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Abstract: Background/ purpose: organization that execution
handling foundation on the Definite heart use paten
virtualization technique to extenuate expenditure. majority
organization use hypervisor- foundation paten virtualization
processing, which postulate hardware virtualization to support
many |/O and Estate at the ground scale. prescript / statistic
breakdown: hypervisor- foundation processing is delimited by
wretched motion, which can be sankalp by using implant -
foundation virtualization processing. However, check -
foundation mechanism also has purport. It is stiff to build
resilient implant - foundation mechanism, and Definite
devolution execution relapse if the current implant mechanism
interface is used. Epitome: To settle these case, this document
uses SDN technique and Kubernetes, which is used as a implant
orchestration method. further, mechanism vesiculation is mixed
with CNI of Kubernetes and materially samarpan mechanism
darkhast foundation on the Open mechanism Direction method
command for SDN. In other sound, we have evolved a new CNI
by remove the overlay mechanism and a pseudo viaduct used in
the spot Kubernetes. The Different evolved CNIs are outright
coalescent to the amphitryon mechanism for sublimate -
execution mechanism manipulation. advance / experiment: The
intercommunity of VDN and Kubernetes portion sublimate
execution and waxen mechanism competence. We weigh the
mechanism execution of the spot CNIs and the Different elevated
CNI in this document, which report the excellence of the new
CNI in terms of the premeditated mechanism flow capacity
results.
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[. INTRODUCTION

M any organization with Definite heart such as adventuress,
Google, Naver and Daum-Kakao execution handling
foundation on Definite heart. These organization Endeavour
to extenuate the expense of Definite heart manipulation.
paten move at very lowly average fruition stratum (pinpoint
than 15%). Virtualization software growth fruition
exemplary by fourfold or more, which means for a given
Incumbency that can be pseudo a combination can
exemplary extenuate the calculation of inartificial paten In
Commandment to extenuate the expenditure in terms of
Definite heart, it is important to extenuate the worthless of
rosette Estate.
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company use paten virtualization technique, which befitting
apportion rosette Estate and empower different handling to
extenuate such worthless. paten virtualization technique can
be split into hypervisor and implant technique. In
hypervisor- foundation processing, OS can be independently
founded, while the fundamentals stratum should progression
a Enough congeries of 1/0 asit uses hardware virtualization.
similarly, it outcome in a method that is exacting and slow
when trained a handling . contain - foundation virtualization
processing issued to determination this numeral. A implant
is a virtualization technique that power illumination and
acute manipulation by establish Extra OS to distinct the
advance for elevated virtualization. A implant - foundation
open wellspring virtualization podium is called a Dock
labour, and Google full-blown a Dock labour orchestration
tool called Kubernetes. Kubernetes perform personage in
different hordes and determination case in implant
mechanism amongst military and resources dispensation of
the amphitryon doohickey. However, it has an purport of
execution Downfall when planning the implant mechanism
Interface, and it does not warranty mechanism suppleness.

There are different investigation writing on CNIs used in
Kubernetes. Hao Zeng et a, the execution of mechanism
using current Kubernetes CNIs was calibrate. mechanism
execution was examine by using three CNI types that can be
applied in Kubernetes. The CNIs applied in the study were
blob, Flannel , and cluster Overlay. pursuance to the
touchstone on each CNI’s delay of ping, TCP flow capacity,
and UDP flow capacity, blob showed the supreme
execution. The study published that current CNIs have
mechanism object and cannot exccution as well as
connected orchestra amplitude. Therefore, this study direct
to configure Kubernetes to portion a promoted - execution
mechanism.  mechanism determinate and convened by
Korea establishment of knowing and technique knowledge .
KISTI is fabricate and evolutive , a software- demarcate
mechanism foundation wide area mechanism infrastructure,
as a next descent handling polymeric foundation on
KREONET. KREONET-S incorporate interior and
internaional mechanism, and all mechanism multiplier of
KREONET-S infrastructure are directed by the Open
mechanism Direction method command stage for new SDN
mechanism manipulation, management and handling. In
exceptional, KREONET-S portion materially assignation
mechanism moveable foundation handling for Deduction -
edge collaborative investigation, which demand a
volumetric volume of Definite handover and monitoring, by
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organize a advanced - execution mechanism Exhort by users
in a short moment duration. The main VDN handling
incorporate VDN dlicing, VDN guild, pseudo network
admission command (VNAC), and VDN DHCP (vDHCP).
VDN Slicing (vSlicing) is a performing that portion a
mechanism that can mortgage the leasing channel solicited
by users for an licentious amphitryon conglomeration by
using the OpenFlow numerator recipe. VDN confederacy
make relationship Definite during discontiguous SDN
mechanism holding, equity market the Definite in JSON
protoplast, and empower infusion among hordes that allow
fraternal relation. VNAC renovate the protection of Definite
infusion with Exterior mechanism for hordes connected with
foreign 1P doorway, and vDHCP is a performing for
circumstance automatical |P allotment to hordes partaking in
a VDN. In this document, we evolved new CNIs by
communicate VDN and Kubernetes to confer appropriator
with a advanced - motion devolution handling for a
volumetric flinder of scholarly Definite and adspection their
theatricals. We surmount with channel virtualization through
the ONOS monitoring by install the evolved CNIs to
KREONET-S and direct to exhibit the arrearage execution
of the new CNIsthrough execution tests.

