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Scenario
• CSNS passed the national inspection and acceptance on August 2018

– Shifted from beam commissioning to reliable operation.

• A series of database applications are needed to manage facility information

– Operation summary system, maintenance planning system, device database, etc.
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Maintenance Planning System

• Motivation

– Lightweight web application, thus Easy to develop, deploy and upgrade.

– To record and track weekly / summer-shutdown maintenance tasks.

• Features

– Maintenance tasks can be created, edited, updated progress, confirmed.

– Facility systems, task requirements and user information are editable for admin users. 

– Provides powerful search function.

– Provides permission control.

• Why not electronic logbook?

– The existing ones do not meet above features.

• Development team

– Coding: Lin Wang     wanglin@ihep.ac.cn

– Manager: Yuliang Zhang    zhangyl@ihep.ac.cn
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Workflow

• Step 1: Users fill out a maintenance task ahead of time

– Part: division, system

– Description: summary, detail, comment

– Duration: startAt, endAt

– Requirement: utility, resource, condition

– Person: responsiblePerson, participants

• Step 2: Users update the task progress

• Step 3: Users finalize the task

• Step 4: ASD leader confirms the task

– After that, the task is not editable anymore.
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Technical solution

• Access control

– Authentication: OAuth2 (IHEP email accounts)

– Session management: JWT token + LocalStorage

– State management: Vuex

• Frontend

– BootstrapVue component library

– Vue.js framework

• Backend

– Node.js + Express.js + Mongoose

• Persistence

– Database: MongoDB

– Attachment: File system
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Technical solution (Continued)

• Architecture

– Frontend: SPA (Single Page Application) 

– Backend: REST web service

– Persistence: Database + File system

– Attachment files are stored in file system
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• Relation of software modules

– Users login via OAuth2 

server

– Frontend requests JWT 

token from backend

– Frontend modules can 

access backend services 

with the JWT token

Copied from network
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• Schema

– 9 collections in MongoDB database 

– Plan: maintenance task

– PlanComment: task progress

– User: user info and permission

– Division: accelerator or experiment

– System: vacuum, controls, etc.

– Utility: transport, crane, etc.

– Resource: linac tunnel, ring tunnel, etc. 

– Condition: water, electronic, etc.

– Status: NotStarted, InProgress, delayed, completed
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index status system summary
start end days utility resource condition participants

advanced search

new task

home systems requirements users about

keyword search
division• Functions

– Switch division

– Switch weekly or 

summer task

– Quick search

– Keyword search

– Advanced search

– Create new tasks

– Edit existing tasks

quick search

weekly or summer

edit task

delete task
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advanced search 

confirmed 

status 

system

independent or outsource  

key node or not  

summary
detail

comment
remark

start time

end time

duration

utility
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task information 

task progress 

summary 

task status

confirmed division system updated by



Page散裂中子源进展汇报 July 7, 2021 12Maintenance task creation page

division 

condition
status 

system

independent or outsource  

key node or not  

summary

detail

comment

tunnel start time

weekly or summer

tunnel end time

responsible person

participants

OK cancel
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update progress

set status

confirm

• Available operations

– Users update task progress

– Users set task status

– ASD leader confirms the task
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System management page

system informationdivision

Add Edit

When creating a maintenance task, users need to specify which system the task belongs to.

System options are manageable in this page.
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Requirement management page

transport

crane

utility

install

disassemble

lay cable

worker

water

electricity

air

magnet with electricity

magnet without electricity

dose measurement

RF no power

air conditioner

division

Add Edit Delete

resource condition

Linac tunnel

ring tunnel

RTBT tunnel

RRF system

vacuum system

PS system

controls system

mech system

requirement type

When creating a maintenance task, users can specify which requirements the task needs.

Requirement options are manageable in this page.
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User edit pageUser management page

Add

User info

name email division system permission

User information is used for permission control, i.e. normal user or admin user.

User information are manageable in this page.
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Conclusion

• Maintenance Planning System in CSNS

– Online since January, 2020

– Recording Weekly maintenance (one day a week)

– Recording summer-shutdown maintenance (~ two months a year )

• Stored data, as of June 30, 2021

– Weekly maintenance tasks：185

– Summer-shutdown maintenance tasks：314 
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