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KVM-RT D

AFX, RedHawk KVM-RT% (I B9 2 —ery 7o 8L & Bk 242t L £ 9,

RedHawk KVM-RTi%, BE—F& A b « Y AT A LEDF 2 h DRedHawk{iiAB~ o — 2% LT
RedHawkD U 7NV H A N« THE—I = ALEPET H12DICI A v 7 « =3 2 L—H(QEMU:
Quick Emulator) & 71— /b « R— 2 A~ 2 2 (KVM: Kernel-Based Virtual Machine)3s X Y
RedHWkD U 7 /v 2 A DEEZFIHT DU TIVZ A Lo A=A — e VY 2— 5 T
7.

RedHawk KVM-RT/E, = — IR ORE & #2435 72 9 |ZRedHawk Linux & :/ZQEMU & KVM
DOWBEEZTEH L TWET

o WEDOAXL—T 17 - VAT LD

o WPRIR L AT I« = R U = 7 OFRE AR 4 e/

o HRIBHESNIZERETY 7 AZ A ABLOIEY 7 VE A LORE~ % FAT

o VMPBIRERT A X NAERTORITEFREICT DVOEHE Y U 22— a v et

BRAN « VAT ADEL AL VR b—)L

IN=RUxT «FRAF « VAT LAOEHL Y7 v 2T DA A M—)LFBIZHOWTIE
RedHawk KVM-RT Release Notesz & L T F &\,

FHTIEH D FHAN, AN « VAT AEERE D) TIFA Lo A 78— P —DETICE
ASELZEAMIHRBELET, KVMRTAZ b « 2T LOEHEITL AT L EOCPUL —
NT 4 T EIIFCPUT 7 4 =T 4 HHELRVWEDICHEETIVNERNHY £, bR
B~ —2 DU TIVHE A LPEREDEMEIC 22 D Al REER H 0 £ 37,

KVM-RTAMEH EN TV A, KVM-RTIZE R b « & 27 A ECRedHawk 7 — R LN EE) & U
TWAZEZERLET, ERDZ VAT AMERNSLEL 25 /ReMENnH 0 9, iz, PCI
ISAZ N —FRE T A —Z OBV A D A[REMENR H U 77, MOV TIEAHERCO
[PCINA A J—EIRT A—HF | L TFIV,

KVM-RTAA VA h— L ENT=H, BRA R « VAT LD EZRE TS -OIkOa~ s R
ZFEITTHZ L NATRETY,

$ sudo kvmrt-validate-host
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ARETIIKVM-RT T~ — &2y N7 v 7B IR T2 FIEICOWTHALET, £
7oy B~ = DB A R ETEITT 584 Z2QEMUKVM A Ly RIZOW T hii L £,

I~ — o DORES

KVM-RTidlibvirt 7 L — AU — 7 N TR L O SN~ v — 0 Ll L4, (AR
< = NIR B E TN O D I VE Tlbvirt I AR LI T 5 2 L 3 ATRE T

o A~ —r  vwx—TUy¥—%fFEH
e RedHawk Architect % fifi /i

o fDEAE~v— DY m— B

B~ > = 2T MR FIAIAEORH LB A I8, +oICXEF LS THET,
WA FIEES LOCEOSRITRE iRt s E T,

U7 E A MMEE~ L — v 1FRedHawk Linux 7.0LL D 7 2 FOSHEEFNTWAMLENRH Y F
T, YARCPUT —F%T IV FXIIARAFE —HLTWDILERH D F7,

R~ = ZERTDTEDIFB~ Y —r « v X =V ¥ —2HH

R~ — « v 32— % —Elibvit 7 L— L T — 27 NORIE~ > — o B4 RL. HERR. &
BI2OITEEAT 2 Z & NAEE72GULY — /LT,

REFTL TR~V —> - v X =Yy — &L T RSV
$ sudo run virt-manager

FEANC W CiEvirt-manager (1) ®man<— Y BB L T F S0y,
KA~ — > AT 5 7= HIZRedHawk Architect% {5 F

RedHawk ArchitectlZ. RedHawk Linux®DF 4 A7 « f A=V % ARG, HAXZ~ A X, BT S
Z L IZH#{k L 7= Concurrent Real-Time 3 #9547 > 3 8L CF,
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Architect/ZRedHawk DA~ > — 2 B4R L, T EEE~Y—2 « = 3=V ¥ —|lT 7 AR
— AT A EOIERT S 2 & AT, T FIEIC U T liERedHawk ArchitectiZ B %
TENTRAZENAEETYT, UTIISNEE 25—k FIEE /20 9

e Architect% (T

o HLnkEyvalrEAERL, Rk oA A=V EM
o A A—TVEMEE

o (B~ —iNTA A=V E R

o M~ —V v RX—Tx I~ —rET I AF—

A~ — « A A=V D7 u— AERK

libvirt 7 L — AT — 27 NOBAFORE~ > — 2 ldvirtclone2~ > R&EHT 52 & CTru—r
AR T D Z EMNABETT, FETHI -

$ sudo virt-clone -o old_vm -n new_vm

FEMZ OV Tldvirt-clone(1) ®man<— Y E# BB L T F &0,

KA~ — 2 ZKVM-RTIZ A > AR— b
i~ o — 2 Mlibvirt 7 L— AT — 7 WIZAER SN2 6, KVM-RTIZA VAR — F 55 Z & AFA]

BT

2 TOlibvitOEE~ > — IR D 3~ K& > CTKVM-RTIZA R — h T 5 Z L RA[RET
=N

$ sudo kvmrt-import

Koy Rz LOVMABER SNERHCW O THEITT 5 2 EBRHRETT, S8 IO
g oV TlIkvmrt-import —-helpZ 3T L TF &0,

VMAKVM-RTIZA AR — b SR, VMORERGER E1Xlibvirt2 S LET, T T9
5 EVMIZMEEIZRS U TKVM-RTZ > THICHERR T 5 2 & B A[EE T, dEMIZ DWW TII3ED
HgAe~ o — 2 Ok 22 LTTIW,

K~ —rDEENE Yy RE TV

KVM-RTHIZkvmrt &V 9 £ rdsystemd ¥ — B A RNFEE L £, 2, HEBIMGRENHE
R ENTZVMIZ Y AT LREFICHEIMIC T — F &, VAT ARV v v b T U RICELTH
DOVMIFY ¥ v MU END T LEHIMIT DI ENARETT, AP —ERIT 7+ T
A E 2o TWER A, BT AL — R IREORE CHBWICBEBINE T, B
WBHIE L7 WEA, RO X —ERAZGI L, ZNE2RETLI0ERH Y £7 .

systemctl enable kvmrt
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systemctl start kvmrt

—--clean#4 7' a U & Tkvmrt-boot Z IO 3728, FEITHOVMAH H5A 1T —E R
BB AT 2 Z L ICIEBE L TR &V,

PUFOKVM-RTY —/WIZVMOEE), v v T AT —X AEFRTH-OIEHT D
Z ERAEBETT,

WL STV D2 TOVMA BRAA
$ sudo kvmrt-boot
FTHOLETOVME VY NF T
$ sudo kvmrt-shutdown
ETOVMD AT —H A% BEH
$ sudo kvmrt-stat
INbETOaY Y FIEx OVMZIEEYT 5 Z LB WRETY . FEATHI -
$ sudo kvmrt-boot RedHawk-8.4VM Windows10VM
$ sudo kvmrt-shutdown RedHawk-8.4VM Windows10VM
T 7 4N N TVMIEERHCE SN D Z EICHEBE LT REY, v (VLAR— MR AT v a v %
Eﬁbt%é\ﬁ&éVM#%@mﬁﬂ@ﬁéﬂﬂwntN:V?y%ﬁ?ymmﬁiﬁéﬂi

B LA TV a viconTiEEREOa vy FOWFRTh--helpAd 7'y 2 V&2 HIFCE
ITLTREW,

QEMU/KVM A L v R DOHAE

QEMU/KVMIZHFA~ L — NI L TEED AL v REETLET, ZhODAL Yy KDL
e BTk LB T

gemu-kvm

TIalb—4 Ay FTY, TALE2OLLEICARDATEERDH Y 7,
gemu-system-x86

—¥DOFT 4 ARV B a— 3 Tlkgemu-kvmD B4 T4,
worker

T2 b—XICL YV FETEINDRVVOBREMCEICERSNIZA Ly FTT,
SPICE Worker

=Y =V HOA Ly RTY,

10 mon_ioth
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—EOVOTHEAENA AT a DALy KT,
CPU n/KVM
{RABCPU(VCPU) A L v KT, (RARCPUZ &1Z1ld 1 . nidvCPUID T,

BAEFITHFORETOA Ly RIZETE#REFRT HiZidkvmrt-stat -t~ > FEFH L
TF&EV,
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REE~ > — 2 DFERK

libvirt 7 L — AT — 7 NICHER S R4~ o — 3, (i~ — 2 O To M2 Hl#ET 5
XMLKERS, 7 7 A V&> TWET,

K7 7 ANVTEE, AEEOVM R A A 4% FK T /etc/ibvirt/gemu/{DOMAIN} . xml & L
THHAEL, VMAlibvirt 7 L — AU — 7 WIZAERE 2131 oA — b Shickpc AR s Ed, A
77 A NMIVMIBROEE BB~ — « w3 — Uy —CITONRICEHF SN E T,

KVM-RTIFEEDOVMEZE BT B 7Otk T A 0L Sk 7 7 A V&R L E7,
KVM-RT{Z22D 7 7 A VORI & HEEFT 2 72 DI BTG U Clivvirt XMLAER 7 7 1 L&

KVM-RTHERL 7 7 1 /L

KVM-RTHERL 7 7 A VDT 7 4 /v b OLREGFTIE/ete/kvmrt.cFg TT B MK 7 7 A V% fif
HT 52 Tokvmrt-*> — /Lo —F =B REBOMK 7 7 A VEBET S Z L& 2
T+ 7 a v EZIIMMTET,

KVM-RTHERL 7 7 A JVIZINL Y 7 A VOEXEZMFH L THY, &7 23 TVMIZOWTHB
LET, &7 a rORPIOITIL, libvittlZ XV AL SN —EHRVMO#IESTH D
UUID T, #ROFEFIE LT2o04 2 FVMARIT A £4 Q% B IR H) :

