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SRD 3N vFx 1L, Crossbow Virtual Wire Demo Tool ZFBNLET . COTEY—ILITEFHFEEPTHRLEAM
[ZENMET B EIICIXTETHYEEAD. Crossbow DEARBERELEN T 5=, SEBNITE=D2DTEERE
BICEMES DRI ZMITEONTHYET , T EITT DRI OOMABRDEENKETYT  BkDHDH
&, ZDOLIEESEICLTRITLTESLY,

HET5Y
OpenSolaris 2009.06 MNA A +—)LENf=/\)a2/H—/—

TEDHE(HE
[TEY—ILOSFHO0—FK]

http://hub.opensolaris.org/bin/view/Project+crossbow/demo
5. “Crossbow Virtual Wire Demo Tool” 4> O—KLET .

[TEY—ILOERM]

OpenSolairs 2009.06 + TETLET,

shwp@ga86:~$ cd ~/Downloads

shwp@ga86:~$ bunzip2 OpenSolairsvWireBuilder.tar.bz2
shwp@ga86:~$ cd ~

shwpRga86:~$ tar xvf ~/Downloads/OpenSolairsvWireBuilder.tar
shwp@ga86:~$ cd vWireBuilder

FOEETIE. ELLEELEWLD T AV AR—ILADY) T installksh)ZEELE T,

shwp@ga86:~/viWireBuilder$ vi install.ksh

54 TH  pfexec cp -r 0SOLChime /opt

——————— > pfexec cp -r 0SOLOchime /opt

68 1TH

pfexec zoneadm -z templatezone install -e SUNWapch22

pfexec zoneadm -z templatezone install -e SUNWapch22 -e SUNWroute -e SUNWwget
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EIEEMNEHoT=5. vWireBuilder/installksh Z2E{TLET . 1V AM—=ILATET T5E, TRAYMYT EIZ “Crossbow
VWire Builder Demo” EWLNSFAAVIERRESNET,

TEERTTBANZ. E3—DRVYTMETELTHEET,

shwp@ga86:~/viWireBuilder$ cd VWire
shwp@ga86:~/viWireBuilder/VWire$ vi cleanup.ksh
42 17H - 45 118

cleanup zone Router 1

cleanup zone Router 1

cleanup zone Client 1

cleanup zone Client 1

cleanup zone Router 1
cleanup zone Router 2
cleanup zone GenericClient 1
cleanup zone GenericClient 2

TEDEIT

[TF #0D1: Crossbow Virtual Wire Example ]

[ 43R0 ]

CDTEF. TFAR—FRIET—IDTETT . 22DRERVET—IEERL. —HADRYRT—IIZ Web H—/\
FRELET.I5—ADRINTI =V LD ISAT UGS, Web —/N[Z7UEALET . T2 020D RERYET—
I1E NW—3F B LT/ N YRS EAD RV T —I(ZELESNE T,

[ FIE ]

1, Ry 7 E®D “Crossbow VWire Builder Demo” 743V &S ) vILTTEY—ILEZEREILET,
B DR YT 7 vT T "Reset Configuration” Z91)vHoLET,

=] * Crossbow Virtual Wire BEE8

Project  View Action Help

gas6 !_mks ] ;

Dom0[Global Zone q ‘

| Vswitch Mic

‘V vy

Metwork Infrastructure ¥Ms

il
) g

T
Router Load Balancer

| il || EF

¢ Go to Project menu, to open a new/existing project file.

2. BRIDT A A= a—m5, VSwitch 7A/arE=—2FAvyJILE T,

3. ABIDTAA A= 2—HS, VNIC FAaV%E 4 DRAYILET, vnicl & vnic2 [F. vswitchl [Z vnic3 & vnicd (%
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vswitch2 [ZENENIERLET

(7] ‘ Crossbow Virtual Wire [2[=]X]
Project View Action Help
gas6 Links E
[~] || Connect To Parent Link [%] om0 Giobal Zone
List of parent links: p— },.
YSWILC!
N VSwitch NiC
VNIC Link_Aggr

MNetwork Infrastructure VMs

oK Cancel ﬂ
| \ & - 3 gl
i vnic2 Router Load Balancer
went B
Firewall DHCP Server

=

4, AT A A=a—h5 “Web Server” ZRAYTILET,

5. vnicl DAETIRAREILD) Y TAZ1—%FRRSE . "Connect To... " Z:8EIRL . WebServer 1 ITHEHILET . £
IP address 192.168.2.11 % “Static IP Adress” TIEELZEY,

