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Train ML models quickly and
cost-effectively with Amazon SageMaker
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Why optimize model training, and what to optimize for?
How model training works on Amazon SageMaker
Tools and tips for efficient training

Demo
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Recap and resources
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Priorities first: What are we optimizing for?

aws

S

Quality

Accuracy
Robustness?
Explainability?
Fairness?
Privacy?

Other qualities?
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Priorities first: Training is only part of the story

Inference may drive
up to

90%

of ML project
infrastructure costs

Focus on training can be a

symptom

of organizational blockers to production deployment

W
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Priorities first: What are we optimizing for?

We should expect some

Accuracy
Robustness? tradE'OffS,
: Explainability?
Quality F;(Fr:elzs?bl d but hopefully can find
Privacy? SRS
Other qualities? easy wins too

aws
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AWS Al Services

Fully-managed services
for both pre-trained
and bring-your-own-
data Al applications

aws
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3

SageMaker Built-In
Algos & Marketplace

17+ families of
SageMaker-native
algorithms, plus more
via AWS Marketplace

o

SageMaker
Autopilot

Automated but
transparent, end-to-end
learning for tabular
data

ake use of pre-built algorithms and services

oo

A\ Ml
58 5=

SageMaker
JumpStart

Deployable ML solution
templates, additional
algorithms and pre-
trained public models
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Understanding Amazon SageMaker infrastructur

“Work from the notebook, not on the notebook”

aws
~—

® @0 @ sageMaker Studio i+

€ > C a httpsy/f di t-2 .aws/lab#

@Ws File Edit View Run Kemel Git Tabs Settings Help

% e Incognito e H

m [ rendomant forestipyb X & Trial Component Chart X —
CHART PROPERTIES =
B+ XO B » m C Code v O gt conda_python3 O
Data
TRIAL COMPONENTS 9 rows selected. Select rows to toggle chart visibility. e
Computing Anomaly Scores e
Experiment Trial Trial Component Type @ Summary statistics
o Now, let's compute and plot the anomaly scores from the entire taxi dataset. @ Fruits111 Apple111 L y arn:aws:sager
@ Fruits111 Apple111 : amn:awssages | Charttype
[ 1: results - rcf_inference.predict(taxi_data_numpy) ® . @ Bar
Fruits111 Apple111 I aws:
@ scores - [datum[ 1 for datum in resultsl 11 it i — ou
@ Fruits111 Apple111 ) 5 arn:aws:saget das
@ Fruits111 Apple111 aws: @ Soattarplot
X\ taxi_datal 1 - pd.Series(scores, index-taxi_data.index) G iy St
taxi_data.head() @ Fruits111 Applel1l e x AM-AWSSAGE! | x-axis dimension
@ Fruits111 Apple111 A arn:aws:saget
B fig, ax1 - plt.subplots() ® Fruits111 Aople111 5 g 2 e
582 = a1 BAAX ruits pple’ amawssagel @ Time
R @ Fruits111 Apple111 arn:awssagel @ Periods from start
CHARTS X-axis aggregation
[ @ 1-minute
start, end - 0, (taxi_data) test-metric with 1-minute aggregation X @ 5-minute
taxi_data_subset - taxi_data[start:end] i @ 60-minute
ax1l.plot(taxi_data_subset[ 1, color ,» alpha 9.8) o | | | | | | | | | | i
E) ot (taxi_data_subset [ 1, color 5} s
test-metric - quantitative ¥
ax1.grid(which , axis ) 08
, color ) 0.6 T T
, color: ) q o olo ° ° o
04
s( , colors )
L colors ) 2 T T T T T T T T T T
12PM Thut4 12PM Fri15 12PM Sat16 12PM Nov17 12PM Mon18 12PM Tue19 12PM Wed20 12PM Thu2t 12PM Fri22 12PM
, 40000) timestamp
(s;ores), 1.4 (scores)) -
dth(10)
an
Note that the anomaly score spikes where our eyeball-norm method suggests there is an
anomalous data point as well as in some places where our eyeballs are not as accurate.
A Trial Component List X
Below we print and plot any data points with scores greater than 3 standard deviations
8 TRIAL COMPONENT!
(approx 99.9th percentile) from the mean score. o =
1 rows selected Addchart  Actions ¥ 3
[ ]: score_mean - taxi_datal 1
score_std - taxi_datal .std Status Experiment Type Trial Trial component Monitor
3
Scora. cutoffsiscora Nonitescora 14 @ Completed Fruits111 Training job Apple111 DEMO-minerva-byo-2...
anomalies - taxi_data_subset[taxi_data_subset[ 1 - score_cutoff] © Completed Fruits111 Training job Apple111 DEMO-minerva-byo-2...
anomalies
© Completed Fruits111 Training job Apple111 DEMO-minerva-byo-2...
The following is a list of known anomalous events which occurred in New York City within this © Completed Frults111 Training job Apple111 DEMO-minerva-byo-2..
timeframe:
© Completed Fruits111 Training job Apple111 DEMO-minerva-byo-2...

