{hary5832, gyh0808, kusuk007, tmskim}@korea.ac.kr
Performance Evaluation of ODL High Availability on the Distributed Controller
Cluster Environment

Woo-Suk Jung, Young—Hoon Goo, Kyu—-Seok Shim, Myung-Sup Kim
Korea Univ.

ok

(e}
o

Hzo £zEGe] Ao YEALEDNE i wol Fohdum td eFas AEBHEe] ANHm
Asgele Fad A% AL £ bt FesHES TASE AEEUE F ddo AREYelA Felh BT 49,
] =

W glE ©Ess AEEHQ OpenDaylight (ODL) AEEei7h thareh Aol A-a
el FEHZA 2881 NS SAHsIY FHaH 1784 d5S HAESY. 23S F3
e 2E FANA Fe] AEZHI gLEHE BE Ao Ao disle] 7 o]Fo] X 3
Shard ¢ 427} =718}kl Leader 7} ¥4 wel Au) 2~ x| dA7bo] Holds & & gtk

Kl

UE AEEY7E 2 4% WAl 83 5 = 3784 (High Availability)o]th, & =
1<l A

o

I e B =FdAe B HEEY Ay A9

o= ODL Zel2® 17h84d Aed7tE fstd ode

dEshe ZREFZ FA9  HESAH  IHHE o das MHAslal, o]& ODL HEEZ7 IS5
SEAQ SAE JAEL olE ATEY A9 o 5o} 7t Aol st H Aol FE AIZHE AU
Y E Y7 (Software Defined Networking: SDN)o]#}&= 2 AoAME Ad 374 % ODL HEE#Y Fx o
MZE 502 FdidAe =80 At E d et T "t AWgsla, 3 FeAe A W
u$- Fa%k A+ FAHelth [1,2] A3t O8l3 4 FeM s AES Ay

ol w He sxEg] Ao HEZJSDN)O
e Ao Mas fa es, mas deld I ODL Belad w8 gve
A5l AREL UWEYA SDN & AE38l7] A AEEY Ze&H #FHAAIY ODL E#2H
A &etal vk, @Al SDN ¢ FdE& Hd 7HF wol a7 AEEIHE f8 oel 7HA 222" Bl
AMEEE ZREEFL QZIZE9EHR o]l= SDN ArekS A 3al North Bound ©l4] CRUD(Create, Read,
AFHE B4 ZREFo|n AEZE 7} data-plane & Update, Delete)d®# S F7142 838 FastHA, 7
Ayt ZF2FE 29A 92 gHAA AdAFse A 8 Aol S5 g% 9 AEa AAANTES
control-plane 9 &-& =1}, [3] =319t}

H ®e x9ys ®a 3E OpenDaylight(ODL)& e
=9 FAFAA UEYI Aol = A AuAES ! !
AFsts ZHYHIE T3] Al Ema Aol A | 1
F98h= SDN 7EZE AP Zzasolr. &) ! g |
ODL *=2AEo|x=  (Cisco, Juniper, Ericsson, L MONITORING, RESTCONE |

VMware ¢} #& F2¥ IT JAlEso] Mol st r__,/___l___\______

a r
gon, HEl= #H FHA W@ Lithium Wdo|d, i : i i
OpenFlow Y& A Y¥3t= 7]E9 SDN ZAEEZHEY 1 i | i
=22, ODL 9 74 BGP, SNMP, LSIP, NETCONF % <] 1 | } !

t}aFsl  SBI(South-Bound Interface)® A Qdtt}e= L bk
Fde] Ut

o]21g SDN #AstellA FHAHZE H HEEHE

T Fe] HEEe A Hort AT Ag, oE nAT

AEZH7 SA I 455 dil st Al=" Figure 1. Experiment environment

gj;%u}%? st a7k e g 8% de AR T Figure 1 & 29 #74S w48 & oz, s}
‘ AFEA VM & B3te] 3-Node 282 #4& 74

st

=2 BK21 E#2= ARIWNo. T1300573) 2 201519 5] AesH7F g4 ODL & AlSHYd +xE 7ML

e Aoz AREANZ|SAZTAES] XY (B0101- 71 %1 AlSQ] Network Applications Orchestrations

15-233, =vtE HEA AL 7 s/)E wrol 8w 4 &  Services AT Y HEY  HEYZ

) EeAeldow  pAEel  ODL o  Algshs



NBI(North-Bound Interface)?]l REST APl & %3
ODL ¥ F218tA #Hrh + ¥4 A5 ODL AEEY
ZH9E AT EEs dFdE 98l OSGI(Open
Service Gateway Interface) ZHUYAE 7|Wto =

AE ek, =g ODL HAEEH ZHAE AT el

SAL(Service  Abstraction Layer) AZ& Fol
ZEZH7 AFste 7lsEe g F43 715

A ¥ g},

ODL Z#2HoiA HAEEZZHE Shard = @YY
tolE] xEo]d uelElE AFer), ek 17HEAAS
A8yl 8 7zt AEEZHS Shard H°|EE Raft
algorithm ¥} Gossip protocol & %3] %7]3}3t}. Raft
algorithm = Shard log ZA1¢} Shard Leader X309
AF&E ™| Gossip protocol & ODL °|4 Remote RPC ¢]
Route registry HA1E $13] AF&-"r} 3-Node 37l A
stye] Leader ¢ 2 7He] Follower 7F <2344,
Leader ¥ Shard B5A4& FLZ3t}.

