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Introduction

High Energy Photon Source (HEPS) is the fourth-generation
synchrotron radiation source with the highest spectral brightness
in the world

Big amount of data

» 200TB of original experimental data every day
» the peak value can reach 500TB per day

Demand diversity

» Various algorithms and software: self-development and commercial purchase
» Different Operating systems: Linux and Windows
> Different resource types: CPU and GPU
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Goals

WEB-based data analysis
> Not limited by local resources

Integration with IHEP resources

» Access software, user/experiments data
Muti-User

» Integrated IHEP unified certification
» Safe and isolated environment

Smart and flexible scheduling strategy
» Improve cluster resource utilization
Easy to deployment

» Automated deployment, streamline the deployment process
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Heterogeneous Resources
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Management and scheduling

Scheduling Cxcle |

~

)

(1) Schedule
Pod with gpu-
mem
GPU Share Extender \_
_ ] (2) Filter
» Collect several metrics like number of Request (N1,
N2, N3)

GPU cards and memory of GPU nodes
» Detects the GPU allocation result of all the
GPU cards

GPU Share Device Plugin

» Responsible for the GPU allocation
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(4) Filter Response (N3)

GPU Share
Extender

(3) Check if there is a
GPU card can contain
the Pod with request

GPU Share gpu-mem

Plugin
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Heterogeneous Resources
Management and scheduling

Qos(Quality of service) | Pod Priority Queue

Filtering — — —
: (low) (Mid) (High)
x  Disk Pressure =
x Memory Pressure =" \
P - Scheduling Cycle — Binding Cycle
Score 5 5 0 s (e _
. . = 5| |4 E3 | 8| |5
» Pod Terminate, Pod Nominate T g 3 29 | & o
» Pod failed times =
Node0 Node2
Bind Nodet IsEnough Node0
The Node and Pod selected in the scoring Node2
stage will be bound Node3 Noded
Node4
Cache Node Candidate Node
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User Interface

Jupyter are designed to enable interactive data
analysis from personal computers to the cloud.

File Edit WView Run Kemel Tabs Sattings Help

m vt ® t © @+ X[ D » = C Makdown ~ Pythan 3 C
./ n<tebooks |

J u pyter h u b o = In Depth: Linear Regression

@ mimaoes

Just a5 naive Bayes

ussed eariier in In Depth: Naive Bayes Classification) is # good starting point for classification tasks, linear regression models are a good starting point for

Al jpyns reqressian tasks. Such modeis are popular because they can be ft ery auickly, and are very interpretable. You are probably familisr with the simplest form of a Enear regression model
Copioymia (i, fitting a straight lne to dats) but such models can be extendec to madel more complicated data behavior,
- Data gynb p N N N N -
> M u t I S e r M a n ag e m e n t r— I this saction we wil start with 3 quick intuitiv walk-through of the mathematics behind this wall-known problem, befora s6eing haw bafore mowing on to 568 how lingar models can ba
- l | generaiized ta account for more compilcated patterns in data
s ioyns

WebsgRY = Flo Edt View fn Kemel Tabs Setngs Help

Lorenz.ipym

I I I I‘ I forenz.py R 8| <ni-<tanc 7 Launcher - = Aitaieipyn ® | = Output View x
dmport W4 color="#{37626">pyt=/ font=hon
e Ve I O S Ripymb dmport &N not<fant E‘ Notebook ‘Seattie Weather: 2012-2015
tited o dmport Ml ) color="#t37626">a< font>booke/n> w

. o slle] = | e 8 8 © fis
« CT 3D Reconstruction = T ee— i :

O ®
Consider® — \yvanced Tools - 'Y '3 R

 Deep Learning o &a B R

pie.scaty

L BN console

o {
hermelspects {
rython 3,
. python”, Py raiin
| t I b 3 | B+ XD M » 8 C Mrkdown v Wbl B + X OO0 » » Mokdown v Pythons B + X O O » = Markdamn
u e r a . : .
y | Julia I python notebook R
: Types “text e python’,
namas “ppthonts using ROatasets, Gadrly amplotintamirs, asstxesepat.Len
e b0t dataset {~datasetsss"Lris®), werSe
- ‘python peonvertexporte *matplotlib inline
4 Coanents texere: from ipywidgets Laport interactive, fixed
- “ipythons’
wecaltll ratons w6 Ve expore the Lorenz system of ferentil
kL equations:

rom skl

» Code and data EER JE e o
> Notebook S :

aly - x)

pr—y =z

~fiz % 2y

Eigen{Complex{Float64), Complex{Float w = interactive(solve_lorenz,sigma=(8.8,508. head(iris)
68}, Array{Complex{Floateal, 2}, Arraylco -
nplex{Floatea}, 1) Sepallength SepalWidth PetalLength

