Machine Learning

from Development to Production at Instacart
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Machine Learning Engineer, Instacart




Instacart value proposition

Groceries From stores Delivered to In as little
you love your doorstep as an hour
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Customer experience

Target ~
Shopping I 94618

Choose a store in 94618
(© Change zip

Smart
Final.

Berkeley Bow!

Safeway petconow

Andronico’s*

Buy It Again

)i
)

$3.49
Market Pantry

Target ~
Shopping in 4618

TARGET

@© Available Within 1 hour
Pri

View more >

$6.99 $1.69

Organic Taylor 21b Organic
Farms Spinach Bananas
ounce ch

¢2 0

Cart

Shopping in 94618
Target

Next Delivery: Within 1 hour

Enjoy Instacart Express!

Market Pantry Mango Fruit
Chunks

Market Pantry Blueberries

3 Whole Fruit

Organic Taylor Farms Spinach

2Lb Organic Bananas

$56.47

FREE - $7.99

Select Delivery

A shopper will arrive with your order

Enjoy Instacart Express!

Today Tomorrow
Mar 17 Mar 18

2 hours - Express
3pm - 4pm - Express

4pm - 5pm - Express

NSRS L

S
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Personal shopper experience

Dashboard

Jane Doe

Unacknowledged Batch

Store Location

Whole Foods Market ——
1765 California St Map
San Francisco, CA —

Customer Name Delivery
Jason Kozemezak 3:38 PM

Acknowledge Order

Schedule

Shopper Help Center

Jason's Order

Aisle 4 (Back)

R

)leBites’

W
Personal Care

[ ]

o
e

1x Pamela's Simple
Bites Gluten Free
Ginger Snapz

1x Alba Botanica
Hawaiian Coconut Milk
Hair Conditioner

(12 02)

1x Crystal Geyser
Grapefruit Juice
Squeeze

Scan Item

1x Crystal Geyser Grapefruit Juice
Squeeze

Square. 278
Jason Kozemczak on Main St
123 Main St, 94110

1ath st

Can‘t Find Item
23rd st

Force Mark as Found Copy address

Assignments

any 019200

Get directions.
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Search & discovery
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Supervised learning
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Features

e Brand

e Fat Content
e USDA Grade
e Organic?

e Pasteurized?

Homogenized?
Volume

Geography

Dominant Color

8 1ORGANIC E
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Encoding

K X XS, Digital Color Meter

' Display native values

R: 251
G: 239
B: 224

— Color LCD

‘\/ LI R R B |

Aperture Size
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Supervised learning

Milk Q
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New products

e Kirkland signature
o 2% Fat

e Milk

e Vitamin A

e \VitaminD

e GradeA

Pasteurized
Homogenized
1 gallon

2 count

Tertiary color

Milk
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Competitive products

Cola Q

MAOE N MEXICO - HECHO ENMEXICO. g
PECALINPORT - IMPORTACION ESPEAL (5%
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Recommended products

Peanut butter Q

MY

Strawberry

i P S
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CREA
PEANUT BUTTER
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Project implementation w/ Lore
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Create a project and model

$ pip install lore
$ lore init loss_prevention
$ lore generate scaffold delivery_disputes --regression

loss_prevention in development on montanalow@|ocalhost
CREATED loss_prevention/models/delivery_disputes.py
CREATED loss_prevention/estimators/delivery_disputes.py
CREATED loss_prevention/pipelines/delivery_disputes.py
CREATED tests/unit/test_delivery_disputes.py

CREATED notebooks/delivery_disputes/features.ipynb
CREATED notebooks/delivery_disputes/architecture.ipynb

S instacart
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Extract
loss_prevention/extracts/credit_card_disputes.sql

SELECT
visits.ip_address,
deliveries.latitude,
deliveries.longitude,
charge_logs.is_disputed
FROM deliveries
JOIN visits ON visits.id = deliveries.visit_id
JOIN charge_logs ON charge_logs.id = deliveries.charge_id

S instacart
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Pipeline
loss_prevention/pipelines/credit_card_disputes.py

class Pipeline(lore.pipelines.holdout.Base):

@timed(logging.INFO)
def get_data(self):
return lore.io.redshift.dataframe(

=True

S instacart
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Pipeline
loss_prevention/pipelines/credit_card_disputes.py

class Pipeline(lore.pipelines.holdout.Base):

def get_encoders(self):

return (
Norm(
Distance(
GeolP( , ),
GeolP( , )

) S instacart



Pipeline
loss_prevention/pipelines/credit_card_disputes.py

class Pipeline(lore.pipelines.holdout.Base):

def get_output_encoder(self):
return Pass( )

