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B B2/ 4B-Mininet(1)
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A X827 4B-OpenvSwitch(1)
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B #RE274B-OpenvSwitch(2)

(ovs-dpcﬂ) ( ovs-ofctl ) (ovs-appctl) unix/tcp/ssl ( ovs-vsctl ) (ovsdb-client) ( vtep-ctl ) (ovsdb-tool)
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B #RE274B-OpenvSwitch(3)

1. ovs-dpctl : EIHovs datapath, XEPn&EFHEEER netlink JE,

2. OVS- -vsctl : #f ovsdb #{E, bridge,interface #1i&, fifg, &=:8, B{Fig

Vo

B, ALIR{EEE openflow 1HEARYER

3. ovs-ofctl : openflow switch &1&
E.

4. ovs-appctl : ovs-vswithd FIETE

E, B[R ovs-vswitchd 12818,

ex:.ofproto/trace AT AKIBHEI & flow,

5. ovs-vswitchd: FEt&E4H, EIRAdatapath upcall ZELK ofproto
&%, EffRdpdk datapathZEERF,

OvS

Open vSwitch



B RE274B-Ryu

*Ryu is a component based software defined networking framework.

* Ryu ZREREZA NTT prfasgLANGRET, &% SDN AUEHl=aRaasiEse
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* Mininet

e Postman REST

» Mininet + Ryu - Task1, Task2, Task3
« Mininet + OpenDaylight — Task4



B ZERHIT-Mininet

- $ git clone qit://github.com/mininet/mininet
« $ cd mininet

- $ util/install.sh —a

 $ sudo mn

b C e
=1 ...
woke Starting CLI:
mininet s




B ZEERHIT-Mininet Dump OVS Flows

« Dump Flows
« $ sh ovs-ofctl -O openflow13 dump-flows s1

* Dump Hidden Flows
« $ sh ovs-appctl bridge/dump-flows s

mininet> sh ovs-ofctl -0 openflowl3 dump-flows s1

cookie=0x1, duration=30.901s, table=0, n_packets=5, n_bytes=378, hard_timeout=2008, send flow rem priority=11114,dl dst=00:00:00:00:00:01 actions=output:"si-eth1"
cookie=0x1, duration=25.683s, table=0, n_packets=4, n_bytes=336, hard timeout=2008, send flow rem priority=11113,dl dst=P0:00:00:00:00:02 actions=output:"si-eth2"
cookie=0x1, duration=23.584s, table=0, n_packets=1, n_bytes=42, hard timeout=2000, send flow rem priority=11111,arp,arp_tpa=10.0.0.2 actions=output:"s1-eth2"
mininet> sh ovs-appctl bridge/dump-flows s1

duration=47s, n_packets=5, n_bytes=378, priority=11114,d1l dst=00:00:00:00:00:01,actions=output:1

duration=42s, n_packets=4, n_bytes=336, priority=11113,d1l dst=00:00:00:00:00:02,actions=output:2

duration=48s, n_packets=1, n_bytes=42, priority=11111,arp,arp_tpa=10.0.0.2,actions=output:2

table id=254, duration=77s, n_packets=08, n_bytes=0, priority=2,recirc_id=0,actions=drop

table id=254, duration=77s, n_packets=0, n bytes=0, priority=0,reg@=0x1,actions=controller(reason=)
table_id=254, duration=77s, n_packets=18, n_bytes=1452, priority=0,reg@=0x2,actions=drop
table_id=254, duration=77s, n_packets=0, n_bytes=0, priority=0,regf=0x3,actions=drop

mininet> [j




B ZERHIT-Postman REST

P Postman - ChromeWeb &' X ¥ Postman X +

l & ChromeWeb Store-post X M= EEHMENIREC IS

(& C & https//chrome.google.com/webstore/search/postman?hl=en *t @ @ e

£~ chrome web store & signin

Ubuntu Software

postman x ‘ Extensions More extensions

postman

postmanapi

postmanapi development 0 Postman Interceptor

Offered by: www.getpostman.com
postmanrest x Interceptor

Sends requests fired through the Postman chrome app.

