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HH Personalize Recommender

This notebook will walk you through the steps to build a Domain dataset group and a recommender that returns product

hungryhub ~

a y
Schedule II[?" ‘”“:-".41[[ #

recommendations based on data generated for our fictitious retail store data set. The goal is to recommend products that are relevant

based on a particular user.

This synthetic data comes from the

How to Use the Notebook

. Follow the link to learn more about the data and potential uses.

The code is broken up into cells like the one below. There's a triangular Run button at the top of this page that you can click to
execute each cell and move onto the next, or you can press Shift + Enter while in the cell to execute it and move onto the next

one.

As a cell is executing you'll notice a line to the side showcase an % while the cell is running or it will update to a number to indicate

the last cell that completed executing after it has finished exectuting all the code within a cell.

Simply follow the instructions below and execute the cells to get started with Amazon Personalize using case optimized
recommenders.

Install Dependencies

22 hours aga (18s) <}

%python %pip install —-upgrade s3fs botocore %restart_python

Imports

Python ships with a broad collection of libraries and we need to import those as well as the ones installed to help us like
SDK for python) and Pz umpy which are core data science tools.

22 hours ago (15}

import boto3

ort json

mport numpy as np
import pandas as pd
import time

import datetime

Setup Environment Variables

Load Environment Variables from File

Run this cell to load environment variables from a file named .env .

from Wi t Load_dotenv

print({"No .env file found")

Set Environment Variables

Run this cell if you don't have a .env file.

[ »

L

22 hours aga (<1s) Python




Set Configuration Values from Environment Variables

22 hours'aga {<1s)

Lmpart o5

AWS_ACCESS_KEY ID = os.getenv('AWS_/
AWS_SECRET_ACCESS_KEY = os.getenv(“A
AWS_REGION ps.getenv("A I
53_BUCKET_NAME = os.getenv{"53_BUCKET_NAME")
S3_INTERACTIONS_PREFIX os.getenv("53
S3_ITEMS PREFIX = os.getenv("
53_USERS_PREFIX = os.getenv("53

Verify that you're on the right account by running the following cell.

22 haurs aga (1s)

iam = boto3.client(
‘dam®,
region_name=AWS_REGION,
aws_access_key_id=AWS_ACCESS_KEY_ID,
aws_secret_access_key=AWS_SECRET_ACCESS_KEY,

response = iam.list_account_aliases()
account_alias = (

response["AccountAliases”] [@] if response["A

print{"Account Alias: ", account_alias)

Account Alias: hungryhub-prod

Next you will want to validate that your environment can communicate successfully with Amazon Personalize, the lines below do just
that.

22 hours aga (=1s)

personalize = boto3.client(
"personal Py

region_name=AWS_REGIONM,
aws_access_key_id=AWS_ACCESS_KEY_ID,
aws_secret_access_key=AWS_SECRET_ACCESS_KEY,
)
personalize_runtime boto3.client(
lpe runtime",
region_name=AWS_REGION,
aws_access_key_id=AWS_ACCESS_KEY_ID,
aws_secret_access_key=AWS_SECRET_ACCESS_KEY,

Specify an S3 Bucket and Data Output Location

Amazon Personalize will need an 53 bucket to act as the source of your data. The code bellow will create a bucket with a unique
bucket_name .

The Amazon $3 bucket needs to be in the same region as the Amazon Personalize resources.

27 houts aga (<15}
print{'A ON: *, AWS_REGION)
“, 53_BUCKET_NAME)

AWS_REGION: ap-southeast-1
S3_BUCKET_NAME: production-hh-personalize-s3-bucket

22 hours ago (1s)

= boto3.client('s
region_name=AWS_REGION,

aws_access_key id=AWS_ACCESS_KEY_ID,
aws_secret_access_key=AWS_SECRET_ACCESS




If AWS_REGION == "us-past-1":
s3.create_bucket{Bucket=53_BUCKET_MAME)
else:
53.create_bucket{
Bucket = 53_BUCKET_NAME,
CreateBucketConfiguration={'LocationConstraint’': AWS_REGION
)
except s3.exceptions.BucketAlreadyOwnedByYou:
print{"Bucket alre =xists, Using bucket", S3_BUCKET_NAME)

Bucket already exists. Using bucket production-hh-personalize—s3-bucket

Load Data

22 hours aga (<15}

import requests

HOST = "
API_KEY = “wor
COMMON_HEADERS

: nt-Type"

"an

: API_KEY

send_graphgl_request(mutatior tr, operation_na
i stand

url = f'{H0ST}/g

payload =
'query": rrl]Tﬂt'!Gﬂ.!;trip;i

1

iT operation_name:
payload["operatio operation_name

response requests,post |
url,
json=payload,
headers=COMMON_HEADERS,
timeout=18
}
response. raise_for_status()
-eturn response.jsonf)
E requests.exceptions.RequestException as e:
=turn {"error': striel}

22 hours aga (<18}

result = send_graphgl_request{

print{json.dumps(result, indent=2)}

“data": {
"LoadReservationData": {
"success": true,
"message”: "Event gueued"
}
+
}

22 hars ago [<1s)

result = send_graphgl_request




print({json.dumps(result, indent=2)}

“data": {
“LoadUserData": {
"success": true,
“message”: “Event gueued"

1

22 hours aga (<1s)

result send_graphgl_request

print{json.dumps|result, indent=2)}

"data": {
"LoadRestaurantData": {
"success": true,
"message”: "Event gueued"

