KVM Z{EF L 7= ASAv DE A

H—=FN_R—=ZADFAE~ > (KVM) ZFETTEDLEEDOY— 13— T 2D x86 CPU T /3 A
AT ASAy ZEATEET,

|

EE ASAVORHR/NATE Y EIZ2GB T, HIED ASAv 23 2GB ARIliD A £ 1 TEHEL TW DA,
ASAV VU DAEY RS e . ETONR—2 2 0205 9.13() BIEICT v 7/ L— KT
XEHA, T, BFEAA—VarEHEHLTH LWL ASAY vV U A HEATE £,

«KVM TD ASAV DA K7 A CHIRFE (1 _—)

« KVM % L7z ASAv DEAIZHONWT (4 =)

« ASAv & KVM DORHESME (4 X—2)
cHBOHDaY 74X al—ray Ty ANLDRER (53—)
ARFET Y T XML 7 7 A VDY (7 =2—2)

« ASAv OfLHE) (9 ~X—2)

R NG T A —T AR TR ETa=0F (10 2—2)
* KVM T ASAv D/R7 F—=< 2 AFHE (12 3—)
«CPUEHHRL LAR—F (23 2—2)

KVM TDO ASAV DI A 54 U THIREE

ASAV DBEANITHEH SN OFEDN— R =T 1E, BAINDA AL U ADEAE FHEAEIZ
KoTHEZRYET, MET O/ WET 7 I7A4 T AL, RA S~V ETOERNY Y —2E|
VYT (AEV, CPUE, BLOT 1 ZA7HE) BRLETT,

| A

EE ASAVIZI. 8GBDT A AT ARL—U YA RATHEAINET, THAAITEEDY V—RED Y
ThAEERETAZ LT TEERAL

ASAV ZEATHHIZ, IROTA RTA » LHIRFHEEZMHE L ET,
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KVM %R L 7= ASAv DA |
B «wvcoasav o K54 o cHIREE

KVM T ASAv D~ R T LEH

W72 /X7 =~V AL MRT D720, LFOMERRICHER L T D Z 2R L T2 S
VN, ASAVIZIE, ROBEHERH D £,
o IR A b CPU I, (A LIRIRIERE 20 2 7=V — /" — 2 T 2D x86 ~X— A D Intel F 7=1F AMD
CPU THAIMLENRH Y 97,
72 & 21E. ASAV R T7 3 —< L AT A N TR T, 2.6GHz TEIET % Intel® Xeon® CPU
E5-2690v4 7' v & » 4 % #5#; L 7= Cisco Unified Computing System™ (CiscoUCS®) C /U —
A M4 H— " —Z R AKRE A L CuET,

#EEE SN B vNIC
BN T v ARBL T DITE, RO NIC ZHEE LU E 7,
¢ PCI /R A ZJL—TD i40e : Y — X— O NIC 2 VM [ZBEfHT. DMA (A4 L2 kX

FYTI7ERZ) S LTNIC & VM OB T Ry y hTF—E %2Rk LET, 7y bk
BT CPU VA Z VI NEH Y 8 A,

« i40evilixgbe-vf : FEEANZ FRL & A LTI A (NIC & VM [ DMA /37~ |) | NIC ##
DO VM HTHEATEET, SRIOV T, EADFIIEN SV, —RAICHEE S E
T, sk

e virtio : 10Gbps DENEZ YR — F LETH, CPU VA 7 Vb LB MR R Y hT—7
RIA 1 TT,

NI+ —T U RADOEREL
ASAV DI DT —< U A FEBT 572012, VM LR A MOl =i+ 5 LN T
F9, FEHIC OV TIE, KVM TOD ASAy D/87 4 —~< U AFHEE (123—2) 2L TL
7ZE0,
*NUMA : 72 k VM ® CPU U ¥ — X % B.—® Non-Uniform Memory Access (NUMA) / —
RIZ55BEd 25 2 & T, ASAY D7 3 —~< v A% ETE£4, FEMc o0 T, NUMA
DA RTA (13X=2) L TIEIN,

+ Receive Side Scaling : ASAv I Receive Side Scaling (RSS) ZHA—FLTWET, Ih
X, XYy NU—I T X T RICE>TEEO 7 vntyYar7iirxy NV—IJZENTFT 74>
I g DD ENDT 7 /vy —T7, FFMIZ OV TIEL, Receive Side Scaling

(RSS) HOBEHDRX ¥ =2— (16 2—) #BRLTIEEL,

* VPN O&EE : ASAv T VPN /X7 o —< U A& (b 5 720 OB MO B REFHIZ DO

TiE. VPN O&diift (18 X—3) 2L T EEW,

CPUE=>Y

KVM Bi55 T ASAv ZRERE S B 5(21F. CPU B = VN METY, CPU o= 7 DAL
(12 X—2) ZHHLTLIEIN,
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| KvM %{EF L 1= ASAv DEA
kM <> ASAv D 4 K51 vesiEEE [

NATRASEYT 4 AAFSA0DF=HDT T —ILA—/N—

T = VA= N—ELE DAL, AX S HEERE T A 2 AMERM 522 T Dk
ERERL TS & (2 20X, W7 OEEMN 2Gbps DHERAT 5 TH D Z L7 E)

| &

BEE ASAv AR LU CEAHMEST BT 25618, 74 A 2 —7 =4 A% % ASAv IZ[RI U
P CEMT H2MERH Y £, 58 _HL4/&~7;4xﬁﬁﬁéM$f%Amw:Wm
éhék ASAV 22V —VIZZ T —INEREINDIERHV ET, /2, 72— A — 13—
MERBIC O BN Z 0 H Y 7,

Proxmox VE £ ASAv

Proxmox Virtual Environment (VE) X, KVM K~ V2 EHTCE 24—V —AD P —
NIV 7 F >~ 7 +#—AL T3, Proxmox VE IZ., Web X—RADEH A L X —T =14 AR
L £9,

Proxmox VEIZ ASAv ZE AT 241X, =Ialb— NV U TAR— FEFFOL 912 VM

ERETHULERDY ET, YU TAR—=RIBRNE, 77— 7 v 77 ak A% ASAV 8
N—TREIZ2 0 9, T XTOEFIX X7 L, Proxmox VE Web <X— R EFHA > X —T = A
AEMEH L THFITTEET,

\}

(GE¥)  Unix ¥ = /v F 721X Windows Powershell (Z1BA T2 k= — —[A1F 12, Proxmox VE X {548
BREODTRCOa Vv R—3x FEHTLa~v R I A0 —T = At LT,
AR RIA A UE =T oA AZE, ATV Pz M X THiFERRE & UNIX ¢ man
R=VEAROFELR X2 A MRHY £,

