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Search experience at Faire
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Your one-stop shop for wholesale

Shop over 100,000 independent brands, all in one place.

Sign Up to Shop

Sell on Faire
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Anatomy of a search
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Enhancing the search ex

- Unlock the science behind search
relevancy

- Search is particularly important in
context of e-Commerce

erience
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Enhancing the search experience

- Features are float values with

some underlying meaning such as
- num_countries_sold_in

- avg_fulfillment_days_trailing_7_days \ )

Feature enginevring

- Features are engineered and defined on
the offline and eventually propagated to
online feature store

Offline Feature

Store

o num_countries sold_in
o avg_fulfillment-days trailing_7days

Online Feature
Store



The need for democratizing the feature store

@ Amazon
SageMaker

Feature amd model
exploration




The need for democratizing the feature store
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The need for democratizing the feature store

' The Problem 1!
i Complex
P i & N Simplify and standardize m
eatire store Error-prone feature backfilling @
i ’ backfills
aveTes
— Consolidate all feature definitions
into a single feature store with a
‘ complete feature registry
sQL
e
Custom ETLs

SELECT

SUM(AMOUNT) AS TOTAL_SALES
FROM ORDERS

WHERE CATEGORY = “candles”

Plain SQL as feature definitions ‘



Feature Store Framework

- All features are defined as SQL with their
Python configurations

- Each feature can be configured separately
with its own metadata

Examples
- specify if available online
- feature description
- author

- All configuration is fed into a queryable
feature registry

select
b.token as brand token,
count(distinct rb.retailer_id) as{number_of_ contact_books_found
from production.retailer to brand email domains rb
join production.brands b
on b.url domain = rb.email domain
where b.active
and rb.created_at < '{{ ds }}'::DATE

group by 1

feature groups = [
FeatureTask(
sql_file="brand contact_book.sql",
features=[
Feature(
sql_feature_namé="number of contact_books_found",
feature description="Number of retailers with this brand in
their address book",

available online=False,

1,
entity=BrandEntity(),
author="rafay",

is_static=False,

brand_features = FeatureEntity(entity=BrandEntity(), tasks=feature_groups)



eature Store Framework

class FeatureEntity:

def

- L
self,
entity: EntityDescription,

tasks: list[FeatureTask],

self.entity = entity
self.tasks = tasks

self.name = entity.get_feature name_string()

for task in tasks:
assert type(self.entity) == type(task.entity)

self.check columns_present_in_sqgl(task)

# check dup feature names

self.check dup_ feature_ names()

check dup_ feature names(self) -> None:

Check whether feature names are unique.

get_compute_operator (

self, task: FeatureTask, is_backfill=False, start_date=None, end date=None

) -> MLFeatureSnowflakeOperator:

Low-level APIs

@dataclass
class Feature:
sql_feature name: str
feature_description: str = "No description has been specified"

available_online: bool = False

@dataclass

class FeatureTask:
sql_file: str
features: list[Feature]
entity: EntityDescription
author: str = "Unknown author"

is_static: bool = False

# backfill parameters

backfill config: FeatureTaskBackfillConfig = None

High-level config dataclasses



Feature Store Framework

operator | dperator | | EmptyOperator | |MLF

perator || PytnonOperator | |

‘community_level_postal_code_to_long [1]

compute _offline_features dummy task — update daily features —

# This step creates individual tables for each inv ion of MLFeatur: vilak:

# You can find these tables in {sch name} . = | _group_name}

with TaskGroup(group_id="compute_ offline_features") as

mpute_offline_ | 3
for feature_entity in FEATURE_ENTITIES:

feature_entity.get_dynamically mapped_tasks(config)

# This is a dummy task used to make it easier to manage the DAG in the Airflow UI
compute_offline_features_dummy_task = EmptyOperator(
task_id="compute_offline_features_dummy task",
doc="Dummy task to trigger offline features computation”,

trigger_rule="all done",

# This pulls the daily feature used for dispersal and pivoting.
# Data is persisted to avoid duplicated computation and facilitate data checking.
update_daily_features = AmendTableOperator(

task_id="update daily features",

h

= fig.get("schema"),
table_name=config.get("features daily table_name"),
create_sql="sql/create_features_daily table.sql",
sql="sql/update features_daily table.sql",
£ill condition="ds = '{{ ds }}'",
data_checks=[

f"checks/{check).sql"