}

Verify Loaded Data

22 hours aga (<1s)

from IPython.display import display
i verify loaded_data(prefix):
response = s3.list objects v2(Bucket=53 BUCKET_NAME, Prefix=prefix)
"Contents" in response:

files = response["
files = sorted(files, key=lambd

last_file = files[-1] ["Ke

s3_url = f"s3://{53_BUCKET_NAME}/{last_file}"
df pd. read_csv(s3_url)

print{f"Last file; {s3_url}")
displayidf.head()

print{"N

21 hours ago (<15}
verify_loaded_data(S3_INTERACTIONS_PREFIX)
Last file: s3://production-hh-personalize-s3-bucket/interactions—vi/production-reservations—-1738578@98741.csv

user_id ilem_id timestamp event_type

731920 4086 1738125543 Purchase
1010322 2003 1738125662 Purchase
TO4205 3377 1738125733 Purchase
422671 4875 1738126815 View

1015141 4503 1738125085 Purchase

21 hours ago (<1s)
verify_loaded_data(53_USERS_PREFIX)

Last file: s3://production-hh-personalize-s3-bucket/users—v1/production-users-1738578110986.csv




0 1012400  unknown
1 1012401  unknown
2 1012402  unknown
3 1012403  unknown

4 1012404  unknown

21 houre ago (<1s}
verify_loaded_data(S3_ITEMS_PREFLX)

Last file: s3://production-hh-personalize-s3-bucket/items—vl/production-restaurants-1738578112681.csv

ftem_id name city_id price category_I1 category_I2 creation_timestamp

Indiga Bar at Bay Beach Resori Jomtien
(Pattaya)

InfernationaliCasual DininglHotel

5342 RestaurantlF...

4 422 InternationallPub/Barl Pattaya 1735084800

asual Dining!Family FriendiylOpen

5266 MNava 6 396 ThailOpen Alr/Outdoor Aslatique AiriOu.

1735084800

Thai lsaanlCasual DininglFamily

al i IsaaniCasual Dinin A
5206 Lab Ped Rama 4 Thai IsaanlCasual DininglRama 4 FriandiylPhra ...

1734008400

ThallCasual DininglFamily

Friendly|Grll/BBQIP LGOI

5367 Suea Noi Mockrata 1 Thail Gril'BBQIPhra Khanong

Japarese|Cafe/DessertiMAT Sam JapaneselCasual DiningiFamily

Jojo Soba Yan Friendly|Cafe/De...

1733961600

Explore the Dataset

Let's learn more about the dataset by viewing its charateristics

df = pd.read_csv('./i
df

bucket = 'your-bucket
prefix 'your=fo

response = s3, list_objects_v2(Bucket=bucket, Prefix=prefix)
csv_files = [f"s3://{bucket}/{ob] '1}¥" for obj in response['Content f ey’ |.endswith{'.csv')]

df = pd.concat({pd.read_csv(f) for f in csv_files), ignore_index:

print{df.head()}
print(df.describe())

df.EVENT_TYPE, value_counts()

The ECOMMERCE recommenders require you to provide specific EVENT_TYPE values in order to understand when users view
products and purchase products. These event types must be View and Purchase , respectively. Note from the output above, the
dataset already has the appropriate View and Purchase events. Additional event types can also be included in training data, and
they will be used in training, but they all should represent positive intent/interest by the user.

df.info()

From the 2 cells above, we've learned that our data has has 5 columns, over 600K rows and the headers are: ITEM_ID, USER_ID,
EVENT_TYPE, TIMESTAMP and DISCOUNT.

To be compatible with an Amazon Personalize interactions schema, this dataset requires column headings compatible with Amazon
Personalize default column names (read about column name )

Configure an S3 bucket and an IAM role

So far, we have downloaded, manipulated, and saved the data onto the Amazon EBS Instance attached to instance running this

Jupyter notebook. However, Amazon Personalize will need an S3 bucket to act as the source of your data, as well as IAM roles for




Set the S3 bucket policy

Amazon Personalize needs to be able to read the contents of your S3 bucket. So add a bucket policy which allows that.

MNote: Make sure the role you are using to run the code in this notebook has the necessary permissions to modify the S3 bucket

policy.

21 hours ago [1s]

53 = boto3.client(
region_name=AWS_REGION,
aws_access_key id=AWS ACCESS_KEY ID,
aws_secret_access_key=AWS_SECRET_ACCESS_KEY,

s3.put_bucket_policy(Bucket=53_BUCKET_NAME, Policy=json.dumps(policy, indent=2))

{'ResponseMetadata’: {'RequestId': 'S@XASHPBV3SVPWIS',
'HostId': 'DNaeuqrSulyeyXUa8i+dHyWTXVPtbVo45]xIGXcIdYU]VeadOCbnvdWleu3ghznMMEXSpxenwec=",
"HTTPStatusCode': 204,
"HTTPHeaders': {'x-amz-id-2': 'DNaeuqrSulyeyXUaBi+dHyWrXVPtbV945ixIGXcIdYUjVeadOChbnvdWleu3QhznMMBXSpxenwec=",
'x-amz-request-id': 'S@XASHPBVISVPWIS',
'date’': 'Mon, @3 Feb 2025 08:16:20 GMT',
'server': 'AmazonS3'},
'‘RetryAttempts': @8}}

Create and Wait for Dataset Group

The largest grouping in Personalize is a Dataset Group, this will isolate your data, event trackers, solutions, Recommenders, and
campaigns. Grouping things together that share a common collection of data. Feel free to alter the name below if you'd like.

