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RTL8399. AMD PCnet
IZal—h
- Q1 Ny Bty ] N ¥ AN xnb, gemu-dm xnf (qgemu-dm)
IDE T2aL—b
FARIRSA I\ xdb,gemu-dm xdf (gemu-dm)
Xen Virtutal Firmware
0S Solaris Solaris, Linux, BSD TEIET SH0S
CPU X86/X647 —F*TIF¥  x86/x647—xTVUF+v  AMD-V, Intel VT
K<E 0
INTA—T R native native (gemu-dmIZ&k2E0)
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gemu-dm

AT UEIZTaAL— b
~ VGA(Cirrus Logic)
+ |IDE controller
« NIC(AMD PCnet, RTL8139)
+dom0 DA—RILHBTHELA—Y S FTEME
o FAALUICEDTERSINT-BIYIAAF
Hypervisor IZIZ 5
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gemu-dm(1)

#prstat -mL 1

PID USERNAME USR SYS TRP TFL DFL LCK SLP LAT VCX ICX SCL SIG PROCESS/LWPID
3946 root 4.61.50.00.00.00.0 931.0820 74 3K 80 gemu-dm/1
3946 oot 0.00.90.00.00.0 25 740.1 59 1 61 0 gemu-dm/5
1261 root 0.60.10.00.00.00.0 990.1 23 9 61 0 gnome-about/1
3960 root 0.10.40.00.00.00.01000.0 17 1421 O prstat/1

1175 oot  0.20.10.00.00.00.01000.0 25 0100 13 Xvnc/1

3946 root 0.1 0.10.00.00.01000.00.1 80 0160 0 gemu-dm/4
3946 root 0.00.20.00.00.0 963.60.0 24 0 60 0 gemu-dm/8
3946 root 0.00.20.00.00.0 991.20.0 21 0 60 0 gemu-dm/6
3946 root 0.00.10.00.00.0 8 150.0 22 0 60 0 gemu-dm/7

/Hypercall D£4E (dom0)

HYPERVISOR hvm_op 112 H|= 71 \
HYPERVISOR sched op 137 thread ALIE(Z7E 2> TS
HYPERVISOR yield 137

HYPERVISOR mmuext op 725

HYPERVISOR event channel op 2190

HYPERVISOR set segment base 3603

HYPERVISOR update descriptor 4968
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(2] yse XF improve @) EVANGELIZE
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#dtrace -n 'pid3946:a.out::entry { @[probefunc]=count();}
tick-1sec{trunc(@,10);printa(@);trunc(@); }' |j946 [X. gemu-dm M pij
1440fx_set irq 6
pci slot get pirq 6
rtlI8139 io readw 6
rtlI8139 io writew 6
rtlI8139 ioport readw 6
rtlI8139 ioport writew 6 —
rtl8139 io readb 7 rtl8139 T S a2 L— I\I
rtlI8139 ioport readb 7
cpu_inb 8
libsocket.so.1 4
libz.so.1 4
I . .
libdlpi.so.1 10
libxenctrl.s0.3.0.0 4665
gemu-dm 57831
libc.so.1 11175

14
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dtrace -n 'fbt::HYPE*hvm*:entry/execname=="qgemu-dm"/{@[probefunc,ustack(),stack()]=count(); } '
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Network(domO)

£ use

xnb'xnb_copy to peer+0x5dl
xnbo’xnbo_from mac+0xlc
mac mac_do_rx+0xb9

mac mac_rx+0x1b

vnic vnic_rx+0x59

vnic vnic_promisc_rx+0x12e
vnic'vnic_classifier rx+0x43
mac mac_do_rx+0xb9

mac mac_rx+0x1b

e1000g e1000g_intr pciexpress+0x102
unix'av_dispatch_autovect+0x78
unix dispatch hardint+0x33
unix switch sp and call+0x13

Network(domU)

18

xnf xnf process recv+0x266
xnf xnf intr+0x5e
unix'av_dispatch_autovect+0x78
unix dispatch hardint+0x33
unix switch_sp and call+0x13
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OIZEBmEZMNTE-EHO KRS

