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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: LinWang wanglin@ihep.ac.cn
— Manager: Yuliang Zhang zhangyl@ihep.ac.cn page 3
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Step 3: Set status to "Completed”
FPSESGFHL
Workﬂ ow = Step 4: ASD leader confirm

=

il o =5l & ES 4 2020-09-21 16:59

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

JFHe&RiEL: 2020-07-16 £5ERA (AL 2020-09-15 FTE=REL 62
— Part: division, system B TR SRR EER

EEEE T X T iaadE: EEEERTH KAt E:
— Description: summary, detail, comment e — Ep——— T
— Duration: startAt, endAt REA KB BIAS: RS, W%, 55, 28

== Step 1: Fill out plan

— Requirement: utility, resource, condition
LRBT/RCS/RTBTERIRIZE N FPSES M B

— Person: responsiblePerson, participants

& EIRE S 2020-07-17 12:27

« Step 2: Users update the task progress

TELRBT/R1/R2/R3/RA/RTBTHE G4, |, F=RIEFEAlAF PSRRI AT BB, F BT
BAFRES , B154% , B ICRESEST-STEN, 2820RM4AGEENRETARELRRTERE

« Step 3: Users finalize the task AL AR,
Step 2: Update progress
« Step 4: ASD leader confirms the task o oE 5 2020.07.22 1651
— After that, the task is not editable anymore. EMEEPSETE , AEIENERS,

BEf , EserkFPSEFFIIFREFF Ry BkEz | EUHTERA,
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Technical solution Following pictures are copied from network

Access control
— Authentication: OAuth2 (IHEP email accounts)

— Session management: JWT token + LocalStorage

— State management: Vuex

Frontend

— BootstrapVue component library

— Vue.js framework ‘nlongODB. I I I: g :

elegant mongodb object modeling for node.js
Backend

— Node.js + Express.js + Mongoose

S] Express

Persistence

— Database: MongoDB

_ Local
— Attachment: File system Storage

=
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Technical solution (Continued) Application
* Architecture
Frontend web Ul
— Frontend: SPA (Single Page Application)
1 Apache2
— Backend: REST web service v

— Persistence: Database + File system Backend

— Attachment files are stored in file system

Persistence

File system
apase

:Re

File system stores attachment files

File structure Page 6
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CSNS OAuth 2.0 User browser
* Relation of software modules ‘———3 . T . I_\_r‘!c_':}!_r]_tg_rj_qnt_:_g_F_’_I_e_l_n_nl_r_w_g__S__)_{s_s_t_gm
— Users login via OAuth2 . LOginI I Frontend: Vuejs |
server l
— Frontend requests JWT Authentication‘l.m Plan System | | Requirement User
token from backend g \ ___________________________________________________________________________
— Frontend modules can
access backend services L ApplyJWT mk[\ HTTP / JSON 7 JWT token
with the JWT token \ '
Authentication Authorization

Copied from network

Plan | |Attachment| | User | | System | | Utility | |Resource Conditioné

1 I Backend: Node.js

#® Signature

JWT

JSON Web Token

File System MongoDB | persistence

Block diagram of the system Page 7
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4 Resource A 4 Utility A g FPlanComment )
_id : Objectld _id : Objectld _id : Objectld
name : String name : Siring entry: Objectld
* SChema division - Objectld division : Objectld text: String >0
. . createdAt: Date \
— 9 collections in MongoDB database 5 ¥ createdBy: Objectld .
''''''''''''''''''''''' i i updatedAt: Date :
— Plan: maintenance task p — \ I I ST Obiecgd J
ondition _— - T .
- - 'd Division Ty i
— PlanComment: task progress El:ni fzmd _____ H _id: objectid J : !
. .. e o (Y name : String — '
— User: user info and permission division - Objectld - — ([ Eer A
! ! : _id : Objectld !
— Division: accelerator or experiment ~_______ ./ : . O] Status - String !
! R division : Ob@ctld .
— System: vacuum, controls, etc. L A \ system - C_“gf‘?t'd |
c o Y e e :
R - - ! _id : Objectld etall- srng '
— Utility: transport, crane, etc. ;::n; ﬁgici:;d J , e - Sjmng - - -0 cor:t;"legt: String !
. . - : division: Objectid startAt: string |
— Resource: linac tunnel, ring tunnel, etc. | - endAt: String -
: ! days: Number :
— Condition: water, electronic, etc. : - utility: [String] :
| ! resource: [String] 1
— Status: NotStarted, InProgress, delayed, completed : ﬁi condition: [String] '
1 - Tser ~ responsiblePerson: String :
: participants: [String] ,
i _id : Objectld createdAt: Date !
: name: String createdBy: Objectld i
~ O<q email: String H - - - <O<] updatedAt: Date X
role: String updateBy: Objectld 1
division: Objectld confirmed: Boolean :
ksystem: Objectld ) (etc...... y :
1

