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The machine learning (ML) lifecycle is manual

75% of data scientist time is spent

on infrastructure

7

Manual
Infrastructure
Work

Model
Building &
Training

75%

effort

7)K%

effort

Key challenges

e 30%: Supporting different
languages and frameworks

e 30%: Model management
tasks such as versioning
and reproducibility

e 38%: Deploying models at
necessary scale

Survey of >500 practitioners & managers in summer of 2018
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Heterogeneous tooling & dependencies

- e Dozens of language and
Classifier v.1.2 <4— MODEL NAME/VERSION o
framework combinations
e Hardware dependencies (e.g.,
FRAMEWORK . .
@ 1F sl CUDA) require substantial

architecture investment

V. 3 5.2 v.1.13.0
LANGUAGE e New frameworks emerge

Python v.3.5.2 every year
e Frameworks and languages

DEPENDENCIES
CUDA v.10.0 evolve constantly, requiring

ongoing maintenance and testing

coe



ALGORITHMIA

Composability compounds the challenge

e Multiple frameworks
e Multiple languages
e Multiple teams

TextVectorizer v.1.4 SentimentAnalysis v.1.1
LY — &0
= OUTPUT

DOCUMENTS



Training and production are very different

TRAINING SERVING/PRODUCTION = ~
PLATFORM PLATFORM Tralnlng
e Long compute cycle
O git push v.l.x.x e Fixed load
| gl B e Stateful
API CLIENTS ® Slngle user
&
'_’ — we — [ Production
D e Short compute bursts
e FElastic
O e Stateless
'_’ e e Many users
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_
lteration speed decouples ML from

application development

e ML development

Model lifecycle is an
frenne Deploy evolving ecosystem
. // \\ ,- e ML moves faster than
\ traditional application
Connect Sc.ale—AP's—‘ D development
D e ML can introduce
' \\ /i/ - breaking changes to
applications that

Data Manage
consume model

output
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Diversity complicates auditability & governance

e Internal model
'_, XL\ '_, T usage is difficult to
T track across multi-
N & _ model pipelines
e Auditability and
access are major
security and

compliance
concerns




Solution: CD4ML- Automated model deployment

Programmatically
e Connect to data
e Publish from training platforms
e Deploy models and

Data Management System

< Deployment & CONSUMING
dependenCIeS ETL Pipelines Feature Store Management APPS
. ) (" er—
e Manage model serving, Model Portolo e
. cLl
inference, and compute _p  Dependency Mgt > | —
. I\./anquages <+ APP
infrastructure Pipelining
. ini Compute AR
° Integrate Wlth other models Training Platforms/Frameworks m;dggzluaﬁon e
Governance -

and consuming production TensorFlow PyTorch — Monitoring
Apache MXNet More...
applications

Chainer



Demo



aLgorithm_tempLate (master) 3» git commit -m "update trained modelL digits_classirier.pkl



Q&A

Visit us at booth #311

Request a demo at
https://algorithmia.com/demo

Download a whitepaper at
http://bit.ly/AlgoRelnvent

Contact us at
Info@algorithmia.com

ALGORITHMIA

Seven Challenges of ML GRS L
for DevOps 3



https://algorithmia.com/demo
http://bit.ly/AlgoReInvent
mailto:info@algorithmia.com
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On branch master

Your branch is ahead of 'origin/master' by 2 commits.
(use "git push" to publish your local commits)

nothing to commit, working tree clean

algorithm_template (master) $ git push




On branch master

Your branch is ahead of 'origin/master' by 2 commits.
(use "git push" to publish your local commits)

nothing to commit, working tree clean

algorithm_template (master) $ git push

Username for 'https://github.com': peckjon

Password for "https://peckjon@github.com’:

Counting objects: 13, done.

Delta compression using up to 12 threads.

Compressing objects: 100% (12/12), done.

Writing objects: 100% (13/13), 2.05 KiB | @ bytes/s, done.
Total 13 (delta 3), reused @ (delta @)
remote: Resolving deltas: 100% (3/3), completed with 3 local objects.
To https://github.com/algorithmiaio/model-deployment.git
761323d. .ec29803 master -> master
algorithm_template (master) $




aster' by 2 commits. & GitHub, Inc. [US] | github.com/algorithr
local commits)

Pull requests Issues Marketplace Explore

algorithmiaio / model-deployment

, done.