ASAv #IE LS BB T HI2IE, VMIZV U T AT AL RERETHUHENRDH D 7,

1. A A 2 Management Center D/ElDF 7 — 2 Y U —TASAv v 2R L 7,
2. B~ OBEREAZICLUET,

3. Hardware> Add> Network Device Z &R L C, > U 7/LAR— FZBEINLE7,

4. ([~ OEREA AT LET,

5. Xterm.js ZfH L CASAV~ T 78 ALET,

FANY—=NN—=TlKE2Ly NT v 7 LT 7T 4 7T 5 FHEIHOWTIL, Proxmox ¥ U 7T
IR DR—=TU 2B LT IE &,
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https://pve.proxmox.com/wiki/Serial_Terminal
https://pve.proxmox.com/wiki/Serial_Terminal

KVM Z (&M L7 ASAv DA |
B «wmzmmLEAsAvOEAIZOLT

KVM Z{EA L7- ASAv DEAIZDILNT

WDOKIL, ASAv & KVM Dy hT—27 haRa oz RrLET, ZOZETHHL TWHF
EIX, 2 bARa oSN TWET, ASAv I, NEfxXy hU—72 L4y U —2
DEDT 7 AT 74— LTCEHELES, £7/2. IEOEH Ry U —7 RNHRESNET,

1:KVM % {5/ L 1= ASAv D& A

10.1.1.2 198.51.100.2
g0/0 g0
192.168.1.2
mo'o
Linux Guest Linux Guest Linux Guest
Inside Mamt Outside
10.1.1.3 192.155.1.3\ /198.51.100.3
et ethi ethi
Inside Mgmt Outside
Metwork Metwork Metwork
'-I'l' : 11.1 E : I.-I WM
% N | Linux
virbr2 virbri wirbr3
10.1.1.10 182 168.1.10 198.51.100.10
athi =
Linux Host 1015230 §

ASAv & KVM DRI

* Cisco.com 7>5 ASAv qcow2 7 7 A /L& X 7 — R L, Linux 8 A MIKHH L E7,

http://www.cisco.com/go/asa-software

Y

GE)  Ciscocom D 7 A v BLIOV AT —E RN NE T,

c ZDV= 2T I)LOEAFTIL, = —H —2 Ubuntu 18.04 LTS Zfif L TW5 Z & ZRilE &
L CvWE 9, Ubuntu 18.04 LTS 'R A b Dfg FEITIRDO R r— % 4 A =)L LET,

* gemu-kvm
* libvirt bin

* bridge-utils
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http://software.cisco.com/download/navigator.html?mdfid=279513386

| KvM %GR L1 ASAv DB A
£0A0av T ¥aL—var 77410k [

* Virt-Manager
e virtinst
« virsh tools

* genisoimage

e NT =~V ATARA N ZOREDHELZITET, RAMEMESLHZ LT, KVM
TD ASAY DANV—T'y b ERKRETE 9, —BAIREF R FFHBEOBEIZ OV TR,
[NFV Delivers Packet Processing Performance with Intel] 2 £ L T 7230,

« Ubuntu 18.04 O{EF| 22 @@ b, RO ONREENFE T,

s macvtap : EPERED Linux 7'V v ¥, Linux 7' U v PO D 12 macvtap 2 CTE £
T, 7272L. Linux 7 U v POV IZ macvtap AT 2561%. FEOERTEEIT
IMENRDHY T,

* Transparent Huge Pages : A& U ~X— U414 X &8I w £ 9, Ubuntu 18.04 TiX, 7
T AV R THUNTR S TVET,

Hyperthread disabled : 2 20 vCPU% 1 DD > 7L a7 IZHI L £77,

s txqueuelength : 7 7 4 /L k @ txqueuelength % 4000 /3%~ MIHEISE, Fry 7 L—
AR L E T

« pinning : gemu 35 X O vhost 7' m B A ZKFEDCPU 27 [TV 45kt LE T, FrEDSR
EFTIE, BEVERICE > TR T+ —< 2 ARKIEIZH ELET,

*RHEL X—ZD7T 4 A~ B 2—3 3 Oz OV TiE,  [Red Hat Enterprise Linux 7
Virtualization Tuning and Optimization Guidel] Z &M L T 72 &0,

¢ ASA V7 b =T B I WASAV /A 78— O HEHMIZ OV TIL, Cisco ASA O H
[JeEE] Z# B L T 72 &0,

FOHDOID4XaL—S32 7714 ILD%EE

ASAv ZEEITHENC, LOHHDary 74 Xal—vary 77y VEEEFTEET, 20
7 7 AV, ASAv DEEIRFICEH S5 ASAY DR EEZGLT XA N7 7 AL TT, ZDW]
HEEEIX,  [dayO-config] WO T HFA N 77 A e UTHREDIEET L7 N VIS
L. S BHIT day0iso 7 7 A A~ LRI E T, 2D day.iso 7 7 A VDR DEEIRFIZ~ T
YEENTHEAWMONET, HORMar 7 sFalb—var 770, 2y, &
BA LB —T oA AT 7T 47T Ha~vr N AF—GEH SSH r— "— %R ET
a<w REEOIHERHY ETH, TRXTOASARELZEODHZ EHLTEET,

day0.iso 7 7 A /v (B A X I dayO.iso 72137 7 4 /v b day0.iso) 1%, FYIOLE FIZfEH T
HILENRHD £,
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https://www.intel.com/content/www/us/en/communications/nfv-packet-processing-brief.html
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/pdf/virtualization_tuning_and_optimization_guide/Red_Hat_Enterprise_Linux-7-Virtualization_Tuning_and_Optimization_Guide-en-US.pdf
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/pdf/virtualization_tuning_and_optimization_guide/Red_Hat_Enterprise_Linux-7-Virtualization_Tuning_and_Optimization_Guide-en-US.pdf
https://www.cisco.com/c/en/us/td/docs/security/asa/compatibility/asamatrx.html#id_65990

B zoe00 7 %a—var o7 ok

KVM %R L 7= ASAv DA |

o PIHE AR 2 BB ASAV 12T A & A& fH 59 5121, Cisco Smart Software Manager
M5 A 7 v — K L7z Smart Licensing Identity (ID) ~—2 > % Tlidtoken] &9 T F A k