(domU)

genunix physio+0x25
xdf xdf read+0xda
genunix cdev read+0x3c
pread 3~ B B specfs'spec read+0x275
genunix fop read+0x69
genunix pread64+0x1c9
unix sys_syscall32+0x141

genunix physio+0x25
pwrite 9~ 5 B¥ xdf xdf write+0xe7
genunix cdev_write+0x3c
specfs'spec write+0x46a
genunix fop write+0x69
genunix pwrite64+0x201
unix sys syscall32+0x141
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USE

A
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’, <~ IMPROVE @ ) EVANGELIZE

A INDIEF

5

0 sd2

genunix'1di_strategy+0x54
zfs'vdev disk io start+0x154
zfs'zio vdev _io_start+0x148
zfs'zio_execute+0x7f
zfs’zio_nowait+0x11
zfs'vdev_mirror_io_start+0x18f
zfs'zio vdev io_start+0x156
zfs'zio_execute+0x7f
zfs'zio_nowait+0x11
zfs'arc_read+0x6da
zfs'dbuf read impl+0x129
zfs'dbuf read+0xc5
zfs’dmu_buf hold array by dnode+0x1c4
zfs"dmu_read+0xd4
zfs'zvol_strategy+0x1a4
genunix bdev_strategy+0x77
genunix'1di_strategy+0x54
xdb'xdb send buf+0x79
genunix taskq thread+0x1a7
unix thread start+0x8

0 zfs6
genunix'1di_strategy+0x54
xdb'xdb send buf+0x79
genunix taskq thread+0x1a7
unix thread start+0x8

sched 56

sched 126

xdb - ZFS —sd

xdb —» ZFS

dom0 @ I/O DHEF

21
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DTrace
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Xm

Hypervisor [CERZHL T, FAAS VEZEE, #lET5-HD
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virt-install
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virsh
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SA A DEE 2

_get cpu_stats /usr/lib/python2.4/site-packages/xen/xend/XendMonitor.py 1
_get pif stats /usr/lib/python2.4/site-packages/xen/xend/XendMonitor.py 1
_get vbd_stats /usr/lib/python2.4/site-packages/xen/xend/XendMonitor.py 1
_get vif stats /usr/lib/python2.4/site-packages/xen/xend/XendMonitor.py 1
exists /ust/lib/python2.4/posixpath.py 3

A—YF7T)r— 3 E é
libc.so.1 ioctl+0xa

libxenctrl.s0.3.0.0°do_xen_hypercall+0x20

libxenctrl.so.3.0.0°'do domctl+0x8b . S
— rivemd ' privemd HYPERVI mctl+0x212
libxenctrl.so0.3.0.0°xc_domain_getinfo+0x81 privemd privemd RVISOR_domctl+0

xc.50'pyxc _domain getinfo+0xb2 privemd'do privemd_hypercall+0xe8

libpython2.4.s0.1.0'PyCFunction_Call+0x13a _ﬂrchmd‘prchmd_iOCtl+0X46
libpython2.4.50.1.0"call_function+0x41d genunix cdev_ioctl+0x48
libpython2.4.50.1.0'PyEval EvalFrameReal+0xc6e specfs'spec_ioctl+0x86

libpython2.4.50.1.0'PyEval EvalFrame+0x20 genumx‘ .foP_lOCtHOXﬂ)
libpython2.4.50.1.0°PyEval EvalCodeEx+0x82c ger.1u‘n1x ioctl+0x174

libpython2.4.s0.1.0" function_call+0x199 unix'sys_syscall+0x1c9
libpython2.4.50.1.0"PyObject Call+0x1c

0S 1—HE OS 71—=2)L. Hypervisor B

(HYPERVISOR_domctl)
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[2) yse L% improvE EVANGELIZE

pygrub( #{x#81k) ,hvmloader( T2 R E1t )

X KFAAL G
VT BRI D

%@Jlﬁl:\ TINA RETHA

vbd-event disk backend driver #7441 >
vif-event network backend driver #7441 >
vif-vnic vnic driver #7414 >
Xpvd-event disk/network backend driver
sysevent Z&/N