/3), completed with 3 local objects.
io/model -deployment.git de Issues 1 Pull requests 0 © Actions Projects 0 Security
ster

Merge remote-tracking branch 'origin/master’
> Cancel check suite

master a-o-,

Deploy Model on Algorithmia GitHub Actions / build (3.6) started 20s ago

u

Set up job
® build (3.6)

Run actions/checkout@v1
${{ format('Set up Python {0}, matrix.python-version) }}

¢ Deploy model

Found existing installation: pip 19.2.2
Uninstalling pip-19.2.2:
Successfully uninstalled pip-19.2.2
Successfully installed pip-19.2.3
CREATING data://***/digit_recognition
UPLOADING model to data://***/digit_recognition/digits_classifier.pkl
CREATING &"/digit_recognition_20190917283726
{'details”: {'label’: 'Digit Recognition’,
‘summary‘: ‘Demo only: Provide an image URL as input, and this
‘model will attempt to identify the number shown.',
‘tagline': 'Simple digit recognition model, for demo purposes

‘only'},
‘name’: 'digit_recognition_20190917203726',
‘self_link': None,




aster' by 2 commits. & GitHub, Inc. [US] | github.com/algorit
local commits)

Pull requests Issues Marketplace Explore

95 KiB | @ bytes/s, done. algorithmiaio / model-deployment ® Unwatch~ | 12 % Star | 3

ta @)
/3), completed with 3 local objects.

io/model -deployment.git Code Issues 1 Pull requests 0 © Actions Projects 0 Ji Security Insights Settings
ster

° Merge remote trackmg branch 'origin/master’

ec2980

Deploy Model on Algorithmia GitHub Actions / build (3.6) successful 1 minute ago in 51s

Set up job
v build (3.6)
W
Run actions/checkout@v1
${{ format('Set up Python {0}, matrix.python-version) }}

Deploy model

Complete job

Cleaning up orphan processes




! ' by 2 commits. X & algorithmia.com/algorithms/jpeck/digit_recognition_201! W P O A2 @A & Vv §
local commits)
@ jpeck / digit_recognition_20190917203726 / Star: 0 Unfollow: 1
0.1.0
@5 KiB | @ bytes/s, done.
ta @)
/3), completed with 3 local objects. Overview Docs Discussion Listeners Builds Settings Source Code 2

io/model-deployment.git
ster

Digit Recognition Edit

Simple digit recognition model, for demo purposes only Edit

LANGUAGE

Python 3 x

METRICS

Avg call duration - N/A

PERMISSIONS

Run an Example

INPUT QUTPUT

Ity Copy
"https://github.com/algorithmiaio/sample-
apps/blob/master/algo-dev-

demo/digit_recognition/images/digit_1.png?
raw=true”




| by 2 commits.
local commits)

@5 KiB | @ bytes/s, done.

ta 0)

/3), completed with 3 local objects.
io/model-deployment.git

ster

c

@& algorithmia.com/algorithms/jpeck/digit_recognition_201909

Digit Recognition Edit

Simple digit recognition model, for demo purposes only Edit

LANGUAGE

Python 3.x

METRICS

Avg call duration - N/A

PERMISSIONS

Run an Example

INPUT

I}y Copy

"https://github.com/algorithmiaio/sample-
apps/blob/master/algo-dev-
demo/digit_recognition/images/digit_1.png?
raw=true”

OUTPUT

Running algorithm...




| ' by 2 commits.
local commits)

@5 KiB | @ bytes/s, done.

ta 0)

/3), completed with 3 local objects.
io/model-deployment.git

ster

c

@& algorithmia.com/algorithms/jpeck/digit_re Jnition_2019

Digit Recognition Edit

Simple digit recognition model, for demo purposes only Edit

LANGUAGE

Python 3.x

METRICS

Avg call duration - N/A

PERMISSIONS

Run an Example

INPUT

"https://github.com/algorithmiaio/sample-
apps/blob/master/algo-dev-
demo/digit_recognition/images/digit_1.png?
raw=true”

OUTPUT