Create Dataset Group

21 hours ago {<13)

f get_existing dataset group_arn{dataset_group_name):
response personalize.list_dataset_groups()
for dataset_group in responsel'datasetGroups']:
f dataset_group['name’'] == dataset_group_name:
return dataset group('datasetGrol nl

dataset_group_name = 'hh_personalize_dataset_group'
dataset_group_arn = get_existing_dataset_group_arn({dataset_group_name)

if dataset_group_arn:
print{f"Dataset g slready exists: {dataset_group_arn}")

response = personalize.create_dataset_group(
name=dataset_group_name,
domain="'ECOMMERCE"

1

dataset_group_arn = responsel'd

print{“Created ne q

print{json.dumps{response, indent=2))

print(f"Final dataset group ARN: {dataset_group_arn}")
{
"datasetGroupArn': "arn:aws:personalize:ap-southeast-1:202255947274:dataset-group/hh_personalize_dataset_group”,
"domain™: "ECOMMERCE",
"ResponseMetadata”: {
"RequestId": "d3be7623-dafe-47c8-bRBc-5968e4235345",
"HTTPStatusCode™: 288,
"HTTPHeaders": {
"date": "Mon, @3 Feb 2825 88:16:33 GMT",
"content-type": "application/x-amz-json-1.1",
“content-length™: "133%,




“connection": "keep-alive",
“"x—amzn-requestid": “d3be7623-dafe-47cB-bhRBc-596824235345",
“strict-transport-security": “max-age=47304008; includeSubDomains"
“x—frame-options™: “DENY"
"cache-control": “no-cache",
"x-content-type-options": “nosniff*

h

"RetryAttempts": @

i

¥
Final dataset group ARN: arn:aws:personalize:ap-southeast-1:202255947274:dataset-group/hh_personalize_dataset_group

Wait for Dataset Group to Have ACTIVE Status Before we can use the Dataset Group in any items below it must be active, execute the

cell below and wait for it to show active.

21 hours ago {<1z}

Wt ime

max_time = time.time() + 3=60:+60 #
time.time() < max_time:
describe_dataset_group_response = personalize.describe_dataset_group(
datasetGroupArn = dataset_group_arn
)
status = describe_dataset_group_response["dz
print(" roup: {}'.format{status))

it status = E" or status == "CREA

time.sleep(15)

DatasetGroup: ACTIVE
CPU times: user 3.24 ms, sys: @ ns, total: 3.24 ms
Wall time: 11 ms

Create Interactions Schema

A core component of how Personalize understands your data comes from the Schema that is defined below. This configuration tells
the service how to digest the data provided via your CSV file. Note the columns and types align to what was in the file you created

above.

21 hours ago (<15}

interactions_schema = schema =

rec

create_interactions_schema_response personalize.create_schemal

name = "f 3 ze_interactions_schema",
domain = “ECOMMERCE",
schema = json.dumps(interactions_schema)

interaction_schema_arn = create_interactions_schema_responsel's
print{json.dumps(create_interactions_schema_response, indent=2))

“schemaArn": “arn:aws:perscnalize:ap-southeast-1:202255947274:schema/hh_personalize interactions_schema",
“ResponseMetadata": {
“RequestId": "d5441f81-fdd9-4al8-b8b4-d5818c590475",
"HTTPStatusCode": 208,
"HTTPHeaders": {
"date": “"Mon, 83 Feb 2025 @8:17:19 GMT",
"content-type": "application/x-amz-json-1,1",




— " - .
"connection™: "keep-alive",
"x-amzn-requestid": "d5441781-fdd9-4al@-bBb4-d5818c590475"
"strict-transport-security": "max-age=47304800; includeSubDomains",
"x-frame-options”: "DENY",
“cache-control": "no-cache",
"x-content-type-options": "nosniff"
h
"RetryAttempts": @

Create Items (Restaurants) Schema

21 hours ago [<1z)

items_schema

create_items schema_response personalize.create_schema(
name = "hh_pe e_items_schema",
domain = "
schema json.dumps(items_schema]

items_schema_arn = create_items_schema_responsel’ emanr
print{json.dumps(create_items_schema_response, indent=2))

"schemaArn”: "arn:aws:personalize:ap-southeast-1:202255947274:schema/hh_personalize_items_schema”
"ResponseMetadata": {
"RequestId”: "95bf@728-a583-45a8-9b8e-Ta255502e202",
"HTTPStatusCode": 208,
"HTTPHeaders": {
"date": "Mon, @3 Feb 2825 BB:17:29 GMT",
"content-type": "application/x-amz-json-1.1"
"content-length": "98",
“connection": “keep—alive",
"x—amzn-requestid": "95bf@728-a583-45a8-9bBe—T7a255582e282",
"strict-transport—security": "max-age=47304808; includeSubDomains®,
"x—frame—options": “DENY",
"cache-control": “no-cache",
"x-content-type-options": "nosniff"
h
"RetryAttempts": @
}

Create Users Schema




21 howrs ago [<1s)

name = "hh_pe lize users_schema”,

create_users_schema_response personalize.create_schemal(

domain "ECOMMERCE" ,
schema = json.dumps{users_schema

users_schema arn = create_users_schema_response['schemaf
print{json.dumps(create_users_schema_response, indent=2))

"schemaArn": "arn:aws:personalize:ap-southeast-1:282255947274:schema/hh_personalize_users_schema”,
"ResponseMetadata": {
"RequestId”: "73d36fad-albé-de7T-Beb9-baddbcl25d73",
"HTTPStatusCode": 208,
“HTTPHeaders": {
"date": "Mon, @3 Feb 2825 BB:17:33 GMT",
“content-type": "application/x—amz-json-1.1",
“content-length": "98",
“connection": “keep-alive",
“x-amzn-requestid": “73d36fa@-al6@-4e7 f-Beb9-bad46c125d73",
“strict-transport-security": “max-age=47384000; includeSubDomains",
“x-frame-options": “DENY",
“cache-control": “no-cache",
"x-content-type-options": "nosniff"
+
"RetryAttempts": @
}

Create Datasets

After the group, the next thing to create is the actual datasets.

