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e

T & % Network Slicing -3 3k 3+

7 % H =~ ! 12 Mininet £z Controller
%€ * OpenFlow #-# SDN 3. % 3

SRR

R R



- BREAE B

1. B3%HF 4T f2 SDN il AL % ﬁ,Ef]&

2. 3 3H 4 ¥ {2 Mininet R IR R HH 2 2 SDN 4] B (Ryu »
OpenDaylight)r3i@ * 12 2 SDN & * #% 3% Postman i #* o

3. BHREAENRIFWMIEPRBBEEFTHE o %% OpenFlow # {7

- ~SDNfhgr i
(- )SDN #§ 4

SDN(Soft Defined Network) &~ f& &7 i 78 4 » §1* OpenFlow {2 %> 3
Bed Benird| T 6 (controlplane) A F 4T w (dataplane) » A 41 %k » 2ty
R BRERET 'li%&*—gﬂﬁ A EBHMER T HRT Y L
F2F r AR E ARG SRR R R AT 2 S R P
R BT AIFTHUET S

(=)SDN A * % #

SDN Z21# /(¢ POSTMAN

/APPLICATION LAYER |
Q Business Applications

API
* OPEN
SDN
CONTROL LAYER Control
Software Network Services

- .
Control Data Plane interface

INFRASTRUCTURE LAYER [EEESretca)

@vs Network Device Network Device Network Device i
Open vSwitch Network Device Network Device

Bl- ~ SDN fk & % f

AB- P VU F 3> SDN 4 % 3 B & & » » % 5 Application Layer ~ Control

Layer # Infrastructure Layer °



Mininet

Mininet # - B#F M- L REE PP ~Bd B B8
Bl B ERIpE T S0 @ T s h chhp L hip A T RGP 40T
£ 32 SDN e 38 e » MR FHF S ™ i ,K$¢L7 R
host & 11 2§ T "4 ¥ 4 ¢

Ryu

)

Ryu # &k pxtp & NTT #rB# 0% K3 444 SDN i 4| B
#1228 (Framework ) B 3 P¥ 3 P #2035 : Ryu is a component-based
software defined networking framework.

Ryu # 2 7 OpenFlow( 2 # & %4 %% ) Controller it -
I 7 i % Python i& (7 B % Controller °
OpenDaylight
IR RIEP > FRiE-
PR A B E
fﬁ”;ﬁaﬁ PR AWM

OpenDaylight #_ Linux ek & ¢ § 7 ¢ =
A SDNB 2 it > V3B » 7 A% L 3F
H3Ep oAkt PR MR EIE Y i e R
end P > TP R % Java iE 7 B4 controller
OpenvSwitch

OpenvSwitch #_Open Networking Foundation #- B B kit % -
A& E - B virtual switch: T &P a3+ R REREET 55
A REFHE T e QS A AR TR B ERE
g T4 v JRAM{e & 7 #3k (sFlow, NetFlow, OpenFlow %) -

JE
i

* =X @ Bk #- 1 Infrastructure Layer » #-i& * Mininet i& {7 ¥ % > Mininet & &

7 OpenvSwitch ~ i > * 7 & #4e Control Layer /&:if #7ié¢ * 7 OpenFlow o %
Control Layer 4 %|#-i¢ * Ryu % OpenDaylight :& {7 § % Task1~Task3 % Task4 -
% Application Layer ¥ #-f¢ * Postman REST Client % {= Controller i& = REST API

g o

¢ 7 P~i{8 p = Switch 2 T i OpenFlow % o

Z ~SDN R &%&K & &R %

F %*"-
u "% : Ubuntu 7% % 5t

B
B Mininet : 2.3.0d4

B  Ryu: ryu-manager 4.30

B OpenDaylight: Lithium-SR1
B Postman REST Client

B gec it E

B vi/vim 2 F %HiE%



[1]Mininet+Ryu

http://140.117.164.22/data/SDN NFV class/SDN Lab4.pdf

[2]Mininet+OpenDaylight

http://140.117.164.22/data/SDN NFV class/SDN Labl.pdf

F%‘P\-'" Brpéfynt2idfern™ ’5% P TRTXERHRRBE
Task1~Task4

Mininet % %
git clone git://github.com/mininet/mininet
cd mininet

util/install.sh —a

tarting controller

tarting 1 switches

rting CLI:

IR b it % N & Mininet & % = 7 > FF % 9 Mininet 37 ¥ - 5 Switch i
Fp 3k i1 Controller 2 2 5 Host


http://140.117.164.22/data/SDN_NFV_class/SDN_Lab4.pdf
http://140.117.164.22/data/SDN_NFV_class/SDN_Lab1.pdf

4% Switch 3 OpenvSwitch » B+ ﬁ%l SEERLE SRl F= 3] 'ﬁ Switch ¢

e

OpenFlow p % :

sh ovs-ofctl -O openflow13 dump-flows $SwitchName

¥ ¢t Switch §= Controller £ = <7 Hidden Flow » +

o J‘l'fﬁ'ﬁ:

sh ovs-appctl bridge/dump-flows $SwitchName

Postman REST % % %2 Get Collections

# Chrome web store * > ﬁa?] » postman #5 ¥'| Postman REST APP

& Chromeweb Store-post X

€ 5 C & hitps//chrome.google.

& chrome web store

Ubuntu Software

itz i Extensions

postman

postmanapi development 3
% Interceptor

postmanrest

stmanrest client

O Free

4

[0 Wworks with Google Drive a

O Available for Android

Ratings
TABBED POSTMAN

O *kkhkh

O *kkksaup

O *kkrsaup

O ** &up

Postman Interceptor
Offered by: www.getpostman.com
Sends requests fired through the Postman chrome app.

Hddk e 835 Developer Toc

Tabbed Postman - REST Client
Offered by: oznu m

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

# k&4 134 Developer Tools

ApiDebug-E XA
Offered by: crap.cn

Api Debug is a browser plug-in for testing RESTful web services, like pr

Hk ok kok 9 Developer Toc

Bow2e w0 e rsca

AT Blor PV i~ Postman & * 4258 4 @



_

C  ® Tabbed Postman-REST Client | chrome-extension;//coohjcphdrgbiolnekdpbcijmhambiff/indexhtml * @& O

2 - No environment v E %
$ @ ({} Normal Log o environment

Collections o L € GET v @URLparams (@ Headers (8)

F 3

% ¥ ¢ B 7 Request Hfr ¢ % 4% » %304 & 5 Request REST 7 URL » %
# % ¥ # 5 REQUEST 4] i > i ¥ # * GET » Controller P Switch F 3t »
¢ * PUT & POST =+ controller if =¥} Switch T i OpenFlow > T = %
Controller =77 RESPONSE -

P o o ,

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

Normal 4® No environment +
Collections ﬁ http:/localhost:8080/stats/flow/1
[E=3 http:focalhost:8080/stats flow/L P e e

Could not get any response

This seems to be like an error connecting to http:Hocalhost:8080/stats/flow/1. The response status was 0.
Check out the W3C XMLHttpRequest Level 2 spec for more details about when this happens.

¥ 125 3] REQURST - = i8 4} e fr ¢ &4k > 37T Send H#4=% ¢ Add to

collection:



ey
® Tabbed Pos

strman - REST Client me-extension/fcoohjcphdrgbioinekdpbeijmhambift/index html * @0 O :

Add request to a collection

WP EED HEricn

# 7 Add to collection & ¥ 12 5 ¥ t Collections ¥ I JE|K|3K T collection %
A% REST request =7 & fi o

C W Tabbed Postman - REST Client | «

2060
T

Taskl

get

7 &A% 1 collection ¢ f* 3% ™ share collection

P o

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

i. u 0 Normal q® No environment -
TR
el %] http:/ocalhost: 8080/stats/low/1

get Share
collection Save Preview Add to collection




Share collection

Share as a link

Upload your collection to getpostman.com and get a link to share with others.

Upload

Download as a file

Get a JSON file to share with others or for backing up the collection.