A1) T FDEEER
/usr/lib/xen/scripts

J DE ZHT
/var/log/xen
30



opensolaris
K A A DO)EE}J (1) dtrace -n 'proc:::*exe*{
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2 yse X% IMPROVE

(3))) EVANGELIZE

printf(“%s\n”,curpsinfo->pr_psargs);}'

/bin/sh /usr/lib/xen/scripts/xpvd-event acti}nzadd domain=42 vdev=0 device=xdb0
python /usr/lib/xend start

/usr/bin/python /usr/lib/xen/bin/pygrub --output=/var/run/xend/boot/xenbl.3470
/usr/bin/python /usr/lib/xen/bin/pygrub --output=/var/run/xend/boot/xenbl.3470
sh -c /usr/bin/isainfo -b

/bin/sh /usr/lib/xen/scripts/xpvd-event action=add domain=42 vdev=0 device=xdb0
/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/0 action=add domain=
/usr/lib/sysevent/syseventconfd

/bin/sh /usr/lib/xen/scripts/xpvd-event action=add domain=42 vdev=2 device=xdbl
/bin/sh /usr/lib/xen/scripts/xpvd-event action=add domain=42 vdev=0 device=xnbo
/bin/sh /usr/lib/xen/scripts/vif-event path=backend/vif/42/0 action=add domain=
/bin/sh /usr/lib/xen/scripts/vif-event path=backend/vif/42/0 action=add domain=
/bin/sh /usr/lib/xen/scripts/vif-vnic add

/bin/sh /usr/lib/xen/scripts/vif-vnic add

xenstore-read backend/vif/42/0/bridge

/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/0 action=add domain=
xenstore-read backend/vbd/42/0/type

/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/0 action=add domain=
xenstore-read backend/vbd/42/0/params

/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/0 action=add domain=
xenstore-write backend/vbd/42/0/physical-device 0:0

/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/2 action=add domain=
xenstore-read backend/vbd/42/2/type

/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/2 action=add domain=
xenstore-read backend/vbd/42/2/params

/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/2 action=add domain=
xenstore-write backend/vbd/42/2/physical-device 0:0
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dtrace -n 'proc:::*exe*{

I: A ’f > 0)@@] (2) printf(“%s\n”,curpsinfo->pr psargs);}'

/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/2 action=add domain=
xenstore-write backend/vbd/42/2/hotplug-status connected

/bin/sh /usr/lib/xen/scripts/vif-event path=backend/vif/42/0 action=add domain=
xenstore-read backend/vif/42/0/script

/bin/sh /usr/lib/xen/scripts/vif-vnic add

xenstore-read device-misc/vif/default-nic

/bin/sh /usr/lib/xen/scripts/vif-vnic add

xenstore-write backend/vif/42/0/nic vnic42

/bin/sh /usr/lib/xen/scripts/vif-vnic add

xenstore-write backend/vif/42/0/hotplug-status connected

/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/0 action=add domain=
xenstore-write backend/vbd/42/0/hotplug-status connected

/bin/sh /usr/lib/xen/scripts/xpvd-event action=add domain=42 vdev=2 device=xdbl
/bin/sh /usr/lib/xen/scripts/vbd-event path=backend/vbd/42/2 action=add domain=
/ust/lib/sysevent/syseventconfd

/bin/sh /usr/lib/xen/scripts/xpvd-event action=add domain=42 vdev=0 device=xnbo
/bin/sh /usr/lib/xen/scripts/vif-vnic add

xenstore-read backend/vif/42/0/mac

/bin/sh /usr/lib/xen/scripts/vif-vnic add

/usr/lib/vna e1000g0 00:16:3e:50:65:a3

/bin/sh /usr/lib/xen/scripts/vif-vnic add

xenstore-write backend/vit/42/0/SUNW-need-promiscuous 1
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VirtManager