Create Interactions Dataset

21 hours ago (=1s}

dataset_type "INTERACTIONS"

create_dataset_response = personalize.create_dataset(
name = "f _interactions_dataset™,
datasetType = dataset_type,
datasetGroupArn = dataset_group_arn,
schemaArn = interaction_schema_arn

interactions_dataset_arn - create_dataset_response[’
print{json.dumps|create_dataset_response, indent=2})

“datasetArn": “arn:aws:personalize:ap-southeast-1:202255947274:dataset/hh_personalize_dataset_group/INTERACTIONS",
"ResponseMetadata”: {
"RequestId": "52589f@2-41d@-4877-9883-bd545f2482d0",
"HTTPStatusCode": 208,
"HTTPHeaders": {
"date": "Mon, @3 Feb 2825 88:18:04 GMT",
"content-type": "application/x-amz-json-1.1",
"content-length": "114",
"connection": "keep-alive",
"x-amzn-requestid”: "52589f02-41d6-4877-98B3-bd545F2482d@",




"strict-transport-security": "max-age=47384808; includeSubDomains",
"x-frame-options": "DENY"
"cache-control": “no-cache",
"x—content-type—options": "nosniff"
1
“"RetryAttempts": @
}

Create ltems Dataset

21 hours ago (<15}

dataset_type = "ITEMS"

create_dataset_response = personalize.create_dataset|
name “hh_personalize_items_dataset",
datasetType = dataset_type,
datasetGroupArn = dataset_group_arn,
schemaArn = items_schema_arn

items_dataset_arn = create_dataset_response[‘datasetArn’
print{json.dumps(create_dataset_response, indent=2})

"datasetArn": "arn:aws:personalize:ap-southeast-1:2082255947274:dataset/hh_personalize_dataset_group/ITEMS"
"ResponseMetadata": {
"RequestId™: "bc99b54B-68c5-4222-91T9-achdadb567e6",
"HTTPStatusCode": 288,
“HTTPHeaders": {
“date": "Mon, @3 Feb 2825 §8:18:25 GMT",
“content-type": “application/x-amz-json-1.1",
“content-length": "187"
“connection": “keep-alive",
"x-amzn-requestid”: "“bc99b548-68c5-4222-9119-acbdad6567e6"
"strict-transport-security": "max-age=47304808; includeSubDomains"
"x=frame-options": “DENY",
"cache-control": "no-cache"
"x-content-type-options”: "nosniff"
}
"RetryAttempts": @
}
}

Create Users Dataset

21 hours ago (<15}

dataset_type = "USERS"

dataset_name = "hh_persc

© get_existing dataset arn{dataset_group_arn, dataset_name):

response = personalize.list_datasets
datasetGroupArn=dataset_group_arn

)

for dataset in responsel[’datasets']:
if dataset['name’] == dataset_name:

users_dataset_arn get_existing_dataset_arn({dataset_group_arn, dataset_name)

if users_dataset_arn:
print({f"Da et already exists: {users_dataset_arn}")

create_dataset_response = personalize.create_dataset(
name=dataset_name,
datasetType=dataset_type,
datasetGroupArn=dataset_group_arn,
schemaArn=users_schema_arn

users_dataset_arn = create_dataset_responsel'
print{“Created new aset:")
print{json.dumps(create_dataset_response, indent=2))

print{f"Final dataset : {users_dataset_arn}")

Created new dataset!
{
"datasetArn™: "arn:aws:personalize:ap-southeast-1:282255947274:dataset/hh_personalize_dataset_group/USERS",
"ResponseMetadata": {
"RequestId": "f5fcd915-7704-4e7f-B084-7958e2720b09"
"HTTPStatusCode": 288,
"HTTPHeaders": {




"date™: "Mon, 83 Feb 2825 @8:18:33 GMT”,
“content-type": "application/x-amz-json-1.1",
"content-length": "187",
"“connection": "keep-alive",
"x—amzn-requestid”: “f5fcd915-7704-4e7f-8084-7958e2720b09",
“strict-transport-security": “max-age=47304908; includeSubDomains",
"x—frame-options': “DENY",
"cache-control": “no-cache",
"x—content-type-options": “nosniff"
}
"RetryAttempts': @
}
+
Final dataset ARN: arn:aws:personalize:ap-southeast-1:282255947274:dataset/hh_personalize_dataset_group/USERS

Create Personalize Role

Also Amazon Personalize needs the ability to assume Roles in AWS in order to have the permissions to execute certain tasks, the lines
below grant that.

Note: Make sure the role you are using to run the code in this notebook has the necessary permissions to create a role.

18 haurs aga (im)

n botocore.exceptions i rt ClientError
iam = boto3.client( !

role_name = "HHPersanalizeRole"
assume_role_policy_document

def get_existing_role_arn{role_name):

response = iam.get_role(RoleName=role_name)
return response[’

ClientError
if e.responsel'Er

eturn None

role_arn = get_existing_role_arnirole_name)

if role_arn:
print({f le already exists: {role_arn}")

create_role response = iam.create_role(
RoleName=role_name,
AssumeRolePolicyDocument=json.dumps{assume_role_policy_document )

policy_arn = “a vsii

iam.attach_role_policy(
RoleName=role_name,
PolicyArn=policy_arn

iam.attach_role_policy(
PolicyArn='arn
RoleName=role_name

print{“Role created; waiting for it
time.sleep(68) TAM

role_arn = create_role_response["Rol
print({f"New role ¢ : irole_arn}

print{f“Final role ARN: {role_arn}")

Role created; waiting for it to propagate
New role created: arn:aws:iam::2082255947274:role/HHPersonalizefole
Final role ARN: arn:aws:iam::282255947274:role/HHPersonalizeRole




Import the data

Earlier you created the DatasetGroup and Dataset to house your information, now you will execute an import job that will load the data
from S3 into Amazon Personalize for usage building your model.