I eigenalues: interactivel children=(Flaat5lider (valu . . -
10-elenent Array{Conplex{Floata}, 1}: =10.8, description='signa’, max=58.8), Flo
£.79381566545466 + 0.0in atstider (value=2, 666666666566 a8 o =

-6, 84459896,15985R98, + B0

o @ & & Python3|idie Mode: Command @ Ln1,Col 1 Lorenzipynb

5/19/2021 Evolution of the HEPS Jupyter-based remote data analysis System 8



s At ket B s P sy il P

*;;. ’) z ) Yo AL B Q7 7R TN AU l’(
o 3

Institute of High Energy Physics Chinese Academy of Sciences

Automated deployment

® In order to reduce the workload of new application integration and deployment, we
adopt CI/CD way to accelerate build and deployment

Push the code to repository

Automatically test and rebuild new applications

Push new images to HARBOR

Pull new images from the repository, and update the configuration file
The kubernetes cluster will deploy new updates

abkwhE

Dockerfile

&
‘.. iﬁs
RUN conda install -y tomopy ‘n‘ Jenkins

2. Trigger

FROM dockerhub.ihep.ac.cn

3. Push image

(&5 HARBOR

USER $NB_USER
WORKDIR / 1. Push code
ENTRYPOINT [

"/usr/bin/tiniu, n__n
PR e e
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Multi-User Management

® Multi-User. It provides role-based fine-grained
authentication in a unified way

® Unified authentication: Single sign-on (SSO) is I User Info I

supported to achieve unified authentication of Container l (" Sidecar
user |dent|ty. { - I Creatlej/sce:)rr\ange I@L/E?éé{%gﬁftgmup,
® Authorization module: Integration with IHEP , Diretor

resources. Get the latest user/group information : I veritication I :
and authorized by existing distributed storage | ] :
systems \ I Run app 110/

« Create a new user through the user -~ N S — - ~

information returned by SSO \ IHEP Resource | ’
« Verify user directory
* Run the application in the user home
Software, user/experiments

directory L

data
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Integrated Application

@® CT 3D reconstruction
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Server Options

CT 3D reconstruction service based on tomopy.

@) HXMT data analysis
HXMT interactive data analysis service.

scientific computing applications o

« tensorflow and keras machine le
1 dask, pandas, numexpr, matplotl
« CT3DR truction(DONE '
e CO n S ru C I O n cython, patsy, statsmodel, cloud
beautifulsoup, protobuf, xird, bo

« HXMT data analysis(Undergoing)

« Deep Learning(DONE) © Conda: cross-piatform, anguage
« Spark(DONE) o span

Spark envirment includes Python, R, and

« Apache Spark with Hadoop binai
« IRKernel to support R code in Ju
« Apache Toree and spylon-kernel
« ggplot2, sparklyr, and rcurl pack

Example: —
» 3D Reconstruction application integrates

an open-source 3D tomographic
reconstruction package, TomoPy

» Povides a Web-based graphic user interface
powered by Jupyter Widget

Z Jupyter
CT GUI demo
Reconstruction " Center of rotation ‘ Data view
Input
® Projections Region(y-step) ‘ 21

() Sinograms S
[J Do flat-filed correction

»

‘
Path \ JopYCTIZY-2/ Show Slices

Flat — fieldcorrection

Method ‘ Average v

\
|
Darks: ‘ JopCTIZY-2/ |
|

Flats: | JopuCTIZY-2/
Reconstruction
Method l fbp VV{
Center: ‘ 1030 ‘

Output

path ‘ Type the output path

Log

2020-10-26 11:20:10,684 - [INFO] Reconstruction completed!
2020-10-26 11:18:45,367 - [INFO] Reconstruction processin

g!
2020-10-26 11:18:45,363 - [INFO] Reconstruction start!
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Edit App

1000 1250 1500 1750 2000

N: (O 1018

Example of 3D reconstruction application
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We design and implement of a Jupyter-based remote data analysis system.

v' Optimized the default scheduler of Kubernetes
v" Provided WEB-based interactive data analysis service
v Streamlining and automating the development, test and production process

v Developed IHEPSSO authentication plugin
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