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Stable Distributed Load Balancing between Controllers in Software
Defined Networks
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1- Faculty of Computer Engineering, Iran University of Science & Technology, Tehran, Iran, Email: hodastar_22@yahoo.com
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Abstract: In recent years, Software Defined Networks (SDN) have been raised as a promising approach to improve the network
programmability and management of computer networks. It consists in separating the control plane from the data plane and
centralizing the control part of the network. Due to the rapid growth of computer networks in terms of number of switches and the
amount of transiting traffic, the distributed architecture with centralized view on the network has been designed for control plane,
enhancing the scalability, availability, fault tolerance and reliability. In such a distributed architecture, the load balancing between
controllers plays an important role towards the optimal use of networking resources. To address the aforementioned challenges, we
propose a stable distributed solution for load balancing between controllers in software defined networks. The proposed solution
collects information on the amount of load of controllers and their corresponding switches. Based on this knowledge, the controller
with the highest overload migrates the switch leading to the best enhancement in load balancing of the network to the least-loaded
controller, if the network load is not balanced and the migration benefit is significant compared to its cost. The proposed solution
inhibits simultaneous migrations triggered by distributed controllers to avoid cascade re-migrations and ensures the network stability.
The results of the test-bed study of the proposed approach show that out solution outperforms other counterparts up to 15% in terms
of average memory consumption, 50% in terms of controller traffic throughput and 70% in terms of processing time of the
overloaded controllers.

Keywords: Software-Defined Networks (SDN), OpenFlow, Distributed controllers, Load Balancing.
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BeforeMean_Devyyerioad =| Loverioadea — average_load|
BeforeMean_Devygrger = |Lrarge: - average_load|

/lassuming Doing migration for Migrated_Switch with
Lmigrated
NEWLOverLoaded = | LOve‘rloaded - Lmigratedl
NEWLTarget = LTarget + Lmig‘rated
AfteTMean_DEUOverLoaded =
average_load)|
AfterMean_Devygyger = [INeWLrqrger - average_load|
Output:
0: Migration is not efficient
1: Migratin success
1:1f
(AfterMean_Devyyerioad <
BeforeMean_Devoyerioaa && AfterMean_Devrgrger <
BeforeMean_Devrqrget )
2:0f
(|AfteTMean_D€U0verLoaded -
BeforeMean_Devoyerioaded| =
Ty && |AfterMeanDevTaTget -

BeforeMean_Devrgrget| = Ty )
3: Do_Migration()
4: Return 1
5: Else
6: Return 0 // Migration is not efficient

|NeWL01;eTLoaded -

Jgiuo dmaster « slave 51 185 o5 Canlgm 0 Jlu)l b g 005 0
ploml ol Jsb 50 098 oo g cnl laply (B3l 5 <l
(HA - TCP)"' YU (s pins o yiws L TCP &Vl 5l e o Lo
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0asS Sl eslauwl b oy, 90 ;o bl oo broaisS J yiuS aen L
oS J,uS S, a5 floodlight master as—. [V¥] floodlight
oS S 5l glasls ¢ lgbs e [V F] OpenFlow 5Ly
Lgs 0aiiS S ol iload (s 5lwosly il oo [10] Beacon
2 Sl slaglyzr Siales ol V9] 55 mige slaesss
3wl a3l axwgs OpenFlow S5, Loy SDN Lo s
J—sle picass (59, ,— Open JDK 1.8.0 4 OpenVSwitch 2.3.90
oxijls y wiwd ¥ g (RAM) 4, cobllKS A Larass L Ubuntu 14.04
el 0l oolawl VirtualBox (gg, ool cual (gjle cpiile o
S 4 alie lgreay [VY] mininet 2.2.1 aseas 5l eoplp ogdle
g baiw o)l 15l lgica; wireshark «glae slas5s)g: 95 ol
33,5 o oolainl S8l ader Il laicay iperf g aslils

lo el 75 ¥ ¥
ol o ool ¥ IS Gillae (535)5n55 el S (595 2 W yges]
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Input:
{L4,...,L,} = List of all controllers' load
{Ls1, ... Lsn} = List of all switches' load
LT1: Load measurement threshold
Balance_rate = Load balancing rate
Output:
0: no need for SDN controller load balancing
1: SDN controller load balancing success
-1: SDN controller load balancing fail
: L¢= Load measurement()
2If L <LTI:
:Return 0
Else
{L1,...,L,} = Controllers_Load_Collect ()
* Lypay =max ({L1,...,.Ln})
' Ltarget = Limin =min ({L1,...,Ln})
. Cidiqrger = id Of the target controller
XioaLi
n

: Average_load =

1¢n
Zhi=1li

10: Balance_rate =

max

11: If Balance_rate> 0.8 or L¢ < Lyyax
12: Return 0
13: Else
14: Mean_Devrqrge: = |Averag_load - Ligrger |
15: {Lg4, ... Lsn} = Switches_Load_Collect()
16: For each switch i of this controller
DSi:| Mean_DevTarget' Lsi|
17: DSppin = min {DS;,...,DS,})
18: Dpid = id of switch with DS,,;,,
19: If (Successful_SwitchMigration(Dpid))
20: SendRoleRequest(Dpid, slave, Cidqrget)
21: If success
22: Return 1
23: Else
24: Throw Exception
25: Return -1
26: End if
27: End if
28: LT = AdaptiveLT({L1, ....,Ln})
29: End if

soloidny by 1) i yeSl

//before migration
Input:
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