MongoDB Schema e 8
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home systems  requirements ers about

weekly or summer

B FHRS TE BPEER T FAQ wanglin

advanced search
=R

e Functions

A1V DN
IES & TS

Gory) @i s e s (Em)a e

— Switch division summar ili iti
status system mmary start  end Adggs ll%lﬂlty resource CO#dltlongm participants
R~ - #wE v JiNmH ¢ RomE § o e R~ R~ #wE o

— Switch weekly or

quick search

FFThE EaisE RTBTERI ] Jwa s 2021-06-28 2021-06-28 1 =707 78 e
summer task e @
2 Bmmo e ERESICEE RS EER 202106-21  2021-06-21 1 EAREE, BE SIS =) =
— Quick search e, HSRG
[- | % [J2 BE= I tlREETE =2 N 2021-06-15 2021-06-15 1 H&REE BE £ ]
— Keyword search
4] Bk 1 i LREPSEEIR I S HIFADRETE 2021-06-15 2021-06-15 1 *B
— Advanced search 5 B 1 Bk RCSZ. MHBREZEERER £ 2021-06-15  2021-06-15 1 24, 248,
28y, =
— Create new tasks B S0l sEaIHEe EBEBEEESE 2021-06.02—"2021-06-07 Stk
—  Edit existing tasks B E=wmol Ee senlmEEERE o 2021-05-31 p21705-31 1 TsE EAAE | S
&] Bshk 2 iR LREPSOLEE A ST E s 57{-05-31  2021-05-31 1 =5 ®@L 2
==
o] Bshk 0L U= F=ETE 2021-05-31  2021-05-31 1 WEES i
new task o =R TI1 =i S SRR TLQPS04,DTLQPS 10 20210517 2021-05-17 1 BEFRS E2]
B 1 BB 1) Kicker07FBekickerOSEBVFMMt ; 2) kicker  2021-05-17  2021-05-17 1 FEH, HT
. SUSHESMETET £ bt
edit task
m ==ehk (11 Eek RCS., PUiREEERiEIZEF » 2021-05-17 2021-05-17 1 WEx, 28
2 2500, X
=
delete task 3 BEmoe T FERES S RkiER 2021-03-22  2021-03-22 1 EEL Y £ @
m Bk [J1 iR kickeregiR 2021-05-10 2021-05-10 1 FEimE, 2EF -
Page 9

Maintenance task overview page
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=%t% advanced search
oA [ Bk () =ik
confirmed

R =7 &7k (R [ B=m
status

A& (MHE=E ) e () B= [ 8F wHl O duR O @i O =

system  Con Osmmmr Owm Comwm O memm Oem
O ®ErEnA () 25

independent or outsource
e L 8x=m L sa

FEesl O sy
ey node or not

HHEIE: Summaﬁy

wens detall =

=t commendt
me  remarks

JTHARE): o Start mm/dd/yyyy mm/dd/yyyy

start time

£5ERAT(EL start mm/dd/yyyy mm/dd/yyyy ]
end time

BFElEEE: start mm/dd/yyyy mm/dd/yyyy

duration
iBFE (hniEsR ) : [iEE | BE =g | FEE L \Eess | TA
utility )

Advanced search dialog Page 10
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task information

task progress
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confirmed division system updated by

FPSZEET4

] pmiEE| [oms]| |8 %FES 202009211659 |
[ STEERIIEL 2020 07 16 TEERm(E] 2020 05 15

HIE FElES

R E R H X A e E:

RS EEES BffEl=HE SRS
ZMAR: M2, FOEE, 2% 2E

LRET/RCS/RTBTRRIEAFPSES R Sk,

- FEEE # 2020-07-17 12:27

TELRET/R1/R2/R3/R4/RTBTHERIAIBYL , FemliEERkAF PSTHRIEI R ABEEA S, SR TR RRES | 1545 | R 20RERST-ST
20, 25203245 S AT RELRB T A S 8z B RSk,

3 FRE 4 2020-07-22 1451

SEAE=EEFPSEETE | BIEYETNERSE,
REt , EsemkFPSEFFSREFF oA ARz | SIMEER,

LRBT#E A F3¥h.ipa RN Fihipa R2EMNTFukipg

Maintenance task detail dialog  pae 1
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®

|| Fini A [ Shesen [ TRl

FTEIES

=R status

zo (mEmpex)  condition
Ok Om 08 () s () Esofms () Ieus

R . O EmrmmE [ =
i division sEmEweskEeE tunnel start time
P . mm/dd/yyyy
* B (IIESSEE) - system EERETEEEI XS FRATE tunnel elld time
i mm/dd/yyyy
- EEEES - s
smEA (HRE—A): i
-azxz Key node or not ( ): responsible person
O zEss O TBAS
* ieisft: independent or outsource BIAR (EEZA) partlmpants

O == O fa

Enter new tags separated by space, comma or semicolon

wE=t: weekly or summer -
O Omigls (O BHESE = comment

Enter something...

‘wERE: SUMIAary

s detail
- OK cancel

| Copyright © 2020 FEEIZFFIRE (CSNS )

Enter something...

l Maintenance task creation page Page 12
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BHR E5X5 :kFEE BPER XT FAQ wanglin

* Available operations

FPSIZIEEHT
© J0iERES o =6 & 3KFE= » 2020-11-03 09:22

#EEmifEL 2020-10-21 TR 3

— Users update task progress

— Users set task status

— ASD leader confirms the task sit e

EffElZ=HE BEME

BLMEESHESSE RS, BLMASIFOPIET, SibeamGate S iEHE, confirm

=ewpm _update progress
set status -\>

& KEE 4 2020-11-03 09:22 =i W

ENEONFFEFEERE , 11.23E0iissans
BLMESET(RIF B IS {UIRELES

Copyright © 2020 FREZEZFHFIRE ( CSNS )

Maintenance task update page Page 13
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When creating a maintenance task, users need to specify which system the task belongs to.

System options are manageable in this page.

SRR x
& BER FERMS FHaRE APER XT FAQ wanglin
3
=R s o=: JEL R
division system information
FES - & B B B
=E @ Uk - @ HEk @
SRR x
5 VA B
. K - @ DTL = @ ERO @
E wE g W% @ EE5 - @
BEH @ R ENAE - @ HE - @
ﬁ:ﬁﬁk x
=R
— Copyright © 2020 FFEFZEFTIE (CSNS )
System management page
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When creating a maintenance task, users can specify which requirements the task needs.

Requirement options are manageable in this page.

IR ( IEERRME ) x BR FSRS FZ:REEE APER XF FAQ wanglin

EiR
SEek | Do A E=SFhZE requirement e
n division FoOKAZE req typ

utility  resource  conditon

=4 transport =zme  Linac tunnel x

crane FEE  ring tunn = electricity

install FETEE - RTBT tunnel = air
disassemble Feaa% RRF system

HR (IERESEME) x

B
EikhipE

vacuum system

PS system

controls system

mech system

FR (IHERDEER) *

i »C DOO
RTBTREIE - Add Edit Delete

L Copyright © 2020 REEIHTIE ( CSNS )

Requirement management page .
age
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User information is used for permission control, i.e. normal user or admin user.
User information are manageable in this page.

name email division system permission

R

Add @ b = JRIERF
s A

BES wa 165 pagslli R Bl
ESN

1 TH wanglin@ihep.ac.cn nniEsE = EER

* HbAR:

wanglin@ihep.ac.cn

User info Sk

i
ﬁ £
L3

Copyright © 2020 FEFIZATIR ( CSNS ) Copyright © 2020 ShEEIZHTFE ( CSNS)

1

User management page User edit page Page 16
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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

Page 17
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