Download

# 7 Download & € M IRATeRAE o P E 5 json 30 o if‘u? L N R RE RN

josn 4% T % =X i€ {7 import

[ filesystem:chrome-exten: x

C @ filesystem:chrome-extension://coohjephdrgbiolnekdpbeijmhambjFF/temporary/Task json * @ 0 |6

sK1", " tinestamp” : 1545764737780, "requests’
“nethod” ree

aDD\ltaUnn/lsun harser
“responses®: (],

"1 1 "34e6 149 9194-36ba-6300-38 33793620 9fdc-
3" R apptLcationd son 7Aunarioln: hitp:f a0 s ahau G serRIents Mozi1la/5.0 (XL1; Linux x66 64)
FB\nReferer: ttn://10.1.1.224/kibana-3.1. 2/inde. nesT\nAccept-Encoging: G2ip, efLatelnceept-Language: en

C W Tabbed Postman - REST Client | chrome-extension://

Normal
: ) =0 get
History Collections [ 7]
http:iflocalhost:80

Send Save




' (O BeriiurD *

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

Import a collection

Import from disk

It worked!

Choase Files | No file chosen

Import from a URL

Ryu Controller % %

sudo apt-get update

sudo apt-get install libxml2-dev libxsltl-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

ryu-manager --verbose ryu.app.ofctl rest

% # == {8 > Fx# Ryu controller:

ryu-manager --verbose ryu.app.ofctl rest



ciis@ciis-VirtualBox: ~

File Edit View Search Terminal Help
CONSUMES EventOFPEchoReply
CONSUMES EventOFPPortDescStatsReply
BRICK RestStatsApl
CONSUMES EventOFPMeterConfigStatsReply
CONSUMES EventOFPGroupDescStatsReply
CONSUMES EventOFPGroupStatsReply
CONSUMES EventOFPQueueGetConfigReply
CONSUMES EventOFPFlowStatsReply
CONSUMES EventOFPTableStatsReply
CONSUMES EventOFPQueueDescStatsReply
CONSUMES EventOFPMeterStatsReply
CONSUMES EventOFPSwitchFeatures
CONSUMES EventOFPStatsReply
CONSUMES EventOFPTableFeaturesStatsReply
CONSUMES EventOFPPortStatsReply
CONSUMES EventOFPMeterFeaturesStatsReply
CONSUMES EventOFPAggregateStatsReply
CONSUMES EventOFPDescStatsReply
CONSUMES EventOFPGroupFeaturesStatsReply
CONSUMES EventOFPPortDescStatsReply
CONSUMES EventOFPQueueStatsReply
CONSUMES EventOFPRoleReply
(11699) wsgi starting up on http://0.0.0.0:8080

352 b5 % i & Ryu controller fx#> = 54 » I §¢ > ofctl_rest #i-i2 & 8080
port + i& {7 REST API 1% £ °

OpenDaylight Controller % %
sudo apt-get install openjdk-8-jdk openjdk-8-jre
wget

https://nexus.opendaylight.org/content/repositories/public/org/opendaylight/integrat
1on/distribution-karaf/0.3.1-Lithium-SR 1/distribution-karaf-0.3.1-Lithium-

SR1.tar.gz

tar -xzvf distribution-karaf-0.3.1-Lithium-SR1.tar.gz

mv distribution-karaf-0.3.1-Lithium-SR1 karaf-0.3.1

% R = {8 fxd OpenDaylight controller:

Jkaraf-0.3.1/bin/karaf -of13


https://nexus.opendaylight.org/content/repositories/public/org/opendaylight/integration/distribution-karaf/0.3.1-Lithium-SR1/distribution-karaf-0.3.1-Lithium-SR1.tar.gz
https://nexus.opendaylight.org/content/repositories/public/org/opendaylight/integration/distribution-karaf/0.3.1-Lithium-SR1/distribution-karaf-0.3.1-Lithium-SR1.tar.gz
https://nexus.opendaylight.org/content/repositories/public/org/opendaylight/integration/distribution-karaf/0.3.1-Lithium-SR1/distribution-karaf-0.3.1-Lithium-SR1.tar.gz

ciis@ciis-VirtualBox: ~

File Edit View Search Terminal Help
OpenJDK 64-Bit Server VM warning: ignoring option MaxPermSize=512m; support was
removed in 8.0

Hit '<tab>' for a list of available commands
and '[emd] --help' for help on a specific command.
Hit '=ctrl-d=' or type 'system:shutdown' or 'logout' to shutdown OpenDaylight.

