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Chapter 1

Introduction
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Chapter 2
NVIDIA GPU on XEN

Hardware & Software specifications

Hardware Software
Intel(R) Core(TM)2 Quad Ubuntu 8.10 x86 64
CPU Q6600 @ 2.40GHz
6GB RAM Kernel 2.6.28
160GB Hard Drive Xen 3.3.1
NVIDIA GeForce 9800GT Lustre 1.6.5.1
1GB




Part T Y Dom0 Fpuge= vkl 3 el FDomU

Stepl: H#Z|| Xen Server

rider@cloud:~$ ssh 140.xxX.XXX.XXX

Step2: % %~ {iERERSE V07 CUDA
# RO BRI R .

rider@cloud:~$ sudo vim /etc/xen-tools/xen-tools.conf

dir = /home

install-method = debootstrap

size =8Gb # Disk image size.

memory = 1024Mb # Memory size

swap = 128Mb # Swap size

fs = ext3 # use the EXT3 filesystem for the disk image.
dist =hardy # Default distribution to install. ---> For CUDA Support (Ubuntu
8.0.4)

image =sparse # Specify sparse vs. full disk images.
gateway = 140.XXX.XXX. XXX

netmask  =255.255.255.0

broadcast = 140. XXX . XXX.XXX

kernel = /boot/vmlinuz-'uname -’

initrd = /boot/initrd.img-"uname -r’

mirror = http://gb.archive.ubuntu.com/ubuntu/

ext3 options = noatime,nodiratime,errors=remount-ro
ext2_options = noatime,nodiratime,errors=remount-ro
xfs_options = defaults

reiser_options = defaults

rider@cloud:~$ sudo xen-create-image --hostname nvidia --ip 140.XXX. XXX. XXX

Step3: 7?/‘ 21 IR e

rider@cloud:~S$ Ispci —vv




01:00.0 VGA compatible controller: nVidia Corporation GeForce 9800 GT
(rev a2)

Subsystem: ASUSTeK Computer Inc. Device 82a0

Control: I/0+ Mem+ BusMaster+ SpecCycle- MemWINV- VGASnoop-
ParErr- Stepping- SERR- FastB2B- DisINTx-

Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort -
<TAbort- <MAbort- >SERR- <PERR- INTx-

Latency: O

Interrupt: pin A routed to IRQ 16

Region 0: Memory at fd000000 (32-bit, non-prefetchable)
[size=16M]

Region 1: Memory at d0000000 (64-bit, prefetchable) [size=256M]

Region 3: Memory at fa000000 (64-bit, non-prefetchable)
[s1ze=32M]

Region 5: I/0 ports at dc80 [size=128]

[virtual] Expansion ROM at fea0O000 [disabled] [si1ze=128K]

Capabilities: <access denied>

Kernel driver 1n use: pciback

Kernel modules: nvidia, nvidiafb

Step4: PCI Frontend Configuration /a%‘i/:"'ﬁ»;ﬁf/ DomU

rider@cloud:~$ sudo vim /etc/xen/nvidia.cfg

kernel = '/boot/vmlinuz-2.6.22.9'
ramdisk = '/boot/initrd.img-2.6.22.9'
memory = '1024"'

vcpus = '4'

# ETC[EI' r’ﬁqF{fj PCIE ,“ET—T{
pci =['01:00.0"]

"/dev/sda?2 ro'
[

root
disk

"file:/home/domains/nvidia/disk.img,sda2,w',
"file:/home/domains/nvidia/swap.img,sdal,w',



]

name = 'nvidia'

#

# Networking

#

vif = [ "1p=140.xxx.xxx.xxx,mac=00:16:3E:AA:70:5C" ]
#

# Behaviour

#

on_poweroff = 'destroy'

on_reboot = 'restart'

on_crash = 'restart’

Step5: PCI Backend Configuration /q%“ft‘_— (7 Dom0

rider@cloud:~$ sudo su - w
# Hide the device from dom0 so pciback can take control.
root@cloud:~$ echo -n "0000:01:00.0" > /sys/bus/pci/drivers/nvidia/unbind

# Give the dev_ids to pciback, and give it a new slot then bind.
root@cloud:~$ echo -n "0000:01:00.0" > /sys/bus/pci/drivers/pciback/new_slot
root@cloud:~$ echo -n "0000:01:00.0" > /sys/bus/pci/drivers/pciback/bind

root@cloud:~§ cat /sys/bus/pci/drivers/pciback/slots

0000:01:00.0

# Caution: Make sure that the device is not controlled by any driver: there

should be no driver symlink for nvidia.

PATH: /sys/bus/pci/devices/0000:01:00.0/
driver ->../../../../bus/pci/drivers/nvidia --->This symlink shouldn't
ex1st.




