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9. Streaming Data Analytics on Edge o Local aggregation and event
processing with Kafka or lightweight alternatives

Download
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Latest News

™
Download Apache Spark Spark 3.5.8 released (an 15
1. Choose a Spark release: |4.1.1 (Jan 09 2026) v Preview release of Spark 4.2.0 (Jan 11

2. Choose a package type: [Pre-built for Apache Hadoop 3.4 and later

Spark 4.1.1 released (Jan 09

3. Download Spark: spark-4.1.1-bin-hadoop3.
Spark 4.1.0 released (bec 16,2025

4. Verify this release using the 4.1.1 signatures, checksums and project release KEYS by following these procedures.

Archive
Note that Spark 4 is pre-built with Scala 2.13, and support for Scala 2.12 has been officially dropped. Spark 3 is pre-built with Scala 2.12
in general and Spark 3.2+ provides additional pre-built distribution with Scala 2.13
OMMUNITY
P
CODE

al. You can add a Maven dependency with the following coordinates:
DOWNLOAD SPARK

Built-in Libraries:

Link with Spark

Spark artifacts are hosted in Maver

grouprd: org.apache. spark
artifactrd: spark-core 2.13
version: 4.1.0

MLIib (machine learing)
phX (graph)

Installing with Docker Third-Party Projects

Spark docker images are available from Dockerhub under the accounts of both The Apache Software Foundation and Official Images

Installing with PyPi

is now available in pypi. To install just run pip install pyspark

es to verify

Note that, these images contain non-ASF software and may be subject to different license terms. Please check their Docker!
whether they are compatible with your deployment

Release notes for stable releases
« Spark 4.1.1 (Jan 09 2026)
« Spark 4.0.1 (Sep 06 2025)

(Jan 15 2026)

« Spark
Archived releases
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Install Java 17
After
Set Env Varible on system path

JAVA_HOME C:\Program Files\Java\jdk-17

HADOOP_HOME C:\hadoop

SPARK_HOME C:\spark-3.5.8

path %HADOOP_HOME%\bin
%SPARK_HOME%\bin
%JAVA_HOME%\bin
%KAFKA_HOME%\bin

KAFKA_HOME C:\kafka

Next Go to C:

C:\kafka\config
CHANGE HERE server file

log.dirs=/tmp/kraft-combined-logs
to
log.dirs=C:/kafka/kraft-combined-logs



Production Point of view change Here
HEHEHEH I Server Basics #HHHHEHEHHHEHH B HEHEHEHE

process.roles=broker,controller
node.id=1

controller.quorum.bootstrap.servers=10.208.87.140:9093
HEHEHEHHEHEHEHEHEH - Socket Server Settings #HHEHEHEHEHIHHEHEHEH I EHEHEHE

# Bind to all interfaces
listeners=PLAINTEXT://0.0.0.0:9092,CONTROLLER://0.0.0.0:9093

# Only advertise broker listener (VERY IMPORTANT)
advertised.listeners=PLAINTEXT://10.208.87.140:9092

# Required for KRaft
controller.listener.names=CONTROLLER
inter.broker.listener.name=PLAINTEXT

listener.security.protocol.map=CONTROLLER:PLAINTEXT,PLAINTEXT:PLAINTEXT
HHAHHH R Log Basics #HHHAHHFH IR

log.dirs=C:/kafka/kraft-combined-logs
num.partitions=1

HHHH A Internal Topics ###HHHEHHHHAHH A

offsets.topic.replication.factor=1
transaction.state.log.replication.factor=1
transaction.state.log.min.isr=1

Go to this Path C:\kafka
C:\kafka>.\bin\windows\kafka-storage.bat random-uuid

2026-01-17T05:45:46.755244Z main ERROR
Reconfiguration failed: No configuration found for
'266474c2' at 'null" in 'null’

RDowQE9sSI22VfkPmBWLIw

C:\kafka> .\bin\windows\kafka-storage.bat format --standalone -t RDowQE9sSI22VfkPmBWLIw
-c config\server.properties

2026-01-17T05:47:33.696916700Z main ERROR Reconfiguration failed: No configuration found
for '266474c2' at 'null’ in 'null’

Formatting dynamic metadata voter directory C:/kafka/kraft-combined-logs with
metadata.version 4.1-1V1.



command line untilitiy function
settings->system->optional features ->view features

Search
wmic add it

3 .
- o x ——s ;

g e-consumer-61653 generation 1 with 1 members. (org.apache.