postmanrest client
¥ % K- 835 Developer Tools

postmaninterceptor

O Free

[ Available for Android

Tabbed Postman - REST Client

Offered by: oznu

No separate window required! This is the legacy postman extension that can ru

[0 works with Google Drive “‘

Ratings
TABBED POSTMAN

O *hkhkxnx “ % % ¥ ¥ 134 Developer Tools

W Y % o & up

* & & up

O OO0

* & up

ApiDebug-$# E RN

Offered by: crap.cn
Add to Chrome

Api Debug is a browser plug-in for testing RESTful weh services, like pt

Privacy Policy

Terms of Service

%k %k k ¢ Developer Tools

About Chrome Web Store

BO®SPOEE DG E Rt




B ZERHIT-Postman REST

I Chrome Web Store-

P Postman Interceptor-C

[&] * Tabbed Postman - REST Client | chrome-extension://coohjcphdfgbiolnekdpbeijmhambjff/index.html * @ @ e :
Mormal a® Noenvironment = E #%
Collections ﬁ http:focalhost:8080/stats/flow/1 GET v & URL params & Headers (8)
[E= ntpuinocalnost:8080Istats/fiow! 1 Send Preview Add to collection E

oy G wox (E 2m
Pretty = Raw  Preview w Z} | JSON XML

SLEN!

PP Wi 0 G (8 Rigcrl




B FEERHIT-Postman Get Collections

P Postman Interceptor-C N Postman-Chrome Web € Postman

¥ Chrome Web Store - pos

C W Tabbed Postman - REST Client | chrome-extension://coohjcphdfgbiolnekdpbcijmhambjff/index.html

MNormal ¥ Noenvironment

Add request to a collection

" ChromeWeb Store-post X | P Postman Interceptor-Ch x | ™ Postman-ChromeWeb & x O HdnENR

; C ®» Tabbed Postman - REST Client | chrome-extension://coohjcphdfgbiolnekdpbcijmhambjff/index.html
ar creqte

OF-DPA Ryu REST

Mormal 4B Mo environment -

http:/focalhost:8080/stats/flow/1

Preview Add to collection

Request

SDN
collection
(550 rulez
Pretty | Raw | Preview m =i JSON = XML

53 rule3

1
mdeletel 1 []

r
(cer 2

Add to collection Cancel ‘



R ZERHIT-RyU

- $ sudo apt-get update

- $ sudo apt-get install libxml2-dev libxslt1-dev python-pip python-
eventlet python-routes python-webob python-paramiko

- $ sudo pip install msgpack-python eventlet==0.15.2
- $ sudo pip install six --upgrade

- $ sudo pip install oslo.config q --upgrade

- $ sudo pip install ryu




A Taskl - Mininet + Ryu

e Let h1 and h2 be able to access each other via Postman REST.
(pingall)




A Taskl - Mininet + Ryu

* Ryu
- $ ryu-manager --verbose ryu.app.ofctl rest
* Mininet

« $ sudo mn --mac --switch ovsk,protocols=0OpenFlow13 --controller
remote,ip=127.0.0.1,port=6633



A Taskl - Mininet + Ryu

- Add 3 Flows

* Flow 1 : Arp Requery Query:h1(10.0.0.2) to h2(10.0.0.2)

* Flow 2 : h2 mac addr(00:00:00: 00:00:02) ->output to port 2
 Flow 3 : h1 mac addr(00:00:00: 00:00:01) ->output to port 1




A Taskl - Mininet + Ryu

2
i { 7
2 "dpid": {{dpid}}, 4
3 "cookie": 1, 5
4 "cookie_mask": 1, 6
5 "table_id": 0, v
6 #"idle_timeout": 30, 8
7 "hard_timeout": 200, ;
8 "sriority": 11111, 1é.
9 "flags": 1, 11
10 ~ "match":{ 12
11 "dl_type":2054, 13 »
12 "arp _tpa":"10.0.0.2" 1w
13 ¥ e | 15
14 ~ "actions":[ 2 "dpid": {{dpid}}, 16
15 { 3 "cookie": 1, 17
16 "type" :"OUTPUT", 4 "cookie_mask": 1, 18
17 "port":2 5 "table_id": 0, 10
18 3} 6 #"idle_timeout": 30, ¢ y,
19 ] 7 "hard_timeout": 200,
20 3 8 “priority": 11110}
9 "tLags": 1,
10 ~ "match":{
11 "dl_dst":"00:00:00:00:00:02"
12 3},
13 » "actions":[
14 ~ {
15 "type":"OUTPUT",
(s 16 "port":2
[V')) & 17 }
VAV 18 ]
MBLab sna SN 2

