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WIS 2.0: publish-subscribe model

WIS2 uses the MQTT-protocol to advertise and share data in real-time

Each WIS2-notification contains a link to download data over HTTP

Data producers publish Global Brokers subscribe to Data consumers subscribe to
WIS2-notification from WIS2-nodes and re-publish Global Brokers to receive
local WIS2-nodes WIS2-notifications WIS2-notifications

@ zm-zmd broker- @

‘}Ii' global p
@ tt-trin-met Ll M@

) uk-metoffice * globalbrolI;:t; /.;
o

Q br-inmet
O * globalbroker-

@ ch-Cma il @ ®

@ id-bmkeg tkglobalbroker-

Brazil @
i [

Iv.

2

b

i




WIS 2.0: Global Services

Three types of Global Services are used to enable the dissemination of data in the WIS2 network

Global -
. Global ) Global
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Globally acces?'lble Sends notifications Globally accessible
catalogue storing WIS .
. of new data to be HTTP-endpoint
2.0 Discovery .
downloaded from where all core data is
Metadata records, .
. Global Caches or cached and available
provides an API to
. WIS2 nodes for download
discover datasets

Multiple instances of the Global Services are hosted by Members

\ around the world to ensure resiliency when one Global Service fails
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What is a WIS2 Node ?
A WIS2 Node replaces the GTS Message Each WMO Member shall implement at
Switching System least one WIS2 Node to share data in WIS2

How to setup a WIS2 Node:

- Setup an HTTP endpoint for sharing data and an MQTT broker for sending notifications

- Create metadata records for datasets using the WCMP2 standard

- Publish an MQTT-message to notify the availability for each new metadata record and data granule
- Message payload defined by the WIS2 Notification Message standard
- Topic defined by the WIS2 Topic Hierarchy
- Include a URL that is accessible over the public internet to download the data/metadata




What is a WIS2 Node ?

The WIS2 Node serves as a gateway between National MET systems and the WIS 2.0 Network

How the data is collected at the source and sent into the WIS2-node is not governed by the WIS2 standard

National Sector @ International Sector
Global Discovery

@ Catalogue
Manual
observer !
Data collection
AWS data . r'ﬁ f
= o and processing ——» @ WIS2-node [ Global Broker S
system data
l consumer
Server, Cloud Global Cache
or Satellite SoeraE]
provider
’
(o)
<3y WMO OMM
&7
%




What is a WIS2 Node ?

The WIS2 node is composed of 2 endpoints that need to be exposed over the public internet:
« MQTT broker: to publish WIS2-notifications for metadata and data
« HTTP endpoint: to enable the download of data-files and metadata records

National Sector @ International Sector
‘ % Global Discovery Global Discovery Catalogue downloads all valid WCMP2 records from
Catalogue the HTTP-endpoint for notifications on topic origin/a/wis2/+/metadata

Global Broker subscribes to the MQTT-endpoint and republishes all

lobal Brok
Sl [Hr e WIS2-notifications on origin/a/wis2/<centre-id>/#

Global Cache downloads data from the HTTP-endpoint for all
Global Cache notifications on topic origin/a/wis2/+/data/core/#

Security recommendations:
- Encrypt HTTP and MQTT using TLS
- Write-access to HTTP and MQTT limited using ACL

WMO OM M and secure credentials

- Firewall to only allow access to trusted incoming
connections (Global Services and local partners)




What is WIS2-in-a-box ?

WIS2-in-a-box (wis2box) is reference implementation of a WIS2 Node

Developed as docker-compose stack using pre-existing open source
implementations plus wis2box-specific components

Free Open-Source Software (FOSS) https://github.com/wmo-im/wis2box

Developed by WMO in collaboration with Canada to help accelerate the
implementation of WIS 2.0

Designed to be cost-effective and low-barrier to operate

Currently over 45 WMO-Members are using the wis2box-software to share
data on the WIS2-network

wis2box host requirements:

*  minimum 2 vCPUs with 4GB Memory and 24GB of local storage
* requires Python, Docker and Docker Compose pre-installed

* HTTP and MQTT ports routed to a publicly accessible address
https://docs.wis2box.wis.wmo.int



https://github.com/wmo-im/wis2box
https://docs.wis2box.wis.wmo.int/

What is WIS2-in-a-box ?

