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CONTEXT - 6G ECOSYSTEM

The arrival of 6G ecosystem comes with a
new set of characteristics:

Distributed and decentralised infrastructure

Network infrastructure generates monitoring
data

Data is used to control and optimize the
network e.g. via Al

Al algorithms can run in software defined
nodes
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Centralizing all monitoring data to the cloud
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— zetta
(.J scale

Unifies data in motion, data at rest and
computations from embedded
microcontrollers up to data centres

Provides a location-transparent API for high
performance pub/sub and distributed queries
across heterogeneous systems

Facilitates geo-distributed storage and
integration with third party technology in a
plug-and-play fashion
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Distribute values published on a given key expression to all the
subscribers matching that specific key expression

SUBS

The cell average

Mﬂ) city/gnb/id/ss-rsrp. MATCHING
=)

( ) PuB city/gnb/*. MATCHING

(city/gnb/id/ss-rsrp, 21,0)
city/**/ss-rsrp. MATCHING

city/alarm/status NOT MATCHING
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DISTRIBUTED QUERY/QUERYABLE
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Request on-demand computation of fresh values via a distributed query

matching a given key expression

now?

gWhat is the cell average power )

GET

city/*/ss-rsrp
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Queryables

city/gnb/1/ss-rsrp

city/gnb/2/ss-rsrp

city/gnb/n/ss-rsrp

city/alarm/status

(« g )
g The cell power is: 25 ¢z

MATCHING
g The cell power is: 21 )
MATCHING

The cell power is: 27

MATCHING

(FR)
NOT MATCHING é



DISTRIBUTED STORAGES ( ones

Store on-demand computation of fresh values via a distributed query

matching a given key expression.
Latest average
power is: 21.5
((-P) GET
@ (city/gnb/1/ss-rsrp, 21.5) —_— C——) city/*/ss-rsip

: PUB
)
SUB STORAGE
city/gnb/** city/gnb/**

€ influxdb
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ANY TOPOLOGY (Ome(—‘f—‘)

Peer-to-peer

Clique and mesh topologies

Brokered
Clients communicate through a router or a Router
peer

Routed

Routers forward data to and from peers
and clients
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ECLIPSE ZENOH RUNS ANYWHERE

Native libraries and API bindings for
many programming languages

Over various network technologies:
from transport layer to data link

On embedded and constrained
devices

(OHEl
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Transport

Network

Data Link

Physical




MULTICAST SCOUTING ( onesaG )

It’s XXX!
m Reach me at AAA.

Zenoh performs scouting to discover
other zenoh entities around e.g. routers or

peers.
Zenoh's scouting mechanisms uses the S k Foach oot BB
. mgugm . i 2 : multicast Network : .
multicast capabilities of the underlying Y
network e
. . Client
When a new zenoh node is discovered,

then a zenoh session can be established

Default IP multicast group: 224.0.0.224
Default UDP scouting port: 7447
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EXTENSIBLE: PLUGINS & BACKENDS (OHEI'_"_‘)

e

#“* RocksDB




DEMO: DISTRIBUTED INFRASTRUCTURE
MONITORING WITH ECLIPSE ZENOH



ROLE OF ECLIPSE ZENOH IN ICT52-DAEMON (OﬂElSiS)

DAEM N

Non reyd time conerol Ovche stration

Orpa ration Limescalu Redl-time contrad

Decentralized data pipeline for feed ——
Network Intelligence algorithms ol .- i

Support NI algorithms with different i cnih e &
time scales across the network
infrastructure

W :»* :

Conn

a bwart bae " HBeyund tdge .)mub- Fae Tramgaeet

https://h2020daemon.eu/
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https://h2020daemon.eu/

DECENTRALIZED INFRASTRUCTURE MONITORING
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DEMO EXECUTION (PRINTSCREEN OF TERMINALS)

Scenario pub/sub — Data-in-Motion

°ee Publisher#1 "™ e Bublisher #14

..ay/daemon/src (-zsh) ..ay/daemon/src (-zsh)

- Src main) x python3 z_sensor.py -i 1 -k demo/example/zenoh-python-pub-1 -+ Ssrc main) x python3 z_sensor.py -i 1 -k demo/example/zenoh-python-pub-14
Openning session. .. Openning session...

Declaring key expression 'demo/example/zenoh-python-pub-1'... => RId demo/example/zenoh- Declaring key expression 'demo/example/zenoh-python-pub-14'... => RId demo/example/zenoh-
python-pub-1 python-pub-14

Declaring publication on 'demo/example/zenoh-python-pub-1"... Declaring publication on 'demo/example/zenoh-python-pub-14"...