[fde74e84-0elb-404e-90e7-72101e79c48a]

name = RedHawk-8.4-RT

title = Real-Time RedHawk 8.4

description = Configured for real-time

nr_vcpus = auto

cpu_topology = auto

cpuset = nl,n2

rt = True

rt_memory = auto

numatune = auto

hide_kvm = False

autostart = True

disabled = False

pcidevs = 0000:21:00.0 0000:22:00.0 0000:22:00.1
comments = remember to change autostart to true after testing

[aeec46cc-0638-4949-ac04-146b233194a9]
name = RedHawk-8.4

title = RedHawk8.4

description = RedHawk8.4VM

nr_vcpus = 2
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cpu_topology = auto
cpuset =

rt = False
rt_memory = auto

numatune = auto
hide_kvm = False
autostart = True
disabled = True
pcidevs =

comments = This VM is not used anymore; kept for reference

UTICERSN TV D DIFHRET 2BEOHBNTHEHN SN TWD 7 4 —)L FORITH

3

{string }: AEEOXTF

il

C;

3

{int }: EE DK

il

¢

{ bool }: true | false | on | off J] yes | no ] 1] 0
(RFE/NLFOXF] 7 L)

{ID-set}:  [0,2,4-7,12-15] 7 £ DA T A DMERE FTRE 72 H O O£ » b &
T LTS

{ CPUSET }:CPUD U Z £ 72IZCPUDHIM & 1 >~ XY) 0 (B = 0,1,16-19), [FIERIZ
NUMA/ — R Tn) . a7i& Te) . AL Td . RNy b—20F Tp) @
IR S BETHRET 2 2 LR TY, BICREREZMN G570
W2 [~) ZRNZEWIZSCFINCT 5 Z EBRAHETT, (Bl : ~n0)

{PCISET }: AR—ZAXY)Y D5ELERPCINA « 7 FLADU A b, £5 /310 A 3HEL
ldomain:bus:device.function] TRE#H S FE T, (] : 0000:21:00.00)

BEVMITROBEMEZFE > TR SN E T, BESFREIRLTWARN, H LR > TWn5
BE. T4 MEBMEREIND Z LITEBRLTFEN,

name = { string }
RBHEEIVMOAHERELET, AUMERTTA, libvitld LT—ETH S
VEND D 2—YF—=DBHET 24/ T,
T 74N FOMEITR L ARMEIRESN TV OLETH Y ETHETET L L
AT

title = {string }

AKBMEFVMO X A SV EFRELET,
F 7 4V N OEIT” T,

description = { string }

ARBHEIIVMOFBAZ 5% E L E7,
F 7 v hOEIF T,

nr_vcpus = {int } | auto
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ABMEIIVMANOEECPUOE A EF L £ 3, autolls®E L=HA. (KFECPUD
% Tcpuset) IZE#HSNIZWPICPUDEN B 1% 5\ Bl ABIICRE SN
FT, rthtrueTHEIEE. "M ANS—AL Y ROVT Y L ZIEF T ENEDT
cpusetDHREIZITED LN EH A,
57 4V hOfEIZ1ITY,

cpu_topology = {int },{ int },{ int } | auto
ABEMEFVMICEER#R SN DCPU PR U —%2EZLET,
auto Tl WS, HIZCPU F R e P —2 KRBT 51012 v~ TRE Shi-3
OOEDCEEOILTFTIN/ 7y b, a7, ALy M) THHIMLERHY 3, Vi
MICPUY 7 v b, aTix Y7y vHT-00ar7To, ALy Rida7 iz
DDAy ROEERDFET,

fErautoTH LA, FARrRY—ZEDY > b, Yy M&TZYnr_vepus
o7, a7 HEOA Ly RBRESNET,

7 )V hOffiiZauto T,
NOTE
A SO~ > — B3 Windows A XL —T 4 VT« VAT AEE
173 %84, cpu_topology B2 KVM-RT CIE L BIEL 72T
T AV MEIZERE SN TWDAREER H W £ 3, AR E Zautoll &
95D HiE 9, KVM-RT Release Notes D BEZ1 D FBETEIC 3 5
[WindowsF XL —F 4 7 « AT AREHET HVM] O F~L
D WEIHHZZBLTTIW,
cpuset = { CPUSET }
KEHITETOVMAL Y RBRAL T AENDEA FOCPUE EFEL £,
CPUSETIZRTR DM D7 4 —L R« 24 FTEZRL TWET, FEIC O W TITAR
THRT 5 Tcpuset i BIEOEME] 22 TFEW,
T 7 4V FOfEIF(CPUNA T A7 L) TT,
rt_memory = { bool } | auto

ABMEZIVMTHEHINZEX—VDAEY - 2y 7 2N LET,

ERautoTH DEE . KA T L a VidrtBHEREIML EN TWIUTAESR), rtgEdt
DL SN TOIITER & 72 0 F3,

77 %V b OfEiZautoTT,
numatune = { ID-set } | auto

AIEMEITIVMASDO A EVE D BT THEASNDEFA FONUMA — REHELE
7,
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auto TIIR WA . ZOfEIZFA A FONUMA / — Rt v a2 ikT 2 68BN H
DVET, RENETHLHE., AEFVIZDTRDFREA FDONUMA /L — I b #HIR
EhFEHA,

E2autoTH DA, cpuset THEH XN DL THONUMA / — RB3MEH SN ET,
cpusetRZETH 125G ATV IFWNTHORZ FONUMA / — FIZHHIRE
FH A,

7 )V hOffiiZautoT1,

hide_kvm= { bool }

ABYEIZVMAN D7 A2 ROSOERNHBKVMEZFZ L £,

77 4V b DI False(KVM % FEFKRIZ LRV T,

rt={bool }

AFMIZY T A2 A DPICVMZRER L ET,

KEMENERTH DA ITcpuset s rt_memoryd EHIZ(AE IR ST
HZUERDH Y ET ARBUENAZTH 256 Xnumatune b NIRRT 2 Z & %
HELE L 9,

77 4L hofizfalse@EY T X A L) TH,

autostart = { bool }

AEMITkvmrt-bootZ i - 7-VM® H B8 2 F 2 L £,

77 3V b DI False(H BEE L72V) T,

disabled = { bool }

trueNRE SN TV DA, VMIZKVM-RTHEEHt S E4, AU LAy
VML Z R 3 2 HFika Rt L E 4,

77 v kDI False(VMIZAZIE) T,

pcidevs= { PCISET }

KVM-RT/AVMIZPCI/S A Z )b —F% ZA_— A [XHJ Y DFERIRPCIT /S A A« /XA
T RUVADY A b, T/RALADNRA T RLAdpeci(Q) 2~y ROBITOH NG
TNA AERETDHZETHRAGT 22 ERARRTT,

A CIOMMU 7' )L — 7 NDO R TOT /3, A A CVMIZ /S A 2L —EZ N B %ER H
DET, 7740 MTpecia~y RiZ— BT N, ADHEY XA MRIRL,
IOMMUZ b — 7 NOMOD T /S A ZIBRINT D REER &V 97, T A A% R
AHliZiFpcia~y Ric-at 7 v a »&iBM, E7idkvmrt-edit-config#z &K
SHTHIENTET AL ADTNSNAL A« RNRA T RLAZHALTLIEE N,

77 4V MEF T,

comments = { string }

a—HF— e a A NORFTERY ET, EEITOa A FORGE, AN—RFE T
IITABZ - CGEMITZ T FIF L TR,
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77 4V MEF T,

KVM-RTOMKITIRD 2~ > RE AT 52 L THRET D 2 ENARETT -
$ sudo kvmrt-edit-config

KVM-RTHEL T 7 A WTEAERE TN & TRV SICEBEL TR S,
kvmrt-edit-conFigid S MEERFEL, £72. libvirt sz ST E 7,

KVM-RTIZ X o TR SN AKVM-RTH G IE, (RD <> ROEFTIT L W FERT D Z &2 HRE
T

$ sudo kvmrt-show-config

kvmrt-validate-config& kvmrt-sync-config® =< > RiZEEHAERL D 24D
FEB L ORI S EA 70T 5 Z ENARETY, kvmrt-edit-configZz i3 254,
a—F—lTBE I NbDOavy REEEFTTLILETHY 1A,

FMB LA T g viconTIE ETRO a~wy FOoWFhnii--helpt 7Y a 21T THE
FLTFEWN,

& B 72 Libvirtis sk

KVM-RTHEL 7 7 A )V OHIFE % 48 2 2 @S R a3, (i~ v — v s = 32—V v —F 721 Tvirsh
edit] ZfE> CHibvirt XML” 7 A /VIZX LCITH Z EMA[RETI N, BIMDFEMR LU0
PEDOBEEAKVM-RTIZHEL 720 £9°, ZHUuZlibvirt?) 5 VMAHIBRT 554 Y TITEY
i‘g—o

—IH OO AEDOEIIEITHIAMREMERH DL Z LICER L, WO ThA Y Eha—P—
lZkvmrt-edit-conFig & W KVM-RTHEK 7 7 A VA fRE L THERE AT 45 2 L &l
LET,

libvirt XML 7 £ /L ZKVM-RTOH Ca—F—NER LHAE, RO X
kvmrt-sync-config -ri L Ukvmrt-validate-configz FEITTH20LE N H Y £ ¢

$ sudo kvmrt-sync-config -r
$ sudo kvmrt-validate-config

T2, RO L S izkvmrt-import -uzkvmrt-sync-config -rofSoOVICEHRTIZ &b
TRETH D Z LITEBELTFE W

$ sudo kvmrt-import -u
$ sudo kvmrt-validate-config

kvmrt-validate-config=~ > RiZE DR ARMEARICEI L CHEb =7 —F i385 %
FHRLET,
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FMBLOA Ty g oV TEERED a~v > FOWFIMnIC--helpAd 7L a v &2 11T
TTLTTRENY,

cpusett& B M D BEfF

cpusetBHIIEAR~ > — 2 DQEMU/KVMA L v RD7=H DA A FCPUNSA T A il L F
TO

cpuset/EMEIT Y T Z A LEFEY TAX A LAVMO T THEHAT S Z & RAFETY,

VT IE A LDVMIZEBWT, cm&nm®£f@ami@mmmVMxv/k@mﬁhﬁ:J
DY CTHENRET, KA l\CPUODf#n‘QTE(CpusetV\]@CPUﬁ\nr vepus + LA RS RIS
A MCPUIZHMELL EOVCPUBEE SN E T, cpusetBNEDOHE, VMIL E DRFED &k A ]\CPU
WL TChBEEINEEA,