oMz e

Trial Component Chart
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Understanding Amazon SageMaker infrastructure

“Work from the notebook, not on the notebook”

© @0 G sageMaker Studio x  +

€ > C @& httpsy) di 1-2 aws/lab# % @ | Incognito @ i

3Ws File Edit View Run Kemel Git Tabs Settings Help

m [ rendomat forestipynb X & Trial Component Chart X
T P i
B+ X©O OB » = C Code v O gt conda_python3 O SHARTERORERTIES
Data type

TRIAL COMPONENTS 9 rows selected. Select rows to toggle chart visibility.

Computing Anomaly Scores e
Experiment Trial Trial Component Type @ Summary statistics
o Now, let's compute and plot the anomaly scores from the entire taxi dataset. @ Fruits111 Apple111 DEM y " t arn:aws:sager
@ Fruits111 Apple111 EN : amn:awssages | Charttype
[ 1: results - rcf_inference.predict(taxi_data_numpy) 2 BEN — Bar
@ scores - [datum[ 1 for datum in results[ 1 @ Fruftsit ikt ) i : tina
X\ taxi_datal 1 - pd.Series(scores, index-taxi_data.index
. import boto3 # General r AWS SDK for Python
M e 0]0) oto eneral-purpose (0 ytno
ax2 - axl.twinx . °
& import sagemaker # High-level Python SDK for SageMaker
. # (Both ilabl PyPI
start, end 0, Len(taxi_data) (0 open-source avallable on Fry
= taxi_data_subset - taxi_datalstart:end]
axl.plot(taxi_data_subset[ 1, color » alpha-9.8) o | | | | | | | | | | | | | | | | | I
E) ax2.plot(taxi_data_subset [ 1, color 5} 9 I
test-metric - quantitative v
ax1.grid(which , axis ) 08 T T T T T T T T T T T T T T T T T
» color ) 06 - |
» color ) q o olo ° ° °
04
ck_params( , colors )
ax2.tick_params( , colors ) 024 I ' I ' | : ! I ' I | :
12PM Thut4 12PM Fri15 12PM Sat16 12PM Nov17 12PM Mon18 12PM Tue19 12PM Wed20 12PM Thu2t 12PM Fri22 12PM
im(@, 40000) timestamp
(scores), 1.4 (scores))
gwidth(10) =~
Note that the anomaly score spikes where our eyeball-norm method suggests there is an
anomalous data point as well as in some places where our eyeballs are not as accurate.
A Trial Component List X
Below we print and plot any data points with scores greater than 3 standard deviations
(approx 99.9th percentile) from the mean score. L COEPONENIS
1 rows selected Addchart  Actions ¥ 3
[ 1: score_mean - taxi_datal 1.mean()
score_std - taxi_datal 1.std() Status Experiment Type Trial Trial component Monitor
SCOTA. CULGE{ HISCOTR MeBMitiRecOIN. $10 © Completed Fruits111 Training job Apple111 DEMO-minerva-byo-2...
anomalies - taxi_data_subset[taxi_data_subset[ 1 - score_cutoff] © Completed Fruits111 Training job Apple111 DEMO-minerva-byo-2...
anomalies
© Completed Fruits111 Training job Apple111 DEMO-minerva-byo-2...
The following is a list of known anomalous events which occurred in New York City within this © Completed Frults111 Training job Apple111 DEMO-minerva-byo-2..
timeframe:
© Completed Fruits111 Training job Apple111 DEMO-minerva-byo-2...
oM s e Trial Component Chart
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Understanding Amazon SageMaker infrastructure

“Work from the notebook, not on the notebook”

Script bundle
(with optional
requirements.txt?)