"dpid": {{dpid}},
"cookie": 1,
"cookie_mask": 1,
"table_id": 0,
#"idle_timeout": 30,
"hard_timeout": 200,
"priority": 11109,

"flags": 1,
"match":{
"dl_dst":"00:00:00:00:00
3}
"actions":[
{
"type":"OUTPUT",
"port" 1
3
]

01"

12




A Taskl - Mininet + Ryu

ciis@ciis-VirtualBox: ~ ciis@ciis-VirtualBox: ~

File Edit View Search Terminal Tabs Help File Edit View Search Terminal Tabs Help

ciis@ciis-VirtualBox: ~ x ciis@ciis-VirtualBox: ~ x ciis@ ciis@ciis-virtualBox: ~ x ciis@ciis-virtualBox: ~ x ciis@ciis-VirtualBox: ~ * &)

CONSUMES EventOFPEchoRequest ciis@ciis-VirtualBox:~$ sudo mn --mac --switch ovsk,protocols=0OpenFlowl3 --contr

CONSUMES EventDFFEchoReply oller remote,ip=12?.ﬂ.0.1,port=6633
BRICK RestStatsApi [sudo] password for ciis:

CONSUMES EventOFPDescStatsReply *** Creating network

CONSUMES EventOFPQueueStatsReply *** Adding controller

CONSUMES EventOFPFlowStatsReply *** Adding hosts:

CONSUMES EventOFPPortDescStatsReply h1 h2

CONSUMES EventOFPMeterConfigStatsReply **%* Adding switches:

CONSUMES EventOFPQueueGetConfigReply s1

CONSUMES EventOFPGroupFeaturesStatsReply *** Adding links:

CONSUMES EventOFPGroupStatsReply (h1, s1) (h2, s1)

CONSUMES EventOFPTableStatsReply *** Configuring hosts

CONSUMES EventOFPMeterFeaturesStatsReply h1 h2

CONSUMES EventOFPAggregateStatsReply **%* Starting controller

COMSUMES EventOFPSwitchFeatures co

CONSUMES EventOFPQueueDescStatsReply *** Starting 1 switches

CONSUMES EventOFPMeterStatsReply s1 ... .

CONSUMES EventOFPPortStatsReply **% Starting CLI:

CONSUMES EventOFPRoleReply mininet> pingall .

CONSUMES EventOFPTableFeaturesStatsReply *** Ping: testing ping reachability

CONSUMES EventOFPGroupDescStatsReply hl -> X

CONSUMES EventOFPStatsReply h2 -> X

(8133) wsgi starting up on http://0.0.0.0:8080 *f*_R@iUIESZ 100% dropped (0/2 received)
minLinect>




Taskl — Mininet + Ryu

C R Tabbed Postman - REST Client | chrome-extensic

Normal

=0

OF-DPA Ryu REST

http:/Mlocalhost:8080/stats/flow/1
SDN

48 Mo environment -

ol g rulel m Save Preview Add to collection

el rule2
Body S 200 OK L= 77 ms
el rule3
el deletel Pretty Raw Preview L) £ JSON XML
a3 oet {
"1 0
actions": [
"QUTPUT: 2"
"idle timeout”: a,
"cookie": 1,
'‘packet_count": 30,
'nard_timeout": 2000
"byte count": 2660,
"duration sec": 392,
"duration nsec": 359000000,

"Erim'lty": 11113,

jmhambjff/index.htn

*r @ & 0O

GET b & URL params

ciis@ciis-VirtualBox: ~

File Edit View Search Terminal Tabs Help

ciis@ciis-VirtualBox: ~ * ciis@ciis-VirtualBox: ~ x ciis@ciis-VirtualBox: ~

13 packets transmitted, 13 received, packet loss, time 12266ms
rtt min/avg/max/mdev = 0.040/0.078/0.398/0.093 ms
mininet> h1 ping h2
PING 10.0.0.2 (10.0.0. 2) 56(84) bytcs of data.
bytes from 10.0.0. icmp_! seq 1 time=0.041
bytes from 10.0.0.
bytes from 10.0.0.
bytes from 10.0.0.
bytes from 10.0.0.2: _
bytes from 10.0.0.2: icmp_seq=6 time=0.081
--- 10.0.0.2 ping statistics ---
6 packets transmitted, 6 received, 8% packet loss, time 5188ms
rtt min/avg/max/mdev = 0.041/0.069/0.104/0.023 ms
mininet> h1l ping h2

