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Something that happened recently … 



http://media.npr.org/assets/img/2015/12/14/confused-c2e1e9d14491a9486d996da945debcc9d6ce7170-s900-c85.jpg


Hello, I’m Lorena Mesa.

http://bit.ly/2s5R01Vhttp://bit.ly/2wMv2RC



How I’ll approach today’s chat

Review of machine learning

Engineering a machine learning problem

Anatomy of a data science team

Iterating on machine learning engineering with Docker, Django, and scikit-learn 
(sklearn)

What next?

http://bit.ly/2wMv2RC



What is machine learning?



is a subfield of computer science [that] 
stud[ies] pattern recognition and 
computational learning [in] artificial 
intelligence. [It] explores the construction 
and study of algorithms that can learn 
from and make predictions on data.

Machine Learning

https://s-media-cache-ak0.pinimg.com/736x/b0/1e/e8/b01ee89e17210ab1cd314a75f470c204--johnny-five-comedy-movies.jpg


Machine Learning, 
another definition
A computer program is said to learn from 
experience (E) with respect to some task (T) 
and some performance measure (P), if its 
performance on T, as measured by P, 
improves with experience E.

(Ch. 1 - Machine Learning Tom Mitchell )

http://bit.ly/2wMv2RC

http://www.amazon.com/Tom-Mitchell-Machine-Learning-Edition/dp/B00N4EB0BM
https://hi-news.ru/technology/8-sposobov-kotorymi-ii-izmenit-gorodskuyu-zhizn-k-2030-godu.html


Example Project: 
Predicting Altruism with a Naive Bayes 

Classifier





http://bit.ly/2wMv2RC

Free acts of pizza, a Reddit subreddit



I actually have money for the pizza but all 
I have is a 50 dollar bill, and the delivery 
boys don't accept anything larger than a 

20 dollar bill.
---------------------------------------------------
I've got a guitar in one hand and the 

other is a pizza pie?



Free acts of pizza

Training data contains:
-  5671 requests
- Successful (994) labelled as True
- Unsuccessful (3046) labelled as False.

Unlabeled data has 1631 requests.

http://bit.ly/2wMv2RC

https://www.kaggle.com/c/random-acts-of-pizza/data


Task: 
Classify a piece of data

Is a pizza request successful? 
Is it altruistic or not?



Experience: 
Labeled training data

Request_id | No
Request_id | Yes



Performance Measurement: 
Is the label correct?

Verify if the request is 
successful or not



Anatomy of a Data Science Team



IBM UX Personas Applied to Engineering

http://bit.ly/2wMv2RC



Data Science 
Teams

Complementary skill sets, for 
example consider my team:
● (4) Data scientists: PhD Natural 

Language Processing, Predictive 
Analytics, Economics

● (1) Software engineer: historically 
platform engineering and data 
analyst

● Designated Infrastructure 
support

http://bit.ly/2wMv2RC

https://www.luther.edu/computer-science/data-science-major/why-study/?module_api=image_detail&module_identifier=module_identifier-mcla-ImageSidebarLutherModule-mloc-pre_sidebar_2-mpar-122bd694ab76dbc88d0a0f4bb0c0feda&image_id=685655


Engineering a 
Machine Learning Project



Python Tools Used 
by Data Scientists

● Executable code + analysis 
environments: Jupyter 
notebooks

● Machine learning: sklearn
● Database: DataGrip, or another 

database IDE 
● Data analysis: Pandas
● Plotting: matplotlib, bokeh
● Data visualization: seaborn

http://bit.ly/2wMv2RC

Jake VanderPlas, PyCon 2017 keynote

https://speakerdeck.com/jakevdp/the-unexpected-effectiveness-of-python-in-science


Python adoption in 
science community

- Python is glue (plays well with 
other languages)

- “Batteries included” + 3rd party 
modules

- Simple + dynamic
- Open ethos is well suited to 

science



“Before software machine learning can 
be usable, it must first be reusable.

(modified) Ralph Johnson

UIUC Computer Science
 Design Patterns: Elements of Reusable 

Object-Oriented Software



Simple Machine Learning Pipeline

Feature engineering is 
expensive, it takes time to:

- Shape the data
- Select which features to 

use
- Collect data!

http://bit.ly/2wMv2RC

https://www.oreilly.com/ideas/what-is-hardcore-data-science-in-practice


Simple Machine Learning Pipeline

Data science is fundamentally 
embedded within a different 
system from production

What is the handoff between 
data science and 
production?

http://bit.ly/2wMv2RC

https://www.oreilly.com/ideas/what-is-hardcore-data-science-in-practice


Simplified Machine Learning Project
1. Get and shape the data
2. Train the model on the data
3. Pickle the model, save with joblib
4. User it! Predict on the data

from sklearn.naive_bayes import MultinomialNB

X, y = get_xy()
X_train, X_test, y_train, y_test = 
train_test_split(X, y, random_state=1111)

model = MultinomialNB().fit(X_train, y_train)
filename = 'pizza_classifier_latest.pkl'
pickle.dump(model, open(filename, 'wb'))

You can use sklearn pipelines to apply transformations 
with scoring indicators as well 

http://bit.ly/2wMv2RC

https://www.youtube.com/watch?v=URdnFlZnlaE


Reproducibility matters. 
How do we engineer for that?



http://bit.ly/2wMv2RC

#LOLSOB



http://bit.ly/2wMv2RC





Docker
Docker containers are a big executable tarball (with explicit format) that 
includes everything needed to run it: code, system tools, libraries, settings!