WIS2-in-a-box
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WIS2-node core-components:

* HTTP-storage (MinlO)

*  MQTT-broker (Mosquitto)

* python modules to create WCMP?2 records and
WIS2-notifications (‘wis2box-management’)

+ tools to facilitate international data sharing:

* data-conversion: csv2bufr, synop2bufr, bufr2bufr

* web-interfaces to configure datasets, data-mappings
and station metadata

* web-interface for manual data input (FM-12/csv)

* data visualization and monitoring to detect issues

* OGC-API to share data in GeoJSON format



WIS2-in-a-box: dataset editor
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WIS2-in-a-box: data visualization
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WIS2-in-a-box: import from OSCAR

Import station from OSCAR/Surface
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WIS2-in-a-box: FM-12 synop form

Submit FM 12-=-XIV Ext. SYNOP Bulletin
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wis2box data ingestion

storage MINIO The wis2box data workflow is triggered whenever data is received in the
“wis2box-incoming” bucket

-

|““"4"' listen to publish to Data can be uploaded directly into MinlO-endpoint

| Dprionalingestion-tools: | e public: Or an intermediate service can be enabled on the wis2box-instance:
—»I FTP-to-MinlO 1 bucket

LMarT-to-Minio 1 wis2box-management - FTP-to-MinlO (‘wis2box-ftp’): expose FTP-endpoint and any file received

./ N\ transform input data is copied to local MinlO-endpoint
° . . W .

I \E°®  reate Wis2-notifications -  MQTT-to-MinlO (‘wis2box-data-subscriber’): subscribes to broker on
= create WCMP2-records topic=data-incoming/# and copies payload in message to MinlO

Examples:

* Belize: sends CSV-data from their local Data Management System (“Surface”) into wis2box, csv2bufr-plugin in wis2box
converts data to BUFR

e Zambia: Campbell-data-loggers send CSV-data over MQTT, csv2bufr-plugin in wis2box converts data to BUFR
e Eswatini: South-Africa MSS forwards FM-12 data over FTP, synop2bufr-plugin in wis2box converts data to BUFR
* Guyana: Manual observers use FM-12 input form to submit data, synop2bufr-plugin in wis2box converts data to BUFR




March 2023, Windhoek, Namibia
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Algeria
Eswatini
Kenya
Malawi
Morocco
Namibia
Republic of Congo
South Africa
Tanzania
Zambia
Zimbabwe

June 2023, Port of Spain, Trinidad

and Tobago
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Antigua and Barbuda
Argentina

Barbados

Belize

Cayman Islands
Dominica

Guyana

Jamaica

Saint Lucia

Sint Maarten

Trinidad and Tobago
Turks and Caicos Islands
Cuba
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St. Kitts and Nevis

St. Vincent and the Grenadine

October 2023, Jakarta, Indonesia
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Brazil

Brunei Darussalam
China

India

Indonesia
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New Zealand
Oman

Philippines
Republic of Korea
Singapore
Timor-Leste

WIS 2.0 training workshops
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September 2024, Brasilia,
Brazil (in Spanish)

Bolivia
Chile
Colombia
Costa Rica
Ecuador
Guatemala
Honduras
Mexico
Panama
Paraguay
Peru
Dominican republic
Uruguay
Venezuela

October 2024, Nadi, Fiji

Cook Islands
Kiribati

Nauru

Niue

Palau

Papua New Guinea
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Micronesia
Samoa

Solomon Islands
Tuvulu

Tonga

Vanuatu
Australia

November 2024, Casablanca,
Morocco (in French)
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Mauritania
W EL

Burkina Faso
Benin

Togo
Senegal
Cote d’lvoire
Niger
Guinea

Chad
Cameroon
Central African Republic
Gabon

DRC
Equatorial Guinea
Djibouti
Burundi
Rwanda
Madagascar
Comoros
Seychelles
Mauritius

NOTE: all countries for 2024
workshops to be confirmed



WIS 2.0 Capacity Development

* wis2box software:
— Reference implementation of a WIS2-node
— BUFR conversion tools
— Tools to interface with OSCAR and ensure the use of WIGOS-station-identifiers
— Web-interface to define stations and datasets
— Web-interfaces to monitor data exchange
* WIS 2.0 Training:
— Hands-on practice running a WIS2-node
— Fostering regional collaboration
* Technical support:
— Proactively assist Members where needed
— Additional support for developing members to help bridge the capacity gap
— Answer every question sent to wis2-support@wmo.it
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WMO Support
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