with millions of data points and is hosted in an Amazon S3 bucket.

The Specialist wants to avoid loading all of this data onto an Amazon SageMaker notebook instance because it would take hours to
move and will exceed the attached 5 GB Amazon EBS volume on the notebook instance.

‘Which approach allows the Specialist to use all the data to train the model?

e A Launch an Amazon EC2 instance with an AWS Deep Learning AMI and attach the S3 bucket to the nstance. Train on a
small amount of the data to verify the training code and hyperparameters. Go back to Amazon SageMaker and train using the
full dataset

¢ B. Load a smaller subset of the data into the SageMaker notebook and train locally. Confirm that the training code is
executing and the model parameters seem reasonable. Initiate a SageMaker training job using the full dataset from the S3
bucket using Pipe input mode.

e C. Use AWS Glue to train a model using a small subset of the data to confirm that the data will be compatible with Amazon
SageMaker. Initiate a SageMaker training job using the full dataset from the S3 bucket using Pipe mput mode.

¢ D. Load a smaller subset of the data into the SageMaker notebook and train locally. Confirm that the training code is
executing and the model parameters seem reasonable. Launch an Amazon EC2 instance with an AWS Deep Learning AMI
and attach the S3 bucket to train the full dataset.

IEf#: B
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You are developing an ML model that predicts the cost of used automobiles based on data such as location, condition model type
color, and engne-'battery efficiency. The data is updated every night Car dealerships will use the model to determine appropriate car
prices. You created a Vertex Al pipeline that reads the data splits the data into training/evaluation/test sets performs feature
engineering trains the model by using the training dataset and validates the model by using the evaluation dataset. You need to
configure a retraining workflow that minimizes cost What should you do?

e A. Compare the training and evaluation losses of the current run If the losses are similar deploy the model to a Vertex Al
endpoint with training/serving skew threshold model monitoring When the model monitoring threshold is tnggered redeploy the
pipeline.

e B. Compare the training and evaluation losses of the current run Ifthe losses are similar, deploy the model to a Vertex Al
endpoint Configure a cron job to redeploy the pipeline every night.

e C. Compare the results to the evaluation results froma previous run Ifthe performance improved deploy the model to a
Vertex Al endpoint with training/serving skew threshold model monitoring. When the model monitoring threshold is triggered,
redeploy the pipeline.

e D. Compare the results to the evaluation results froma previous run If the performance improved deploy the model to a
Vertex Al endpoint Configure a cron job to redeploy the pipeline every night.

EfE: A
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Comparing the training and evaluation losses of the current run is a good way to check if the model is overfitting or underfitting. If the
losses are similar, it means that the model is generalizing well and can be deployed to a Vertex Al endpoint. Vertex Al endpoint is a
service that allows you to serve your ML models online and scale them automatically. By using a training/serving skew threshold



model monitoring, you can detect if there is a significant difference between the data used for training and the data used for serving,
This can indicate that the model is becoming stale or inaccurate over time. When the model monitoring threshold is triggered, it
means that the model needs to be retrained with the latest data. By redeploying the pipeline, you can automate the retraining process
and update the model with the new data. This way, you can minimize the cost of retraining and ensure that your model is always up-
to-date and accurate. References:

* Vertex Al documentation

* Vertex Al endpoint documentation

* Model monitoring documentation

* Preparing for Google Cloud Certification: Machine Learning Engineer Professional Certificate
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You need to execute a batch prediction on 100 million records in a BigQuery table with a custom TensorFlow DNN regressor
model, and then store the predicted results in a BigQuery table. You want to minimize the effort required to build this inference
pipeline. What should you do?

e A Create a Dataflow pipeline to convert the data in BigQuery to TFRecords. Run a batch inference on Vertex Al Prediction,
and write the results to BigQuery.

e B. Use the TensorFlow BigQuery reader to load the data, and use the BigQuery API to write the results to BigQuery.

e C. Load the TensorFlow SavedModel in a Dataflow pipeline. Use the BigQuery I/O connector with a custom finction to
perform the inference within the pipeline, and write the results to BigQuery.

e D. Import the TensorFlow model with BigQuery ML, and run the ml.predict function.

IEf#: D

A -

* Option A is correct because importing the TensorFlow model with BigQuery ML, and running the ml.predict finction is the easiest
way to execute a batch prediction on a large BigQuery table with a custom TensorFlow model, and store the predicted results in
another BigQuery table. BigQuery ML

* allows you to import TensorFlow models that are stored in Cloud Storage, and use them for prediction with SQL queries1. The
mlpredict fnction returns a table with the predicted values, which can be saved to another BigQuery table2.

* Option B is incorrect because using the TensorFlow BigQuery reader to load the data, and using the BigQuery API to write the
results to BigQuery requires more effort to build the inference pipeline than option A. The TensorFlow BigQuery reader is a way to
read data from BigQuery into TensorFlow datasets, which can be used for training or prediction3. However, this option also
requires writing code to load the TensorFlow model, run the prediction, and use the BigQuery API to write the results back to
BigQuery4.

* Option C is incorrect because creating a Dataflow pipeline to convert the data in BigQuery to TFRecords, running a batch
inference on Vertex Al Prediction, and writing the results to BigQuery requires more effort to build the inference pipeline than option
A. Dataflow is a service for creating and running data processing pipelines, such as ETL (extract, transform, load) or batch
processing5. Vertex Al Prediction is a service for deploying and serving ML models for online or batch prediction. However, this
option also requires writing code to create the Dataflow pipeline, convert the data to TFRecords, run the batch inference, and write
the results to BigQuery.

* Option D is incorrect because loading the TensorFlow SavedModel in a Dataflow pipeline, using the BigQuery I/O connector with
a custom function to perform the inference within the pipeline, and writing the results to BigQuery requires more effort to build the
inference pipeline than option A. The BigQuery I/O connector is a way to read and write data from BigQuery within a Dataflow
pipeline. However, this option also requires writing code to load the TensorFlow SavedModel, create the custom function for
inference, and write the results to BigQuery.

References:

* Tmporting models into BigQuery ML

* Using imported models for prediction

* TensorFlow BigQuery reader

* BigQuery API

* Dataflow overview

* [Vertex Al Prediction overview]

* [Batch prediction with Dataflow]

* [BigQuery /O connector]

* [Using TensorFlow models in Dataflow]
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