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The primary goal was to build a lightweight 
system for a small user-facility / research group 

to be able to organize / store / share data at scale

The system enables 3 workflows


1. Data Entry


2. Data Storage, Access, Download 
(and some Viz)


3. Downstream use for ML
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In the process we learned


1. What kind of expertise is needed?


2. How can we replicate these efforts?


3. What can be improved?



The 3 workflows rely on Cloud APIs, Open Source 
Software, and Containers

1
2

3

4

4

4 Archis Joglekar | LPA Workshop on Control Systems and Machine Learning | January 26, 2022

Python

Commercial / No Touch

OSS / No Touch



The 3 workflows rely on Cloud APIs, Open Source 
Software, and Containers

1. Data Input <> Frontend / 
Programmatic Access

1
2

3

4

4

4 Archis Joglekar | LPA Workshop on Control Systems and Machine Learning | January 26, 2022

Python

Commercial / No Touch

OSS / No Touch



The 3 workflows rely on Cloud APIs, Open Source 
Software, and Containers

1. Data Input <> Frontend / 
Programmatic Access

2. Data Storage, Access, 
Download and Visualization  
<> Database + Object Storage 1

2
3

4

4

4 Archis Joglekar | LPA Workshop on Control Systems and Machine Learning | January 26, 2022

Python

Commercial / No Touch

OSS / No Touch



The 3 workflows rely on Cloud APIs, Open Source 
Software, and Containers

1. Data Input <> Frontend / 
Programmatic Access

2. Data Storage, Access, 
Download and Visualization  
<> Database + Object Storage

3. Downstream use for ML <> 
Jupyter Notebooks

1
2

3

4

4

4 Archis Joglekar | LPA Workshop on Control Systems and Machine Learning | January 26, 2022

Python

Commercial / No Touch

OSS / No Touch



The 3 workflows rely on Cloud APIs, Open Source 
Software, and Containers

1. Data Input <> Frontend / 
Programmatic Access

2. Data Storage, Access, 
Download and Visualization  
<> Database + Object Storage

3. Downstream use for ML <> 
Jupyter Notebooks

4. Other e.g. web hosting, 
authentication, docker 
containers
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The captured data is logged to an MLFlow Server

• MLFlow describes each “run” (shot) using 


• Parameters 

• Can be any fundamental “type” i.e. 
float, int, string


• Metrics 

• These are typically numeric i.e. float, 
int


• Artifacts 

• These can be ANY files 
i.e. .png, .mat, .tiff, .h5 etc.
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Programmatic Data 
Ingestion

TL; DR -  


1. Have pre-existing data

2. Get a local or cloud-based Python 

process

3. Access cloud server 

programmatically

4. Log data
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Data can be bulk ingested e.g. through a cloud-
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Data can be bulk ingested e.g. through a cloud-
hosted Jupyter Notebook 

• We use a cloud-hosted Jupyter 
Notebook but any computer 
that has access to the MLFlow 
server can do this job

• The flow is 

• Loop over all shots

• Generate Parameters, 
Metrics, Artifacts for each 
shot 

• Log each of the above
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This flow is used to collect the experimental data 
from the TA2 experiment from Streeter et. al
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Performing ML on 
the data

TL;DR -  


1. Use a local or cloud machine

2. Access data 

programmatically

3. Do your ML

4. Log to MLFlow server
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Performing ML on the cloud
• Scientists run highly bespoke code for post processing — 

maybe unified per “experiment”


• Lowest barrier to entry for highly bespoke code is Jupyter 
Notebooks 


• Here we perform a hyper parameter search over a series 
of generative models


• BONUS: We reuse the MLFlow server, this time to actually 
track ML experiments!


• The same principles as for physical data collection 
apply


• Log parameters (pre-experiment parameters)


• Execute experiment / Train Model


• Log metrics (experiment/training results)


• Log Artifacts (experiment/training results)
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We can use the MLFlow UI again to observe the 
results of the ML training runs
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Example results from the ML model training
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• We train ~50 models on Cloud 
GPUs in order to perform a hyper 
parameter search over 8 different 
parameters


• Cloud GPUs use data from existing 
MLFlow server to do the training



Accessing Data using MLFlow

TL; DR -  


1. Browse MLFlow Server 
through Web Browser


2. Visualize data

3. Sort data

4. Download data
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In the process we learned

1. What kind of expertise is needed?

1. Python for scientists

2. 0.1(?) FTE for Infrastructure

2. How can we easily replicate these 
efforts?

1. Infrastructure-as-code

3. What can be improved (if needed)?

1. Customizable DB UI

2. Bigger / Better infrastructure



Extras
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 Data Entry Web App

TL;DR - 


1. Customizable Python App for 
Data Entry UI


2. Log Python Dictionary with an API 
call to MLFlow Server


3. Log Files with an API call to 
MLFlow Server
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Streamlit is OSS for writing Simple Data Apps in 
Python 

18 Archis Joglekar | LPA Workshop on Control Systems and Machine Learning | January 26, 2022



The logged data can be accessed and visualized from a 
browser — This is all OSS, UI comes for free, all we do is host 
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How is this provisioned?
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Infrastructure-as-code 
enables easy replication

• Easily replicated to new Cloud 
environments


• Enables version-control and 
incremental development


• 900 lines at last count


• Most specialized/unlikely skill-set in 
scientists <> Most unlikely to need 
updates
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Management
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secure)

2. Local machine (less secure) 

4. OSS for provisioning infrastructure — 
database, object store, container hosts 
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