@ >

VIR b 4 OpenDaylight #4175 » £ 00T 2 %38 {7 web GUI % % %
* ¥ REST APL:

feature:install odl-mdsal-clustering odl-restconf odl-12switch-switch-ui odl-dlux-all
31?] »ERE Fﬁﬂzﬂ%@%lﬁ% »
http://{ip}:8181/index.html

413 OpenDaylight & » /i o % web GUI % % = # » & * e1http port
8181 » 8080 port + i& {7 RESTAPI & #& °



“— C (@ localhost:

Please Sign In

s OPEN

Size=512m; support was

admin

Remember Me

<tab>' for a list of i |°gh
‘[end] --help' for he f nd.
"ectrl-d>" or typ & gout" to shutdown OpenDaylight.

FATEEE R L admin B O~ 8TV 'F}‘ 7| p @ £+ controller £ switch %
host éhdp# » 2 & Siwtch p % > 12 %2 OpenDaylight Yang Ul 7 controller i€ *
£

% Postman 3 [ OpenDaylight Dlux

< C @ localhost:8181/indexhtml#/topology
Y Topology

% Topology
Controls

® Task 1: Let hland h2 be able to access each other. (pingall)

Taskl P # % ¥ Ryu ™ i REST API » Controller ¥ Switch = i£ OpenFlow i#
Hostl £ Host2 3 4p ping = #¢

Ryu



$ ryu-manager --verbose ryu.app.ofctl_rest
Mininet

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

ciis@ciis-VirtualBox: ~

File Edit View Search Terminal Help

ciis@ciis-virtualBox:~% sudo mn --mac --switch ovsk,protocols=0penFlow13 --contr
oller remote,ip=127.0.0.1,port=6633

[sudo] password for ciis:

*** Creating network

**% Adding controller

**% Adding hosts:

lh1 h2

|**#* Adding switches:

s1

*** Adding links:

|(h1, s1) (h2, s1)

i*** Configuring hosts

h1 h2

*** Starting controller

cO
|*** Starting 1 switches

Sl

*** Starting CLI:

mininet= pingall

[*** Ping: testing ping reachability

hli -= X

h2 -= X

*** Results: 100% dropped (0/2 received)
mininet> J]

address B i /1 port 2(s1-eth2)

chrome-extension://coohjcphdfgbiolnekdpbcijmhambjff/index.htm * @ @ ()
Normal ® No environment ~ *x
http:/Nocalhost: 8080/stats/flowentry/add POST A & URL params & Headers (8)

form-data x-www-form-urlencoded raw JSON

"dpid": 1,

"cookie": 1,

"cookie mask": 1,

"table id": @,

#"idle timeout": 3@,

#"hard timeout": 3@,

"priority": 11111,

"flags": 1,

"match":{
"dl_dst":"60:00:00:00:00:02"

I8
"actions":[

"type":"OUTPUT",
"port":2



|
f

% - i% Flow % P 4% % hl & MAC address B|i¥ ji port 1(s1-ethl)

*

yrmal
hitp:/ocalhost:8080/stats/flowentry/add POST v & URL params & Headers (8)

form-data X-www-form-urlencoded raw JSON «

dpld 1,

cook1e -1,
cookie mask": 1,
"table id": @,
#"idle timeout": 38,
#"hard_timeout": 38
": 11111,
1

LS

T A 0% Flow 18 > d »* hl 9 ARP Table # ¥ & h2 e MAC address » #7
r4 ¢ 2 {7 ARP broadcast » & Switch J2 ¥ {52 3 Match * if = i% Flow ¢ &
BI A T E TR = i 5 ARP protocol 2054 (hex 0806) F #% 5 h2 &
IP address Fi% 71 port 2(s1-eth2) » 2 { #7 hl 1 ARP table

Normal @ Mo environment + *
hitp:/Nocalhost:8080/stats/flowentry/add POST v & URL params (& Headers (8)

form-data x-www-form-urlencoded raw JSON -

"dpid": 1,
"cookie": 1,
"cookie mask": 1
"table id": 0,
#"idle timeout
# nard timeout": 3
11111,