Development environment: R ]
e.g. Amazon SageMaker Studio -~
Amazon SageMaker Notebook

InStances - S = s = ;
© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

aws
~—



Understanding Amazon SageMaker infrastructure

“Work from the notebook, not on the notebook”

Amazon Elastic Container
Registry (Amazon ECR)

Amazon Simple Storage
Service (Amazon S3)

AWS Deep Learning Container images Input B

(for TensorFlow, PyTorch, MXNet, etc) Input A

Script bundle
(with optional
requirements.txt?)

Development environment: ;-
e.g. Amazon SageMaker Studio - : =
Amazon SageMaker Notebook Instances S —

|
i
.

aws -z =z = |
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Understanding Amazon SageMaker infrastructure

“Work from the notebook, not on the notebook”

Amazon Elastic Container

Amazon Simple Storage
Registry (Amazon ECR)

Service (Amazon S3)

AWS Deep Learning Container images Input B

(for TensorFlow, PyTorch, MXNet, etc) Input A

‘

Base Libraries Input Data

Boilerplate Code

Amazon SageMaker

container runtime Hyperparameters Sc.ript bu.ndle
(with optional

requirements.txt?)

EEENE W

Development environment: S
e.g. Amazon SageMaker Studio : =
Amazon SageMaker Notebook Instances S —

i
i

W
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Understanding Amazon SageMaker infrastructure

“Work from the notebook, not on the notebook”

Amazon Elastic Container
Registry (ECR)

oY Amazon Simple Storage
JN Service (Amazon S3)

: : : Input B
AWS Deep Learning Container images :
(for TensorFlow, PyTorch, MXNet, etc) NPt Outputs / Trained Model
Base Libraries Input Data
. :
4 Boilerplate Code
{3 Amazon SageMaker Script bundle Experiment tracking |
N container runtime YPETP (with optional History search
| requirements.txt?) Logs
. Resource metrics

Development environment: : -
e.g. Amazon SageMaker Studio - =
Amazon SageMaker Notebook Instances — —

Algorithm metrics

|
i
i

aws -z =z = |
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(In your notebook)

estimator = Estimator(

coes
use_spot _instances=True,
max_run=60*60*4, # 4hrs training
max_wait=60*60*8, # 8hrs total

chec kpoint_sB_u"‘i=V
instance_count=4,

instance_type="ml.p3.8xlarge"”, .\

°)

ining compute setup and managed spot

Enabling Amazon SageMaker Managed Spot

is simple

* Save up to 90% on compute costs!

« But as good practice, you should implement
checkpointing

Before scaling out, check:

* Your framework and script are set up for multi-
node training (not just duplicating!)

* Input channel distributions (shard or replicate?)

Select appropriate instance type

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Amazon SageMaker distributed training libraries

@

| i |
B

Data Parallelism

Scale out training clusters with
near-linear efficiency, optimized
for AWS networking and instance
topology

aws

]

[ | |
S S o

Model Parallelism

Train models too large to fit
within GPU memory, with
automated model splitting and
sophisticated pipeline scheduling

© 2022, Amazon

Web Services, Inc. or its affiliates. All rights reserve
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| i |
B

Data Parallelism

Scale out training clusters with
near-linear efficiency, optimized
for AWS networking and instance
topology

aws

]

ptimize training with Amazon SageMaker Data Parallel

Support for popular ML framework APIs

0

INY
&

Re-use existing APIs such as Horovod and PyTorch
DistributedDataParallel

Reduced training time

~25% faster with synchronization across GPUs
(as tested with BERT)

Minimal code change

See SM Developer Guide for PyTorch & TensorFlow
instructions — or use Hugging Face Trainer API
scripts with no code changes at all!

