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Why numpy array !?

response = sklearn predictor. predict (1)
print (response, type (response))

Hel lo my great machine learning model for the 1st time Kclass "numpy. ndarray >

[T R int TRELXR>ZM numpy array (C723DH ]
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https://github.com/aws-samples/aws-ml-jp/tree/main/sagemaker/sagemaker-inference/inference-tutorial
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Boto3 CIL> Rik1> bh&EiiB LIS

SageMaker Python SDK (& Boto3 (D35 w/\—DJzb.
Boto3 TENNI LIEFENEED

Estimator

RERCEE

SageMaker (C

create_training_job(...)

Estimator.fit(FZ8>—4)

® @

SELEVELE AWS SDK for Python Amazon SageMaker
Python SDK (Boto3)

Estimator.deploy(...) create_model(...)

create_endpoint_config(...)
awa W - -
5#% boto3 «© create_endpoint(...) 7
EVWVTHED
aws _ -
N © 2022, Amazon Web Services, Inc. or its affiliates.




Wi T RN > MY TCABETD 3 ATV
0. (EFILEHERT— RDESR)

1. EF)LOER(CreateModel) : ;
SageMaker ZFHUW\CHEER I DIcsbD. £ )LD RIEIE Z EE

2. I BMA> 3> T« DIERk(CreateEndpointConfig)
1. TEBULEFILEBNT 25D,
A Ea1—FT4> 20Uy —XAPHRARDIETE

3. I> RKA > hEBk(CreateEndpoint)
VOTR haRFTTZSHBIEREZRTLDIICTD

aws
2




0. #im 11— FDHBFEL

# model.tar.gz ORI L 2 my_model.txt (RIEEEFIL)
Hello my great machine learning model

# sourcedir.tar.gz DAL TZ infrenece.py (HEHI—F)
e SBIBICEETIVEEDI targz ERHALIET 1 LU NUBHAS
def model fn(model dir)-:
with open(os.path.join(model_dir, 'my_model.txt")) as f:
model = f.read()[:-1]
def predict_fn(input_data, model):

response = f'{model} for the {input_data}st time’
return response

t (RYIDEFTILDT AX—)
# import os, joblib
#f def model fn(model dir):

i model = joblib.load(os.path.join(model_dir, 'model.joblib'))
# def predict_fn(input_data, model):

# return model.predict(input_data)
aws

N > © 2022, Amazon Web Services, Inc. or its affiliates. 9
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response = sm_client.create_model(
(:)ModelNamezmodel_name, ExecutionRoleArnzrole,<:>
PrimaryContainer={

(3 'Image': container_image_uri, 'ModelDatalrl': model_s3_uri, 4
"Environment': {
()'SAGEMAKER_CONTAINER_LOG_LEVEL': '20", 'SAGEMAKER _PROGRAM': 'inference.py',()
'SAGEMAKER_REGION': region, 'SAGEMAKER_SUBMIT_DIRECTORY': source_s3_uri}

@

EFIVEEE
&Al ARN VR Z IAM CO—JL ARN
SKLearnModel arn:aws:sagemaker:{region}:{account}:model/sklearnmodel Jul 21,2022 12:49 UTC arn:aws:iam::{account}:role/service-role/AmazonSageMaker-
ExecutionRole-{YYYYH{MMHDD}T{hh{mm}Hss}A
a>FF
i EFILT—F DB
Container 1 s3://sagemaker-{region}-{account}/hello_sagemaker_inference/model.tar.gz[4
AA=Z Mode
683313688378.dkr.ecr.{region}.amazonaws.com/sagemaker-scikit-learn:1.0-1-cpu-py3 H—F5)L
RIBZEH
+— 8
SAGEMAKER_CONTAINER_LOG_LEVEL 20
SAGEMAKER_PROGRAM inference.py
SAGEMAKER_REGION {region}

SAGEMAKER_SUBMIT_DIRECTORY s3://sagemaker-{region}-{account}/hello_sagemaker_inference/sourcedir.tar.gz



2. T> Rk > O T+ T DVER: =
T> R > MCHBRREIRZEETRT D

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ "
. .
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TR O T OERRODI— R
response = sm_client.create_endpoint_config(
EndpointConfigName=endpoint_config_name, @
ProductionVariants=[ ©)

{"Mode1Name': model name, 'VariantName': 'AllTrafic',
'InstanceType’': 'ml.m5.large', 'InitiallnstanceCount': 1},