ength": 88
"flags": 1,
"table id": @,
"match™: {
"dl_dst": "00:00:00:00:00:02"
1.
{ .
actions": [
"QUTPUT: 1"
"idle tlmeout": a9,
cookle 1,
acket cuunt": 31,
ard_timeout”: 2000,
“byte count": 2?02
"duration_sec": JSD
*duration nsec": 255000000,
“Erlnrlty": 11114,
" ength"
"flags": 1,
“tab e id": o,
"match™: {
"dl dst": "00:00:00:00:00:01"
}

PING 10.0.0.2
64 bytes from
64 bytes from
64 bytes from
Ac

(10.0.0.2) 56(84) bytes of data.
10.0.0.2: icmp_seq=1 ttl=64 time=0.542 ms
10.0.8.2: i i

10.0.08.2:

--- 10.0.0.2 ping statistics ---
3 packets transmitted, 3 received, 8% packet loss, time 2047ms
rtt min/avg/max/mdev = 0.059/0.224/0.542/0.225 ms

mininet>

B %

& Headers (8)



A Task2 — Mininet + Ryu

 Develop an app which allows controller to flood every packet that
comes to It.

* Ryu

- $ ryu-manager --verbose ryu.app.ofctl rest ryu.app.mysw basic
« Path

« $ /usr/local/lib/python2.7/dist-packages/ryu/app/

« Mininet

« $ sudo mn --mac --switch ovsk,protocols=0penFlow13 --controller
remote,ip=127.0.0.1,port=6633



Task2 — Mininet + Ryu

ryu.base import app_manager
ryu.controller import ofp_event
ryu.controller.handler import CONFIG DISPATCHER, MAIN DISPATCHER
ryu.controller.handler import set ev cls
ryu.ofproto import ofproto vi 3
class L2switch(app_manager.RyuApp):
OFP_VERSIONS = [ofproto_vl 3.0FP_VERSION]
def __init__(self, *args, **kwargs):
super(L2switch, self). 1init (*args, **kwargs)
@set_ev_cls(ofp_event.EventOFPSwitchFeatures, CONFIG DISPATCHER)
def switch_features_handler(self, ev):
self.logger.info( Add Defualt Flow )
dp = ev.msg.datapath
ofp = dp.ofproto
parser = dp.ofproto_parser
match = parser.0FPMatch()
actions = [parser.0OFPActionOutput(ofp.0OFPP_CONTROLLER,ofp.0OFPCML_NO BUFFER)]
inst = [parser.0OFPInstructionActions({ofp.0OFPIT_APPLY ACTIONS,actions)]
mod = parser.0FPFlowMod(datapath=dp, priority=0,match=match, instructions=inst)
dp.send_msg({mod)
@set ev cls(ofp event.EventOFPPacketIn, MAIN DISPATCHER)
def packet_in_handler(self, ev):
msg = ev.msg
dp = msg.datapath
ofp = dp.ofproto
parser = dp.ofproto_parser
self.logger.debug(
# output port
data = None
if msg.buffer_id == ofp.0OFP_NO BUFFER:
data = msg.data
actions = [parser.0OFPActionOutput(ofp.0OFPP_FLOOD)]
out = parser.0FPPacketOut(datapath=dp, buffer_id=msg.buffer_id,in_port=msg.match['in port'], actions=actions, data=data)
dp.send_msg(out)