Steps: [REIEH VB E

# Permissive Flag.

rider@cloud:™~$ sudo vim /etc/xen/xend-pci-permissive.sxp

(unconstrained_dev_ids
#('0123:4567:89AB:CDEF ")
('0000:01:00.0")

# User-space Quirks.
rider@cloud:~$ sudo vim /etc/xen/xend-pci-quirks.sxp

(pci_1ds
# Entries are formated as follows:
# <vendor>:<device>[ :<subvendor>:<subdevice>]

('10de:0605"  # NVIDIA 9800GT
)

Step7: /_-/5’;’?9 > g IR S DomU

STHE: B| root B eHi]aE:L *OgREE A i IRYRER. 9FR]E e lflejml‘%ﬁ}f}ﬁ Rl
root |, THHEIRH )
@ Dom0

rider@cloud:~$ sudo xm create -c nvidia.cfg

@ DomU
root@nvidia:~# adduser username

root@nvidia:~# vim /etc/sudoers

username ALL=(ALL) ALL




Step8: FE T DomU H FHH
# F%‘:j—_ locales (ﬁ??{ﬁ?ﬁ;ﬁ)

rider@nvidia:~$ sudo vim /etc/profile

# Locale

export LANGUAGE="en_US.UTF-8"
export LC_ALL="en_ US.UTF-8"
export LANG="en_US.UTF-8"

rider@nvidia:~$ source /etc/profile
rider@nvidia:~$ sudo dpkg-reconfigure locales
# RI¥r PCIID DataSheet

rider@nvidia:~$ sudo apt-get update
rider@nvidia:~$ sudo apt-get install wget
rider@nvidia:~$ sudo update-pciids

# R TR TN
rider@nvidia:~$ Ispci

00:00.0 VGA compatible controller: nVidia Corporation GeForce 9800 GT (rev a2)

# R E R EFSTFFE] Domu
rider@nvidia:~S dmesg | grep pci

pcifront pci-0: Installing PCI frontend
pcifront pci-0: Creating PCI Frontend Bus 0000:00
pciback 0000:00:00.0: probing...

pciback: pcistub_init_devices_late

Chapter 3
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Part II 7#EEESES( Dom0 / DomU ) HEa CUDA



Stepl: 22 CUDA Toolkit & SDK 5/?/%7%#
# U (4

~$ sudo apt-get install autoconf automake build-essential gcc make

mesa-common-dev libglul-mesa-dev mesa-utils libxmu-headers libxmu6 libxmu-dev
zliblg-dev libjpeg62 libjpeg62-dev xutils-dev libxaw-headers libxaw7 libxaw7-dev
libxext6 libxext-dev rxvt Iwm xauth xvfb xfonts-100dpi xfonts-75dpi culmus
xfonts-scalable xfonts-base libtool initramfs-tools 1ibxi6 libxi-dev linux-kernel-devel

XSErver-xorg Xserver-xorg-core XSGI'VGI'-XOI'g-deV

Step2: * gV NVIDIA CUDA toolkit

rider@nvidia:~$ mkdir -p nvidia

rider@nvidia:~$ mkdir -p ./nvidia/cuda

rider@nvidia:~$ cd ./nvidia/cuda/

rider@nvidia:~/nvidia/cuda$ wget
http://developer.download.nvidia.com/compute/cuda/2_1/toolkit/cudatoolkit 2.1 linu
x64 ubuntu8.04.run

Step3: * &V NVIDIA CUDA SDK

rider@nvidia:~/nvidia/cuda$ wget
http://developer.download.nvidia.com/compute/cuda/2 _1/SDK/cuda-sdk-linux-2.10.1
215.2015-3233425.1run

rider@nvidia:~/nvidia/cuda$ chmod a+x *

rock@cloud:~$ sudo apt-get install autoconf automake build-essential gcc make
libtool initramfs-tools libxi6 libxi-dev libxmu6 libxmu-dev xserver-xorg-core

xserver-xorg-dev

Step4: 44E NVIDIA CUDA toolkit (CUDA Compiler)

rider@nvidia:~/nvidia/cuda$ sudo sh cudatoolkit 2.1 linux64 ubuntu8.04.run

Enter install path (default /usr/local/cuda, '/cuda' will be appended):
* Please make sure your PATH includes /usr/local/cuda/bin
* Please make sure your LD LIBRARY PATH includes /ust/local/cuda/lib



*  or add /usr/local/cuda/lib to /etc/ld.so.conf and run ldconfig as root

* Please read the release notes in /usr/local/cuda/doc/

* To uninstall CUDA, delete /usr/local/cuda

* Installation Complete

Step5: #4& NVIDIA CUDA SDK (CUDA Runtime Libraries)

rider@cloud:~/nvidia/cuda$ sudo sh cuda-sdk-linux-2.10.1215.2015-3233425.run

Enter install path (default /usr/local/cuda, '/cuda' will be appended):
/ust/local/NVIDIA_ CUDA SDK

Configuring SDK Makefile

(/usr/local/NVIDIA CUDA_SDK/common/common.mKk)...

