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Overview

e JupyterHub

What is JupyterHub?

How do | access JupyterHub?
How do | use JupyterHub?

Data Analysis Example

HPC Integration (MCC/LCC Demo)

O O O O0O

e Open OnDemand

o Web interface for compute cluster

o ACCESS
(Advanced Cyberinfrastructure
Coordination Ecosystem:
Services & Support)

m e m "

Jjupyterhub

C
o

 OPEN |
nDemand

SACCESS
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What is JupyterHub?

e Platform to host Jupyter Notebooks for multiple users on
a shared resource.

" n "

e What is a Jupyter Notebook?
o Interactive, web based "notebook" that allows
users to create/edit documents with inline Python
code and text.
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How do | access JupyterHub?

e Hosted on an OpenStack virtual machine on UKY network :-:

o 8 vCPUs, 16 GB RAM, 128 GB HD
(Can be scaled to fit demand)

o Meant for small data analysis tasks,
class/workshops, etc...

e https://jupyterhub.ccs.uky.edu

% University of
E€ Kentucky.


https://jupyterhub.ccs.uky.edu

How do | use JupyterHub?

i
H
-
https://jupyterhub.ccs.uky.edu -
Log in with ClLogon (uses linkblue account)
°: o [ Notebook
A
e Note: first time users will see a
e "Spawning Server" screen
which may take a few minutes.
= ¥ e =
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How do | use JupyterHub? :
Create a new Notebook R Notebook :-:
e Click icon for "Python 3 (ipykernel)” P

under Notebook heading

Python 3
(ipykernel)

e A new notebook will be initialized in your
home directory.
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How do | use JupyterHub? :
i
-
Markdown Cell -
™| Untitled.ipynb o +
B + X O 0 » m C » Markdown v 7E:
v i Big header 5 v & F B 2

#### Small header
Some text to describe your work.

An eguation: $E = mc"2%
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How do | use JupyterHub? .
#] Untitled.ipynb X |+ :.
B + X OO » m C » Code v Sk .:

b

Big header

Small header
Some text to describe your work.

An equation: E = mc?

See more at: https://www.markdownguide.org/cheat-sheet/
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How do | use JupyterHub? :
i
-
Code Cell -
™| Untitled.ipynb e +
B + X OO » m C » Code v o
I [ ]: for i in range(3): ® LA = =
print(1i) I
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How do | use JupyterHub?

™| Untitled.ipynb ® -+

B + X OO » m C » Code v 5 -

for i in range(3):
print(1i)

e

1
2

b

el T
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Data Analysis Example

e Collaborator has posted new code on Github

" n "

o YO(LjJ have a small dataset you would like to analyze using this
code

e Clone repository from Github to JupyterHub server:

Start a new terminal.
git clone https://github.com/bwfarm?2/ExtraFastDataAnalyzer.git

e Install dependencies from "environment.yml" file
cd ExtraFastDataAnalyzer

conda env update -f environment.yml —--prune
OR conda install XXXX for all entries in environment.yml file

e Upload your test data

e Run cell (shift+enter)

% University of
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Addendum - Anaconda

e Anaconda is a package manager for Python.

" n "

e Allows for easy installation of packages and corresponding
dependencies.

e Default environment has numpy, pandas, matplotlib, etc...

e (Can install packages using following command:
lconda install .. from within a notebook

e Can export environment: |
lconda env export > environment.yml

e Additional documentation to create a custom Anaconda
environment & kernel available at:

https://docs.ccs.uky.edu > Other Services > JupyterHub
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MCC/LCC Demo

:' Ju pyterhu D Home  Token bwfarm2 @ Logout

Start My Server

" n "
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MCC/LCC Demo

& Home oken bwfarm2 & Logout
— Jupyterhub T

Server Options

Customize your JupyterHub compute resources.

el T

Account:

Queue:

SKY32M192_L (LCC) v

Time:
| 4

Number of cores:
4

Memory (GBs):

Number of GPUs:
1
Public key for LCC/MCC:

ssh-rsa
AAAAB3NzaC1yc2EAAAABJQAAAQEA4j/NNFIWFIclBokQenShHQUZjbJW3Au+KuQNJIfrl+SrGeMN2rQikxaywfD
4ym1ShWIKjdP1HOWrSelSxjo9eCTiLsHOIkIZdIfulFs6ESnkjYFqOfzVXblikBaG5e/gnHOMaVhtvkKhZeO+FgNC98Z29
a88XY3B/6QIp0RNtg92udWlajwhiEZ4BaXcMHmMwsh93jsIU8HfLon+SRBje4 OzmK/ajObbTg4 Ckhkux5dotf4UGYS
JJNzUaEIfHMceBSE+3PSIQNUFFUXEHCk3z/KixbMyHKIRhVXL30CnmWHnZcsCCER3X3g+JawD6bumo2uduH
Ahu9GmydRBpBASopP+w==
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MCC/LCC Demo

: Ju pyter hub Home Token bwfarm2 @ Logout

Server Options

Customize your JupyterHub compute resources.