T AL, FO0 AR 7 AVERLET L7 B

R LET,
1}5@‘5 VGA 22V — /L TliER <, NARX=RA P D) T ILiR—

D ASAVIZT 7 &

L. aﬁff#éiﬁ/\i HOHABR 7 7 A MIcar ) — AU TAOBREEEMNL TR

FRIZ Y U 7 NVR— bl 20N H Y £,

s NT AT LU N E— RTASAY ZEATHHEIE. N7 AT LY hE— RTHEST
SNDEERD ASAMERR 7 7 A V%, FHORBAMEERK 7 7 A VE L THEHATILERDH Y £
T, TNV T Y R I AT U= LDEORHAa 74 X2l —ary 77

Y LEEA,

\}

GE) Z OFITHE Linux 2MEH SN TWETH, Windows DA HEREO2—T 4 VT 4 BB £

B

AT F1 TdayO-config] EWV9 T FAKNT 7 AT ASAV D CLIREZRALET, 32004 U F—T A ADK

E L ZOMOMEREREAZIBMLET,

BAIDITIZ ASA D=2 5 U THRD L MENRH VY 97, dayO-config i, A2N72 ASA K TH L MLENH
D £7, dayO-config Z AT 2 Feii 72 HiEIL, BEFD ASA £721TASAV b3 T2y 7 4 Fab—va v
DOREER Sy % 2 B —3 5 573 T9, dayO-config NOITDIERFIZEZE T, BEAFED show running-config =~ >

RHEITONEFEE —FH L TWARLERH Y 97,
B -

ASA Version 9.4.1

|

console serial

interface management0/0

nameif management

security-level 100

ip address 192.168.1.2 255.255.255.0
no shutdown

interface gigabitethernet0/0

nameif inside

security-level 100

ip address 10.1.1.2 255.255.255.0

no shutdown

interface gigabitethernet0/1

nameif outside

security-level O

ip address 198.51.100.2 255.255.255.0
no shutdown

http server enable

http 192.168.1.0 255.255.255.0 management
crypto key generate rsa modulus 1024
username AdminUser password paSSwOrd
ssh 192.168.1.0 255.255.255.0 management
aaa authentication ssh console LOCAL
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| KvM £ L1- ASAv DEA
wEIyvoxm 77 Lok ]

ATw T2 (EE) ASAv OWHIEARIC HEINIC T A o A2t H85A1%. day0-config 7 7 A VIR DIEHH
BERTVWAZEEZERLTIIEEN,

A =T 2 A ADIPT FLA

« (ff:#) SSmart Licensing TfEH 32 HTTP 7'z %

«HTTP 7' m % (J5E L72¥A) 7213 tools.cisco.com ~DHERE 2 A hZT 5 route 2~ > K
e tools.cisco.com & IP 7 R L R |Zfi#k4" % DNS H— 3 —

« ZIRTD ASAV T A B RAZFRIET S 72 D Smart Licensing D i E

« (fEE) CSSM TD ASAv DRBEERIHIZT 272D D—FEDHEA M

ATvF3 ({EE) Cisco Smart Software Manager (Z X - TH1T 4172 Smart LicenseID bh—72 7 7 f L& 3 B a—
2y a— KL, Fora—R77A 006D h—2 v %ar—L, ID h—7 > DOHh%iEiTe ldtoken)
EWVWISITHRARNT 7 ANVEERLET,

ATV T4 THANT7A)VEISO 7 7 A MTEH L TRAECD-ROM % Epk L £ 77,

&1

stack@user-ubuntu:-/KvmAsa$ sudo genisoimage -r -o day0.iso dayO-config idtoken
I: input-charset not specified, using utf-8 (detected in locale settings)

Total translation table size: 0

Total rockridge attributes bytes: 252

Total directory bytes: 0

Path table size (byptes): 10

Max brk space used 0

176 extents written (0 MB)

stack@user-ubuntu:-/KvmAsa$

ZDID h—7 12X~ T, Smart Licensing % —/3—I(Z ASAv 28 B BRI SN E T,

ATYTE AT 1IN 5E2MVIRL, BATSASAY Z L2, WUIRIP T FLAEZEHT 7+ NOWERT 7 A
EVERS L E T,

RETY XML 771 ILDHEE(E

ASAv 7 A F & KVM AR A MIHEHrR L., 7 A N ARG T 2IER Yy N —7 2R ET DM
ERHY E9,

\)

GE) ZOFIETIEH. KVM AR A RS AE~OBGRIIME. SN ER A,

KVM AR b BT ) v O XML7 7 A VA LET, FOHOaL 7 4 Fal—vay
T 7 ANDOUE (5 =) RSN TWALIER Y hU—7 PR YORFITIE, 35D
A7) v 77 A (vitbrl.xml, virbr2.xml, virbr3.xml) 2ZMETT (ZNHD3 DD T 7
AN EAENT 2UERHY £9, 72L& 21, vitbr0 [FT TITHFAEL TV D7D T&E £+
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KVM % {Ef L7- ASAv OB A |
B 527y o7 noms

) o BT T AL, AT Y v VORTEICHERERDEENTWET, KET T v
L TCHRIE—BED MAC T RVAZBETHILERHY £7, IP 7 RLADEEIZLET
TO

RATFYT1 300FBRy hU—2 7Y XML 7 7 A VEVER LET, ROFITIZ, virbrl.xml, virbr2.xml, 3 X
N virbr3.xml T,

1 -

<network>

<name>virbrl</name>

<bridge name='virbrl' stp='on' delay='0' />

<mac address='52:54:00:05:6e:00"' />

<ip address='192.168.1.10"' netmask='255.255.255.0" />
</network>

1 :

<network>

<name>virbr2</name>

<bridge name='virbr2' stp='on' delay='0' />

<mac address='52:54:00:05:6e:01"' />

<ip address='10.1.1.10" netmask='255.255.255.0" />
</network>

51

<network>

<name>virbr3</name>

<bridge name='virbr3' stp='on' delay='0' />

<mac address='52:54:00:05:6e:02"' />

<ip address='198.51.100.10"' netmask='255.255.255.0"' />
</network>

AT T2 UTFEE0LAZ VT REERLET (ZOFITIX, A2 U7 MIvirt_network setup.sh &\ 5 £l % 1) &
)

virsh net-create virbrl.xml
virsh net-create virbr2.xml
virsh net-create virbr3.xml

ATFYT3 ORIV REEFTLTC, BREXY NU—2 2R ELET, ZOXZ7 U7 M, BEXy NU—7 2
BREEIZ LET, Ry FU—2Z1F, KVM AR RRBEIELTWAIRY BRI L ET,

stack@user-ubuntu:-/KvmAsa$ virt network_ setup.sh

G¥) Linux R A b & Y v— K3 584 1%, virt_network setup.sh 227 U 7 s FHFEITTLHMENRNH Y
F9, A7 VT MIY 7 — MEICHER S L ER A,