Create Interactions Dataset Import Job

19 hours ago (<1s) B0

create_interactions_dataset_import_job_response personalize.create_dataset_import_job(
jobName = “hh_persor 2_interactions_import_job",
datasetArn = interactions_dataset_arn,
dataSource
“datalo e Ys3:/ /() / 13", format(S3_BUCKET NAME, S3_INTERACTIONS_PREFIX

roleArn = role_arn

dataset_interactions_import_job_arn create_interactions_dataset_import_job_response['s mportJobArn']
print{json.dumps(create_interactions_dataset_import_job_response, indent=2])

“datasetImportlobArn®: “arn:aws:personalize:ap-southeast-1:202255947274:dataset—import—job/hh_personalize_interactions_impo
rt_job",
“ResponseMetadata": {
"RequestId": "adf3e7el-lae5-4515-b5bl-48dce7550d10",
"HTTPStatusCode™: 208,
"HTTPHeaders": {
"date": "Mon, @3 Feb 2825 18:18:24 GMT",
"content-type": "application/x-amz-json-1.1",
"content-length": "131",
"connection": "keep-alive",
"¥-amzn-requestid”: "adf3elel-lae5-4515-b5bl1-48dce7558d1a"
"strict-transport-security": "max-age=473848@8; includeSubDomains",
“x-frame-options™: "DENY",
"cache-control": “no-cache",
“x—content-type-options”: "nosniff"
L
"RetryAttempts': @
}

Wait for Dataset Import Job to Have ACTIVE Status It can take a while before the import job completes, please wait until you see that
it is active below.

13 hours aga (4m]

Whtime

max_time = time.time() + 3I+E046@ #
e time.time() < max_time:

describe dataset import_job response personalize.describe_dataset_import_job(
datasetImportlobArn = dataset_interactions_import_job_arn

1
status = describe_dataset_import_job_response["data Importlob”]['status
print{"D: 0T b: {}".format(status))

LT status WCTIVE" or status == "CREATE FAILED"

bre

time.sleep(68)

DatasetImportlob: CREATE PENDING
DatasetImportlob: CREATE IN_PROGRESS
DatasetImportlob: CREATE IN_PROGRESS
DatasetImpartJob: CREATE IN_PROGRESS
DatasetImportJob: ACTIVE

CPU times: user 748 ms, sys: 111 ms, total:
Wall time: 4min

Create Items Dataset Import Job

18 hours ago (<1s) B4

create_items_dataset_import_job_response = personalize.create_dataset_import_job(
jobName = "hh_personalize_items_import_job"
datasetArn = items_dataset_arn,
dataSource =
‘datalocation"s "s3: /1", format (S3_BUCKET_MAME, S3_ITEMS_PREFIX

raleArn role_arn




"datasetImportJobArn": "arn:aws:personalize:ap-southeast-1:2082255947274:dataset-import-job/hh_personalize_items_import_jo
b",
"ResponseMetadata": {
"Requestld”: "49bb3597-c159-4443-b2de-9¢37795dbT36",
YHTTPStatusCode": 208,
"HTTPHeaders": {
“date": "Mon, @3 Feb 2825 18:31:28 GMT",
“content-type": "application/x-amz-json-1.1",
"content-length": 124",
"connection": "keep—alive",
“x—amzn-requestid": “49bb3597-c159-4443-b2de-Gc37f95dbf36",
“strict-transport-security": “max-age=473846008; includeSubDomains",
"%x—frame—options"
"cache-control": "“no-cache",
"x-content-type-options”: "nosniff"
1
"RetryAttempts": @
¥
}

Wait for Dataset Import Job to Have ACTIVE Status

18 hairs aga (Bm)

wtime

max_time time.time() + 3+60+6@
time.time() < max_time:
describe_dataset_import_job_response = personalize.describe_dataset_import_job(
datasetImportlobArn = dataset_items_import_job_arn
}
status = describe_dataset_import_job_response["
print("Da tImportlob: {}".format{status])

status == "CREATE

time.sleep(68)

DatasetImportlob: CREATE PENDING

DatasetImportJob: CREATE IN_PROGRESS
DatasetImportJob: CREATE IN_PROGRESS
DatasetImportJob: CREATE IN_PROGRESS
DatasetImportJob: CREATE IN_PROGRESS
DatasetImportJob: CREATE IN_PROGRESS
DatasetImportlob: ACTIVE

CPU times: user 776 ms, sys: B6.9 ms, total: 863 ms
Wall time: Bmin 1s

Create Users Dataset Import Job

T8 hours age (<18) B8

create_users_dataset_import_job_response = personalize.create_dataset_import_job(

jobName = "hh_p nalize ars_import_job",

datasetArn = users_dataset_arn,
dataSource =
"d tion": s B4 formati{S3_BUCKET_NAME, S3_USERS_PREFIX

roleArn = role_arn

dataset_users_import_job_arn = create_users_dataset_import_job_response['datasetImportiobArn’]
print{json.dumps(create_users_dataset_import_job_response, indent=2])

“datasetImportJobArn”: “arn:aws:personalize:ap-southeast-1:202255947274:dataset-import-job/hh_personalize_users_import_jo
b*,
"ResponseMetadata": {
"RequestId": "6e058c2f-93dc-4f0d-88a0-abB819131082",
"HTTPStatusCode": 208,
"HTTPHeaders": {
"date": "Mon, @3 Feb 2825 18:45:27 GMT",
"content-type": "application/x-amz-json-1.1",
"content-length": "124",
"connection";: "keep—alive",
"x-amzn-requestid”: "6e958c2f-93dc-4f0d-88a8-abB8819131082",
“strict-transport-security": “max-age=47384808; includeSubDomains",
"x—frame—options": “DENY",
*cache-control": “no-cache",
“x-content-type—options”: “nosniff"
i
“RetryAttempts": @
1




1% hours aga (Sm)

S5t ime

max_time = time.time() + 3+60+6@ #
while time.time{) = max_time:
describe_dataset_import_job_response = personalize.describe_dataset_import_job{
datasetImportJobArn dataset_users_import_job_arn
1
status = describe dataset import_job_response["dat nportlob"] ['status
print{"DatasetImportJob: {}".format(status])

iT status == IV r status == "CREATE FAILED":

time.sleepl(68)

DatasetImportJob: CREATE PENDING

DatasetImportJob: CREATE IN_PROGRESS
DatasetImportJob: CREATE IN_PROGRESS
DatasetImportJob: CREATE IN_PROGRESS
DatasetImportJob: CREATE IN_PROGRESS
DatasetImportJob: ACTIVE

CPU times: user 1.22 s, sys: 41@ ms, total: 1.63 s
Wall time: Smin

Choose a recommender use cases

Each domain has different use cases. When you create a recommender you create it for a specific use case, and each use case has

different requirements for getting recommendations.