' .
"actions":[

type OUTPUT" ,
"port

% 5 Switch @ OpenFlow p % {8 » /23t hl #2 h2 7 3 4p ping i

mininet> sh ovs-ofctl -0 openflowi3 dump-flows si

.379s, table=0, niaacket L e , send flow rem priority=11111, dl dst=00:00: 00 00:00: 01 actions= 0utput
.795s, table=®, n_packets=8, n_bytes=8, send_flow_rem priority=11111,arp,arp_tpa=10.8.8.2 actions=output:"sli-eth2"

Mlnlnet/ h1 ping h2

PING 16.0.8.2 (16.0.8.2) 56(84) bytes of data.
64 bytes from 18.8.8.2: icmp_: ttl=64 tim
64 bytes from 10.0.0.2: icmp_: ttl=64 tim
RS

--- 10.0.0.2 ping statistics --

2 packets transmitted, 2 received, 0% packet loss, time 1025ms
rtt min/avg/max/mdev = 0.082/0.305/0.529/0.224 ms

mininet> h2 ping h1

PING 16.0.6.1 (16.6.6.1) 56(84) bytes of data.

64 bytes from 10.0.0.1: icmp_: ttl=64 tim

64 bytes from 10.0.0.1: icmp_: ttl=64 tim

--- 10.0.0.1 ping statistics ---

2 packets transmitted, 2 received, 0% packet loss, time 1013ms
rtt min/avg/max/mdev = 0.043/0.044/0.046/0.006 ms

mininet>




® Task 2: Develop an app which allows controller to flood every packet
that comes to it.

Task2 P 1% 2 Ryu ¥ B - Birke > 3 Switch e 3| 4+¢ 2 2 B @ &
Controller » Controller £ &2 Switch e 3] 3t ¢ > i 12 FLOOD 4 f # % 7
Switch #iport + & OpenFlow ¥ Switch s7output port § 12 g & fi

REBIEESR tREEIEEREA

EREERIREE DAL EEOutput Port » FAMERSTNMERE G -
ALL EHIERF 0 BRY FEAMIngress PortI X FTE 1%~ 0OFPPC_NO_FWD
HIESN » EAAYIRE SIS SRR S

SETERITUHIIR B 5 /5 ControllerfiControl Channel - AT LI /5

CONTROLLER _ Ingress PortZ{Z2Output Port

B = ERBIE 2R OpenFlow PipelinefIEERL » R B EOutputBfFIE<S
RABER

IN_PORT | XFIngress Port
E—ERLFEHIEEEH —BRBEBNRKR - MEHRTEANY - 4

ANY HILE - IS8 RFHEAYER B IR A E BIngress Port » R EEE fEOutput
Port

L OCAL EEA LI E K —Ingress Ports{ZOutput Port » ATt FHR IR

| EiBOpenFlowH R HE S KT &

REZEH B EHIEOpenFlowlB ENIPipelinefZIE 77 @ AHR R
NORMAL M A AR R S B/ OpenFlow Pipeline& | —f&HPipeline » Bl
AERBLATIRIEBRER

K& AR Flooding®EhfERYE + RILL R FloodZ|Output Port o —f& 3R
o BRI SE AT EMMREIE  MALE % Ingress Port

FLOOD A EEET|ERAOFPPS_BLOCKEDAREEHIEE o HRAT Mkt Al
DIFEEEAVLANRIEITE S E RN ENE - AR ES » —EVLAN
ALK R — B EEA

B g B e AR N AE B S R 2T ¥ & python ¢ ryuapp T

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

vim /usr/local/lib/python2.7/dist-packages/ryu/app/ mysw_basic.py



ryu.base i app_manager
ryu.controller import ofp_event

ryu.controller.handler i t CONFIG_DISPATCHER, MAI

ryu.controller.handler i set_ev_cls
ryu.ofproto import ofproto_vi_3
L2switch(app_manager.RyuApp):
OFP_VERSIONS = [ofproto_vi_3.0FP_VERSION]
(self, *args, **kwargs
super(L2Switch, self).__init__(*args,