6. BEIDT A3 A=1—Mm5, “Generic Client” ZRAYTLET,

7. vnicd DATIRRII)YHTAZ1—%RRESH., "Connect To... " Z1EIRL . GenericClient 1 [ZHE#RLET . £
7= IP address 192.168.3.11 % "Static IP Adress” TIEFELE T,

8. HEIDTAaAA=a1—h 5, “"Router” ZFAVYTLET,

9. vnic2 DAIIRARELI) YY) TAZ1—% RSt "Connect To... ” ZEIRL . Router 1 [ZHEHLET, £f- IP
address 192.168.2.1 & “Static IP Adress” TIEELET .

10. vnic3 DBV RARIL )Y TAZ1—% RIS, “"Connect To.. ” Z#1EIRL. Router 1 [ZIEfLET, F/=
IP address 192.168.3.1 & “Static IP Adress” TI§ELET,

a * Crossbow Virtual Wire 208
=| IP Address Dia
a = leg B Project View Action Help
@® Static IP Address: gas6 LIS
Dom0/Global Zone Router Load Balancer
192,168.2.11
() Use DHCP:
() MNone
|
OK Cancel ra
|
L.
Router_1
/ \
"\ 192.168.3.11 192.14/3‘531 \  1s2.le82.1
\ /
/
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[RBERYET—ODIEE ]
1. ZE® “Action” > “Compile” ZETLET,

12. iR A5 dladm show-link & zoneadm list —-ve E{TLT. RERYFI—IBERIDO YT —IDIKR O
Zone MIREFFEFZELET,

shwp@gaB86:~$ dladm show-1link

LINK CLASS MTU STATE OVER
bgel phys 1500 up --
bgel phys 1500 unknown --

shwplga86:~$
shwp@ga86:~$ zoneadm list -vc

ID NAME STATUS PATH BRAND IP
0 global running / native shared
- templatezone installed /rpool/Zones/templatezone ipkg excl

shwplga86:~$

13. TEY—ILIZRY., ELE®D “Action”—>"Execute” #E{TLET,

14, iR A5 dladm show-link & zoneadm list —-ve E{TLT. RERVFI—IBEZD YT —IDIKRC
Zone MIREFFEFZELET,

shwp@ga86:~$ dladm show-1link

LINK CLASS MTU STATE OVER
bgel phys 1500 up -

bgel phys 1500 unknown --
vswitchl etherstub 9000 wunknown --
vswitch?2 etherstub 9000 wunknown --

vnicl vnic 9000 up vswitchl
vnic?2 vnic 9000 up vswitchl
vnic3 vnic 9000 up vswitch?2
vnic4 vnic 9000 up vswitch?2

shwp@ga86:~$
shwp@ga86:~$ zoneadm list -vc

ID NAME STATUS PATH BRAND IP

0 global running / native shared
10 Router 1 running /rpool/Zones/Router 1 ipkg excl
11 WebServer 1 running /rpool/Zones/WebServer 1 ipkg excl
12 GenericClient 1 running /rpool/Zones/GenericClient 1 ipkg excl
- templatezone installed /rpool/Zones/templatezone ipkg excl

shwplga86:~$

WebServer, GenericClient, Router 7 E &Y — DEEFE TIZ, DLERIMNHNMYE T, prstat -Z TE Zone DIRR%F
RABIENTEET,

[REAYET—ULETOTE ]
[ GenericClient. 1 A>Y—JLET]

1. “GenericClient 1" DB IIRARE )y I L TAZa2—hS “Console .. #91)vILET ., THIk root /18R
J—K abc123 TAVAULET, * ZOTEY—ILDET® Zone (&, root/abc123 TOYV AU TEET,

2.ifconfig —a 1°. netstat —-rn CHRYrIT—I0)—+T—TILEHEZELET, 1= ping —-ns 192.168.2.11 T
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Router_1 Z18L T WebServer 1 IZDHMN>TWLWAHIERLET .