UTIE A LVMIZEWT, cpusetN DR A FCPUIT1IE /) & 7235 DCPUN BIIEIZVCPU~E]
DETHNET, 7Y OCPUMD < &b HEL EBSKENITIEVCPUR Ly RCEH SN E T
ARA NCPUDHHERZIZY TV Z A AVMTIFRO HILTE LT, cpusetZ ZZ 2§25 2 L 6
HONTWERA,

KVM-RTI!Z . 5RedHawk VU 7/ % A L¥ERE DfE F O FAE

3-6

Wk 7 7 A VN Trod BN AL SN TV DB A, kdDRedHawk V) 7L X A L« AT A
OMBENEITSINET ¢

e CcpusetDETHCPUNR T —/L RENET, shield(D)ESHWLTFI,

o NANR=ZALy ROTT Y IPEIEINET, cpu()B L UHEBRD TKVM-RTIZ X
DALy F{ECPUDHEM] ML TRV,

o AEY -y IAEMEENET, run(Q)D-LAF L a L EBRLTTFS,
e HRAFMNLEDIRQT 7 4 =T A DWEFINTWDAREMERH Y £, LTS L TF XV,

PCIVRA A )b— « TNRA REERTHE Y TVE A AVMIZE N TETORET 5 viio IRQD T
T4 =T 4 VTNEA LTEASNDEEDHR A FCPUIZIRQE N1 K5 L ICAERE
SNET, WOVMBETEINE I EH IR 7 T T RTEIIThbIVET, ko
WTNOU T XA AVMTHEA SN DR A FOCPUNTN G A RENRWNWT & B RFET
BIeOIZEZTORA N EOMOT S ZIRQIIMEIIIGE L TCT 7 4 =T A BEFEINET,

rtiBEN AL SN TV AEAICIZnumatune b AT 5 2 L 2 HE L £4,
numatuneNEEML SN2 LHEE SHENUMA /) — RIZ U 7L A AVMA~D A E Y E Y YT
WA SN ET, NUIMA(QDZSHE L TFEW,
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KVM-RTIiZ L5 AL v FM{ELCPUDfEH

Inteld/NA X—ZA Ly R, £72IFAMDOSMTD L 572 ALy RCPUT —F 7 7 F ¥ ZFDOE A
ke VAT AIZBNT, UTNVEA LAVMBIMEH I N TV DA IZKVM-RTIZY /LT « ALy
F{ECPU = 7%t L CHREBIZALER 2 $24E L 97,

CPU=T » U YV —A(F % v ¥ aB)DORGEERT 572DIZ1 >0 A Ly My 7 U v 7 CPUTE
IREHESND 2V TAXA LDTERLET, TNEWEEICT DD, VT AH A LVM
WZEID Y THNIZEACPUR T DIDDA Ly LY 7Y 7 CPUE RV T2 TH#KVM-RTIZ Y

¥ b LET, ZHUIVMOcpusetZE| D Y TAHRFIZW OB FEELITEE LET,

U7 VE A LVMIZIZcpuset THE SN/ZCPUICE#T 22 THA L v Ky 7'V >/ CPU
OFTEWHEN G 2 BN E T, ZHUIVMPBIEE 3 5 CPUILcpuset CHEE S 4172 LA B il L 72w
TR ET, ALy MEa T @Il o>OCPUE TN Y TAX A ATHEA S, iy v~
M ENET,

HEUTNEALDVMER X 5D ALy BMea 7o UTIRR 2 ARt S EE A,

U T IVEA MMRAR~ S — o DRERR

VT NE A LHVMERBRT DICIEROFIEEZFEITLTFIN

o rtiEMEZ AWML

o rt_memoryEMEA AR (autoi HELT)

e numatune/BHEDOHEN AT (autoZ HELT)
o LIFCHUITS LS IZcpuset/Bit & ik

U7 NEA LVMIZBET Hepuset BHEAREK T 21T1E, ARA R - AT LADCPU bR R V—%
ZOHEL TSI ENROBNET, FA L« AT ADCPU bR B V—0OFRRE DI
hwtopo % 7= idcpustat=~ > R&MHEH L THF SV, hwtopolINUMA / — K, CPU= 7| #
HCPUD LA 7 7 b EFRRLET, ROFPITEEDONUMA S — FEFFOT LT ALy K7 —
XTI FyDa~vr KHEAERLET

$ hwtopo -v —-no-io
Machine O (Supermicro M12SWA-TF, "TEST_MACH1'):
Package 0 (AMD Ryzen Threadripper PRO 5975WX 32-
Cores):
L3 Cache (32MiB):
NUMA Node O (31GiB)
Core O:
CPU O
CPU 32
Core 1:
CPU 1
CPU 33
Core 2:
CPU 2
CPU 34
Core 3:
CPU 3
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CPU 35
Core 4:
CPU 4
CPU 36
Core 5:
CPU 5
CPU 37
Core 6:
CPU 6
CPU 38
Core 7:
CPU 7
CPU 39
L3 Cache (32MiB):
NUMA Node 1 (31GiB)
Core 8
CPU 8
CPU 40
Core 9
CPU 9
CPU 41
Core 10
CPU 10
CPU 42
Core 11
CPU 11
CPU 43
Core 12:
CPU 12
CPU 44
Core 13:
CPU 13
CPU 45
Core 14:
CPU 14
CPU 46
Core 15:
CPU 15
CPU 47
L3 Cache (32MiB):
NUMA Node 2 (31GiB)

B R PERBR D T2 O Y TV H A AVME R T D5 A X IR DNV — )V & ESF T 50 ERH Y £7,
WFNHADNL—UER LA IZKVM-RTY — /W e = 5 — /- 13852 FR LET,
T T — 3T D7 DICRIET DM BN S D A, BB I Rl Tl e W R REME DY B B
e RERYET,

o UTNZA LVM®Dcpuseti, o EDVMDcpuset: BET S Z L b HREH A,

o UTNNHA LAVMODcpusetid, nr_vcpus/Eit TR X N 7-CPUDEIZxF L THHA R
Lo TIIRY £ A,
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U T E A AVMOcpuset N EELDONUMA / — RIZIEN 5356  EMERESEN LI L 7
nET,

DOV FIDVMDcpusetH Y 7L % 4 AVMENUMA / — REHFT L84, HER
BREPLELRY ET,

U7 NE A LVMIZH L Tnumatune B2 Tl WA, £72iZnumatune / — R - &
v F23cpuset THEA SN ANUMA / — ROHIZE TN TW AR WSS, HEREENL
TR ET,

o> EDOVMOnumatune / — K « & R33N Y 7L A AVMODcpuset TEH &b
NUMA/ — REEBELTWD5E, HERBENLEL RV ET,

ETOU T NE A AVMOcpusetidi A hCPURTEME L Cideh A, ZHUE—
HDOCPUIXKVM-RTD A A FOSHIZFIHFRETH A MLE N H H =TT,

WOHSRFIH A RIS D Z &1LV TAZ A AVMIE O REAIZ RN D £

W f/Tnr_vepus + 1074 A FCPUZ cpusetiZHEA L T TF &,

ONFTIHOVME FHEDOVMDepusetEia+ 5, £RITHROVMTHFT S
NUMA / — RHRDOMOCPUEEH T2 L 5 7eialia LW TR0,

CpusetHEEDNUMA / — RIZJAN HRNESIZL TR,
numatunelXautollf%E L T F I,

oW OVMOnumatune S st B OVM T T ANUMA / — R&4Te L o 7R
IZL72WTRFEVY,

ETOVMTHRREND U T VZ A A« R —%FKRT HIZITkvmrt-show-config
g REHEHLTTFEN,

BRAEFITHDOETHOVMA L v ROCPUNSA T AR A FRd 5T iTkvmrt-stat -t
a< s REFEHLTTFEN,

3-9



RedHawk KVM-RT User’s Guide

3-10



4
KVM-RT> — /U

ccur-rttools /Sy 7 —UWNIZE £ DHRedHawk D V 7L % A L+ > —/L{F, RedHawk Linux
L KVM-RTD [ 5 1T HEEE R S CWES, i O—1# DY —/L(RedHawkD U 7 /L& A L«
— )L EKVM-RTY — /W2 OWTAZETHALET,

RedHawk®D U 7 )V A A A « WV —)L

v K74

757 4.

I a<y Ridk LS5 EDOKVM-RTHEK 2 KT D7D AT A AL LOE
T4 52 LITHEHMNFEETT,
ETHFELRIAOLEZUTIZERIR LET, FMIC OV TEA Y — VTRt S N D man<—

H L E--helpF 7Y a v ZFERALTFEY, ZhbDa<wy FETHRRHEN TS
rttools(7)Pman~<— b H Y £3,

VeAUE—T z—RA

cpus
CPUDKIEA TR ETIIER L ET,
irgs
AT A EOIRQIZEAT AR ER T LET,
tasks
VAT ALEDOEZ A (TukA ALy BWHETEREERLET,
hwtopo:
VAT ADN—RT T« hARRY—EFRLET,
pci

PCIT /A Alf#iaEFRRLET,

irg-affinity
IRQDCPUT 7 4 =T 4 A RAETIIER L ET,

task-affinity
BAZ(TatA« ALy RYDOCPUT 7 A =T 4 ZFRETIIEFELET,

cpustat
N—RyxT « bARBaY— CPUDIRKE, IRQ, ¥ A7 FEfF, CPUT 7 4 =T
4 EZIDICHAE L TFRRLET,

cpi
IRQDENA I [E1$ % CPUMIZ R L E 7,

a—P— e f L F—T =R

hwtopo-gui
VAT LADN—KRU T ¢« hARRY—ZGUIC TR R LET,
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cpustat-gui
N—RpxT « hAFRBrY— CPUDIRKEE, IRQ, ¥ A7 FEfT, CPUT 7 4 =7

4 Z1OIZHEA L CGUIZ TER L £,

interview
CPUEDEIAL B Z U TV % 4 A TGUUZTFRLET,

KVM-RT> —/V

SO awy RIFKVM-RTEA TF, & 2~ FICEE#T 2man<— L ——helpt 7> a v
BHYET, INHOY—NLE2TRRTEHINTHDKvMrt(7) Oman<—T 6 H Y £77,