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Tune (hyper)-parameters automatically

Services

aws

(In your training script)

Amazon SageMaker

Dashboard

Search

Read in parameters via
/opt/ml/input/config/hyperparameters.json
or CLI arguments

SageMaker Domain
Studio

RStudio

Images
» Ground Truth

Notebook

Processing

print() / log metrics to the console

Training

Algorithms
& Amszan SageMaker Studio

SageMaker resources
Select the resource to view.

Hyperpara

» Inference

Experiments and trials
Feedback

TRIAL COMPONENTS.

(In your notebook)

O rows selected 0/20 filkers

modal-monitoring-2022011603.

Define how Amazon SageMaker should scrape metrics from
your training job logs via RegEx:

mnist-keras 2021-12-06-03-45.
minist keras 2021-12.06-04-1...
mnist-keras2021-12-06-0--pr.
mnlst-karas-2021-12-06-03--pr.
milst-keras-2021-12-06-03-56.
mist-keras-2021-12-06-03--pr.
news-hpo-keras-211206-0203-.
news-hpo-keras-211206.0203-

metric_definitions [
{"Name": "loss", "Regex": r"'loss': (-?[0-9\.\-e]+[,}]1"},

oS- keras-2021-12-06-01-43-...
news-hpo-keras-211206-0203-..
news-hpo-keras-211206-0203-.
news-hpo-keras-211206-0203-.
news-hpo-keras-211206-0203-
ews-keras-2021-12-06-01-4-p...
ows-keras-2021-12-06-01-48-...

foracast-poc-flow-01-02-57-27...
forscast-poc-flow-01-02-52-55.
(© tessthan 20 secsss ago

Tl e

Git: e

aws
~—

Q Search for services, features, blogs, docs, and more

4 / Unassigned trial campenents

model-menitoring-2021122904...
model-menitoring-2021121308...

. 2months ag0

[Option+S]

accuracy

Output data configuration

put path
53://sagemaker-ap-southeast-1-123456789012/

Hyperparameters

Key
batch-size
epochs

model_dir

sagemaker_container_log_level
sagemaker_job_name
sagemaker_parameter_server_enabled

sagemaker_program

Edit View Run Kemel Git Tabs Settings Help

N Terminal1 X (R 1. Data Prey % | [ DesribeTH X | .C AbalonePip X

@ e than s minute ago
Experiment: Unassigned

Trial: Unassigned

‘Trisl Component Crasted: 3 months ago
Trial Component Status: Completed
Training job detailed status: Completed

Trial components: | Layoutim-afs-hao-211006-1408-029-bfSeckb-aws-t.. ¥

Charts Metrics Parameters  Artfacts  AWS settings  Debugger  Model explainablity
2dmap S CHARTS.

20 daysago

1 month ago validation:ioss_avg._last with 1-minute aggregation

1 month ago

18-
1 month age

1 month age
1 month ago
1 month ago
1 month ago
1 month ago
1 month age
1 month age
1 month ago
1 month ago

1 month ago nw  ow  om ==

1 month ago
1 month age
1 it age. a1 00-211008- 14080
1 month ago

validation:ace_last with 1-minuts sggregation

-

2 months ago

£ execution-1 X

£ @  Singworev  RoleName/UserName @ 1234-5678-9012 ¥

Value

128

12
's3://sagemaker-ap-southeast-1-123456789012/mn|

/model”

20

“mnist-keras-2021-12-06-04-13.

ceras-2021-12-06-04-13-13-564

true

“main.

