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Abstract: The operational numerical weather forecast system involves a lot of scientific complex process control. It is necessary to build
an efficient and stable automatic process scheduling monitoring system for management. The application of meteorological job scheduling
in the super—computing environment based on workflow has been researched, which provides three construction schemes and application
experience. The mechanism of how to realize the of automatic job scheduling based on workflow with the job queuing system of super—
computing and workflow design principles has been explained. The application result on the integrated numerical prediction model pilot
platform shows that the workflow based process scheduling implementation can effectively support the process control management and

monitoring of numerical prediction operation and scientific research.

Key words : meteorology ; super—computing ; workflow ; process scheduling ; ecFlow ; PI-Sugon; numerical prediction

0 31 &

BE R AR G055, 40T, P RS R
HENL T AR R e i 3 b v AR
4" 1) GRAPES"’ ( Global/Regional Assimilation
PrEdiction System ) [l 5 2 5U{E K WML 55 IR &R
B EASGRCIR-IEE B R L5 s i
W TIF 4, “UR-BEIE” T 2018 4Fikia 17, WA 15 g
7174 8 189.5 TFLOPS , K41 T [E S 4 Jm) Z2 WU (B K
TR 55 FIRMIE . B E R BR ARG IS iR
FEECE Ak B R A A8 TR S Ak B
VE 7 o3 R VAR S5 24N S 2 A MO R BT, o S ik

r#s B H#A:2021-09-17 &0 H#8.2022-01-18
BEE&WHE . B K& A& H (2017 YFC1501903 )

TFHREA M KBRS Ze R 6, oA T
PREEEE TR R GERY I H R RS AT, 7 2 m Al fa
FE 1) TAE RN HE

Bl TAER ™ ( Scientific Workflow , SWF ) 52 2%
F) UL R4 BRI B OC 2R 5 OB ¢ R AT R R I AE 2
WA SEBL A SR AT, B 2l B 2R
HERBEEH L ETFE, BI¥%TIHEREHRS
(SWEMS) My Bk2 TAE R BE T TAR w2 I B b
W A B ST SRR R A A T RE . FE A Gk
BHIF R RFORIHMES T, F NN R T 2808 T A
SURE TAERE AL WR TR TBENMS

{EE BT X BEME(1984-) , Lo Wi+, S TREIH, CCF 4 51 (H3172M) , WF5E T 110 0 < 5 T M RE T 07 FH S0 B AR B0 I % 5 sl s 1 . 3
W(1971=) 2 At R B A FETT B o SRR RET T R G bt S BRI AT



. 194 - B 5 kR

532 4%

A5 RS 51 2 (I P & < E

G TAE T RN AT TR R AL
et CHHE)T Iz R A A PR T AT S WO
RS 4R 0> ( BEuropean Centre for Medium —Range
Weather Forecasts, ECMWEF) i 7 I 4k ecFlow' ™, LA
Jr P4 2% NIWA ( National Institute of Water and
Atmospheric Research ) I % & <4 Jay HF & 19 5 4K 1
Cyle'™ , —FR AR AL ecFlow N C/S 42
1y, BT EIE S e A7 80 ZEME L E 5 T
FASTE 5 AT T ARG W e 75, 5B E S s 1707
KBRS G L TAERM I L, Cyle K434 =
TR L5 SR DR B ey 217, B BRI
PRIF4 , SCHp 85 TAR M il %, HAj 9 B4R )8R H
Cyle #F47 T/F 74 # , ECMWF R A 51 [ | 2 [ [
FAZH 0 WHEIGE R KR PO =
HERZH0 MBS RLIREN IR AT ecFlow #4171
RS,