55 & DKVM-RTY —/WEF 7 4 /L h T/etc/kvmrt.cfg” 7 A L& L £ 328, Bl oORERL ~
FANE-FLT L a BN LUCTHRETD I ENATRETT,

Bt~ R

kvmrt-validate-host:

HAED Y AT AERLDKVM-RTARZ M & LTHERITH D E ) Mha it L
T, £ THEHAWEAIITHIEEORELRI L 7,

kvmrt-import:

KVM-RTH#L 7 7 4 M hlibvirtfidi~ v —r %A U AR— b LET, T 7 41
F CHIED Y 2T A EDLETDlibvirt VMDA iR — b SRLETR, b ic
il %x DVMEZLRET A Z L L ARETY, —ud 7> a v &R LRVWRY . BRC
KVM-RTHL 7 7 A4 MCEH SN T DVMIZW TR b AF v 7N E 7,

¥Ra~ R

kvmrt-edit-config:

2 —H —PRKVM-RTHEL 7 7 A L /etc/kvmrt-edit-conFigDimse, ik,
FHT20EF I LET, ZAIULT 74V FOBKT 7 A VTR, iz -Ff
T a rTHRET 2 Z L RHRETY,

kvmrt-show-config:
KVM-RTHERRIZ & D AR~ & — > Ol 2 o L3, 2oRd 2 iz filiE4
BI=0lA Ty a S FIAFRE T

kvmrt-sync-config:

LibvirtO VMEEREDOXML T 7 A4 LV EKVM-RTHRL 7 7 A L 2RI L £9, 7
7 4L s TKYM-RTH{L 7 7 A VN DR TOVMABRBI SN E T2, Kby iz
fll e DVMZFRET 5 Z & HHEETT,
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F7a TIREBERVEDE LT B AIEET T,

kvmrt-validate-config:

RN O TOVMMPE A IZIRAES LD 721 TR < A SN2 VMOTEZE S 5
flisnEzT, T 74/ FT, EILS N TORWVERNOVMZ T 23EEHE S
FTN, EICT AEOIC-allA Ty g UESHT S Z ERARETT,

BEN Yy hEFD Y - a<w R

kvmrt-boot:

WERKL A MRRE L 72 %% . KVM-RTHEREAN DRAR~ > — v ZEBILE T, 7 7 4/ b
T lautostart] #ERK/XT A —Z BHEHTHHHEERNOETOVMAREI S E T
N, ——all 47y a U MERNOETOVMEREI ¢ 57O Hd 2 Z &0
THETT, RV ICEL DVMEIEET D2 L b ARETT,

WTNDADOVMBETHOES . U T A LISk LTRGBS U CHRICH
HE L CES =T -3 ER SN ET, £ a3 v——cleanNfiE SN HA.
BEICFEITHORREMED H DR~ > — o BN R IEHTRE Sh 8 7 —IX
HYFEHA,

kvmrt-shutdown:

kvmrt-stat:

R~ —r %y Yy AU LERLDVMTHEH SR TWE=nTho U 7
NEA L RY—bHIKRLET, T 740 F THERNOETOVMAFEIRFIZ
Uy v hEUCENETE, RDOVICEADOVMERRET D Z & HAEETT,
-VitiA T v a v EFERTOIE Yy N T UL O TIN R L 72 578
WEkolzvyy bR ToubEnE T, --Fforced 7 v a VA A
RETY,

KVM-RTHR N O fiAR~ o — > ORIERE T LET, F7 41 F TRTOHES
EENTZVMBERENETH ——al A 7 ¥ 3 T ENE S 7ZVM b ER L
9. ROV I x DVMESRET 5 2 & b AlET T,
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5
A~ o — OFRFZ] R

chrony[INTP D Ji §2 72 REA R 3245 T3, ZHUTIRIA WS THEFICHEIET 5 L 5 IT3Er S
nNTHY, v — 2 TERITT D ZEMNARETT, I~ — 2 Edchrony v A7 A&k
FE OB % HIEICHOWTEAMARTFIERAZ ZICEERTOWET, R b« 25 L3EEICH
AR STV D b0 & E L E T, 76>V Tidchronyd((1) , chrony.conf(5)
BIXOA Iy s FFRa2 AL FMEBRLTTIWN,

BHART 7V r—3 9 03, 220 EOVMETZITA R b E O TR SN DN KIFT 57
REMERH Y E4, F/o. ZHITY TAZ A LAVMOMEREDRIBEZ T, 72133 27 AR

BTNy 7951 ICRedHawk D ~ L — AHEREZ T 256, (AR A M ORI AR A &
R4 52 ENNEL R £9,

chrony317T D FJE

BART A S OWAN 7 vy 7 ZRMT 2720 DA 27 7 =y 73 0 £33, ptp_kvmE Y =
— /L% 41 L Cchrony & [AI# 9~ S kvm_clock & HELE L £ 9,

ptp_kvmZ T 5 7= ®lZchronyd & k3 2 fRIL, X—X «- 7 4 A M Ea—Ta i
L VETRLY T,

NR=R e T YA Ea—vgré L TUbmuizfEHLTWAEE, ROREEZMHHLTTX
A

service=chrony
conf=/etc/chrony/chrony.conf
drift=/var/lib/chrony/chrony._drift

Rocky BT 4 A bV Ea—va VA AL TV 256, WOREEZFEHLTTIW
service=chronyd
conf=/etc/chrony.conf
drift=/var/lib/chrony/drift

WO TFNEIIAAE S A b Tehrony 2§32 OIZEICYE2F T, #8742 ERROT 4 AU B
2= a VOREEUTOEREEICEBE L TTF IV,

. A YVAM—=NARELEDOHA, chronyZz A A F—L LTF&E,
Rocky AH#as A7 A
dnf install chrony
Ubuntu> A7 A :

apt install chrony
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5-2

B Iptp kvmE Y 22— /L Z B — R LTF&EW,
echo ptp_kvm > /etc/modules-load.d/ptp_kvm.conf

A7 7 A VT Trefclock] Tserver] [pooll [peer] KT 2WVTIOITRH 50
EOMNEMRL TSN, bLBDIGE., 77 AV ERmELIAL N - T MNEH
LT ZE )L TS,

egrep "refclock|server]pool|peer®™ $conf
[ "$?" = 0 ] && vi $conf

lrefclock ) ZAERE L TTF IV,

echo "refclock PHC /dev/ptp_kvm poll 3 dpoll -2 \
offset 0" >> $conf

Jetc/sysconfig/network 7 7 4 /LINDOPEERNTPA & 5 &2 CDITE 2 AL T v MACHAICH
%E <)L, PEERNTP=no% i} & L T F &\,

grep PEERNTP /etc/sysconfig/network && \

vi /etc/sysconfig/network
echo "PEERNTP=no" >> /etc/sysconfig/network

WY728drift 7 7 A L EHIFR LT TS0,

rm —F $drift

)72 chronyd Y — B A 2 FZME L £9725, Bl LRV T RS,
systemctl enable $service

LK T V=2« 2AZ = T2 0FEHL TS,

reboot



E

6
{RABBRE CTDIOT A 2 DF|H

ARIECTHE, LinuxZ A v 7 « =3I = L'— % (QEMU: Quick Emulator) & 71— /L « RX— X~
>(KVM: Kernel-Based Virtual Machine) D Fi#% BRI & 2 (AR O EE Al IZ- D>V TH]R Y Lk
FET, —MRIRT SRR LT GG ITHERERIR L A 7 2 2 — DWW TR 2R T IS 2D
SPWrABMTHOID Z EMATRE & 72 5 L 9 IARA LN D Ze AR 7o Bl O B 72 2 PR 2 2 —1F
—IRET AL EHME LTV ET,

AL, HEEE(E, TAL R =2 b —3 3y, PCVSR R L—%E T B AAB L O Hifk
ZEY BT, CNHEFRRIMEOL VB IOKRA N o N—= Y =7 OMAEREZREEL F
T, ZHULT A AOFEEEZ BT DR A gt LE T,

IO KA T N, A(Fy bT =7 AR = FT57 497 OO T L&~ AR
FOWEHN— R 2T DYV Y 2a—a VIFBEATRER VL D0 FEEZ GO TR STy
iﬁ—o

Linux TiE, QEMU/KVMAI/NA 78— A F—2fFK LE 9, QEMUIZCPU, AEY, Fv U
—J e H— R, F4RZ carra—F FURATS A - TE I REOMEEGTNN— R =T -
TIal— g ARt E9,

KVM/IZIntel VT-xX°AMD-v®D & 5 7en— R0 = 7 RAIERE 2 = — P —ZERlIc AR+ 5 Z & T
AR RE D TR 23R ML L E 37, T~ — 2B T Dlibvitd K H R 7 A4 75 U %
LTI LTWET, KVMIZCPUDRA L L AEE L TR Y | R~ R A OHRECPU LT
BEEEMSEIATI O EHFTLET,

AR~ 2 NCHOT A A ZFI RIS SH B 72D D3O — R FIN (T A A2 2 L—
a v, HRAEL, PCSA AL RNH Y £7,

al—T gy

FRRTNAZ I 2L =g UIT AR AR —F 4 T AT ANMERT -
VT e TNAAEE) L THRIELE T, ZHUES R FOSHREREON— Ry =7 il LT
WD EELTVOREBTEITT L2 EZAHREICLET,

T A ADENALDBEHE SNQEMUNZ N D &5 L CTAEET 5 = & #FrX ., 7 A hOSITHEHE

HI7RVOBMEZFIH L CUOT ™A ZZEMM L ET, Z OEMEZ LT 5 72 DITHEZIZHR A FOS
DOCPUITHEE, FAE=I 2 L— X IC LV EEREINE T,
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L

PCI R A )L—

6-2

FNRAZ e T2 b—3arTlE, BIVIARDEE TV AT A LBl 5 — 7=
T TRAZADRDVIZY 7 b= TICE VB IND 720, K3\ T+ —~< L ADF—/—
~y REREXE4, BEIERN A 7 a TRV, b LT R T4 =R ATRE TidZan
HWFRAR e FR_R—FT 4 7« VAT A TZOHFRIIESLOAREMENH Y £,