CaWindows\system3zemde X+ v

kafka. coordinator. group. GroupletadataManager)
[2026-61-17 14:40:23,071] INFO [GroupCoordinator id=1 topi
< 21 A . P

caWindows\system3z\cmde X+ v

& settings Q Find a setting

e grou Microsoft Windows [Version 10.0.26200.7623]
kafka. (c) Microsoft Corporation. ALL rights reserved. a
[2026- @ obuarup System > Optional features
g ager i C:\kafka>bin\windows\kafka-console-producer.bat " @  dommarajuobulersju@gmailcom
bootstrap-server 10.208.87.140:9092

topic test-topic View features

026-01-17T09:10:09.640435800Z main ERROR Reconfiguration 4 ﬁ Home

See available features

| 8 system Added features
See history
) wmic

@ Bluetooth & devices
@ Network & intemet Sorthy: | Name

1 feature found
/ Personalisation
B Apps & wmic v
& Accounts
D Time &language
@ Gaming
K Accessibility
P Privacy & security
@ Windows Update

mattsublpy!_py
v
CAD 20
Remove (1) Close
e 0= > RO I T Al

Start Kafka

C:\kafka>.\bin\windows\kafka-server-start.bat .\config\server.properties

C:\Windows\System32\cmd.e

:\kafka>. \bin\windows\kafka-server-start.bat .\config\server.properties
C:\kafka>

AWindows\System32\cmd.e

C:\kafka>
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Consumer (new CMD window)



bin\windows\kafka-console-
consumer.bat »
-bootstrap-server
10.208.87.140:9092 ~
--topic test-topic A
-from-beginning

neood) bigdatakafk

CAWindows\System3zicmde X+
postm| [2026-81-17 1U:56:56,928] INFO [GroupCoordinator id=1 topic=__consumer_offsets partition=10] Pe 3
nding dynamic member with id console-consumer-46e9666u-15dc-4131-9de8-1a76738eld85 joins group )
console-consumer-34066 m)Emp(y state. Adding to the group now. (org.apache.kafka.coordinator.g BN C:\lafiasbin\windows\kafka=console-consimer bat a
roup. GroupMetadataManager) b eerver i
[2026-61-17 14:56:56,931] INFO [GroupCoordinator id=1 topic=__consumer_offsets partition=10] Pr 3 ;::’f“' fiZ;ii‘iZZ?ilé)E\ 29288 B1:110:3092
eparing to rebalance group console-consumer-3U866 in state PreparingRebalance with old generati
on 0 (reason: Adding new member console-consumer-l6e96664-15dc-4131-9de0~1a76738eUd8S with grou
p instance id null; client reason: need to re-join with the given membe console-consumer-4
6e9666U-15dc-U131-9de0-1a76738eUd85). (org.apache.kafka.coordinator.group.GroupMetadataManager)
I [2026-01-17 14:56:59,949] INFO [GroupCoordinator id=1 topic=__consumer_offsets partition=10] St
abilized group console-consumer-3U866 generation 1 with 1 members. (org.apache.kafka.coordinato
r.group.GroupMetadataManager)
" [2026-01-17 14:56:59,970] INFO [GroupCoordinator id=1 topic=__consumer_offsets partition=10] As
signment received from leader console-consumer-46e96664-15dc-4131-9de@-1a76738eUd85 for g
onsole-consumer-3U066 for generation 1. The group has 1 members, O of which are static. (org.ap
] ache . kafka. coordinator.group. GroupMetadataManager)
11nUS8  HuionTa [2026-01-17 14:57:09,358] INFO [GroupCoordinator i _consumer_offsets partition=10] [G
Wi roup console-consumer-34866] Member console-consumer-46e9666U-15dc-4131-9de6-1a76738eld85 has 1
eft group through explicit 'LeaveGroup' request; client reason: the consumer is being closed (o
. rg.apache.kafka. coordinator. group.GroupMetadatatanager)
[2026-01-17 14:57:09,361] INFO [GroupCoordinator i topic=__consumer_offsets partition=10] Pr
‘Adobe eparing to rebalance group console-consumer-34066 in state PreparingRebalance with old generati
Acrobat on 1 (reason: e;pu_n LeaveGroup® request for (console-consumer-U6e9666-15dc-4131-9de0-1a767
38elid85) members.). (org.apache.kafka.coordinator.group.GroupMetadataManager)
[2026-01-17 14:57 m,)s:] INFO [GroupCoordinator id=1 topic=__consumer_offsets partition=10] Gr Ci\hafla>
oup console-consumer-34866 with generation 2 is now empty. (org.apache.kafka.coordinator.group RLLAL
GroupMetadataManager)
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Consumer 02