AT T4 Ry hU—I BNERENTZZ L 2R LET,

stack@user-ubuntu:-/KvmAsa$ brctl show
bridge name bridge id STP enabled Interfaces
virbr0 8000.0000000000000 yes

virbrl 8000.5254000056eed yes virbl-nic
virbr2 8000.5254000056eee yes virb2-nic
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| KvM %GR L1 ASAv DB A

IV |

virbr3 8000.5254000056eec yes virb3-nic
stack@user-ubuntu:-/KvmAsa$

vitbrl 7 U w VIZE D B THNTWAIP T FLAEFRRLET, T, XML 7 7 A L CTEID H T IP
7 RL AT,

stack@user-ubuntu:-/KvmAsa$ ip address show virbrl

S: virbrl: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gdisc noqueue state DOWN
link/ether 52:54:00:05:6e:00 brd ff:ff:ff:ff:ff:ff

inet 192.168.1.10/24 brd 192.168.1.255 scope global virbrl

valid 1ft forever preferred 1ft forever

ASAv DS Ef

ATy T

ATvT2

virt-install X—ADEARX 7 U7 N EFEHLTASAY ZE# T £7,

lvirt_install asav.sh| & V)9 virt-install 27 U 7" N &AERK L £,
ASAv ¥ ¥ DAHIE, 2O KVM A A b EOMOE VM T—ETHLLERH Y £7,

ASAV TIFEK 10 DF >y NT =T BHR—FENET, ZOBITIEI DOy NU—7PMEHINLTNE
To Xy NU—2 TV vy VOMDIEFIZEETT, VA NOEYIOMITEIC ASAY OEHEA 7 —T7 = A
A (Management 0/0) . 2% H D4Ji% ASAv @ GigabitEthernet 0/0, 3 & B O 4JlZ ASAv @ GigabitEthernet 0/1
2% L. GigabitEthernet 0/8 & TRIFRIZHE X £ 77, KA NIC I% Virtio TZRIFAULXR D FH A,

1 :

virt-install \

--connect=gemu:///system \

--network network=default,model=virtio \

--network network=default,model=virtio \

--network network=default,model=virtio \

--name=asav \

--cpu host \

--arch=x86_ 64 \

--machine=pc-1.0 \

--vcpus=1 \

--ram=2048 \

--os-type=linux \

--virt-type=kvm \

—-—import \

--disk path=/home/kvmperf/Images/desmo.qcow2, format=qcow2,device=disk,bus=virtio,cache=none \
--disk path=/home/kvmperf/asav day0.iso, format=iso,device=cdrom \
--console pty,target type=virtio \

--serial tcp,host=127.0.0.1:4554,mode=bind,protocol=telnet

virt_install 227 U 7 N & FEITLET,
i -

stack@user-ubuntu:-/KvmAsa$ . /virt_install_asav. sh

Starting install...
Creating domain...
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KVM %R L 7= ASAv DA |
B~ +r755108—9z1zxFnEDa=Vy

T4 RUDBHE, VMO Y —ARERRENET, VMBNEHFFTTHDLZ E2HERTEET, VMNE
B2 F TS 0 £, VMABAEEI LS, =Y —LE@ENS CLI 2~ RE2FETTEXE4,

Eoaz=2y
ASAV ZEIE L CTHEE T2 4, A VX —T =24 ZAZENITEMB L OHIBRTE £,

ASAV =V UNZHT LWA v 2 —T oA AZBMNT D54, ASAVIZZFDA o H— 7:4’?05:
DA =T A AL L THRHE LTI e am JTEAVNERHD T, [FEEIC

NFZ 7 TueYa =TIl X o TFEDOA F—7 oA A& HIBRT 256, ASAvi i%OM’
YA —=T A ZEHIFRL T, BEMTONTZTXTOY Y= A& B 20681 H 0 £,

EERFIRLHNEIR

Ry TS A3 —T(4 R TO

AB—DIAADIYEVT EBEEMFIT

Ry NTTTA =T oA AEBINTHEE. TOA X —T7 24 AEFT, HEOK
BDOA LB —T oA AFKFIT L Mz =820 £9,

IRy NI T ITA L E—T 2 ZAEHIRT D E, TNNEEOERESDAL A —T 2 ATH
BEEERE, AV HF—T 2 A AEBFIIX Yy v I HRECET

AT 2 A ABFICX Yy v I NbDE, WAy NI 7 e ra=r 7 SinbdA
VHE—T 2 A AFFEDOX Yy v T MO L E T A LET
Jx—J)LA—/\—
Ry NG T A B —T oA AT o— N F == 7 L LTHERTAES. VY
1T, ASAVD 7 = — Vv F—N"—_XT7 L L THREINTWIM D=y hCTFrE Y a =
CITTHMERHY ET,
e FTNNANR—NRNAYFDT 7T 47 ASAv

ARy N7 A —T A A%BIMLT
B, NAIR=INAYFDAK U INA ASAVIZHR Yy NI T T A B —T A A&BML
iﬁ—o

T IT 47 ASAVICHT-ICBM L7 =— VA — R — X —T 2 AZHELZE
T, BREITAX A EEEICE S NET,

e T4 2=y FOT = — )V —NR—EHGHLET,

o 7o — VA==V T EHIRT D5E . BUNCT 7T 4 772 ASAV T7 = — /LA —/3—
REZHIBRELET,

cNAN—=NRAYFDT 7T 4 TIRASAVIS T = — )V —R— (L H—T = A& Y&
[./\ijqo
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| KvM %GR L1 ASAv DB A
2y kT—5 4v8—22120%y +755 |

e RIT. NAN=RAPFDRE A ASAVI LI T DAV H—T = A RAa 3 I2H
[S//%[/jz‘a_o

HIPREIE & HlF9E1E
R NFFG T A E—T A A Fr Y g =T Vittio (RAE NIC IZ[RE S NET,

e PIR—FENDA L HF—T =2 A ADOFKEIL 10 T, 10 2B EIBEDA L Z—T oA A
EBMLEIY > ETHE, 29— RAovb—UnRERINET,

e AU H—TxA A J—FK (media_ethernet/port/id/10) Z#FI< Z LT TEx£HA,

ARy NTFFT T A B —T 2 AR TRV g =TI ACPI BDMLE T, virt-install 2 7
U 7 M2 ——noacpi 7 T T HEEDIRNTL X0,

