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Executive Summary

The APEC Climate Center provides various services for the production, processing, and
provision of climate prediction data through individual climate information service which is
tailored to the specific purpose, in order to effectively utilize the technologies and outcomes
accumulated through the R&D project for climate services. However, proper integration and
system of the corresponding information services are required for the development of climate
services to reflect the need of various users. In other words, a climate service platform
based on cloud technology, which is composed of a seres of services including Multi-Model
Ensemble(MME) prediction, presentation, and processing of the climate model data, should be
established systematically.

The climate service system from developed countries such as the US and Europe has
also provided climate information produced by observation, monitoring, research, modeling,
and forecasting through the Climate Information Service System which is oriented by the
provider. ECMWEF C3S(Copernicus Climate Change Service) has recently been establishing the
for providing a platform that can encourage user participation. Therefore, APCC climate
information service system also should be turning into a system that can lead to new service
contents with the participation of users, rather than supplying climate data unilaterally. this
can be realized through the development and utilization of a participatory climate service
platform that induces various climate information providers, modelers, and other climate data
users. In addition, the establishment of an R&D Hub for supporting the climate prediction
system development by utilizing the relevant cloud technology will solidify the cooperation
system of the university, research institute, and government organization. The Hub can be as
being a catalyst to share information for the climate prediction system R&D through model
source code sharing with version control, exchange of opinions via WiKi page, and issue
management by an issue tracking system.

The final goal achieved through this project is to build a platform-based climate service
and primitive service for the gradual integration of APCC’s climate information services.
Through the project for this year, the online user-customized seasonal prediction and
verification  system, which is centered on the APCC multi-model ensemble
deterministic/probabilistic seasonal prediction and verification, was started to serve web
service through the platform. Also, climate data processing service that can be clipping
regional area and specific variables from climate data has been developed and integrated into
the platform. In addition, a research and development hub using the climate prediction system
pilot operation server was jointly established with the NIMS(National Institute of Meteorological
Science), and technical support such as network configuration, computer room rearrangement,
etc for the installation was provided.

For the developing seasonal prediction and verification, the first detailed goal, we have



analyzed the production system of APCC DMME (Deterministic Multi-Model Ensemble) / PMME
(Probabilistic Multi-Model Ensemble) in the operational system and existing CLIK service. The
basic architecture for the platform modulization is summarized as follows: 1) seasonal
prediction production component, 2) verification data production component, 3) user GUI for
the data service, 4) user request input component, 5) data download component. For
managing climate data, mongoDB and MySQL were selectively used according to the data
properties, and RabbitMQ was used for message queue/job queue purposes to establish unity
of processing. After modularization of the newly constructed climate prediction and
verification system, experimental data were actually produced and compared with actual
operation or CLIK production data to confirm that the system was consistent. The method of
handling various task requests, which are divided into user request input, processing, status
inquiry, data production, image request, packaging API, etc., finished development using Open
API (Application Programming Interface). But also authenticated users have also completed the
development of Java and Python libraries that can use the platform’s corresponding API to
directly transfer the work they want to the platform and receive the result. The web service
of the seasonal prediction and verification service platform was integrated into the existing
climate data service platform. In particular, the verification methods in the existing CLIK
system are SR (Success Rate) and HSS (Heidke Skill Score). But additional two verification
methods, which is ACC (Anomaly Correlation Coefficient) and ROC Curve (Relative Operating
Characteristics Curve), were additionally developed and applied to provide various information
to users. In order to achieve the second detailed goal, the climate data processing service on
the platform, we firstly built a program for the data integrity check and synchronization, then
we developed clipping and visualization modules that extract and visualize the variables with
regions selected by the user. The climate data format conversion function was also
implemented so that the result values of the corresponding climate data processing service
can be downloaded in various file formats such as NetCDF, PNG, xsl. Lastly, the joint
construction of the climate prediction system R&D hub is a plan to resolve the delay in the
process of operational version and the late response to the GC (Global Couple Model)
development version. Through the R&D hub operation, it is possible to manage its own
technology and accumulate competence, and it is a way to shorten the period of
operationalization process by sharing knowledge among development groups and accelerating
research and development using the wiki and cooperative development tools. The R&D hub
starts with technical support for the transfer and installation of the climate prediction system
pilot operational server and storage from the Korea Meteorological Administration’s Super
Computer Center. And the standard and sensitivity experiment data will share through the
establishment of the issue management and version control system called TRAC and
Subversion, respectively. It can be of great significance that it has built a foundation for
sharing experiment data, and it will gradually operate as a core part of the collaborative
development system for the climate prediction system while operating/managing the formal
service following the pilot service.
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cells bosh -d paasta-rabbitng-service ms
‘adnin’

Active
true
true
true

Succeaded
jochyung@ubuntu:=/workspace/paasta-4.8/stemcells ||

Figure 7. RabbitMQ service pack installed through BOSH

2) "AIR] A& o]=9ol(Message Oriented Middleware : MOM) @ &4F A|AE] 7F HAIX] S £ W 753 A|¥
E
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T E-o] RabbitMQoll A #| &3+ ManagementES €3+ Web-UlZ
o] CLI WHolE &3dtd AMEs7| i A4z o2 A s &-&
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>

A8ke], AE W AREA

S UAES AgA A

MiRabbit

Connections ~ Channels  Exchanges  Queues  Admin

Node

File descriptors
&8
Paths
Config file

Database directory
Log file
SASL log file

Overview
Totals

Queued messages {chart: last minute)

Ready 0
Unacked o

Total O

Global counts (7

2 2 ges: 30 3

Node: rabbit@699ea55ff317€9b3c45cd453746a7b18 (More about this node)

Socket descriptors Erlang processes Memory Disk space

2 316 98MB 1.668

Mvarfvcap/ jobs/rabhitng-servershing,  /ete/rabbitng, conf ig
fvardveapdstore/ rabli tna/ines a/dh

Mvarfvcap/sysd |og/rabbitng-server/rabb | t0B99eab5t 31 7e0h3edbeddb3746a 7018, 09
Jvardveap/sysd |oa/rabbl tna-server/rabb | t0599ea55¢{ 31 7eBb3ed5edd5I BT B-c0z | loa

Ports and contexts

Cluster: rabbit@Ilocalhost (chal

Virtual host: | All

Rates mode Info

none | Disc 4 Stats

User: admin | 50 o0

Figure 8. The screen that accessed RabbitMQ in PaaS-TA through the

Web-UI

6) 71FAH 2 ZAF W HAA 7F &&

RabbitMQE 233t
A},

AMQP39] #}9-E] mde Exchange$t Queue 181l Binding® 2 T4

Publisher T Exchange

binding

Routing

Queuel

Queue2

Queue3

— Consumer
—— Consumer
—— Consumer

Figure 9. Routing model for RabbitMQ, http://tmondev.blog.me/

3) AMQP(Advanced Message Queuing Protocol, oJEHiAE HA|A] 7Y Z=2EZ)= HA]X] X|§F O]=goE ¢
Y BE S & A5 ZREE
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RabbitMQE= 7|24 o g 9 Figure 99 #&

1. Publisher(Z-& Producen)7} WA A& Aakste] &4

2. Exchange+= Publisher2 FF <4l

3. Queues HAIR =

13F HAIAE

‘l__

g,
ol Ful gt

delz Fasi, 1 A2le e 2.

w22y g3 A&7 Consumerdl Al A &3k}

RabbitMQ+ Management Plug-in Web-Ulell A tF-£2] 7]5S A4, #2E 4 ot

3y | * User: admin
L Lag out
& F\ aon b| [ Cluster: rabbit@localhost (change) —°
RabbitMQ 3.6.3, Erlang 18.1
Overview Connections Channels Exchanges Queues Virtual host: | All v
Users o=
Virtual Hosts
All users Policies
Filter: Regex (?)(7 S items, page size up to 100
Name Tags Can access virtual hosts Has
password

a243b462-9695-4d44-b509-e69a6eb3e25a policymaker,management a32d2607-5edf-44e5-9dda-38ccBA85FdGS

admin administratar /, 332d2607-5 dda-38cc8085fd64, b2dec4dab-3caf-

4adb-a0 8532c3366a, openapiHost

mu-a32d2607-5edf-44e5-9dda-38cc8085fd64- policymaker,management a32d2607-5edf-44e5-9dda-38cc8085fde4

uevs7id08solakiupOpo32coli

mu-b2d6c44b-3c4f-4adb-a075-cb85a2¢3366a- policymaker,management b2d6c44b-3c4f-4adb-a075-ch85a2c3366a

singlafcurtmofionpbegmndic

openapi administrator . b2d6c44b-3c4f-4adb-a075-cb85a2c3366a, openapiHost

Add a user
HTTP AP mmand Line Update | every 5 seconds ¥

Figure 10. RabbitMQ : Admin - Users Menu

2] AHAdmin)E A A3 RabbitMQ o}ojt) & Management Plug-in Web-UlZ #H<&3H F
& Zdtell Admin ®lF7F ok Adminel= AFEAF Al S #ElShE Users, Queuest ZHzhe] A
Ae 15WT 4 Y= Virtual Host, 242+l Virtual Host<>1] B3+ AAS FAS= Policies W3+
7F At

ARl @AFS Fojsls HE o2 Admin, Monitoring, Policymaker,
THR7F dom ARES A7 FuE 44T 4 vk Admin
W7/ %3] 715381, Monitoring®] 7 $-dle %39 715

A7 AN A Tage
Management, None ©]& A 57}4]
A3S RabbitMQol] #3F =& AAHS

3}t}. Policymaker+= Z+Z} VirtualHostol]| gt A 2wto] W7 7153}, Management?] 7-$-ll
+ Management Plugine AF&& 4 l& #Hgo] Fojzt}h Noned 7ol Clientoll ARt A}
£ 7 A3, I 99 dHgE ok A7 e Ee AR BEFE HAA o] 7Hssith
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User: admin | oo oun
Log out
E !:\ ’ Ll | T Cluster: rabbit@localhost (change) ki
1Q 3.6.3, Erang

Overview Connections Channels Exchanges Queues m Virtual host: | All
Virtual Host: a32d2607-5edf-44e5-9dda-38cc8085fd64 sz
Overview Policies
Queusd messages (cf
s Ready
Unacked
Total .

Data rates (chart: last

Permissions

Sdal1f20b-2829-422d-8ef6-dcl0e3f2e0fa

admin

mu-a32d2607-5edf-44e5-9dda-38cc8085fd64-uevs7id08sol 32coli .~

Figure 11. RabbitMQ : Admin - Virtual Host Menu

Virtual Host¥ Queue} UserE 1E33t= 7fdolth 3t AR Virtual HostES o &
N g s F JAoH(N wA 7He), AAlelA @he Virtual Hostell 48 Queueo®F 5
o] 7Fs3k 7ideltd. Management Plug-inolA Admin - Virtual Hosts ¥l Eoi 7td 9
Figure 11¢} & A=A 3}Ho] YLt} Virtual Hosty AHIAEZ A2 SHE 798 Us
A, A E=E 2] Virtual HostS AAste] gA #gd 4= Aok

Queues AAst7] ¢+ A2l Queues WFE E°17F4 Add a new queue WHHE
A9tk Add a new queue Wlyroll= ol &} 22 £A o] AT

Virtual Host : Queue”} AF8-¥ Virtual HostE A& gkt Admin - Virtual Hostsoll 4] Al
d% Virtual HostE AHEE 4 Qdth
Name : Queue?] ©]E& A3}

Durability : Durable® Transient & % 3hE A€ 3t} Durable WAIAE T 220
A &s= Aol Memoryoll A73sl= 7S Transientz}al st}
Auto-Delete : =& Consumer”} 3l 33} Queue= Unsubscribe 3t 33 Queues Af

O AAdET

RabbitMQol A= queueEs AAst= A= declare 2k 3 @3tH, RabbitMQ Management
Plug-in Web Ulell Al ¥HE 47+ Sl Z o] olyel, RabbitMQ CLIY Z+zhe] o ZglAleo|d ZE=
M= HA e 4 Atk o]FA AT queuers G queuert olm] EA3ta JtiH, thA
queueE WHEA 3L, queuert gl ZA-g-olwt REETH
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BRabbit ATR——

RabbitMQ 3.6.3

Overview Connections Channets Exchanges Admin virtual host: | All -
Queues
All queues (€]
Pagination
page| 1 v of 1 - Filter Regex (7)(7) Displaying 3 items , page size up to: 100
Overview Messages
Virtual host Name Features State Ready Unacked Total

dda-38ccE085fd64 storeq P eperater_set_nglicy idle a o ]
a3z dda-38cce085fde4 | testq B operator_set oolicy idle o Q a

b2d6cs: ~4adb-a075-cbi 23552 queue_ i ‘B gperator_set polic idle o o a

Add a new queue

Virtual host: | b2d6c44b-3c4i-4adb-a075-cl v

Name; Te=staz
Durability: | Durable v
Auto delete: (7 No
Arguments: String v
5= TTL larsth byt
Dead letter = mum
Add queus

Update | every 5 seconds ¥

Figure 12. RabbitMQ : Queues - Add a new queue Menu

RabbitMQe] 71& 52 g2 Figure 95 A 3 ¥ #=x3}9H, Exchange: PublisherZ
FE FAIE WAIRE o %Hﬂﬁ}t— gh-¢H o 98-S ok, Queues TAl 1 WAAE FA
Bttt Consumerol Al A3tk of 7)ol A Binding2 Exchange®} Queue2] #HAE # 2

S P S W)

RabbitMQol| A= o2 7}A Exchange Typeg Al&3l=dl, ©] Exchange Type2 WA A&
ojugt WAoo w HPHIAE AAst= Yol & F Ao, I Typed F/+ ot
Table 53 Zt}.

_’lé_



Table 5. List of Exchange Types supported by RabbitMQ, https://www.rabbitmq.com/

Exchange
Type

8ol

Direct

S0i2H, 1 |
Exchange 02, ExchangeOfl Bind

ExchangeOil HICIE = Queue SOIAM TIAIXIC EIRE
XE MESHCH ZH Queue= Routing KeyOll BindingOl

ingz|0

QueueZ MMKXIE 28 otCh 111 ZEAI2 Unicast
BIAO 2 0324 workers(Consumen?Zt taskES 22|01 At

g 712t IHEE0 U= QueueZ HIA|

T]01 ?11, ExchangeOll Routing Key7Zt
U= QueueEOIA, O Key2bF Mapping=l0 U=

SO MBE, F2 aes 2

== 0

Ct.

SMOHM 2t

Routing KeyOil ar2t 10| Exchangedi| BindingZl0 U= 2= Queuelll DIMXIE CHRE o
Fanout Ch (N ZHAZ, 2= Queued] HMXIE gl StC
IXIE MESCE N ZPAIZ HIAIK]

St
2!

L) =, DIAIXIS eteE 7

Exchange HAIXIS ™ESHTE Multicast 254101 st sHTT

Exchange £ At ExchangeOll HIRIE = 2= QueueOll HIA
£ BREINAE Sl 852 AMEEICH
Topic ExchangeOil HICIE = Queue =0IA HIAIKIS] 2tRE FI7F IHEHOM H= QueuelllAl 25

Headers otRE 7| CHA BIAIXT S0l 0l SMES Mol SMS0| AL = Fol WAIXIE A
Exchange | &2tCH
Exchange 9A% Queues} Hl==3F whalo g AJAMo] 7hs3slt). Adwe] Exchanges ww=

Eo0]714 Add a new exchange W& A €3l

&4 o] EAF

Virtual Host : Exchange’} Ab82 Virtual HostZ

It} Add a new exchange W ¥roll= oo} #&

Name : Exchange?] o]&< A3t}
Type : Headers, Topic, Direct, Fanout %
Durability : Durable(MAI A& T]2== o] *7H)3} Transient(FIA A& w 2o 3) =

Z shtE dga,

shute

2430,

A€l 6}1’4..

