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SDN != OpenFlow



AocrouHcTBa SDN
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Apxutekrypa SDN

APPLICATION PLANE (Cloud, Data Center, SDN, other applications)

CONTROL PLANE (Routing, Traffic Engineering, Mobility, etc.)

DATA PLANE (Router, LAN switches, firewall etc.)
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Netrwok Function Virtualization

Co3pnaét KoHKypeTHoe Cospnaét abcTpakuuio
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Managment and Orchestration

OSS/BSS

Service, VNF and Infrastructure
Description

Orchestrator

EMS 1 EMS 2 EMS 3
VNF 1 VNF 2 VNF 3
e e e
NEVI
Virtual Virtual Virtual
Computing Storage Network
Virtualisation Layer
Vi-Ha I
Hardware resources
e Computing Storage Network
Hardware Hardware Hardware

Virtualised
Infrastructure
Manager(s)

NFV
Infrastructure
Platform
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OpenFlow

OpenFlow
Protocol

Secure
Channel

Flow
Table

OpenFlow Switch
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OF at RouterOS

* 1) YcraHoska OpenFlow Package:

iTh Check For Updates Enable Disable LIninskall Urschedule Dowvengrade Check Installation Fing |
|I'~.Iame 4 |'-.-'ersin:nn |Build Tirne: Scheduled |‘F
S openflow &.34.6 JunyD& 2016 08: 3727 :
‘B'F&u’f‘e'?n‘%‘-‘s‘rﬁﬂs" 6.34.6 Junf06/2016 08137127
B advanced-... 6.34.6 Junf0&/2016 08:37:27
S dhcp 6.34.6 Junf06/2016 08:37:27
¥ hotspot &,34.6 Jun0ef2016 083727
& 0 6.34.6 Junf06{ 2016 0837127
& ripls f,34.6 Junfogfz016 053727
& o 6.34.6 Jun/06/2016 08:37:27
Sirouting f.34.6 Junf0&f2016 053727
B security f.34.6 Junf0&/2016 08:37:27
B system f.34.6 Junf0&/2016 08:37:27
B wireless-cm? 6,346 Junfoafz2016 08,3727
12 items (1 selecked)




OF at RouterOS

« 2) Hactpouka OFSwitch:

===l Siikch

“a Mesh

EEE

o OpenFlow
4 Routing
-§:§§ System
Q QueUes
|| Files

LJ Log

. padius
% Tools

|Marme ¢ |Datapath ID

|Passive Part

[Controllers

S

1/E4:80:8C:9E:97:68

OpenFlow Swikch <owswz =
Marne: |Dwsw2 QK
Crakapath I0: |1,|'E4:ED:EC:9E:9?:E~E| Cancel
Passive Port: | |""" Apply
Controllers: [192.168.0.1 L e—
Copy
Remove
enabled

192, 165.0.1



OF at Router

« 3) AobasaeHne noptos B OFSwitch:

Switches | Flows F'Drt5|

#| =] [v][%] |7]

|Interface £ | Switch

::::: CpenFlow Par =l 23

vlanBas Inkerface: E
Switch: |owswz |i| Cancel

Apply

Port Mumber:

Tx Bwkes: |13.5 MiB Disable

Tx Packets: (22,3 KiB Copy

Tx Drops: a] Remove

Hekle

Rx Byktes: (9.1 MiE
Rx Packets: |6.9 KiE

R Drops:

1A 48

|ena|:||eu:|

3 items (1 selected)
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482616242
BEE324472

OF at RouterOS

* 4) lNpoBepaem CBs3b C KOHTPDOAAEPOM:

192.168.0.1
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TCR
OpenFlow
TCR
OpenFlow
TCF
OpenFlow
TCP
OpenFlow
TCP
OpenFlow
OpenFlow
TCP
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TCP
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OpenFlow

194
G
94
74
BB
7
G
7B

1134
BB
Gl

[RST, ACK] Seq=1

38300 — 6633 [ACK] Seq=1 Ack=1
Type: OFFT_HELLO

6633 — 38300 [ACK] Seq=1 Ack=:
Type: OFFT_HELLO

38300 — 6633 [ACK] Seq=9 Ack=:
Type: OFPT_FEATURES_REQUEST
38300 — 6633 [ACK] Seq=9 Ack=1
Type: OFFT_FEATURES_REFLY
6633 — 38300 [ACK] Seq=17 Ack:
Type: OFFT_GET_CONFIG_REQUEST
Type: OFPT_BARRIER_REPLY

6533 — 38300 [ACK] Seq=45 Ack:
Type: OFPT_GET_CONFIG_REPLY
6633 — 38300 [ACK] Seq=45 Ack:
Type: OFFT_STATS_REQUEST

Type: OFPT_STATS_REPLY

6633 — 38300 [ACK] Seq=57 Ack:
Type: OFPT_VENDOR



POX

POX 0.2.0 (carp) / Copyright 2011-2013 James McCauley,

INFO

INFO:
INFO:

:host_tracker:host tracker ready
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:

core:POX 0.2.0 (carp) is up.
openflow.of 01:[ed4-8d-8c-9e-97-68|1 2] connected
openflow.of 01:[d4-ca-6d-4a-3e-el|l 1] connected

host_tracker:Learned 532771577436008 1 d4:ca:6d:4a:
host_tracker:Learned 532771577436008 1 d4:ca:6d:4a:
host tracker:Learned 532771577436008 2 ed4:8d:8c:4d:
host_tracker:Learned 532771577436008 2 e4:8d:8c:4d:
host tracker:Learned 515440858775265 1 18:03:73:58:
host_tracker:Learned 515440858775265 1 18:03:73:58:

Je:
Je;
C2:
:b& got IP 0.0.0.0
af
af

CZ

openflow.discovery:link detected: e4-8d-8c-9e-97-68|1.

host tracker:Learned 532771577436008 2 ed:8d:8c:4d:

openflow.discovery:link detected: d4-ca-6d-4a-3e-elll.

c2:

et al.

gl
e2 got IP 192.168.88,253
b&

1b

1b got IP 192.168.88.254

4 -> dd-ca-6d-4a-3e-el|l1.4
b6 got IP 192.168.88.1

4 -> ed-8d-8c-9e-97-68(1.4



FloodLight

« 1) TonoAorms:

(4= ) (D |192.168.0.1:3080/ui/pages/topology.html
M

Floodlight OpenFlow Controller - 192.168.0.1:8080

# Controller (Home)
= Switches

L Hosts

« Links

i Topology

A Firewall

A Access Contral Lists
Ll Statistics

= Change Controllers

s h192.168.88.1

h192.168.88.253



o 2) KAMEHTCKME YCTPOUCTBA:

Hosts Connected

MAC

18:03:73:58:4f.1b

dé4:ca:B6d:4a:3e:el

dd.ca:bd . 4a:3e:e2

dé4:ca:B6d:4a:3e:e3

e4.8d:8c:4d.c2:b6

ed4.:8d:8c.:92:97.69

IPvd Address

192.168.88.254

192.168.88.253

192.168.88.1

192.168.0.2

Showing 1 to 8 of 6 entries

FloodLight

L ]

L ]

IPv6 Address

feB0::281b:b3ae:aaac:2cB0

L1

L1

Switch

00:01:dd:ca:6d.4a:3e:e1

00:01:24:8d:8¢c.92.97.68

00:01:24:8d:8¢c:92:97:68

L]

L]

1

Last Seen

1475128481865

1475128917851

1475128481863

1475122884761

1476128477243

1475126911455

L1

L1




FloodLight

3) Crnmcok FW-yCTpOMCTB:

Switches Connected

Switch ID - IPv4 Address =
- =
00:01:d4:ca:6d:4a:3e:e1 /192.168.0.4:44364
00:01:e4:8d:8c.92:97:68 /192.168.0.2:41143

Showing 11o 2 of 2 entries

Switch Roles

Switch MAC Role

00:01:d4:ca:6d:4a:3e:e1 MASTER

00:01:24:8d:8c:9=2:97:68 MASTER




lows

OpenFlow

switches  Flows |P|:|rts
|Switch 4 |\-'ersi0n|Match Actions |InF0 Bytes |Packets Duration |"
owWswZ 1 inport: 2 disrc:E4: 808400 C2:66 didst:...  output:4 priority 1, idletime. .. 5.1 MiB Z8.7KiBE  01:33:51.01
owsWE 1 inport: 1 disrc:D4sC A 6044 3E:E2 didst:.,,  output:4 priority 1, idletime, .. 6.5 MiB 4524 B 00:30:13.43
sz 1 inport: 4 disrc:18:03:73:58:4F ;16 didst:D... outpuk:l priotity 1, idletime. .. 6.5 MiB 45256 00:30:13.43
3 ikems
Flow 0:

Facket ccunt: "28322"
Matches: {"in port':"2""eth src': 'e4:8d:8c:4d:c2:ba' "eth _dst"™:"18:03:73:58:4f: 11", 'eth _type':'0x8C0""ipw4 src":"192.168.88.1","ipv4 _cst™:"192.168.88.2E5
Actions: "output=4"

Flow 1:
Facket ccunt: "4507"
Matches: {"in port':"1""eth src":'c4:ca:6d:4a:3=:22","eth cds""18:03:73:58:4f:1b' ,"eth ype":"0xE00".,"ipvd src':"102.168.88.253" "ipv4 dst':'"192.16E.88.
Actions: "output=4"

Flow 2:
Facket ccunt: "4508"
Matches: {"in port':"4""eth src':'18:C3:73:58:4f:1b","eth dst":"d4:ca:6c:4a:3exe2","eth ype":"0xE00","ipvd src':"102.168.88.254" "ipv4 dst':'192.16E.88.
Actions: "output=1"




BbIBOABI

 SDN 3TO KpyTO
 SDN + NFV 3TO o4eHb KpyTO
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