BUE Pl 2R Ge A% Ge () e is A i Fe R B AS 22 1]
FEIF (IPAT , P T i R BN T, e DL B sh i f 4k
A7, JF Bk = Wy s BB H . BUa w55 A
A EM A B PEIRR ) MR ot = BT
1 AE P DA G — 45 SRR 4 S5 A i 55 i A =X F
MPRTFRE M HARFIMIE R NI, BT IR
R R AE ROl 55 TR 0B AT, 4l 55 s 4R, b
FRXZRBZOBERIDRLFRZRECET
ecFlow TAEG SIS T AL A B is 17 45
M IR-BE0E" M6 bS5 AE A SRR ML #Y 5%
PR 2o 1 2 3 R Y RHIE L 1 ik = 5 200

Y B & M . Bk, 3T ecFlow & 57 #8HF
B0 TAETL I, P 53 55 AR ] A 3 (0
B & S TARR Y H S AL B2 i 47, R SCHEBUE
Tl 55 B E S RS A T A B E TR 55 B 1)
Ml 55 H AR 2 R

1 |SZBEITERMEILZIT
1.1 S&“ik-BEX"BERFKEN

PESR G R IR -G A A 50 Cluster 2844,
K FH13E ) Intel CPU AR BRAR K] 73 4 Ml 55 FIFHIF 9 A 5
T RGRAR w55 T S, L EEPIE Parastor £7
fESERE, BT REAE 1504 ATHHAT 8,24 AT
Je AR 10 AR L8 AN AL TR
2%k H InfiniBand 1y 38 153 00 2% B P 3@ 4 SRy
B A IR - IO AR 2R G 1 SR R U [P RR A
P, “UR-BEE” MR Sugon Gridview ( Slurm ) 7l
EIRERAFHEA TR AE T S o R AR BE
1.2 ITAERIBITHLE

ecFlow i C/S B B, IS 2 FF- 7, 1%
45 AT AL % 7 i (ecflow _ui) | IR 45 ¥ (ecflow _
server) AT 4T % ¥ (ecflow_client) , TAER B ITHL
HAE 1 PR a4 T o SRR 2k 4
AT ME e REAF AR MR S5 k55 45 28
HAEIIRE, AT P v S AR AR L Y W R
L USARNAR BRR  HiEF S ESD0NE, IRk 55 i
SEBAENY B g HE Az B B A CRAS R IUIR B DL S

L

A1

AR E AR LA — AL AR e S
(.def) BN (. ecf) , ARTRAICM (. h) . @l
3% P gAML e SCSCIF IR AR IR ] A8 i 7
S 57 3 FAL R SCAE KA S R OB A5 L AT
VEM FF AR 5 & 1 2 ik 56 22 G HEVE AT 55, JE AT
TR B AT 55 1. job ST ST ] B R B8 ) A ol 7 PR 4K
PHERAZIEAT IR I8 SO S i il s B fih e 5

T AERIEAT AR
i

& X load suite 5 2 TENE T
Definition File > ecF?iv%:;iver sumbit Job File
L replace node ECF_HOME path
ECF_JOB_CMD
T ECF KILL CMD
YN A monjitor, kill,check status
alter suite,sypervise jobs AT g N e
FE45 A i fir 2 A7 /i {ENIEAT /I
Seript Template ecFlow client Job Local,Remote
ECFpFILESp th read ' (HPC,Linux...)
al
N ’ rea_ld ecFlow_UI
- X write ]
¢ Flow python [Frite
e read ecFlow py
Task Headers BRI EA read e
ECF_INCLUDE Logfile/Checkpoint AT
path file/White list Output file
ECF_HOME path ECF_ouT

L R TAET R R TE 5 R TAERE L, &5 R
A[7RA suite (VELAL) | family (4F Ml % ) #1 task (1F:
%) JCE, suite AR A, R R IR B AL 55 AR
family HI2R %7 FE 2o D RR A e (1) A2 5 ; ask AR
b 55 R /N M A BT, X I BRI, e
SUfih & A trigger AT o508 R SR A AR A 22 1R] Y fish &
KF PAEM R