Also, according to Kelsey Hightower, “the first rule of Python is you don’t 
use the system installed version of Python”

Step 1: Write a Dockerfile (cached layers)
Step 2: Build the Docker image

docker build -t ‘predicting-altruism:latest’ .
Step 3: Run the Docker image in a container

docker run -d -ti -p 8888:8888 -v
~/local_path/to/notebooks:/home/jupyter/notebooks
predicting-altruism .

http://bit.ly/2wMv2RC

https://www.youtube.com/watch?v=u_iAXzy3xBA


Example Dockerfile
FROM python:3
RUN pip install virtualenv

RUN useradd jupyter
RUN adduser jupyter sudo
RUN mkdir /home/jupyter/
ADD entrypoint.sh /home/jupyter/
RUN chmod +x /home/jupyter/entrypoint.sh
ADD requirements.txt /home/jupyter/
ADD notebooks/ /home/jupyter/notebooks

RUN chown jupyter:jupyter /home/jupyter/
VOLUME ["/home/jupyter/notebooks"]

WORKDIR /home/jupyter

RUN virtualenv myenv && pip install -r /home/jupyter/requirements.txt
ENV SHELL=/bin/bash
ENV USER=jupyter
EXPOSE 8888:8888

ENTRYPOINT ["/bin/bash", "/home/jupyter/entrypoint.sh"]

http://bit.ly/2wMv2RC



Model versioning



Docker + Volumes!
Docker volumes allow a mountable data directory

ADD notebooks/ /home/jupyter/notebooks

...

VOLUME ["/home/jupyter/notebooks"]

Whenever the data scientist and/or other team 
member is ready to save the code, data, & model 
any work done in the Docker image updates the 
mountable data volume

http://bit.ly/2wMv2RC

http://clusterhq.com/assets/images/simple-flocker-animation.gif


Django-izing Docker + sklearn model



Process for updating a model

- Create a Dockerfile with a mountable data volume
- Add the Dockerfile to a Django API
- Add Jupyter notebook into the mountable data 

volume in the Django API
- Call the build endpoint to build the new Docker 

image
- Spin up Docker container
- Data science magic
- Save the model
- Update the model to wherever it needs to live for 

productionalizing it

http://bit.ly/2wMv2RC



Wrap docker-py into Django endpoint
from docker import APIClient
from io import BytesIO

def create_image(request, model):
   if not request.POST.get('path'):
       path = BASE_DIR
   else:
       path = request.POST[‘path’]
   
try:
       with open(path, 'r') as d:
           dockerfile = [x.strip() for x in d.readlines()]
           dockerfile = '\n'.join(dockerfile)

       f = BytesIO(dockerfile.encode('utf-8'))

       # Point to the Docker instance
       cli = APIClient(base_url='unix://var/run/docker.sock')
       response = [line for line in cli.build(
           fileobj=f, rm=True, tag=model + ‘:latest‘, stream=True
       )]

       return JsonResponse({'image': response})
   except:
       return HttpResponseServerError()

urlpatterns = [
   url(r'^create/image/(?P<model>\w{0,50})', 
create_image, name='create_image'),
]

For more information on the Docker Python SDK 
reference the docs on the low level API here.

Entire demo code at here.

http://docker-py.readthedocs.io/en/stable/api.html#module-docker.api.build
https://github.com/lorenanicole/djangocon


Jupyter Notebook Pickles the Model



docker build -t ‘predict-altruism’ .
(Also known as … a POST request to your Django API. Yes, it can be that simple.)



What next?

- Store analytics on different versions performance on a 
fixed training set

- Surface analytics in user friendly dashboard via admin 
panel

- Integrate Django, Docker, scikit-learn project into 
Kubernetes (4:10pm - End to end Django on Kubernetes)

- Add CI to automate deployment of models 
- Evaluate if Django is the best tool? (5:00pm - Django vs 

Flask)

http://bit.ly/2wMv2RC

https://medium.com/@hakibenita/how-to-turn-django-admin-into-a-lightweight-dashboard-a0e0bbf609ad
https://2017.djangocon.us/talks/end-to-end-django-on-kubernetes/
https://2017.djangocon.us/talks/django-vs-flask/
https://2017.djangocon.us/talks/django-vs-flask/


Continued Learning
Talks:

- Kelsey Highwater - PyCon 2017 closing keynote on Docker + Kubernetes
- Jake VanderPlas - The Python Visualization Landscape
- Kevin Goetsch - Deploying Machine Learning using sklearn pipelines
- Lorena Mesa -  Predicting free Pizza with Python
- Rob Story - Bridging from Python to JVM 

Books:
- Introduction to Machine Learning with Python, Sarah Guido, O’Reilly’s

GitHub:
- Docker with Jupyter Notebook mountable volume
- Demo code from this talk!
- Docker-py (Read the Docs) 

https://www.youtube.com/watch?v=u_iAXzy3xBA
https://www.youtube.com/watch?v=FytuB8nFHPQ
https://www.youtube.com/watch?v=URdnFlZnlaE
https://gotochgo.com/2017/sessions/121
https://www.youtube.com/watch?v=vKU8MWORHP8
http://shop.oreilly.com/product/0636920030515.do
https://github.com/lorenanicole/jupyter_docker
https://github.com/lorenanicole/djangocon/blob/master/model/notebook/predicting_pizza.ipynb
http://docker-py.readthedocs.io/


Thank you!
http://bit.ly/2s5R01V | @loooorenanicole 

https://www.contentreich.de/docker-clojure-microservices-google-and-alfresco-introducing-ecm-google-services

