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A Fault-Tolerant Visualization Device by AKIYAMA, Takayuki t
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Self-introduction: an ISP engineer, who was interested in hobby electromni
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o

Physical computing study meeting
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What is physical computing?


http://en.wikipedia.org/wiki/Physical_computing
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Kazaguruma or a pinwheel, by TAJIMA, Hirotaka
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| got Arduino at the meeting.
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What can | make?
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Kazaguruma is a universal visualization device.
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But no redundancy.
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Why 2.0?
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'‘Cause two wheels are there!
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Active/standby failover
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Network configuration
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It runs on my laptop, indeed.
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VRRP master server spins its own kazaguruma.
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Components: zones, VRRP, serial ports, Arduino, and kazaguruma
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Each zone has a NIC, a VNIC, a serial port, and a VRRP configurationt
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zoneO zonel

afx0 192.168.1.10 afx1 192.168.1.11
vnic20 vhic21

priority::ZO(T\rD7/pr€5rity::100
VRID=

192.168.1.1

192.168.1.99

Global
zone

VRRP configuration
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# dladm create-vnic -1 axf@ -m vrrp -A inet -V 2 vnic20
# dladm create-vnic -1 axfl -m vrrp -A inet -V 2 vnic2l
# dladm show-vnic

LINK OVER SPEED MACADDRESS MACADDRTYPE VID
vnic20 axfo 100 0:0:5€:0:1:2 vrrp, 2/inet 0
vhic2l axfl 100 0:0:5€:0:1:2 vrrp, 2/inet 0
#

Making VNICs for VRRP
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# zonecfg -z zone® export
create -b

set zonepath=/export/zone/zonel
set brand=ipkg

set autoboot=false

set ip-type=exclusive

add net

set allowed-address=192.168.1.10/24 # ¥#EeE
set physical=axf0

end

add net

set physical=vnic20

end

add device

set match=/dev/term/0

end

#

zoneO configuration
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# zonecfg -z zone@® export
create -b

set zonepath=/export/zone/zonel
set brand=ipkg

set autoboot=false

set ip-type=exclusive

add net

set allowed-address=192.168.1.11/24 # ¥rtéae
set physical=axfl

end

add net

set physical=vnic2l

end

add device

set match=/dev/term/1

end

#

zonel configuration
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# zoneadm -z zone@® install
# zoneadm -z zone® boot
# zlogin -C zone®
axfOAEEE
pkg install A#F{7957/H. EBICIEIITIVI—RYMIDARCHREELTWS,

zoneO# pkg install vrrp

Booting zoneO
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New feature: allowed-address
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— System Identification Error

An error occurred while trying to set the IP address 192.168.1.111 on the
axfl network interface.

> Press F2 to dismiss this message.

F2 OK F6_Help

Error message
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zone@®# init 0O

# zoneadm -z zonel clone zone0
# zoneadm -z zonel boot

# zlogin -C zonel

axflzs&E

Booting zonel
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VRRPDEEE

‘http://negi.ipv6labs.jp/data/Openindiana/Openindiana_SUNWvrrp.2010.11.ppt

‘http://neqi.ipv6labs.jp/data/OpenSolaris/SUNWvrrp/SUNWvrrp_example.ja.txt

-System Administration Guide: IP
Services - System Administration
Guide: IP Services

-http://download.oracle.com/docs/cd/E19963-01/821-1453/gkqu/index.htm?

SEIEZhEbECLELE, *

VRRP References
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http://negi.ipv6labs.jp/data/OpenSolaris/SUNWvrrp/SUNWvrrp_example.ja.txt
http://download.oracle.com/docs/cd/E19963-01/821-1453/gkfjq/index.html
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zone@# vrrpadm create-router -V 2 -A inet -1 axfO -p 200 vrrp2

zone@# ipadm create-addr -T static -d -a 192.168.1.1/24 vnic20/zone0

zoneO# vrrpadm show-router -x
NAME STATE PRV _STAT STAT LAST VNIC PRIMARY IP VIRTUAL IPS
vrrp2  MASTER BACKUP 13.592s vnic20 192.168.1.10 192.168.1.1

o;’

zoneO VRRP configuration
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zonel# vrrpadm create-router -V 2 -1 axfl -A inet -p 200 vrrp2

