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=scare ESAP - Interactive Data Analysis (IDA)

Goal:

Develop a way for user to find data, software & compute facilities within the ESCAPE
ecosystem, and run analysis on the data of interest using this software, in an interactive
way.

A few questions that lead to design decisions:

e How to allow users to discover data?

e How to discover & use workflows or software that can analyse this data?

e How to discover & use compute facilities on which to run the above software with the
data of interest?

e Software & workflows need to be annotated with all the metadata needed to allow
discoverability, but also automation of provisioning at a given facility.

e How to ensure that a workflow runs in a reproducible way?

e How can we automate as much of this as possible?
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=scace ESAP - Interactive Data Analysis (IDA)

ESAP’s Interactive Data Analysis feature allows users to:

e Find notebooks & software from the ESCAPE community,
e Find Compute Resources on which Interactive Analysis can be performed
e Provision a combination of software/notebook & optionally some data, on the chosen
Compute Facility.
e Automate as much of this as possible.
i.e. Prepare environment for user (Automatically install required libraries & tools)

<> ESCAPE A
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=scare ESAP - Interactive Data Analysis (IDA)

Initial interest in workflows (Notebook-based) lead to us focusing on using this as a first
target.

ESAP serves as an aggregator of Jupyter-based Services.
It does not ship with a JupyterHub implementation.

How to ensure that a Notebook workflow can run in a reproducible way & how can we
automate the process of making this available to a user?

BinderHub seemed to answer a lot of these questions.

The list of Notebooks available in the current implementation of ESAP are all
Binder-compatible.
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escare - BinderHub & Notebooks

As such, first version focuses on: .
Notebooks & Binder 0 b N d e rh U b

The Binder project defines a nice way of packaging a Notebook workflow with all it’s required
libraries in a way that BinderHub services can prepare the environment for the user.

A Binder repository could contain the following:
* requirements.txt / environment.yaml - Required Libraries for the Notebook
e postBuild - A script to run after environment is created
e A content file - index.ipynb (Example)

Several other options, for example: Data directory or any other files that could be used by
the notebook.
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=scare Binder & Notebooks

The way Binder works is:

e Select a repository to use (Optionally a Git ref,
Path) and Launch

e Binder creates Docker container (unless it already
exists in repo), in which required libraries are
installed

e Useris then redirected to a Jupyter Lab page with
the notebook which should be runin a
reproducible way.

e This redirect URL can be generated
programmatically, and this is what we do in ESAP
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Turn a Git repo into a collection of interactive notebooks

Have a repository full of Jupyter notebooks? With Binder, open those notebooks in an executable
environment, making your code immediately reproducible by anyone, anywhere.

Build and launch a repository

GitHub repository name or URL

GitHub~ | https://github.com/ESAP-WP5/binder-empty
Gt ref (branch, tag, or commit) Path to a notebook file (optional)
| File ~
Copy the URL below and share your Binder with others:
https://mybinder.org/v2/gh/ESAP-WP5/binder -empty/HEAD ®
Expand to see the text below, paste It into your README to show a binder badge: [FEFREYTE=g »
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=scare - Finding Software & Notebooks

First step in an IDA access scenario is to find software & notebooks

First release limited to notebooks, but designed to support other tools for Data Analysis CLI
or Desktop-based

Discovery page to allow users to search by:

e Keyword - Match keyword string against all fields of each software record
(description, name, author etc..)
Author - Search for software from specific authors
User Interface Type - CLI Tools, Desktop, Notebooks
Runtime Platform - Python, Java, etc..
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escaee . ESAP - Finding Software & Notebooks

Interactive Analysis B

Interactive Analysis
Notebooks

[§ h for Workfl ] Interactive Analysis
Search for Workflows

rch Interactive Analysis
Notebooks

Advanced Se

CSIC-IAA HCG-16 workflow

Search for Workflows
Description: Anatysls of Hickson Compact Group 16

Link: https://github.com/AMIGA-IAA/hcg-1€
Author:

Runtime Platform: Python

Keywords: jupyter-notebook

Advanced Search

Search By:

CDS MOCPy User Interface type: All
Author: thor nar

Description: Expenmentwwth Multi-Ord rCoverage maps Runtime Platform: All v
Link https://github.com/cd .
Author:

Runtime Platform: Python

Keywords: jupyter-notebook
s
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escaee ESAP - What software is available?

e Software & notebooks from the OSSR (ESCAPE Software Repository)
e Notebooks provided by ESAP (included in ESAP DB)
e For example, blank notebook, or Apertif notebook used to demonstrate access to
ESAP shopping client & visualization techniques
e Desktop tools (i.e. Topcat) provided by ESAP (Hidden in initial release)
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escare - OSSR & ESAP Integration

2

OSSR:
e Open-source scientific Software and Service Repository (OSSR)
e |Implementation as a Zenodo repository

How do we interact with it?
The OSSR/Zenodo has an APl which allows programmatic access to its recorus
We use a python client provided by WP3 https://gitlab.in2p3.fr/escape2020/wp3/eossr

We harvest the following fields for each entry:

e ID
- - Zooniverse: Advanced Project Building
e Description
Description: Demonstrates techniques for advanced Zooniverse project management using Python.
L URL Link: https://git.astron.nl/astron-sdc/escape-wp5/workflows/zooniverse-advanced-project-building
H Author: Hugh Dickinson
e RuntimePlatform Runtimo Patorn: Ptnon

Keywords: jupyter-notebook

This metadata appears for users for better discovery
Also used by us for things like association with compute / filtering
List we get from OSSR contains many more fields, possible to extend
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https://gitlab.in2p3.fr/escape2020/wp3/eossr

=scare ESAP - Finding Compute Facilities

Once a given software & notebook record has been selected, a list of compute facilities is
shown

The list shown, depends on the type of Software that has been selected
e Notebook -> BinderHub facilities
e Desktop/CLI tools -> Rosetta facilities (Disabled until implementation is

completed)

Users can filter again using keyword matching
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escare ESAP - Finding Compute Facilities

< ESCAPE Interactive Analysis B

Interactive Analysis
Compute Facilities

[ sewor i )

JIVE BinderHub

Description:
JIVE BinderHub
Link: http://jupyterjive.nl/binderhub/

MyBinder

Description:
MyBinder
Link: https://mybinderorg/
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ESC\APE ESAP - Deploy

Params: [Compute Facility, Notebook Repo]

— ESAP: Deployer (Generate Redirect URL..)