HERALIE S A FOSHAMBAEBREE CEITL CWA Z L AT 2 L 2 ICEF I 5 2 & T~
L OMRENRE E LET, AN R R P T D L2k, 7R FOSITHFE
OB LTI 2L —2 a3 VEBEATEB L UNA SR— P — L BT D 2 LA
RET,

virtiolZQEMU/KVM M R4~ 2 EAR(L V- R — b & DA U F—T = — A TY, ZIVUTHKIL S
NIZT A AFAPIZFRE L 77, 7R FOSITHE A 727 /XA AD T2 8 Dvirtio-pcid &L H 72 KF
ANSOYR— SBRHER ) E£3, #ilEé LT, Ry bV —7(VirtioNet), A hL— « 2
kB —Z (Virtio Block, Virtio SCSI), 77 7 1 2 A(Virtio GPU),

virtio K 7 A /N34 2 FOSHD L —H— « F & 205 DVOERZ T AN, £ 5 DIOER %
QEMUWN D ) 22 virtio7 /3 A A ~#Rik, 58T ER Zvirtio7 /3 AN HEIROEFELEBAWVET,

virtioT /3 A AIVOZR % %fhind Dvirtio KT A NN BZITEY . ZN5DI0Y 7 = A &K A
rOYEN— R = T~ L. FERZvitio R7 A RXTRHATE X521 LET,

BAEDOvirtioN Tic{b 2RI 2 & & LW~ v > OMEREm LR e 5 — 5 KR E LTED

DA ==~y FiZb Y 5, BERAELEZRAT 22 TORE~ T VIEHRA MDY Y —AR0
X D AL, TN OIERERFEHYIHAN— U =7 EPCIRA ZL—%FIH$ 2 VM%E Ll L 7=
LEITRIT 0 b ABREDO T RTRE R & 72 D AlREEN H Y £9,

SE SR

https://blogs.oracle.com/linux/post/introduction-to-virtio

PCI/ R A A )b— 3R~ o VOB EE BATHICAR A b « =%V DORAGEEE ST Z & T ®
MEREZ ML U E 9, PCINAR Z)L—I T AT KM L o> THEWL DD — R )VIREI T A — X
KRR A LB & T A RREMEN S D £, (18EC TPCISA R L —BEINTG A —F | 2B L TTFX
A

PCI/R A Z)L—DW L DONDBEHEIZIIR A FD AT RLMOVMI B DRI Z , T
A ATV RE R RS A EBE NN~ R =T - T 7B ARG A THET,

PCISA R L—DREDIDFZERRY) V—RED YT ET, KAV a—aF) V—
AHIFRICER LA BREL T, AR MOMOF A MBFEEDOVMIZEID Y ThT A A% ff
AT eNRTEEHA, ZHIERETH Y £T5, PCIVSRA R L—IRIE O FiEZE EH 5 &
FOY TN A LR ERIELET,
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PCI/SAAN—RNED L HIZEMET 200 EERT 25121, FA FOSB AR~ AAZHEI D 4T
DT AL AR AT A AT =X LDV THATANERH Y £+, ZnbH DA
# = X LIZIZIOMMU & VFIO % & A TV E T,

A1 A® Y EF# = =~ F(IOMMU: Input-Output Memory Management Unit)iX, 7 /34 A « A&
U« 7R AOREPOENFIR~ y B TR LET, ZHEIVMAEID B THRET A
AADAEY DRIZT 7B ATRe L 725 & 9 72 A F ) iz et L3, IOMMUIET /A X
THR SN TBIAZZ HEIIVMOCPUIL L —T 4 7 8D Z L T 2 72 DIZEAZ D
vy 7 bRt L ET,

B3 SCHR

https://docs.redhat.com/en/documentation/red_hat_enterprise linux/7/html/virtualization_deployment a
nd_administration_guide/sect-iommu-deep-dive#sect-iommu-deep-dive

I ABMEBEI/O(VFIO: Virtual Function I/0) K7 4 /X%, IOMMUDMEHE L 72 LR RBREO 2 —% —
ZERNC TN A« T 7B AZABAT D20 DIOMMU/T NA ZTEIFELRNWT L—A T —7 T
T, ZHUTMELT 4 R« T, AZEBEMB LR R O I —3 AT 572 DICVM
WTNA A« RIANREBRHTZ 2T LET,

MBI AT <o BT ERELRA ML OSEEZIRIT 5 2 & TVMIZPCIT A A %%
AIZEIY Y TH720, VFIOIZIOMMUIZESFE LEd, IOMMUSBEILH ICEBIOT A A« L
AL TIEH D FH A, TAAL A, HEER, IOMMU bR P —0 7 v 37 ¢ 135584 T 3 A
ADITN—TIZEZDZ ENARETT, ZIULVFIOIXIOMMUZ L—=7" « L~ULCEIWEL ., [A]
CIOMMUZ V—7NDOETDOT 3A A LR CVMIZR A AL — SN DMERH D Z LITHEE
THMERDHY 7,

B3ESCHR

https://docs.kernel.org/driver-api/vfio.html

(A o S EOWEE v h U —2 - 7, A GRS 2 & SITRETT, (R v b
V=2 + T3 ZINAT S L < {IMacVTap & L THERL S % 2 L 3 ATRET Y, MR » FU—
e FARL AFRA PSSR AL — S ET,

J

(ABX » b7 —2 « 754 ZIL, virtio, e1000e, rt1813972 & DART /A A « EF/LONATSE L
<I1IMacVTap& L THERT £ 2 & D3ATHE T,
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NAT

MacVTap
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T 74 R T, libvit DR EIIRIE~ Oy MU — T fERE LTS E Ry FT—7 -
7 KL AZEHE(NAT: Network Address Translation)ZfEH L7, AR b« VA7 AE, WTIho
WA B —T = — ZADBIMNIE L THBES N7 Y v ¥ - TN R Tvithr0) ZFTA LET,

libvirtix 7" A b E DD b T 7 ¢ > 7 ZEIHT H 72D Ziptables/L— /L EZBILE T, 7 A b
SOEHBHRIIEAA R Y U —27 Z/XARL— L, A NPT RL R &N L Tmicizksh
F9, SMPEHRITZ S 2 N EOWBENBEBTE ETEAN, F A Mvitbr0Z o THR R M2 T
<MD T A MM HEET LWEBZITAND Z ERARETT,

TANRT Yy POIMANST 7 ARRRICT D720, PIRiZaR— MEEA & #8950 55X v
hDU—2 « 7 KL AZHDNAT: Destination Network Address Translation)% 7~ A h_EIZHERL 95
VERH Y 7,

ZE R

https://wiki.libvirt.org/Networking.html
https://wiki.libvirt.org/VirtualNetworking. html

MacVTaplZRAEL 7 Y v« Xy FU =7 IZliBfbEnie Yy Va—va U E2RELES, 2
i, bretl(8), nmcli(1) b L < iFLinuxDEthernet” U v P& AR T HMOFEEZ N LT
EfEhsxy hU—27 « TV o PV LRAIEDLHOTEH Y /A,

MacVTaplZMacvlan K7 A X E & o 7« TS ZAZBEEDETCOET, ZHIFKVM/QEMU T
HEFEHINDIX YT I X - T AL R EA U F—T = —AD EALITER SN A A
B2 AT, AT 54 %~ AICE CUEthernetz 7" A > + LM E ODMACT R L 2 243
ZEITA, BEFEDOFRAL - Ry NI —7 « f X —T =2 —AEPRLIZHDTT,

5 A MR PSR TV SR L AL v F CRR SNET, SRR 2 e
BECTERVNATR Y U —2 &5 RiT& 2t U E T, MacVTapZ FIH5 5 & & EHRIES
A MZERET D Z ENAEETT,

MacVTapld T KRR A > MEEEEERT D3 O2DET— RO I LOIDEFRET D LA ARE
TJ

Virtual Ethernet Port Aggregator (VEPA)
Bridge
Private

BT OlbvitOREF 7Y vV - F—RFE2FHLTBY, 22 CTHINZET—FRERD £,

TV o VERTOTY RRA V MR EWZEEER SN D Z L ZFF I LTV ET, MacVTap%
AT L7 A MIFANBPERATLIFECRY bV —7 ECERETLZENAERTHL I, 4
Ay NU—7 &l D72 LClR UMacVTap 7 U v Ui 2 3 2o 7 2 b L E#ET
L— L ERZHTHZ LB ARETT, MRy N U — 7 OFE IR v N T — 7 ORREICHIIR
ENFETA, FA NEOmEEREIINAT R v bV —27 BT 2 H 0 L [A%ETT,

MacVTapDHIBRD 121X, KVMA A k& WFTHOKVMA A b & DRI TEZIC R v b T — 7 $ki
EAEIETERNT ETT,
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12O AHEZFER IZIKVMA A RIS DRy NU—F « A U F—T =2 —RA%F>THT A b
LBETAIMDEAR « f L H—T 2= R &S 252 & T,

B3ESCHR

https://virt kernelnewbies.org/MacVTap
https://developers.redhat.com/blog/2018/10/22/introduction-to-linux-interfaces-forvirtual-networking#

macvlan
https://docs.kernel.org/networking/tuntap.html
https://wiki.libvirt.org/TroubleshootMacvtapHostFail.html

REXY NU—27 « TRL R« EF)L

AR Yy N —2 « TNAL R« BT )UIT A RNFROPCIT NA A & UTIFEET A4 LR v
FT—2 « 71— KT, TNHEDTNA R« T VERTHRO L BYNATSH L < 1EMacVTapdD /N
vy NREEZFIALET,

NS DO—fRIIRT NA A < T LIMacVTap L ONATOE 5D/ 7 0 R E TR A
AE T .

virtio

¢1000e

rtl8139 (NA /=S F—DF 7 5L 1)

virtioldvirtioZ H R — R+ B Z R b AR L —F 27 2 XF ATEIET BRI BT A A
TT, FAMIMBEE~UNTEITLTWDLZ EE2MoTEY . ANA 78— P —DEHEITH
LEFALET, AFRETHEBEEFEFENKFECM ELERICoI 2 L— Xy FU—
T e TR RINEH Y EH A,

B DT NA R« ET(el000e & rt18139)i%, A Intelds L URealtekd 1 v T —7 « B —
FEZIal—hLET, FAFOSHI R — FAREAR Ry hU—2 « H— ROHIRIZH L0 F
TR, INHOF TV a rONTINRvitioD b D ICHKEE L 7 B FEEMENH Y £,

BT NA A« BT VT D7 A FNIZEREINDPCIT /S A ZADOH -

virtio:

Ethernet= > h @ —F— : Red Hat, Inc. Virtio 1.0 %> kU —2 T34 Z (rev 01)
e1000e:

Ethernet= > h @ —%5 — : Intel Corporation 82574L ¥ > b v b U — 7 ki
rt18139:

Ethernet= > h @ — 7 — : Realtek Semiconductor Co., Ltd.