zonel# ipadm create-addr -T static -d -a 192.168.1.1/24 vnic2l/zonel

zonel# vrrpadm show-router -x
NAME STATE PRV _STAT STAT LAST VNIC PRIMARY IP VIRTUAL IPS
vrrp2  BACKUP INIT Im31s wvnic21 192.168.1.11 192.168.1.1

o;’

zonel VRRP configuration
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$ ls /usr/bin/*adm

iR CAEAIEZBFE

OQadm

/usr/bin/coreadm /usr/bin/pkgadm /usr/bin/tpmadm

$ ls /usr/sbin/*adm
/usr/sbin/acctadm
/usr/sbin/beadm
/usr/sbin/bootadm
/usr/sbin/cfgadm
/usr/sbin/consadm
/usr/sbin/cryptoadm
/usr/sbin/devfsadm
/usr/sbin/dladm
/usr/sbin/dumpadm
/usr/sbin/fcadm
/usr/sbin/flowadm
/usr/sbin/fmadm
/usr/sbin/if mpadm
/usr/sbin/ikeadm

/usr/sbin/inetadm /usr/sbin/routeadm
/usr/sbin/ipadm  /usr/sbin/sacadm
/jusr/sbin/iscsiadm /usr/sbin/sbdadm
/usr/sbin/lofiadm /usr/sbin/smbadm
/usr/sbin/logadm /usr/sbin/stmfadm
/usr/sbin/luxadm /usr/sbin/svcadm

/usr/sbin/metadevadm /usr/sbin/syseventadm
/usr/sbin/mpathadm /usr/sbin/ttyadm
/usr/sbin/nwamadm /usr/sbin/ucodeadm
/usr/sbin/pmadm  /usr/sbin/vrrpadm
/usr/sbin/pooladm /usr/sbin/wusbad
/usr/sbin/psradm /usr/sbin/zone ‘
/usr/sbin/ramdiskadm tBB

/jusr/sbin/rctladm

Increasing *fadm commands
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ipadm(1M)

zonel# 1ipadm show-1if

TFNAME STATE CURRENT PERSISTENT

100 ok -m-V------46 ---

axfl ok bm-------- 4- ---

vnic21 ok bm- - - - - V--46 -46

zonel# 1padm show-addr

ADDROBJ TYPE STATE ADDR

lo0/v4 static ok 127.0.0.1/8
axfl/ a static ok 192.168.1.11/24
vnic21l/zonel static ok 192.168.1.1/24
1o0/v6 static ok ::1/128

1IEEE,'
. 34
Ipadm(1M)
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-System Administration Guide: Network
Interfaces and Network Virtualization

‘Chapter 6 Overview of the Networking
Stack

‘http://download.oracle.com/docs/cd/E19963-01/821-1458/gdyrg/index.html

‘Figure 6—2 Types of Link Configurations in the Network Stack

35

Network stack


http://download.oracle.com/docs/cd/E19963-01/821-1458/gdyrg/index.html
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-System Administration Guide: Network
Interfaces and Network Virtualization

‘Chapter 8 Configuring an IP Interface
‘http://download.oracle.com/docs/cd/E19963-01/821-1458/gdyrf/index.html

ifconfig*ndd T/ <. ipadm%{F -,
FERERICOTYRNBERAH S, >
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Command comparison tables
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ifconfigdDHZI N Z DA

~
o

‘plumb/unplumb
‘lpadm { create-If | delete-If }
7 RLAEEIRT
lpadm create-addr -T { static | dhcp | ... }
‘lpadm { show-addr | delete-addr | ... }
-up/down
‘lpadm { up-addr | down-addr }

ifconfig and ipadm

o‘é

37
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Jetc/hostname.* (£ {EH 7R,

/etc/ipadm/ipadm.conf HX & 5,
EHEIDELipadmZE=FAEENTH S,

.