“p el B

Arcannt

Queue:

‘ SKY32M192 L (LCC) v‘

SKY32M192 L (LCC)

CAL48M192 L (LCC)
‘ normal (MCC)

jumbo (MCC)

P4V16 HAS16M128 L (P100-16GB LCC)

P4v12 SKY32M192 L (P100-12GB LCC)

V4v16 SKY32M192 L (V100-16GB LCC)

V4Vv32 SKY32M192 L (V100-32GB LCC)

V4v32 CAS40M192 L (V100-32GB LCC)

Memory (GBs):

ABOAY IO/OUIPUKNIgEZUaWIaWNIEL4BaACMAMWSNY I SIVBHTLON+ SR B|ed UZMR/a)uUDD | g3LKNKUX2a0maus Yy
JUNzUaEIfHMceBS5E+3P5IQNUFFUXBHCk3z/KixbMyHkIRhVXL30CnmWHNZcsCCER3X3g+JawDBbumo2uduH
Ahu9GmydRBpBASopP+w==

& University of
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MCC/LCC Demo

: Jupyterhub Home Token bwfarm2 @ Logout

Your server is starting up

You will be redirected automatically when it's ready for you.

Cluster job running... waiting to connect

" n "

Event log
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MCC/LCC Demo

File Edit View Run Kernel Tabs Settings Help

o B * [¢] 3 Launcher + .

1

el T

Filter files by name ol
O ) home/bwfarm2
A W@ / home / bwfarm2 /
= [J Name - Last Modifiec [E Notebook

M batchspa... 6 days ac &
M Desktop 7 months ac
I Downloa... 12 days ac '
BB jupyterh 5 days ac Python 3
= ocal 4 years ac
W MathWor... last mont
| ocommf-1... 4 years ag m Console
M ocommfc 4 years ac
mR last mont ?
M scratch 3 months ac
M@ slurmlogs 4 months ac Python 3
W sic 4 years ac
M testenv last mont

) Other
M testing-fl... 6 months ac
| tmp 4 days ac

—
B usr last mont — ﬁ E
- —
A| Untitled.i... 4 days ac — \ 4
1 Terminal Text File Markdown File Python File Show Contextual
()
Untitled1... 5 days ac Help
A| Untitled2 5 days ac
M| Untitled3... 23 hours ac
A Untitled4... 22 hours ac
4 S | ]
Simple 0 0@ Launcher 0 [\
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MCC/LCC Demo

File Edit View Run Kernel Tabs Settings Help .
B D + C @ Launcher X [ Untitled1.ipynb e + %
[ B+ XD O » = C » Code v Notebook [7 Python3 O
Filter files by name Q
(=) a
A Wm/ home / bwfarm2 / thostname
. dnode@@l
= [=J Name - Last Modifiec e .
ol | 2 invicta-ses AV ST -.
M slurmlogs 4 months ac
Tue Apr 30 ©09:27:22 2024
| sic 4 years ac B e e S e el +
B testenv last imonl : NVIDIA-SMI 550.54.14 Driver Version: 550.54.14 CUDA Version: 12.4 |
----------------------------------------- B et
BB testing-fl 6 months ac | GPU Name Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M. |
| tmp 4 days ac
< | | | MIG M. |
. us Jast mont | otenct nun =====|
| @ Tesla P109-SXM2-16GB off | ©0000000:04:00.0 Off | e |
* (A Untitled.i 4 days ac | NJA 27¢ P 3eW / 300W | eMiB / 16384MiB | o% Default |
v - A Untitled]1.. 5 days ad [ I | N/A |
B e e $eceesemccccccecc .- e +
A| Untitled2 5 days ac
= = = = = e +
| 23
M| Untitled3 23 hours ac | Processes: [
W Untitledd.. 22 hours ac | U GI CI PID Type Process name GPU Memory |
| ID ID Usage |
D allusers 6 months ac | |
(] alphamis 6 months ac l No running processes found l
D dead letter 27 days ac
0 dii292-0 6 months ac
D dump.zip 7 months ac
D energies 4 years ac
@ findFree last mont
D flatspin 7 months ac
(] ﬂatspmdef 7 months ac
DO full_choc d4daysac” v
4 G »
Simple 0 2 & Python3|Idle Mode: Command @ Ln1,Col1 Untitledlipynb 0 ﬂ
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MCC/LCC Demo - Future Plans

e Allow to spawn into containers developed for specific

workflows:
o Machine Learning

o R/ Bioinformatics

o Customized by research group?