ShowConte X projectpy X
CHART PROPERTIES
Chart typa
@ Histogram
© Line

X-axls dimension

® Epoch

0 Time

@ Periods from start

Bias report
X-axis aggregation
Add chart
® co-minute
x
Yeads.
valldationlass_avg,_last v
BI04 0305 G206 07 0208

Describe Trial Component

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Default Amazon SageMaker metrics via Amazon CloudWatch

Services Q, Search for services, features, blogs, docs, and mare [Option+5] Pay @ Singapore ¥

Amazon SageMaker X aws Services | Q Search for services, features, blogs, docs, and more [Option+S]

n CloudWatch X
Monitor Cloudwatch Metrics Switch to your original Interface o

Access logs for debugging and progress reporting. Learn more N > Untitled graph [ 1w Custom (30m) Line v Queries

(6]

Dashboard

Search Dashboards Percent

ona

Alarms Ao @0 o 186

104

View algorithm metrics [ View instance metrics [ view logs [4

SageMaker Domain Logs

1h
Studio Metrics 03:00 0305

@ GPUUtilization 2022-01-20 03:08 UTC
1. @ CPUUtilization  195.012

01-20 03:07
a na-n

RStudio CPUUtilization i MemoryUtilization
Explorer

2. DiskUtilization 31.7472

Streams Browse Query Options Soul O MemoryUtilization 1. Add math v ‘ ‘ Add query ¥ |

Images X-Ray traces
Add dynamic label ¥ Info Statistic: | (multiple) ¥ | [4 Period: 1minute ¥ Clear graph

Ground Truth Events

Application monitoring

Notebook MemoryUtilization [# Maximum v 1minute ¥ > A L ¥
Insights B

X
Processing - DiskUtilization [% ... Average v 1minute ¥ > N L A ¥ X
X

Label Details Statistic Period Y axis Actions

Settings
. CPUUtilization [ Average Tminute ¥ > A L A
¥ Training Getting Started

Algorithms
02:50 02:55 0300 0305 0310 0315 02:50 02:55 0300 0305 0310 0315

© 2022, Amazon Web Services, Inc. or its affiliates. Privacy Terms Cookie preferences
Hyperparameter tuning jobs

GPUUtilization i GPUMemoryUtilization i validation:loss
Inference

Augmented Al

O
WS Markeplace | @ At 1-minute frequency
(although SM console displays
5-minute graphs by default)

© 2022, Amazon Web Services, Inc. or its affiliates. Privacy Terms Cockie preferences
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Tune (hyper)-parameters automatically

(In your training script) Wrap your training job definition (or ‘estimator’)
with automatic hyperparameter tuning!

Read in parameters via
/opt/ml/input/config/hyperparameters.json sagemaker.tuner.HyperparameterTuner(

or CLI arguments estimator=...,
metric_definitions=[...],

objective metric_name="loss",
- objective type="Minimize",
print() / log metrics to the console hyperparameter ranges={
"learning_ rate":
sagemaker.parameter.ContinuousParameter(
min_value=1le-8,

(In your notebook) max_value=le-3,
¥ scaling type="Logarithmic",

\4

Define how Amazon SageMaker should scrape metrics from ),

your training job logs via RegEx:
}s

metric_definitions = [ strategy="Bayesian",

{"Name": "loss", "Regex": r"'loss': (-?[0@-9\.\-e]+[,}]"}, max_jobs=50,
max_parallel jobs=5,

]

h— © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Tune (hyper)-parameters automatically

BW§ EEE Services

SageMaker Domain
Studio
RStudio

Images

» Ground Truth
Notebook
Processing

Training
Algorithms

Training jobs

Inference
Augmented Al

AWS Marketplace

aws
~—

Q. Search for services, features, blogs, docs, and more

[Option+S] 4 ]

Best training job

Training job definitions Tuning Job configuration Tags

Training job status counter

Completed o

Stopped °

In Progress o Failed o ( Retryable: 0, Non-retryable: 0)

Training jobs

Q, sea

Name Status Objective metric value Creation time

news-hpo-keras-211206-0203-003-f17¢255d © Completed 0.24217000603675842 Dec 06, 2021 02:10 UTC

news-hpo-keras-211206-0203-001-2f4de57f © Completed 0.24845999479293823 Dec 06, 2021 02:03 UTC

news-hpo-keras-211206-0203-004-2e44d391 © Completed 0.25279000401496887 Dec 06, 2021 02:10 UTC

news-hpo-keras-211206-0203-005-a9a38b1f @ Completed 0.30300000309944153 Dec 06, 2021 02:16 UTC

news-hpo-keras-211206-0203-002-b493347b © Completed 0.3232100009918213 Dec 06, 2021 02:03 UTC