@set_ev_cls(ofp_event.EventOFPSwitchFeatures,

2f switch_features_handler(self, ev):
self.logger.info( Add Defualt
dp ev.msg.datapath
ofp dp.ofproto
parser dp.ofproto_parser
match parser.0FPMatch()

DISPATCHER

CONFIG_DISPATCHER)

actions = [parser.0FPActionQutput(ofp.0OFPP_CONTROLLER,ofp.0OFPCML_NO_BUFFER)]
inst [parser.OFPInstructionActions(ofp.0FPIT_APPLY_ACTIONS,actions)]

mod parser.0FPFlowMod(datapath=dp, priority=0

dp.send_msg(med)

@set_ev_cls(ofp_event.EventOFPPacketIn, MAIN_DISPATCHER)

def packet_in_handler(self, ev):
nsg .msg
dp = msg.datapath
ofp = dp.ofproto
parser = dp.ofproto_parser
self.logger. dubug(
# output
data = None

if msg.buffer_id ofp.OFP_NO_BUFFER:

data = msg.dat

actions = [parser.0FPActionQutput(ofp.0FPP_FLOOD)]
out = parser.OFPPacketOut(datapath=dp, buffer_id=msg.buffer_id,in_port=msg.match[ i

dp.send_msg(out)

Ryu

,match=match, instructions=inst)

$ ryu-manager --verbose ryu.app.ofctl_rest ryu.app.mysw_basic

Mininet

$ sudo mn --mac --switch ovsk,protocols=OpenFlow13 --controller

remote,ip=127.0.0.1,port=6633

File Edit \ h Terminal Help
kAR Ak Deblg Kk Rk kkk ko kk
EVENT ofp_event->L2switch EventOFPPacketIn
KrxrRRERTIE Debug FEREXEFFEIRE
EVENT ofp_event->L2Switch EventOFPPacketIn
EVENT ofp_event->L2Switch EventOFPPacketIn

KARKARERTHR Dablg KKk kkk ik kk
ekwmkRRRRRR Dobug FEREREERRERE

EVENT ofp_event->L2switch EventOFPPacketIn
kg m A EIE Debug FEHERHEFRERIE

EVENT ofp_event->L2Switch E\l:ntDFPF’a(LetIn
WRRRARRRIIK Debug KRRk kAR Rk

EVENT ofp_event witch Ev<ntl}FPPa(L;~tIn
sxxraxrREIE Deblg FEHEREFFERHE

EVENT ofp_event->L2Switch EventOFPPacketIn
KARKARERTHR Dablg KAk kkk ik kk

EVENT ofp_event witch EventOFPPacketIn
KrEERRERTIE Debug FEREXEFFEIRE

EVENT ofp_event->L2Switch EventOFPPacketIn
AR RARERTAR Dablg KRk Rk kR kk

EVENT ofp_event->L2Switch EventOFPPacketIn

KEREIREKRIR DebUg KFEEFREEEAAE

EVENT ofp_event->L2Switch EventOFPPacketIn

B

¥ 115 3 Switch &4z 7 i’ré
& 5 & g ARP £ ICMP >
port » Fpt

ciis@clis-VirtualBox: ~
File Edit View Search Terminal Tabs Help

ciis@ciis-VirtualBox: ~ %

+*% Adding switches:

s1

**x Adding links:

(h1, s1) (h2, s1)

*** Configuring hosts
h1 hz

*%% Starting controller
<o

**% Starting 1 switches

ciis@ciis-VirtualBox: ~

hi ping h2
PINE 10.0.0.2 (10.0.0.2) 56(84) bytes of data
from 10.6.6.2: icmp_seq=1 tt
from 10.0.0.
from 10.0.0.
from 10.0.0.
from 10.0.0.
from 10.0.0.
from 10.0.0.
from 10.0.0.
from 10.0.0.
from 10.0.06.

S2ARRBRB DR
"

&

: icmp_seq=10 ttl=64 time=5.

4 Controller » Controller £ &2 #7 %

¢ * FLOOD &1~ ;% #& i& Switch F
i ping =7 response time &_p? & ¢ Taskl # Task3 & 7o

~t'], actions=actiens,

data=data)




® Task 3: Develop an app which allows controller to add a flow.