" n "

e |nstall containers with Al models (e.g. llamag3) for easy

exploration
e Need to test security

e Expected rollout in a few months...

% University of
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Open OnDemand: Web interface for Supercomputing Clusters 4

< &

LCC OnDemand Files = Jobs~

OnDemand provides an integrated, single access point for all of your HPC resources.

powered by

& OnDemand

2% ood.ccs.uky.edu/pun/sys/dashboard/

Clusters = Interactive Apps -

Center for
Computational Sciences

# My Interactive Sessions

/ e hitps://ood.ccs.uky.edu

e Currently available for LCC

Features:
o Simple login
o Virtual desktop sessions
o File browser and shell terminal
o Job composer
o Interactive apps

o« @ 1 | Relaunch to update :

© Help~ & Logged in as shuso2 (+ Log Out

OnDemand version: 1.6.7 | Dashboard version: v1.35.0

im " .

" a'n

ko

University of
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Open OnDemand Virtual Desktop Session

Clusters ~ Interactive Apps~ @ My Interactive Sessions

Home My Interactive Sessions pscomb Compute Cluster (LCC)

" n "

Interactive Apps

Lipscomb Compute Cluster (LCC) version: vo.2.1
Desktops
] ) This app will launch an interactive desktop on one or more compute nodes. / . . . . . \
You will have full access to the resources these nodes provide. This is o Vlrtual SesSsIion IS su bmltted ||ke a
analogous to an interactive batch job.
Account typical compute job

col_griff_uksr

0. col_pluksr or gol_piuksr e Increase # of cores as needed for

Number of hours

the computation

1

Number of cores e Use debug partition to test out

1

Number of GPUs k Setup /

Leave this blank if submitting to a non-GPU queue

Queue

SKY32M192 L

L 1 would like to receive an email when the session starts

% University of
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Open OnDemand Virtual Desktop

LCC OnDemand Filesv Jobsv  Clusters~ Interactive Apps~ @ My Interactive Sessions

" n "

Home My Interactive Sessions
Interactive Apps Lipscomb Compute Cluster (LCC) (2331988) | €D | Running
Desktops
ROINW > _skylake009 @ Delete
CJLipscomb Compute Cluster (LCC)
Created at: 2024-03-28 16:00:18 EDT
Time Remaining: 46 minutes
f \ Session ID: 5h98de6e-513c-4d10-84e4-c28ebfcféb4c

This page updates the

Compression Image Quality
Curren‘t Status Of the ————————) ——
0 (low) to 9 (high) 0 (low) to 9 (high)

requested desktop session

\ j Launch Lipscomb Compute Cluster (LCC) View Only (Share-able Link)

% University of
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Open OnDemand Virtual Desktop ¥

~
“wiP Applications - 4\ [MATLAB R2023b - acad... | [B Terminal - shuso2@sky...

[shuso2@skysake017

]
: |
=) | S L 3 [FFind Files .
New New New Open (| Compare VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
Script Live Script  w v
FILE v v v v v
Main desktop menu 181 55/ home » shusoz »
Current Folder (Gl Command Window ,YY?['??P,‘“,,G,
| New to MATLAB? See resources for Getting Started. X | |Name ¢
= fx ==
Quick access dashboard

% University of
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Open OnDemand File Browser & Terminal

Home Directory
221116_ych230

230217_fluent_server
521
521 2
Ansoft
Desktop
Downloads
InstallShield
. ansysEM
. ansys_211_examples

i Go To.. >_ Open in Terminal (3 New File & New Dir L Upload [7) Show Dotfiles

¢) /home/shuso2/1ccapi/

® View ( Edit Az Rename/Move & Download &) Copy Iy Paste % (Un)Select All & Delete

name size modified date

—] Show Owner/Mode

File browser

-
-y

c ood.ccs.uky.edu/pun/sys/she... v & )

[shuso2@login@R6 apil$ ls -1lht
tot CI]. ,_,;,_,;K
drwxr-xr-x 2 root
-rw-r--r-- 1 root root 6.3K
2 root root 4.0K
[shuso2@login@O6 api]$