] @ ®

T > RiRA > MEREDIRE

Zal ARN Eelb4— VERKEFZ
SKLearnModel arn:aws:sagemaker:{region}: - Jul 21, 2022 13:24 UTC
{account}.endpoint-config/sklearnmodel

FBBRBRANV7> B

EFIA cNo—=>0=>37 NUF> b ASRIIREIALT Elastic Inference A > AT > A

SKLearnModel - AllTraffic ml.mb5.large
aws

N © 2022, Amazon Web Services, Inc. or its affiliates.
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t 200
response = sm_client.create_endpoint(
Artifact

EndpointName=endpoint_name, .
EndpointConfigName=endpoint_config_name, (inference code,model)

inference

- | SageMaker
Endpoint

# VOITXk~ data T
response = smr_client.invoke_endpoint( I:::::I %é’-fi
EndpointName=endpoint_name, C =) -

ContentType="application/json’,
Accept="application/json',

inference
result

Body="1"
Container Image

)
t LXK XFESR Amazon ECR
predictions = json.loads(response[ 'Body'].read().decode( 'utf-8"))

print(predictions)
/_

Hello my great machine learning model for the 1.0st time

© 2022, Amazon Web Services, Inc. or its affiliates. 14

N



HURMNE
HESRIRIBIBZR D HAEE

ALIE /12N E

JL—ALD—DDHER

HEHER A

aws
2



RILIE/IBUIRDS T A )L N CEDD— Phd D

T > Rin1 > MESEIF(C model fn TET )L ZFEFHAFH.
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1. input_fn(gIALIE)
2. predict_fn(FAl)

Fieih ey B o e

DIEETETEND. 2

# https://github.com/aws/sagemaker-scikit-learn-container/blob/master/
src/sagemaker_sklearn_container/serving.py KDk
def _user_module_transformer(user_module):

model_fn = getattr(user_module, 'model_fn', default_model_fn)
input_fn = getattr(user_module, "input_fn', default_input_fn)
predict_fn = getattr(user_module, 'predict_fn', default_predict_fn)
output_fn = getattr(user_module, 'output_fn', default_output_fn)

return transformer.Transformer(model_fn=model_fn, input_fn=input_fn, predict_fn=predict_fn,output_fn=output_fn)

\'A'
N © 2022, Amazon Web Services, Inc. or its affiliates. 16
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F A )L hORIALIE (default_input_fn)

# https://github.com/aws/sagemaker-scikit-learn-container/blob/master/
src/sagemaker_sklearn_container/handler_serving.py &KX DIk
def default_input_fn(input_data, content_type):

np_array = encoders.decode(input_data, content_type)

return np_array.astype(np.float32) if content_type in content_types.UTF8_TYPES else np_array

# https://github.com/aws/sagemaker-inference-toolkit/blob/master/
src/sagemaker_inference/decoder.py s D ik#%
def decode(obj, content_type):
try:
decoder = _decoder_map[content_type]
return decoder(obj)
except KeyError:
raise errors.UnsupportedFormatError(content_type)
_decoder_map = {
content_types.NPY: _npy_to_numpy,
content_types.CSV: _csv_to_numpy,
content_types.JSON: _json_to_numpy,
content_types.NPZ: _npz_to_sparse,

}
def _json_to_numpy(string_like, dtype=None): # type: (str) -> np.array
data = json.loads(string_like)
aws return np.array(data, dtype=dtype)

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




7 I # )L b DAL (default_output_fn)

# https://github.com/aws/sagemaker-scikit-learn-container/blob/master/
src/sagemaker_sklearn_container/handler_serving.py &KX DIk
def default_output_fn(prediction, accept):

return encoders.encode(prediction, accept), accept

# https://github.com/aws/sagemaker-inference-toolkit/blob/master/
src/sagemaker_inference/encoder.py s D ik#%
def encode(array_like, content_type):
try:
encoder = _encoder_map[content_type]
return encoder(array_like)
except KeyError:
raise errors.UnsupportedFormatError(content_type)
_encoder_map = {
content_types.NPY: _array_to_npy,
content_types.CSV: _array_to_csv,
content_types.JSON: _array_to_json,

def _array_to_json(array_like):
def default(_array_like):
if hasattr(_array_like, "tolist"):
return _array_like.tolist()
aws return ]son.JSONEncodgr().default(_agzgzgym}n;velgge)icem
return json.dumps(array_like, default=default)

c. or its affiliates.
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default_input_fn (np.float32) W=El|([CE 2~

predict_fn

Hello my great machine lea
model for the 1.0st time(str

) Hello my great machine learning
friin model for the 1.0st time(str)