] ~| GenericClient 1 = (=) £3

[Connected to zone 'GenericClient_1' consaolel

GenericClient_1 conzole loging root

Pazsword:
Jan 16 06:324:45 GenericClient_1 login: ROOT LOGIM Adewsconszole
Sun Microsystems Inc,  Sun05 5,11 =nv_111hk Movember 2003

rootiEGenericClient_1:™# ifconfig -a
lo0: flage=2001000343<UP . LOOPBACE . RUNMING .HULTICAST, IPwd NIRTUAL: mtu 8232 index
1

inet 127.0,0,1 netmask FEOOOO00
vnicd: £lage=1000863<UP,BROAICAST .NOTRAILERS RUNNING ,MULTICAST, IPwd> mtu 9000 in
dex 2

inet 192,168,3,11 netmask fFFFFFO0 broadocast 192,168,3,255

ether 2:8:20:10:c0e0
lot: flags=2002000343<UP . LOOPBACE . RUNMING .MULTICAST, IPvE VIRTUAL> mtu 3252 index
1

inetE ::1°128
rootEGenericClient_1:%% |]

| ~| GenericClient 1 = (=] 3

root@CenericClient_1:™# netstat -rn

Routing Table: IPw4

Destination Gateway Flagz Re l=ze Interface

0 vnicd
0 vnicd
2 lab

default 132,168,3.1 LG
192,168,2.0 152,168,2.11 u
127.0,0,1 127.0,0,1 LH

I—\I—\I—\:s,?_'j

Routing Table: IPuG
Destination<Mask Lateway Flags Ref ls=e If

i1l i1l LH 1 0 lof
root@CenericClient_1:"
rootiEGenericClient_1
rootiEGenericClient_1
rootiEGenericClient_1
rootiEGenericClient_1
rootiEGenericClient_1
rootiEGenericClient_1
rootiEGenericClient_1
1
1
1

U
b
T
L
T
1
b
T
U
UH
U

I

root@CenericClient_
rootiGenericClient_
rootEGenericClient_1:%% |]

I

[ WebServer 1 EDaA2y—ILT]

3. WebServer M) —)LTl&. sves apache22 T. WebServer NENERMEELET .

[ VNIC FEHIEDTE ]

1. WebServer ~DIEHMNEZR TET=5. "GenericClient_1” M3a>)—ILHD /var/tmp/netperf —H

192.168.2.11 -1 300 #=£fTL%d,
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2. TEY—ILDEL. “View” => “Monitor Network Udage” Z&IRL . “Chime” Z#E&ILET,

Gd il Network B = 3
Ap... Al |fone A2 |P... a3 | Addr.. &4 |... &5] Throughput “
¥mc glokal TCFP Cffff 129, 45928 1A
in.routed Router_1l UDP 192 1a8.... 520 0
in.routed Router_1l UDFP 19&168.... 520 0
netperf  Generic... TCP —————a

PFlot Application Over Time

Plot Throughput Over Time
Look at DTrace Program
Set Moving Average ..

14—

Interval in seconds

AR

3. netperf MIKEEZEERL T, HIY I RRZL T, “Plot Throughput Over Time” ZEIRLET

4. vnicl 742D BIDRRA T, “Properties” %ZEIRL. “Bandwidth(Mbytes/sec) Z 5000 A5 500 <UL H

HLES,
& |2 VNIC Properties &3
ame: wnicl
Parent: wvewitchl
PAT L: 3000
Mac Address: 2820 bLek:de
Pricrity: O Low (L Medium ® High
Bandwidth{MBytes/sech CO0a
o
Connectad To: WebServer_1
l (0]% J [Cancelj
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5. Z)L—FykHE, 500 Mbytes/sec FRETHIZON B ENERTEET,

ﬁ L Network E @ B
Network
_.\' Ay , | 1 T
300,000 1 TRARTIRT
| ' [l 1l | ]
250,000 - | -1
5 &
£ 200,000 -
fan]
=
£ 150,000
'_
100,000
50,000 - ——
2342 2343 23:44 2345 23:46
Time
=netperf, GenericClient_1, TCP, :ffff: 192 168.2.11, Port 38720

6. 1000 Mbytes/sec I2EIZEZ DL, BIFkICHIENERTEET,

ﬁ L Network E @ B
Network
LRIV T s
300,000 1 WY 4
I 1 | h
250,000 - | L1
s i
£ 200,000 -
fan]
=
£ 150,000
'_
100,000 - S
50,000 - —
23:43 23:44 23:45 23:46 23:47
Time
=netperf, GenericClient_1, TCP, ffff:192.168.2. 11, Port 38720

[TF #®2: Crossbow Virtual Wire Demo ]