bin\windows\kafka-console-consumer.bat
--bootstrap-server 10.208.87.140:9092 »

B Cawindows\System32cmd.e

bers, © of which are static. (org.apache.kafka.coordinator.group.GroupMetadataManager)
[2026-61-17 15:36:24,849] INFO [GroupCoordinator id=1 topic=_consuner_offsets partition=11] Generated 1 tombstone recor
ds while cleaning up group metadata in © milliseconds. (org.apache.kafka.coordinator.group.r==
[2026-61-17 15:36:24,849] INFO [GroupCoordinator id=1 topic=__consumer_offsets partition=38 & cywindowssystemsncmde X |+
ds while cleaning up group metadata in © milliseconds (olg apache. kafka. coordinator. group
[2026-81-17 15:36:24,8u9] INFO [Graup(uord)natur id=1 to) _consu FFSEt' part)()un Ul Action: ON triggere

- I Received plain text: dht
[2026-01-17 15:3 [ cawindows\system3ziemde X | + v Simulated DHT data sent: Temp=25C Humidity=60%
ds while cleanir Received plain text: dht
[2026-01-17 15 N)cx‘osnﬁ: Windows [Version 10.0.26200.7623] Simulated DHT data sent: Temp=25C Humidity=60%
s while cleaning (c) Microsoft Corporation. ALL rights reserved dht

ds while cle'm)v"

=25C Humidity=60%
membﬂ 1d ]c]n« C:\kafka>bin\windows\kafka-console-consumer.bat * Received plain text: dht
e-9859-0896Fde8t More? --bootstrap-server 10.208.87.140:9092 * Simulated DHT data sent: Temp=25C Humidity=60%
anager) More? ——topic test-topic
[2026-01-17 15:% 2026-01-17T10:05:56.557361800Z main ERROR Reconfiguration failed: No config
id console-cons 11'
he group now. (c on
[2026-01-17 15:% dht B caWindows\System3ziemde X+
p console-consun dht
3de3e68-857d-U5 dht

le-consun dht

1-17 15:3 |

r-75847 ger

[2026-01-17 15
ader console-cor

[2026-61-17 15::
fha.clients. Nety

\Windows\System32\cmd.e

Microsoft Windows [Version 10.0.26200.7623]
(c) Microsoft Corporation. ALL rights reserved

C:\kafka>bin\windows\kafka-console-consumer. bat *
More? ——bootstrap-server 10.208.87.140:9692 *
odj More? topic results-topic
Desktop2| 2926-81-17T10:07:62.215451100Z main ERROR Reconfiguration failed:
No configuration found for '266474c2' at ‘null' in 'null’
Temp=25C Humidity=66%

binwindowskafka-console-consum.®
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Producer



bin\windows\kafka-console-producer.bat *
--bootstrap-server 10.208.87.140:9092 ~
--topic test-topic