559

X AR BT AR R AR S AB B A 0 3 B 5 <195 -

1.3 BEIERHIEILIT

HRE T AR 32 A7 AL AN [7] A 8 53 28 4 24 5% LA
KW e oK Pt = Fhod H T8 53 0 TAE A
BT S
1.3.1 A RIF LT

A AAT 5 P i B IR 55 B 141508 285 0 T ) 5 SR
(i 2 Fras ), PR 8 e 55 sk B, 78 8 Sf 15 AR
SE AR E SC, P FH A AT % 7 g 2 AR SR, OF
Al A ST AR P xR AT W, TR
M AR P P AT AR SR A A T, R TG HACR
BRAUEZIR TIZB A RGN, LK AZ BR T A e
O TR B ST s A R B E R T IR R R R AR
FEPE AR Z AR5 LA B 434 9 At 1y FH 28 SR
SR PR HE ]

i fitkiges Sty [EiR RIS

O (3
NZ 03
A7

T
@y -
- .

ecflow_client ecflow_server

(@ ECF_JOB_CMD
PENlARE

@ ks X

@ fRAE R T ©‘ i

BHIAELHRSA
I

B2 BHAAFFREZFSE

1.3.2 % P btk 3 im A2 30 F %t

AAAT 2 P i 70 B E BB S A Linux iR 55 4% (4R
BE) |, R 55 sy 3400 2 70 B 0A0 3R 40 60 SR 10 A, & P i BT AE
Linux 255 fw sl 8 1E Y 55 Mk 55 I B 590 2R G0 6 o v o
BN HAR TSI i ) B AR A, By F
K3 frn, HPTE Linux IRS5 48 (£ HF) 'S 58 U AE Ak
FE SOOI [F]2E 80 A R G iy Je 2 SO R g, 98
AT SEBNENL R A . T SR R P i
ST A RGARE T BRI P B s A
Hr8RiE &, 5 TP A 2250 CHE, R i
T 5 HAD R4 0, ke a2 7 2 G R R A Al
By, % EERE

iV Linux/lit 55 2%/ 1 SR 2 SV S kL

ﬁo ) B IS oo SSHILff-— ===~~~ »!

® g
)E(F JOB (MD’@
F©ill

11 N2V
-- - (e

Linux A</ 365301 R GE

s B )J\j‘;vy ******************

i A4

B3 BpamkiafBREr i

1.3.3 X F A5 A230 0t
LA R B R K 4 PR, WAL EEA
AR SRR Bl ST Linux BERF IR — MAE N P 52
AN L AR, LA RIORR SRR SR T [ Y
AIEELE (Slurm 300 Hmiddsss)  HHARR AL
SESCME R G0 R i R EOR D 4% e, AR R SRR E
ecFlow % i AR 55 i , I 76 12 A 19 20 S8 AR 1Y
X A5 Sy KRB AT RS . 1% R AU Linux
%ﬁﬂ%iﬁﬁﬁﬂ@ﬂjﬁ,%?ﬁ R 2 LA RS,
AL P 2 5 S A S SRR RS Y R A
Mo R e e M R SR R SR B X 4 M A
it A

----------------------------- ST — - - === === === oo ooy
1

Slurm#ff

Linux[ft % 240 Liiey HH

[
HIRR 4

BERUAT LB MRS PEIUAATAUR

BEE

A4 (FAEMEERFFER

2 HETMKREZRERAE

ST TARR S BT IS, 45 5 B0 R L 55 SR
(O N % = e W g
2.1 SEFEEXSITRERE

SGHUER B AT I AR — A 46 Bl v & B
HIALRE FERHRfE BT B S A B i T
IR G479 R T B A R S AT R AR AR A A iR
Bl JEIIBATHIRE A, VE ML AETE Z R fish & G 3R Ll 55 B
BMEESRE , ARS A BRATE JFT 1R iZ AT B R4
KRR, S B 0 T 2 B B W /Ml T
S FREAT I R BRI S 155 M 5538 17 i Rt v, B
Tr e RN B s AT IR E I, T B A AR
EHRAE IR 5 K, BRI A 7 s AT, 2
RIS FAKIEAT AT SO B RS BT A A B
AR
2.2 TAERIZITEN