Auto-Delete : 3l &3t= ExchangeE AF&3t# o™, s Exchanges A5 o2 2HA|

oy I RN
BRabbit
-

Overvie; Connections Channe Is

Exchanges
All exchanges (23)
Pagination

prage| 1 v | of + - Fliters Regex (7107

Virtual host Name Type

(AMQP default)

amgq.rabbitma.trace
ama.topic
2-38cc8085fde4  (AMQP default)

ccs085fdeq  amg.direct

amaq.headers
amgq.match

ccS0851d64 amg.rabbitma.trace

ama. fanout

nost: [ Al -

er: admin
Cluster: m: r@loc Ihnst change)
Ranbir MQ 3.6.3, Eflang, 18.4

Lug out

Figure 13. RabbitMQ : Exchanges Menu
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Connection HWlFollAl&= 3l Connection®] AMF A&S EUHH AU ZA 5
At obgl Figure 14x3 g Connection W®FEZ Eo{7ld A A2 I o
Connection®] A3+ AHRE 3208 4 9ow FHQ o)A o =& Connectione] A =5

7o) 7hestt

N i

3o
T o [

3}

Cluster: rabbit@localh )
RabbitMQ 3.6.3, Erland 181

Connection 10.200.8.87:53342 -> 10.200.8.88:5672 in virtual host b2d6c44b-3c4f-4adb-
a075-cb85a2c3366a

Channel User name Mode [7) State Unconfirmed  Prefetch Unacked
10.200.8.87:53342 (1) openapi idle 0

Client properties

Runtime Metrics (Advanced)

Close this connection

Figure 14. RabbitMQ : Connections Menu

(M 71FA¥ 2~ E4E U DBMS(Database Management System) T3

AFAN 2 SAES o] £3 Q= PaaS-TANAHE Thebst DBMSE A ko] ALgE % 9
ot 7|3 AR2x FPFAde B AMEE= 159 RDBMS(MySQL), 232 No-SQL(Redis,
MongoDB) % 3%o] DBMSE AA3tQw, ¥ Aol olet BAT &< /&t ah

DBMS+ DataBase Management System®] ¢Fx}=2 ALg&xEo] dlolEHo]2 U9 Ho]lHE
AT F JESF 3T AZEo =FE E3th. DBMSE AHE3H AREAY §8 T2
Aol 875 Agsteo] HlolHE AHRE T ARF ETh

NoSQL dlelEfulo]2e AEZ A AAF dHolguelx Bty & AR a4 Zde
ol-&st= HlolE o AR B HAL 9T WiAYFES AFTh NoSQL H ool 2= B¢ A
A sl F7F S SR vl HAHEE 7] # AR o=, doldAet 2RI Bt
BRI s olede e Zlol HFAolth NoSQL dlolgHo]l =& Hltolg e} AAZE ¢ of &g
Aolde] FdA olgdl e 2:lth &, NoSQL /‘lZ:E‘—S— SQL Ad #AE A& AHEE
A= AMES AxdgE WA “Not only SQL'Z EE|7|E o (84 0 f17]19W 3,

https://ko.wikipedia.org/wiki/NoSQL)

WA dubd oz ALgE = #AAEY dolgue]lxQd MySQLe F+ZE AHWstazl o
PaaS-TA W] MySQL AH]2~ #& t}s Figure 159} £& 7+x2& AYa
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Figure 15. DBMS - MySQL System Configuration Diagram within Climate Service

Platform PaaS-TA, http://paas-ta.kr

MySQL AH]23) e BOSHE o] §3ke] A3
A7} o) ol FTh.

£2 NoSQL9] 3}l MongoDBelth. ©<=3] Proxye} DBAH 2 o] Fo]z MySQL¥}

Bl a0

o] %3 glom, o] Auz W

Hom A A

dJow, manifest WY} A ~mIPET 1

2] BAY dHolEuo]~z ofef Figure 163 o] 14749 MM =2 o] Fo4 Ut

joohyung@eubuntu o a ells bosh -d 'paasta-mongodb-shard-s

Using en ! cli admin'

yloyment 'p

Instance Process State AZ 1IPs

succeeded
hyungeubuntu:~/workspace/paasta-4.

Figure 16. List of installed MongoDB VMs within

71&AHl 2~ ZPFo] AXE  MongoDBe]

Master, 2712} Slave)7} & 371 o] Fo|& 9t}

- 1 9 -

the climate

AR e

VK Type
minimal
minimal
minimal

e minimal
minimal
minimal

4 minimal
minimal
minimal
minimal
minimal
minimal
minimal
minimal

service platform

iV

Active

true
true
true
true
true

170¢] Service Broker,
MongoDB Shard A1, 37§¢] MongoDB Config Server, 17§1¢] Replica B 3712 AH(17]<]

171 ¢}
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- y € Wy @ J

Figure 17. Diagram of the DBMS - MongoDB System in the Climate Service Platform

PaaS-TA, http://paas-ta.kr

MongoDB #tAl &= Replicationg A Hgt). o] AH| =9 A&7 Qb
ol o] 2 Alxglel Adujgta & 4 9lth. MongoDBx= ©<estAl HlolE EA|
oly g} Masterol] #ofj 7} &A) Al o] & SlaveE MasterZ As54 Al7= 7&

Primary

_- Secondary !

Figure 18. MongoDB Replica Set, https://www.mongodb.com/

MongoDB A{v]2=3 S A] BOSHE o]&3te] A% ¢453t%S™, manifest L3} =3
HE=R 7| $AH 2= S9F 4o LAl 1 2X)7) o] Foj AT
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paasta-redis-broker

..................................................................................................

Figure 19. DBMS - Redis System Configuration Diagram within Climate Service Platform
PaaS-TA, http://paas-ta.kr

S& NoSQL9| 3&}i}el Redise]t}. PaaS-TA W Redis Al~®l FAE=+ 9 Figure 199}
2t} MongoDBA & oj#Fe] Replications $]3F Master-Slave T+Zu Replication Set”} U &Fo]
A= AT zhzhe] =¥ H Dedicated Server® 7} 31 o™, o] Dedicated Server=
Replicatione $J3te] 71291 A7t 7H53hoh

Redis <A BOSHZE o]&3le Axstgom, 1719 Redis-Service-Brokere} 171¢]
Dedicated-Node(Server)2 -4 s}t

(8) PaaS-TA W] DBMS &2 93 wiwd

o] Aol A= MongoDBE &3t AWzl DBMSO|A Atgsts W& Awstaa o
BOSHE Ahgste] 4742 2= MongoDB AMul=# wijs 51 HA7F 5o, AHSA7E 4
7 DBMSell HZstAu ol&EelAold SAlA DBMSet F4lst7] 915kl WA MongoDB A H]

2 BEAE 525500k A},

Olt

HA cf service-brokers W& S 53l AH|2x BE2HA9 EES gt}
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Table 6. cf service-brokers command queries the list of service brokers

joohyung@ubuntu:~/workspace$ cf service-brokers
Getting service brokers as admin...

name url
container-service-broker http://10.200.8.7:8888
delivery-pipeline http://10.200.8.124:8080
glusterfs-service http://10.200.8.142:8080

joohyung@ubuntu:~/workspace$

Table 7. cf create-service brokers and query with the create-service-brokers command

joohyung@ubuntu:~/workspace$ cf create-service-broker mongodb-shard-service-broker [ID]
[PASSWD] http://10.200.8.114:8080

Creating service broker mongodb-shard-service-broker as admin...

OK

joohyung@ubuntu:~/workspace$ cf service-brokers

Getting service brokers as admin...

name url
container-service-broker http://10.200.8.7:8888
delivery-pipeline http://10.200.8.124:8080
glusterfs-service http://10.200.8.142:8080
mongodb-shard-service-broker  http://10.200.8.114:8080
rabbitmg-service-broker http://10.200.8.86:4567

joohyung@ubuntu:~/workspace$

o] H TE ofEFg A olHoly AFEAT) ST AH|2x B2 A HT JHeEdtEE AH]
2~ accessE enableA| 711 thA] 3+ W cf service-access HE S B3 H @IS Qo)
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Table 8. cf enable-service-access Mongo-DB command after cf service-access

joohyung@ubuntu:~/workspace$ cf enable-service-access Mongo-DB

Enabling access to all plans of service Mongo-DB for all orgs as admin...
OK

joohyung@ubuntu:~/workspace$ cf service-access
Getting service access as admin...

broker: container-service-broker

service plan access  orgs
container-service  Advanced all
container-service  Micro all
container-service  Small all

broker: delivery-pipeline

service plan access  orgs
delivery-pipeline-v2  delivery-pipeline-dedicated all
delivery-pipeline-v2  delivery-pipeline-shared all

broker: glusterfs-service
service plan access  orgs
glusterfs  glusterfs-1000Mb  all
glusterfs  glusterfs-100Mb all
glusterfs  glusterfs-5Mb all

broker: mongodb-shard-service-broker
service plan access  orgs
Mongo-DB  default-plan  all

broker: rabbitmq-service-broker
service plan access  orgs
p-rabbitmg  standard all

joohyung@ubuntu:~/workspace$

] Table 83 #o] A4z o2 Mongo-DB A B ~7} Access Enable® = #4S #0d <=
2= Sample Applications &8&3le] T2 o] Zg A o)A

Ath. oA Mongo-DBell <& _/; 9
A &g Mongo-DB A1R| =2 &8} x

f
rk

.

Sample Web App2 PaaS-TA 4] GitHubollAl gzt WS 4 = ofZFAolAde =
PaaS-TAe] o] ZgA ol olthoz wjxzdth. ofZgAo|de wjEste] FFA Bindd
MongoDB AHl~ Ad AHH=2 HEste z7] HolHE AAsiH, Wz 45 & FHo=
Appe] FEHW BSAE Bt g o He|Aol Al H<ske] MongoDB $H74 A R (AW 2
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A2 Aol 27] AAF HolEHE HAY & vk Tl PaaS-TA A-87 TROIAE o
olZe Aol el B ANE %A 5 Yo}

Figure 20. The screen of mongodb-test service created through the CF command.

Figure 203} %] CF create-service M #-& &3 mongodb-testzh= XM=& A3t
o] & PaaS-TA GitHubollA te=zZt #ke Sample o =] A o] A(hello-spring-mongodb)=S =l
Z(pushdth @&, A71A FAT & & Aol MEE 3te AlFEL7] Aol AH|~E niel
J3t7] $ske] Figure 213 2o] cf push —no-start A S 2 wjEs)of it}

Figure 21. The screen of Hello-spring-mongodb Application Deployment
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o] wlx¥® Sample Appg <3t CF = #H(bind-service)S %3] Figure 229 2ol
Sample Web AppellAl A3 Mul2= 2|2 vjle AAHS st sd &g AldES AA
2}ghey.

B Paas-TA X _ HelloSpring MangeDB

& {} & hello-spring-mongodb.cf.apec2l.org S0 U@ - &0

‘-\\’ﬂ\ AW Eae L\

Demensiration of using the ‘cloud’ namespace to creat

Spring

source

e Spring beans backed by 3 MongoDB service bound to an application

Every time you reload the page. another Person object iz created an d in MongoDB. The database is then queried and each person added fo the list you see below To reset the list click Delete Al

The following people have been stored in the database:

= Person [id=5ddaed32dM22934745a548. TirstName=Joe Cloud-25, age=39]

The following services have been bound to this application

= MongeDB: 10.200.8.113:27017

The following services properties available to the appiication are available:

Figure 23. MongoDB load data that can be found in deployed applications

$1 Figure 233 o] ojFgAlolAde] AYHo= wlEHI o™ MongoDBel ZAH
Sample HlolE] HAl AT = Ut} BE] ot Figure 249} o] PaaS-TA AH&-AF ol A
g o Eg Aol A WMFAAE T AxE2E HES & Jv BRE AT 5 2
o, o] ARE= AREAVE AR HITs AU, & oFg Al oA Fxd & U
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Figure 24. MongoDB Instance Environment Variables Available on the PaaS-TA User
Portal
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Figure 25. Subversion Schema, http://svnbook.red-bean.com/
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Figure 53. NCL code analysis of SCM using MindMap
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Table 10. Add environment variables for web interface

_FillValue = AFS_FillValue()

_StartMon = integer_value_of_month(getenv("START_MON"))
_LeadTime = stringtoint(getenv("LEAD_TIME"))

_EndMon = _StartMon+_LeadTime-1

_ForecastYear = stringtoint(getenv("START_YEAR"))
_HindcastYear = _ForecastYear

_SelectedYear = stringtoint(getenv("SELECTED_YEAR"))
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_HindcastMon
_ForecastMon
_PlotYear
_Store
_Cabinet
_AFSDataType
_Model

_MME
_MMEClass
_PMMECat
_VName
_PMedia
_MMEModels

_InstituteName

_ModelName
_Seal.and
_Score
_AFS_Temp
_Version
_VName
_HindcastYears
_CombiDir
_SeasonName

_Issue

_IndModelName

= _StartMon
= _StartMon
_ForecastYear
getenv("STORE")
getenv("CABINET")

= _Cabinet
= getenv("MODEL")

= _Model

= getenv("MME_CLASS")
= stringtoint(getenv("PMME_CAT"))
= getenv("VNAM")

= getenv("PLOT_MEDIA")
= getenv("MME_MODELS")
= getenv("INSTITUTE")

= getenv("IND_MODEL")

= getenv("SUPP_MODEL")
= getenv("SEA_LAND")
= getenv("SCORE")

= getenv("TMP_DIR")
= getenv("MME_VER")
= getenv("VNAM")

= getenv("HIND_YEARS")
getenv("COMBI_DIR")

= getenv("SEASON")
getenv("ISSUE")

A3z Zdo geAE @4 =S JHow TEE WA
B, Figure 55 474 A8 Azolt. sg A3 ZHE dol

=

$A57Y AHE FTRE T + UES TA4o| Hol Yrk
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Figure 55. Output folder structure
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Figure 56. Code differences of CLIKS ncl code vs AFS ncl code
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Table 11. Verification skills for hindcast

Skills MME Class Long name
SR Deterministic Success Rate
ACC Deterministic Anomaly Correlation Coefficient
HSS Probabilistic Heidke Skill Score
ROC Curve Probabilistic Relative Operating Characteristics Curve

dd A

O =
Lead time, A= 7o ozt
Figure 58<} %+

=
[e)
o
| .

Al2~€ll CVS (Climate Verification System)+= Figure 573} #2o]
o At 4 =

FZ=(Python) 3ol o]

FxE P4 Atk

[7] HCST_DMME_3menth.yaml

[] HCST_DMME_3month_ACC_RMSE_cross.py
|| HEST_DMME_3month_ACC_RMSE org.py
[] HCST_DMME_3menth_G55_cross.py

|| HCST_DMME_3month_MSss py

[7] HCST_DMME_3month_MSSS_cross.py

[l HCST_DMME smenth.yaml

=_i HCST_DMME_&month_ACC_RMSE_cross.py
[7] HCST_DMME_Smonth_GSS_cross.py

[] HCST_DMME_6month_MSS5 py

,_"i HCST_DMME_Bmieonth_MSSS_cross.py

[7] HCST_PMME_3menth.yaml

|| HCST_PMME_3moenth_BSS py

[] HCST_PMME_3month_RELI_DIA.py

|_| HCST_PMME_3manth_ROC_Score.py

Figure 57. CVS codes

Climage Verificaion System

yaml{configuration)
load

0BS load Hmdcas[MME]

load

Semng input
& output

erte result

to Netedf file to create png

[
[

III

Write ncl code]

.