Workflow for plotting and visualizing data from the ESAP shopping basket (WSRT-Apertif)

Fetching data from the ESAP Shopping basket

= Jupyter w o e
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ESCAPE ESAP - Accessing ESAP Data in IDA environments

One of the goals was to make Data that has been selected through ESAP available in an IDA
environment.

Currently possible via the use of the ESAP shopping client (Python)

Data (found in Query pages) gets added to the shopping basket
Notebook & Facility is selected and user is redirected to Jupyter session.
User can then import the ESAP shopping client and fetch the data from ESAP (via API
requests)
e Future iterations may make this process automated
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EscaPe  ESAP - Accessing ESAP Data in IDA environments

Descrption: Experiment with Mult-Or
Uinke https./github com/cds-astro/m
Author:

s
Data Shopping Basket  [[lENIoanal [ &7 et use e

verage maps

ASTRON VO Apertif
Basket Source Item

Description: ASTRON VO Apertif

T unkntpssot

vo_reg [archive”’vo_reg"'record"['image’’continuum®’'3" apertif-dr171908070417190807041_AP_Bo01"ivo.//astronnl/~? :::f,,r{a Platform: Python
APERTIF_DR1/190807041_AP_B001/image_mf_o2 fits""’https.//vo.astron.nl/getproduct/APERTIF_DR1/190807041_AP_B001/image_mf_o2fits"'image/fits"'37006" ' m1403+5324""""208.360378; Kepwords Kpyter-nolsbook
ICRS 211.0482971187 505831193154 211.2640041493 53996220402 205.4549338507 53996220402 2056706408813
50.5831193154""3.99999842047691"'58702.6901608794"'58702.6901608794" nan"’nan"’0.209645077586174"'0.23421286046505"'nan"'em radio.750- Apertif Visualization

1500MHz"/1/*"\WSRT""Apertif''30737'3073"'-1""-1""-1""nan"" https.//vo.astron.nl/getproduct/APERTIF__DR1/190807041_AP_B001/image_mf_o2 fits?preview=True""apertif_dri.contin

Description: Shopping Ba:
Uinkc htps /gt astron L
Author:

fon Eample

Runtime Platform: Python
Keywords: jupyter-notebook

T Fle Edt View Run Kemel Tabs Setings Help

- . o & canener T roarmumzson oo |

|: B+ XMO O » m C » &Downoad & & etGt PBinder Code v & Pyton3 gpykeme) O

° - v & = . -

e R P Workflow for plotting and visualizing data from the ESAP shopping basket (WSRT-Apertif)
Interactive Analysis ;[ i e
c te Facilit # resovEma amonn ag0 frm cEty Clene Topor Sappingetiont o shopping cLiene

ompute rFaciliies fp— amonn ag0 iaport pyvo
inport pandas as o

el R
iaport astroquery
( Search for Facilities ] Fetching data from the ESAP Shopping basket

ectors inport Alta as alta_connector

ac = alta connector()

JIVE BinderHub

ient, passing alta connecto
ttps://sdc-dev.astron.nl:443/", connectors=acl)

# Instant user Profile sho
shoppingClient = shopping_client (hos

# Get data fron the shopping basket as a Pandas Dat:
Description: basket = shoppingClient.get basket (convert to_pandas=True)
JIVE BinderHub

Linke http://jupyterjiven/binderhub/

v

MyBinder ]

Description: # store data as ar py table
MyBinder from astropy. table import Table
- S iy oL ot i (1)
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=scare ESAP: Data Lake Access

The IDA also provides access to a Data Lake as a service
Developed & available by SKAO

Implemented via JupyterHub

Does not require notebook/software selection first
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escare ESAP: Data Lake Access

< ESCAPE Interactive Analysis E

Interactive Analysis

l Data Lake Access l

< ESCAPE Interactive Analysis Bat:

l Binder/Jupyter Notebooks

Interactive Analysis
Compute Facilities

esap-gui version 21 jan 2022 - 10:00

[ Search for Facilities ]

SKAO Datalake as a Service

Description:
SKAO development JupyterHub with Rucio extension
Link https.//srcdev.skatelescope.org/jupyterhub-dev/

esap-gui version 21 jan 2022 - 10:00
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ESCAP Future Plans

e Desktop Tools as a Service
e Deploying a Desktop tool in a container on an IDA environment along with the data
e Rosetta has been the targets of our initial experiments as a Compute Service that

e Automatic mounting data at IDA facility
e Moving the data automatically on behalf of the user, so that when deployed, everything
(data & software) is available for the user without requiring any additional actions

e ESAP to provision VMs for Interactive Analysis automatically
e Requires having a compute resources available, and a VM provisioning system (i.e.
Openstack) connected and available to ESAP
e User then can request that an IDA environment become available on a given system, and we
can create VM, setup environment, and redirect them to it.

e Associating Software with Data
e Recommend Software based on what Data has been selected by the user
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Thank youl!
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