I1.DEVELOPMENT OF AN OPEN-MASS
COMPUTING STAGE

In this document, we evolved an evidential - mass repute
bandstand by liaise VDN and Kubernetes. In this document,
we decode the dispute between the mechanism frame of the
spot Cabernets and that of the Kubernetes in the Different
evolved open mass itemize bandstand, as well as the gap
between present CNIs and evolved CNis.

Master Node

Figure 1. Fabrication of Kubernetes
The fabrication of the current Kubernetes is shown in Figure
1. The mechanism fabrication of the present Kubernetes
collection main mechanism rules and delineate plummet
Equilibrate by using a delegate. legume can be first
construct in Kubernetes only when an IP superscription is
apportion, which postulate the DHCP paten, and resources
circumstance knowledge is important as it is not known in
which tumult they will be construct. Such a mechanism
swaroop is called a handling finding swaroop. Kubernetes
uses the inlying DNS rosette to retouch the handling finding
swaroop. When a new resources is Generater, the IP track
and DNS names are chart with the resources to alow
entrance to it. The fabrication of the open mass computing
stage elevated in this study is shown in Figure 2. In the
stage, Kubernetes mobilize a pseudo mechanism by
attaching to VDN. In behest to construct Estate in
Kubernetes, an IP track should be designate before the
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resources manufacturing. The I P track can be designate from
VvDHCP by career VDN REST APIs. The Fabricate pericarp
can excecution movement after planning pseudo mechanism
foundation on VDN by using one of the two Different
evolved CNIs

Data Plane

34
\«zn_troﬂ\ Plane
B ¥

\\

Figure 2. Fabrication of the Open- mass Computing
stage

The CNIs evolved in this perusal are basically consolidated
in two ways. Macvlan can attach different hordes and was
evolved for advanced execution mechanism, while
amphitryon contrivance was evolved for darkhast in a
method that postulate advanced execution as it mobilize a
mechanism with the division of one NIC to one pericarp.
amphitryon tactics may requirement many NICs
notwithstanding, it is a essentia ceremony for users who
requirement advanced lease channel. The current CNIs in
Kubernetes use the overlay mechanism system that uses a
viaduct mechanism, which causes execution Downfall.
However, we evolved the Macvaln mechanism and
amphitryon contrivance, which have straightforward and
sebaceous mechanism frame by eliminate a viaduct between
the restrain and amphitryon. The Macvlan system can have
different Mac superscription at the same period with the
virtualization of substantial tactics to the amphitryon device.
amphitryon contrivance can introduce and use the original
NIC to a novice construct cod. Figure 3 shows the
fabrication of the elevated CNIs (Macvlan and amphitryon

Spec).
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Figure 3. Fabrication of evolved CNIs
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[I. KUBERNETES PERFORMANCE EXPERIMENT
ATMOSPHERE

This segment delineate the mechanism execution touchstone
that were featured after planning mechanism using
Kubernetes with current CNIs

Figure 4. The atmosphere for testing the execution of
CNis

The atmosphere for verify the execution of the CNIs in
Kubernetes is shown in Figure 4. The preceptor and anbury
were founded in one rosette to manage Kubernetes. The
preceptorial was consolidated on a pseudo device using
pseudo cincture, while the bale was consolidated in the
factual paten amphitryon. For CNI execution checking in the
WAN, rather than LAN fragment, the Kubernetes
atmosphere in Figure 4 was configured in Dagjeon, and the
execution reconnaissance paten was erected in Busan. The
execution test was perform by install a pseudo mechanism
with a 1 Gbps smattering channel between the cod construct
by Kubernetes in Dagjeon basis on SDN and the
implementing dimension rosette in Busan. In this
Experiment, raindrop, Flannel, and Weave refined were
used among the current CNIs, and the execution of the CNIs
fresh elevated in this perusal was aso Experimented in the
same atmosphere. In rise, for a execution Experiment
between neuter Kubernetes atmosphere in which the evolved
CNIs are germane, two unattached Kubernetes Experiment
atmosphere were set up in Dagjeon and Busan with a 10
Gbps pseudo mechanism construct in between the two to
scale the execution between cod in Dagjeon and Busan.
forward more, we applied Iperf3, a paten mechanism
execution reconnaissance schedule to aggregate enquire
Definite, and mature the execution of each CNI for 1,000
seconds.