ST RUE TR 55 7 50 XBHIE L /Y TAR R R

G0, WS T R AR AR 5 AR A Ak 2

FTE FRiEfb e 44 | TS R VR N 2 AT AR
e R A IE AT H BT BT R E T,
2.2.1 #E3ALLEHiLt

Fie BB AR s AT IR SR AL 1 1T,



- 196 - HEPEAR S % @

532 4%

3 3o T 2% ) REASTHR AT Al A 8 5 B[R] — R BT g
28 DI RERL S AT A2 B 1] family KOs Al 2 420 &
M RERE R, T WUEUIE 4ROl 55 i B O BRHE 12
K451,

— PR R R R S o A B AL 3 ROk
b BT BAE G AR B N T A B AT R
TR RE, Bk B G5 A BT, A8 1 I b K Gk
PR (Y 72 48 DRUE (67 ) L0 I n) A AT B AT 35
PRI a4
2.2.2 #RENE L

T P AT 55 1Y A 44 SLATAR e A 44 5%
RGN IR AR 24 R _WRUAS o3 B ROR BT
b AR LIS ID 3R B S AT 55 1) i 4% W ERcHis v
£ By family N AT 44 4 get, family " AR b s A Mk
EAT AR 240 < get_ + 7, Ay T ERAE A HAR B i 2K A
TR B HORIBR 10 1 i 24 o AR Pl et o,
B T 0 S B 4 s e
2.2.3  FH kMR A

e P T 25 A sl A v 8 b sl M T LA
i, SR S5 AT AR E L IS BN,
FEFR%S (Label) AR/ (Meter) FEIR (Late) 5%, FrE)E
PEFH TR M43 B b SR AR A AR 5 R Y 1 i3
ER I RRTEMEL RS B EE R, EiRJE Pk
FHT AR M 3z 47 I )RR ok A B AT I TR A 0 A
FUH T BEBRER , a3 R AT ER o 7 B A K
HYRR A (3R 43 A b RUBE s R 1 BE L M N S 4 T
YRR 43T 38 3ok FR 43 3 g 3K ) — g 2 R 5 b f5i) B AT Sk
Ko AR FERR R R S AT DU aG kA T S
RE IR R o T4 & BRI AR R T, RERE AR AR KAR
AR EBEITRIRL,

2.2.4 BATECEALL

FEMb B 1 (inlimit ) J& P F T TAE R R 73
RN R S VR B A T R Gn s A3 A
B RE R /IMED, 38 1 B inlimit BR$ 7 S5 £ TR
BATIAEL, MR misAT8e% s T R AT 1R R
P17 BRI R
2.2.5 EHAZiEATE&EGT

TE B HE A B 38 5 (0 ] I 47 B A9 Output FH1mT
U1t , A& Task a7 H & AR H A&, & s H
ARBTT SRS B R B R R A, — R R il H O
Task IBATHYT B M5 B 45 015 B4 R H B — |
TN Task MR HATH L HFATIE 5% . Q0ATIA , Task
Vg Fae/ N W 45 K B | Task P3RS BRI S IAS | 1R
RV AS TC VLA T R i o, AN R T B HE A
2.2.6 Akt

Xk 55 MBI &, RAFIAEESRT, R IR B 1T
TREERENS IE MRS AT I S A . A R TE 45 S TR A
T, ANEICH R RS B B T R VR Y 2R R )
BB D R R U AR U vk AR R R A
B BB 55 R G0 EE A A, — ik R 3, A
R R B AR A R AR s A Bh AL,
2.2.7 A&t

BRI Z A 7 AR R ] B8 AR
fHEMEH MElkRe X H il igsc &, UKL
145 5 FH S, AnAE Ja Ab B b | KB il /IMT 55 1 2 52
FH A [a] A% i ol 4008 s A2 A0 i R AR AR b, AR5 R
— AR BAFIE B W SE B MR A A | B R
8, — M R Sk SO K TR AR Y AR R AT A 1
I RS AT S ], RAFRYSE B, /T LSRR
AR PR ST R

