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Challenges of Data Management at CSNS-I|

20 Instruments at CSNS-II

4

Data Characteristics

Data Volume 2 PB/year
Diversity of sources

Interdisciplinary

High Complexity

Challenges
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Challenges of Data Management at CSNS-I|

Technology

ICAT@CSNS https://github.com/icatproject/

Collaborations of
_ @ ICAT 2007 MySQL, Glassfish, Java ﬁ;gs‘Eg'Fgﬁ‘ fl'_%‘A ISIS. STEC.
Deployed at 4 instruments for CSNS-I ’ ; ILL & DLS
T ) MongoDB, NodeJs, Collaborations of
Limitations for CSNS-II: SciCat 2016 Rabbit MQ, Kafka, ~ MAX IV, PSI, ESS. 8" H0Re S
_ Nest.js(Loopback), ALS. SSRF 2 Pél
0 The full lifecycle data management Javascript
.. @ MongoDB, Rabbit MQ,
Is Inadequate DOMAS 2021 Kafka, Java, Redis, HEPSI:I ASLHF'NE‘ IHEP (CAS)
[0 Metadata database based on MySQL is Elasticsearch
. . o _ = NSci
limited scalability Investigation in SciCat https://scicatproject.github.io/ Cat

0 Rule-based ACL is complex
O Inflexible API

0 Open source, but many issues in intermediate versions, lots of bugs
0 Functional upgrades require a higher level of expertise from

P developers
ICAT O Inflexible API


https://scicatproject.github.io/
https://github.com/icatproject/

DOMAS (Data Organization Management Access Software)

Advantages of DOMAS

https://code.ihep.ac.cn/hepscc/domas
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0 Develop for next generation large-scale facilities

1 Strong scalability and flexible data structure based on
MongoDB database

0 Comprehensive data lifecycle management

[0 Faster and more efficient metadata retrieval

0 Simplify access and management of metadata for
ACL

0 Standard API for easier integration with other
systems & platforms

0 Microservices architecture for easy deployment:
message queues, container and K8S
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 Guided by Management Norms
« Centered around Software Framework
« Targeting System Applications

Deployed at HEPS, BRSF

Develop Data Management System Based on

DOMAS Framework for CSNS-II
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https://code.ihep.ac.cn/hepscc/domas

Aim for Data Management at CSNS-I|

O Full Lifecycle Management:

O Data Retrieve, Analysis, Sharing, Utilization === Higher Efficiency

O Data Access, Authority Management, Data Security === Efficient & Convenient
O Data Download == High Concurrency, Multiple Methods

== “National Data Openness & Sharing Strategy”
O API for Analysis System & Platform === Flexible & Configurable
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Framework & Components

Metadata Acquisition
> DAQ > User m Netadata @ System:

A from DAQ, file,
database...
v Data [I Service EI < Metadata
Analysis oll Portal Catalog
TR g g/leert\f;iicizt.a Catalog
create, store, access,
Metadata - API
. Extract & Processl=
Centralized A
Storage
< A 1 =
g P N— = | (o) System:
Data Data Sync Central Storage  Tape Storage multiple storage media,
Reconstruction -0¢al Storage disk, tape

Data Service:
separation of front-end

— ® Acquired from DAQ — Stream to a MQ — Reconstruction and backend...
Data Stream

Data Fil ® Store Data Files in Local Storage — Data Transfer System — Central Storage & Tape Storage — Online Access
ata File

W ® [ ocal Storage — Extract & Process — Metadata Catalog Service — Metadata Database Storage
etadata



Metadata Acquisition —— Workflow

Administrative Metadata

User System

Log System

Scientific Metadata

® Support multiple metadata sources: multiple data types, systems & APIs

Metadata

Acquisition

Storage System

Analysis System

Transfer System

Metadata from Systems

>

Access API

Metadata Database

® Customize metadata model for different instruments with flexible data scalability



Metadata ltems

Classification Item Source

® Proposal, User, instruments...

® Data Type: Raw Data, Processed Data,
Simulated Data, Standard-samples Data...

Administrative ® Dataset: PID, Storage Path, File List, File Size,  User Service System, Transfer
Metadata Checksum... System, Storage System...

® Data State: Disk/Tape Storage, Transfer State,
Transfer Checksum. ..

® Analysis Software, Update Time...

® Sample Data Reconstruction Service
from *Summary’ File

o ® Experimental Environment: High Voltage,
Scientific Magnetic, Electric Field...
Metadata _ _ .
® nstrument Experiment: Scanning, X-ray...

