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ABSTRACT

In today's digital world, large amounts of data are generated which
cannot be processed or managed using traditional computing systems.
This has resulted in the emergence of a number of high-performance and
distributed computing frameworks. Apache Spark is a computing
framework which is distributed in its nature for big data processing.
Spark uses a cluster of machines to process data in parallel in order to
complete its task. Spark must manage the cluster of machines while
working in a distributed fashion in order to produce the desired results. A
cluster manager assists Spark with this management and arranges the
resources needed to run the applications. Kubernetes is a new cluster
manager that allows Spark to run in containerized environment. However,
when making scheduling decisions, the Kubernetes default scheduler
does not take into account the heterogeneous nature of computing nodes
when scheduling and deploying different workloads in a distributed
computing environment, nor does it take into account real-time usage of
computing nodes.

In this dissertation a new system has been proposed and
implemented which is named as Hetero-Kubernetes. Hetero-Kubernetes
categorizes computational nodes in a cluster into two sub-clusters, each
managed by a separate special scheduler, allowing the system to
distribute and parallelize the scheduling process between the two
schedulers, Kube-Spark and Kube-EDIoT which are programmed using
Go Language.

Kube-spark manages the first sub-cluster which consists of
traditional computers to schedule big data components on it using FCFS

scheduling algorithm whereas Kube-EDIoT manages the second sub-



cluster which consists of Raspberry pi devices to schedule IoT
applications on using a new proposed HRRMLQ scheduling algorithm.
Hetero-kubernetes integrates two critical components to makes
more efficient scheduling decisions : Real-time computing resource
monitoring and scheduling. Kube-Spark and Kube-EDIoT rely on a new
proposed resource management algorithm which is named as " capacity-
aware scheduling algorithm". Experiments show that the Hetero-
Kubernetes system outperforms the default Kubernetes system because
the Hetero-Kubernetes schedulers always choose the node with the lowest
resource usage as well as Kube-EDIoT scheduler can schedule high
priority pods first while also reducing the starvation problem that
multilevel queues may experience. Furthermore, Hetero-Kubernetes
approves its ability to schedule pods on nodes based on real-time resource

usage metrics, which in turn load balance among cluster nodes.



sl daaly
bl lly qugmlal agle 43l

dejgall calilaal) B Ajigial) Algand) cppend

dadall bl alglal dwilaial) &

&) Gua IS (il

8115383 Aag bl
Gguladl agle

&

iyl

Sl s ady A b gisall MY

+2022 21443



-

AMAl)

sl Lgiallae Sy W il 5 eclilal) (e 530S liaS o L) aly ¢ asall a8 1) Allal) b

Lgnll Lhl e me Hsela ) el ool a8y Apadall Ao sall Aekail aladinly Ll
Aallaal ¢ 5 ge down Jae ) 8 Apache Spark .s2¥) lle e 5S anii il de sl
Oe Dl sie JSG& Ll dalladd 4w all N (e de gane Spark padivg dedall CUL
48 sl Jaall U1 i pall die de gena 5,13} Spark e a4y slhaall ddles JLS)
slY) eda 8 Spark 4 siall da sall juae 2eluy 3 5a el gl 3:8a3 Jal (e de )5
& ezl Spark 4 zews 33 a8k s e Kubernetes . <linkaill sl
Kubernetes Jsaae 2ab ¥ ¢ Qgaall @il 8 Jad) die ¢ @l aay clyglall &y
e Jleal p3ig Agan vie Do gall Sl dilaiall je daphll jlie¥) 4 ol i)
Ao gall diad el gl b alaati¥) e W) 8 280 Y5 ¢ de ) e da ga Ay 8 ddlid

—aiay Hetero-Kubernetes (cavs 2 aldai 28t 5 =) 38 o3 da g jla¥) o8 &

JS Dl ¢ e 8 Ofie seae I g sall plaill (8 duw sl SSe Hetero-Kubernetes

O Al dilae 33l 505 a5 paill ey Las ¢ Juadia gald Jane danl 5 Lagie
Axd Go plaaiuly Liaa i (il s Kube-EDIoT s Kube-Spark ¢ ol sasll

Ll eS8 eal o 0S8 A (V) Lo Jill de sendd)l Kube-spark sy

Kube- s L FCFS g0 4 )l o3 aladindy Ledde dadizall cililal) <ils oS4 4 goal

ik A gaal Raspberry pi 8Jeal (e 0588 Al 4l e @l de ganall EDIOT
. HRRMLQ iems o30n da e 430 ) ) 53 aladindy Lggle s LuSY) < i

A8 e 3ol ST A s <l ) 8 AASY (Jlage (Ui sSe Hetero-kubernetes g

Kube-EDIoT s Kube-Spark ¢ JS iz Al gaally xdll cdgll & dossall 2 ) 5e
AS el Al ganll dpa A" cand Al Baaall A faall o) sall 3l dpeyla e
Kubernetes oUsi e (35l Hetero-Kubernetes aldas o) <o ladll el el aall
alasinl J8 @y saadl Wil (5 a; Hetero-Kubernetes (dsiae oY (ol Y

& e Y ) Adladl 25 51 5W) 3 il sall A gaa 43S Kube-EDIOT () &dbal o) sall
Gl el e 3 0le Gl gl sania JUREY) L3 B Legal 8 8 Al g oeall A