RTL-8100/8101L/8139 PCI7 7 A b A —H R > k T H T H (rev20)
T A BT NVOMERRILRE
BAEAR Y T =2 « TAAL AERRT 2858, HERROEWVICIEET 2 Z L NEE T,
KT N A+ BT VIEINAT & MacVTapD &R TR U7 Y v ¥ L0200 5 A K O @(E % ff

STHELE Lz, o7V o 7RISR 1R D555 (6085 x 543 =300 7 /W) T
iperf3 TCPT X F &> TIThhE Lz,
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TANMIZFAROSTARLABHY LR LOWEFTHET LTWET, RITF 7V v 7 HIHlE
L2 OX Ty MRz £77,

SN A . ARV AL ARLVABD
E7 IV (Gbps) (Gbps)
virtio 10.3 4.44
¢1000e 2.12 1.12
18139 0.55 0.44

TR A - BT VEEEET DA, MacVTap & NATHEAR I O FEIISE C RIS TH D i
RITRZTONEE A,

BRA MME EEET DMacVTap PR S NZ 7 A R OT A MERIZ, 2—P—DF v hU—7
IR EE TF, vitbr0T /34 ZDAERIZT — X BT DONATHAER S TN D7 A M LT
BIRILLE D 2 L BTRETT,

IRHDORETNTDY T AZA SERBFMA L TN AT A ETIThili Z &Ik

BLTLLEEN, 2y NU—T OElIAR Liperf¥ A7 OIfjJj % v —/v K9 HRedHawk’7 A |k &
HIZAA N ETKVM-RTEEHT D Ly MU —2 OtERg & — BRI m 25 E

https://wiki.libvirt.org/Virtio.html

WEXy NU—7

SR-I0OV
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WAy FU—7 « = RIIRE~ V ACHRAO R Yy N T —7 « T A%MHET D 72012 fE
M3 2Z ENFEETT, v F b - )b— M/OIRAE(L(SR-IOV: Single Root 1/0 Virtualization)7 7
JaP— IRy N U —7 - B — FEPCINNZ_LICRAERE & T 5)85. H—F 31 %
ELTRRSEDZENARETT, HDWIE, Ry hU—2 « I1— FEEZTERRPCIAA A
=% N LCIODRAE~ VTR SE D Z L R A[fETT,

U b— RVOABAL(SRIOV)IZ S > b » b— MEREA R, Biph, WBF A 2L L
THERTFTHILEEHALET, Xy hU—2 « — F_ED1DDEthernet’ih— k& FHIhA
DOIERRZER], /NA « 7 RL A IOMMUZ V—7 % fo~ L Fiie L L CHERENET, v/b
FHEREIZPCIT A AW A FIRT D a~ 2y ROHATHEBIOFT N4 AL LTERENET,
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NOTE

KVM-RTORFEE AT T v b7 4 —LIESRIOVE TR —F LET,
HREV AT AOZ—F—F, FDOVAT ARAKEREE P FR— R L
TEBUBIOSTENRNAMEENTWD Z LR THDINE DD
EXIET DA = —OEREHRT HLERH Y £7,

NOTE

Xy NI —7 51— RHSRAIOVHIGE TH HMENRH Y F7°, SRIOV
MEREZ HER T DITIIA — I —DHEEEZ BB L T TF S,

SR-IOVISF 72T /34 A X2 > DOPCIHERE, WIRFERE(PF) & ABKERE(VE) & A L £ 37,

W BSHE(PF)IESR-IOVEERE & & A TV B FELRPCleT NA A TY, ZIUIESR-IOVDFERENE %
kB KOS S LN HBEF DOPCIT A, A& LTEEL X7,

IAERERE (VR X BIRREE D DIRAE SN E T, IRAERERRIZI/O % LB 3 5 i 2 72 PClef¥iE T3, 1
DO EREthernet’ N — NI K TT A ZAOHIR E CHEE ORIy B 7 T25 2 &M

BIECHBA L2 Ry hU—27 FRE TRV | AEEEE 7 2 MR E BRIV D
MOBRENBLELZ2D ET, BRETHNINEBO ISRIOVORE] 2L TR,

PABRBRE D GR TE ST B W TILDPCleT /3 A A &R U L 5 IZVFIZBIE T S 7-PCleT /X
A AT A RNINAZ)L—LTFE,

[ Csisne OB 2 FIH T 2E CAR A N EOSF A M, A v F~DEEEB IO —
ANOBRERIRNTZDFR y BT — 7 HlREZ B 2 DRSO BEEZZT £,

BABERE A2 7 A MIAR A FOMIET 2MERERE L BE T2 2 LidTE A, A b
—ARA MNHOBEEZEDNTT DIIITHNOA =T == AWK T DLBERH Y 77,

ZE R

https://www.intel.com/content/www/us/en/developer/articles/technical/configure-sr-iovnetwork-virtual-
functions-in-linux-kvm.html

https://access.redhat.com/documentation/enus/red_hat enterprise_linux/7/html/virtualization deployme
nt_and administration _guide/sect-pci_devices-pci_passthrough

SR-IOVH&EE vs MacVTapiéat

IAEHEEE(SR-IOV) & MacVTap DFELL AT HERRIZ B W TR BT/ Z & T,
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[[l—# Z k £ 10Gb Ethernet 7 — R &2 Ei22- O DKVM-RTHA Z RS MO R > v T — 27 5 450ES
N7 B DOEthernetiifi A L CHWIIBET AL HICREINE L.

A MIRANCI0GbF y b T =27 DIFRHDA V¥ —T = — A% CvirtioT /31 A + EF )L
L7 Y vy F— ROMacVTapZ il L GEELE L7,

T PNE SN, FAEBEIER A ¥ —7 = — R L EAAEREZ AT 2 72 DIZPCIN
AZN—ZRIHT %7 A bt LE Lz,

FEOX Yy hU—27 R B, MacVTapldssA > ¥ — L CGBDT — 4 Zinik LIZHAIC
SR-IOV & ¥ & T34.6%LL LD B — R )LCPUKEE, 451 > X —/S )L TMBOT — X ZHRk L
T2 BIT T T69.3% LA LD 1 — RV CPURFI N F R SV E L=,

xRy NU—27 FRE W L7254, CPUBERIA L IR Z 12 A, SRIOVIZAL—T v
NeATr— )74 IZBIFDFIEbRALL E9,

Fv T —ZPCI’RA R )L—

AL —

KT 4 AT
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BRIy NT =7 « H— RD/RRAZ)b—(F, BRA N EMDF 2 NOW ST 06 Z ORI % 45 B
LTCWaRIERY hT—7 « I— ROETOMENEEZ 7 2 N~ 2T 2 & O FETT,

AFRIEH— RO A v F—T 2 —2AR— MDA T A MO LTS5 Z L &2 FF
ALET, AFRITIRY NT—IHRERYTAZA LT TV r— g G TH D ED
EFNTH L THRETT,

RAR « P —=R—=FDOPCleArt v FOHIREEZDERAY v RIZFAREXY hU—F -
A VB —T 2 — ADRRIINTK LT/ hOJEEME T,

AR — « ATV 3 Ulidqeow2Rraw A A —V DX I IREET 4 AT - T —~< v b, [FIRFIC
WHT 4 A7 « N=T 4 a OB TOYPHT 4 A7 « 22 Fr—TF OPCIVIRAA/L—%
HLWBT ¢ AR EEATOET,

A~ AIET 4 A7 L UTREET 4 A7 A4 A=V %W E T VOITEBRTIZ A /3—
NAP—(QEMU/VM)Z N LTHRA b « VAT AL W EHRENET,

VMPVOERZARIET 4 A 7T O HhH . A NN P —ZZOEREHEZ L, "A DT
FAN e VAT AMIBEREEET DRNMEHINTNDT 4 AT« T —~ v MI@EYRITE
TEHLET,

FEHIIHEHAPORET 4 27« T —< v MTEoTEDY £,
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qeow2 A A =TT, IBIMORAZ T =% AF v T vay b, EMOEERNE D 72D D
Fr=R—=y RRH Y 7

L LR S, rawA A—VET 4 A7 « B 72RO~ BT TnET, Tt
INA PR =55 T Brawf A—V « T7ANVDA Ty MIBEBEEREZ BT HZ L
R LET,

RARDT 7 A)L « VAT AMTERESNTZ S, VOBRITERE Y 7 A A EL UL THE L £,
7 7 A MAREDOEHE S 1Zqcow2 2OV TITA A — P OREREAET + 27 ORFEIC L » T D
D EF, rawA A—VICETHUBIIFTEDA 7y F TORERFAIY £/-1TEX AL L
R ET,

RA RO —RNVZIVOBNEE AT V2 — NV L, T 4 AT OELARITBEDRA R « VAT AT
HDHEIITERENET,

SETT D ENAR=N P TFEREZVMIZEF LET, VMITRAET + A7 EOVOBRIENE
TLEDPOXIITEFNEMBR L £,

qcow2A A —

QEMU Copy-onWrite 2 (qcow2)f A — I\ DO e a2t L £ 9 -
o ANR—=RENVHBT, KA EDOT 4 A7 ZERNIEIICEID BT HA, RIFEINHFEO
T H RS E RO BT EHT 5 2 E R FRETT,
o [EffE, BAMDT 4 A7 HRABEEZHIET D720 A=V EEMT D2 L BARETY,
o AFwTFvay b, VMOREZRIFL, B THRICRT Z LARETT,
AR D & 5 12qeow2 A3 2T 2 FIZR ITMERBICH AT 2 8 DA — =~y FEMVIARLET,
rawA{ A —

rawA A =X U TNT, AT ABRICEI 0 B THNEERSRE ST AR T
TRWT 4 AT e f A= TT, TOVTNEDD, qecow2A A— L Wk L7154 [ZrawA
A—=VIF LY BWOERARY /EZ AL MERE AR L F 57,

IRAT 4 27 DR E

BT 4 27« £ A—=VIT, WET 4 27 ZVMICEI D B THD &R LB EICBIINES
THERY V=R 3D 720n—T7, VMERA DT 4 A 7RISR EZ RIETTRENRH D 77,

WABTF 4 AT c A A—DIFARA DT 7 A« VAFALEICEINET, ZHIEVMOT 14 A
TUOBMEDRNAN—=RA P —Z N L TCHEELRA N D —F NI Lo TCRTTHILENRHD £
1;_‘0