IV. PERFORMANCE RESULT

This segment shows the execution outcome of current CNIs,
i.e, blob, Flannel, and Weave incorrupt, applied in
Kubernetes and the CNIs evolved in this perusal.
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Figure5. CNI execution dimension in the Kubernetes
1Gbps Experiment
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Figure 5 shows the execution dimension outcome of the
amphitryon and the execution dimension rosette through the
1Gbps Experiment bed, the execution dimension outcome of
the three CNIs of the current Kubernetes, and the CNI
performance reconnaissance outcome. Figure 5 shows that
blob has an moderate execution of 904 Mbps, Flannel has an
moderate of 895 Mbps, and Weave Net has an moderate of
905 Mbps. On the other hand, the execution of the
prominent CNI Macvlan is 938 Mbps, and the average
execution of the amphitryon contrivance is 940 Mbps. That
is, when execution dimension is featured at a orchestra
channel of 1 Gbps, the execution of Macvlan and the
amphitryon spec is tantamount to that of the actud
amphitryon, and the execution is higher than that of the
traditional CNI of 30 Mbps. Figure 5 shows graphs of
execution metering outcome of the amphitryon and
execution metering rosette in a 1 Gbps Experiment bedstead
and those of three CNIs used in Kubernetes and the evolved
CNIs. In Figure 5, the moderate drama of Calico, Flannel,
and knit network are 904 Mbps, 895 Mbps, and 905 Mbps.
Meanwhile, in the content of the CNIs evolved in this
writing, Macvlan shows an moderate execution of 938 Mbps
while amphitryon spec shows that of 940 Mbps. In other
sounds, when execution is mature in the 1 Gbps orchestra
span, the theatricals of Macvlan and amphitryon spec are
identical to that of the real amphitryon, which is more than
30 Mbps highest than those of the current three CNis.
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Figure6. Evolved CNI execution dimension result via
Kubernetes 10Gbps Experiment bed

When verify a Experiment by embed the evolved CNIs in
the 10 Gbps orchestra span, the moderate execution of
Macvlan was 9.7 Gbps while that of amphitryon spec was
9.88 Ghps. Figure 6 gesture that Macvlan shows a highest
execution but an unstable mechanism execution. However, it
was permanent that amphitryon spec demonstration a stable
mechanism execution. This is because the NCI of the
origina amphitryon is apportion to amphitryon instrument,
which assures a advanced and static execution. Moreover,
the evolved CNIs can use resilient mechanism by attaching
with a VDN. They can bestow users with mechanism sitting
their necessity without the intricate mechanism settings that
were antecedently expected by using the mechanism
virtualization festival of a VDN with more secure
mechanism. Figure 7 reaffirm the likelihood of method
virtualization of cod construct in Kubernetes via the ONOS
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controller when the open mass computing stage is germane
to KREONET-S. The figure shows that cod were Fabricate
by Macvlan and amphitryon spec CNIsin Kubernetes
method established in Dagjeon and Busan, and the present
Fabricate cod can be hindered in the ONOS UI.
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Figure 7. Cod appended viaONOS GUI

V.CONCLUSION

Background/ purpose: organization that execution handling
foundation on the Definite heart use paten virtualization
technique to extenuate expenditure. majority organization
use hypervisor- foundation paten virtualization processing,
which postulate hardware virtualization to support many 1/O
and Estate at the ground scale. prescript / statistic
breakdown: hypervisor- foundation processing is delimited
by wretched motion, which can be sankalp by using implant
- foundation virtualization processing. Many organization
with Definite heart such as adventuress, Google, Naver and
Daum-Kakao execution handling foundation on Definite
heart. These organization Endeavour to extenuate the
expense of Definite heart manipulation. paten move at very
lowly average fruition stratum (pinpoint than 15%).
Virtualization software growth fruition exemplary by
fourfold or more, which means for a given Incumbency that
can be pseudo a combination can exemplary extenuate the
caculation of inartificid paten In Commandment to
extenuate the expenditure in terms of Definite heart, it is
important to extenuate the worthless of rosette Estate. The
mechanism fabrication of the present Kubernetes collection
main mechanism rules and delineate plummet Equilibrate by
using a delegate. The preceptor and anbury were founded in
one rosette to manage Kubernetes. The preceptoria was
consolidated on a pseudo device using pseudo cincture,
while the bale was consolidated in the factual paten
amphitryon. This segment shows the execution outcome of
current CNls, i.e, blob, Flannel, and Weave incorrupt,
applied in Kubernetes and the CNIs evolved in this perusal.
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