* Please make sure your PATH includes /ust/local/cuda/bin

* Please make sure your LD LIBRARY PATH includes /ust/local/cuda/lib

* To uninstall the NVIDIA CUDA SDK, please delete
/ust/local/NVIDIA_ CUDA_SDK

Step6: /a%“:é CUDA #&/"?ﬂ.ﬁ

rider@cloud:~$ sudo su

root@cloud:~$ echo "export PATH=$PATH:/usr/local/cuda/bin" >> /etc/profile
root@cloud:~$ echo "export

LD LIBRARY PATH=$LD LIBRARY_ PATH:/ust/local/cuda/lib" >> /etc/profile
root@cloud:~$ source /etc/profile

root@cloud:~$ echo "/usr/local/cuda/lib" >> /etc/1d.so.conf

root@cloud:~$ 1dconfig

root@cloud:~$ exit



Step7: Hin¥ gce-4.1 ‘l‘ﬁﬁ%"

rider@nvidia:~$ sudo apt-get install gcc-4.1 g++-4.1
rider@nvidia:~$ sudo rm /usr/bin/gcc

rider@nvidia:~$ sudo In -sf /usr/bin/gcc-4.1 /usr/bin/gec

Step8: Linking CUDA libraries

rider@nvidia:~$ sudo In -sf /usr/lib/libcuda.so.1 /usr/lib/libcuda.so
rider@nvidia:~$ sudo In -sf /usr/lib/libglut.so.3 /usr/lib/libglut.so

Step9: ;&7 CUDA gxgé AT R

rider@nvidia:~$ cd /usr/local/NVIDIA_ CUDA_SDK/
rider@nvidia:/usr/local/NVIDIA CUDA_SDK/$ sudo make

rider@nvidia:/usr/local/NVIDIA CUDA_SDK/projects/deviceQuery$

cd ../../bin/linux/release/

Step10: For example /5 DeviceQuery EZ5[7]

rider@nvidia:/usr/local/NVIDIA CUDA_SDK/bin/linux/release$ sudo ./deviceQuery

There is 1 device supporting CUDA

Device 0: "GeForce 9800 GT"
Major revision number:
Minor revision number:
Total amount of global memory:
Number of multiprocessors:
Number of cores:
Total amount of constant memory:

Total amount of shared memory per block:

Total number of registers available per block: 8192

Warp size:

Maximum number of threads per block:
Maximum sizes of each dimension of a block:
Maximum sizes of each dimension of a grid:
Maximum memory pitch:

Texture alignment:

1
1
1073414144 bytes
14
112
65536 bytes
16384 bytes

32
512
512x512x 64
65535 x 65535x 1
262144 bytes
256 bytes



Clock rate: 1.51 GHz

Concurrent copy and execution: Yes

Test PASSED

Press ENTER to exit...w
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Part [T 7 %50 HEH GPU fRFR IR
- fiiH] VMGL

Stepl: Dom0 _F¢4E VMGL 57"?/%7*’?/7‘1‘
¥ VHERATRS It

~§ sudo apt-get install build-essential firefox flashplugin-nonfree htop libao2

libasound2  libmikmod2  mesa-common-dev  libglul-mesa-dev ~ mesa-utils
libxmu-headers libxmu6 libxmu-dev zliblg-dev libjpeg62 libjpeg62-dev xutils-dev
libxext6 libxext-dev rxvt lwm tightvncserver xauth xvfb xfonts-100dpi xfonts-75dpi

culmus xfonts-scalable xfonts-base

Step2: * EF VMGL.

rider@cloud:~/vmgl$ wget
http://www.cs.toronto.edu/~andreslc/software/vmgl-0.1.tar.bz2
rider@cloud:~/vmgl$ tar jxvf vimgl-0.1.tar.bz2
rider@cloud:~/vmgl$ cd ./vmgl.hg/tightvnc/



Step3: VMGL patch for AMD64_Machine.

rider@cloud:~/vmgl$ wget --no-check-certificate
https://trac.nchc.org.tw/grid/raw-attachment/wiki/Xen GPU_cluster/tightvnc-1.2.9-a
md64support.patch

rider@cloud:~/vmgl/vmgl.hg/tightvnc$ patch -p0
<../../tightvnc-1.2.9-amd64support.patch

rider@cloud:~/vmgl$ cd ..

Step4: ,7?57 LG

rider@cloud:~/vmgl$ sudo In -sf /usr/bin/make /usr/bin/gmake
rider@cloud:~/vmgl/vmgl.hg$ make
rider@cloud:~/vmgl/vmgl.hg$ sudo make install-host