B PR B TR S B AL B 5w

LRI A AL

AR

(Hammea] [wiem | [ e | [mstirsr] [Deem | [ mer | [

i
A PR A S R S 6 55 i

[ zawh | [WEexEfts | [ITEaXnEs | = e T
NEVLpe LIS it
| TARGE A CTAEAE AR | | CorEvs e i | | o
|
BOUETHA
i ShelliA | ... [ ShellfiA
I
AR X3 ECERTEN
s-;ize _IIDOO AR
s i I | 2 2 2 |
ask psi ol
ndtamily Al [ ekvier | [ rRAsRRE ]
(R ) R rN T — TR T2 ]
dfamily T EiT ecFlow L1345 | 4
family 12 i
,,,,,,,,,,,, e
“OR-BEL” M RS | "Sugon Gridview (Slurm) /L B |
T T T T T T LTRSS S S oo T S
U TTURE T W RS T A

G G GO

A5

RALTRIRAL X LA ¥ K P & TR LB AKL



559

AR IHEST < T AR R A GO SR Ml 181 B R 5

- 197 -

2.3 HETRZRZRBIZITEXN

R T SR R S s ) — Ak fif Pt
AR VAT WA 1 IR R, i S BT 5 T4 5 X 4
BAR S HEEG F k T RS 1T R A S S AR b
BATAES G PR P 3 T 28 B2 4500 2 T AR WOt
WHME S5 A, 58 AT AR I i R L a5 A7 45
ycgin
2.3.1 #ARMZEE

B PR AR A S & P S BB IRR
JH wxPython HEZE S8 ik 55 i 2K H] Python ¥ %,
’l 5 BRI A8 B A i T S BB A AR L T
YRR A HA HE  JFAE L T ecFlow fY AT ALAK 45
SRR TAER AT R, F 5 IR 55 s 1 AR A B
AT e TR A A 2, S P a2 B B4
B AT AN AR i A A, A% 388 2 8O AR LT AR e L
R GBS X A VA 55 A APk P A A 55 4

e

P PR A BTAE L . RIS R BUE A s T I AR
FEFIbR AL I AR, AR AR s Tl ST 2 rh 45 1
B Z TR fih %2 56 R M B ARG AT IIAE S5 . i L
Ve 5| 2545 PR 2% 38 1 18 ecFlow API SZEE TAE i 51
B HAE M ARG TR 217 TAER 1%
ARZSKM 5455 . TAER S R B TAER s T, Jf
PR 2 22 B AA R Ge iV A AR 1 o3 R AT
2.3.2 RARZI E A

B TR T A W i ST 5 A A A
ARG TAE T R A8 P 1H 28 B A
AR TR A s A2 BT AR E S T AR N4
T s AT WA =88,

(1) Brmizg B Ay TAETR

R H ARG EBER BT AR (anE 6
iR i BRI SE (B 1THIR) SRR SH R
SRS AR e IEN

—

=17

prep_data  [Jtyphoon vortex

pikbg | =
= i [Fe=sse | mawass x|
il
HPCERRE
EHRS RL%x3
1 HPCEM 01 | EBE&FHGk(Neptune Pai) v
HeraEw O dfiker HEES
1 HEEEES [exps v]
FEEERs [exps v]
ﬂ FEEREE [/911/exps/ExpspAcs/zhoubin v]
sl M model
+ REIGIESR
#air class
@ EE [post prep_data {serial vl
1 archive lserial v
HIWIEE
@ e et Bk class nodes tasks/node
o oms ¥ [
sl o
(a) WA (b) WIS K5

A6
(2) TARA: LS 2B i AR
TAE A B S B T 6 A% 0 BB 4, R
Python %% ecFlow API IR FF k& , SEFL T AR i & X 3L
PR R ALHE TAE I AR B A% 3 R 4828 J5 vk (HR
e JEAT AR A BB AT PE ML) | family 4= AY | task
A SR & A8 A TR RS I s an sl 7 BOR
TAEGRAE BAS A B DA 5 ID A 1R 4 38 56 o 72
suite , FRHE G I S 5005 B A G PRI IR A family , AR 48