Figure 58. Activity diagram of CVS
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hindcast_month = os.environ['START_MON’]
hindcast_year = os.environ['SELECTED_YEAR’]
ncl_dir = os.environ'COMBI_DIR’] + “/RUN/“
run_dir = os.environ['CVS_DIR’] + “/*
lead_time = os.environ['LEAD_TIME’]
var_name = os.environ['VNAM’]

skill = os.environ[’SKILL']

jobid = os.environ['JOBID’]

CONF = “*¢
DatalList:
- Hindcast_month : {0}
Current_year : {1}
Variable_name : {2}
““* format(hindcast_month, hindcast_year, var_name)
if lead_time == “3%:
with open(ncl_dir + “HCST_PMME_3month_{0}.yaml“.format(jobid), “w*“) as file:
file.writelines(CONF)
run_command_clik.run_python(run_dir + “HCST_PMME_3month_{0}.py“.format(skill))
else:
with open(ncl_dir + “HCST_PMME_6month_{0}.yaml“.format(jobid), “w*“) as file:
file.writelines(CONF)
run_command_clik.run_python(run_dir + “HCST_PMME_6month_{0}.py“.format(skill))

Figure 59. Python code to start running

Figure 592] Z=of A Aj2dl 348 7S wolelx dAY A 2
< gtk yaml Y-S gojA HAA AF ASE A4ste 39 Z=9 F8 FAHAWELS

3% 20

o

# model combination folder
combi_dir = os.environ['COMBI_DIR']

# folder for output netcdf and png
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nc_dir = combi_dir + “/CVS/DATA/ “
fig_dir = combi_dir + “/CVS/FIG/*

# folder for ncl code
ncl_dir = combi_dir + “/RUN/ “

# folder for observation data
obs_path = “/data02/clik/CVS/OBS/ “

# folder hindcast mme data
fcst_mme_path = combi_dir + “/MME_OUT/DATA/ “

# load yaml (configuration) file
data = yaml.load(open(ncl_dir + “HCST_PMME_3month_{0}.yaml“.format(jobid), "))

# set output path

ncout_season_path = nc_dir + “HSS/SEASONAL/"

nclout_season_path = ncl_dir + “HSS/SEASONAL/"
figout_season_path = fig _dir + “HSS/SEASONAL/

# run ncl

run_command_clik.run_ncl(ncl_fname.format(nclout_month_path))

Figure 60. Modifications of CVS codes (HSS)

71¥€ CLIK (clik.apcc2l.org)ell Al A|l-&sl= A% 7I¥ % SR (Success rate)S EHEFOZ
o]+ttt CLIK9] SR B4 #A4L v=3 2.
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Figure 61. Activity diagram to produce SR

71¥€ CLIKY HF A3 A= plot i mageOl] Az @ F7} AR decorationo] E3HE A
ot FEFol o]Alstr] feiA v ZE F71e] Aol skt

= construct_season(_SeasStart+_StartMon,
+ str_upper(_VName) +

title_season
title = “Success Rate : “
hind_end + “)*
p_type = plttyp

wks = gsn_open_wks(p_type, pltfil)
= True

= False
= False

res
res@gsnDraw
res@gsnkrame

res@tmXTOn
res@tmYROn

False
False

= True
False
False

res@cnFillOn
res@cnLinesOn
res@cnLinelLabelsOn

= True
“Geographical
“National“
“Black”

res@mpOutlineOn

res@mpOutlineBoundarySets
res@mpOutlineBoundarySets
res@mpGeophysicalLineColor =

“

_SeasEnd+_StartMon)
, ¢ + title_season +

“ oo

(“ + hind_start + “-“ +
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res@mpGeophysicalLineThicknessF = 1.2

res@mpNationalLineColor = “Black”
res@mpNationalLineThicknessF = 1.2

res@mpFillOn = False

res@mpCenterLonF = 180

res@pmLabelBarDisplayMode = “Always® ; turns on label bar
res@pmLabelBarSide = “Bottom” ; default is right
res@pmLabelBarWidthF = 0.6 ; default is shorter
res@pmLabelBarHeightF = 0.1 ; default is taller

res@mpMinLatF = -90
res@mpMaxLatF = 90

res@lbAutoManage = False ; we control label bar
res@lbOrientation = “Horizontal ; ncl default is vertical
res@IbTitleString = “ ©

res@lbTitleFontHeightF = 0.001

res@lbLabelFontHeightF = .015 ; default is HUGE
res@lbPerimOn = False ; default has box
res@gsnLeftString = “

res@cnLevelSelectionMode = “ExplicitLevels®
res@cnLevels = (/0.11,0.22,0.33,0.44,0.55,0.66,0.77,0.88,0.99/)

colors = (/ (/255,255,255/), (/0,0,0/), \
(/1255,255,255/), \
(/1255,255,255/), \
(/1255,255,255/), \
(/187,248,255/), \
(/117,210,255/), \
(/060,134,255/), \
(/1255,213,153)), \
(/1255,120,085/), \
(/1255,044,000)), \
(/215,020,046/) /) *1.0
colors = colors/255. ; normalize (required by NCL)

gsn_define_colormap(wks, colors) ; generate new color map

res@lbLabelBarOn = False

res@cnSmoothingOn = True

res@cnFillOn = True

res@cnLinesOn = False

res@cnLineLabelsOn = False ; turn off line labels
res@cnLineColor = “plack®

res@cnlnfoLabelOn = False
res@gsnContourNegLineDashPattern = 1 ;

res@gsnSpreadColors = True
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; PLOT
plot = gsn_csm_contour_map(wks,scr,res)

; GET INFO 4 COLOR BAR
getvalues plot
“VpXF* : VPX
“vpYF* . Vpy
“vpHeightF* : vph
“vpWidthF* : vpw
end getvalues

pcolors0 = gsn_retrieve_colormap(wks)
pcolors = pcolors0(2:,:)

ncolors = dimsizes(pcolors)

nboxes = ncolors(0)

getvalues plot@contour
“cnLevels” : levels

end getvalues

num_colors = nboxes

nstp =1
labels = levels
lbres = True

Ibcols=ispan(1,num_colors-0,nstp)

lab2 = labels * 1.0
neg_labs = labels.le.0.33

lab2(ind(neg_labs)) = labels(ind(neg_labs))

zer_labs = labels.gt.0.33.and. labels.le.0.66

lab2(ind(zer_labs)) = labels(ind(zer_labs))
pos_labs = labels.gt.0.66
lab2(ind(pos_labs)) = labels(ind(pos_labs))

Ibres@lbMonoFillPattern = True
Ibres@lbOrientation="“horizontal

Ibres@lbAutoManage = False

Ibres@lbLabelOffsetF = 0.05
Ibres@lbBoxMinorExtentF = 0.2
Ibres@lbBoxMajorExtentF = 0.9
Ibres@1bTitleOn = True
Ibres@IbTitleJust = “TopCenter”
Ibres@1bTitleOffsetF = -0.55
Ibres@IbTitleFontHeightF = 0.013

Ibres@]lbPerimOn = False

; BELOW NORMAL LABEL
Iblabels=lab2(ind(neg_labs))
snboxes=dimsizes(Iblabels)
fill_colors=lbcols(ind(neg_labs)) + 1
Ibres@vpXF = 0.22

; we control label bar

; Turn off labelbar perimeter.
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Ibres@vpYF = 0.24

Ibres@vpWidthF = 0.18

Ibres@vpHeightF = 0.15

Ibres@lbLabelFontHeightF = 0.01

Ibres@lbLabelJust = “CenterLeft”

Ibres@IbFillColors = fill_colors ; use nice strided colors
Ibres@IbTitleString = “Poor”
gsn_labelbar_ndc(wks,snboxes,lblabels,lbres@vpXF,Ibres@vpYF,lbres)

; NEAR NORMAL LABEL

delete(Iblabels)

delete(fill_colors)

delete(lbres@IbFillColors)

Iblabels=lab2(ind(zer_labs))

snboxes=dimsizes(Iblabels)

fill_colors=Ibcols(ind(zer_labs)) + 1

Ibres@vpXF = 0.40

Ibres@vpYF = 0.24

Ibres@vpWidthF = 0.18

Ibres@vpHeightF = 0.15

Ibres@lbLabelFontHeightF = 0.01

Ibres@lbLabelJust = “CenterLeft”

Ibres@IlbFillColors = fill_colors ; use nice strided colors
Ibres@IbTitleString = “Reasonable”
gsn_labelbar_ndc(wks,snboxes,lblabels,lbres@vpXF,lbres@vpYF,lbres)

; ABOVE NORMAL LABEL

delete(lblabels)

delete(fill_colors)

delete(lbres@IbFillColors)

Iblabels=lab2(ind(pos_labs))

snboxes=dimsizes(Iblabels)

fill_colors=Ibcols(ind(pos_labs)) + 1

Ibres@vpXF = 0.58

Ibres@vpYF = 0.24

Ibres@vpWidthF = 0.18

Ibres@vpHeightF = 0.15

Ibres@lbLabelFontHeightF = 0.01

Ibres@lbLabelJust = “CenterLeft”

Ibres@IbFillColors = fill_colors ; use nice strided colors
Ibres@IbTitleString = “High*
gsn_labelbar_ndc(wks,snboxes,lblabels,lbres@vpXF,lbres@vpYF,lbres)
draw(plot)

; TITLE

Tires = True

Tires@txFontHeightF = .020
Tires@txFont = “times-roman”

gsn_text_ndc(wks, title, 0.51, 0.75, Tires)

; POLYLINE SETTING
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resOutBox = True

resOutLine = True
sres = True
txres = True
dxres = True
intxres = True
amres = True

; TEXT CONTENTS

bottomsimbol = “c”

bottomtext = “APEC Climate Center”

issuedate = systemfunc(“date +%d")

issuemon = systemfunc(“date +%b")

issueyear = systemfunc(“date +%Y")

creatdate = “Issued: “ + issuedate + “ “ + issuemon + “, “ + issueyear

; POLYLINE SETTING

resOutBox@gsLineColor = “Black”
resOutBox@gsLineThicknessF = 1.0
resOutLine@gsLineColor = “Black”

resOutLine@gsLineThicknessF = 1.0

; TEXT SETTING

txres@txFont = “times-roman®
txres@txFontHeightF = 0.0135
dxres@txFont = “times-roman®
dxres@txFontHeightF = 0.013
sres@txFont = “text-symbols”

sres@txFontHeightF = 0.012

; POINTS LOCATION FOR POLYLINE
bxpts = (/0.02, 0.98,0.98,0.02,0.02))
bypts = (/0.10, 0.10,0.80,0.80,0.10/)
Ixpts = (/0.04, 0.96/)

lypts = (/0.16, 0.16/)
simbolxpt=(/0.755/)
simbolypt=(/0.1397/)
textxpt=(/0.86/)

textypt=(/0.14/)

datexpt=(/0.131/)

dateypt=(/0.14/)

; OUTSIDE BOX PLOTTING
gsn_polyline_ndc(wks,bxpts,bypts,resOutBox)
gsn_polyline_ndc(wks,Ixpts,lypts,resOutLine)

; BOTTOM TEXT PLOTTING
gsn_text_ndc(wks,bottomsimbol,simbolxpt,simbolypt,sres)
gsn_text_ndc(wks,bottomtext,textxpt,textypt,txres)

draw(plot)
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frame(wks)
delete(wks)

Figure 62. Additional code for Success Rate
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Table 12. Database table: clik_provider (list of model providers)

Column name Data type Key Nullable
provider_name varchar(45) HPK N
country varchar(45) - Y

ETC (Constraint)

Table 13. Database table: clik_model (list of models)

Column name Data type Key Nullable
provider_name varchar(45) PK N
model_name varchar(45) PK, FK5 N
start_ym varchar(7) - N
end_ym varchar(7) - Y

ETC (Constraint)
FOREIGN KEY ( provider_name ) REFERENCES clik_provider ( provider_name )

Table 14. Database table: clik_variable (list of variables)

Column name Data type Key Nullable
var_name varchar(45) PK N
unit varchar(45) - Y
long_name varchar(45) - N

ETC (Constraint)

o~

4) PK (Primary Key): Database tableo|A] Z} s§2] AR E 2HE 4 9= A
5) FK (Foreign Key): th2 table®] PKE #=x3st= Zyo|H, th& table#o] #AE eI 7] #ste] A&
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Table 15. Database table: clik_verification_method (list of verification skills)

Column name Data type Key Nullable
cabinet varchar(10) PK N
mme_class varchar(10) PK N
method_name varchar(20) PK N
long_name varchar(50) - N
rep_name varchar(30) - Y

ETC (Constraint)

Table 16. Database table: clik_data (list of model combinations)

Column name Data type Key Nullable
id int(11) PK N
year int(11) - N
month int(11) - N
model_list varchar(1024) - N
status varchar(20) - N

ETC (Constraint)

id: AUTO_INCREMENT
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Table 17. Database table:

clik_job (list of jobs to produce prediction and verification data)

Column name Data type Key Nullable
id int(11) PK N
data_id int(11) FK N
lead_month int(11) - N
cabinet varchar(10) - N
year int(11) - N
month int(11) - N
model_list varchar(1024) - N
job_type varchar(20) - N
mme_class varchar(10) - N
period varchar(10) - N
variable_list varchar(128) - N
verification_list varchar(512) - Y
input_date timestamp - N
start_date timestamp - N
end_date timestamp - N
status varchar(20) - Y
user varchar(128) - Y

ETC (Constraint)

id: AUTO_INCREMENT
variable_list: DEFAULT ’prec,slp,sst,t2m,t850,z500°
input_date: DEFAULT CURRENT_TIMESTAMP
start_date: DEFAULT ’0000-00-00 00:00:00°
end_date: DEFAULT '0000-00-00 00:00:00°
FOREIGN KEY ( data_id ) REFERENCES clik_data ( id )

=d 3 dolguo]2 HolE HA £ Holgs LT HA dHolg o] 2= PaaS-TA A
A&t MySQL= AH&3EA T PaaS-TA= + 7FA MySQL AHI2=& AlFgth. A A<= A
|2 A A&EFE 1070 olstE2 A= Aulzola F WA= 10070 744 7Hs3E AjH] 0]
A Aulze AR Ve AFcte &R & Z=IH AFsta, F HA

1= |
Ate e 9 B4 AUt dastAY T o3 §8& ZEI9 Agsith Aldd S 4
AS A2 ) Muls B oolyg AbgA 848 o8 ZYE Aoy E4lkste A s
ofF stm g F WA MySQL A H|2=E o] &3l7] 2 3T

dolEuolx E7] AA Wgol wel dolEulo]x EHolE Y ~IAYEES AASAT
PaaS-TA2] Mysql Service InstanceE AlA 3t dlolE o] ~E AT & ~2THEE Y3t

Hlol &S AAdstaAtt.
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Table 18. Three areas of the system

A g
g AL AEZA AR 2 AT A5 A
Open API® | AbgA 873 A, ) Mul=e X 845 Agsta 23 vkst
A AMus ARG A A S Bl HE ARE sty 24T ¢ e GUI

O Ada= 2 AF A5 A4t

Figure 49, 50 Aldd= 9 HF X}E% AAdstE FALS AAS I”elth. Figure 49,
5001 A9} o] A-AgZH HF A4 RELS FYsHA Job queueE ©]€3t QueueZF-EH
job idZ F<lsla dlolguo] 2~ A jo g AA ARE AME] jobe] AEIE A Ao
H 73 gk}

Queue (RabbitMQ)¢} ® o] & H] o] 2(MySQL)E A}F-&-317] 9138l Figure 633} o] ZZAHE
°] pom.xmlell dependencyE A3 th MySQLS ©]&3t= WHE o8 71x7F AA AA
o & 2 HS A2H-S mybatis ghel B2 & AT

<dependenciesX
<dependency>
<groupId>org.mybatis.spring.boot</groupId>
ac-'L)mybatls sprlng boot- starterafa tifactId>
on>2.1.3¢</version>