2 RT—H AR —T A ADTRY TS5

KVM A IR=RA DA o H—T = A AZBIMB L OHIBET 512X, visha~<w2 R4 0%
EALET,

ATy T visha~vr R IA4 00y varzZl&EEd,
11

[root@asav-kvmterm ~]# virsh
Welcome to virsh, the virtualization interactive terminal.
Type: ‘help’ for help with commands
‘quit’ to quit
ART9T2 A8 =T x4 R&BMTHITIE, attach-interface 2~ > R&ZHH L £97,
attach-interface{ --domain domain --type type --sour ce source --model model --mac mac --live}

--domain (Z1%, EEEH, 4ART. FFEAUUID Z8ETEE T, —~type /37 A —H (%, WEAZRE > b
T — 27 TR, ZA%&RT network, £721ET A A~DT U v D&Y bridge D E L HnEIRETE T,
—-source /X7 A —H (X, BEHGEDOX A TE R LET, —-model /NT A —Z T, FKIEANIC DX A TERLET,
—mac/NT A—H|L, XY NI—T A H—T 2 ADMACT RLVAZBELET, --live/XT A —X L,
A RMWETLTND RAAL N BEE XL 2R LET,

GE) FEATFREZe A 7 3 v DFEMIC DWW T, vissh DAR FF 2 A v FE2BRL TS0,
5 -

virsh # attach-interface --domain asav-network --type bridge --source br hpi --model virtio --mac
52:55:04:4b:59:2f --live

GE) ASAV TA VB —T oA A AT 4 X2l —ary T—FR2FEHLT, T 747 D%EZE
AUHE—T oA AERELTHEMELET, FEHIZOWVTIX, [Cisco ASA ~ U — X CLI = >
T4 X alb—var AR (M7 EE) I @ [BasicInterface Configuration] D% 2L
TLTEEWY,

ATYT3 A F—T A AZHIRT 521, detach-interface =~ K& H L £9,

KVM % F L 1= ASAv DE A .
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KVM %/ L1 ASAv OEA |
B «wvcoasavo/ o+ —< oz

detach-interface{ --domain domain --type type --mac mac --live}
GE) EHARE A 7 > a COFEMIC OV T, Virsh DA FF 2 A FE2SZRLTIEEN,
11

virsh # detach-interface --domain asav-network --type bridge --mac 52:55:04:4b:59:2f --live

KVM T ASAv D/N T #+—< R EFE

KVWM B TD/NT+—< > ADRALE

KVMZARA NOBREEEETHZ EI2L>T, KVMERENOD ASAV D37 4 —~< v A% [H EX
FAHZENRTEXET, TNHOBRTEIT. A N —— FOREREOHRTE & IR T, =
DO A7 a X, Red Hat Enterprise Linux 7.0 KVM CTEH TX £,

CPU B =T HHNNITDHE, KIMBERTONRT p—<v AR ETEET,

CPUEL =T DEE

ASAv TlZ, KVM BREETD ASAV DT —~< L A% FEEH7-HICKVMCPU 7 7 ( =
TAF T avEEATAILERDYET, oy T 7 =74 (CPUE=VY) IZ&
D, 7 AEEAL Yy FEPROEEE (CPU) SCHRIAV CPU DA v R eSS v R
BRISFIREIZ/2 D | {LE.D CPU Tid7e< ., FEESN/Z CPU TOAT BB AEZITA L v RRZE
ITEND L1270 £,

EUBHR SN TWARNA VAF UV ATEVER SN TND A Y AX L AD Y Y — ZE 3 f
SINBNWENCT D720, CPUE =T EFERHLARWA AKX A LITRDAR A M CPU
V=V VAT A VA AERMTHE AR MENEZRELET,

)

FB O NUMA "R PR WA LV AZ U ALFEIUERA MINUMA MR P EEFFOA LV AX R
PREEALZWVWT RN,

TOF T arEFEHTARESIT. KYMAARTCPU Br =0 75k LET,

ATY 1 KVM A A MEET, Vo= IR TE 2 vCPU OBEFARD DT, WA D MRu PR LE
7,

&1

virsh nodeinfo

ATw 2 [FHHAEEL vCPU O ezl L £,
Bl -
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nuMA DA K51 [

virsh capabilities

AFY T3 VCPUET rE S a7 Dty MIEr=v7 LET,

51

virsh vcpupin <vm-name> <vcpu-number> <host-core-number>

virsh vepupin =< > R, ASAv D vCPU Z & IZFEITTHMENH Y £, WOHL, vCPU 7 4 fH D
ASAVHERRZMEF L, AR MZ8ED a7 BMER SN TV AIEAICHNEEIC/ D KVM 22w REZR LT E

B

virsh vcpupin asav
virsh vcpupin asav
virsh vcpupin asav
virsh vcpupin asav

w N~ O
g w N

RARDATESIL, 0~TDOEDFESTENEVETA, FMICHOVTIE, KWIMD FFa AT —3 3
CEBRLTLLEEND,

GE)

NUMA /5 A

CPU B L = T 2R T 2561E. mA M P— =D CPU bR PEEE|ICHHF L T EE
W, BEOaT RSN —RA—2HH LTV AEEIT. B850 Yy MIE7-28% CPU
By = ZERELBN T RS,

KVM IR TO/NRT7 4 —~< 2 ADM EIZiE, HEHDOV AT A Y Y —ANRKBEIZRD &0 BT
bdH Y FET,

R

Non-uniform Memory Access (NUMA) 1%, v~V F 7 at v Hh A7 2070t v i+ 2 A
AVAEFVEY 2= LOREIZOWTRRTLLFEAEY T —F7T 7 F ¥ T, Frkyin
HED/—F (VE—FAFY) WIFELRW AT VT 78T H5A/1E, n—hLAE
VIZT 7 AT 586 L0 bIKEOBE T, NUMA ##i40 L7 — X 2 kT 508N H
nET,

X86 Y — =T —%TF I Fx I, EEOY Iy FEBLOYry NNOEEDO 27 TR SN T
WET, HCPU Y7y hEZDAEUEBIOTO 2, NUMA J — REFEENET, A€ U0
587y N ENRINZGEAIDIZIE, FARNT 7 r—ra U BXOEEM T ATV ST
s (NIC 72 &) MELC . — FRICFEETL2HERH Y T3,

7 ASAy /X7 F—< U A EFEHTHITIT

cASAV ¥ U1, DD NUMA / — R ETEITTAMLERH Y 9, 150D ASAV A2 D
DIy FTEITENDEHIICEASNTWEEE, X7+ —~< AT KRIEIIE T LE
ﬁ‘o

«87 ASAv (¥2:8 27 ASAVNUMA 7 —X7 7 F v D] (14 <2—) ) TlI. HA
FCPUDE Y 7> b2, ZNEFNSFELU EO T H iz TWALENRH Y £3, — 31—
FTEITENTHABMDO VM IZHOWT L EETAIXLERNL Y $9,