© 2022, Amazon Web Services, Inc. or its affiliates. Privacy

F Services | Q. Search for services, featu

[Optionss]

job definitions  Tuning Job conf
SageMaker Domain

Studio
Best training job summary

This training job fos oaly this hyp

RStudio

Images Name
» Ground Truth 2112
» Notebook

» Processing

Best training job hyperparameters

v Training
Alg

4 Type

Inference FreeText

Augmented Al Integer

AWS Marketplace

Feedbatk © 2022, Amazan Web Services, inc_ or its afflistes.

@

Training Duration
3 minute(s)
4 minute(s)
3 minute(s)

3 minute(s)

3 minute(s)

Terms  Cookie preferences

Create madel

Privay  Terms  Cookie preferences

Wrap your training job definition (or ‘estimator’)
with automatic hyperparameter tuning!

sagemaker.tuner.HyperparameterTuner(
estimator=...,
metric_definitions=[...],
objective metric_name="loss",
objective type="Minimize",
hyperparameter_ranges={

"learning rate":
sagemaker.parameter.ContinuousParameter(
min_value=1le-8,
max_value=le-3,

scaling type="Logarithmic",
)

}s

strategy="Bayesian",
max_jobs=50,
max_parallel jobs=5,

e o o

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



' Advanced HPO tips

=

Continue a previous search

Warm-start the Bayesian
optimizer to intelligently continue
from previous HPO jobs

warm_start config (sagemaker SDK)
or WarmStartConfig (in API
CreateHyperParameterTuningJob)

aws
~—

tuning-job-1-106c1aad6d57474cb6

Multiple algorithms per HPO run

As used by Amazon SageMaker
Autopilot! Searches may span
multiple algorithms and container
images

See TrainingJobDefinitions instead
of TrainingJobDefinition in API!

For advanced practitioners
wanting more control than
Amazon SageMaker’s built-in
HPO - see AWS Labs’ open source
Syne Tune library!

https://github.com/awslabs/syne-tune

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.


https://github.com/awslabs/syne-tune

Capture data from
training jobs

Apache MXNet
PyTorch
TensorFlow
XGBBoost

aws

]

)

Real-time
monitoring

Get deeper visibility
into the training
process as it runs

Automatic issue
detection

Receive alerts to find
and fix issues early, and
accelerate prototyping

onitor and profile with Amazon SageMaker Debugger

Resource profiling
recommendations

Find bottlenecks and

optimize compute
resources

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



zon SageMaker Debugger real-time monitoring

Amazon SageMaker - a ,
T Script
Training Job raining >crip J

aws

h— © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



on SageMaker Debugger real-time monitoring

Amazon SageMaker Training Script[j smdebug hook

Training Job

Amazon Simple Storage e -

y__|
Service (Amazon S3) System Metrics Framework Metrics % Tensors

aws

h— © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



zon SageMaker Debugger real-time monitoring

Amazon SageMaker Training Script[j smdebug hook

Training Job

Amazon Simple Storage e -

y|
Service (Amazon S3) System Metrics Framework Metrics % Tensors

Real-time debugger

. Built-in processing
rule evaluation

containers

{f| Custom Rule Scripts
/4

aws

h— © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



zon SageMaker Debugger real-time monitoring

Amazon SageMaker Training Script[j smdebug hook

Training Job

Amazon Simple Storage e -

y|
Service (Amazon S3) System Metrics Framework Metrics % Tensors

Create custom plots
with Amazon SageMaker
notebooks

REEIHHIE Sl oig ey Built-in processing
rule evaluation SaliElErE @% View interactive reports

with Amazon SageMaker Studio
{f| Custom Rule Scripts

v

Trigger notifications, early
stopping, and other actions
with Amazon CloudWatch Events

aws

h— © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



erformance: Amazon SageMaker Debugger Profiler

v CPU bottinecks estimator = PyTorch( # Or TensorFlow, MXNet, etc

Low GPU usage caused by CPU bottlenecks
e o o -’
® GPU usage above threshold

$ GPU s v oo profiler config=sagemaker.debugger.ProfilerConfig(
I system_monitor_interval millis=100,
framework profile params=sagemaker.debugger.FrameworkProfile(),