Task2 — Mininet + Ryu

ciis@ciis-VirtualBox: ~ ciis@ciis-VirtualBox: ~

File Edit View Search Terminal Tabs Help File Edit View Search Terminal Tabs Help

ciis@ciis-VirtualBox: ~ ciis@ciis-VirtualBox: ~ ciis@ciis-VirtualBox: ~
cilis@ciis-virtualBox:~5S
ciis@ciis-VirtualBox:~% sudo mn --mac --switch ovsk,protocols=0OpenFlowl3 --contr

oller remote,ip=127.0.0.1,port=6633

beiis-VirtualBox: ~
COMSUMES EventOFPPacketIn

CONSUMES EventOFPSwitchFeatures
BRICK RestStatsApi

ciis@ciis-VirtualBox: ~ x ciis

CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES

EventOFPTableFeaturesStatsReply
EventOFPStatsReply
EventOFPFlowStatsReply
EventOFPMeterFeaturesStatsReply
EventOFPAggregateStatsReply
EventOFPPortDescStatsReply
EventOFPQueueStatsReply
EventOFPGroupDescStatsReply
EventOFPMeterConfigStatsReply
EventOFPGroupStatsReply
EventOFPQueueGetConfigReply
EventOFPGroupFeaturesStatsReply
EventOFPPortstatsReply
EventOFPTableStatsReply
EventOFPDescStatsReply
EventOFPMeterStatsReply
EventOFPSwitchFeatures
EventOFPQueueDescStatsReply
EventOFPRoleReply

(8389) wsgl starting up on http://0.0.0.0:8080

*** Creating network
**%* Adding controller
*#** Adding hosts:

hl h2

**%* Adding switches:

s1

*** adding links:

(h1, s1) (h2, s1)

**%* Configuring hosts
h1l hz

*** Starting controller
c@

**% Starting 1 switches
sl ...

**% Starting CLI:
mininet> pingall

*** Ping: testing ping reachability
hi -= h2

h2 -= h1l

*** Results: 0% dropped (2/2 received)
mininet=




A Task2 — Mininet + Ryu

x_

C % Tabbed Postman-REST Client | chrome-extension;//coohjcphdfgbiolnekdpbcijmhamb

Normal @ Mo environment

§ -

OF-DPA Ryu REST
http:focalhost:8080/stats/flow/1

GET v # URL
SDN =
POST [ii=a0 Save Preview Add to collection
POST Ji[=r

Body SIS 200 0K Y=Y 53 ms
POST JN[=X]
. ciis@ciis-VirtualBox: ~
Zeil deletel Pretty Raw Preview L) ::|- JSON XML

File Edit View Search Terminal Tabs Help
Ege { oy 1 ciis@ciis-VirtualBox: ~ x ciis@ciis-VirtualBox: ~ = ciis@ciis-VirtualBox: ~ > [
{

KEkhkXEERXEKR®R DebUg Ak*hkXkEkhXkEXAKh%

EVENT ofp_event-=L2Switch EventOFPPacketIn

*hkkkxkkhkkrkhhkx Debug kkkkkrkhhkxhhkx

(8389) accepted ('127.0.0.1', 50732)

actions":
"OUTPUT : CONTROLLER"

"cookie": @, cendi i i i
--cgﬂkéi count”: 26, Sending message with xid(59b5c@1le) to datapath(0000000000000001): version=None,m
sg_type=None,msg_len=None,xid=0x59b5c@1e,0FPFlowStatsRequest(cookie=0,cookie_mas

"hard timeout": @,
"byte count": 2124,

"duration sec": 18, k=0,flags=0,match=0FPMatch(oxm_fields={}),out_group=4294967295,out_port=42949672
"duration nsec": 760000080, 95,table_id=255, type=1)

{g;;,‘c;t g EVENT ofp_event->RestStatsApi EventOFPFlowStatsReply

"flags" L 127.9.8.1 - - [20/Dec/2018 ©5:24:36] "GET [stats/flow/1 HTTP/1.1" 280 383 0.0089
"table id": @, 34

"match”: {} EVENT ofp_event->L2Switch EventOFPPacketIn

] *hkkkxkkhkkrkhhkx Debug kkkkkrkhhkxhhkx

EVENT ofp_event->L2Switch EventOFPPacketIn

EE T T Debug T T T T

EVENT ofp_event-=L2Switch EventOFPPacketIn

khhkrkhhkhkhhd DE‘bUg kkhkkhkhhk kR

EVENT ofp_event->L2Switch EventOFPPacketIn

khkhkkhhk ok Debug ek e e e e ke e e e ok

EVENT ofp_event->L2Switch EventOFPPacketIn

KEkhkXEERXEKR®R DebUg Ak*hkXkEkhXkEXAKh%

EVENT ofp_event-=L2Switch EventOFPPacketIn

*hkkkxkkhkkrkhhkx Debug kkkkkrkhhkxhhkx




A Task3 — Mininet + Ryu

 Develop an app which allows controller to add a flow.
« Match : everything
» Action : Flood