Step5: /q%“fé_ﬁ ﬁ/ﬁ‘/’:"/‘éﬁ’? 7 Dom0 17 DomU

rider@cloud:~$ xauth

# Set the authority for remote guest.

Using authority file /home/rider/. Xauthority

xauth> add guest/unix:10 MIT-MAGIC-COOKIE-1
ecOffd387888b9749d55f88031505888  -> guest ‘fﬁ.}ﬁlﬁ VMGL DISPLAY:10
xauth> add guest/unix:1 MIT-MAGIC-COOKIE-1
6824789b4celac5743aeb57fd3ef8f5b > guest f‘r%}ﬁl@ VNC DISPLAY:1

xauth> exit

rider@cloud:~$ xauth list

guest:1 MIT-MAGIC-COOKIE-1 5¢53¢8c640b816d7714e23d5cfcd9ale
cloud/unix:1 MIT-MAGIC-COOKIE-1  5¢53¢8c640b816d7714e23d5cfcd9ale
guest:2  MIT-MAGIC-COOKIE-1 5bfe43007bel4ca93e9ee5fc71701463
cloud/unix:2 MIT-MAGIC-COOKIE-1 5bfe43007bel4ca93e9ee5fc71701463
guest:3  MIT-MAGIC-COOKIE-1 04499062b48a199921e85%ee76d267ab
cloud/unix:3 MIT-MAGIC-COOKIE-1 04499062b48a199921e859¢ee76d267ab
guest/unix:10 MIT-MAGIC-COOKIE-1 ec0ffd387888b9749d55f88031505888



guest/unix:1  MIT-MAGIC-COOKIE-1 6824789b4ce0ac5743acb57fd3ef8f5b
guest/unix:2  MIT-MAGIC-COOKIE-1 98e85e7e551246d428023b54b5dff02b
cloud/unix:0 MIT-MAGIC-COOKIE-1 b5f3b4b4f9d0e63e8f9b88a6d57fad15
localhost:0 MIT-MAGIC-COOKIE-1  b5{3b4b4f9d0e63e8f9b88a6d57fad15

Step6: F7g— /f',‘ VMGL Guest VM
# R BRIV R .

rider@cloud:~$ sudo vim /etc/xen-tools/xen-tools.conf

dir = /home

install-method = debootstrap

size =8Gb # Disk image size.

memory = 1024Mb # Memory size

swap = 128Mb # Swap size

fs = ext3 # use the EXT3 filesystem for the disk image.
dist =hardy # Default distribution to install. ---> For CUDA Support (Ubuntu
8.0.4)

image =sparse # Specify sparse vs. full disk images.
gateway = 140.XXX.XXX. XXX

netmask  =255.255.255.0

broadcast = 140. XXX . XXX.XXX

kernel = /boot/vmlinuz-'uname -1’

initrd = /boot/initrd.img-"uname -r’

mirror = http://free.nchc.org.tw/ubuntu/

ext3 options = noatime,nodiratime,errors=remount-ro
ext2_options = noatime,nodiratime,errors=remount-ro
xfs_options = defaults

reiser_options = defaults

rider@cloud:~$ sudo xen-create-image --hostname guest --ip 140. XXX . XXX. XXX

Step7: f%“@ﬁg’,@@ﬁ( Guest)

rider@cloud:~§ sudo vim /etc/xen/nvidia.cfg

kernel ='/boot/vmlinuz-2.6.22.9'
ramdisk = '/boot/initrd.img-2.6.22.9'



memory ='1024'

vecpus ='4'

# T PCIE B

# pci =1'01:00.0']
root ="/dev/sda2 ro'
disk =

'file:/home/domains/nvidia/disk.img,sda2,w',

'file:/home/domains/nvidia/swap.img,sdal,w',

]

name = 'nvidia’
i

# Networking

i

vif = [ 'ip=140.xxx.xxx.xxx,mac=00:16:3E:AA:70:5C" ]
i

# Behaviour

&

on_poweroff = 'destroy’
on_reboot = 'restart'
on_crash = 'restart’

Step8: + DomU(Guest) _F#4E VMGL
# fﬁ%ﬁbiﬁ%&ﬁﬁ Guest j_‘F—]‘ T,

# -

rider@cloud:~$ sudo xm create -c guest.cfg

#HEET.

@Dom0

rider@cloud:~$ sudo xm create guest.cfg

@ClientUser
rider@PC:~$ ssh 140.xxX.XXX.XXX

# VHERURAER



~$ sudo apt-get install build-essential firefox flashplugin-nonfree htop
mozilla-plugin-vic libao2 libasound2 libmikmod2 mesa-common-dev
libglul-mesa-dev mesa-utils libxmu-headers libxmu6 libxmu-dev zliblg-dev
libjpeg62 libjpeg62-dev xutils-dev libxaw-headers libxaw7 libxaw7-dev libxext6
libxext-dev rxvt Iwm vlc vilc-plugin-alsa tightvncserver xauth xvfb xfonts-100dpi

xfonts-75dpi culmus xfonts-scalable xfonts-base

¢ 34 ATF R

# Desgin for lightweight X support

xfonts-base xfonts-100dpi xfonts-75dpi -> fonts support
rxvt -> x-terminal-emulator for VNC

lwm -> x-window-manager for VNC

Step9: * B VMGL.