Sleeping for 1.0 Sleeping for 1.0

Putting Data ('demo/example/zenoh-python-pub-1': '1.9270294554769818')... Putting Data ('demo/example/zenoh-python-pub-14": '1.6812332762343174")..
Putting Data ('demo/example/zenoh-python-pub-1': '1.8817962906479502")... Putting Data ('demo/example/zenoh-python-pub-14"': '1.9289887391627896"')..
Putting Data ('demo/example/zenoh-python-pub-1': '1.6351561620934674')... Putting Data ('demo/example/zenoh-python-pub-14': '1.613303451596027"). .

Putting Data ('demo/example/zenoh-python-pub-1': '1.5166007221228877')... Putting Data ('demo/example/zenoh-python-pub-14': '1.747502661355142')..

Putting Data ('demo/example/zenoh-python-pub-1': '1.0915120500498827')... Putting Data ('demo/example/zenoh-python-pub-14': '1.4194125357787983")..
Putting Data ('demo/example/zenoh-python-pub-1': '1.93200287431695')... Putting Data ('demo/example/zenoh-python-pub-14': '1.8852363902910763')...
Putting Data ('demo/example/zenoh-python-pub-1': '1.4550640021822927')... Putting Data ('demo/example/zenoh-python-pub-14"': '1.3117844840190114")..
Putting Data ('demo/example/zenoh-python-pub-1': '1.7419544877785615")... Putting Data ('demo/example/zenoh-python-pub-14': "'1.7678413059599465")..
Putting Data ('demo/example/zenoh-python-pub-1': '1.25262599580617"). .. Putting Data ('demo/example/zenoh-python-pub-14': '1.902387947797411'")..

Putting Data ('demo/example/zenoh-python-pub-1': '1.1739114212833917')... Putting Data ('demo/example/zenoh-python-pub-14': '1.6023620200693625"). .
Putting Data ('demo/example/zenoh-python-pub-1': '1.6358628088189766')... Putting Data ('demo/example/zenoh-python-pub-14": '1.15629453545545")...

Putting Data ('demo/example/zenoh-python-pub-1': '1.9182245001607787')... Putting Data ('demo/example/zenoh-python-pub-14': '1.9972796021342694"). .
Putting Data ('demo/example/zenoh-python-pub-1': '1.8749794118705094')... Putting Data ('demo/example/zenoh-python-pub-14"': '1.9117488347627538"')..

..thon/examples (-zsh)

- examples maste x python3 z_sub.py -k 'demo/**' =

Opening session... SUbscrlber

Declaring Subscriber on 'demo/**'...

Enter 'q' to quit...

>> [Subscriber] Received PUT ('demo/example/zenoh-python-pub-14': '1.8852363902910763"')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-1': '1.6358628088189766"')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-14': '1.3117844840190114")
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-1': '1.9182245001607787"')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-14': '1.7678413059599465"')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-1': '1.8749794118705094')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-14': '1.902387947797411')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-1': '1.4780188495826985")
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-14': '1.6023620200693625")
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-1': '1.2880344225930513")
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-14': '1.15629453545545")
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-1': '1.4928654919936366"')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-14': '1.9972796021342694"')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-1': '1.4508338432622288"')
[Subscriber] Received PUT ('demo/example/zenoh-python-pub-14': '1.9117488347627538"')
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DECENTRALIZED INFRASTRUCTURE MONITORING
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Aq H /demo/example/influxdb/**? time=[now(-1m)..]




DECENTRALIZED INFRASTRUCTURE MONITORING

(omebG)

Aq H /demo/example/influxdb/**? time=[now(-1m)..]

No storage,
No historical data!




DEMO EXECUTION (PRINTSCREEN OF TERMINALS)
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Scenario get historical data — Data-at-rest
e Publisher #1

e/zench-pythox

612155057161

64860994866

89665919817708"

hon3 z_get

ing Query 'demo/example. _time=[now(-1m)
examples " x
pub-1 0652 ) + exawles git:(master) x ]
zenoh n-pub-1

zenoh-python-pub

zenoh-python-pub-1.
zenoh-python-pub-1

zenoh-python-pub

zenoh-python-pub:
zenoh-python-pub-1 1.3813268478204461'
xample/zenoh-pythe
demo/example/
mple
Recei (' demo/example/
Received P demo/example/
Re

Recei

demo/example/zenoh-python-pub

demo/example/ze! on-pub-1

demo/example. -pub-

de pub-1': '1.795704782067
demo/example/zenoh-python-pub-14"

demo/exampl e/zenoh-python-pub-1' 682949




DECENTRALIZED INFRASTRUCTURE MONITORING
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/demo/example/influxdb/**? time=[now(-1m)..]
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DECENTRALIZED INFRAST
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RUCTURE MONITORING

oneb

~ (-2zsh)
Last login: Mon Nov 7 12:14:36 on ttys0@9
+ ~ influxd version

InfluxDB 1.10.0 (git: unknown unknown)