KVM % F L 1= ASAv DE A .
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B vwvaossrscy

«16 =27 ASAv ([13:16 =27 ASAVNUMA 7 —X%F 7 F ¥ Offl (15<2—) ) TlE, &
AN CPU EOK Y7y B, ZNENI16EHLULEO T ZHATHBERLERH Y 7,
P—R—= ETCETEINTWVABMD VM IZDOWNWTHLEBTHZLENH D 9,

*NIC IZ. ASAv =3 v &[E U NUMA J — R EICHALERH Y £,

WOKIE, 22O CPU V47 >y b3H 1V . £ CPUIC 18D a7 RNEHFH I N TWH Y — _—% R
LTWET, 8§ 27 ASAv TlX. R Ak CPU D%V 47 ML 8 HD =2 7 BB T,

X 2:807 ASAYNUMA 7 —XT 9 F % Dl

— Numa 0 numa 1 -
8 core ASAv
CPU Socket 0 CPU Socket 1
COf s
i EEEEEN g
_— EEEEEE |
¥ EEEEEE
WO Controlor WO Controllor
Lrove| [ o] o |

NIC

WOKIE, 22O CPU V47 v b3H Y . £ CPUIC 18D a7 RN I N TWAH Y — _R—% R
LTWET, 16 =7 ASAv TiZ. &AA K CPU DE- V7 v MIEE 16 HO 2 7 23MLE T,

. KVM Z{Ef L - ASAv DE A
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nuMA DA K51 [

B 3:16 37 ASAvNUMA 7 —* T F ¥ D4l

— numa 0 numa 1 -
16 core ASAv
CPU Socket 0 CPU Socket 1
\ oores
I
i ENEEEE
——r EEEEEE
mom o w e
IO Controlor WO Controlor
we]  [rox] wc] [
NIC
NUMA O &5&E1k

PRABAYICIE. ASAv v 03, NIC A EEL TWD / —RERE NUMA / — R ETHEITTS
%\gﬁ§?§) D i‘j—o %EJ“/EJj:Yko) & j”j D VG‘?—O

1. [listopo) ZfEH L CNICAA 2> TWND //—REHBIL, /— ROXEFRRLET,
NIC Z /2T, ED/ — RPN TV DI NEAELET,

2. KVM A ANT, virsh list ZfH LT ASAv ZH L £7,

3. virsh edit <vM Number> ZfEH LT VM ZfmEL F T,

4. FRL/-/ — FIZASAV ZlE L E7T, ROBITIE, 1827/ — FEMEL TWET,
J—F0~DiE :
<vcpu placement='static' cpuset='0-17'>16</vcpu>
<numatune>

<memory mode='strict' nodeset='0"'/>
</numatune>

J— R 1 ~OfHE :

<vcpu placement='static' cpuset='18-35'>16</vcpu>
<numatune>

<memory mode='strict' nodeset='1'/>
</numatune>

5. xml DEHEEZEIEL. ASAV ¥V OEBERETBFEALET,

6. VMMPHMD ) — FTEITINTWVDH I L E2MERT HITIE. ps aux | grep <name of your
asav vm> FEITL T, a2 X ID ZBELET,

KVM % &3 L 7= ASAv DE A .
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B receive Side Scaling (RSS) FRD#EH®D RX ¥ 21—

7. sudo numastat -c <ASAv VM Process ID> & 3E{T L C, ASAv < VNIl E ST
LHER L ET,

KVM T® NUMA FHE O BT A 3EMIC oW Tk, RedHat @ R = A2+ [9.3. libvirt
NUMA Tuning] Z2ZM L T 7ZEW0,

Receive Side Scaling (RSS) FAMDEH D RX 1 —

ASAVIZ, BE DT ety aTiirxy NV—UZENT T 4 v 7 BT 5720 Fy hT—
ITHTHZE>THRENST 7 /vy —"Td % Receive Side Scaling (RSS) ZHHR— kL
TWET, RALV—T v FEEBTHITIL, 4 vCPU (7)) [T HE O NIC RX F = — 3%
EINTWALERH Y £9, —i%AY7: RA VPN JEB TlX, 1DONE/AMNEST DA X —
T2 A ABBERATAGEENH AT LITERELTLIEIN,

[ &y

BEE BHORX Fa—%MHTHITIE. ASAV S—2 3 1 9.13(1) LA LI T, KVM DA
libvirt ®/3—7 2 03 1.0.6 LIETH L MERH Y 7,

WNEBN AT DA v H—T 2 A AR08 a7 VM DBE. X4:8 27 ASAVRSSRX ¥ = —
(16 =) ITRTEHIT, HBA L E—T 2 AT 4ODRX F2—0H Y 1,

4:87 ASAvRSS RX % 21—

ASAv
8vCPUs = 8 phyical cores on host

{ \
= =
N D T

z 8
— 1
z E
a 0
=
-
Inside RX Outsne RX
WNE AT DA B —T 2 A ZAZEFD 16 27 VM O X 5:16 =7 ASAv RSS RX

Fa— (17=) ITRTEIZ, HEA LV H—T A AT iSO@RXv“r;»—zxfﬁ;@ F7,

. KVM Z{Ef L - ASAv DE A
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| KvM %GR L 1= ASAV DA

Receive Side Scaling (RSS) AOEHDRX 21— [

5:16 37 ASAvRSS RX & 1 —

ASAY 16vCPUs = 16 physical cores on host

(LLLLLIILIILIILL]
LR

Inside RX Qutside RX

apIsu] DINA
vNIC Qutside

WDFRIZ, KVM D ASAV D WIC B L OV R —FENTWARX Fa—0HERLET,
A= hEN TN D IWNIC OB OWTIE, HERESNDH WNIC 2 ~—2) Z2ZL TS
v,

& 1: KM THEEh 5 NIC/NIC

NICA—F |wNIC K354 | FS4379 /8 BXFa2—0 | NT+x—T R
AN o— #

x710 i40e PCI /%A A JL— 8 (JK) x710 O PCI /%A A )L—3 L0
SR-IOV &— KX, #kii7/e/<
Tx—< AR LET, @
WL CEER I, o VM
MTNIC ZiFTEL720
SR-IOV M H#ELE XL E T,