rider@guest:~$ mkdir vingl

rider@guest:~$ cd ./vmgl

rider@guest:~/vmgl$ wget
http://www.cs.toronto.edu/~andreslc/software/vmgl-0.1.tar.bz2

rider@guest:~/vmgl$ wget

http://trac.nchc.org.tw/grid/raw-attachment/wiki/Xen GPU_cluster/tightvnc-1.2.9-am
d64support.patch

rider@guest:~/vmgl$ tar jxvf vigl-0.1.tar.bz2

rider@guest:~/vmgl$ cd ./vmgl.hg/tightvnc/

Step10: VMGL patch for AMD64_Machine.

rider@cloud:~/vmgl$ wget --no-check-certificate
https://trac.nchc.org.tw/grid/raw-attachment/wiki/Xen GPU_cluster/tightvnc-1.2.9-a
md64support.patch

rider@cloud:~/vmgl/vmgl.hg/tightvnc$ patch -p0
<../../tightvnc-1.2.9-amd64support.patch

rider@cloud:~/vmgl$ cd ..



Stepll: ,;;Ea]n%@iﬁéﬁb

rider@guest:~/vmgl/vmgl.hg$ sudo mkdir -p /usr/lib/xorg/modules/extensions
rider@cloud:~/vmgl$ sudo In -sf /usr/bin/make /usr/bin/gmake
rider@cloud:~/vmgl/vmgl.hg$ make

rider@cloud:~/vmgl/vmgl.hg$ sudo make install-guest

# 1~ rgb PATH FEJE"F’:T
## Fix the rgb_Path problem.

rider@guest:~/vmgl/vmgl.hg$ sudo mkdir /usr/X11R6/1ib/X11
rider@guest:~/vmgl/vmgl.hg$ sudo In -sf /etc/X11/rgb.txt /usr/X11R6/1ib/X11/rgb

Step12: 7+ DomU(Guest) 4 ZEEEEIREAT ﬁ/ﬂ.ﬁ(LXDE)

rider@client:~$ sudo su

# Jp0* LXDE [Y source.

root@client:/home/rider# echo "deb http://ppa.launchpad.net/Ixde/ubuntu hardy main"
>> /etc/apt/sources.list

root@client:/home/rider# echo "deb-src http://ppa.launchpad.net/Ixde/ubuntu hardy
main" >> /etc/apt/sources.list

root@client:/home/rider# exit

# Y 5E LXDE.

rider@client:~$ sudo apt-get install Ixde openbox-themes gnome-settings-daemon
gnome-settings-daemon-dev gnome-icon-theme

# % LXDE £} VNC JIF Bt -

rider@client:~$ echo "startlxde &" >> .vnc/xstartup

# 3 AR

# Desgin for lightweight X support

Ixde -> Lightweight X11 Desktop Environment

openbox -> X-window-manager for VNC




Step13: VMGL [{1#/ZF: & Dom0 _F/H‘%%“@‘:

# }lf'] X-Windows HIFI export 1.

rider@cloud:~$ export DISPLAY=:0

# ?%‘Erb VLGL stub-daemon.

rider@cloud:~$ stub-daemon

# ﬁg‘[ stub-daemon EFTEPEY port(7000) ?Jﬁ?\ﬁﬂfﬁi
rider@cloud:~$ netstat —tunlp

Active Internet connections (only servers)

Proto Recv-Q Send-Q Local Address Foreign Address
PID/Program name

tep 0 0 0.0.0.0:8002 0.0.0.0:*
LISTEN -

tep 0 00.0.0.0:22 0.0.0.0:*
LISTEN -

tep 0 0127.0.0.1:631 0.0.0.0:*
LISTEN -

tep 0 0 0.0.0.0:7000 0.0.0.0:*
LISTEN 29082/stub-daemon ---> VMGL stub-daemon
udp 0 00.0.0.0:32769 0.0.0.0:*
udp 0 0 0.0.0.0:5353 0.0.0.0:*

State

Stepl4: VMGL ﬁ?’-’{/ﬁ?ﬁ/ i+ DomU _Ffs /a%“é

# l%ﬁ‘: DomU _PEIfJEJ"f{!JE% REE (=N

rider@guest:~$ sudo In -sf /usr/share/fonts/X11/ /ust/X11R6/1ib/X11/fonts (if

necessary - fix font path)

# FontPath:

/usr/X11R6/1ib/X11/fonts
or
/usr/share/fonts/X11

# TR reb T EROREEE.



rider@guest:~$ less /ust/X11R6/1ib/X11/rgb.txt (if necessary - rgb path confirmation)
# I%{L_ DomU {9 VMGL Uil
rider@guest:~$ sudo vim /etc/profile

GLSTUB=Cloud IP(host IP):7000

LD LIBRARY PATH=$LD LIBRARY_ PATH:/ust/local/lib/vmgl
LD PRELOAD=/ust/local/lib/vmgl/libGL.so

export GLSTUB LD LIBRARY PATH LD PRELOAD

rider@guest:~$ source /etc/profile

# F%:j—_ DomU _Hpy X forwarding.

Using X forwarding

rider@guest:~$ sudo vim /etc/ssh/sshd_config.