</dependency

<dependency>

<groupldrmysql</groupIds

<a"‘Tau“Td>my=ql connector-java</artifactId:
</dependency>

<dependency>

<groupIdrorg. sprlngframework amqp fgroupId>
actIdsspring-rabbit</artifac 1'Ic|>
</dependency®

Figure 63. Maven dependency (pom.xml)

w3l Spring Boote] A3 1<l applicaion.properties 3ol th3} o] 7S A3}
ATt

6) Open APL: §] Alo]E9] 7|52 o8& 4 A== F7/|E Application Programing Interface
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# mysql configuration
spring.datasource.url=jdbc:mysql://bb1d89ade1b610b0:[Passwordl@10.200.8.40:3306/0p_4457deal
_d7ca_444a_9a45_7c77347514bf?zeroDateTimeBehavior=convertToNull
spring.datasource.username=bb1d89ade1b610b0
spring.datasource.password=[Password]
spring.datasource.driver-class-name=com.mysql.cj.jdbc.Driver
spring.datasource.max-pool-size=6

spring.datasource.max-active=6

spring.datasource.max-idle=4

spring.datasource.min-idle=2
spring.datasource.hikari.maximum-pool-size=6

# rabbit mq

spring.rabbitmq.host=10.200.8.36

spring.rabbitmq.port=5672

spring.rabbitmq.username=openapi
spring.rabbitmgq.password=[Password]
spring.rabbitmgq.virtual-host=83d53fff-69a7-4b7d-8b76-9c913e277ca5
spring.rabbitmq.template.exchange=exchange_clik_comp
spring.rabbitmq.template.routing-key=clik_comp

spring.rabbitmq.template.default-receive-queue=queue_clik_comp
Figure 64. Configurations for RabbitMQ and MySQL

Aul @ Z2 A Eo)A RabbitMQE AME3le] WAXE 7] 93] Figure 659 2& &
H~E F7FstA T MySQL mybatis ghelB2glE AF8-3t7] &l A= Figure 663 22 A4 o]
& g3t
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package org.apcc.clik.precomp;

import org.springframework.amqgp.rabbit.annotation.EnableRabbit;
import org.springframework.amqgp.rabbit.core.RabbitTemplate;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereoctype.Component;

import org.springframework.amqp.core.Message;

{@#Component
{@EnableRabbit
public class JobReceiver

1
@Autowired
private RabbitTemplate rabbitTemplate;
public String getJob()
1
Message msg = rabbitTemplate.receive();
if (msg == null} return null;
byte []body = msg.getBody();
if (body == null) return null;
String striMsg = new String(body);
return strisg;
H
b

Figure 65. Class to get messages from
RabbitMQ

package org.apcc.clik.precomp;

import javax.sql.DataSource;

import org.apache.ibatis.session.5qlSessionFactory;

import org.mybatis.spring.SqlSessionFactoryBean;

import org.mybatis.spring.5qlSessionTemplate;

import org.mybatis.spring.transaction.SpringManagedTransactionFactory;

import org.springframework.context.annctation.Bean;

import eorg.springframework.context.annctation.Configuration;

import org.springframework.core.io.support.PathMatchingResourcePatternResolver;
import org.springframework. jdbc.datasource.DataSourceTransactionManager;
import org.springframework.transaction.PlatformTransacticnManager;

import org.springframework.transaction.annotation.EnableTransactionManagement;

@Configuration
@EnableTransactionManagement
public class MybatisConfig
{
@Bean
public sqlSessionFactory sgqlSessionFactory (DataSource dataSource) throws Exception
1
5qlSessionFactoryBean sqlSessionFactory = new SqlSessionFactoryBean();
sqlsessionFactory.setDataSource(dataSource);
sgqlsessionFactory.setTransactionFactory(new SpringManagedTransactionFactory());
PathMatchingResourcePatternResolver resolver = new PathMatchingResourcePatternResolver();
sqlSessionFactory.setMapperLocations(resolver.getResources("classpath:mapper/**/*.xml"}};
return sqlSessionFactory.getObject();

{@Bean
public sglsessionTemplate sqlSession (5qlSessionFactory sqlSessionFactory)

1
b

fiBean

public PlatformTransactionManager transactionManager(DataSource dataScurce) {
return new DataSourceTransactionManager(dataSource);

b

return new 5qlSessionTemplate(sqlSessicnFactory);

Figure 66. Mybatis configuration class
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mapper xml Y-S Figure 673 #Zo] ZR2AEo 713l Figure 689} o] A3l
applicationo] AJZ& w] xml FY& ~7W3sle] 27]38} == & 4= o

w [ sro/main/resources

» [ mapper
w [= org
w [= apcc
w = clik

v [ precomp
[ clikMapperxml

Figure 67. Mapper xml for |}

mybatis

mapper xml - 2

Al ZE MySQL queryE =3gsta 1o Figure 693 o] 244
[e)

package org.apcc.clik.precomp;

import org.mybatis.spring.annctation.Mapperscan;

import org.springframework.boot.SpringApplication;

import org.springframework.boot.autoconfigure.SpringBootApplication;
import org.springframework.scheduling.annotation.Enablescheduling;

@EnableScheduling

@apperScan(basePackages = "org.apcc.clik.precomp”}
@springBootApplication

public class Application {

public static void main(String[] args) {
SpringApplication.run(fApplication.class, args);

Figure 68. Start application scanning mapper

-

ot X insert, select, update, delete querye idE 7FAaL glow xml HdoA A=Y A=
%

2], queryi= AT 4 ok

22 xml
ls&¢ DOCTYPE
v [g] mapper
namesspace

0.
v [2] insert
@ id
useGeneratedKeys
keyProperty
paramsterType
v [g] select
id
paramesterType
@ resultType

version="1.0" encoding="UTF-8"
mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.crg/dtd/mybatis-3-mapper.dtd”

org.apcc.clik precomp.ClikMapper
Start CLIK DATA

insertClikData

true

id

org.apcc.clik.dto ClikDataDTC

INSERT INTO clik_data (year, menth, model_list, status) VALUES (#{year}, #month}, #model_list), #{status})

selectClikDataByld

int

org.apcc.clik.dto.ClikDataDTO

SELECT * FROM clik_data WHERE 1D = #{id}

Figure 69. Sample of mapper xml
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package org.apcc.clik.precomp;
import org.apache.ibatis.transaction.TransactionException;[]
@service
@scope( "prototype™)
public class MybatisTransactionManager extends DefaultTransactionDefinition
? private static final long serialVersionUID = -137515105066491552080;
protected PlatformTransactionManager +transactionManager;
TransactionStatus status;
public MybatisTransactionManager(PlatformTransactionManager transacticnManager)
this.transactionManager = transactionManager;
public void start() throws TransactionException
£ status = transactionManager.getTransaction(this);

public void commit() throws TransactionException

if {!status.isCompleted())
{

}

transacticnManager.commit(status);

public void rollback() throws TransactionException

if (!status.isCompleted())
1

}

transactionManager.rollback(status);

public void end() throws TransactionExcepticn

rollback();

-

Figure 70. Class to support transaction for mybatis
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package org.apcc.clik.precomp;

import org.slf4j.Logger;

import org.slf4j.LloggerFactory;

import org.springframework.beans.factory.annotation. Autowired;
import org.springframework.scheduling.annotation.Scheduled;
import org.springframework.sterectype.Component;

[@Component
public class JobScheduler

{

@Autowired
ClikEnvironment env;

!/ rabhitmg
MAutowired
JobReceiver jobReceiwver;

/1 myaal
@Autowired

private ClikMapper clikMapper;
private final Logger logger = LoggerFactory.getlogger(this.getClass());

@Scheduled{initialDelay = 1888, fixedDelay = looe)
public wvoid loadlob()
1
String jobid = jobReceiver.getJob();
logger.debug(“check queue®™);

if (jobid != null && jobid.length() > @)

{
logger.info("Start clik job : ™ + jobid);
JobProcessor processor = new JobProcessor(env, clikMapper);
processor.run{jobid};

1

¥
b

Figure 71. Starting to process job

A5 AYske AFH o7 ZYFof olAHE G A xEHo] IdEtA|YE, A= H jobol whet
S A3} Figure 723 22 7]E template & 2~
5 o ZE 3o a3 HHE AL}

#!/bin/bash

export AFS=!!AFS!!

export MyAFS=$AFS

export IndvModel=!"IndvModel!!
export AFS_NCL=!'AFS_NCL!
export SEAS_START=!ISEAS_START!
export SEAS_END=!ISEAS_END!!
export LEAD_TIME=ILEAD_TIME!
export START_MON=!IISTART_MON!
export SEASON=!ISEASON!!

export SEASONAL=!ISEASONAL!
export STORE=!'STORE!

export CABINET=!!CABINET!
export MME_CLASS=IMME_CLASS!!
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export MODEL=!!MODEL!

export MME_VER=IIMME_VER!

export SELECTED_YEAR=!ISELECTED_YEAR!
export COMBI_DIR=!'COMBI_DIR!!

export MME_MODELS=$COMBI_DIR/MODELS

vars=( IVARS!! )
SYEAR=!ISYEAR!
EYEAR=IEYEAR!
NCL_FILE=*

if [ “SMME_CLASS® == “PMME® ]; then
NCL_FILE=$AFS/CODE/PMME/GAUS/NCL/GAUS.ncl
else
NCL_FILE=$AFS/CODE/DMME/SCM/NCL/SCM.ncl
fi

if [ “SCABINET® == “Hindcast“ I; then
iIYYYY=$SYEAR
while (( “$HYYYY}* <= “${EYEAR}" )); do
echo “START_YEAR $iYYYY*
export START_YEAR=${YYYY}
for var_name in “S${varsi@l}“; do
export VNAM=$var_name
echo $VNAM
ncl $NCL_FILE < /dev/null
done
iYYYY=‘echo “$iYYYY +1“ | bc’
done
else
export START_YEAR=${SYEAR}
for var_name in “${vars(@]}“; do
export VNAM=$var_name
ncl $NCL_FILE < /dev/null
done

fi

Figure 72. Shell script to run code producing MME
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public class RuntimeProcess

public static boolean run(5tring command, Logger logger})

1
logger.debug("Start to run command : " + command);
try
1
Process proc = Runtime.getRuntime().exec(command);
BufferedReader reader = new BufferedReader(new InputStreamReader(proc.getInputStream()));
String line = null;
while((line = reader.readLine()) != null)
i
logger.debug(line);
catch({Exception ex)
logger.error("Failed to run command : ™ + command, ex);
return false;
b
logger.debug("Finished to run command : " + command};
return true;
T

Figure 73. Class to run shell scripts
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HEO

= = e

processorg A|¥3t7] 9%k API

Table 19. List of API to support other services

Table 193 %t

HTTP . % goly
URL a3 G oE 7%
Method . loTH] 32 I's
rediction.apcc21.or A5 A A A2 A4 job Y= (job
p . p g POST =AY ISON 54 ]_ B 5
/addjob/ & processor £.%)
rediction.apcc21.or Path string, | AFZA§AF jobe] ZR3PA3
p p g GET Iob ID g P_ £ job&] £_O%L
[status/ JSON Z%3](job processor 8.7%)
rediction.apcc21.or AB %3 Z7e)| g+ plot o]r|X
P p g POST F 3] ISON - | 9= p =] A]
/imagepath/ z7 %3]
rediction.apcc2l.or A5 %3 Z79)| Sr= netedf A&
B a &1 posT FE=S JSON el = ¥
/datapath/ z7 %3]
rediction.apcc2].or sl URLe] PNG o|mH]x
P P &1 GET olu]z URI | Image (PNG) e . e
/image/ Atk
diction. 21. 2} 5 Y Ak Z79) s Fst= = job
pre élo.n apcc2l.org POST (=X ISON | 3l o_ 3= o ]‘o
/runningjob/ vl o] o|n APFAX =3
Z79 s Fst= lot
prediction.apcc21.org A5z 3] . ] bl N P
Joeturl/image/ POST o JSON imageg U+ZE=d &
s s T 9l= URL %3]
Zz7d sgdsiE dHolE
prediction.apcc21.org A5 %3] | sar _] e
POST JSON (netcdf) & TO22=d
/geturl/data/ =4 )
9l+= URL %3]
rediction.apcc21.or BIN
b P & GET | dge== URI Si% URLY] A2 A2
/download/ (octet-stream)

@ Ar&2 23 Job 2] Open API 7%+

AbEAE= ) AHl 2~y Open API Zgfo

AE toolS o83l A5E 2T 4+ Yo}t ¢

]
A Bl 2 Open APl SeloldEV A8E QAstE APIE o83 2t

Table 20. List of API to support the others

HTTP _ 3 HolHy
URL 3t glo 7=
Method . lT®l 4 I's
request.apcc2l.org/a Aa 3
quest-ap &% posT . SON | a2 job 4
pccdata/ &
request.apcc2l.org/st A5 27 jobe] Z3YLst
au P & GET Job ID Path string }_ J jobs] 34
atus/ %3]
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BIN

download.apcc21.org/ GET Job ID
(octet-stream)

T jobe] A A= o
Z2T 9%

Table 202] request.apcc2l.org/apccdata APIE= Aldd= 2 2

=
S

® ohuek MME, ¥ E

2 Clipped CMIP5 5¢] 28 Thezs Mulax 37 A 33t 238 5o A4 ydd
A ojE AR5 E 843=A 7lestd AEAH| 2(CLIK)S] processoro| Al A2 E FE3I] A g

Elasy

Ab8-2}= Python ZElo]AEES o] &3te] Figure 74, 759 #o] A2 9 AZF A8

248 5 Yok

i

#!/usr/bin/env python
import apccapi
¢ = apccapi.ClientQ
c.retrieve(

{
‘jobtype’: "Prediction’,
‘type’: 'FORECAST’,
‘method’™: 'SCM’,
‘'model’: [APCC_SCOPS’, 'BOM_ACCESS-S1’,
'KMA_GLOSEA5GC2’],

'year’: '2020°,
‘month” 7
5,
"prediction.zip’
)

'variable”: ['prec’, ’slp’, ’sst’, 't2m’, ’t850°, 'z500],

Figure 74. Sample using Python: Prediction

#!/usr/bin/env python
import apccapi
¢ = apccapi.Client(
c.retrieve(

{
‘jobtype”: "Verification’,
‘type”: "HINDCAST’,
'method’: 'GAUS’,
‘model’: ["APCC_SCOPS’, 'BOM_ACCESS-S1’,
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"CWB_GFST119’, 'KMA_GLOSEA5GC2’],
"variable”: ['prec’, 'slp’],
'verification: 'ROC_Curve’,
‘year’: '2020°,
‘month” '9’
5,
"verification.zip’

)

Figure 75. Sample using Python: Verification
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EEhShin@neuﬁFS—deu bgthontestj$ cat prediction,py
#!/uzr/bindeny python
import apccapi

c = apocapi,Client()
c,retrievel

'jobtype't 'Prediction’,
"type': 'FORECAST',
‘method'y CSCH',
'‘model ' ['APCC_SCORS', 'BOM_ACCESS-S1', 'KMA_GLOSEASCCZ', 'HGO_MGOAM-2'].
‘variable's ['prec', 'slp', 'tZm', 't850', 'ZG00'],
‘year 'y 20207,
‘mopth'y T
L

.
rediction,zip'

[ihshin@newdFS-dev puthontest]$ puthon prediction,py

<Response [202]>

[2020-11-06 11:36:53,919] [INFO] Hello jhshin??.