48 hours age (<1s) 71

ecommerce_recipes = personalize.list_recipes{domain='ECOMMERCE') #
display (ecommerce_recipes('rec 5]

'creationDateTime': datetime.datetime(2019, 6, 1@, @, @, tzinfo=tzlocall()),
'lastUpdatedDateTime': datetime.datetime(2024, 6, 19, 19, 15, 10, 182000, tzinfo=tzlocall)),
‘domain': 'ECOMMERCE'},

{'name': 'aws-ecomm-popular-items-by-purchases’,
‘recipeArn': ‘arn:aws:personalize:::recipe/aws-ecomm—popular-items-by-purchases’
‘status': 'ACTIVE',
‘creationDateTime': datetime.datetime(2019, 6, 1@, @, 8, tzinfostzlocall()),
*lastUpdatedDateTime': datetime.datetime(2024, 6, 19, 19, 15, 18, 182p@8, tzinfostzlocall)),
‘domain': 'ECOMMERCE'},

{'name': 'aws—ecomm-popular—items-by-views',
‘recipeArn': 'arn:aws:personalize:::recipe/aws-ecomm—popular-items-by-views',
"status': 'ACTIVE',
‘creationDateTime': datetime.datetime(2019, 6, 10, @, 8, tzinfo=tzlocall}),
'lastUpdatedDateTime': datetime.datetime(2624, 6, 19, 19, 15, 18, 182088, tzinfo=tzlocal()),
‘domain’: 'ECOMMERCE'},

{"name': 'aws-ecomm-recommended-for-you',
'recipeArn': 'arn:aws:personalize:::recipe/aws-ecomm-recommended-for-you',
‘status': 'ACTIVE',
'creationDateTime': datetime.datetime(2019, 6, 18, @, @, tzinfo=tzlocal()),
'lastUpdatedDateTime': datetime.datetime(2624, 6, 19, 19, 15, 18, 183088, tzinfo=tzlocal()),
*domain’: 'ECOMMERCE'}]

13 haurs age (<15)

available recipes personalize.list recipes()
display (available_recipes['recipes'])

" lastUpdatedDateTime': datetime.datetime(2024, &, 19, 19, 15, 19, 182080, tzinto=tzlocall)ll},
{'name': 'aws-personalized-ranking',

'recipeArn': 'arn:aws:personalize:::recipe/aws-personalized-ranking',

'status’': 'ACTIVE',

'creationDateTime': datetime.datetime(2019, &, 1@, @, @, tzinfo=tzlocall)),

'lastUpdatedDateTime': datetime.datetime{2024, 6, 19, 19, 15, 18, 182080, tzinfo=tzlocal()l},
{'name’': 'aws-personalized-ranking-v2',

‘recipeArn': 'arn:aws:personalize:::recipe/aws-personalized-ranking-v2',

‘status': "ACTIVE',

‘creationDateTime': datetime.datetime(2024, 1, 1, @, @, tzinfostzlocal()),

‘lastUpdatedDateTime': datetime.datetime(2024, 6, 19, 19, 15, 10, 182000, tzinfo=tzlocall))},
{'name': 'aws—popularity-count',

‘recipeArn': ‘'arn:aws:personalize:::recipe/aws—popularity-count’

*status': 'ACTIVE',

‘creationDateTime': datetime.datetime(2019, 6, 1@, @, 8, tzinfo=tzlocal()),

'lastUpdatedDateTime': datetime.datetime(2624, 6, 19, 19, 15, 18, 182080, tzinfo=tzlocall))}},
{'name': 'aws-similar-items’',

‘recipeArn': 'arn:aws:personalize:::recipe/aws-similar-items',

'status’: 'ACTIVE',

'creationDateTime': datetime.datetime(2019, &, 1@, @, @, tzinfo=tzlocal({l},

'lastUpdatedDateTime': datetime.datetime(2024, 6, 19, 19, 15, 18, 1820008, tzinfo=tzlocal(}))}]

We are going to create a recommender of the type "Customers who viewed X also viewed". This recommender gives
recommendations for items that customers also viewed based on an item that you specify. With this use case, Amazon Personalize
automatically filters items the user purchased based on the userld that you specify and Purchase events,




.create_recommender(
name
recipedrn : naliz ipe/aws istomers—who-viewed-x-also-viewsd'
datasetGroupArn = dataset_group_arn
)
viewed_x also viewed arn create_recommender_response [
print {json.dumps{create_recommender_response))

We wait until the recomenders have finished creating and have status ACTIVE . We check periodically on the status of the
recommender

Wt ime
max_time = time.time() + 5=68+6@
while time.time{) = max_time:

version_response = personalize.describe recommender(
recommenderArn = viewed_x_also_viewed_arn

)

status = version_response["

if status

print{"Build succeeded for {}".format(viewed_x_also_viewed_arn)

i status =
print{"Build failed for {}".format{viewed x_alsc_viewed arn))

status == "CREATE FAILED":

time,sleep(68)

We are going to create a second recommender of the type "Recommended For You". This type of recommender offers personalized
recommendations for items based on a user that you specify. With this use case, Amazon Personalize automatically filters items the
user purchased based on the userld that you specify and Purchase events.