X11Forwarding yes

rider@guest:~$ sudo vim /etc/ssh/ssh_config

ForwardX11  yes
ForwardX11Trusted yes

# Qﬂ%ﬁ"l DomU _Hf¥ SSH Service.
rider@guest:~$ sudo /etc/init.d/ssh restart
# I%Z\L_ VNC server ffi= ¥ :?,ﬁ%
rider@guest:~$ vncpasswd

~$ vneserver = Activate VNC server

xauth: creating new authority file /home/gtd/. Xauthority
New 'X' desktop is guest:1
Creating default startup script /home/gtd/.vnc/xstartup

Starting applications specified in /home/gtd/.vnc/xstartup
Log file is /home/gtd/.vnc/guest:1.log

# I%%‘: VNC server fIJSfE"J’%@r



rider@guest:~$ vim .vnc/xstartup

# xrdb SHOME/ . Xresources

# BRF DomU FfUET- {j VNC Server.
rider@guest:~$ vncserver -geometry 1024x768 -depth 24 :1
# i VNCserver ¥HIFEIEY port(5901 Blf).
rider@guest:~$ netstat —tunlp

(Not all processes could be identified, non-owned process info
will not be shown, you would have to be root to see it all.)

Active Internet connections (only servers)

Proto Recv-Q Send-Q Local Address Foreign Address
PID/Program name

tep 0 00.0.0.0:5901 0.0.0.0:*
LISTEN 10652/Xtightvne ---> guest:1

tep 0 0 0.0.0.0:5902 0.0.0.0:*
LISTEN 10630/Xtightvne

tep 0 00.0.0.0:6001 0.0.0.0:*
LISTEN 10652/Xtightvne ---> guest:2

tep 0 0 0.0.0.0:6002 0.0.0.0:*
LISTEN 10630/Xtightvnc

tep 0 0 127.0.0.1:6010 0.0.0.0:*
LISTEN -

tcp6 0 0:::22 aE
LISTEN -

tcp6 0 0::1:6010 ok
LISTEN -

State

# }lfj VNC Server:1 export H'3s.
rider@guest:~$ export DISPLAY=:1

Stepl5: # Dom0 _F- & X forwarding ﬁ" 7 DomU

# {12] X forwarding V%% 7 DomU.



Using X forwarding

rider@cloud:~$ ssh -X guest

# ﬁg} direct rendering J:’;f'@‘}é
rider@guest:~$ glxinfo

name of display: localhost:10.0
display: localhost:10  screen: 0
direct rendering: Yes
server glx vendor string: VMGL
server glx version string: 1.2 VMGL
server glx extensions:
client glx vendor string: VMGL
client glx version string: 1.2 VMGL
client glx extensions:
GLX version: 1.3
GLX extensions:
OpenGL extensions:
GL _ARB depth texture, GL_ARB fragment program, GL ARB_multisample,
GL ARB multitexture, GL_ ARB_occlusion_query,
GL ARB point parameters,
GL _ARB point sprite, GL_ ARB_shadow, GL_ARB texture border clamp,
GL_ARB texture compression, GL_ARB_texture cube map,
GL ARB texture env_add, GL_ARB texture env_combine,
GL EXT texture env_combine, GL_ ARB texture env_dot3,
GL EXT texture env_dot3, GL_ARB_texture mirrored repeat,
GL _ARB texture non power of two, GL_ARB transpose matrix,
GL_ARB vertex buffer object, GL_ ARB vertex program,
GL_ARB window_pos,
GL _EXT blend color, GL_EXT blend minmax,
GL _EXT blend func_separate,
GL _EXT blend subtract, GL_EXT texture env_add, GL _EXT fog coord,
GL _EXT multi_draw_arrays, GL_EXT secondary color,
GL _EXT shadow_funcs,
GL_EXT stencil wrap, GL_EXT texture cube map,
GL _EXT texture edge clamp,
GL _EXT texture filter anisotropic, GL EXT texture lod bias,
GL _EXT texture object, GL EXT texture3D, GL EXT bgra,
GL _IBM rasterpos_clip, GL NV _fog distance, GL NV _fragment program,
GL NV register combiners, GL NV _register combiners2,



GL NV texgen reflection, GL NV _texture rectangle,
GL NV vertex program,
GL NV vertex programl 1, GL NV vertex program?2,
GL_SGIS generate_mipmap,
GL CR state parameter, GL CR cursor position, GL CR bounding box,
GL _CR print_string, GL_CR tilesort _info, GL_CR_synchronization,
GL CR head spu name, GL _CR performance info, GL CR window size,
GL CR tile info, GL CR saveframe, GL CR readback barrier size,
GL CR server id sharing, GL CR server matrix
GLX ARB multisample
OpenGL vendor string: H. Andres Lagar-Cavilla
OpenGL renderer string: VMGL
OpenGL version string: 1.5 VMGL 1.9