[2020-11-05 11:35:53,919] [INFO] Your job id iz 5fa365209c4BE10007F45cal
[2020-11-05 11:35:53,913] [INFO] Request is Queved

[2020-11-05 11:35:56,949] [INFO] Request iz Running

[2020-11-05 11:36:03,009] [INFO] Request iz Complete

[2020-11-06 11:36403,003] [INFO] Start to sawe file - prediction,zip
£2020—11—05 11:36:04,5919] [INEU]_DDne

Figure 79. Sample using python client (Prediction)

Ejhshin@newﬂFS—dev bgthnntestj$ cat verification,py
#1 /usrsbindeny python
import apccapi

c = apcoapi,Client()
o, retrisvel

"jobtype't "Werification',
"type't 'HINDCAST'.
'method': "GAUS' .,

'model's ['APCC_SCOPS', 'BOM_ACCESS-S1', 'CWB_GFST119', 'KMA_GLOSEASGCZ'].
'variable': ['prec', 'slp', 'sst', 'tZm', 't890', 'ZBOO'],

'werification': "ROC_Curwe',

'year't '2020°,

‘month': '3

T

.
'verification,zip'

)

[ jhzhinBrewdFS-dey pythontest]$ python verification.py

<Responze [2021r

[2020-11-05 13:31:43,592] [INFO] Hello jhshin??.

[2020-11-05 13:31:43,592] [INFO] Your job id is 5Fa380519c46610007F45ca2
[2020-11-05 13:31343,593] [INFO] Request is Uueusd

[2020-11-05 13:31:46,622] [INFO] Request is Running

[2020-11-05 13:32:01,768] [INFO] Request iz Complete

[2020-11-05 13:32:01,768] [INFO] Start to save File - werification,zip
[2020-11-05 13:32:02,100] [INFO] Done

[ jhshinBrewtFS-dev pythortest]s [

Figure 80. Sample using python client (Verification)
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Figure 81 . User web interface for Seasonal forecast data extraction.
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Monthly Precipitation (2020/08)
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FORECAST_INFO : Monthly Forecast for ASONDJ (2020ASONDJ)

Figure 84. This is a visualized result by extracting precipitation data from East Asia.
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Seasonal mean Sea Surface temperature (OND)
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FORECAST _INFO : Seasonal Mean Forecast for OND (20200NDJFM)

Figure 85. This is a visualized result by extracting Sea surface temperature data from
Australia.
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Figure 86. Development the data management for seasonal forecast and observation data
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Figure 87. The results of calculating Anomaly and Mean for seasonal prediction data of

6-month multi-model ensemble.
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Figure 88. Visualized results Sea surface temperature from Australia and Pacific islands.
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Monthly Precipitation (2020/11) Monthly Precipitation (2020112)
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Figure 89. Visualized results precipitation from global.
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Figure 90. Visualized results Sea level pressure from East Asia.
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Figure 91. It provides a cart function for the composite of seasonal forecast data
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Precipitation_Prediction (Composite Map)
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Figure 92. Composite visualization result of Seasonal forecast precipitation data
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Monthly Mean of Sea Surface Temperature (Composite Map)
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Figure 93. Mean composite visualization result of observation sea surface temperature data

Monthly Mean of Sea Surface Temperature (Composite Map)
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Figure 94. Anomaly composite visualization result of observation sea surface temperature
data
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Figure 96. Data structure in Excel file format by coordinates
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A =72+ BugZilla, Mantis, FogBugz o] ey, 71 AA AHErHs3std, 7=
71t o Al ) xstAl AEal& TRACS AH&3ste] olpde|A2HlE FASES g

(7D Apache A3

TRACS ¢ A¥I2=E AF37] s 2A ) 752 9% Stand alone RE=E AF3aL
Ak thekdl 34 YT FAAHS Y A AHE AZo] /153 FEE FASt A Y
t}. o]= 9] YA Apache XS Table 213} o] 233t}
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Table 21. Apache Installation

718 m7|x| Mx|

# yum -y groupinstall “Development Tools"

/I =& HTH Q| httpdE AX| (apxs AxIE 2I5H httpd-devel F7F M%)

# yum -y install httpd httpd-devel

/I SELinux SHiA|
SELinuxZ SHiA|SHX| eto™ LIS0i 8000 ZEE httpddl| HSE M permission denied 244

# vi /etc/selinux/config

Il enforcingE& disabledZ2 +X
SELINUX=enforcing
>

SEINUX=disabled

88 2= 2o METE

WA ApacheE FAst7] 3 712 YA =4+EL ‘# yum -y groupinstall
“Development Tools” * W& olE &3l group AXE HPgt}t. g HAXE g5 Fof HE
Aol EA7F H43t @ ¢ ARSE HAY § AW apxs AAE S NEA =4E HA S
Atk =3 9AH d httpdet ZE dA5S & 5+ JEF Security Enhanced Linux (SELinux)
AAS 71EHA ‘enforcing’ oA ‘disabled’ & WAl Frh FIZ Hoto] BHE
[Ptables 5& €83t allgd Fiol tig kS vfdd 5 Qo

(Wb Fdae 44 2 §343

Table 22. Subversion Installation and Configuration

/I Subversion x| (yum 0O[|&)

# yum install -y subversion

/I Subversion 73 HHEE Qe 7|2 CIHEES dY (M

olo
>
o
N
i
%

# useradd esrd
# cd /home/esrd
# mkdir svn

# cd svn

# svnserve -d -r /home/esrd/svn/
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# vi ~/.bash_profile

/I Subversion glosea ZZME M4
# cd /home/esrd/svn/

# svnadmin create glosea

# |Is glosea/conf/

authz passwd svnserv.conf

/I Subversion glosea ZTZME #74 MY (YEF MH)

# vi glosea/conf/svnserve.conf

Azt

### This file controls the configuration of the svnserve daemon, if you
### use it to allow access to this repository. (If you only allow

### access through http: and/or file: URLs, then this file is

### irrelevant.)

### Visit http://subversion.tigris.org/ for more information.

[general]

### These options control access to the repository for unauthenticated
### and authenticated users. Valid values are "write", "read",

### and "none". The sample settings below are the defaults.
anon-access = none

auth-access = write

### The password-db option controls the location of the password
### database file. Unless you specify a path starting with a /,
### the file's location is relative to the directory containing

### this configuration file.

### If SASL is enabled (see below), this file will NOT be used.
### Uncomment the line below to use the default password file.
password-db = passwd

### The authz-db option controls the location of the authorization

### rules for path-based access control. Unless you specify a path
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### starting with a /, the file's location is relative to the the

### directory containing this file. If you don't specify an

### authz-db, no path-based access control is done.

### Uncomment the line below to use the default authorization file.
authz-db = authz

### This option specifies the authentication realm of the repository.

### If two repositories have the same authentication realm, they should
### have the same password database, and vice versa. The default realm
### is repository's uuid.

realm = CICE Repository

[sasl]

### This option specifies whether you want to use the Cyrus SASL
### library for authentication. Default is false.

### This section will be ignored if svnserve is not built with Cyrus
### SASL support; to check, run 'svnserve --version' and look for a line
### reading 'Cyrus SASL authentication is available.'

# use-sasl = true

### These options specify the desired strength of the security layer
### that you want SASL to provide. 0 means no encryption, 1 means
### integrity-checking only, values larger than 1 are correlated

### to the effective key length for encryption (e.g. 128 means 128-bit
### encryption). The values below are the defaults.

# min-encryption = 0

# max-encryption = 256

i §

=
/I Subversion glosea Z2ME 87 M (AR}
# vi glosea/conf/passwd

AlZ

### This file is an example password file for svnserve.
### Its format is similar to that of svnserve.conf. As shown in the
### example below it contains one section labelled [users].

### The name and password for each user follow, one account per line.

[users]

# harry = harryssecret
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# sally = sallyssecret

test = test

mg

bl

/I Subversion glosea ZZME #HH

# vi glosea/conf/authz

### This file is an example authorization file for svnserve.

### Its format is identical to that of mod_authz_svn authorization
### files.

### As shown below each section defines authorizations for the path and
### (optional) repository specified by the section name.

### The authorizations follow. An authorization line can refer to:
### - a single user,

### - a group of users defined in a special [groups] section,
### - an alias defined in a special [aliases] section,

### - all authenticated users, using the '$authenticated’ token,
### - only anonymous users, using the '$anonymous' token,
### - anyone, using the "' wildcard.

H#H##

### A match can be inverted by prefixing the rule with '~'. Rules can

### grant read ('r') access, read-write ('rw') access, or no access

#HHE ().

[aliases]

# joe = Ltd./OU=Research Institute/CN=Joe

Average

/C=XZ/ST=Dessert/L=Snake City/O=Snake Oil,

[groups]
# harry_and_sally = harry,sally
# harry_sally_and_joe = harry,sally,&joe

glosea_group= test

# [/foo/bar]
# harry =
# &joe
#* =

rw

r
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# [repository:/baz/fuz]
# @harry_and_sally = rw
#* =7

/I glosea_group2 read / write ™8, ™A= read WO
[/]
@glosea_group = rw

*=r

me

RS o
yum ®H#HolE o]&3te] subversions AA|st1 T A o
F71e 233 vY9EY AR S siEth T AR WAL g3V dH FYE F
esrdg AHE3sH7IE 3o metA /home/esrd T HEE & 7| RO E 3t svnserve T HE
AAE& &1 SVN_EDITOR A= HAE stk A HAstdolA A7 F< glosea
T = 7] $1% F8E sl A Subversionol glosea TEAEZS A Y T2
g gukHl B HAEAHS SEAY. YRt 84 HdAHd A= anon-accessE none Al
5}l auth-accessE writeZ2 WEAF+= AL x5t 29 = db, Authz-db, AF4 2
olo]t] & ®7|3l= realmS A A =}

Bomos 3 X
TR

(

ol 2
B Ry

|

gloase/conf/passwdE HH3}e] subversion glosea TEAHEQ A&z 3174 A
A Hed olE 3 #HA 2 AEAE SESH "ok B BRiAdAeE 4
ARS AP As 4¥E F At 7 AEA 5 48 Fol= glosea ZEAE] g
1% 9 AL AL Y35ty authz Lol group BIFHS HAs] FA

(th Apaches} Subversion 9%

) A Apache®} svn 955 ¢

<

mod_dav_svng A X|3}ar Jetc/httpd/modules/ &t ol

A BE F gelByEES *so Yol dEA 1S @) svn P E ] tste] Apache
Aol A8  EE d3 9 REg HAst S I F A dFss At 84S A
st F7] 98] subversion.conf Y-S sty B3 HRE dYs) AT T 2A

[e]
FEL Table 239 A+d Y&& FX3=E 3},

Table 23. Apache and SVN Configuration

/I Apache® svn @15E 2|8t mod_dav_svn Mx|

# yum -y install mod_dav_svn

/I x| &2 Z0i /etc/httpd/modules/ ZC{0lA] ozl = =fQl
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mod_dav_svn.so
mod_authz_svn.so

mod_dontdothat.so

/I SVN root C|HIEZ|0] Apache HH0| HZE = U T et Fof

# cd /home/esrd
# chown -R apache.apache svn/
# chmod -R 755 svn

/Il esrd & CIHEZ|7} 700 &
# chmod 755 /home/esrd

) BE MY

[

%

# vi /etc/httpd/conf.modules.d/10-subversion.conf

IS o etolls MZ FI7HE so T Ml 7Hel dHer

Ojo

LoadModule dav_svn_module modules/mod_dav_svn.so
LoadModule authz_svn_module  modules/mod_authz_svn.so

LoadModule dontdothat_module modules/mod_dontdothat.so

/I subversion.conf 4% mQl AdAd

# vi /etc/httpd/conf.d/subversion.conf

<Location /svn>
DAV svn
SVNParentPath /home/esrd/svn

<LimitExcept GET PROPFIND OPTIONS REPORT>
AuthType Basic
AuthName "Authorization Realm"
AuthUserFile /home/esrd/trac/trac.htpasswd
AuthzSVNAccessFile /etc/svn-access-control
Require valid-user

</LimitExcept>

</Location>

A8 oy 4d
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# vi /etc/svn-access-control

[groups]

admin R ——
glosea_group = @admin,rnd075,rnd081
[glosea:/]

* =

@glosea_group = rw

() TRAC A

TRACE AA| 14 wjxo] EA/Fo] oy, E41¢ 5384 & TRy falAes 1.2
HAow Mxsty APsArh g MAe HXS 984 TRACS 7|Eo] ¥& python #
ST7ES Table 243} 2o ‘# sudo yum install python-setuptools python-setuptools-devel
python-devel’ W& E Bt MHAa| FUoh g A 95 F easy_installe Ab&3te] —
always-unzip 4<% F71 2 XS 1dYs}a, tacd 1.2.30] A2 T&4L e £ Qo)
npxjEto 2 trac o HTEh7] 9l Linux SGAA W] ey A4S siASE A Z trac

2§ Evle v E ST

Table 24. Trac Installation
/I Trac 1.2.3 HTL| HX|E 25t easy install 2R

/I easy_install 2X|Z /2t 2tF dependency 2X|

# yum -y install python-setuptools python-setuptools-devel python-devel

/I easy_install &X| =20l
# whereis easy_install
easy_install: /usr/bin/easy_install

/I easy_install& O|&%t trac 1.2.3 HX|

# /usr/bin/easy _install --always-unzip trac==1.2.3 [&4 FT7}]

/I trac HHF 20l
# tracd --version
tracd 1.2.3

/Il trac 22 23t CentOS 23t Sl A|

# systemctl disable firewalld

# systemctl stop firewalld
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(vp) TRAC A& o|&#

A A0l SR TRACH F/1GAUAA £ dosea Z2AEE ol 2317]

Slakel Table 253 %ol +41% MYARE AW AFstel 429 G5 EL tracgs PF

S8 o889 gosea Z2AEE MBHA. N HAE U Fol BT ARE Uoin
=l

Table 25. Trac glosea project migration

/71408 trac AFE S Al
[ 7|MTE IRV Qe RO 2 o|E

# mv glosea_nims.tar.gz  /home/esrd/

# mv tracgs_nims.tar.gz  /home/esrd/

cd /home/esrd
tar xvfz tracgs_nims.tar.gz (tracgs ZC ool A=SEZ])

mkdir trac

* O H O H OH*

cd trac

I 7|

> 0>

*I'—Pi*% tracgsE EEZ32E glosea ZEME 4y
/I 84 % trac/glosea EH7}
# trac-admin glosea initenv ¥

--inherit=/home/esrd/tracgs/conf/trac.ini

Project Name [My Project]> GloSea
Database connection string [sqlite:db/trac.db]> QIE

/| BHequre miol o= SHA| (  .glosea_bak ECHo| &F EZ)

B3

cd /home/esrd

B3

mv glosea_nims.tar.gz trac/

# cd /home/esrd/trac

# tar xvfz glosea_nims.tar.gz

I 4E id B mAS  /homelesrditrac/glosea/ ZBEO| FHo{ M1 trac daemon A
/I 22 AT glosea EHE AtXISHH ElEOl, #HUS YstsE ¢ COHE ECZ SAtEHCH
&2 EOol QA Z2HETL I o 47|AH =t

# rm -rf glosea
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# mv .glosea_bak glosea
# tracd --port 8000 /home/esrd/trac/glosea (standalone)
# nohup tracd --port 8000 /home/esrd/trac/glosea & (HMIEIRE AH)

/I htpasswd AH
# htpasswd -cm /home/esrd/trac/trac.passwd username
New password:

Re-type new passwd:

Addin password for user username

(¥} TRAC3} Apache 9%

TRAC3 ApacheE A-s3str] AsiAde A F 7HA9 Ade AAF ok
263+ zro] mod_pythong AdX&}a, 10-python.confell Module Load H#-&
httpd.conf 24 3}dol Port HEE 37} @ home tdE g BIFS WA Zo}

Table 26. Trac and Apache Configuration

/I mod_python x|

# cd /usr/local/src
# wget http://repo.iotti.biz/CentOS/7/noarch/lux-release-7-1.noarch.rom
# rpm -Uvh lux-release-7-1.noarch.rpm