S instacart
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Model

loss_prevention/models/credit_card_disputes.py

from loss_prevention.pipelines.credit_card_diputes import Pipeline

class DeepLearning(lore.models.keras.Base):
def (self):
super(DeeplLearning, ). (
=Pipeline(),
=lore.estimators.keras.BinaryClassifier()

S instacart
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Run tests

$ lore test

loss_prevention in on montanalow@|ocalhost
RUNNING all tests

Ran 2 tests in 3.846s

0]¢
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Train the model

$ lore fit loss_prevention.models.delivery_disputes.DeepLearning

loss_prevention in development on montanalow @localhost
Using TensorFlow backend. Train on 80 samples, validate on 10 samples

Epoch 1 32/80 [===========>................ ]- ETA: 15s - loss: 1.5831
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Early Stopping

$ lore fit loss_prevention.models.delivery_disputes.DeepLearning

loss_prevention in development on montanalow @localhost
Using TensorFlow backend. Train on 80 samples, validate on 10 samples

Epoch 57 80/80 [========================] - l0ss: 0.55 val_loss: 0.58
Epoch 58 80/80 [========================] - l0ss: 0.53 val_loss: 0.57
Epoch 59 80/80 [========================] - l0ss: 0.52 val_loss: 0.58
Early Stopping

S instacart
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Important Files

requirements.txt
runtime.ixt

config/
database.cfg

data/query_cache/
loss_prevention.pipelines.delivery_disputes.Pipeline.get_data.XY.pickle

models/loss_prevention.models.delivery_disputes/DeepLearning/1/
model.pickle
weights.h5

logs/

development.log
S instacart
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Extract
loss_prevention/extracts/credit_card_disputes.sql

SELECT
visits.ip_address,
deliveries.latitude,
deliveries.longitude,
charge_logs.is_disputed
FROM deliveries
JOIN visits ON visits.id = deliveries.visit_id
JOIN charge_logs ON charge_logs.id = deliveries.charge_id
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Extract
loss_prevention/extracts/credit_card_disputes.sql.j2

SELECT
visits.ip_address,
deliveries.latitude,
deliveries.longitude,
charge_logs.is_disputed
FROM deliveries
JOIN visits ON visits.id = deliveries.visit_id
JOIN charge_logs ON charge_logs.id = deliveries.charge_id
{% if delivery_id %}
WHERE deliveries.id ={ }
{% endif %}

S instacart



Pipeline
loss_prevention/pipelines/credit_card_disputes.py

class Pipeline(lore.pipelines.holdout.Base):

@timed(logging.INFO)
def get_data(self):
return lore.io.redshift.dataframe(

=True

S instacart



Pipeline
loss_prevention/pipelines/credit_card_disputes.py

class Pipeline(lore.pipelines.holdout.Base):

@timed(logging.INFO)
def get_data(self, delivery_id=None):
if delivery_id:
interpolate = { : delivery_id}
connection = lore.io.postgres
cache = False
else:
interpolate = {}
connection = lore.io.redshift
cache = True

sgl=connection.template( : =delivery_id)

return connection.dataframe(sql=sql, =cache, **interpolate)
S instacart



Model

loss_prevention/models/credit_card_disputes.py

from loss_prevention.pipelines.credit_card_diputes import Pipeline

class DeepLearning(lore.models.keras.Base):
def (self):
super(DeepLearning, ). {
=Pipeline(),
=lore.estimators.keras.BinaryClassifier()

S instacart



Model

loss_prevention/models/credit_card_disputes.py

from loss_prevention.pipelines.credit_card_diputes import Pipeline

class DeepLearning(lore.models.keras.Base):
def (self):
super(DeepLearning, ). {
=Pipeline(),
=lore.estimators.keras.BinaryClassifier()

)

@timed(logging.INFO)

def predict(self, dataframe):
data = self.pipeline.get_data(delivery_id=dataframe.delivery_.id)
return self.estimator.predict(data)

S instacart



Lore Server

$ lore server &
loss_prevention in development on montanalow @localhost

Using TensorFlow backend.
* Serving Flask app "lore.www"

$ curl -d "delivery_id=123"

True

S instacart
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Transformers

e GeolP

e Distance

e DateTime

e String

e EmailDomain

e AreaCode

Log/PlusOne

NameAge
NameSex
NameFamilial

NamePopulation
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Encoders

e Norm

e Quantile
e Discrete
e Boolean

e Enum

Unique
Token
Glove
MiddleOut

Equals
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Algorithms

e Keras/Tensorflow
o XGBoost

e SciKit Learn
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WE’RE HIRING!

montana@instacart.com
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mailto:montana@instacart.com

It is not the strongest of species that
survives, nor the most intelligent that
survives. It is the one that is most
adaptable to change.

Charles Darwin