VMDD Ay 2—1 o ZJTOERME L R A D72 ODVOBEDITEHAENH Y 9, 2
VMEBRA RO HFIZEBWTHARY & EXIALOBEIC~ A T ADOREE 5 2 5 RN H
D ET, BEOVMEEHT L581L(E 2 R A FRROVICVOBIEEZ A r ¥ 2 — VBN D D
TOMRIE AL VAR £3,
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WET 4 A

BRBT 4 A7 + A A=V T, ¥—T 4 + RX—VEYHEAL - T 4 AT IZEXALTZOD T
Ty alIARA MUMEELET, A SNBFEOFETERE LB EITEIET 4 A7 DEXA
HHEREIXK T LET,

BT 4 27« £ A=V 2R DVMITERF v v 2 gir B0 WEORE LT 5 2 & A
HBTHL I AFRINOR—VEBETLIA IV TRAMPIERLET, ZHUTFHAI
DPERENFE LR T T2 2 EPRENTVET,

ZE R

https://docs.redhat.com/en/documentation/red _hat virtualization/4.3/html/technical_reference/qcow?2
https://github.com/qemu/qemu/blob/master/docs/interop/qcow2.txt
https://www.qemu.org/docs/master/system/images.html
https://docs.kernel.org/admin-guide/mm/concepts.html#page-cache

M AN—RT 2T « 2R L=V —F 4 ¥ a VEID B TR XOPCII A 2 —%3 L TR
< AZEIV Y TD Z ERFHETT,

NR—F 4 arDBEY YT
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RAR «F 4 AT FOMBET 4 27 « NX—F 439 URAVMICEID S THNAEA. VOERIE
KRARDT 4 AT « NX—F 4 L a BB~y L TS RIET 4 2T e f A=V DT 7 A
v T x—~v NHICVOER BT DA =N F—DOMBFH T HITLH 0 TR/ A,

VMMAVOERZIT O WA, NAN— AP =TV 72X N 2FHZ LEID T oz ARA R - F
URT s R—=FT 4 g CEBY 7oA N EELET,

WHRT 4 AT « 4 A=V LR, VOBERIFIERE T 7 A LEMEL L THIZAA b« I—F M2 &
DR INETN, FRIOTZ 7 A/ « VAT A« LA YP—THY THEA,

SETLIEDT 4 A7 EIARNER S, BENRZET LEZEEZRA PNMETEZRELET, #it
WTAA N—= R P—IVMIZEZEEE LT,

N—T v a ED Y TR, B — =~y RO, 7 4 A7 HEEEOUED L 5 7]
BT A RT A A=V IR L TEL OREERM L E T, PCVIRA A L— & il U725
KOSIFFELET, =T 4 ¥ 3 VEY B CIVOBREE FEATT HT2DITHE A b« I—F LD
B FRHITHEL, VMER A RO ST TVOD A Y Y 22—V o VDA L 0 B MhE~
OEENHYET, APRTHHLEFRA RN - Fxr v a7 T v aRAET Y NHEDON—TU0
I EDSE L. T TOT A RY =T 4 g B0 S TITS T E Y £,

NR=T 4 a VEID Y TUIARAZNL— LT RMENRNZ LICER LTI ES W, R—=TFT 1
a VEID Y TORRIE, VML DEFEHZTH A R= A F—DRDOV ITYBET 4 X7
M OVOBNEZ LT BT DIHNZHR A M =N T 4 AT« RTANIEFTHZ L TT,
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A F L—UPCINAR R JL—

T340 R

VGA

PCI/RA A L—IVM VOBMED FATHIZEBWTHRA b « I—F VOB 2B LT Z LIV &K%
FOMREERML L £,

IOMMURERN 2V AT LT, TAAZ «aryba—7%7 A NNMIZEHEEL TH A VM
DT 4 AT « RIANR=THIHET S Z ENAHETY, T OEIEIXIVMA~DEEITEBEN 2T N
ART I RABRMT DIDITHRANDT 4 A7« KTA NN T ua— K&, bV IZVFIO
FIANRER—FRLTWDHZ ETHEEE 2D 9,

PCIN A A JL—D R D— L5887 ) VY —REY Y TTH, RAF « VAT LD R —
LT, TA4RAY - ar ba—FONRAZ)L—FHRA MREDOa ba—F FIZHDET «
ARG ~DT I HANEERL RBAREENDHY £, 2, BEOT A8 E0ar b
— Z BT AIOMMUZ V— 7 O—E8TH D ATREMENRH Y | /XA A L—2VMIZET 1 A 7 H|
DY THSATAZ Y br—F TEVHBETY, T4 A7 - T ZEVMBEMHERET S Z &%
AIHRIZ L. VMOI/OBEDILERN 7R A N ERILT 5 2 & 25 TePCl/ SR AL —DPEREDENL
X, 582V Y —RFEToa X hE ERY ET,

ARBRBIN DRI T T 7 ¢ 7 ADFEHEITVGA, QXL, Virtio GPUA G ATV £ 9, VNC & SPICE
WET T T 4 7R« T4 AT LA BB T D0 ENET 4 AT LA « 7 b aLT
T, SERGPU PCIVSAANV—IIHRA N LOYBRT T 7 4 7 R « I— R~DERRT 78 A%
UL, HEOT T 7 4 v I HERREKRLA T —%2 b6 LET,

VGAIE, QXLXVirtio GPUD L 9 2 KV mERBE T FZ 7 1> 7 « THETEZHORKED KT A
PN—Ze BRI 22N ATBEME D 3 B IV OS/AS— Y 5 v B & IR IRV E #2488 L 4,

QEMU/Zbochs-drm K 7 A /% #i 19~ % Bochs VESA BIOS Extensions (VBE) % fiif 2. 7= ffi % 72 VGA
H—RKREZIal—bLET,

TI2Lb— b ENFEVGAT T T 4 v 7 - TETHIMEIBGE ST 7 4 v 7 « F— REPR—F
L. VBEAM» T XLV EWRGER L ORIEE 2142 Z L BN AFE T,

BT NA ZAFE\R R TV —2 Ny 77 BFEALET, A=A F—QEMU)ITZ D7 L —
LNy T 7 EGHBY, A7 V=2 BIZENEERELIEIVNCO L S RT 4 AT LA - 7T |
anENLTCYE—h - 7747 MIEELET,

T2l — FENEVGAIFN— R =T 7278 T7 L —2 a2 R— b8, 2 THOTT7
A7 s LB TIEEMGE RN E IR LN T T —v 3 AR T D R
MWD HGPUTULEE S NUET,

ARENIARETHH L T Do R & e L- B AR 2 v £9728, L 0 igEWA
Hark 242t U E 4, 213, QXL & Virtio GPUD T 5 TR 2 RGPUZHHEF L & —ED2DT
I8 I L— g U EREMT AREERATHET, 7T 7 4 A TR ZADT- D DUER
UL RTANRESF A ROSHYAR— N UEHTHZ EnBEL 722D £,
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QXL

Virtio GPU

TART A -

VNC
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QXLIEZSPICEZ = k @ /L (1R IBDSPICEX Z ) A FH L722D7 7T L—3 g &R —
LUWRA T T 7 4 N - THE TS HTT,

BRAR =V UORNEER LVMND 7 Z 7 ¢ 7 A E2 M B35 2 8T, kD=3
2alb—hENETTT7 47 AL bERTEREZRET I L ORI ESNELE, 20T T T4
TN TETHZIFIVMANTHERAE T T 7 4 7 2 Taqxl] R4 "ZFHL, QEMUEIT LTy
Iy ROQXLT NAALBELET, YA NDT T T 4 IABEEQXLT /A AR L <
W2 2 LN A[REZ e A~ v RIZEBT 2720127 2 FOSIZZ Daxl KT A SBRLE T,

QXLIZVMOHTEIEL, iz~ N, BHEEH ., BLREOMD T T 7 ¢ 7 ABESX 27
PHEELET, =32 —FENFET T 7 47 A(VGA) & I1F3E V., QXLIZRARBREE O h TE)E
THLIRFENTEY, "AN « VAT LLSPICEV—N—ZX AT &t 70— K5 L
NABETY, ZAUIHRA FCPUL AEVMARICBEAL CRIZHEREZRBL LET, /2, &K
3840x2160D H—TOE = F MG E VR — F LET,

Virtio GPUITEHT DWERAN 7T 7 4 7 A « KT A XTH, WBIEWVirtio7 L— LT —27 O—f
T B Virtio GPUIE, 7 A hOSIZHR L TRIBLENTZT RA R« A U F—T =2 — 2% R 2D X
AT HZETHEROBRWEAMEZRIELET, ZEF=Iab—FERen— Ry =T 2K
(R F R B A — =y REHME/INLE T, Virtio GPUITFELEMRT NA A+ ZIal—Tg
URQXLD X O A WAL Y U 2 — g v L L CTEN MR RER X O AR L
=3

A RNOSITHERABL KT A NOY AR — F BB R Y FF, KT A S FRE)>RAEERE M )
WL SN TWD—F, DAL —F ¢ v F « VAT ATV A — ST WAl RgdE:
NHVET, ZOLIRIRUTHERLTI 2L —a UBRKEERY 5,

Virtio GPUII2DT 7 F L—y a &% AR —hLEJ, OpenGLEZI L723DT 7T L— 3
YOV R MIBRETEILZEL TWER A, KVERRT T 7 ¢ IABRRIZE L TIEPCIR
AAN—FHEE L F T,

SEICR

https://www .kraxel.org/blog/2019/09/display-devices-in-qemu/
7 kajp

AIH CIXVNC (Virtual Network Computing) 7" 2 b =2/ & SPICE (Simple Protocol for Independent
Computing Environment) 7" 2~ = /LIXIZ DUV TR L ERER L CUVE T,

VNC (Virtual Network Computing)iX, VMA A b ECEEF DY — =L a—F—D T A7 A E
TEEFOI F47 0 M DB TEREOER, F—R— ROV TRADA X MRk T 52 L
WCEVGUIND Y = « T I7 22 ZRMT L7 0 RAT Ty h T4 —L - Tr FaTT,
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CHUISPICEO L H e kv @ER7 e ha v bk L TRV E—h - 7L —A Ry 77
(RFM: Remote Framebuffer) 7' 7 h I /L3 _N—R L 725 TWVET,