)

default_output_fn
g

json.loads 331"
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J&tE SageMaker SDK T predict 93 &> T=Dh

predictor (C Numpy @ Serializer B’ AJL N TAD, EEHD numpy array EUCTUIIT R hEn.,
context_type='application/x-npy' CUJIT X MU, TDEZX numpy array & UTUE=ND/ZSH

response = sklearn_predictor. predict (1) sklearn_predictor. serializer, sklearn_predictor.deserializer
print (response, type (response))

(<sagemaker. serializers. NumpySerializer at 0x7f91356¢ca8b0>,
{sagemaker. deserial izers. NumpyDeserializer at Ox7f91356caf%10>)

Hello my great machine learning model for the 1st time <class 'numpy.ndarray’ >

class NumpySerializer(SimpleBaseSerializer): def _array_to_npy(array_like):
def serialize(self, data): buffer = BytesIO()
return self._serialize_array(np.array(data)) np.save(buffer, array_like)
def _serialize_array(self, array): return buffer.getvalue()

buffer = io.BytesIO()
np.save(buffer, array)
return buffer.getvalue()

1 E@‘ 1

1 (int numpy array)
(int numpy array)

predict content_type: x-np predict_fn

accept: x-npy
deserializer default_output_fn
my great machine learning model Hello my great machine learning model

ne 1st time(Unicode numpy array) Helld my great machine lparning model for the 1st time(str)

serializer default_input_fn

o~

aws. for the 1st time(Unicode pumpy array)

© 2022, Amazon Web Services, Inc. or its affiliates.
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57k default model fn (Fwd TS —HVFE

J—Y—H model fn ZHE I 3MNENHD

aws
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# https://github.com/aws/sagemaker-scikit-learn-container/blob/master/
src/sagemaker_sklearn_container/handler_service.py &k DK%

def default _model fn(model dir):

Loads a model. For Scikit-learn, a default function to load a model is not provided.
Users should provide customized model_fn() in script.

Args: \\\\\\\
model_dir: a directory where model 1s saved.

Returns: A Scikit-learn model.

nmunn /

raise NotImplementedError(textwrap.dedent("""
Please provide a model_fn implementation.

See documentation for model_fn at https://github.com/aws/sagemaker-python-sdk
IIIIII))

© 2022, Amazon Web Services, Inc. or its affiliates. 21



default_predict_fn (FEDEXRFEXD/ESMEDTHIL)
—A%AY7R Scikit-Learn DET LIRS (EEEAE

# https://github.com/aws/sagemaker-scikit-learn-container/blob/master/
src/sagemaker_sklearn_container/handler_service.py & Dk

def default_predict_fn(input_data, model):
"""A default predict_fn for Scikit-learn. Calls a model on data deserialized in input_fn.
Args:
input_data: input data (Numpy array) for prediction deserialized by input_fn
model: Scikit-learn model loaded in memory by model_fn
Returns: a prediction

output = model.predict(input_data) _
return output

aws

N~ © 2022, Amazon Web Services, Inc. or its affiliates. 22



S EIDFTULIE /2RSSR (inference.py)

# T ILFRMIAH # A
def model_fn(model dir): def predict_fn(transformed_data, model):
with open(os.path.join(model_dir, ‘my_model.txt')) as f: prediction_list = []
hello = f.read()[:-1] for data in transformed data:
return hello if data[-1] == "1':
# BIALIE ordinal = f'{data}st'
def input_fn(input_data, content_type): elif data[-1] == "2":
if content_type == "text/csv': ordinal = f'{data}nd’
transformed_data = input_data.split(’,’ elif data[-1] == '3":
else: ordinal = f'{data}rd’
raise ValueError("Illegal content type") else:
return transformed _data ordinal = f'{data}th’

prediction = f'{model} for the {ordinal} time'
prediction_list.append(prediction)
return prediction_list

# BIUIE
def output_fn(prediction_list, accept):
if accept == "text/csv':
response = '’

for prediction in prediction_list:
response += prediction + '¥n'

else:
raise ValueError("Illegal accept type")
aws return response, accept

N > © 2022, Amazon Web Services, Inc. or its affiliates.
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response = smr_client.invoke_endpoint(
EndpointName=endpoint_name,
ContentType="text/csv',
Accept="text/csv',
Body='1,2,3,10000°