)>

)

@ Amazon SageMaker Studio File Edit View Run Kernel Git Tabs Settings Help A9 Feedback @
. G S O Terminal1 X | [ Z.Mnd‘el Tra X | [ Debug[layo X | (W 1.DataPrep X [ DescribeTris X == _init_py X E trainingpy X [ Untitledipy X ) @ G ra n u la r syste m m et ri cs d own to

Select the resource to view.

04PM 0405 0410 0415 0420 O0AZ5 0430 0435 0440 0445 0450 0455 OSPM 0505 0510 05H5 0520

— 100ms interval

The g list shows a y of Di
rule analysis an your training job. Expand the

following rule items to find suggestions and

L]
Experiments and trials v
additional details, such as the number of times o
[ J
i\

'GPU Memory utilization over time
each rule triggered, the rule parameters, and the
default threshold values to evaluate your
training job performance.

A / Unassigned trial companents.

TRIAL COMPONENTS

Showing 8 suggestions

1 row selected  0/20 filters
+v LowGPUUtilization - Issue

Q, Search column name to start

-a|.\ Interactive reports

W
1]
=

. .
| with downloadable options

Check for bottlenecks, minimize blocking [ | Name Last modified v "

calls, change distributed training strategy, I

Increase batch-size. layoutlm-cfpb-hf-2021... 2 months ago ,.‘

Mumber of times the rule triggered: 209 2. :‘”"'x"f”"f'i':"" imx e I —————————— . °

Number of viclations: 209 9 l:::::un: dhr.ﬂ::: 1xm ::: SIFMLofeRodInome ok oam e oes n?.'.‘.“lm.mi'.‘.“.i om0 oum MM e o ge AutO m at I C re CO m m e n d at I 0 n S
Number of datapoints: 10318 layoutlm-cfpb-predistrl... 2 months ago Each GPU core .
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Extra options

layoutlm-cfpb-predists*

For more information, see the ‘Open Debugger for insights
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ize training data input

Amazon Simple Storage Service
(Amazon S3)

Most common, feature-rich option, with
advanced data lake capabilities

Amazon FSx for Lustre

High-performance file system optimized
for ML and HPC workloads

Amazon Elastic File System
(Amazon EFS)

Consider mainly just if your source data
is already on Amazon EFS today

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



ize training data input

J—
{@:} File Mode (Default)
@ Up-front download to local filesystem
before your job starts
Amazon Simple Storage Service — .
(Amazon S3) Dl qu Pipe Mode
Most common, feature-rich option, with — Stream data for serial access
advanced data lake capabilities — (usually needing code changes)
Amazon FSx for Lustre
High-performance file system optimized Fast File Mode (NEW 2021)
for ML and HPC workloads File-like access backed by on-demand
streaming!
=—

Amazon Elastic File System

(Amazon EFS)

Consider mainly just if your source
data is already on Amazon EFS today

aws
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ize training data input

Amazon Simple Storage Service —
(Amazon S3)

Most common, feature-rich option, with

advanced data lake capabilities

Amazon FSx for Lustre
High-performance file system optimized
for ML and HPC workloads

2 Amazon Elastic File System

@ (Amazon EFS)
Consider mainly just if your source
data is already on Amazon EFS today

aws

N

File Mode (Default)

@ Up-front download to local filesystem
before your job starts
N
D — 4

Pipe Mode
Stream data for serial access
(usually needing code changes)

* Fast File Mode (NEW 2021)
File-like access backed by on-demand
streaming!

estimator.fit({
"train": sagemaker.inputs.TrainingInput(
"s3://doc-example-bucket/a-folder/",
input_mode="FastFile",

)

} ) © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Don’t use the whole
dataset until needed

Initial, basic, functional
tests should use small
subsets of the data

aws

N

er start-up optimization tips

Ba
170

—
>=A
Preprocess your data
for performance

Avoid huge numbers of
tiny files

Explore optimized formats
like RecordlO & TFRecord

Amazon SageMaker
Processing can help you
scale out!