REMER KRB AR LK

7R 3 B AR A ol A S N A 1 S AL B ( prep_
data) % B} 7] 4k (analy ) #2831 % (model ) F1 9 #4
(archive) % family , ¥ BEFUE AN N firh A& (OB ¢ 2, AR
P38 B LB IE T S50, A family HE SCRF IR 94T
55 A FRIFAS I A 5 &, A2 B TAR e S, 3
6 TAR WS SCSCHE S EOAL 3R SO AT 55 AR 45
KA A

ZH AP A AR I 0 04 B S A T 55



- 198 - HEPEAR S % @

532 4%

HPF, RS FRiEf nTE PRI &, 8
TR EALIE B A B AL R R R AR AL AT
BN RS i 8 s, KAV E Y
fest_monitor 155 A7 1] ( 18] 7)) U AT 55 44 9 55 21

£ 45 head. h 1 tail. h 2 XSCPF95 ] | configure.
h ZHCCE 51, DL & 2 S MODEL _DT
FCST_LEN 78 & (1) 5| Fi, o 8] & 5 Ry ELARERAE (94T 55
AR S BE

) FeNkRA Ty bl

def lljob(node, classtype, nodes, tasks):
node.add_variable("ECF_TRIES", 2)
node.add variable("JOBTYPE", "parallel")
node.add_variable("CLASS", classtype)
node.add_variable("NODES", nodes)
node.add_variable("TASKS PER_NODE", tasks)
node.add_variable("ECF_JOB_CMD",

HIATEN AT T7 i

slsubmit6 %ECF_JOB% %ECF_NAME% %ECF_TRIES% %ECF_TRYNO% %ECF_HOST% %ECF_PORT%")
node.add variable("ECF_STATUS CMD", "ecf status %ECF _RID% %ECF JOB%")
node.add_variable("ECF_KILL CMD", "slcancel4 %ECF_RID% %ECF_NAME% %ECF_HOST% %ECF_PORT%")

slsubmit6 15V AL L 52
submit_output=$(sbatch $ {job_name} 2>>/dev/null)
rid=$(echo $ {submit_output} |cut-d''-f4)  #RFHEAL S
2) TAEHAERERRH:
suite = defs.add_suite('EXPID')  #/F Ak 4k
HRINZECL R, ZH i S AT B AT IR
suite.add_variable("EXPID", "G2100004")
suite.add_variable("AN_NODES","48")
suite.add_variable("NPROC_X_AN","30")
suite.add_variable("MODEL_DT","450")
suite.add_variable("FCST_LEN","9")

fam = fam_grapes_gfs.add_family( HH )
fam_analy=fam.add_family( "analy" )
fam_analy.add_trigger("prep_ data == complete")

lljob(m4dvar_HL,"normal",AN_NODES,NPROC_X_AN)
(3) fest_monitor.ecf £ EAVGBIRHI:

%include <head.h>

dt=%MODEL_DT% #5 | A SO i 28
fest_len=%FCST LEN%
HATS5 BIA SN

# iid

%include <tail.h>

#sbatch iy Gridview (Slurm) iV 4RAZ iy 4

fam_grapes gfs = suite.add family( "grapes gfs") ##3/ll grapes gfs AERAR I family

HAS NS YK family

HINPERHRIAL family

IS IR 2, Bs TAR BEFE prep_data 5¢ B fil 2
mddvar HL=fam_analy.add_task( "m4dvar HL" ) #4SI1PY4E7E 53 [R46AT 55 mddvar HL