)

predictions = response[ 'Body'].read().decode( 'utf-8")

print(predictions)

v

Hello my great machine learning model for the 1st time
Hello my great machine learning model for the 2nd time
Hello my great machine learning model for the 3rd time
Hello my great machine learning model for the 10000th time

N © 2022, Amazon Web Services, Inc . or its affiliates.
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Scikit-Learn > & PyTorch > 5 FDOFERIELN
eim 11— ROOIgHNFE &, create._model (TiEQ)N

- Scikit-Learn > >3 (3w I — R/ZIF%Z tar.gz (e.g. sourcedir.tar.gz) (CA&H LT 0N
PyTorch > (FEF)LE—iE(e.g. model.tar.gz) (CAFHA

- SAGEMAKER_SUBMIT_DIRECTORY (CE|IDHTHMEN'. Scikit-Learn J>FF (&
sourcedir.tar.gz @ S3 URI ZH' PyTorch > 57 (& #w 11— RHAERSINDIT LT KU

¥PyTorch v1.2 BIEDI> FF SR

# Scikit-Learn
response = sm_client.create_model(
Mode1Name=model_name,
PrimaryContainer={
‘Image': container_image_uri,
'"ModelDataUrl': model_s3 uri,
"Environment': {
'SAGEMAKER_CONTAINER LOG_LEVEL': '20',
'SAGEMAKER_PROGRAM': 'inference.py',
'SAGEMAKER_REGION': region,
' SAGEMAKER_SUBMIT _DIRECTORY': source_s3 uri}

# PyTorch
response = sm_client.create_model(
Mode1Name=model_name,
PrimaryContainer={
‘Image': container_image_uri,
'ModelDataUrl': model_s3 uri,
"Environment': {
"SAGEMAKER _CONTAINER LOG_LEVEL': '20',
'SAGEMAKER_PROGRAM': 'inference.py',
'SAGEMAKER_REGION': region,
' SAGEMAKER_SUBMIT_DIRECTORY': '/opt/ml/model/code'}

+ H
ExecutionRoleArn=role, ExecutionRoleArn=role,
) )
BARIIELSH: https://qgithub.com/aws-samples/aws-ml-jp/tree/main/sagemaker/sagemaker-inference/pytorch
aws
S © 2022, Amazon Web Services, Inc. or its affiliates.
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https://github.com/aws-samples/aws-ml-jp/tree/main/sagemaker/sagemaker-inference/pytorch

TensorFlow J>7 7
Scikit-Learn 1> ¥2 PyTorch >3 E(SED D UEIRD

- TensorFlow M2 53 Cld TensorFlow Serving Z\— X (CfFD
THhDIEs, saved model X THEF UI=ET)L%Z model.tar.gz
[CESHTIRFI D

o  HILIR/{ZAVIR (S input_handler/output_handler CEiCik

BREYIMENTHI

https://qithub.com/aws-samples/aws-ml-jp/tree/main/sagemaker/sagemaker-inference/tensorflow

SageMaker Docs
https://sagemaker.readthedocs.io/en/stable/frameworks/tensorflow/using_tf.html#tdeploy-tensorflow-serving-models

TensorFlow Serving Docs
https://www.tensorflow.org/tfx/tutorials/serving/rest_simple

aws

N © 2022, Amazon Web Services, Inc. or its affiliates. 27
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SageMaker Python SDK & boto3 i

# SageMaker Python SDK

sklearn_model = SKLearnModel(
name = model_name,
model_data=model _s3 uri,
role= role,
framework version =
py_version="py3',
entry_point="inference.py',
source_dir=f"'./{source_dir}/'

"1.0-1",

)

sklearn_predictor = sklearn_model.deploy(
initial_instance_count=1,
instance_type="ml.m5.1large"’,
enpoint_name=endpoint_name

)

Xboto3 TIIHIE T EIRIENE
- #HI— R%&Etar.gz(CESTS3(C7vIO—R

o AT FAA—ZDURIZEUS
inference
data ﬂ
- .
inference
aWS7 resu l_t Sage M a ker © 2022, Amazon Web Services, Inc. or its affiliates.