for check in (

"update daily features_task_lands_data”,



Adopting new Airflow features

ML-314: Fix slow dag parsing in compute offline feature store dag that is causing zombie tasks #17037 v
1= veroes R ’ 13 S vewnd
anges from all commits ~  File filter ~ Conversations ~ 183+ .
o def get dynamically mapped tasks(self, params) -> MappedOperator:
v 4 (D 48 WWMM airflow/dags/feature_store/features/utils/FeatureEntity.py () [OvViewed @ --+ kwargs = list(
121 - def get_compute_opt (self) -> UistIMLF i 121 +  def get_dynamically_mapped_tasks(self, params) —> MappedOperator: map(
122 122 ——
v B8 Generate Llist of Airflow tasks to perform the computation of all feature tasks 123+ Generate list of dynamically mapped Airflow tasks to perform the computation of ambda t: {
all feature tasks "feature task": t,
124 4 i
125 + Args: "destination_table name": params["features static table name"] if t.is_static
126 + params: This is the same config that's passed to the DAG params. The reason B .
o LRy else params["features_long_table_name"]
127+ pass it here is because expand_kwargs would not render the templated .
fields in the operator
1287 1 when using it like {{ params.features_static_table_name }} in self.tasks
combination with partial and )
129 expand_kwargs. Also note that expand_kwargs expects a list of
dictionaries with string )
130+ key value pairs.
124 T w
gl - B [l al DR icamute: ueTrec L ek INON sk oastE raskal # We use partial and expand kwargs here to optimize dag parsing and delay task generation to runtime
126 132 -
127 - def get_compute_task_group(self) -> TaskGroup: 133 + # Please see https://docs.astronomer.io/learn/dynamic-tasks? return MLFeatureSnowflakeOperator.partial(
tab=traditional#sets-of-keyword-arguments . R R
128 - with TaskGroup(group_id=self.name) as task_group: 134 4+ # for understanding partial and expand_kwargs in Airflow's Dynamic Task Mapping task_id=f"{self.name}_to_long",
AEE start_date=None,
129 - self.get_compute_operators() 135+ #
130 - return task_group 136 + # expand_kwargs takes the following form when using Dynamic Task Mapping API end_date=None,
137 + # [ . .
138+ #  {"bash_command": “echo SWORD", “env": {"WORD": "hello"}}, is_backtill=Falae,
139+ #  {"bash_command": “echo ‘expr length $WORD'", “env": {"WORD": “tea"}}, ) -expand_kwargs (kwargs) _
140 + # {"bash_command": “echo ${WORD//e/X}", “env": {"WORI “goodbye"}}, - \
141+ #1]
192 + T
a8+ husrgs =iUst( Use partial and expand_kwargs
44+ map( ) T
a5 + Vamtda +: [T 10 dynamically map existing fask
46 + “feature_task": t,
47+ “destination_table_name": params["features_static_table_name"] if

t.is_static

Eason6wang marked this conversation as resolved. 4 Show resolved
148 + else params ["features_long_table_name"]
149 4+ %
150 + self.tasks
51+ )
152 )
153 +
154 + # We use partial and expand_kwargs here to optimize dag parsing and delay task
generation to runtime
155+ return MLFeatureSnowflakeOperator.partial(
156 + task_id=f"{self.name}_to_long",
157 + start_date=None,
18 o end date=None



Adopting new Airflow features
- Be proactive in adopting new versions of Airflow
- New features have greatly improved cluster performance

- Notable features:
- Dynamic Task Mapping
- Task Groups (easier visual dag management)
- Deferrable operators for long running tasks such as AWS Batch jobs



Extending the framework for feature backfills

FeatureTask(

sql_file="brand contact_book.sql",

features=[ ‘ feature_store_backfill_brand_1_month_2023_8_1_2623_8_30

Feature(

sql_feature_name="number of contact_books_found", * Uses same SQL files

feature description="Number of retailers with this brand in their address book",

« Provides extra jinja templated flag {{ is_backfill }}

available online=False,

backEill confiomEentureraskaackeitlcontid( « Entire process takes 3 lines of configuration!

start_date=datetime(2023, 8, 1),
end_date=datetime(2023, 8, 30), R T

self, task: FeatureTask, is backfill=False, start date=None, end date=None

namespace="brand_1 month_backfill",
) => MLFeatureSnowflakeOperator:

Generate Airflow task to perform the computation of a feature task

Args:

1,
entity=BrandEntity(),

task: FeatureTask object
is_backfill: specifies whether the operator should be generated for backfill
start_date: start date of the task, None implies it will match the dag start date

author="rafay",

end_date: end date of the task, None implies it will match the dag end date
is_static=False
- E destination_table name = {
"{{ params.features static table name }}"
if task.is_static
else "{{ params.features_long_table_name }}*
)
return MLFeatureSnowflakeOperator(
task_id=task.sql_name,
feature_task=task,
destination_table_name=destination_table_name,
start_date=start date,
end date=end date,
is_backfill=is_backfill,
) # type: ignore



Best practices for designing extensible

frameworks

- Use mixins to
extend operator
capabilities

- Allows adding new
features to low-level
APIls without breaking

class RebuildTableSnowflakeOperator ( 6—
xtend operator
SnapshotMixin, TableOperatorMixin, ETLSnowflakeOperator 'Lij:: . L.
capabilifies using mixins
) ¢ )

class SnapshotConfig:

Frequency = Enum( 'Frequency', ['NEVER', 'DAILY', 'EVERY _RUN'])

store_daily embeddings = RebuildTableSnowflakeOperator(

task_id="store_daily_embeddings",

enable table
snapshots

schema_name=config.get("schema"), . .
using predefined
table_name="daily_ embeddings_v2", erq
uency

snapshot_frequency=SnapshotConfig.Frequency.EVERY_ RUN,

sqgl=daily online_ embedding_sql(),



Airflow beyond workflow management




Key Takeaways
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- Wayne Zhang for his guidance on the offline feature store framework

- Analytics Engineering team for their feedback on table snapshot tooling
- Core Data Infra team for their constant support with Airflow and Snowflake

- Machine Learning Platform team for dealing with on-call issues and
providing stakeholder support

- My wife's constant support


https://www.linkedin.com/in/yanwei-wayne-zhang-314597ab/

Wrap Up & Questions

- Careers @ Faire: faire.com/careers/

- Where to find Rafay
- LinkedIn: linkedin.com/in/mrafayaleem/
- Airflow Slack: @Rafay Aleem
- Twitter: @mrafayaleem
- Email: contact@mrafayaleem.com
- Newsletter: mrafayaleem.com/#/portal/
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