[ 4828 ]

DONVTNTY VI RYNI =0 BELITEERBNLET .V 0—/ W —0ENTYvIRYNI—JIZRITT
T7AT IA—IERBRIET—DEERLET  ERLI-RERYNT =Y LIZIE Web H—NZEZELFEY . FO—
NIV =2 EDIHFROT TN RBERYNT—I LD Web H—/N\ICF U ERTBHIET. N TYvIRvbT—o L

[CEEESN =RVt T —VZFRBIETEELET,
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[FIE ]
1. BEDT A A=a—h 5, VSwitch PA4aV% 1 DRAvILET,
2. BRI T A A= a—H5 “Web Server” ZROVTLET,

3. ABIDT AT A= a—m5, “Firefall” ZKOYTLET,

2 * Crossbow Virtual Wire 288

Project View Action Help

—

gasde

Domo0|Global Zone ﬂ .

Firewall DHCP Server

Network Service VMs

Firewall _1 WebServer LDAP Server
. ]
I paliren
AppServer DNS Server
| =
eeeeeee Client

vswitchl ]
a

4 ARIQOTFAA A= 2—h5, VNIC PAOV% 2 DORAYTLET, vnicl & vnic2 IE. vswitchl [T #E#ELET .

5. vnicl DAETIRAREILD) YYD TAZ1—%FRRSE . "Connect To... " Z:8EIRL . WebServer 1 ITHEHILET , £
IP address 192.168.2.11 % “Static IP Adress” TIEELZEY,

6. vnic2 MAEIDVRARILY) ) TAZ1—%FRRSHE . “Connect To.. " Z:ERL. Firewall 1 [THERLET . £ IP
address 192.168.2.1 Z “Static IP Adress” TIEELET .

(7] * Crosshow Virtual Wire [2[=]%]
Project View Action Help
gasé Links &

Dom0|Global Zone M I
VSwitch NIC

VNIC Link_Aggr

Network Infrastructure VMs

Rout Lead Balancer
Firewal 1l DHCP Serve

) Go to Project menu, to open a new/existing project file,

1. BEIOTAaAv A= a—h5, “NIC” #ROvFLET, "NIC Chooser Dialog” T, ' B—/\ LY —2TlEHNTLNS
Y138 NIC Z3EIRLFET ., Is this an externally connected NIC ? DERIT "LV ZEIRLET,
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| £| NIC Chooser Dialog

Li

b

st of Available Physical MICS:

gel

% NIC Configuration

Is this an externally connected MNICY

€ EUEL J [O Lmi{m)J [ 0 EuY) ]

oK Cancel

(7] * Crossbow Virtual Wire 288
Project View Action Help
gas6 s

DomoO/Global Zone

»

bge0
129.158.27.27

Vi
é

Firewall _1

192.168.2.1

wnicl
e
vswitchl

WebServer_1

a

NIC

‘}*"

Link_Aggr

Network Infrastructure VMs

192.168.2.11

a3 1 <=i
Load Balancer

Router

Firewall DHCP Server

Irlfe

@ Go to Project menu, o open a new/existing project file.

8. AT AavA=a—h5 VNIC FAaVEROYTLET , vnic3 (L. #138 NIC [ #EHELET,

9. vnic3 DAY IRIRAL D) Y I TAZ1—%RRSHE . "Connect To... ” ZZIRL . Firewall 1 [Z3EHLET . F1=
IP address &, 7 A—/\LY—2ERCHTRICDEERE®D IP FRL R % “Static IP Adress” THRELET .

[X]

(®) Static IP Address:

|£| IP_Address Dialog

129,158.27.41
() Use DHCP:

() Mone

oK Cancel

OpenSolairs Cook Book

2 \ Crossbow Virtual Wire [=[=]%]
Project View Action Help
9286 Link

Domo)/Global Zone

Vswitch NiC

b IR\
VNIC Link_Aggr

Network Infrastructure VMs

a3 B i
Router | | Load Ealancer
Firewall || DHCP Server

@ Go to Project menu, to open a new/existing project file
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[RERYST—ODIEE ]
1. ZE® “Action” > “Compile” ZETLET,