Task3 P & % % Ryu » B % - B » 3® Switch e 33t ¢ {8 #& & 8

Controller » Controller 32 Switch Jz 3| #3t ¢ {4 » T £ output port 3
it 5 FLOOD =1 OpenFlow I Switch - Switch £ & BB s 4 chph 7 i @
£

SN

o

vim /usr/local/lib/python2.7/dist-packages/ryu/app/ mysw_flow.py

T ryu. t app_manager
n ryu.controller impo ofp_event
n ryu.controller.hand i t CONFIG_DISPATCHER, MAIN_DISPATCHER
n ryu.controller. er i t set_ev_cls
n ryu.ofproto i t ofproto_vi_3
L2switch(app_manager.RyuApp):
OFP_VERSIONS = [ofproto_vi_3.0FP_VERSTON]
def __init__(self, *args, **kwargs):
super(L2switch, self).__init__ (*args, **kwargs)
t_ev_cls(ofp_event.EventOFPSwitchFeatures, CONFIG_DISPATCHER)
def switch_features_handler(s e
self.logger.info(
dp = ev.msg.datapath
ofp = dp.ofproto
parser = dp.ofproto_parser
match = parser.0FPMatch()
actions = [parser.OFPActionOutput(ofp.OFPP_Cl ROLLER,ofp.0FPCML_NO_BUFFER)]
inst = [parser.OFPInstructionActions(ofp.OFPIT_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(

match = parser.0FPMatch()

actions = [parser.OFPActionOutput(ofp.OFPP_FLOOD)]

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

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

data=data)

Ryu

$ ryu-manager --verbose ryu.app.ofctl_rest ryu.app.mysw_flow

Mininet

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



ciis@ciis-VirtualBox: ~

File Edit 1 Terminal Help File Edit View Search Terminal Tabs Help
(13659) wsgi starting up on http://6.6.0.0:8080 ciis@ciis-VirtualBox: ~ x ciis@ciis-VirtualBox: ~
onnected socket:<eventlet.greenio.base.GreenSocket object at @x7f8a156c2a96> ad T

T ' *** Adding hosts:

('127.0.0.1', hi h2

*%% Adding switches:

s1

**% Adding links:

(h1, s1) (h2, s1)

*x+ Configuring hosts
h1 h2

*** starting controller

Socket object at 0x7f8a156c2d16> ad

ello ev <ryu.controller.ofp_event.EventOFPHello object at ©x7f8a156db210>
ove onto config mode
EVENT ofp_event->dpset EventOFPSwitchFeatures
EVENT ofp_event->L2Switch EventOFPSwitchFeatures
switch features ev version=0x4,msg_type=0x6,msg_le| x20,x1d=0x4125a892 ,0FPSwitc
Features(auxiliary_id=0,capabilities=79,datapath_id=1,n_buffers=0,n_tables=254)
[rxxex Add Defualt Flow *xs*sxx
ove onto main mode
EVENT ofp_event->dpset EventOFPStateChange et GE i 6B
register datapath <ryu.controller.controller.Datapath object at ex7f8a1se [t MTCm e PR o oo oy b ie of data.
64 bytes from 16.0.0.2: icmp_seg=1 ttl=64 time=0.734
64 bytes from 10.0.0. e=0.060
64 bytes from 10.0.0. i time=0.053
64 bytes from 16.6.6.2: icmp_: time=0.050
AC
- 10.0.0.2 ping statistics
4 packets transmitted, 4 received, 0% packet loss, time 3054ms
rtt minfavg/max/mdev = 0.850/0.224/0.734/0.294 ms
mininet:

EVENT ofp_event->L2Switch EventOFPPacketIn
Lxskssixsiis Add FLOOD Flow ****skkssss
EVEHT ofp_event->dpset EventOFPPortStatus
A port was modified.(datapath id = ©6E@0EEEEEEEEE01, port number
EVEHT ofp_event->dpset EventOFPPortStatus
: A port was modified.(datapath id = ©660000060000001, port number

