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Abstract

Introduction: Network needs in today's era include comprehensive improvement of communication and connections with more
bandwidth, minimum delay and high throughput. Software-defined networking is one of the most promising modes of future Internet
development due to their centralized planning and management capabilities. The load balancing problem for distributed SDN
controllers is one of the fundamental challenges of these networks, and a single centralized controller may cause reliability and
scalability problems, and although several controllers can solve these problems, a flexibility mechanism is required for load balancing.
Method: Therefore, in this research, a load balancing mechanism is proposed based on the load information strategy, so that each
controller in the system periodically reports its load information to other controllers, and the overload controllers of the plan, load
infomation They do not collect all other controllers before local decisions are made, which in turn reduces controller resource
consumption. A load balancing strategy is proposed in the proposed response time-based scheme for multiple SDN controllers, which
takes into account the real-time response time characteristics that change with the controller load. Another key part of the proposed
scheme is that all these things are done in the Ryu controller by choosing an appropriate response time threshold and processing
multiple overload controllers simultaneously, which can solve the load balancing problem of the SDN control panel of the overload
controller well. slow This model proposes to transfer the management of specific switches between controllers.

Results: In the simulation, the historical load and the future load of the switches were considered, and a switch migration algorithm
with double weight was proposed, which led to a decrease in the frequency of switch migration. Experiments have proven that this
scheme can quickly provide load balancing between controllers and reduce the number of switch migrations. The results showed that
this design can lead to the migration of the overload controller and quickly reduce the workload of the overload controller. As a result,
the proposed scheme can effectively achieve load balancing of multiple SDN controllers with high speed.
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ip link set vethO up

ip link set vethO0-br0 up

ip link set veth1-br0 up

ip link set veth2-br0 up

ip link set veth3-brl up

ip link set veth4-brl up

ip link set veth5 up

ip link set veth5-brl up

ip link set vethl netns gatewayl

ip link set veth2 netns gateway?2

ip link set veth3 netns gatewayl

ip link set veth4 netns gateway2

ip netns exec gateway1 ip link set vethl up

ip netns exec gateway? ip link set veth2 up

ip netns exec gateway1 ip link set veth3 up

ip netns exec gateway? ip link set veth4 up

ip netns exec gatewayl .ryu-vrrp vethl '10.0.0.2' 254
ip netns exec gateway? .ryu-vrrp veth2 '10.0.0.3' 100

p3Y syl waliis 5 Wy loyd byl ¥ JSCb

from ryu.Tib import hub
hub.patch()
import ryu.contrib
from oslo.config import cfg
import logging
import netaddr
import sys
import time
from ryu import Iolq
Iog.early_inlt_locf;( 0gging. DEBUG(
from ryuimport flags
from ryu import version
from ryu.base import app_manager
from ryu.controller import controller
from ryu.lib import mac as lib_mac
from ryu.lib.packet import vrrp
from ryu.services.protocols.vrrp import api as vrrp_api
from ryu.services.protocols.vrrp import event as vrrp_event
class VRRPTestRouter(app_manager.RyuApp:(
def __init_ (self, *args, **kwargs:(
super(VRRP TestRouter, self)._init__(*args, **kwargs(
print args
self.logger.debug('vrrp_config %s', args(
self._ifname = args[0
self._primary_ip_address = args[1[
self._priorit¥ = int(args[2([
def start(self:(
rint 'start’
ub.spawn(self._main(
def _main(self:("
print self
interface = vrrp_event.VRRPInterfaceNetworkDevice)
lib_mac.DONTCARE, self._primary_ip_address, None, self._ifname(
self.logger.debug('%s', interface
ip_addresses = [_IP_ADDRESS
config = vrrp_event.VRRPConfig)
version=vrrp.VRRP_VERSION_V3, vrid=_VRID, priority=self._priority,
ip addresseszip_adffresses#
self.logger.debug('%s', config(
re;i) = VIrp_api.vrr config§self, interface, config(
self.logger.debug('%s', rep
def main:()
vrrp_config = sys.argv[-3[:
sys.argv = sys.argv[:-3
CONF(project="ryu’, version="ryu-vrrp %s' % version(
log.init_log()
#always enable ofp for now.
app_lists = ['ryu.services.protocols.vrrp.manager,'
‘ryu.services.protocols.vrrp.dumper,’
‘ryu.services.protocols.vrrp.sample_manager['
app_mgr = app_manager.AppManager.get_instance()
app_mgr.load_apps(app_lists(
contexts = app_mgr.create_contexts()
app_mgr.instantiate_apps(**contexts
vrrp_router = app_mgr.instantiate(VRRPTestRouter, *vrrp_config, **contexts(
vrrp_router.start()”
while True:
time.sleep3999999)
app_mgr.close()
it __name__ ==

' main:"__

main()
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ip netns add gatewayl
ip netns add gateway?2
bretl addbr vrrp-br0
bretl addbr vrrp-brl
ip link add vethO type veth peer name veth0-br0
ip link add veth1 type veth peer name vethl-br0
ip link add veth2 type veth peer name veth2-br0
ip link add veth3 type veth peer name veth3-brl
ip link add veth4 type veth peer name veth4-brl
ip link add veth5 type veth peer name veth5-brl
bretl addif vrrp-br0 veth0-br0
bretl addif vrrp-br0 veth1-br0
bretl addif vrrp-br0 veth2-br0
bretl addif vrrp-brl veth3-brl
bretl addif vrrp-brl vethd-brl
bretl addif vrrp-brl veth5-brl
ip link set vrrp-br0 up
ip link set vrrp-brl up
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Simulation complete.
Packet loss rate at node 5 = 0.030303
Packet loss rate at node 6 = 0.010101
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