18 haurs aga (<1s) 78

create_recommender_response = personalize,create_recommender(
name = 'hh_
recipeArn =
datasetGroupArn dataset_group_arn
)
recommended_for_you_arn = create_recommender_response [ recommender
print (json.dumps(create_recommender_response))

{"recommenderArn™; “arn;aws:personalize:ap-southeast-1:202255947274; recommender/hh_personalize_recommended_for_you", “Respons
eMetadata": {"RequestId": "“477f5d18-f@6d-42d3-b7Bb~8cc31dcBT520", “HTTPStatusCode': 208, “HTTPHeaders™: {“date": “Mon, @3 Feb
2825 10:53:11 GMT", "content-type": "application/x-amz-json-1.1", "content-length 115", "“connection": “keep-alive", “x-amz
n—-requestid": “477f5d18-f@6d-42d3-b78b-9cc31dcB752@", “strict-transport-security”: "max-age=473040808; includeSubDomains", "x—
frame—options": “DENY", "cache—control”: “no-cache", “x-content-type-options": "nosniff"}, “RetryAttempts": @8}}

We wait until the recomenders have finished creating and have status AC = . We check periodically on the status of the
recommender

18 haurs age 1h 13m
Wtime
max_time = time.time() + 5«50+68
while time.time{) < max_time:
version_response = personalize.describe_recommender|(
recommenderArn = recommended_for_you_arn
!

status = version_response["recommender”] [“statu

if status ==

print{"Build s d for {}".format{recommended for_you_arn})

Lf status ==

print{“Build failed fo ", format{ recommended_for_you_arn})




if status == “AC or status
break

print(

time.sleepl(68)

The "Recommended tor you" Recommender build 15 still progress
The "Recommended for you" Recommender build is still progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in pregress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
"Recommended for you" Recommender build is still progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
The "Recommended for you" Recommender build is still in progress
Build succeeded for arn:aws:personalize:ap-southeast-1:202255947274: recommender/hh_personalize_recommended_for_you
CPU times: user 6.28 s, sys: 1.43 s, total: 7.71 s
Wall time: 1h 13min 11s

Personalize Ranking

82

rerank_create_solution_response = personalize.create_solution(
name = "hh_per ize_ranking_solutior
datasetGroupArn = dataset_group_arn,

recipeArn arn:

rerank_solution_arn rerank_create_solution_response['solutionAr
print(json.dumps(rerank_create solution_response, indent=2))

83

rerank_create_solution_version_response = perscnalize,create_solution_wversion(
solutionArn = rerank_solution_arn

rerank_solution_version_arn = rerank_create_solution_version_response[’'solu
print{json.dumps(rerank_create_solution_version_response, indent=2))

in_progress_solution_versions
rerank_solution_version_arn

max_time = time.time() + 3+60+6@
while time.time() < max_time:
for solution_version_arn in in_progress_solution_versions:
version_response = personalize.describe_solution_version(
solutionVersionArn solution_version_arn
]
status = version_response|"solut sion"] ['status”

status :
print{"Build succeedec {}".format(solution_version_arn)
in_progress_solution_versions. remove(solution_version_arn)
T status ( TE FAILEL
print("Build failed {}".format{solution_version_arn))
in_progress_sclution_versions.remove({solution version_arn)

if len{in_progress_solution_versions) <= @:

print{’

time.sleep(68)

85

rerank_create_campaign_response personalize.create_campaign(
name = "hh_personalize_ranking_camp. et

solutionVersionArn = rerank_solution_version_arn,
minProvisionedTPS = 1




rerank_campaign_arn rerank_create_campaign_responsel ' campaign
print{json.dumps(rerank_create_campaign_response, indent=2))

in_progress_campaigns = |
rerank_campaign_arn

max_time = time.time() + 3«50+560
while time.time{) < max_time:
campaign_arn in in_progress_campaigns
version_response personalize.describe_campaign(
campaignArn = campaign_arn
}

status = version_response["campaign"]["status"
f status == “ACTI\
print("Bulld succeeded for {}".format(campaign_arn))

in_progress_campaigns. remove(campaign_arn)

print{ for {}".format({campaign_arn)
in_progress_campaigns. remove({campaign_arn)

len{in_progress_campaigns) <= @:

time.sleep(68)

Getting recommendations with a recommender

Now that the recommenders have been trained, lets have a look at the recommendations we can get for our users!

prefix S53_INTERACTIONS_PREFIX

response s3.list_objects v2{Bucket=53_BUCKET_NAME, Prefix=prefix)
r

if "Contents' in response:

files = response['C
files = sorted(files, key
last_file = files[-1]['key

53 url = § /{S3_BUCKET_NAME}/{last_file}"
items_df pd.read_csv(s3_url)
items_df.sample(18)

print{f"Last Til

print{items_df.head())

A really broad try/e




t;
print (item id)

turn "Error

Let us get some recommendations using the "Customers who viewed X also viewed" Recommender:

get_item_by_id("1645", items_df)

test_user_
n1gA5Y 1

get_recommendations_response = personalize_runtime,get_recommendations(
recommenderArn = viewed x_ also_viewed_arn,
itemId = test item_id,
userId = test_user_id,
numResults = 1@

item_list get_recommendations_response['it
recommendation_list = []

for item in item list:
it = get_item_by_id{item[’ '], items_df)
recommendation_list.append{item)

user_recommendations_df = pd.DataFrame{recommendation_list, columns = [get_item_by_ id{test_item_id, items_df

pd.options.display.max_rows =18
displayluser_recommendations_df)

Get recommendations from the recommender returning "Recommended for you":

get_recommendations_response personalize_runtime,get_recommendations(
recommenderArn = recommended_for_you_arn,
userId = test_user_id,
numResults = 2@

print(json.dumps(get_recommendations_response, indent=

item_list = get_recommendations_response['it

print{json.dumps(item_list, indent=2))

Real time events

Start by creating an event tracker that is attached to the campaign.