® Experimental Log E-Log System




Data Storage Directory & Authority Design

| --csnsfs
® Storage Path for User Data: .../user/<instrument>/<proposallD> |bl(central)
|--raw
® Storage Path for Raw Data: .../raw/<instrument>/<proposallD> |—<spectrometer>
| -<prolosallD> —> Raw Data
® Storage Path for Analyzed Data: /home/username/ |-run
|--user
® Set ACL for User Access at the proposallD Directory/Data Storage |-<spectrometer> | | User Data
| —<prolosallD>
Layer — Improve Security of data access |--run
® Mount User Data on Computing Platform for Data Analysis Data Storage Catalog
. T T T T T T T T
Catalog Data Type Access Tape Storage : Protectin g User Data and :
raw Raw Data Read-Only Yes | Intellectual Property by |
user User Data Read-Only Yes | Technolo g ical Method |




Metadata Catalog Service

® Core component of DOMAS, providing standard APIs for metadata access

® MongoDB database for complex metadata storage
® Customize metadata model based on instruments
® Generate “API” automatically from the customized
“Metadata Model”
Service Logic:
1. Design Metadata Model
2. Model Analysis and Verification at backend
3. Config and generate interface at WEB front-end

4. For other systems/modules to call

fEap
b4 B
' ‘ > | EumEEs AR > EwED
Developer
Backend
O Ot
Transfer A
Analysis
Service
Others

#O&E + Data

| Query

§

MongoDEBE

sys_table info

sys_user

tb_proposal




Data Transfer

® Automatic Data Transfer in the Whole Process Function Module:

a) Multiple Sources

Connect to multiple databases and monitor multiple
directories in real time;

b) Message Queue

Asynchronous message management;

® Multiple Transfer Protocols
® Multiple-threading

® Checksum for Transfer Efficient and Security

Fully decouple: different message queues can be
DAQ Storage kbbbt i - : - )
Database Directory Control Node ; configured for instrument, experiment, etc.;
| Web i :
.................... i ; T c) Data Transfer
DB f— TIE;E" 1 0 B Multiple data transmission protocols based on
Monitoring Monilloﬁng Discovery =) configuration;
Logging Support cluster and multi-thread transmission, high
v v | ; data transmission performance;
. Rabb|t|v|0_ ¢==) ' Clusterkeepalive Data checksum verification ensures high reliability;
et T il stalalatete ksl " d) Flexible & Configurable Data Transfer Task
_________ ﬁ.;__:___________} e . I P 1 __:_-______1 - I_-_-___._;___-_'___'_________-:'._________________,I . . .
Transfer Node 1 Transfer Node 2 Transfer Node n e) Real'tlme MOﬂItOrlng Of TranSfer LOg
Transfer Message ; Transfer Message Transfer Message
;fsg;'f‘ ef:;ﬂi) Interface i xﬁg’ eiif;i} Interface ;S;;n ) :ozpch Interface
" Config " Config Config Control Master Node + Transfer Slave Node
Logging File i Logging File Logging File




Data Service Application (1)

fi=g

® Suitable for all CSNS instrument experiment users;
® Both internal and external networks can be accessed:
® Provide data view, data retrieval, data visualization & data download.

BeamtimelD:

IRZHE FaeHMoE, EREEE SIS

HETE

R

Fe304-50nm
Fe304-20nm
Fe304-20nm
Fe304-20nm
Cit-Fe

Cit-Fe
5D-FESO4
5D-FESO4
Fe-20nm
Fe-50nm
Fe-50nm

2-Fe304-50nm

BeamtimelD

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

GB06-20220718-01

Pl:

20

Pl

E—
XE—
E—
XE—
XE—
XE—
XE—
XE—
XE—
XE—
XE—
XE—

Pl Email :

Pl Email

liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn
liudy1989 @ swu.edu.cn

liudy1989 @ swu.edu.cn

User Service Portal
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Data Service Application (2) Data View and Retrieval

Online View, Retrieval and Download

All data: Raw data, user data, analyzed data from each experiment and proposal
> BT MEE < BIEXH -

O Itea e R5I% S Rl IF
D /hwhepsfs/3W1/202307/Data/G3W1-230715-01/raw/hm/Ti_W_2/Projection9 : i £
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Data Service Application (2) Data View and Retrieval

® Supports global search based on the keyword

® Search all summary files contain the keyword (metadata information)

EHEE SR

-] 21044375ji_flat_Count41D21_C...

TCEHEER prat el

EREVEE

2023-07-21 05:06:33

ERFRAmRE

il

zhangsan@ihep.ac.cn

Name

Name
density
chemical_formula
type
description
rotation_speed
degree
Size
electric_field
density

magnetic_field

interest_zone
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Experiment for sample Si
g cm-3
orientation
nxbox
Run for Si Experniment
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23T
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3

12
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Scan ID

—

Size
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great convenience
for data retrieval
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Data Service Application (3) Data Visualization of HDF5 Files

Provides online data visualization for HDF5 files.
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Data Service Application (4) Web-based Download

® |[ntegrated data bulk high-speed download client

® |[ntegrated ZSTD compression algorithm, support data breakpoint download
® Make full use of network bandwidth,
download speed greatly improved
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Installing the client to download data in batches, the download speed is greatly improved.
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Data Service Application (5) Client-based Download

After the client is installed on the PC, you can log in and the data is automatically synchronized (experiment
data and analyzed data) to the local PC.
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Data Service Application (6) Data Authorization

Data owners (PIs) can grant the data access to other users.
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Data Service Application (7) Data Lifecycle Visualization

Provide the visualization for data lifecycle management and the real-time data states.
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Plan

2023.9 Demand research & detailed design of each system
2023. 12 Data transmission system development & deployment
2023. 12 Data management system development & deployment
2024. 1-2024.6 Deployment test line connection

2024. 7 O Deploy test instrument for joint test
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Thanks for your listening!