140evf SR-IOV 8

x520 ixgbe PCI /S A A )L — 6 x520 NIC (%, x710 £V & 10 ~
30% ST f—v L ANEL 2D
£4, X520 DPCI/NA A )L—F
K OVSR-IOV £— RiL, [FHED
NI p—~ o A& L £,
B, AR, o VM
MTNIC ZFTELH2®
SR-IOV R HELES L E T,

ixgbe-vf SR-IOV 2

FM47p L |virtio HE( AR 8 (FK) ASAVI00 [ZITHEE S L EH A,

F OO ROV TIL, KVM
T O Virtio D~ /)LVF F 2 —H 7R —
roFIE (18 =) &5
L TLEEN,

KVM % {&F L 7= ASAv DE A
|
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KVM T Virtio DY )L F ¥ 1 —HKR— bOFEHE

wOFIL, libvirt xml ZHRET S 7-DI2, Virtio NICRX F o2 — DA 4 ICHETHHEE L
TWET,

<interface type='bridge'>

<mac address='52:54:00:43:6e:3f'/>

<source bridge='clients'/>

<model type='virtio'/>

<driver name='vhost' queues='4'/>

<address type='pci' domain='0x0000' bus='0x00' slot='0x04' function='0x0"'/>
</interface>

BEE HHHORX Fa—%2FR— T A120%, livit D3—2 5 U3 1.06 UG THALERH Y F

VPN O =1k

SR-I0V 1 > %

—é’_‘O

ASAv TVPN X7 3 —< A& b+ 2720 0OBMOEBEFEIEIL, kOLEBY T,
¢ [PSec D A)L—F> MIDILS L9 bEL 20 F9°,

« GCM KF 3121, CBC ORI 2 DA NL—T v "3 Y F9,

—JxAADTOE 3= Y

SR-IOV Zf 31X, BED VM THRA FNED 1 5D PCle v WU —27 T X 7% &g
THZENTEET, SRIOV TR OMELZ EHR L TWET,

« WpPFREERE (PF) : PF L. SR-IOV B¥REZ & dr 7 /L PCle BERETY, ZhHi%, AA b ¥ —
N—FEDOBEDAZT 47 NIC &£ LTERRINET,

o (AEBERE (VF) @ VFIZ, 7 — X5k % T 2 & PCle #HE T3, VFIZ, PF L
Eh., PEEZNLTEHEEINET,

VE X, (R L ENT=FA RV —T 4 T VAT L 7 L—LU—27HND ASAv = ¥ IZH K 10
Gbps D#zEfi &I TEx E9, Zo& 7 >3 > Tk, KVMEREET VF 23 E 7 2 HIEICON T
L ET, ASAv FD SR-IOV #AR— FMZDOWTIE, ASAv & SR-IOV A v & —T = A ZAD S
BEYa = T ESRLTIIEEN,

SRIOVA A —T A ADTAES I =V ICET 2EHR

SR-IOV ZH KR — M T 2YE NIC ¥ H 54, SR-IOV s VF £7213{48 NIC (WNIC) %
ASAV A VAR L ARIIZT Z v FTEET, SRIOV X, BIOS 721 TRl "— KR =7 FTFE
TLTWAFRL—F 4 T VAT A AV AB L AFETNINANAR—= R POV R— F bk

. KVM % F L 1= ASAv DE A
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| KvM %{EF L 1= ASAv DEA
KM 2 + BIOS &4 - 0s ZE [}

BLCY, KVM BREBETEITHTD ASAVv D SR-IOV A4 vV X —T =2 ADT7a by a =72l
TE— A RSA DY 2 NELLTFICRLET,

« AR Y —s3—{T1 SR-IOV HJEHEL NIC 286 T, SR-IOV A & —7 = A AZFIT
DA RTA L EHIRFEHZZR LTSN,

e IR A Y= =D BIOS THRAUL N AN 72> TWABRLERDH Y £4, ST OW T,
RUF—=D~v=a2T NVESHRL T EIN,

¢ IR Ak H— 38— BIOS TIOMMU 7 12—/ 3L 73— K73 SR-IOV 2% L CHENC 722 » T
WAHARENRH Y £, FEHCOWTIE, N— R =27 X —D~v=aT )V ESR L TL
722N,

KVM7RX ~ BIOS &7 RRX +0S DEE

DB arTIE KM Y AT AEDSRIOV A v X —T =2 AD TV a= 7B
THIFESEREY VT vy T FIREREFIEZRLET, Z0€7 v a VHOERIL, Intel
Ethernet Server Adapter X520 - DA2 % {# ] L 7= Cisco UCS C +/ J — X H#—,3— E® Ubuntu 14.04
ZHEHALT, BEDOT RRENDOT NA ADBIER IO TT,

1R BHHIIZ
¢SR-IOV BEffikry NU—27 A X —T x4 A H—F (NIC) BRIV TWAZ L%
R LET,
s Intel FAE(LT 7 12— (VT-x) HEHEL VT-d BEREDNAZNZ > TWAH 2 L 2R L &
ﬂqo

\}

GE) VAT A A—I—IZXoTUE, ZNDOOIEEMEENT 7 4L F T
BN 72> CWDEANHY £9, VAT LT EIZBIOS &% EIC
T RALTCERTDHHENRER LD, XU F—D~v=aT )V
TR AEWRTHZ E2BEIOLET,

IR —TFT 4T VAT LEADA A N—LFZ, Linux KVWMEV 2—/b, 54757
22—V — BIO2—=T 4 VT4 DTRTNBA VA=V INTWNDI EEMHRLE
9, ASAv & KVM ORISR (43—2) 2B LTI I,

WA L E—T oA ADPEERETH D Z L AR L E T, ifconfig<ethname> Zf# ] L T
R LET,

ATFYy T "root" —HF— T H T FE XAV —REFEHA LTI AT AICES A LET,
AT w72 Intel VT-d AN R >TWD Z L 2R L ET,
5 -
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B Mtz FBIOS LR FOSOZE

ATvT3

ATv74

ATy TH

ATvT6

ATy 17

kvmuser@kvm-host:/$ dmesg | grep -e DMAR -e IOMMU

[ 0.000000] ACPI: DMAR 0x000000006F9A4C68 000140 (v0l Cisco0 CiscoUCS 00000001 INTL 20091013)

[ 0.000000] DMAR: IOMMU enabled

BEOITIE, VI-dBREDNZ/>TNDH I EERLTHET,

letc/default/grub #% E 7 7 1 /LN @D GRUB_CMDLINE_LINUX = k U |Z intel_iommu=on /X7 A — & Z {1
TAHZLIZEoT, I—x VA Intel VI-d 27 7T 4 712 LET,

1 :

# vi /etc/default/grub

GRUB_CMDLINE LINUX="nofb splash=quiet console=tty0 ... intel_ iommu=on"