* Ryu

* $ ryu-manager --verbose ryu.app.ofctl rest ryu.app.mysw_flow
» Path

« $ /usr/local/lib/python2.7/dist-packages/ryu/app/

* Mininet

« $ sudo mn --mac --switch ovsk,protocols=0penFlow13 --controller
remote,ip=127.0.0.1,port=6633



Task3 — Mininet + Ryu

from ryu.base import app_manager
from ryu.controller import ofp_event
from ryu.controller.handler import CONFIG_DISPATCHER, MAIN DISPATCHER
from ryu.controller.handler import set ev cls
from ryu.ofproto import ofproto w1 3
class L2Switch(app_manager.RyuApp):
OFP_VERSIONS = [ofproto vl 3.0FP_VERSION]
def __init__(self, *args, **kwargs):
super{L2switch, self). 1init_ (*args, **kwargs)
@set_ev_cls(ofp_event.EventOFPSwitchFeatures, CONFIG_DISPATCHER)
def switch_features_handler(self, ev):
self.logger.info( Add Defualt Flow
dp = ev.msg.datapath
ofp = dp.ofproto
parser = dp.ofproto_parser
match = parser.0FPMatch()
actions = [parser.0OFPActionOutput(ofp.0OFPP_CONTROLLER,ofp.OFPCML_NO_BUFFER)]
inst = [parser.0FPInstructionActions(ofp.0OFPIT_APPLY_ACTIONS,actions)]
mod = parser.0OFPFlowMod(datapath=dp, priority=0,match=match, instructions=inst)
dp.send msg(mod)
@set_ev cls{ofp_event.EventOFPPacketIn, MAIN DISPATCHER)
def packet_in_handler(self, ev):
msg = ev.msg
dp = msg.datapath
ofp = dp.ofproto
parser = dp.ofproto_parser

self.logger.debug(

match = parser.0OFPMatch()

actions = [parser.0FPActionOutput(ofp.0OFPP_FLOOD) ]

inst = [parser.0FPInstructionActions(ofp.0OFPIT_APPLY_ACTIONS,actions)]

mod = parser.OFPFlowMod(datapath=dp, priority=2048,match=match, instructions=inst)

dp.send_msg(mod)

## output port

#data = None

#if msg.buffer_id == ofp.0OFP_NO BUFFER:

= data = msg.data

#actions = [parser.0FPActionOutput(ofp.OFPP_FLOOD) ]

#out = parser.OFPPacketOut(datapath=dp, buffer_id=msg.buffer_id,in_port=msg.match|[

#dp.send _msg(out)

in_port'], actions=actions, data=data)
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cils@ciis-VirtualBox: ~ cils@ciis-VirtualBox: ~

File Edit View Search Terminal Tabs Help File Edit View Search Terminal Tabs Help

ciis@ciis-VirtualBox: ~ ciis@ciis-VirtualBox: ~ ciis-VirtualBox: ~ ciis@ciis-VirtualBox: ~
CONSUMES EventOFPPacketIn
CONSUMES EventOFPSwitchFeatures

BRICK RestStatsApi

ciis@ciis-VirtualBox: ~
ciis@ciis-VirtualBox:~S

ciis@ciis-virtualBox:~$ sudo mn --mac --switch ovsk,protocols=0OpenFlowl3 --contr
oller remote,ip=127.0.0.1,port=6633

CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES
CONSUMES

EventOFPDescStatsReply
EventOFPGroupFeaturesStatsReply
EventOFPMeterFeaturesStatsReply
EventOFPQueueStatsReply
EventOFPGroupDescStatsReply
EventOFPPortDescStatsReply
EventOFPMeterConfigStatsReply
EventOFPQueueGetConfigReply
EventOFPStatsReply
EventOFPRoleReply
EventOFPGroupStatsReply
EventOFPTableStatsReply
EventOFPSwitchFeatures
EventOFPQueueDescStatsReply
EventOFPFlowStatsReply
EventOFPMeterStatsReply
EventOFPPortstatsReply
EventOFPAggregateStatsReply
EventOFPTableFeaturesStatsReply