# yum -y install mod_python

# vi /etc/httpd/conf.modules.d/10-python.conf

/1&Z7FE! 10-python.conf It LIS

LoadModule python_module modules/mod_python.so

/I httpd.conf X

# vi /etc/httpd/conf/httpd.conf

I &7t
Listen 80
Listen 8000

/l home C|HIEZ| #3244

# cd /home/esrd

# chown apache.apache -R trac
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Python& 7]uto g2 2ZEsl= TRACS Apachet AF3te] F7] 98] Table 273 o]
Python #¢# AAH % wpEgs] o}

Table 27. Python Configuration

# vi

/etc/httpd/conf.d/python.conf (&)

#

#

#

#
#

#

#
#
#

# Mod_python is a module that embeds the Python language interpreter

# within the server, allowing Apache handlers to be written in Python.

# Override type-map handler for /var/www/manual

<Directory  "/var/www/manual/mod/mod_python">

</Directory>

# This will cause files beneath  /var/www/html with the extension .spam

# to be handled by the Python script /var/www/html/eggs.py

#<Directory /var/www/html>

#</Directory>

# This will cause all requests to  the /python heirachy of your

# webserver to be handled by the python script /path/to/myhandler.py

#<Location /python>

#</Location>

# This will cause all requests to  the /python hierachy of your
# webserver to be handled by mod_python's Publisher handler
# (see  http://localhost/manual/mod/mod_python/hand-pub.html)

<Files  *.html>
SetHandler  default-handler

</Files>

AddHandler python-program .spam
PythonHandler eggs

SetHandler python-program
PythonPath "sys.path + [/path/to’]"
PythonHandler myhandler
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#

#<Location /python>

# SetHandler python-program

# PythonHandler mod_python.publisher

#</Location>

# This will cause the output of all requests to files beneath
# /var/www/html| with the extension .flt to be filtered through
# the Python script  /var/www/html/filter.py

#

#<Directory /var/www/html>

# PythonOutputFilter filter MYFILTER

# AddOutputFilter MYFILTER flt

#</Directory>

# This will enable use of "Python Server Pages", HTML pages with
# inline Python code which is interpreted by the server:

#

#<Directory /var/www/htm|>

# AddHandler mod_python .psp

# PythonHandler mod_python.psp

#</Directory>

OF HiF 7} AH

FEolM =71 A 25E SEe B

£l

#
# Mod_python is a module that embeds the Python language interpreter

# within the server, allowing Apache handlers to be written in Python.
#

LoadModule python_module  modules/mod_python.so

ServerName localhost
<VirtualHost ~ *:8000>
#  DocumentRoot /var/www/html
PythonOption TracEnvParentDir /home/esrd/trac
<Location />
SetHandler mod_python
PythonInterpreter main_interpreter
PythonHandler trac.web.modpython_frontend
PythonOption TracUriRoot /
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<IfModule mod_authz_core.c>
Require all granted
</IfModule>
</Location>

<LocationMatch '/[*/]+/login'>

# AuthType Basic
AuthName "Trac"
AuthUserFile /home/esrd/trac/trac.htpasswd
Require valid-user

</LocationMatch>

Alias /css  /home/esrd/tracgs/htdocs/common/css

<Location /css>
SetHandler None

</Location>

</VirtualHost>

A Alias /trac/chrome/common
/home/esrd/tracgs/htdocs/common

HHH <Directory  "/home/esrd/tracgs/htdocs">
######  # For Apache 2.2

HHHH#HH# <IfModule 'mod_authz_core.c>
A Order allow,deny

HHHHHH Allow from all

HHHHHH </IfModule>

#i#####  # For Apache 2.4

HHAHHHH <IfModule mod_authz_core.c>
HHHHHH Require all granted
HHHHH#H </lfModule>

HHH A </Directory>

H#H#HH#HH <Location  "/trac/chrome/common">
HHHHHH SetHandler None

A </Location>

# Override type-map handler for  /var/www/manual

#<Directory  "/var/www/manual/mod/mod_python">
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# <Files  *.html>
# SetHandler  default-handler
# </Files>

#</Directory>

# This will cause files beneath  /var/www/html with the extension .spam
# to be handled by the Python  script /var/www/html/eggs.py

#

#<Directory /var/www/html>

# AddHandler python-program .spam

# PythonHandler eggs

#</Directory>

# This will cause all requests to  the /python heirachy of your

# webserver to be handled by the python script /path/to/myhandler.py
#

#<Location /python>

# SetHandler python-program

# PythonPath "sys.path + [/path/to’]"

# PythonHandler myhandler

#</Location>

# This will cause all requests to the /python hierachy of your
# webserver to be handled by mod_python's Publisher handler
# (see http://localhost/manual/mod/mod_python/hand-pub.html)
#

#<Location /python>

# SetHandler python-program

# PythonHandler mod_python.publisher

#</Location>

# This will cause the output of all requests to files beneath
# /var/www/html| with the extension .flt to be filtered through
# the Python script /var/www/html/filter.py

#

#<Directory /var/www/html>

# PythonOutputFilter filter MYFILTER

# AddOutputFilter MYFILTER flt
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#</Directory>

# This will enable use of
# inline Python code which is
#

#<Directory /var/www/htm|>
#
#

AddHandler mod_python .psp
PythonHandler mod_python.psp
#</Directory>

"Python Server Pages",

interpreted by the server:

HTML pages with

pRlg o g ofgfj &} o] AP WHFE FUFet Tracd Apached] d&s 45T + I
o
Table 28. Trac and Apache Configuration
# vi /etc/profile
export PKG_RESOURCES_CACHE_ZIP_MANIFESTS=1
(AD) Plug-in A X]
ATNESE F5S A% Trac AA o) vix 9 @Al 2 2dS A F ¢ Trace
g8l "Helstes whEo] F+ Aotk o]y Fe]adE2 o Table 29,30,31% #o] =LA
A 9%, 783 89l 718 2% o]#A 3FRE U & F Utk

Table 29. Essential Plug-in list for Trac

233

27X
= =

accountmanagerplugin 0.5.0

Account Manager

trac-subtickets-plugin 0.5.4dev

Subtickets support for Trac tickets

masterticketsplugin 4.0.2

Add support for ticket dependencies to Trac

timingandestimationplugin 1.6.0b

Estimation and Time Tracking

ganttcalendarplugin 0.6.4

Ticket-based Gantt chart and calendar

tracjsganttplugin 1.2.0.0dev

Display a jsGantt chart in a wiki page

Pygments 1.6

Code Highlighting

Table 30.

Useful Plug-in list for Trac

ZzE=2

2 x4
=

sectionEditplugin 1.2.0

Edit a single wiki section

autocompleteusersplugin 0.4.7dev

Autocomplete user fields (assigned and CC) on tickets

cloneTicketPlugin

Add a “Clone” button tickets

tracmathplugin 0.6

Support for LaTex Math Formulas in wiki pages

UserList.py

List of users
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LastModified.py | Last modified wiki page

Table 31. Auxiliary Plug-in list for Trac

Z233 =2x

extendedversionplugin 1.0dev Extending the concept of a ‘version' in Trac
downloadsplugin 1.0.0dev Adds a downloads section to Trac
fullblogplugin 0.1.6.3 Add s self-contained blog to Trac
noteboxmacro 1.0 Note boxes with icons

trac-emoji 0.5 Emoji plugin for trac implementing
ticketmoverplugin 0.1.3 Move Trac tickets from one project to another
LibreOffice 4.4.1.1 Preview PDF files

graphvizplugin 1.0.0.9dev Graphviz for dynamic generation of diagrams
tracdragdrop 0.12.0.14 Drag-and-Drop attachments in Trac
tracwysiwygplugin 0.12.0.7 Track Wiki WYSIWYG Editor
onsitenotifications 1.0 On-site notifications

tracmenusplugin 0.3.0dev Hierarchica navigation menus

2

271 FeEade F AR ew 5 E9Y
=]

a
AQ#EE A Y| F+= Account Managere] A x| 2 42 Table 323 Zo] PHAT)

Table 32. Install account manager plug-in

/I accountmanagerplugin 0.5.0 Ax|
/I 3 MO|E [ https://trac-hacks.org/wiki/AccountManagerPlugin]
cd /usr/local/src

pip install svn+https://trac-hacks.org/svn/accountmanagerplugin/tags/acct_mgr-0.5.0

// plugin 435 (o|&t Z=ME L gM35 &F)

# vi /home/esrd/tracgs/conf/trac.ini

Ticket &8-S =9l 4 F2]190-2 trac-subtickets-plugin} masterticecktsplugin +
TR7F d=d 42 Bz Ticket A€, Ticket o] &E8 A U7ss A3 F= S2AJACE 1
A9} F4]& Table 33, 343} Zt}

Table 33. Install subtickets plug-in

/I trac-subtickets-plugin 0.5.4dev x|
/I 3 AMO|E [ https://trac-hacks.org/wiki/SubticketsPlugin]

1 g ALO|E 01| A CREE CteEc
https://github.com/trac-hacks/trac-subtickets-plugin/zipball/master]

I/ TI2EE 22 otdg MHE 24

om
LU

# mv /root/trac-hacks-trac-subtickets-plugin-0.5.4-4-g8ab0c1d.zip /usr/local/src/
# unzip trac-hacks-trac-subtickets-plugin-0.5.4-4-g8ab0c1d.zip
# cd trac-hacks-trac-subtickets-plugin-0.5.4-4-g8ab0c1d

# python setup.py bdist_egg
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715 g3
# vi /home/esrd/tracgs/conf/trac.ini

[components]
= enabled

tracsubtickets.api.*

tracsubtickets.web_ui.* = enabled
Table 34. Install masterticket plug-in

/I masterticketsplugin 4.0.2 AX%|
/I &3 MO|E [ https://trac-hacks.org/wiki/MasterTicketsPlugin]

# pip install svn+https://trac-hacks.org/svn/masterticketsplugin/trunk/

(R AOIEO] A= W8)

IN7ls ggs
# vi /home/esrd/tracgs/conf/trac.ini

[components]
mastertickets.* = enabled
[mastertickets]
dot_path = /opt/local/bin/dot
** O[|ZtEl trac.ini M mAols i ZEc{12l0| disabled =0 UZ.
[components]
mastertickets.* = disabled
[mastertickets]
dot_path = /usr/lib/python2.6/site-packages/graphviz
{usr/lib/python2.7/site-packages/graphviz
@ 34 J5g AFH F= FHade A9 o
A7 2u, e digk Ax A3 2 HAAZEe

Trac &-8A12] AIZE o2 & o] of
T dbola] Ao FAMS| =& FEHE

Table 359} Zt}.
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Table 35. Install Timing and estimation plug-in

/ltimingandestimationplugin 1.6.0b AX|
/I 3 AMO|E [ https://trac-hacks.org/wiki/TimingAndEstimationPlugin]

o

)Y zip HUS CHe WotM MBZ SAtshM Mzl T

fl

cd /usr/local/src
unzip trac0.12-17953.zip
cd trac0.12

* = O H H#*

python setup.py bdist_egg

I 71s gdst (B AOIEo] Us L)

# vi /home/esrd/tracgs/conf/trac.ini

[components]

timingandestimationplugin.* = enabled

= O|Zt CHA trac.ini A7 o

rir

s Z2{1210| disabled

[components]

timingandestimationplugin.* = disabled

TracolAl @889 7|53 & ZEAHE #HgE 9% *EQ Gantt Chartg &8
NEF 37 Feladle] e 3|3 Fea%de ol Table 367 #o] HAE 3
trac.ini %4 LS FA Fo AL FE7F ok E=F o] TracH Wiki #lo] Ao &
7] {3 Java script F2110-2 Table 373 Zo] Ax] 9 AAste] AFAA| #HE {3
AHER Wikiel A &8 & J=F FA4stAT

Table 36. Install Gantt and calendar plug-in

]_

ol
r°*' m{N' SIEh

/I ganttcalendarplugin 0.6.4 x|
/I #DAMO|E [ https://trac-hacks.org/wiki/GanttCalendarPlugin]

cd /usr/local/src

mkdir ganttcalendar

cd ganttcalendar

svn export http://svn.osdn.jp/svnroot/shibuya-trac/plugins/ganttcalendarplugin/trunk
cd trunk

python setup.py bdist_egg

* O H H O OH H*

easy_install dist/*.egg
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http://svn.osdn.jp/svnroot/shibuya-trac/plugins/ganttcalendarplugin/trunk

I 71s gdst (B AOIEO| U= L)

# vi /home/esrd/tracgs/conf/trac.ini

[components]

ganttcalendar.admin.holidayadminpanel = enabled
ganttcalendar.complete_by_close.completeticketobserver = enabled
ganttcalendar.ticketcalendar.ticketcalendarplugin = enabled
ganttcalendar.ticketgantt.ticketganttchartplugin = enabled

ganttcalendar.ticketvalidator.ticketvalidator = enabled

[mainnav]
ticketcalendar.label = Ticket Calendar
ticketgantt.label = Ticket Gantt

[ticket-custom]

complete = select

complete.label = Completed [%]

complete.options = |0]5]|10]|15]20|25|30|35|40]45|50|55|60|65|70]75|80|85|90]95|100
complete.order = 3

due_assign = text

due_assign.label = Start (YYYY-MM-DD)

due_assign.order = 1

due_close = text

due_close.label = End (YYYY-MM-DD)

due_close.order = 2

[ganttcalendar]

complete_conditions = fixed, invalid
default_zoom_mode = 3

first_day = 0

format = %Y-%m-%d
show_ticket_summary = false

show_weekly_view = false

[ganttcalendar]

complete_conditions = fixed, invalid
default_zoom_mode = 3

first_ day = 0
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format = %Y-%m-%d
show_ticket_summary = false

show_weekly_view = false

** M| trac.ini TFLQte| MH LIS

[components]

ganttcalendar.admin.holidayadminpanel = enabled
ganttcalendar.complete_by_close.completeticketobserver = enabled
ganttcalendar.ticketcalendar.ticketcalendarplugin = enabled
ganttcalendar.ticketgantt.ticketganttchartplugin = enabled

ganttcalendar.ticketvalidator.ticketvalidator = enabled

[mainnav]
ticketcalendar.label = Ticket Calendar
ticketgantt.label = Ticket Gantt

[ticket-custom]

complete = select

complete.label = Completed [%]

complete.options = |0]5]|10]|15]20|25|30|35]40]45|50|55|60]65|70]|75|80|85|90]95|100
complete.order = 3

due_assign = text

due_assign.label = Start (MM/DD/YYYY)

due_assign.order = 1

due_close = text

due_close.label = End (MM/DD/YYYY)

due_close.order = 2

[ganttcalendar]

complete_conditions = fixed, invalid
default_zoom_mode = 3

first_day = 0

format = %m/%d/%Y
show_ticket_summary = false

show_weekly view = false
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Table 37. Install jsGantt chart plug-in

/I tracjsganttplugin 1.2.0.0dev A%|
/I &1 ALO|E [ https://trac-hacks.org/wiki/TracJsGanttPlugin]

#  pip install svn+https://trac-hacks.org/svn/tracjsganttplugin/1.2/
// 7|'— §I-A-|2|.

# vi /home/esrd/tracgs/conf/trac.ini

[components]

tracjsgantt.* = enabled

npA et Y Z2 1908 A~F =9 Syntax highlighting g Al &3 F+=
NS BN FHEE 7|FqSEd A0 tietd F 4§ Vs & 2

© €82l

(i

il o
[

o

¥

it

A

Table 38. Install code highlighting plug-in

/I Pygments 1.6 A%

Il pipE O|ZsHAM MXIE ZTIHEHCE.
#  pip install Pygments==1.6

D% o) a0lolslelE f45HA AZtEe SIdERE AXE APsgon, Y S
79 FF A2 &4 9 A8A DENS AU Wed 2o fAsA 4A L 74
FES A

() AFALHE AH LA

AFMLSHE FHFE AT olHYA=F(TRAOH &2 E AYA2REVN)S 7)<k

2ol A 8l AAE gssta, Hy71 st s TRAC 51 Wiki WAAEE o|#4dA] 9 H
2ES gssign. dlg AxFe] ojf@ALES o]t Aol 4 5l df vobs
O& &olstAl & & 903, 2235 FAYAN2EE 83 AGEd, Afd =Y, A/EY/
H7F 5 AAERE e 1‘1% U}Eﬂo}ﬁiﬂ‘r S Al H o XﬂQJQ Table 39l vett Sl

Table 39. Configuration of Pilot Operational Server

Che ME (15 = 9)) AERX|(12E =9
CPU: Intel Xeon 28204

A =2l 128 GB AEZ|X|: 40 PB(OAh
AE2|X|: 43 TB X UHE Atz SR S
X AATE ZQ JjHo|d F=H &
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Table 40. Configuration of Repository for R&D pilot system

MNEL glosea

St2l CIMER| : ancil, coupler, gcom, glosea, oper, papers, utils
2+

Claeg 1A
- ° Zt CIAEZ| SHR|0f| tags, trunk, branches/dev, branches/test 44’

ot admin_group, glosea_admin, glosea_group, anonymous

71 71ed o= A9 A8e T 7AHHE i A== Figure 970 yEbd A9
¢ 719ke] TRACe] & 95 < Ae 4¥E & Uk

Site Index _NIMS _(pre) NIMS

Global Seasonal Forecasting System

L]

| |
= -

Start Page | Index

WikiStart

Welcome to the Global Seasonal Forecasting System (GloSea) Trac page

General Information

« Gettng Started—+—Genersl Questions fAnswers {ast-modifledWed 05 May 202016404234
« List of Projects - includes a link to Trac indexes (last modifiad: Wed 20 May 2020 11:24:05 AM KST)
o CICE, HM, JULES, NEMO, NEMOWAR projects removed
o all tickets are assigned te the milestone "GloSea-Deav-2019"
= List of Users
= Ticket Status
> glair server opened
o to mirror repositaries in IPSL and UKMO
» ATEHEAT hE =Y
o HIAZMe FEE

B K=s 0/ F0| 2AHTAL.