G¥) AMD 7'at v HEFEH L TV A58, DY IZ, and_iommu=on % 7 — k /X7 A —H|Zff
mu x4,

jommu OEE A HHCT L7201 —"—%2 ) 7 —F LET,

1 -

> shutdown -r now

WO ZEMH LT sysfs £ > % —7 = A AREH T sriov_nunvfs /3T A — Z [Tl 2l 2 EE AT Z &1C
LT, VF Z2Ek L £7°,

#echo n > /sys/class/net/device name/device/sriov_numvfs

P —N—DEFRZ ANVET T2 ONCL R E O VEBMERR S D L D129 512X, letcrcd/ 7« V7~V IZHES
BEIiLTWbrelocal 7 7 A Mz Eida~ > REAMAIMLE T, LinuxOSiX, 7 — k 7at 2AD5x% Tre.local
A7 VT NEFEITLET,

-E2E, A= 7=V 125D VF BT 27— A Z L PR LET, BEVDOEY M7 v 7 TlEA v~
H—T oA AN DARENNH D FT,

% -

echo 'l' > /sys/class/net/eth4/device/sriov_numvfs
echo 'l' > /sys/class/net/eth5/device/sriov_numvfs
echo 'l' > /sys/class/net/eth6/device/sriov_numvfs
echo 'l' > /sys/class/net/eth7/device/sriov_numvfs

P—N—% ) T— K LET,
1 -

> shutdown -r now

Ispci ZfE LT, VF MERR SN2 & 2l L £,

£

> lspci | grep -i "Virtual Function"

kvmuser@kvm-racetrack:~$ lspci | grep -i "Virtual Function”

0a:10.0 Ethernet controller: Intel Corporation 82599 Ethernet Controller Virtual Function (rev 01)
0a:10.1 Ethernet controller: Intel Corporation 82599 Ethernet Controller Virtual Function (rev 01)
0a:10.2 Ethernet controller: Intel Corporation 82599 Ethernet Controller Virtual Function (rev 01)
0a:10.3 Ethernet controller: Intel Corporation 82599 Ethernet Controller Virtual Function (rev 01)
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asav ~a Pel 734 208 Y 2T [

GE) ifconfig 2~ REFEHA LT, HriLnAf ¥ —T = AEFRLET,

ASAv ~D PCl 7/31 ADEIY HT

VF Z{ER L7 5., PCI T3 ZA&ZBMT 50 L REEEIC. VF 2 ASAV (ZBINTE £, kDA
TlX, 777 1 J1/b virt-manager ¥ — V&AL T, A —H% %> F VF 22 hr—7 % ASAv
BN 2 FEICOWTEA L E T,

AT v 7T1 ASAv BT, [Add Hardware] RZ > %27 U w7 L, HLWT A RAE R~ AGBEMLET,
K 6:/\— Ky = 7MiM

whuntuld virtusl Machine

Fle vimusl Mackine View Send Key
mlcne- &
b

; o Hama: iub-.m:um

D ProCdssor
D | - - o il a—

-. iz Status: = Shutol
{-_Ej‘u Book Opleons Das :
B vetooisk 1
s IGE COROM 1
B tc 7aled

Mouts w-u Dretalls

put w lvm

Display Vi Architecture: =86_54

u:: i Emulator: jusrbinfloom-spice

4 A= Firrrrwrasre: Dafauk
Gy Senal 1
B #cicoo0es0.2 Cperating System

B Pcicocos410.2

HoStRBME: URNGWn
Product name: unknown

Vidwo Cirmus
! Corarcler USH + Applications
B controder pei + Machine Settings
Cortrolier DE
! e b Security
e Add Hardware & cance I off apoly I

AT T2 JE~A O [Hardware] Y A kT [PCI Host Device] #7 U » 7 LE7,
VF &L PCLT A AD Y A MPRHRAAL ANIRRSNET,
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B ssav~o o 754 2oy BT

77RO ) R +

Add New Virtual Hardwar &

8 storage PCI Device
Bs  network

input Pease indicate what physical device

te connect to the virtual machine,

Graphic s

Ecimd Host Dewvice: o
=i Sarid 06:00:0 mterface athd (VIC Ethernet MIC)
=4 Paralal O7:00:0 interface athl (VIC Ethermet NIC) [
=l Charaw 08:00:0 VIC FCoE HEWA J

LIS8 Host Durice 09:00:0 VIC FCOE HBA

0A:00:0 Interface sthd (BZ599ES 10-Gigaba SFIYSFP+ Network Connectson)

Video 0A:00:1 interface sthS (B2S09ES 10-Gigabd SEVSFP+ Netwark Conmection)

! Watchdog 0A:10:0 Interface ethe (82599 Ethernet Controber Virtual Functicn)
Rilesystermn 0A:10:1 interface eth1d (82599 Ethemet Controller Wirtual Function)
Smartcard

) 0102 Interface eth1l (22599 Ethemet Controller Wirtual Function)
'@r LISE Redirection QA:10:3 Interdface eth15 (82599 Ethemet Controller \Wirtual Function)
Qa:10:4 Interface eth12 (82599 Ethemet Controller Wirtual Function)
Q108 interface eth16 (82599 Ethemaet Controller Wirtual Function)

Q81068 Interface eth13 (B2499% Ethemat Controller Witual Function)

Q8107 Interface sth17 (82999 Ethemat Controfler Wirtual Function)

OC:00:0 MegaRalD SAS.3 3108 [Immader)

1020020 MGA G200 [Filot] SerserEngines [SEF1)

|

x;-nl:rll ] Eirssh |

AT T3 AR BEAEBEEO VTN ERIR L C, [Finish) %7 U v 27 LET,

PCIT A ARN—R 7 =7 JRNMIEBRENET, T35 ZADELiE DS Ethernet Controller Virtual Function
IR TWAZ LIZHEELTLIEEN,
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crumzsLA—+ [

8:EmMEh - {RIEHEE

ubuRtuls Virtual Machine (on kvm:racetrack

Ele witual Machine Yiew Send Key

5]6 ne-| &

ﬂ Ermriew T Physical PO Device
Parformance Denice: 0Az10:3 82599 Ethemet Controller Virtual Function

L Processer
|ES Moy
(T Boot Options
£} vinio pisk 1
) IDE COROM 1
|Bhy rac 87:41:9d

Mo

Ingrk
Duslay WVHE
Sound: ighi

Serial 1

2
M roocoossn:
B Fooooose102

Vides Corug
B controller UsE
! Ceontroller poi
! Controller IDE =

s Add Mardware —Elnml & cance |

RDBERY
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