£ use
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AL D EE:

v

I

29 51=H®D GUI

- OpenSolaris Xen Community M54 ™ > 0— KA &E

Virtual Machine Manager (Xen: shocks) (on shocks)
File Edit View Help

A& iMmprovE (3))) EVANGELIZE

EEW:EAII virtual machines

D MName v Status CPUusage  Memory usage

0 Domain-0 & < Running 1.37 % ~983.00 MB 48

2 x1 ® | Running 0.18 % _1024.00 MB 5[]
L [dew
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xenstore-snoop

exenstored DT —RAR—XIZHBEHRD CFZHF 0 23 %BH
NERFI(ZIL. DTrace IZCTEEBR I TLNSY—JL

root@shinano05:bin]# /usr/lib/xen/xenstore-snoop
OM PID TX OP

582 0 XS TRANSACTION START: ->5132

582 5132 XS READ: /local/domain/24/console/port -> 3

582 5132 XS TRANSACTION END: T ->OK

582 0 XS TRANSACTION START: ->5133

582 5133 XS READ: /local/domain/24/console/vnc-port -> 590
582 5133 XS TRANSACTION END: T ->OK

35
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xentop

‘Hypervisor IC&K D TEEBEINTWLS FA S VDIFHRERT

I#/usr/sbin/xentop
xentop - 18:26:01 Xen 3.1.2-xvm
3 domains: 2 running, 1 blocked, 0 paused, 0 crashed, 0 dying, 0 shutdown
Mem: 8388092k total, 8386800k used, 1292k free CPUs: 8 @ 2660MHz
NAME STATE CPU(sec) CPU(%) MEM(k) MEM(%) MAXMEM(k)
MAXMEM(%) VCPUS
NETS NETTX(k) NETRX(k) VBDS VBD OO VBD RD VBD WR SSI
Domain-0 ----- r 28700 15.1 6138616 73.2 no limit na 8
0 0 0 O 0 0 0 O
hsol ----- r 23184 200.6 1056640 12.6 1064960 12.7 3
1 0 0 2 0 0 0 O
solaris --b--- 1831 0.7 1047416 12.5 1048576 125 3
1 0 0 2 0 0 14 O
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opensoLaris ) use & improve () EVANGELIZE
xend

v domOd) HBY—ILhDEKRERZ
Hypervisor IZxf L TEKXRZ5 X %
v deamon & LTEME

+ python [C& > TEERR N TLYS

~ A% |var/llog/xen/xend.log
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opensoLaris ) use & improve () EVANGELIZE

xenstored

» dom0 & domU FEEJGD eventchannel & A &) & %&
OExIFHRz S
. xenstore Y —)L ( ZEELR)
» xenstore-Is
v Xenstore-read
v xenstore-write
v Xenstore-rm
» Xenstore-snoop(*)

c BRFHRZTEEIT DEHOT—E3~—X

~ Ivar/run/xenstored/tdb*
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Windows HVM domain D {E X (1)

BXEICHEITD D

~ zfs volume FE7=1% os file

~windows CD media F£7=I% iso M A—2
A4t RIZIF, BEFE

 BREITT7AI

= RIIEX T

© vNC M EKE
~ # svccfg -s xend setprop config/vncpasswd = astring: \"root\"

~ # svccfg -s xend setprop config/vnc-listen = astring: \"0.0.0.0\"
~ # svcadm restart xend

1hnl
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Windows HVM domain D {E X (2)

| i
zfs @) block device
name = "win2003"
memory = 256

disk = [ 'phy:/dev/zvol/dsk/xenpool/windows,hda:disk,w',
'file:/var/tmp/windows2003/windows.iso,hdc:.cdrom,r'

builder="hvm'’

kernel = "/usr/lib/xen/boot/hvmloader"

device_model = '/usr/lib/xen/bin/ge

vif = [ 'type=ioemu’ ]

windows image 7 7 {1 JL

boot='d' %éﬁﬁ'ftfﬂﬁq
sdl=1
monitor=1

vhc=1
\usb=1 /
usbdevice="tablet"