Configuration file
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nddDHZHZ DHI

‘ndd -get /dev/ip ...
‘Ipadm show-prop Ip

‘ndd -get /dev/tcp ...
[padm show-prop tcp

‘ndd -set /dev/ip ...
lpadm set-prop

ndd and ipadm
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zone®# vrrpadm show-router -x

NAME STATE PRV _STAT STAT LAST VNIC PRIMARY IP VIRTUAL TIPS
vrrp2  MASTER BACKUP 1m49s vnic20 192.168.1.10 192.168.1.1
zonel# vrrpadm show-router -x

NAME STATE PRV _STAT STAT LAST VNIC PRIMARY IP VIRTUAL IPS
vrrp2  BACKUP INIT 1m31s wvnic21l 192.168.1.11 192.168.1.1

40

o;’

VRRP failover test
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zoneO# vrrpadm show-router -x
NAME STATE PRV_STAT STAT LAST VNIC PRIMARY IP
vrrp2  MASTER BACKUP 1m56s vnic20 192.168.1.10

zonel# vrrpadm show-router -x
NAME STATE PRV _STAT STAT LAST VNIC PRIMARY IP
vrrp2  MASTER BACKUP 0.174s vnic2l 192.168.1.11

M AMASERICA>TLED =, /3T ?

zoneQ's network cable unpluged; somehow both are MASTER.

VRRPYIY & Z 5 5%

VIRTUAL IPS
192.168.1.1

VIRTUAL IPS
192.168.1.1

o;’
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root@zoneO:~# vrrpadm show-router -x
NAME STATE PRV _STAT STAT LAST VNIC
vrrp2  MASTER BACKUP 2m 2s vnic20

root@zonel:~# vrrpadm show-router -x
NAME STATE PRV _STAT STAT LAST VNIC
vrrp2 BACKUP MASTER 3.298s vnic2l

TTDIRREICRE o 7=,

The cable pluged again.

PRIMARY IP
192.168.1.10

PRIMARY IP
192.168.1.11

VRRPYIY & Z 5 5%

VIRTUAL IPS
192.168.1.1

VIRTUAL IPS
192.168.1.1

o;’
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‘http://arduino.cc/

DA ANAVELI—FT AT DI=DHD
IN—RI)ITT7BEXVCV I,

IN—RO T T IATEFRED DB,

43
What is Arduino? t


http://arduino.cc/
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rduino Duemilanove

-Duemilanoveld 1 4') 7zEM 2009,

-‘Atmegal68/328

-Atmel#t 8-bit AVR Microcontroller

‘Digital I/O Pins 14 (of which 6 provide PWM
output)

‘Analog Input Pins 6

‘FT232RL f
e,

- FTDI4t USB to serial UART interfac

Arduino Duemilanove




Arduino Software
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USBT#EHL. 70539

95, "
;;d ;BEU(EED{ DUTPUT)
Windows. Mac OS X. Linux j e
THEAD, “°1S_;§::0_ﬁl 100
nalogirite(LED, id;
. }
SolarisCTEINLTLWB AL :
WasLo7,
45 [OEWindowsd L U'Mac
FERALL,

Arduino software



Sketch
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Sketchld 7’ OS5 LD E,
#define MOTOR 9 // E—4%—%=Di <Y

void setup() {
pinMode (MOTOR, OUTPUT);
Serial.begin(9600);

}

void loop() {
1f (Serial.available() > 0) {
int 1 = Serial.read();
analogWrite(MOTOR, 1i);

}

// PWMTH7]
}

The sketch, or the program, for this demonstration
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'A'=65H I L7EE

65/255
<>
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PWM output
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-usbftdi(7D)
RIS AD>TULN =,
‘FTDI USB to serial converter driver

FERT 9 D& Ideviterm/[0-9]* DK BB,
tip -9600 /dev/term/0 TENMEREER TX3,

.

Device driver
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8V —TEIDNT,
#1/bin/sh

/usr/sbin/dladm show-link -s -i 1 -o RBYTES |
while read val; do
#echo "$val \c"
if [ $val -gt 60 ]; then
echo "\0177\c" > /dev/term/0

#echo "1"
else
echo "\0000\c" > /dev/term/0
#echo "0O"
fi
done "
®s

The script running on each zone
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500mAR L5,
Arduino® H A1E40mAX T,

Motor
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Front view
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Rear view
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Kazaguruma Next Generation: dedicated device driver, cluster, IPv6
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That's all. Thank you!
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Comments: pkg -R option, mounted repository image as a publisher
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distataA~v > RKHEZ 3,

VRRPTH AMASTERE/RB DI IE L LY
ZEIHNE LN,

FEMERDEETIE. SIEF X HF LR,
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Comments
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ifconfigldtEREN L T E 5,
‘Project Clearview
-usbftdiz LRI A SFE>TUN =,

Comments
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