Feb

3
Feb 3
3

2021
2021 lccapi.py
2021

root 4.0K

Feb

Terminal

ko

University of
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Open OnDemand Job Composer

LCC OnDemand / Job Composer . Templates

Jobs

“p el

=+ New Job - #r Create Template
P ) . = Job Details
& Edit Files £+ Job Options >_Open Terminal W Delete

Job Name:
Show| 25 v entries Search: (default) Simple container Job
- Submit to:
Created ¥ Name ID Cluster Status
) . : Lipscomb Compute Cluster (LCC)
March 21, 2024 7:57am (default) Simple container Job Lipscomb Not Submitted
Compute Cluster Accaunt:
(Lcc)
Not specified
March 21, 2024 7:50am (default) Simple Sequential Lipscomb
Job Compute Cluster
(Lcc) Script location:
Showing 1 to 2 of 2 entries Previous Next /scratch/shuso2/ondemand/projects/default/2

Script name:

main_job.sh

Folder Contents:

Imain_job.sh

% University of
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Open OnDemand SLURM Job Submission

LCC OnDemand /[ Active Jobs

“p el

All Clusters =

Active Jobs

Show 50 s~ entries Filter:
D Name User Account Time Used Queue Status Cluster
) 2331988 sys/dashboardfsys/bc_desktopiicc shuso2 col_griff_uksr 00:12:35 SKY32M192 L m Lipscomb Com...
Showing 1 to 1 of 1 entries Previous MNext

% University of
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ACCESS-CI

*What is ACCESS-CI?

—Advanced Cyberinfrastructure Coordination Ecosystem: Services & Support (https://access-

ci.org/)
—Connects researchers to computational resources in the U.S.

*Key Features:

—Diverse computing resources, Data and storage services, Scientific applications, workflow
management and science gateways.

—Comprehensive user support, resources for your class, training, and workshops, as well as
connecting with communities that share your interests and learn from one another(affinity

groups).

ko

University of
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Engaging with ACCESS-CI

Using ACCESS-CI:

—Requesting project credits(allocations).

l.l .I. [ =

EXPLORE —For resource evaluation, graduate student projects, small classes and training events,
benchmarking, code development and porting, and similar small-scale uses.(400,000 credits), only an
overview is needed.

*DISCOVER — Designed for research grants with modest resource needs, large classes and training events,
NSF graduate fellowships, benchmarking and code testing at scale (1,500,000 credits), 1-page proposal.

*ACCELERATE — Best for experienced users with mid-scale resource needs, consolidating multi-grant
programs, collaborative projects, preparing for Maximize ACCESS requests, and gateways with growing
communities(3,000,000 credits), 3-page proposal.

*MAXIMIZE — The choice for large-scale research activities that need more resources than the limit for
Accelerate ACCESS projects, a 10-page proposal.

Benefits for Researchers:
—Access to computational tools.

Enhanced research efficiency and collaboration.

% University of
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Pegasus Workflow Management System ’

H
H
.I
Overview of Pegasus: ”
—Automates large-scale scientific computations. ..

—Scalable, fault-tolerant, and efficient data management.

Benefits:

Describe complex workflows in a simple way

Access distributed, heterogeneous data and resource
Easy to deal with resources/software that change over time
Ease of use. Ability to debug and monitor large workflows
Streamlines data analysis.

Supports reproducible research.

For more Pegasus details see https://pegasus.isi.edu/

% University of
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https://pegasus.isi.edu/

Pegasus in Action "

Workflow examples : https://support.access-

ci.org/tools/pegasus

—Astrophysics: Data from the Large Hadron Collider.

—Genomics: DNA sequence analysis.

Impact:
—Efficient resource use.

—Advances in scientific discoveries.

% University of
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Science Gateways: Bridging Research and Resources =
What are Science Gateways? :.

—Online platforms for shared scientific resources, a community space for
sharing knowledge of methods, code, data, results, and training materials.

—Support research and education across disciplines.

Features:

—Customizable interfaces.

—Easy access to computational tools.

" a'm
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Science Gateway Resources

Examples of some gateways: (https://support.access-
ci.org/tools/science-gateways)

—Climate research and environmental modeling.

—Advances in bioinformatics and genetic disease understanding.

Achievements:
—Contributions to scientific research and education.

—Enhanced accessibility for diverse research needs.

% University of
% Kentucky.
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https://support.access-ci.org/tools/science-gateways

Questions ?

I.I .I. [ =

For all your support needs

https://ukyrcd.atlassian.net/servicedesk/customer/portals

¥ §_ Universityof
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