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Data Operations

Collect I Extract Store
ngest *+ Transform, merge
* Update feature store
* Gather raw data + Extract features « Manage discoverability
* Detect skews
Model Develop . Evaluate
* Select training features Train * Compare to other
* Training/validation * Run training algorithm models
strategy * Deploy?
Monitor
Operate Deploy Serve * Monitor deployed
* Create execution * Use model to evaluate models
environment user data * Terminate bad models,
promote good ones.
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Approach

» Gather requirements
» Learn SageMaker

» Evaluate SageMaker
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Requirements Elicitation

e Gather requirements
- Created a pOI I How do you share results with sponsors and end-users?

— Distributed to SMEs throughout the lab
—_ 1 1 res p on d e ntS Face-to-face meetings (e.g., W...

9 (81.8%)
Sharing code (e.g., Jupyter Not...

Web-based dashboards
Machine-readable APIs and dat...
We have several projects wher...
FedEx hard disks containing da...

Sharing code from LANL to oth...
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Data
Engineer

WS services v

CloudWatch L

Dashboards
Alarms

«

nstarm
Insufficent data
ok

v Logs
Log groups
nsights

v Metrics
Explorer
streams @)

Events

«

Rules
Event Buses
v senvceLens
Service Map
Traces
Container nsights (D)

Resources.

«

Performance monitoring
v Lambda Insights
Performance monitoring
v Synthetics
Canaries
Contributor Insights
Settings

v Favorites

+ Add a dashboard
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eMaker Architecture

& Amazon SageMaker Studio Edt View Run Kemel Git Tabs Settings Help

+ ] T2 format_buoyflow X
= _buoy

Untited Folder /
- Prepare

O Mame Last Modified

3 Data flow

Amazon's3 > sagemaker-buoy-features > 805554085934/ > sagemaker/ > us-west-1/ > offline-store/ > buoy-positions/

Copy 53 URI

buoy-positions/

SageMaker

Studio

No older events at this moment. Retry

INFO: clean.buoy:Tnput file: /opt/nl/processing/data-in/dirfl_15001 sep20. dat
INFO:clean buoy:Qutput file: /opt/ml/processing/data-out/buoy-end-codes.csv
INFO:clean_buoy:Reading ra data from /opt/ml /processing/data-in/dirfl_15001_sep2d.dat™

DEBUG: cLean_buoy:Sanple ran data: id wao expro typebuoy

App: Jupyter

072615 0 3464 SVP ... 139,32 2011/01/61 12:07 1
172619 0 3464 SVP ... 136.67 2010/12/01 12:45 1
272620 @ 3464 SVP ... 140.70 2011/06/03 01:38 1
333064 0 323 SVPBN .. 219.24 2010/12/23 04:53 3
483178 0 323 SVPB .. 218.70 2011/12/02 11:29 3

10405 60521330 5201698 21312 VP8
10406 65845460 1301697 21312 SVP
10407 60522110 5201703 21312 VP8
10408 65535800 1301688 21312 SVP
10409 64876120 1701535 21312 VP8
[16410 roms x 15 columns]

TNFO:clean_buoy: Sample dota: id wno expno typebuoy ...

- 185.89 0000/00/60 00:00 0
341.28 0000/00/00 00:00
- 184.67 0a00/00/00 00:00 0
338,51 0000/00/00 00:00 0

349,58 0000/00/60 00:00 0

0 72615 0 3464 SVP ... 139.32 2011/01/01 12:07 1
172610 @ 3464 SVP ... 136.67 2010/12/01 12:45 1
272620 @ 3464 SVP ... 140.70 2011/06/03 01:38 1
3 33064 0 323 SVPBN .. 219,24 2010/12/23 04:53 3
4 83178 0 323 SVPB .. 218.70 2011/12/02 11:29 3

10405 60521330 5201698 21312 SVPE
10406 65845460 1301697 21312 SVP
10407 60522110 5201703 21312 SVPS
10408 65535800 1301688 21312 SVP
10109 64876120 1701535 21312 SVPS
[16410 rows x 15 columns]

INFO:clean_buoy:Saving output data to /opt/nl/processing/data-out/buoy-end-codes .csv

No nevier events at this moment. Auto retrying.

. 185.89 0000/00/00 00:00 0

338.51 0000/00/00 00:00 @
© 349,58 0000/09/00 00:00 0

Pause

. elon ldate time typedeatn

Objects | Proper

Objects (7)

inventory 4 jects,you'l .
more [
c actions v | [ createrotcer | [JENTED
Q O show versions 1 @
Name - Type » Last modified - Size > Storage class =
[ buoy-positions2021-04-07T15:41:46.860Z.txt ot April 7, 2021, 09:41:48 (UTC-06:00) 08 Standard
D buoy-positions2021-04-07T16:07:50.815Ztxt xt April 7, 2021, 10:07:52 (UTC-06:00) 08 Standard
D buoy-positions2021-04-07T16:15:23.047Z.txt xt April 7, 2021, 10:15:24 (UTC-06:00) oB Standard
[ buoy-positions2021-04-07T18:34:37.567Z.txt xt April 7, 2021, 12:34:38 (UTC-06:00) o8 Standard
D buoy-positions2021-04-07T19:15:16.382Z.txt xt April 7, 2021, 13:15:17 (UTC-06:00) 08 Standard
D buoy-positions2021-04-08T15:10:20.273Z.txt xt April 8, 2021, 09:10:21 (UTC-06:00) o8 ‘Standard
D buoy-positions2021-04-08T15:21:18.145Z.txt April 82021, 09:21:19 (UTC-06:00) o8 Standard

Git:refreshing.

elon ldate 1tine typedeath

Training Job

o

trr




Results

» Abstracts away the complexity of AWS

- SageMaker does a good job of integrating with a large number of AWS services in a
transparent manner

— Most development tasks are controlled through a familiar Jupyter Notebook interface

» Cost
— Complex services imply complex pricing model

— SageMaker prioritizes usability over minimizing costs (large instances by default,
automatic startup of new instances)
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Results

« Use cases
— New development teams and environments that have little existing computational
infrastructure
— Existing teams that need to transition from medium-sized data sets to
larger-than-memory data sets
— Projects that need to coordinate the execution of multiple independent code bases
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Results

* Learning curve
— LANL has significant momentum built up around existing HPC-based infrastructure

= SageMaker requires learning new best practices and usage patterns
— SageMaker Ul does a good job of helping users learn about advanced features
— Projects may need assistance from AWS support in order to use SageMaker
effectively

1% Los Alamos

AAAAAAAAAAAAAAAAAA



Results

» Lessons learned from SageMaker
— Power of having a centralized feature store
— Containers provide powerful flexibility
— Decouple training code from serving code
— Jupyter Notebooks make a fantastic learning environment
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Thank you!

 ISTI IPD for funding
* LANL Cloud Services Team (NIE) for excellent support
« Alice Barthel (T-3) for pointing us to example data sets
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AWS SageMaker for Machine Learning Operations at LANL

\ J Project Description

Building end-to-end data science and machine learning
pipelines requires significant investment in complex data
management solutions. Can SageMaker simplify this

Collect L Ingest |—| Extract [~  Store

‘ problem?
Model | Develop |- Train || Evaluate —‘
Project Outcomes
Operate | peploy || Sere |- Monitor * SageMaker is a powerful system with extensive tooling

* Projects should be aware of cost and learning curve
» Significant lessons can drawn from the SageMaker
architecture

PI: William Rosenberger

Total Project Budget: $20,750

ISTI Focus Area: Data Science and Artificial
Intelligence
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