Projects

s CinGear =91 - AJ1 71 G&I*A:*E{mnt:u;:ﬁ\ == 3 HSETIE h

Figure 97. R&D Hub (Climate Prediction System Pilot operational server)
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Figure 98 Layout schematic for storage rack
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) Add =, A5 Y AHEA 94E A5 AP AH2E AF
@ Processing }
A=
494}9] Job 55 2 Ay S AT 4 ) o] 1
@ My Jobs ) )
T 2% % o] & & Utk
@, © CLIK API APIE AbgslE WY 2 gQAE A FS
® Manual A2 7S HAY 2= 4 9
AH] 2o tigk o] & EoE SHAY AH|2o] st Ak
®, @ Help Desk Abgo]l AAY oF F B Ago] lom FoF 4 9
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Figure 2. Latest dataset and tail menus
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Basic Information

Member ID il

E-MAIL il g
API Key

Data download requests can be sent programatically via our API. However, a AP key must be sent using HTTP basic authentication.

API Key b3 k2
Expired Date 2021-01-06
If you want to get new key, select the following button.

Figure 6. Member Info

4. Dataset ™|+

Figure 72 Dataset W/w& X o Ft}. CLIK2 dx] Multi-Model Ensemble Forecast (MME),
Individual Model, CMIP5 ZAt85 A &3tk MME A29] A-$ 371, 671€ o= 259 JFH=E

AlEskal AT

Dataset~- IHMH

Figure 7.
Dataset menu

Dataset 3}®-2 Overviewe} Download® vhr ol <QthFigure 8). Overview ¥ z5o
gk e HoyFETh AFEA= Download ®ollA Ysle AREE A9ste] 24 4 o



Overview Download

APCC MME: Multi-Model Ensemble Forecast

The APCC seasonal forecast is based on multi-model ensemble (MME) prediction system and disseminated to APEC member economics
around 20th of every mof

APCC MME operational p  Overview [EREREISEE)

APCC's real-time operatid

PRI  APCC 3-MON MME Download

1. Deterministic MMI
The fq Ack led:
create a multi-mod|
from the hindcasts,

When you use the APCC MME and/or individual model data in any documents or publications, please acknowledge us
by including the following text, “The authors acknowledge the APCC MME Producing Centers for making their
hindcast/forecast data available for analysis, the APEC Climate Center for collecting and archiving the data, as

. Probabilistic MME well as for producing APCC MME predictions.”
The probabilistic fol
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normal (BN), near-r
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Figure 8. Dataset page
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@ Type: 71¥A4% B4 A

@ Methods: MME o|&& 9% %] A8, SCM (DMME, Simple Composite Method) and
GAUS (PMME, GAUSSIAN approximation)

@ Variables: ¥4 A7 A W82 Overview ¥ Fa1)
@ Period: At5 =4 Wy A €(Seasonal mean-& Monthly meane] 3 )

® Date: 23 252 7|7 AE(HolEe W&, A&S Adgstd dx d, Al&e &
ol He] 7}5)

® “Request” WHE 41

Request Select to request as download job.

(61w e ol S<lect to download script using wget.

Figure 10. Request data
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Personal setting

B e

# chane tao vour user id
userid="userid"”

# change to your password
password="password”

# Cookie T11e Pathiyou can change to the other file.)
pookis path="apcc cooking”
# option to save cookies. |f wou want to save cookies, don't use the cookie_option,
#cookie_option=""

cookie_option="--load-cookies ${cookie_path} ——save-cookies ${cookie_path} -—keep—session-cookies "

# You can set verifving the certificate or not,
#certificate_option="--no-check-certificate”
certificate_option=""

echo "date "+%F XT'°" Mow start to download.”

Each file of the same variable has the same file name.
So please set(change) the folder to save file, or set file path to use "-0' option

B

wget ${cookie_option} —-user=${userid} —-password=f{password} ${certificate_option}

https://sdownload.apcc2l .org/MME/3-MON/FORECAST /GALS/MAY /2020/prec . nc -0 3-MON_FORECAST _GAUS_MAY_2020_prec.nc
wget ${cookie_option} —-user=§{userid} --password=${password} $icertificate_option}
https://sdownload. apec2! . org/MME/S3-MON/FORECAST /GAUS/MAY /2020/5 1 p.ne -0 3-MON_FORECAST_GAUS_MAY_2020_slp.nc
woet ${cookie_option} —-user=%{userid} —-password=%{password} ${certificate_option}
https://sdownload. apcc2l . ora/MME/3-MON/FORECAST /GALIS/MAY /2020/t2n . nc -0 3-MON_FORECAST _GAUS_MAY_2020_t2m.nc
waet $icookie_option) ——user=${userid} -—-password=${password} ${certificate_option}
https://sdownload. apcc2! . ora/MME/S-MON/FORECAST /GAUS/MAY/2020/t850. nc -0 3-MON_FORECAST _GAUS_MAY_2020_t650.nc
waet ${cookie_optiont ——user=${userid} ——password=${password} ${certificate_option}
https://sdownload.apcc2! . ora/MME/3-MON/FORECAST /GAUS/MAY /2020/2500. nc -0 3-MON_FORECAST _GAUS_MAY _2020_z500.nc

Figure 12. Downloading script using wget

Figure 12¢] 2aYES ol g3le] ARE TheEs7] falM AgAE 2AYES A
o #73 2A £4F Bast ek,

(@ userid, password: #41¢] ofolt], RIUHETE & 3ic},
@ cookie_option: §§ Ae]ES] F7| A& WA RS H cookie_optione] W& HSH
el

Atk 278 AFAA oW AR WS GLEE T wuitk g4 AF
Hol A% A% =7 A48 + Atk
9

@ certificate_option: https EAlol A&
2 &S AL ” --no-check-certificate “& 43}

@7 -0 M 2IYES Aol AXT wget FFAH 7 -0 ¢ FHE
» -0 §AE Botel WA AR HY 94X 2 HAPS AT & Yok

&2 259 URLS Table 33 o] T4t Table 3ollA th2s(” [ 1) <] 3t
Figure 9¢] 34z+S Fa3th. Month:= JAN, FEBS} o 7z} 99| <FxlolH, Seasone
Figure 9|4 Date Hlol& 49 JFM, FMA &3 Z-& kot



Table 3. Download url of MME

Period URL

Monthly M
onty Mean [(Month] / [Year] / [Variablel.nc

https://sdownload.apcc21l.org/MME/ [Lead Month] / [Typel / [Method] /

S 1 M
casonE M4 Month] / [Season] / [Year] / [Variablel.nc

https://sdownload.apcc21l.org/MME/ [Lead Month] / [Type] / [Method] /

. Individual Model

AF8-2F= Download ®lo| A institute, model, variable 52 &A1& A

3% & gtk

* FORECAST HINDCAST

* APCC BCC BOM © CMCC cwe HMC KMA MGO MSC NASA . NCEP PHNU UKMO

COSM3 ® SCOPS

¥ prec slp 55t r2m 1850 1 w200 uB50 | w200 L wBS0 2500

0 02 03 04 05 06 OF OB 09 W0 M1 12

Figure 13. Selecting options for Individual Model
dataset (FORECAST type)

AHe A= e e o R A8E 94T 5+ Yk
@ Type: 27 B4 A9
@ Year: A7 A4k A= A (Typeol| A HINDCASTE A&gS of A

@ Institute: #od modele] 7)1 A=)

8 715, Figure 14)




@ Model: model 1€}

® Variables: 4= AH(HSG2] A Y& Overview ¥ #1)

Agsid A4 3, A @

o

® Date: &2 259 7|7+ Ag(Ho]Ee W, A&
Hol| A8 715)

@ “Request” WHE A€

FORECAST ® HINDCAST

2015 2016 0 2017 ' 2018 ' 2019 '* 2020

Figure 14. Year option for Individual Model dataset (HINDCAST
type)

wgets o] 83 ~IYEESE thLE sy  “Create script” B ES At 2859 ¢t
+2% URLL Table 49} o] #+A4HT. Table 404 tiZ&(” [ ] “) <+ k2 Figure 13, 14
o] A4S FuFoh Month: JAN, FEBe} 28 7z o] ofato) &3},

Table 4. Download url of individual model

URL

https://sdownload.apcc21.org/MODEL/FORECAST/
FORECAST . .

[Institute] [Model] / [Month] / [Year] / [Variablel.nc
HINDCAST https://sdownload.apcc21.org/MODEL/ HINDCAST[Hindcast

Year] / [Institute]_[Model] / [Month] / [Year] / [Variablel.nc
¥ MERE 9 gFEdGGEMME) AEE AHESY ATE FHSIAE A RaA H =
ol 2o AETE tad 2ol 84 EgUT. ‘AT A TR EE ARe

APCC MME Producing Centres (PCs)ell &3] AJ4H# hindcast/forecast At =& Hl&rS. 2 APCC7}
T4, A7t e A5E YA Fs T4 APEC 7] &A4lE o] A =g U
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o}, CMIP5

CMIP5 o] Aol A& M= CMIPs ARE Adste] 233 % Itk 2 A%e] CODE
g vh2E JHE Y Ade) A% FE FAT & A 19

You can download the list'of clipping areas here.
CODE NATION NATION CODE STATE STATE CODE
BE Burking Faso BF i
Bl Burundi Bl
KH Cambodia KH
Qg Camercon M
CA};I h:,zt tute(849-~16.19), Longitute(13.08~13.08) CA Alberta AB
CABC Canada CA British Columbia BC
CAMB Canada CA Manitoba M

Figure 15.Nations (States) list of CMIP5

O G2 7 S F A
@ “Request” HWHE A1

2k okl F B9l AEHE Wb gedt 2o

S
. Ao}
o
- Aut

wgets o] 83 AIYEE gZslH™  “Create script” WHES At} o
o} @l CMIP5 A5 &= AFEAF A5 flo] 2= 7Ms3tnE Algx A, 7] 44
3HA] gt} A g e v ZX URLES Table 589} o] FA =t} Table 5904 [
9] k2 Figure 15¢] CODE #kolth.

Table 5. Download url of CMIP5

URL

http://download.apcc21.org/CMIP5/cmip5_daily_[CODE].zip

_’l’l_



% APCCO] ARE AHgstel ATE Fashl 45 BN 2 2o 5
3 o] 84 =AU A7l A4S CCMPS’ ARAZ =g F
(APCOYSI 74} =gUTh” Ed, 28 dolErl atas g By
olEo|A FIshHok ¢ FdsAI7] uhg T,

5. Processing

Figure 162 Processing ™S X &t} Processing 7ol A= Prediction(A 4 ¢ =),
Verification(1 &) A{¥]2~E A&t} Predictiond} Verificatione A&7} 2% A =3 Model
= 7|Hte 2 AR A-AS MME, A5 A34E o|v A, Netedf 3t FH=E A &3ttt

=

Processing=

Prediction

Verification

Figure 16.
Processing menu

7}. Prediction

AbgAE= Prediction #HolA|olA @x, A&, MME 5%, 242 Adsie] Addq=
MMEMulti-Model Ensemble) A5 5 84S 4+ o}

Lead Month Year / Season Methods
@ 3-MON [2020v][9 v| @ Deterministic O Probabilistic
Models
ALL

APCC_SCOPS BOM_ACCESS-S1 CMCC_SPS3 CWB_GFST119 HMC_SL-AV KMA_GLOSEA5GC2
] MGO_MGOAM-2 [ MSC_CANSIPSv2 [ NASA_GEOS-525-2.1 NCEP_CFSv2 B PNU_CGCMv2.0
UKMO_GLOSEAS

Download (.png) | Download (.nc)

Product Description

CLIK aids users in retrieving and using climate prediction data and information available from APCC data servers in a
user-friendly manner. Climate forecasters, disaster managers, water resource managers, researchers, and other users
anywhere in the world can use this service to generate customized climate predictions on seasonal to inter-annual
timescales for their region of interest. The tool has an immense potential to contribute to early warning and
management of climate-related disasters and resource management, particularly in developing countries. The data
processing engines powering CLIK at the backend are built on the NCAR Command Language (NCL), a powerful suite

Figure 17. Selecting options for prediction
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AHEAE sy 2o o AA-ddE A5E 24T 5 Ak
@ Year / Season: A3tz = @, A& A
@ Methods: MME o] = Wy A€
@ Models: A2 MME Ao Fod =g A

@ “Predict” B E A

Download (.png ) Download (.nc)

PREC (Precipitation) SLP (Sea Level Pressure) SST (Sea Surface Temperature)

Precipitation for September-November 2020 Sea Level Pressure for September-November 2020 Sea Surface lemperatuse for September-November 2020

B e
b i \ ~

mmmm CEEEE

T2M (Temperature at 2m) T850 (Temperature at 850hPa) Z500 (Geopotential Height at 500hPa)
Temperature at 2m for September-November 2020 Terperature at $50hPa for September November 2020 Geopotcatial height at S008Pa for Septcmber-November 2020

HEED DJEmm L L i =

Figure 18. Prediction plot images

AREALZE ™ gl sfgets Al S A5 A=Y = - Figure 183 9]
#H oA spdel Z Wef plot o|P|A7F Y. 4 WS AddYstd & ovjAz & 5 3
ok =3 “Download” ®™ES Ad™ste] A W9 plot oAy Netedf S 222
T STt

ALg27 9lEE =79 utek AARE A2V 9l A9 Figure 199Jr o] A4t jobe] A
Hoj A5 YA o] ANZEdEH. AR8A= My Jobs Uﬂvi ol &3t AHH jobel N FFE &<
3 4 9o g AAHol BUWA te2cd £ grh =3 ZY93 2AS g"EHsta