EREDNR

yele Bin 004) bigdatakafk

WindowSystemanmde X
postm, [2026-01-17 14:57:09,361] INFO [GroupCoordin :_offsets partition=10] Pr

balance with old generati
: 820008100 1L d oo 1a70Y C:\kafka>bin\windows\kafka-console-consuner. bat
3. pache. kafka. coordinator. group. Grouptetadatatanager) : oo %) boe -
[2026-81-17 14:57:69,363] INFO [GroupCoordinator id=1 topic=__consumer_offsets partition=10] Gr | Saste =S
oup!consol consmms- 3086 i anaration 21! o sty (529 apache lmfha poaed ntari g Dt oriioensiasiy LHRON Recorrigiration ratied
GroupMetadataManager i e E
[20: 8117 15:66:02 oupCoordinator id=1 topic=. o R fariacci/tcz At R LR TR
nanic member with unknown member id joins group console-consumer-53793 in Enpty state. S
a new menber id console-consuner-b38eab3b-2609-Ufe5-blc3-5f871638d269 and r —
to rejoin with this id. (org.apache.kafka.coordinator.group.Grouphetadatatana T2k Exasple o ATEC
[2626-01-17 15:00:02,344] INFO [GroupCoordinator i offsets partitio |
84269 join
afka. coordinator.g

No configurati
ets partitio

" nding dynamic member with id console-consume; 71
console-consumer-53793 in Empty state. Adding to
roup.GroupMetadataManager)
u5] INFO [GroupCoordinator id=1 topic: onsu offsets partition=28] Pr
53793 in state PreparingRebalance with old generati
enber console-co eab3b-2609-Ufe5-blc3-5¢871638d269 with grou

son: need to re-join with the given member-id: console-consumer-b
269). (org.apache.kafka.coordinator.group.GroupMetadataManager)
oupCoordinator id=1 topic=__consumer_of- partition=28] St
abilized group console-consumer-53793 generation 1 with 1 members. (org.apache.kafka.coordinato
r.group.GroupMetadataManager)
[2626-61-17 15:00:05,380] INFO [GroupCoordinator id=1 topic=__consumer_offsets partition=28] As
signnent received from leader console-consuner-b3geab3b-2609-UfeS-b1c3-5¢8716384269 for group c e\ FhaSbL wirdows\aFliaeconsol e producar, bat
onsole-consume: 3 for generation 1. The group has 1 members, © of which are static. (org.ap 3 e a
ache . kafka. coordinator . group. GroupMetadataManager) Hoxe’ g oot 820290, 87.140: 9692
More? —topic test-topic
2026-01-17T69:30:00.013939Z main ERROR Reconfiguration failed
nd for '26647uc2' at 'null' in 'null'
>hi
>AEC
>ATK
j.ab Exanple of AIEC

B cawindows\system3zicmde X+ v

No configuration fou
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Using Edge End Control

C:\spark-3.5.8>pip install kafka-python
Collecting kafka-python

Downloading kafka_python-2.3.0-py2.py3-none-any.whl.metadata (10.0
kB)

Downloading kafka_python-2.3.0-py2.py3-none-any.whl (326 kB)
Installing collected packages: kafka-python
Successfully installed kafka-python-2.3.0

[notice] A new release of pip is available: 24.3.1 -> 25.3
[notice] To update, run: python.exe -m pip install --upgrade pip

Python Code

from kafka import KafkaConsumer, KafkaProducer
import json

 — [0/0) V| I cS———
KAFKA_BOOTSTRAP = "10.208.87.140:9092"
INPUT_TOPIC = "test-topic"

RESULT_TOPIC = "results-topic"



producer = KafkaProducer(
bootstrap_servers=KAFKA_BOQTSTRAP,
value_serializer=lambda x: json.dumps(x).encode("utf-8")
if isinstance(x, dict) else str(x).encode("utf-8"),
acks="all",
retries=3

R e e SAFE PARSER ----------------
def parse_message(x):
try:
return json.loads(x.decode("utf-8"))
except Exception:
return x.decode("utf-8")