#xm new windows.hvm
#xm start windows.hvm

\

1 Z & http://blogs.sun.com/sasanuma
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Solaris ZE{RAEIL F A 14 > D1ERK

//ZFS Volume Z {E Rk

#z1s create -V 8G datapool/solaris

/Ivirt-install 2T, XFE=HA R b—JLHVAIRE

# /bin/virt-install -p

//Virtual machine £ Z1EIR

What is the name of your virtual machine? solaris

| 2BV A XZHEE

How much RAM should be allocated (in megabytes)? 512
//ZFS FA® volume &7 Y4 >

What would you like to use as the disk (path)?/dev/zvol/dsk/datapool/solaris
Would you like to enable graphics support? (yes or no) no
JOSA A2 =TT 7 AILDINREIETE

What is the install location? /image/solarisdvd.iso
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Cloning ZFS M E%XE A%

kA A > d shutdown
~ #xm shutdown -w win
¢ RAFwTLay FOEEF
+ #zfs snapshot xenpool/win@today
+ ZFS cloning e
+ #zfs clone xenpool/win@today xenpool/win-clone
+ #virsh dumpxml win > win_clone.xml|
+ win_clone.xml 7 7 1 JLD#RE
¢+ <uid>tag ZHIFRL. <sourcedev>ZIEIEY 5,
+ cloning ME &
+ #virsh define win_clone.xml
A A URE)
~ #xm start win

<

<
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~ man xVM(5)
< libvirt
~ http://libvirt.org
+ XVM HVM = & M izt
+ http://blogs.sun.com/sasanuma/
+ xXVM CentOS 432 D1z
+ http://blogs.sun.com/thaniwa/
~ OpenSolaris Xen Community
+ http://opensolaris.org/os/community/xen/

¢ Xen DR DINE—2 A TS ADHR—LN—T
+ http://home.arcor.de/bnsmb/public/htdocs/Xen_and_Solaris.html
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DTrace

Solaris10 " b I =N TLVS Solaris Kernel
EEMICBINCE S
H—RILAIZT7A—T EEEN 5 &R A8
HIAENTLS,

DTrace Consumer [IZ& > TERBIm~T7 9 2 X A RE

/ZTABEI:LEJT‘
AT LEHE \
SRTFLINTF—TVARF1—=4H

Application Profiling

Eaki
TINA R FZ AN
Web2.0(Java, Python , PostgreSQL, MySQL)
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Hypervisor ~MD7 U X9 5 1= D libxenctrl

#dtrace -Fn 'pid582:libxenctrl.so.3::entry,pid582:libxenctrl.so.3::return{}'
dtrace: description 'pid582:libxenctrl.so.3::entry,pid582:libxenctrl.so.3::return' matched 256 probes

43

CPU FUNCTION
0 ->xc domain_getinfo
->do domctl
-> lock pages
<-lock pages

->do_xen_hypercall
-> do privemd
<- do_privemd

<- do xen hypercall

2 use X% iMproVE (D) EVANGELIZE

Y m—

->unlock pages

<- unlock pages
<- do_domctl
->do_domctl

-> lock pages

<-TOCK_pages

->do xen_hypercall
-> do_privemd
<- do_privemd

SO OO O OO oI Oo0oo0o0o0opK oo

O do—xen—hypercall—
0 ->unlock pages
0  <-unlock pages

0 <-do domctl

582 [&. xend D pid
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Hyperviosr ~7 2 2 X9 %1-8® do_privemd

#!/usr/sbin/dtrace -Fs

582 [&. xend D pid

pid582:libxenctrl.so.3:do_xen_hypercall:entry {
self->ts=1;

)
fbt::/self->ts/{

h
pid582:libxenctrl.so.3:do_xen_hypercall:return/self->ts/{

exit(0);
}

race: script ./do_privcmd.d' matched 92 probes
CPU FUNCTION

0 ->privemd HYPERVISOR domctl

0 ->HYPERVISOR domctl

0 <-HYPERVISOR domctl

0 <-privemd HYPERVISOR domctl

0 <-do privemd
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< libpython [Z#H A 3A 3
£ =

- python 7O AN EMNSB &,

BAlmMnh 5

=N 1= python FF
TERIZ.