+ ~ influxd

8888888 .dgss 888 8888888b. 883888b
888 d8gp" 888 888 "Y88b 888 "88b
888 888 888 888 888 888 .88P
8838 83883b. 888388 888 888 888 888 888 888 888 8388888K
888 888 "88b 888 888 888 888 Y8bd8P' 888 888 888 "Y88b
883 888 888 888 888 888 888 X88K 888 888 888 888
888 888 888 888 888 Y88b 888 .d8""8b. 888 .d88P 888  d88P

8838888 888 888 888 8838 "YB8888 888 888 8388388P" 8388888P"

2022-11-07T11:27:53.720525Z info InfluxDB starting {"log_id": "@e@TOmMUGARR", "version": "1.10.0", "branch": "unknown", "commit": "unknown"}
2022-11-07T11:27:53.720534Z info Go runtime id®s , "version": "gol.18.5", "maxprocs": 8}

2022-11-07T11 53.720540Z info configured logger [ 0e0TOMUROA1", "format": "auto", "level": "info"}

2022-11-07T11 53.7442247 info Using data dir {"log_id": "@e@TOmU@@RQ", "service": "store", "path": "/Users/ivanpaez/.influxdb/data"}
2022-11-07T11:27:53.744335Z info Compaction settings {"log_id": "@e@TOMUODRR", "service": "store", "max_concurrent_compactions": 4, "throughput_by
tes_per_second": 50331648, "throughput_bytes_per_second_burst": 50331648}

2022-11-07T11:27:53.744344Z info Open store (start) {"log_id": "@e@TOmMUOAOR", "service": "store", "trace_id": "0e@TOm_0000", "op_name": "tsdb_ope

, "op_event": "start"}
2022-11-07T11 53.744401Z info Open store (end) {"log_id": "@e@TOMUODRR", "service": "store", "trace_id": "0edTOm_0000", "op_name": "tsdb_ope
: "end", "op_elapsed”: "0.058ms"}
2022-11-07T11:27:53.744508Z info Opened service {"log_id": "0e@TOmUB@@R", "service": "subscriber"}
e-zenoh/zenoh (-zsh)

+ zenoch n X RUST_LOG=debug target/release/zenohd --adminspace-permissions rw

2022-11-07T11:30:03Z zenohd| zenohd v@.6.0-beta.1-19-ga23b@300 built with rustc 1.64.0 (a55dd71d5 2022-@9-19)

2022-11-07T11:30:03Z zenohd| Config: Config { id: E67A3A448B374B8582223192F8ED893B, mode: Some(Router), connect: ConnectConfig { endpoints: [] }, list
en: ListenConfig { endpoints: [EndPoint { locator: Locator { inner: "tcp/[::]:7447", metadata: None }, config: None }] }, scouting: ScoutingConf { timeout: N
one, delay: None, multicast: ScoutingMulticastConf { enabled: Some(true), address: None, interface: None, autoconnect: None, listen: None }, gossip: GossipCo
nf { enabled: None, autoconnect: None } }, timestamping: TimestampingConf { enabled: None, drop_future_timestamp: None }, queries_default_timeout: None, rout
ing: RoutingConf { peer: PeerRoutingConf { mode: None } }, aggregation: AggregationConf { subscribers: [], publishers: [] }, transport: TransportConf { unica
st: TransportUnicastConf { accept_timeout: Some(10000), accept_pending: Some(100), max_sessions: Some(1000), max_links: Some(1) }, multicast: TransportMultic
astConf { join_interval: Some(2500), max_sessions: Some(1000) }, qos: QoSConf { enabled: true }, link: TransportLinkConf { tx: LinkTxConf { sequence_number_r
esolution: Some(268435456), lease: Some(10000), keep_alive: Some(4), batch_size: Some(65535), queue: QueueConf { size: QueueSizeConf { control: 1, real_time
1, interactive_high: 1, interactive_low: 1, data_high: 2, data: 4, data_low: 4, background: 4 }, backoff: Some(10@) }, threads: Some(2) }, rx: LinkRxConf {
buffer_size: Some(65535), max_message_size: Some(1073741824) }, tls: TLSConf { root_ca_certificate: None, server_private_key: None, server_certificate: None
client_auth: None, client_private_key: None, client_certificate: None } }, shared_memory: SharedMemoryConf { enabled: true }, auth: AuthConf { usrpwd: UserC
onf { user: None, password: None, dictionary_file: None }, pubkey: PubKeyConf { public_key_pem: None, private_key_pem: None, public_key_file: None, private_k
ey_file: None, key_size: None, known_keys_file: None } } }, adminspace: AdminSpaceConf { permissions: PermissionsConf { read: true, write: true } }, plugins_
search_dirs: [], plugins: Object {"rest": Object {"http_port": String("8000")}} }