#HEAIFATAES madvar HL

%include <configure.h>  #5| NS, WS ECCH R SIS TR, RS Sl T ) A=

#5| IR RE U 2 5L

M7 TARER B A AT

YR 411 (family) compile
compile_model_r8
(task)
¥

l compile_analy(task) l

compile_model_r4
(task)

compile_preproc(task)

l compile_ppi(task)

l compile_util(task) l

I

IZAT 2 A (family)grapes_gfs

Fdfs 1 b 2 (family) — : —
orep data B Gamiy) | [BER STy model
iy | o]
get_gts(task) namelist_4dvar T J m
get_airs(task) task fest_monitor(task)
get_atovs(task) J’ m4ddvar_HL(task) BT
l get_gnssro(task) l l madvar_h2(task) l (family)archivemodelvar
[Carchivemodelvar_000(task) <

get_gpspw(task) v
get_fy3cmwhs SR A
task (family) archive
archiving_share(task)
B 8 GRAPES &5 X AT 5 TAE R
A BT A TARR R X A
(3) TAE &I T Sas A7 e i
M A EL BT R A AR, AR IR 5 | 54 P A 3
1 ecFlow AP AN T 3 51 58 Ml 55 AR 25 5 TAR Ui
FRBAE R WS TR S # B AT Rk
A58 I T AR R B 32 52 s A7 5 E AT I
ecFlow FY AT LAk M 428 5 T 52 B 1A U A9 s A7 e 4 K&

A

HSo

archivemodelvar_003(task) |4
| [archivemodelvar_006(task) }4

archivemodelvar_009(task) |4

i

3 MAXEH

BB B I S B T EE RS
#i X, GRAPES 45k #i =X, . GRAPES ' K & # =, \ WRF
B A MOMS A0S RHIFIR LS T AR IR A dia 17
KeWsds . 9 fif s GRAPES 4 R R BFA 6 T
PRI Wa s S e AR a4 RRBE T 0% i AR AN A 1 A
BRI S IR IR EEAT s T A S A R AR e
FERL A 20 25 B BRI R 500 T B, $2 5 T 04T
DAIAS A P B EAR S AT RS % S DAL (0154 fill
TR 51 B il HE e ke b, AR 4 A5 e Ak 152 3 R e Joi at
B H RS BN DR 7 S A B R TR AR

4 H5RiE

BUET R 55 FRHIF AR 32 17 75 R 0 1) £ 11
R IRIE T ST AR SR R R 3R T =
PRS- s TR RS R I 45t 1 3 R
FAY e R R R A T TR E, 9F



FoM

AR IHEST < T AR R A GO SR Ml 181 B R 5 - 199 -

T ARSI R 520, e BN B 2 i & T
VEVRBBETTTF A, S A [ Ay 8 5 e AN [] 1oy JH 35 5K 14

analy |3

archive |3

ARG SR B4

G2100004 Dv‘rcirryﬂe} -
grapES_@D r ECF_DATE=... 20210330 20210331
compile == complete|
03 prep_data | --

prep_data == complete|
- namelist_4dvar_1 |

mddvar_HL |3 namelist_ddvar_1 == complete|
L madvar_h2 |3 ~mddvar_HL == complete|

(—— model|[J e 0 NV complete|
e festiGH 3

li fcst_mnnitu(ig T Jfest == active|
steps: 72

farchivemodelvarJD archivemoyglvar_ﬂﬂﬂl\g .Jmodelifcst_monitor :steps ge 20|

archivemodelvar_003 |[J - imodelifest_monitor steps ge 44
archivemodelvar_006 |[J - jmodelifcst_monitor:steps ge 68|
archivemodelvar_003 |3 - _/model == complete|

model == complete and analy == complete|

t 03|33
115|0---
e
;ut’obci[j

- archiving_share |3

B 9 GRAPES 4 ## X A#RI TERA K ER T

BT B TR A A IS 5 SC B T BT
PRk 7 IR - BB TR b R T AR Ui A D R A 3 52 )
FH AT LA 200 S35 (e ol 55 AR IT L A 7
Pl B R A A, B g T (R T M 55 AR RCR
[, 2T AR AR AR AR B B IS B TRt
(6] SERN I] G247 ] SRR S, DA T i 1] e 51
(RRAAIE 2505 B RS IR 4l i BRI e 5, B — 28
BT R T RAAIE B Be N T REBA R I Ml £k
P (8 o M 42 H A0 BE T

SE Lk

(1] E B TR X R 4 & TR 5 A O i PRI
PERE[T].K%,2019,45(8) :1158-1168.