P it Mnralhnet GNANctate Aimsantruladd

(& ® Tabbed Postman - REST Client | chrome-extension

'[coohjcphdfgbiolnekdp

Normal @ No environment -

= . F—
Collections [T Get all flow stats

[E3] ntip:/ocalhost:8080/stats/flow/1
http:/flocalhost:8080/stats/flow/1

s hitp://localhost:8080/stats/flowentry/add

Send Save Preview Add to collection

2o http:/flocalhost:8080/stats/flowentry/add

sl http://localhost:8080/stats/flowentry/add Body e s00 0k BT 56 ms

o8 https/flocalhost:8080/stats/flowentryfadd

Pretty = Raw  Preview ) E JSON XML
hitp:/flocalhost:8080/stats/flowentry/de =
lete_strict t
"1 [
ol http://localhost:8080/stats/flowentry/add { _
"actions":
"QUTPUT : CONTROLLER"

eI 8 hitp:/flocalhost:8080/stats/flowentry/add ]
"idle timeout": ©
515 hitp:/flocalhost8080/stats/flowentry/add "cookie": o,
acket count”: 1
ard_timeout
"byte count"”
“duration sec”: 14
"duration nsec": 333000000,
?r10|1ty"‘ e,
ength
"flags": @,

"actions": [
"QUTPUT : FLOOD™

1,
“idle timeout“: 2]
cookle 0,

acket count“ 31,

ard timeout": @,
“byte count”: 2434,
"duration se 14a,
"duration nsec": 322000000,
“%riority": 2048,

ength”
"flags": 0,
"table id": @
"match™: {}

125 3 Controller f= Switch & 3%t - %+ Switch ™ i OpenFlow » - i% &
i@ % Controller » ¥ — i% 5 output port % FLOOD -



® Task4

Task4 p & % & Mininet ¥ p 374p4 3 4 5 JE 8w R ipf > ¥ % openflow:1
22 openflow:2 & &7 link bandwidth 3% % 10M - H 4 link 5 100M > &
OpenDaylight {5 > % Topology ® 4= #77% (% € % 7 bandwidth)

Controls

host:00:00:00:00:00:01

100M

77N 100M

openflow:3

host:00:00:00:00:00:03

host:00:00:00:00:00:02

(Hint: self.addLink( A, B cls=TCLink, bw=10))

Mininet

$ sudo mn --custom mininet/custom/YOURCUSTOM.py --topo mytopo --
controller remote --switch ovsk,protocols=OpenFlow13 —-mac

Open hl and h2

$ xterm hl

$ xterm h2

OpenDaylight

$ ./karaf-0.3.1/bin/karaf -0f13



" OpenDaylight Dlux x

€ 5 C O oo o
o Topology

% Topology
Controls

Edit View Search Terminal Tabs Hel

\‘-\

opentloly:3

“Node: h1"

received)

h1: iperf -c 10.0.0.2 -i 2

h2: iperf -s

"Node: h1"

I

i OpenDaylight #2417 > ¢ MRl & > Flpt hl &2 h2 BFenpdji 3 ¢ 5 s3 &
7 %

bandwidth % % 10Mbit/sec » - =t B T i£ OpenFlow 753k hl 22 h2 & en

bandwidth 3 = = 100Mbit/sec -
Hint:6 flows
Switchl;:

dst=h1,send to hostl(hostl mac addr)



dst=h2,send to switch3(openflow:)
Switch2:

dst=h2,send to host2 (host2 mac addr)
dst=h1,send to switch3(openflow:3)
Switch3:

dst=h1,send to switchl(openflow:1)

dst=h2,send to switch2(openflow:2)

5% [2]P.32~ > 54 Yang Ul & Controller ¥+ Switch = i£ OpenFlow »  #-d

Yang Ul =7 API request 2 json 3% &% % o

Yang Ul Json & ;8 B~ 8 = 3\




I~REER
Taskl:3#- Postman = i£ s flow B = - Collection ¥ 575 » ¥ » #-F %% % -

Task2 % Task3 ‘32 F5 ¢ v » 5L ¥ 7 H g% £ R

Task4:3#- REST 1 json #5584 15 0 -9 s 2 % - & £ F R

A RETR

1. fictd 2 & %8 (SDN)
https://www.xinguard.com/content.aspx?id=34
2. OpenFlow i 342 2_

https://osrg.github.io/ryu-book/zh_tw/html/openflow_protocol.html