Endpoint

A

# Boto3
response = sm_client.create_model(
Mode1lName=model_name,
PrimaryContainer={
"Image': container_image_uri,
'"ModelDataUrl': model_s3 uri,
"Environment': {
'SAGEMAKER_CONTAINER LOG_LEVEL': '20',
'SAGEMAKER_PROGRAM': 'inference.py',
'SAGEMAKER_REGION': region,
'SAGEMAKER_SUBMIT _DIRECTORY': source_s3_ uri}
},ExecutionRoleArn=role,
)
response = sm_client.create_endpoint_config(
EndpointConfigName=endpoint_config_name,
ProductionVariants=[{
"VariantName': 'AllTrafic',
"ModelName': model_name,
"InitialInstanceCount': 1,
"InstanceType': 'ml.m5.large’,
H,
)
response = sm_client.create_endpoint(
EndpointName=endpoint_name,
EndpointConfigName=endpoint_config_name,

o)




FERIHAHE s

7)1 LHEsm EDEVNS create_endpoint_config & #:E API

X create_model, create_endpoint (ZJ77)L5 1 Litia EE UDIzsH A

# EndpointConfig {ERX

response = sm_client.create_endpoint_config(
EndpointConfigName=endpoint_config_name,
ProductionVariants=[

{
"VariantName': 'AllTrafic’,
'"ModeTlName': model_name,
'InitialInstanceCount': 1,
'InstanceType': 'ml.m5.large’,
H

"OutputConfig": {
"S30utputPath": f"s3://{bucket}/{prefix}"
H

) |

} | EREROBNEEEE
AsyncInferenceConfig={ ”’/,»”’

=

# MR -~

response = smr_client.invoke_endpoint_async(
EndpointName=endpoint_name,
Inputlocation=input_data_s3_uri,
ContentType="text/csv',
Accept="text/csv',

2. input
URI

1. put data

‘ 3. output
URI

4. get data

) 6. put result

5. Inference

# HERIGRENS

print(predictions)

output_s3 uri = response[ 'OutputlLocation’]

output_key = output_s3 uri.replace(f's3://{bucket}/"',"")
obj = s3 client.get_object(Bucket=bucket, Key=output key)
predictions = obj['Body'].read().decode()

© 2022, Amazon Web Services, Inc. or its affiliates.
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H—)\— L Rt
7))L A LEsm EDiEL )\ endpoint_config DERTE DI+

X create_model, create_endpoint, invoke_endpoint (&UJ7)L5 A1 LdEsm ER U Dizsh g

# EndpointConfig {ERY

response = sm_client.create_endpoint_config( T
EndpointConfigName=endpoint_config_name, data N
ProductionVariants=[ D 33’ °o) | JUTRNES

'ModelName': model_name, '”ﬂ”ezfe SageMaker
"VariantName': "AllTrafic', e Endpoint

'ServerlessConfig': {
'MemorySizeInMB': 1024,

'‘MaxConcurrency': 3
} \
I
Il
)

aws

N © 2022, Amazon Web Services, Inc. or its affiliates.
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)\ FHEEm
endpoint_config ABFIEARET. create_transform_job TiH&)

X create_model (&Y PILA A Littiwm ER U DIzsHERE

transform_job_name: Final[str] = f'{model_name}TransformJob-{uuid4()}’ .
print(transform_job_name) 2. create JOb
response = sm_client.create_transform_job( l::::l
TransformJobName=transform_job_name, >
Mode1Name=mode1_name, =
TransformInput={
'DataSource': { 1. put|data
'S3DataSource': {

'S3DataType': 'S3Prefix’,
'S3Uri": f's3://{bucket}/{input_prefix}'

4. Inference

3. get data

}

b
H

TransformOutput={
'S30utputPath': f's3://{bucket}/{output_prefix}"',
"Accept': 'text/csv',

) 5. put result

I # HEEREREDS

TransformResources={ content = s3_client.list_objects_v2(Bucket=bucket,Prefix=output_prefix)['Contents']
‘InstanceType': 'ml.m5.large’, for content in content :
‘InstanceCount': 1, obj = s3_client.get_object(Bucket=bucket, Key=content['Key'])

predictions = obj['Body'].read().decode()
adws

N © 2022, Amazon Web Services, Inc. or its affiliates. 32
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https://aws.amazon.com/jp/premiumsupport/
https://console.aws.amazon.com/support/home#/case/create?issueType=customer-service
https://pages.awscloud.com/JAPAN-event-SP-Weekly-Sales-Consulting-Seminar-2021-reg-event.html
https://amzn.to/JPArchive
https://aws.amazon.com/jp/aws-jp-introduction/aws-jp-webinar-hands-on/
http://pansound.com/panicpumpkin/music/yasashii.html
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