47 hours ago [<1s]

response = personalize.create event_tracker(




name="HHPers ventsTracker
datasetGroupArn=dataset_group_arn

)

print{response|'event

print{response|'tra C )

TRACKING_ID = response['track

event_tracker_arn = response| ntTrackerarn']

arn:aws:personalize:ap-southeast-1:2082255947274 :event-tracker/73b84d61
c43fbbed-21b9-46cf-a998-8fa5aff35db9

17 hours ago (<15

response = personalize.list_event_trackers(
datasetGroupArn=dataset_group_arn

nt_trackers = response('e
tracker in event_tracker
print{json.dumpsi{tracker, indent=2, default=str))

"name": "HHPersonalizeEventsTracker"

"eventTrackerArn": "arn:aws:personalize:ap-southeast-1:202255947274:event-tracker/73b04d61l",
“status": "CREATE PENDING",

"creationDateTime": "2825-82-83 12:38:09.493000+00:00",

“lastUpdatedDateTime": "2025-02-83 12:38:09.493800+00:08"

Create Filters

Create filter by city_id

17 hours ago |<1s]

create_filter_city_id response = personalize.create_filter(
name = 'pe
datasetGroupArn = dataset_group_arn,
filterExpression = "INCLUDE Tte WHERE

filter_city_id_arn create_filter_city_id_response["filterA
print("Filter ARN: " + filter_city_id_arn)

Filter ARN: arn:aws:personalize:ap-southeast-1:202255947274:filter/personalize-avto-context-city-id-filter

17 hours ago (158]

time

max_time = time,time() 10+6060 4
while time.time{) < max_time:

version_response = personalize,describe filter

filterArn = filter_city_id_arn

1

status = version_response["filter”] ["status

if status == "ACTIVE

format(filter_city _id_arn))

status ==
print{"Bui f T {}".format(filter_city_id_arn)

If status == "A(

break

print{'The Fil
time.sleep(15)

The Filter build is still in progress

Build succeeded for arn:aws:personalize:ap-southeast-1:282255947274:filter/personalize-auto—context-city—id-filter
CPU times: user 27@ ms, sys: @ ns, total: 27@ ms

Wall time: 15.1 s

test_user_id = "1
context_city_id
recommended_for_you_arn =

hh pers

get_recommendations_response = personalize_runtime.get_recommendations|

recommenderArn recommended_for_you_arn,

numResults = 28,

userId = test_user_id,

filterArn = filter_city id arn,

filterValues TEXT _ID* @ fY\"{context_city id}\"




print(json.dumps(get_recommendations_response, indent=2))

item_list get_recommendations_response[’itemlist']
print{json.dumps(item_list, indent=2})

Review

Using the codes above you have successfully trained a deep learning model to generate item recommendations based on prior user
behavior. You have created two recommenders for two foundational use cases. Going forward, you can adapt this code to create

other recommenders.

Notes for the Next Notebook:

There are a few values you will need for the next notebook, execute the cell below to store them so they can be used in the

Clean_Up_Resources. ipynb notebook.

This will overwite any data stored for those variables and set them to the values specified in this notebook.

17 horurs agro {<1s]

print('- da =t_group_arn: ", dataset_group_arn}
print({"- n: ", role_arn)

print("- region: ", AWS_REGION)

print{"\n")

print{"- re mended_for_you_arn: ", recommended_for_you_arn)
print{"- Ci d_arn: ", filter city id arn)
print{"- t arn: ", event_tracker_arn}

', TRACKING_ID)

dataset_group_arn: arn:aws:personalize:ap-southeast-1:202255947274:dataset—group/hh_personalize_dataset_group
role_arn: arn:aws:iam::202255947274:role/HHPersonalizeRole
region: ap-southeast-1

recommended_for_you_arn: arn:aws:personalize:ap-southeast-1:202255947274: recommender/hh_personalize_recommended_for_you
filter_city_id_arn: arn:aws:personalize:ap-southeast-1:202255947274:filter/personalize-auto-context-city-id-filter
event_tracker_arn: arn:aws:personalize:ap-southeast-1:202255947274:event—tracker/73b@4d61

TRACKING_ID: cd43fbbed-21b9-46cf-a990-8fa5aff35dbg

Store Variables for Next Notebook

Staging

dataset_group_arn: arn:aws:personalize:ap-southeast-1:079994049689:dataset-group/hh_personalize_dataset_group
role_arn: arn:aws:iam;:079994049689:role/HHPersonalizeRole

region: ap-southeast-1

viewed_x_also_viewed_arn: arn:aws:personalize:ap-southeast-
1:079994049689:recommender/hh_personalize_viewed_x_also_viewed

recommended_for_you_arn: arn:aws:personalize:ap-southeast-
1:079994049689:recommender/hh_personalize_recommended_for_you

event_tracker_arn: arn:aws:personalize:ap-southeast-1:079994049689:event-tracker/292a44ac

TRACKING_ID: eb454454-1aec-41c8-95d4-5745255b18a5

Production
dataset_group_arn: arn:aws:personalize:ap-southeast-1:202255947274:dataset-group/hh_personalize_dataset_group
role_arn: arn:aws:iam::202255947274:rolefHHPersonalizeRole
region: ap-southeast-1

recommended_for_you_arn: arn:aws:personalize:ap-southeast-
1:202255947274:recommenderfhh_personalize_recommended_for_you

filter_city_id_arn: arn:aws:personalize:ap-southeast-1:202255947274filter/personalize-auto-context-city-id-filter
event_tracker_arn: arn:aws:personalize:ap-southeast-1:202255947274 :event-tracker/73b04d61

TRACKING_ID: c43fbbed-21b9-46cf-a990-8fabaff35db9

If you have run the Building_Your_First Recomnender Video On_Demand.ipynb notebook, please make sure you re-run the previous
step inthe Building Your First Recommender Video On_Demand.ipynb notebook and re-runthe Clean Up_Resources.ipynh to
remove the resources created in that notebook after you run the Clean_Up_Resources.ipynb with the resources created here.
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