0x5224dc 032 Or y . 8 8 8 0 424 816161616 21 None
0x5324dc 032 Or vy 8 8 8 8 424 816161616 21 None
0x5424dc 032 Or vy 8 8 8 0 424 816161616 41 None
0x5524dc 032 Or vy 8 8 8 8 424 816161616 41 None
0x5624dc 032 Or 8 8 8 0 424 816161616 21 None
0x5724dc 032 Or 8 8 8 8 424 816161616 21 None
0x5824dc 032 Or 8 8 8 0 424 816161616 41 None
0x5924dc 032 Or . 8 8 8 8 424 816161616 41 None
0x2332tc 032 Or vy 8 8 8 0 424 816161616 00 None
Ox5a32tc 032 Or vy 8 8 8 8 424 816161616 00 None
0x5b32tc 032 Or 8 8 8 0 424 816161616 00 None

0x5¢32tc 032 Or 8 8 8 8 424 816161616 00 None

0x5d32tc 032 O0r y . 8 8 8 0 424 016161616 00 None
Ox5e¢32tc 032 Or y . 8 8 8 8 424 016161616 00 None
0x5f32tc 032 Or &8 8 8 424 016161616 00 None
0x6032tc 032 Or . 8 8 8 424 016161616 00 None
0x6132tc 032 Or vy &8 8 8 4 0 016161616 00 None
0x6232tc 032 Or 8§ 8 8 4 0 016161616 00 None
0x6332tc 032 O0r . . 8 8 8 4 0 016161616 00 None
0x6432tc 032 Or . . 8 8 8 4 0 016161616 00 None
0x6532tc 032 Or 8§ 8 8 424 016161616 21 None
8§ 8 8 424 016161616 21 None
8§ 8 8 424 016161616 41 None
8§ 8 8 424 016161616 41 None
§ 8 8 424 016161616 21 None

0x6632tc 032 Or
0x6732tc 032 Or
0x6832tc 032 Or
0x6932tc 032 Or

< < < <
o 0w O o <
0 O© o O o o



Ox6a32tc 032 Or . . 8 8 8 8 424 016161616 21 None
0x6b32tc 032 Or . . 8 8 8 0 424 016161616 41 None
Ox6¢32tc 032 Or 8 8 8 8 424 016161616 41 None

0x6d32tc 032 Or vy 8 8 8 0 424 816161616 21 None
Ox6e32tc 032 Or vy 8 8 8 8 424 816161616 21 None
0x6f32tc 032 Or vy 8 8 8 0 424 816161616 41 None
0x7032tc 032 Or vy 8 8 8 8 424 816161616 41 None
0x7132tc 032 Or . . 8 8 8 0 424 816161616 21 None
0x7232tc 032 Or . . 8 8 8 8 424 816161616 21 None
0x7332tc 032 Or 8 8 8 0 424 816161616 41 None
0x7432tc 032 Or 8 8 8 8 424 816161616 41 None

#DomU _HpY glxgears ?’SF’F?EH%.
rider@guest:~$ glxgears

47819 frames in 5.0 seconds = 9563.678 FPS
46064 frames in 5.0 seconds = 9212.566 FPS
44584 frames in 5.0 seconds = 8916.581 FPS
44256 frames in 5.0 seconds = 8850.974 FPS
44688 frames in 5.0 seconds = 8937.528 FPS

Stepl6: [1¥'/ VNC Viewer 7§? 7 DomU

# ﬁ;ﬁ'} VNC Viewer(TurboVNC Viewer or Tightvnc viewer)ﬁ 7 DomU pY
VNC Server,}{—}r T REEr] o rxve ?ﬁ—ﬁ?ﬁlﬁﬁﬁl 3D R

@ ClientUser

rider@PC:~$ vncviewer guest:1

# ?fﬁg‘[ direct rendering=yes?.

@ VNC viewer ﬁ Tl ok

rider@guest:~$ glxinfo



Chapter 5
Suspension & Resumption

Part IV Suspension & Resumption for your 3D-Apps
Partl: Between DomU

Bk : Pausing & Unpausing

# BRI R R YA 55 Game FORLEVS H P9 3D-Apps . 7]
?ﬁ‘r‘iﬁﬁ’f@'ﬁ EEVZ (B, e 1" Dom0" ¥ f& snapshot.
@ Dom0

rider@cloud:~$ sudo xm list

Name ID Mem VCPUs State  Time(s)
Domain-0 0 3851 4 r----- 40036.9
client 6 1024 4 -b---- 21.9
guest 7 1024 4 -b---- 13.6

# HEHE "guest” (DomainID:8) .

rider@cloud:~$ sudo xm pause 8

# A R IR R "guest” 21IE "pause”.

rider@cloud:~$ sudo xm list

Name ID Mem VCPUs State Time(s)
Domain-0 0 3851 4 r----- 40059.8
client 6 1024 4 -b---- 38.9

guest 8 1024 4 --p--- 3.0

# Q#ﬁfjiﬂ’ﬁéﬁﬁ "guest" (DomainID:8) BUFFFLT {HfE.

rider@cloud:~$ sudo xm unpause 8

4 B R R,

rider@cloud:~$ sudo xm list




Name ID Mem VCPUs State Time(s)
Domain-0 0 3851 4 r----- 40036.9
client 6 1024 4 -b---- 21.9
guest 8 1024 4 r----- 13.6