AFE fsted F 5 7HA 9] Aol s AA el
Fo|A3-e Table 1 3 o] d}e] Shard 2 o] o]z
Single Shard 73} o{2] 7§¢] Shard & ©]F°1%] Multi
Shard #7420 <%= YFal, Multi Shard ¢l 4 $-oll+=
3o AEZe7t BE Shard 9 Leader ¢ Single
Leader &7 3 Shard ¢ Leader 7} Z} HAEZZ S|
21¥ Distributed Leader 91 A$-= i3] 2z

8o thste]  Leader, Follower & 39
HAEEZ#7F Down ¥ 452 A3
Shard Condition S s
Condition
Test Case 1 Leader Down
Single Shard
Test Case 2 Follower Down
Test Case 3 Multi Shard / Single Leader Down
Test Case 4 Leader Follower Down
Multi Shard / One Controller
Tt Lase Distributed Leader Down

Table 1. Fault condition table

m. 28 23

ODL AEEZ# A= Default Shard AAH2 default,
topology, inventory, toaster, car ~L2] 3L people ¢ 6 7}
Shard & FA % Multi Shard 374 o]t}. Single Shard
4 FAs7] 98 module-shard.conf I3}
modules.conf L& FA3te] A3 glo

Test Case 1 9] 7% Multi shard, Single leader
34 AA3 F 7]E9] Leader & Down A7t} o]
T N2 AHMEF Leader oA HolEHE WAHF AL,
golelE WMA3 F 7|&E Leader & UTHA] Up At
MZL Leader oA WAE do]El7}t 7] Leader ©l
5718 H+e=A F1% F, Down AHEldlA tiA] Up =
71 Leader oA dlo|g6E ®wAct A" dolgr})
AMZE Leader o 5718} H+=A E1gt) vpA|g o=
7138 H717HA9] Al SAe. YR A n o]}
2o o2 Ayt

Table 2 = 23 A& A g 3 e]th. Sync & Down
HAYW AEZZ7E oAl Up HaL, F713t ¥H717HA
=43 AIZF Veri &  F7|37F  olFon &

Verification ©] €5 H7|7kA] ZH43 AIZHE 9n|sta,
Total & Sync ¢ Veri #8S& &3 A7tS 9u|dig)
A8 Axs T3 ODL HEE#E 3-Node ZF#2H
Aol A 3lte] = Hol

ZEZ#7 Down HE B
e et 2 17MEAdS RAES ¢4 5 Aok
L3l Single Shard 7oAl Multi Shard %
Aula AAXZHe B ow Single Leader 7 0]
Distributed Leader #HAHT 2 AAAZMS HAS
& A
ODL HEZHE &% do B =& arke4

ol
T
o

“
o rlo

AeH7F A3E w33t Shard 9 7149} Leader ¢
Bielr A9g Ba HHd wme Hge ODL
ZesE B4 44T F 9
. Multi-Shard
Sl S MAELERERS ]| e
Single Leader
Leader
Leader Follower Leader Follower | One Controller
Down Down Down Down Down
sync | gg 256 226 232 262
(ms)
verl | 537 516 559 550 553
(ms)
Total | 745 772 785 782 815
(ms)
Table 2. Delay time table of each fault condition
V. 28
H =RqAs LZ4L2~ SDN HAEEZ F 3yl
ODL HEEH9 ZH2~H 1784 A5H7ME 93
o geade A4sn olg FEar ARe
=439t
28-S B3 ODL HEE#HE 3-Node #4b
AEEZY 292y A A 3 HEEZ7E FelE
WA A7 mE ] diste] Auls B} olol

A
e =2 A7HEAE BA3ESE & & Addd. E=F
Single Shard o4l Multi Shard & Shard 7} oy
Single Leader ©llA Distributed Leader % Leader 7}
Sk oEk AMula XAAke] EodS & F

s
AT

(1] A5 " E Mujx A58 AF LEE25 7|8 SDN
)

30.3 (2013):

[2] Mayoral, A, et al. "Experimental validation of automatic lightpath
establishment integrating OpenDayLight SDN controller and Active
Stateful PCE within the ADRENALINE testbed." Transparent Optical
Networks (ICTON), 2014 16th International Conference on. IEEE, 2014.

[3] McKeown, N.; Anderson, T.; Balakrishnan, H.; Parulkar, G.;
Peterson, L.; Rexford, I.; Shenker, S.; Turner, J. OpenFlow:
Enabling Innovation in Campus Networks. ACM SIGCOMM
Comput. Commun. Rev. 2008, 38, 69— 74.