12. iR A5 dladm show-link & zoneadm list —-ve E{TLT. RERYFI—IBERIDO YT —IDIKR O
Zone MIREFFEFZELET,

shwp@gaB86:~$ dladm show-1link

LINK CLASS MTU STATE OVER
bgel phys 1500 up -
bgel phys 1500 unknown --

shwplga86:~$
shwp@ga86:~$ zoneadm list -vc

ID NAME STATUS PATH BRAND IP
0 global running / native shared
- templatezone installed /rpool/Zones/templatezone ipkg excl

shwplga86:~$

13. TEY—ILIZRY., ELE®D “Action”—>"Execute” #E{TLET,

14, iR A5 dladm show-link & zoneadm list —-ve E{TLT. RERVFI—IBEZD YT —IDIKRC
Zone MIREFFEFZELET,

shwp@ga86:~$ dladm show-1link

LINK CLASS MTU STATE OVER
bgel phys 1500 up -

bgel phys 1500 unknown --
vswitchl etherstub 9000 wunknown --

vnicl vnic 9000 up vswitchl
vnic?2 vnic 9000 up vswitchl
vnic4d vnic 1500 up bgel

shwpRga86:~$
shwp@ga86:~$ zoneadm list -vc

ID NAME STATUS PATH BRAND IP

0 global running / native shared
16 Firewall 1 running /rpool/Zones/Firewall 1 ipkg excl
17 WebServer 1 running /rpool/Zones/WebServer 1 ipkg excl
- templatezone installed /rpool/Zones/templatezone ipkg excl

shwp@ga86:~$

[RBRIT—ILETOTE ]

1. 98—\ —2 LT ISHYERHLET, http://192.168.2.11 ZFRTIHFLIELTECDBE T, EETE
Tt A

R=UMABHT5~ - Mozila Firefox 3.1 Beta 3 500

] ERKERTEIIEATLE
192168211 DY —/nOEELRL TS F AT,

e,
(BN TUBER, TORECHTES
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2. KT route IVKRT 192.168.2.0 MDHykT—4IZ Firewall .1 /AT HAID IP PRLRES —,H1/ELT
JL—hT—TILIZEMLET,

] = E = 3
2rAIF) REE FETN) WED ST ~ILFH)

shwp@oalb: % pfexec route add 192.168.2.0 129,158, 27. 41 I
add net 192, 168.2.0: gateway 1259.1588.27.41 1
shwpligaBB: % netstat =rn

Routing Table: |Pvd

Destination Gateway Flags Ref Use Interface
default 129,158, 27, 254 UG 1 3578
129,168, 27.0 129,168, 27,27 1] 1 2635 bgel
192, 168.2.0 129,158, 27. 41 UG 1 ]
127.0.0.1 127.0.0.1 LIH 1 EE 1ol
Routina Table: |PvB
Destination/Mashk Gateway Flags Ref Use | f
1 1 LIH 1 9 ol )
shwp@galb: " v

3. BE.JO—NILY—2EDTSoYMG, http;//192.168.2.11 ZRRSEET,

[+] @ c Network Vi ization and Control at i - Mozilla Firefox 3.1 Beta 3 EE=8
IPAME REE RTN) EES) Fov—9B) YLD ~LTH)

& < - U9 O B roowis2ies21y 2] [~ [Gooaie
ER4<RBH~—v+ | OpenSolaris¥ ' Sun Microsystems~ ' Other Communities ©

B Crossbow: Network Virtualizatio...| €

OpenSolaris

Discussions Communities Projects Download Source Browser Free CD
You are not signed in. Sign in or register.

Search

Sk

R

OpenSolaris Project: Crosshow: Network Virtualization a
Control

View the leaders for this project
Project Observers

Endorsing communities

Device Drivers
HPC Developer
Logical Domains
Networking
OS/Net (ON
Performance
Xen

‘ What's New

El
=

Ul Z2oDTEEBNLEL-. B, COZD2DOTTEIL
VWireBuilder/Whatchme T4LZRJIZEIEI 77 ILOBSBENMNTWNET DTS EIZLTESLY,
* 8. ENE DB AIZIL. Firefox @ Flash 759 A HNIHETT, pkgs.sun.com ) Extra JIRCR) MO AFTEET,

< BEEH D
Crossbow Virtual Wire Demo Tool
http://hub.opensolaris.org/bin/view/Project+crossbow/demo
Crossbow Virtual Wire Example
http://wikis.sun.com/display/OpenSolaris/vWireExample
Crossbow Virtual Wire Demo
http://wikis.sun.com/display/OpenSolaris/vWireDemo

<AERC RO
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