2] use X% IMPROVE (®)) EVANGELIZE

DTrace

# dtrace -1 | grep python

965 python582 libpython2.4.s0.1.0

dtrace return function-return

962 python582 libpython2.4.s0.1.0 PyEval EvalFrameReal function-entry
963 python582 libpython2.4.s0.1.0 dtrace entry function-entry
964 python582 libpython2.4.s0.1.0 PyEval EvalFrameReal function-return
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python BEAZ(d L —X

+ xXVMIRIZEIZ T, python script D & Z & #

#dtrace -n ‘python$1::dtrace_entry:function-entry{@[copyinstr(arg0),copyinstr(arg1)] =
count();} “pgrep python

< A1) Tk python BAE D M H - - BFRE & BI%E
# ./py.d “pgrep python

l/usr/sbin/dtrace -s
ython$1::dtrace entry:function-entry{self->ts=timestamp;}

ython$1::dtrace return:function-return/self->timestamp/{
[copyinstr(arg0),copyinstr(argl)] = quantize(timestamp - self->ts);
elf ->ts = 0;

b
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python BEZ®MD kL —X

[root@shinano05:test]# virsh list
Id Name State

0 Domain-0 running

Eroot@shinanoOS:/]# dtrace -n 'python*:::function-entry { @[ copyinstr(arg0),copyinstr(argl),args[2]]=count(); }
trace: description 'python*:::function-entry' matched 2 probes

NC
/ust/lib/python2.4/site-packages/xen/xend/sxp.py atomp 365 78
/ust/lib/python2.4/site-packages/xen/xend/sxp.py show 379 155
/usr/lib/python2.4/site-packages/xen/web/http.py  write 457 307
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python BEZ®M kL —X

I/usr/sbin/dtrace -s

pragma D option flowindent

inline string RED  ="\033[31;1m";
inline string BLUE =~ ="\033[34;1m";
inline string GREEN  ="\033[32;1m";
inline string VIOLET ="\033[35;1m";
inline string OFF  ="\033[0m";

python*:::function-entry{

printf("%s %s %s %s %s %s %s %d %s\n",curpsinfo->pr_psargs,"python",RED,copyinstr(arg0),
BLUE,copyinstr(argl), VIOLET,args[2],0OFF);

self->ts=1;

b

python*:::function-return{

printf("%s %s %s %s %s %s %s %d %s\n",curpsinfo->pr_psargs"python-return",RED,
copyinstr(arg0),BLUE,copyinstr(argl), VIOLET,args[2],OFF);

h
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python BEEZ®M F L—X

I virsh list
Id Name State
0 Domain-0 running

|Pzthon SnooB .

Jpyl.d
trace: script './py1l.d' matched 4 probes

7 <-dtrace return python /usr/lib/xend start python-return
/ust/lib/python2.4/threading.py  delete 527

7 <-dtrace return python /usr/lib/xend start python-return
/ust/lib/python2.4/threading.py  bootstrap 487
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CPUZA—RILTHRASNLTHEH

~ #dtrace -n ‘profile-997/arg0/{@[func(arg0)]=count();} tick-1sec{printa(@);clear(@);}’

CPUZ1—H—5 > FTHIASNA T SEE
~ #dtrace -n ‘profile-997/arg1/{@[ufunc(arg1)]=count();} tick-1sec{printa(@);clear(@);}’

filesystem 7t X DA

~ #dtrace -n ‘fsinfo:::{@][args[0]->fi_pathname,args[0]->fi_fs,probefunc ]=count();}’

disk 1/0 M &R A
~ #dtrace -n ‘io:::start{@[args[2]->fi_pathname]=quantize(args[0]->b_bcount);}’
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v

v
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hypercall M £ 8l

# dtrace -n 'fbt::HYPER*:entry{@][pid,probefunc,execname]=count();} tick-
1sec{printa(@);trunc(@);}'

sysevent M &7 Al

# dtrace -n 'sysevent*:::post{@[args[1]->se_class,args[1]->se_publisher,args[1]-
>se_subclass]=count();}'