>=
[e)
“Predict “ WHES M3l Figure 187} Zo| plot o|HAE AT = U}
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Climate Information toolKit (CLIK) =~ Home  Dataset~  Processingw My Jobs
Job ID: 5fa9e14a9c4661000745ch7

Prediction

Lead Month

®3-MON 2020 v ® Deterministic O Probabilistic

Year / Season Methods

Figure 19. Registration of new prediction job

AT YT 2703 BLG 42 Aol ol AT Y Aol Figure 2034 2
& WAAY}L 298 5 A YA AR AW ¥ “Predict © MES =Y AR FAY 5

AT},

The same job is running

Figure 20. Notification of the running job

L}, Verification

erification

Lead Month Year / Month Skills

® 3-MON [2020 v|[9 ~] O Success Rate O) ACC ® HSS O ROC Curve
Variable

Oprec @slp Csst Otam Otsso O 2500

Madels

A

B APCC_SCOPS BOM_ACCESS-S1 CMCC_SPS3 CWB_GFST119 HMC_SL-AV KMA_GLOSEASGC2
MSC_CANSIPSv2 NASA GEOS-525-2.1 NCEP_CFSv2 PNU_CGCMv2.0 UKMO_GLOSEAS

Download (.png ) Download (.nc)

Product Description

CLIK aids users in retrieving and using climate prediction data and information available from APCC data servers in a
user-friendly manner. Climate forecasters, disaster managers, water resource managers, researchers, and other users
anywhere in the world can use this service to generate customized climate predictions on seascnal to inter-annual
timescales for their region of interest. The tool has an immense potential to contribute to early warning and
management of climate-related disasters and resource management, particularly in developing countries. The data

i i LIK at the hackend are huilt an the NCAR O A Lanay NCLY il et

Figure 21. Selecting options for Verification
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AF8-A= Verification 3 o] #] of] A
A5E 8AHE & I

(Hindcast) A=

@ Year / Season: A3t A+ st d

| . T

@ Skills: 5719 A 8(Table 63+11)

@ Variable: A A3leE W A

@ Models: A5 A= A FoAd =d Ad
®

“Verify” WHE A€

Table 6. Verification skills for hindcast

Skills MME Class Long name

SR Deterministic Success Rate

ACC Deterministic Anomaly Correlation Coefficient

HSS Probabilistic Heidke Skill Score

ROC Curve Probabilistic Relative Operating Characteristics Curve
Modets
O ALL
WheR s WA it Wt WeRLanEs WO

SLP (Sea Level Pressure)

Heidke Skill Score : SLP, SON (1993-2010)

0 30E 60E  90E

0

120E  150E

180 150W 120W 90W 60W  30W 0

20 40 60 80

Figure 22. Verification plot image
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AEATE QR Aee] AP A% ARk APEC Sl 45 Figure 229} o] o]
A sfgrel plot oAt EHE omAE AMulsw T omxE B & ok =W

“Download” WES 83t plot o|v] Ay Netedf & 2= = U

AEATE 4EF 2o wrek A4E 287 Q= A4S Figure 237 o] AT jobo] A

Hol A5 Aol AZHET AREAE My Jobs W= o] Fdte] AHH jobo] I FFS &l
g o A5 Aol BUH EET ¢ JokFigure 24). =3 LI =S dEst
I “Verify “ WE& Ael3te] Figure 229 29] plot o|r]A S A& = 9
Climate Information toolKit (CLIK)  Home  Dataset~  Processing~ My Jobs
Verification
@® 3-MON [2020 v][9 | ) Success Rate O ACC ® Hss O ROC Curve
Figure 23. Registration of new verification job
Al Queued Running Failed  Complet
Job type Submission date End date Status
020 10 09:43:5 g
Figure 24. Details of the verification job
6. My Jobs
Dataset®] Download ¥ % Processing WwolAl A8E QAsIH W = Aol A

Job ¢telt]E FRIE 4 Uth(Figure 25). Job ofeolt] <& WA= &8 & 2 A}

Figure 25. Notification of Job ID

My Job #liell A= AHEA7E 2743 job &5 B A F&S



All Queued Running Failed Complete

Job type Submission date End date Status
MODEL 2020-04-20 15:51:28 2020-04-20 15:51:31
MME_3MONTH 2020-04-17 15:45:29 2020-04-17 15:45:33
Al Queued  Running  Failed  Complete
Job type Submission date End date Status
MME_3MONTH 2020-04-17 14:50:18 K |
MME_3MONTH 2020-04-17 14:43:50 ‘
All Queued Running Failed Complete
Job type Submission date End date Status
MME_3MONTH 2020-04-17 15:07:05 2020-04-17 15:07:11
MME_3MONTH 2020-04-17 14:56:42 2020-04-17 14:56:45

Figure 26. Job list
Acto]  “Auto Refresh” & A1&3H Job HE& 20&vlth A5o 2 HUo|E Hr}.

Job 2Fe Jobe] %7, U Az 8 AT A

O>’
Ll

HoEo

My

Ef
Job& t7]1(Queued), A & Running), A3 (Failed), $+=(Completed)2] 47}1# Hejz2 EFH
A=5RL v Jobel el DownloadZ W7 =1, “Download”

“Auto Refresh” & A&3}#] & Aejolr E=2] Job type(MME_3MONTH, MODEL,
Prediction, Verification )& Agstd Jobe] 44 y&& 28 4 ). A3 Jobe
A5 279 ddo] &9 h(Figure 27).

Request ID:
Dataset: MO!

3MONTH 2020-04-17 15:07:05 2020-04-17 15:07:11

Request ID: 5e9947897d723f00065%eect
Dataset: MME_3MONTH

Type: FORECAST
Method: GAUS
Variables: prec, sip
Period: Monthly mean
Date: 202001

Status: Failed
Last log: [2020-04-17 15:07:11.018] [ERROR] Failed to prepare data

Figure 27. The details of Job
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7. CLIK API

CLIK Open Application Program Interface (APD: AF&A7} ZE2 1) E o] &3t A&
AR S

T UEF st ABlzoltt o] FolXs AFEATE o9 APIE ARSst=A AWst
ARG AAE 27070,

=
=
at

7}. API key 23

API key= APIZ AMEE w] "4Z ot Keye o3 2o A4 4 Ao
O AFgA AAo] glom  “Registration” oA AF&EA 71
@ 211913 =

st & “Member Info” oA key &g

@ the-o 8-S SHOME/apccapi.properties 3o 7] =

key=810050f2-727e-5ed3-a871-b7a881a04d34

request_url=https://request.apcc21.org/apccdata
status_url=https://request.apcc21.org/status

Figure 28. apccapi.properties

. API Client A X

CLIK-e Python, Java ¢lo}2 =z+A ¥ API ClientE | &3ta ¢ltHPython client AF&-& 33
. oo 2 W o2 APl ClientE XA 4 Qo

@ CLIK API #lo]A]o| 4] API clientE ThE T3t wgets o] &3t 24 gt
@ %4 folderol Table 73} 22 WO = API Client 43

Table 7. Download and install commands for API Client

Pyth $ wget http://download.apcc21.org/pythonapi -O apccapi.tar.gz
on
$ tar xvf apccapi.tar.gz

Java

$ wget http://download.apcc21.org/javaapi -O apccapi-1.0.jar
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t}. API Client AF&

By

& o

Z2ay Weld A2E 28] A s 5 9

API ClientE A3 & A}
< zip 29 BYE LR whi=r}

J
=
oh 9 274 ool 5l

Fo
o oo
_O‘L

AH8A= Pythons AFEste] o33} o] A8E 2= 4 At A9 type,
method, variable 5¢] A e&A}8k2e Dataset, Processing # o] Aol 4] el1d 4= .

#!/usr/bin/env python
import apccapi
¢ = apccapi.ClientQ
c.retrieve(
{
‘jobtype”: 'MME’,
‘dataset’: 'MME_3MONTH’,
‘type’: 'FORECAST’,
‘method’: 'SCM’,
‘variable: ['prec’, t2m’],
‘period”: ['Monthly mean’],
"yearmonth’: ['201909°, '201910’]
1,
‘mme3.zip’

)
Figure 30. Sample using Python: MME (3-Month)

#!/usr/bin/env python
import apccapi
¢ = apccapi.Client(
c.retrieve(
{
‘jobtype”: 'MME’,
‘dataset’> 'MME_6MONTH’,
'type”s "HINDCAST’,
‘method”: 'GAUS’,
'variable”: ['prec’, 't2m’],
‘period”: ['Monthly mean’, ‘Seasonal mean’ ],
'yearmonth’: ['201909’]
5,
‘mme6.zip’
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)

Figure 29. Sample using Python: MME (6-Month)

#!/usr/bin/env python
import apccapi
¢ = apccapi.ClientQ
c.retrieve(
{
jobtype”: 'MODEL’,
‘dataset’: 'MODEL’,
‘type”: 'FORECAST’,
institute’: "APCC’,
‘model”: 'SCOPS’,
'variable”: ['prec’, 't2m’],
‘yearmonth’: ['201909’]
3,
‘model.zip’
)

Figure 31. Sample using Python: Model

#!/usr/bin/env python
import apccapi
¢ = apccapi.ClientQ
c.retrieve(
{
‘jobtype’: 'CMIP5’,
‘dataset’: 'CMIP5’,
‘code™ "AD’,
1,
‘cmipb.zip’
)

Figure 32. Sample using Python: CMIP5

#!/usr/bin/env python
import apccapi
¢ = apccapi.ClientO
c.retrieve(

{

9.

jobtype’: "Prediction’,

_20_



‘type’: 'FORECAST",
‘'method’: 'SCM’,
‘'model’: [’APCC_SCOPS’, 'BOM_ACCESS-S1’,
'KMA_GLOSEA5GC2’],
‘variable’: ['prec’, 'slp’, 'sst’, 't2m’, 't850°, 'z500’],
‘year”: '2020°,
‘month’: 7’

1,

"prediction.zip’

)

Figure 33. Sample using Python: Prediction

#!/usr/bin/env python
import apccapi
¢ = apccapi.Client()
c.retrieve(
{
‘jobtype’: 'Verification’,
type”: 'HINDCAST’,
‘method’: 'GAUS’,
‘model’: [APCC_SCOPS’, 'BOM_ACCESS-S1’,
'CWB_GFST119’, 'KMA_GLOSEA5GC2’],
‘variable: ['prec’, ’slp’],
'verification”: 'ROC_Curve’,
‘year’: '2020°,
‘month’: 9’
5,
'verification.zip’

)

Figure 34. Sample using Python: Verification

O=o 192 Javag o]&d oA ZEolt

package my.package;

import org.apcc.api.client. APIClient;

import org.apcc.api.jobdetails.Dataset;
import org.apcc.api.jobdetails.JobDetailsMME;
public class ClientTest {

_21_




}

public static void main(String[] args) {
try {

APIClient client = new APIClient0;
JobDetailsMME mme = new JobDetailsMMEOQ;
mme.setDataset(Dataset. DATASET_MME_6MON.datasetName);
mme.setType("FORECAST");
mme.setMethod(“GAUS®);
mme.addPeriod(“Monthly mean®);
mme.addYearmonth(“201909);
mme.addVariable(“prec);
mme.addVariable(“t2m*);

client.run(mme, “mme6-1.zip“);

/] json type

String details = “{\“jobtype\“:\"MME\", \“dataset\":\“"MME_6MONTH\",
\“type\":\"FORECAST\", \"method\“:\"SCM\"“, \“variable\":[\"prec\“, \“t2m\“],
\“period\“:[\"Monthly mean\“], \"yearmonth\“:[\"201909\"1}";

client.run(details, “mme6-2.zip“);

} catch(Exception ex) {

ex.printStackTrace;

Figure 35. Sample using Java: MME (6-Month)

package my.package;

import org.apcc.api.client. APIClient;

import org.apcc.api.jobdetails.Dataset;
import org.apcc.api.jobdetails.JobDetailsMME;
public class ClientTest {

public static void main(String[] args) {
try {
APIClient client = new APIClient0;
JobDetailsMME mme = new JobDetailsMMEQ;

mme.setDataset(Dataset. DATASET MME,_3MON.datasetName);

mme.setType(“FORECAST");
mme.setMethod(“GAUS®);
mme.addPeriod(“Monthly mean®);
mme.addYearmonth(“201909);
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mme.addVariable(“prec®);
mme.addVariable(“t2m");
client.run(mme, “mme3.zip“);
} catch(Exception ex) {
ex.printStackTrace(;

}

Figure 36. Sample using Java: MME (3-Month)

package my.package;

import org.apcc.api.client.APIClient;

import org.apcc.api.jobdetails.Dataset;

import org.apcc.api.jobdetails.JobDetailsModel;

public class ClientTest {

public static void main(String[] args) {
try {
APIClient client = new APIClient0;
JobDetailsModel model = new JobDetailsModel();
model.setDataset(Dataset. DATASET _MODEL.datasetName);
model.setType(“HINDCAST*);
model.setHindcast_year(“2020);
model.setInstitute(“APCC*);
model.setModel(“SCOPS®);
model.addYearmonth(“201102°);
model.addYearmonth(“201202°);
model.addVariable(“prec*);
model.addVariable(“t2m");
client.run(model, “model.zip®);
} catch(Exception ex) {

ex.printStackTrace();

}
}

Figure 37. Sample using Java: Model

package my.package;
import org.apcc.api.client. APIClient;
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import org.apcc.api.jobdetails.Dataset;
package my.package;
import org.apcc.api.client. APIClient;
import org.apcc.api.jobdetails.Dataset;
import org.apcc.api.jobdetails.JobDetailsCMIP5;
public class ClientTest {
public static void main(String[] args) {
try {
APIClient client = new APIClient0;
JobDetailsCMIP5 cmip5 = new JobDetailsCMIP50);
cmipb.setDataset(Dataset. DATASET_CMIP5.datasetName);
cmip5.setCode(“AD);
client.run(cmip5, “cmip5.zip“);
} catch(Exception ex) {
ex.printStackTrace(;

}
}

Figure 38. Sample using Java: CMIP5

package my.package;

import org.apcc.api.client. APIClient;

import org.apcc.api.jobdetails.JobDetailsPrediction;

public class ClientTest {

public static void main(String[] args) {
try {

APIClient client = new APIClient0);
JobDetailsPrediction prediction = new JobDetailsPrediction(;
prediction.setType(“FORECAST");
prediction.setMethod(“SCM*);
prediction.addModel(“APCC_SCOPS®);
prediction.addModel(“BOM_ACCESS-S1%);
prediction.addModel(“KMA_GLOSEA5GC2°);
prediction.addVariable(“prec”);
prediction.addVariable(“slp“);
prediction.addVariable(“sst®);
prediction.addVariable(“t2m®);
prediction.addVariable(“t850);
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prediction.addVariable(*z500);
prediction.setYear(“2020%);
prediction.setMonth(“7);
client.run(prediction, “prediction.zip“);
} catch(Exception ex) {
ex.printStackTrace();

}

Figure 39. Sample using Java: Prediction

package my.package;

import org.apcc.api.client. APIClient;

import org.apcc.api.jobdetails.JobDetailsVerification;

public class ClientTest {

public static void main(String[] args) {
try {
APIClient client = new APIClient0;
JobDetailsVerification verification = new JobDetailsVerification;
verification.setType(“HINDCAST®);
verification.setMethod(“GAUS®);
verification.addModel(“APCC_SCOPS*®);
verification.addModel("BOM_ACCESS-S1%);
verification.addModel("CWB_GFST119%);
verification.addModel(“KMA_GLOSEA5GC2%);
verification.addVariable(“prec”);
verification.addVariable(“t850);
verification.addVariable(“z500);
verification.setVerification(“ROC_Curve®);
verification.setYear(“2020%);
verification.setMonth(“9);
client.run(verification, “verification.zip®);
} catch(Exception ex) {

ex.printStackTrace();

}

Figure 40. Sample using Java: Verification

_25_



