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ABSTRACT

Recently, according to the proliferation and diversification of cloud users and services, the demand for a
software-based resource management and integrated control system based on a more granular virtualization
technology is increasing away from the existing cloud resource operation and service provision method.
However, it is difficult to comprehensively consider the management and control of various cloud resources,
including computing and networking, in order to provide various services required by users. Futhermore,
existing systems are limited to quickly manage and control on demand. Accordingly, we propose an integrated
orchestration system that considers the location and load of the distributed cloud resources. The proposed
system can efficiently provide by integrating container-type virtualized service resources in a distributed cloud
environment and virtualized network resources in a software-defined network environment. In addition, the
proposed system is demonstrated by implementing and applying the proposed orchestration system to the SDN
wide area network environment that is actually built and operated. We also show the results measuring the data

transmission performance between containers that are dynamically created according to the user requirement.
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Table 1. Main parameters for orchestration system configuration
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Name (Type, Required/Optional)

Description

id (string, required):

unique region id

name (string, required):

region name

mode (string, required):

service mode

config (string, required):

kubeconfig file path

namespace (string, required):

namespace of kubernetes

macAddress (string, optional):

mac address of general mode service interface

city (string, optional):

city as location

weights (object, required):

weight for location select, specify city and value
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Notation Description
L Set of distributed service location
C Set of locations deployed Kubernetes infrastructure
b Normalized link utilization between location i and j, 0 <1, ; <1
cv; Normalized centrality value of location i, 0 <cv; <1
dv(c,[) Data volume related with requested user service in Q
Pe,r,) Set of external links on the path between C and L,
d(c) Initial service CPU resources demand
d(m) Initial service memory resources demand
d(s) Initial service storage resources demand
ric, G) Availalble CPU resources in Kubernetes C
r(m, C) Availalble memory resources in Kubernetes C
(s, C) Availalble storage resources in Kubernetes C
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F) — A pod has a interface directly connected to one (unused) of node interfaces
— IPAM: VDN-vDHCP (via REST API)
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Fig. 4. GUI for VDNO configuration including container
creation
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Table 3. VDN-CNI configuration in Kubernetes environment

Kubernetes CNI Configuration

{

"name”: “multicni”,
“type”: "multicni”,

"default”: “macvlan”,

“plugins”: [
{

“ipam”: {

"password_text”} ]
}
1,
{

"ipam”: {

"password_text"} ]

"name”: “macvlan”,
“type”: "macvlan”,
"master”: "NIC”,
“promiscMode”: t

/Itypell: //vdhcpll,
“servers”: [ {"url”: "http://IP Address:Port/dhcp API path/”, “user”: "user_name"”, “password”:

"name”: "host-device”,
“type”: "host-device”,
"devices”: [ "NIC#1”, "NIC#2",

"type”: "vdhep”,
"servers”: [ {"url”: "http://IP Address:Port/dhcp API path/”, "user”: "user_name”, "password”:

“kubeconfig”: "“fhome/kube/.kube/config”,

“NIC#3", ...],

1
}
1
}
o, A== Au Ade Tk FelvlE s & anavian | (e
73" © /\]——S-X]-7]— ;q;qs]_x] % 7§T 3 qu O]]/H X‘”O]'ﬁ']' DHCP Server [ KREONET-KR-Default (203.230.72.1) %
HrS Eale] Al xEle] 20 @ ATl walk A | T "
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creation
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onos> vdno-list
ID { 2b6@bfeS-7960-4039-b36c-2fdS56d@e336b }:

name [VDNO-Test], mode [DTN], region [Seoul-DTN]

dhcpId[@], state [COMPLETE]

image [ubuntu:14.04]

cpu [S]core, memory [4@96]MB, storage [60]GB

ipAddress [203.230.72.3], hostId [A@:36:9F:7F:89:93/None], vdnId [9a93co|
b3269]
ID { 8cl6Qa2d-cf4e-4489-afde-e4c730d73e27 }:

name [VDNO-Test], mode [DTN], region [Daejeon-DTN]

dhcpId[@], state [COMPLETE]

image [ubuntu:14.04]

cpu [4]core, memory [4@96]MB, storage [S50]GB

ipAddress [203.230.72.2], hostId [A@:36:9F:C5:4C:5E/None], vdnId [9a93co
b3269]

2| 6. ONOS CLIE 53+ A Adlold 34 Au 3l

Fig. 6. Information of created container host list through
ONOS CLI
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Fig. 7. VDN topology created through VDNO
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Fig. 8. Example of GUI for VDNO list and deletion of selected container
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