# EIHFTIFIEFRAE VNG Viewer SRS B "suest” ARECE [
T (=

@ ClientUser

rider@PC:~$ vncviewer guest: 1

HfH: # "DomU" Fﬂ‘?’fﬁ'l&ﬁ}ﬁﬁlﬁ' PR R ?'[‘E‘L% E! "Dom0" EifF#
&F%fr "DomU" ]El‘ﬁ’\]’%’&}[éjﬁ?ﬁ]f};

Bk : Saving & Restoring

# Fi PR B O (U R RS S € Y4 5 Game By RLES E 9 3D-Apps ﬁ ]
H xiEFUﬁ'ELE 'F'JF[ VT L, 1" Dom0" ¥ (& snapshot.
@ Dom0

rider@cloud:~$ sudo xm list

Name ID Mem VCPUs State Time(s)
Domain-0 0 3851 4 r----- 40036.9
client 6 1024 4 -b---- 21.9

guest 7 1024 4 -b---- 13.6

#}lﬁ"jﬁ’ﬁ%%ﬁ "guest" (& snapshot.

rider@cloud:~$ sudo xm save -c guest ./backup/snapshot/guest.chk
# }lﬁﬁ’%ﬁ?%ﬁ "guest" Eﬂfﬁ%ﬁﬁf R EXEL

rider@cloud:~$ sudo xm destroy guest

# EIFOR SRR "guest" BURURVRL (BN,

rider@cloud:~$ rider@cloud:~$ sudo xm restore ./backup/snapshot/guest.chk

# RUPIHFTIRIEFERE VNC Viewer Hi[HIS EIZESEY "guest" EMFLIH Y

(&
@ ClientUser
rider@PC:~$ vncviewer guest:1



SIPH: # "DomU" ¥ snapshot féﬁﬂﬁ’ﬁllﬁ}[&ﬁ&ﬁﬁ‘% f‘,ﬁi’i’ﬁ@ﬁ?’&ﬁ{lﬁ%ﬂl?ﬁ
T ISRHEET "Dom0" EIBIRS SORALE IIH "DomU" SPRESEVRRIT.

#@ = : Suspension & Resumption

# MR xm new ‘F%?ié?@j%’%%ﬁ%ﬁ Dom0, E|ffi¥] xm start ‘F’?SI‘E”JE
B, ﬁIE‘E'J Xm create F-TEJ Fﬁj@ 2

# Aﬁl,fﬁl I P R AR T YA 5 Game FORLERS I £ 3D-Apps B, fjF]
H 7 PRI E O (57 R R LS.

@ DomU

# EIJ%‘EF‘J Suspend & Resume daemon, j"'rjfﬁ[ﬁj Dom0 stub-daemon port.
rider@guest:~$ cd ./vmgl/vmgl.hg/extra/suspend-resume-helper
rider@guest:~/vmgl/vmgl.hg/extra/suspend-resume-helper$ make
rider@guest:~/vmgl/vmgl.hg/extra/suspend-resume-helper$ ./sr_ daecmon

Dom0O IP:7000 &

rider@guest:~/vmgl/vmgl.hg/extra/suspend-resume-helper$ ps aux | grep sr_daemon

rider 3326 0.0 0.1 34056 1352pts/0 S  15:56 0:00 ./sr daemon
Dom0O IP:7000

@ Dom0

rider@cloud:~$ sudo xm list

Name ID Mem VCPUs State Time(s)
Domain-0 0 3724 4 r----- 80.5
client 4 1024 4 -b---- 19.0
guest 5 1024 4 -b---- 0.3

# KR ES "guest” suspend (F[11F).

rider@cloud:~$ sudo xm suspend guest



# BT EEEER T B "guest" “IFEH: suspend.

rider@cloud:~$ sudo xm list

Name ID Mem VCPUs State Time(s)
Domain-0 0 3724 4 r----- 86.3
client 4 1024 4 -b---- 20.6
guest 1024 4 3.8

# KA "guest” resume (FR18) [FVRUISTRE .
rider@cloud:~$ sudo xm resume guest
# IJE‘IJE%}{J{F&PJ Jilﬁfﬁ "guest" LI resume []:[I'qé.

rider@cloud:~$ sudo xm list

Name ID Mem VCPUs State Time(s)
Domain-0 0 3724 4 r----- 92.0
client 4 1024 4 -b---- 23.8
guest 6 1024 4 -b---- 0.3
Reference
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10. GViM: http://www.cc.gatech.edu/~vishakha/files/GViM.pdf

11. VMM-Independent Graphics Acceleration:
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