S PROCESSING ---nnnmeemmmmee
def on_message(msg):

#----- JSON messages -----
if isinstance(msg, dict):
event = msg.get("event")

if event == "predict":
data = msg.get("data", [])
if not data:
return

result = sum(data) / len(data)
producer.send(
RESULT_TOPIC,

{"event": "prediction", "value": result}

)
print("JSON prediction:", result)

else:
print("Unknown JSON:", msg)

else:
payload = msg.strip().lower()
print("Text received:", payload)

if payload == "on":
producer.send(RESULT_TOPIC, "Action: ON triggered")

elif payload == "off":
producer.send(RESULT_TOPIC, "Action: OFF triggered")



elif payload == "dht":
temp, hum = 25, 60
producer.send(
RESULT_TOPIC,
f"Temp={temp}C Humidity={hum}%"
)

else:
producer.send(
RESULT_TOPIC,
f"Message received: {payload}"

)

producer.flush()

H - CONSUMER --------------—-
consumer = KafkaConsumer(
INPUT_TOPIC,

bootstrap_servers=KAFKA_BOOTSTRAP,
group_id="mixed-group-v2",
value_deserializer=parse_message,
auto_offset_reset="earliest",
enable_auto_commit=True

# RUN
print("Kafka consumer started...")
for msg in consumer:
if msg.value is not None:
on_message(msg.value)




BE cawindows\System3\emd.e X+
bers, 0 of which are static
[2026-81-17 15:36:24,8u49] INFO [GroupCoordinator i
ds while cleaning up group metadata in  milliseconds.
[2026-61-17 15:36:24,849] INFO [GroupCoordinator to)
ds while cleaning up group metadata in © milliseconds.
26-01-17 15:36:24,849] INFO [GroupCoordinator i

CaWindows\System32\cmde X
ds while cleanir
[2026-01-17 15
s while cleaninc (c) Microsoft Corporation.
[2026-01-17 15

menber id joins C:\kafka>bin\windows\k:

e-9859-0896Fde8E Mor
More? --topic test-toj

Microsoft Windows [Version 10..26200.76:

2 2026-01-17T10:05:56. 557361°002 main ERROR Reconfiguration failed:

id console-cons 11'
he group now. (c on
[2026-01-17 15:2 dht
p console-consun dht
3de3e68-857d-U5: dht
: console-consun dht
[2026-01-17 15:: |
nsumer-75847 ger
1-17 15

has 1 members, ¢

B cawindows\system3zicmde X 4+ v

Microsoft Windows [Version 16.0.26200.7623]

topic=_
(org apache. kafka. coordinator. group. ¢

lorg pache. kafka. coordinator. group

ALL rights reserved.

console-consumer. bat *
——bootstrap-server 10.208.87.1140:9892

(org.apache. kafka. coordinator. group. GroupMetadataManager)

consumer_offsets partition=11] Generat(d 1 temb;tone recor

—consumer_offsets partition Cawindows\system3zicmde X

—consuner_offsets partition=ul Action: ON triggered

Received plain text: dht
Simulated DHT data sent: Temp:
Received plain text: dht
Simulated DHT data
Received plain tex
Simulated DHT data
Received plain text: dht

No config

CWindows\System32\cmd.e

(c) Microsoft Corporation. ALl rights reserved

:\kafka>bin\windows\kafka-console-consumer.bat "

Mo ~bootstrap-server 10
More? ——topic results-topic

208.87.149:9092 *

2026-01-17T10:07:02.215U51100Z main ERROR Reconfiguration failed:

No configuration found for '266474c2' at
Temp=25C Humidity=60%

If Any Input get from Producer to Consumer (new CMD window)

‘null' in ‘null'

binwindowskafka-console-consum

T EE Y X

VA

Do Action process USING ML OR DL Inference

If need Hbase or pyspark or needed do Integration Based on Need

nt: Temp=25C Humidity=60%

Simulated DHT data sent: Temp=25C Humidity=60%

+
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