(8697) wsgl starting up on http://0.0.0.0:8086

*** Creating network
*** Adding controller
*** Adding hosts:

hl h2

*** Adding switches:

s1

*** Adding links:

(h1, s1) (h2, s1)

*** Configuring hosts
hl h2

*** Starting controller
c@

*** Starting 1 switches
s1 ...

*** Starting CLI:
mininet> pingall

*** Ping: testing ping reachability
hl -= h2

hz -= h1l

*** Results: 0% dropped (2/2 received)
mininet=
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History Collections

OF-DPA Ryu REST
SDN

rulel

rule2

rule3

deletel

et

C R Tabbed Postman - REST Client | chrome-extension://coohjcphdfgbiolnekdpbcijmhambjff/index.html
Normal a® Mo environment +
a0
B e
http:/flocalhost:8080/stats/flow/L

Send Save Preview Add to collection
Body SIS 200 0K il 81 ms

Pretty = Raw | Preview w 2 JSON = XML

{
SCr

io :
"OUTPUT : CONTROLLER"

act

"cookie": @,

"packet count": 1,

"hard timeout": @,

"byte count": 110,
"duration_sec": 43,
"duration nsec": 994000000,
“{riority": a,

ength": 8@,
"flags": @,
"table id": @,
"match™: {}

actio :
"OUTPUT : FLOOD"

"cookie": @,
"packet count": 22,

"hard timeout": @,

"byte count": 1676,
"duration sec": 43,
"duration_nsec”: 655000000,
"Er’lDl'lty": 2048,

ength": 8@,
"flags": @,
"table id": @,
"match™: {}

@ Postman

><_

GET v & URL paran

ciis@ciis-VirtualBox: ~

File Edit View Search Terminal Tabs Help

ciis@ciis-VirtualBox: ~ = ciis@ciis-VirtualBox: ~ = ciis@ciis-VirtualBox: ~ x [FiiiiRg

EVENT ofp_event->dpset EventOFPSwitchFeatures

EVENT ofp_event-=L25witch EventOFPSwitchFeatures

switch features ev version=0x4,msg_type 6,msg_len=0x20,x1d=0x813ed7ec,0FPSwitc
hFeaturcs{auxiliary_1id=0.capabilities=79,datapath_id=1,n_buffers=0,n_tables=254)
kxx%%® Add Defualt Flow *#***%=x¥

move onto main mode

EVENT ofp_event->dpset EventOFPStateChange

DPSET: register datapath <ryu.controller.controller.Datapath object at @x7f@94d9
93b90=

EVENT ofp_event->L2Switch EventOFPPacketIn
EE 2 }’_‘dd FLDDD F].‘)w EE
EVENT ofp_event->dpset EventOFPPortStatus
DPSET: A port was modified.(datapath id =
EVENT ofp_event->dpset EventOFPPortStatus
DPSET: A port was modified.(datapath id =
(8697) accepted ('127.0.0.1', 50792)
Sending message with xid(813ed7f®) to datapath(©00000AAAAOO6001): version=None,m
sg_type=None,msg_len=None,x1d=0x813ed7f0,0FPFlowStatsRequest(cookie=0,cookie_mas
k=0, flags=0,match=0FPMatch(oxm_fields={}),out_group=4294967295,out_port=42949672
95, table_id=255, type=1)

EVENT ofp_event->RestStatsApi EventOFPFlowStatsReply

127.0.0.1 - - [20/Dec/2018 ©5:29:53] "GET /stats/flow/1 HTTP/1.1" 2080 624 0.0501
56

000000PEEOEEBAA1, port number

0000POPEEEEEOOA1, port number =
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B 2EEH

1ERESEF=R4IER (SDN)
nttps://www.xinguard.com/content.aspx?id=34

2] Mininet+OpenDaylight
nttp://140.117.164.12/data/SDN _NFV class(v2 2017)/SDN Lab1.pdf

3] Mininet+Ryu
nttp://140.117.164.12/data/SDN NFV class(v2 2017)/SDN Lab4.pdf

4] OpenFlow B \ixE
nttps://osrg.github.io/ryu-book/zh tw/html/openflow protocol.html
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