Build-in common
dependencies

requirements.txt is
convenient but repetitive

Deriving images '‘FROM’
AWS DLCs may be easier!

Smaller containers can
start jobs faster

Instance type can
affect start-up time

If working in an
environment that supports
docker, consider Amazon
SageMaker Local Mode for
initial functional tests

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Recap and resources

Recap

1. Amazon SageMaker Managed Spot Instances

2.  Amazon SageMaker Distributed Libraries

3. Amazon Metrics and Automatic Hyperparameter Tuning
4. Amazon SageMaker Debugger and Profiler

5. Amazon Input Optimization including Fast File Mode and Amazon FSx for Lustre

Resources

Amazon SageMaker developer guide: https://docs.aws.amazon.com/sagemaker/latest/dqg/

Amazon SageMaker Python SDK documentation: https://sagemaker.readthedocs.io/en/stable/

Amazon SageMaker repository: https://github.com/aws/amazon-sagemaker-examples

AWS ML blog: https://aws.amazon.com/blogs/machine-learning/

aws
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https://docs.aws.amazon.com/sagemaker/latest/dg/
https://sagemaker.readthedocs.io/en/stable/
https://github.com/aws/amazon-sagemaker-examples
https://aws.amazon.com/blogs/machine-learning/

Visit the Al & Machine Learning resource hub for
more resources

Dive deeper into these resources, get inspired and learn how you can use -
Al and machine learning to accelerate your business outcomes.
WS|

* The machine learning journey e-book

« 7 leading machine learning use cases e-book

» A strategic playbook for data, analytics, and machine learning e-book E.:l_ﬁ o ok
Accelerate machine learning innovation with the right cloud services &
infrastructure e-book https://bit.ly/3mwi59V

« Choosing the right compute infrastructure for machine learning e-book

« Improving service and reducing costs in contact centers e-book

« Why ML is essential in your fight against online fraud e-book

* ... and more!

Visit resource hub

aws
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https://resources.awscloud.com/ai-and-machine-learning?sc_channel=el&sc_campaign=apac_field_t1_en-aws-innovate-aiml_20220224_7014z000000rmgz&sc_publisher=other&sc_country=mult&sc_geo=apj&sc_category=multi&sc_outcome=field&trkcampaign=innovate-ml&trk=el_spkrqr_innovateaiml_22q1
https://bit.ly/3mwi59V
https://bit.ly/3mwi59V

AWS Machine Learning (ML) Training and Certification

o |_% =< | =05 XX 2\
AWS is how you build Flexibility to learn Validate your
machine learning skills your way expertise
Courses built on the Learn online with on-demand Demonstrate expertise in
curriculum leveraged by digital courses or live with virtual building, training, tuning,
Amazon's own teams. instructor-led training, plus and deploying machine
Learn from the experts hands-on labs and opportunities learning models with an
at AWS. for practical application. industry-recognized
credential.
aws.training/machinelearning explore.skillbuilder.aws/learn aws.amazon.com/certification

aws
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http://aws.training/machinelearning
https://explore.skillbuilder.aws/learn
https://aws.amazon.com/certification

Thank you for attending AWS Innovate - Al/ML Edition

We hope you found it interesting! A kind reminder to complete the survey.
Let us know what you thought of today's event and how we can improve the event
experience for you in the future.

. aws-apj-marketing@amazon.com

. twitter.com/AWSCloud

§f facebook.com/AmazonWebServices
# youtube.com/user/AmazonWebServices
& slideshare.net/AmazonWebServices

@ twitch.tv/aws
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Thank you!

Alex Thewsey
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