2022-11-07T11:30:03Z zenohd| Initial conf: {"id":"E67A3A448B374B8582223192F8ED893B","mode" : "router"”,"connect":{"endpoints":[1},"listen":{"endpoints":[
"tep/[::]:7447"]}, "scouting" : {"timeout" :null, "delay" :null, "multicast": {"enabled": true, "address":null, "interface" :null, "autoconnect":null,"listen":null}, "goss
ip":{"enabled" :null, "autoconnect" :null}}, "timestamping":{"enabled" :null, "drop_future_timestamp":null}, "queries_default_timeout":null,"routing":{"peer":{"mode
":null}}, "aggregation": {"subscribers":[], "publishers":[1}, "transport”:{"unicast":{"accept_timeout":10000, "accept_pending":100, "max_sessions":1000, "max_links"

~ clear
~ curl -X PUT -H 'content-type:application/json' -d '{url:"http://localhost:8086"}"
curl: no URL specified!
curl: try 'curl --help' or 'curl --manual' for more information
+ ~ curl -X PUT -H 'content-type:application/json' -d '{url:"http://localhost:8086"}' http://localhost:8000/@/router/local/config/plugins/s
torage_manager/volumes/influxdb

+ ~ curl -X PUT -H 'content-type:application/json' -d '{key_expr:"demo/example/**" ,volume:{id:"influxdb",db:"zenoh_example",create_db:true}
}' http://localhost:8000/@/router/local/config/plugins/storage_manager/storages/demo

+ ~ echo 'export PATH="/opt/homebrew/opt/influxdb@l/bin:$PATH"' >> ~/.zshrc

+ ~ curl -X PUT -H 'content-type:application/json' -d '{url:"http://localhost:8086"}' http://localhost:8000/@/router/local/config/plugins/s
torage_manager/volumes/influxdb

+ ~ curl -X PUT -H 'content-type:application/json' -d '{url:"http://localhost:8086"}' http://localhost:8000/@/router/local/config/plu
torage_manager/volumes/influxdb

+ ~ curl -X PUT -H 'content-type:application/json' -d '{key_expr:"demo/example/**" volume:{id: fluxdb",db:"zenoh_example",create_db:true}
}' http://localhost:8000/@/router/local/config/plugins/storage_manager/storages/demo

-
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/demo/example/influxdb/**? time=[now(-1m)..]

There is historical
data!




DEMO EXECUTION (PRINTSCREEN OF TERMINALS)

Scenario get historical data — using the "influxdb" storage

onNel

U)

Vexsimoles
examples

Opening session

- examples L ) % p 1 *demo/*
Opening session...
Subscriber on '

Received ¢ ‘example/zenoh-python-pu '1.290652679528091" ) £ deia oyt 1

T Subscriber e e smen ma &

Received PUT (' ‘example. oh-python-pub-14 7 6 9 z -python-pub-14*
78679530 enoh-python-pub-1'

»/example/zenoh-python-pub-1 3 [Subscriber] Received PUT ('de e Py
ubsc R ¢

‘example/zenoh-pyt

example,

Subscriber] Received
Subscriber] Received
r] Received

[Subsc Received
Subscriber] Received
Received

Received

Received

xample/2

lemo/example.
lemo/example
xample
emo/example
emo/example,
emo/example
lemo/example,
emo/example
>/example.
emo/exampl
example,
‘example
xample
»/example.
mo/example.
lemo/example,
»/example.
example,

pythor

noh-python

zenoh-python
zer yt

python

zenoh-python

-py

-python-pub-
python-pub

-python-pub-
python-pub
python-pub
zenoh-python-pub

demo, zenoh-python-pub.

er] Receiv demo, noh-python-pub-1
riber] Received e enoh-python-pub-14

enoh-python-pub

demo/ex enoh-python-pub-1

 demo, noh
e enoh

10696

58672050

There is
cal data!




ECLIPSE ZENOH HANDLES (oneBG )

Website: www.zenoh.io

Official Repository: http://github.com/eclipse-zenoh/zenoh

Discord Server: https://discord.qa/vSDSpgnbkm

Roadmap: https://github.com/eclipse-zenoh/roadmap
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http://www.zenoh.io
http://github.com/eclipse-zenoh/zenoh
https://discord.gg/vSDSpqnbkm
https://github.com/eclipse-zenoh/roadmap
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