(2] Hhjusk,it#eeEs, M, 5. GRAPES X A& Fildie RUE
ARG R BT )7 2R [T]. RAFHE24R,2018,41
(2):248-257.

(3] LM, FAEEE, 2k, 55, h EEUE R AR A £ 81
B[], B ,2020,78(3) :451-476.

(4] WA, 55 55 WITIAK, % GRAPES_GFS 4k Pl il 5
GERIRITR TN A4 T]. R HASR#4],2017,28(1) :1-10.

[5] #h &5,2 8,0 5,5 TEASZREERITENLE
JEDIRE[T]. AR R 2018 ,8 (1) :50-51.

[6] TOP500. 68 PAI-BSystem, 74 ; PAI- ASystem [ EB/OL ].
(2018-06-25) [2021-11-17]. https://www. top500. org/
lists/top500/1ist/2018/06/ .

(7] ®ASLH WS, M AR, % MR T H R R R 0
BRI, B4 ,2016,27(5) :550-558.

[81 R m ARFFAR, i A, WNAMELE TARR SR BT [ T].
FHIFE BALER 51,2014 (5) :86-95.

[9] GAO Yongping, GUAN Fenfen. The design of flexible work-
flow in scientific research management system [ C ]//2018
2nd international conference on data science and business an-
alytics (ICDSBA). Changsha:IEEE 2018 :61-64.

[10] ®& 53,2048, 2/ e, 4. B TARR S s rEre i %
BT[], B R R %4k, 2014 ,43 (3) :457-463.

[11] 278, NSE, B, 5 BRI IR TAR N
G M5 BB AT B [T ], TS AL 5T, 2019,36
(6):1723-1726.

[12] 298, NSE, Mk, . BB ISR TAR RN
FHELT]. EBRHEREAH1R,2020,42(6) :82-89.

[13] A, oK, Beilise, 4. HSWAP. & il T PERg T35
PR R BB AR A B 6 [ 1] 3H 8 LN T, 2019,
39(6) :1569-1576.

[14] A PR B TAERBEARTEREARRS &kt S
ST AR 5K ,2019,29(4) :175-180.

[15] BHERYL, GUREL. 3T 045 1 TAERBARE BT A
NI AR 5 KR ,2019,29(9) :122-127.

[16] GOEBBERT K H,ALLEN J T,GENSINI V A et al. Data-
driven scientific workflows:a summary of new technologies
and datasets explored at the Unidata 2018 workshop[ J]. Bul-
letin of the American Meteorological Society,2019,100(2) :
ES97-ES99.

[17] BERNARDET L, CARSON L, TALLAPRAGADA V. The
design of a modern information technology infrastructure to
facilitate research—to—operations transition for NCEP’ s mod-
eling suites[ J]. Bulletin of the American Meteorological So-
ciety,2017,98(5) :899-904.

[18] ECMWEF. ecFlow [ EB/OL |. [ 2021 -05-21 ]. https://con-
fluence. ecmwf. int/display/ECFLOW.

[19] HILARY O,MATTHEW S,DAVID M, et al. Workflow au-
tomation for cycling systems [ J]. Computing in Science &
Engineering ,2019,21(4) .7-21.

[20] MetOffice. Rose documentation| EB/OL]. 2011 [ 2021 -08 -
16]. http ://metomi. github. io/rose/doc/html/index. html.

[21] CHEN Xiaoxia, WEI Min, SUN Jing. Workflow—based plat-
form design and implementation for numerical weather pre-
diction models and meteorological data service[ J]. Atmos-
pheric and Climate Sciences,2017,7(3) :337-351.

[22] BXHHE,Z8 4,70 4, % . GRAPES HU{H Wi 204 i
PSR AR BOT ST T]. TR R RE, 2018, 8
(1):292-293.



	封面
	页 1
	页 2

	封面
	页 1
	页 2