VNCIHRAE~ > N CEET Dl —F ¢ 7« 27 ATk L CTHIRRSPICEL ¥ b
RN ELAAPE 2 $Efit U E 4773, SPICE & [AIARICIIMRAE L EH A,

SECHR

https://web.mit.edu/cdsdev/src/howitworks.html

SPICE (Simple Protocol for Independent Computing Environment)” & b = /WL T A7 kv
TA~DYE—b T 7B ARLBT DTCOIEE S, @ERES T 7 4 7 AB XL OVM—2 Z
ATV EDOAN Y FA VIV a rEARRICLTWET,

SPICEIZZ A b « 7L —b Ny 7y BER LTI IAT UV bDT T 7 4 v VB EHELL
ZARY—=I 7 LET, CHIZTZL—ARy 77 ~OEREERL, 7547 2 b3 EH &
NI OBEEGE LET, £o. 74T FCHMSND Y57 ¢ v 7 A I F v
v V2l L T, E D OFEEOLEMEAHIE L TV ET,

VNCOH X D IZSPICEIZ YV E— b « T A7 by T HFEUFT D72 DITEEE L TEMET 50 < 2D
AUR—R NEFESTITAT U h—F == T bat LTEELET, V——1F
(NA NN F—HDYFA b~ » v ECTETL, 7971097, A, BEOSAF AT
4T o T=H e ANV —LEEFELET, /74T NIV — 28K L, ¥ A2 FNVMOT
A AT VA BZETHLFEFICY T A, F—FR—FENHANA X B L FT,

SPICEIEZ U v 7R — NILA | B EE T EOBIEEZIRILT H72DIZS A FOHFT
METDZY 7 b7 s arR—3r bbbz TWET, —EOEEIIFEHLTWDE 7T 7 4
J A« T X T H(QXL vs Virtio GPUNZ L » TFXFEIT TERWAREMENRH D £,

SPICEIZHFIZ VT AT 4 T OEILVMEEAMCT A7 Ky 7 L0000 0 RRZ@FITENT-
MREERMIELET, XKD 7470 MIlOXx v VU ITRBEERIEMEA Y v RO L 5 7
WREIC L Db TT,

BFESCHR

https://www.spice-space.org/documentation.html

757 4 7 APCIVNA A )L —

GPUSARZ)L—{F, RA N EOYFLT T 7 4 7 A « B— RDOBERRT 7 v A~ 28
H: L F4, IOMMUIZZ 27 AE Y BEE 7 7 B 224445 —F, VFIOIZZ 2 ROSHD 75
TAT A e RIANRBHEHBET AL AT 78 AT H e 2HF T LET,

R, R~ NI E DB TR AT ATHE0D L ) ICETOWEGPUDKEREZ I T& 5
X2 ¥, FHHTDHGPUICHL LV ET, ZhE~LT - T A AT LA, 3DT7 7T
—3¥ g, CUDAZR EZEATHET,

PCISA A L—%FiH Z LT, BFAMCHOEB~ L AHEHEINDOERSZ EIZERELT

TEW, T LA —U I RBODITTIEARAWVWSEDDOERRAY v RIIEED T T 7 4 v 7 M
LKL AT —2 Rt LEd,
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7
BT LT

ARETIHE, AL SNTZREOMHREOMEZ T IV AT AOMEEZ T Ny 74 57-9DIC
ERAAIRE/RR S AT b« Y — L BB BiF £,

LW ILF « v—T ok L—ZAfEITIRedHawk AL —TF 4 7 « AT LAORH U U —R
WKEENTWET, ZHIFHA L AX T TEBEINTZIOOE 2 —ZEEDO VAT LD b
V—R e X TEHETHIEEARRBICLET, ZOH LRI, VT AZA LT TV
—3 a3 VOMEBICEE A MITTAREME D B 5 VM-8 A S OB A/ER 2 815 & 23k
TULBREE DT Ny 7 TIIARAIRTT,

TNTF = FU—RABREERIEHT AL, =R T EETOSF A NVMIZREL 7 v v
7 (TOD: Time Of Day) % ffi > CRIMITH2MERHV T, NL—RATHZDIZEKT A NVMET
chrony % BR#ET 5 12135-1—=2 D [chronyEfTOFNE] HAESR L TFEW,

NOTE

HA Do AZ T« X —TSCXRIBI &2 Z & RN
7o, BEDOUVAT LD N —RAE{THOLHEIITODZ A L« A X
TROIHEEHTOILERHY T, FL—R « Y — /L TTODX A
D R T e ayy e AT g ELTIEIRLTFEN,

AETITROFERER I LET

e RedHawk CH7HR— h EINBHKVM kL —R& « f X K,

e Xxtracel ## 9 DRedHawk b L — A& « YV — )L OFHEZHH, b0y —V(IfHHE xR
v R e TGy o A BE—T 2 —AZEHLET, xtraceBLOFH LW LT « = —
UHERE R TR A R E1ODF A RVME b L—RAT 5 EFEEHET,

¢ KVMRTZ A kP —ERLWVWHLETOH LY —E A, KVM-RT# A b - b —E 2%,
FARNDZ—P =2 T TV r—a VIR A M e A RN= NP =L VA ENTZ
MEEE T Vv AT IR EE 25 L WT AU r—Yvary - Fulsow— L H—7
I—Xﬁf“j_o

NightTracel%Concurrent Real-Time3 &t 92 47" > 2 5 T9, NightTracelXNightStar~” 7 I
U —D—E CREERT S MR Y — L, FL—R - F=FINET —F >, T—FED
BB = —F I — XA LT — X Offi e —Y— TV r—3 3 TH
RRICT D207 SV r—vay - 7alIIvy A4 —7c—AAP)THRSNE T,

KVM-RTCNightTrace % 9~ 2 J7{E O EHIZ DV TIE, NightTrace User’s Guide?> [Kernel
Tracing with KVM-RT] THAZZSMR L TF IV,
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KVWMFL—Z « £ RV F

VA FIZRedHawk AR L —F ( » F + AT ATHR— F IWDHKVMD ks L— R A[RE/R A X |

“C“‘g—o

KVM_

KVM_|

ENTER_VM_PID

TAUTHRA N e =RV 57 A BVMIZFEAT/HIEN R R SN A EI5 & - S b —ik
RI72EFEA X R TT, RA RSB A RA~OBITEANIEA b « VAT 5 LOKVM
ETVa— Wk AR ERET,

EXIT_VM_PID
ZHUTT A RVMIN DR A b« 1 — R VIZEATMBEINIRSE SN D EICE 2 Shd —i%

IR BRI A X F T, F A RDLERA MA~OBITERKIZEA b « VA7 A EOKVM
ETVa— VXD EREnET,

KVM_EXI1T_HANDLER

ARA N NI, MSROFEAIY 38 L EZ AL END E12I1TEHEZIAEN SMSROFE
BET—H & —HEICRE LTZHBEO X 5 VMO TICET 2 BEREZRIET 2720
ICRigkR SN E T, A MIKVM EXIT VM PIDOE#ZIZFEHF I E T,

KVM_GUEST_HC_START

KA XY MEIRA FAO AL R—=a3— )L &ATHEANIZ A FVMIZ L ek S E T,

KVM_GUEST_HC_END

KA R MEHIDNA N =T = LN BRSO TZERICT A FVMIZ L DRtk S E

KVM_HOST_HC_ENTER

AA R MIFITR R A R—a =)L« N RT—IZETHHEANIAA b« VR
Tk VEEENET,

KVM_HOST_HC_EXIT

BA R MIFEITR IR AA N —a— )L s N RT—Z T LTZERIZHRA -« &
AT AR ESNET,

xtraceZfE->7=—x)L+« FL—2R

xtraceli¥# 7o L —AB LT RS a~vr R FG4 v A X —T 2 — AT
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xtraceliRedHawk4 XL —7F 4 7 « AT ADccur-xtrace Xy r—JICAE LB
h . Xtrace -<function>& W\ I L BTN DD — )L EE A TWET, KNy r— D Tt
EINDHZETOa~vr ReETAT T Y #BHT5HIT1E, RedHawkv AT A TCTREFETLTFS
AN

rpm —ql ccur-xtrace

AR 2 FZ6 CEHEMNREIIN D Y — LT, fHERHAE W 204 T v a v OB%E L
TEERLET, B IOMhoA 7> a2 23T 5I12id—helpt 7 a VEFEHLTTES
AN

xXtrace-run:

vzl avwy ROFETHICxtraceT — X X ¥ 7 F ¥ LET, Ra~vr Rida~vr K-
FTAVTHRETAMLENRDH Y £, a~r FETHRIIIxtrace-runiZfE1E L ¥ 3, -o4
7' g VidxtraceT — X DNMRIESNAHNIT V7 V) 4B ERELET, -mbEEE A
Tva Ui b L= AR ERB T b iuxtraceT — X BNERIZR D GAIHEHT 5 Z L3 AlEE
<7,

xtrace-multi-merge:

a<w K« T4 TRESNZxtraceT —4 T4 L7 N E1OD< LT «w—T T ¢
L7 PUICHAELET, 2 bidxtrace-runNEB Sz &Nz 4127

VTd, avwr R 40 TIEARRA MDD, FL—ZXF 552 NVMIZ LIZ120DF 1
L7 NV ZEBELET, ot 7 va IERTLIVANT =Y T 4L NIDT 4

V7 NUAHERELET, B2 a0y 7 (TOD)/Z I N RMAMETH S Z LICEELTTE
Xy,

xtrace-view:

o — N B AT RE 22 X TxtraceT — X A LF R L E T, xtraceT —4 « 5T 4 L7 b
VERETOILENRDHD 7,

xtrace-ctl:

12F 213 OCPU LD I — R bxtrace T Y = — VORI Z UL U E 4, EREFE— N
T, FLUSH, PAUSE, RESUMED L 5 7~ ReEa~wr K 4 CRELET,

EfF] : xtraceZ oL F v —T ¢ FL—2

AHITIEARARN « VAT AEFARNVMT R L —2R « XU FEFRIRFICE Yy FFx L, FD%2
DD ML=« B THEIDICHELET, Z0fiZa—Y— - T U Fr— 9 UBNRPIDSHy
DINIZRT 2 Z e Mo TWA I L &piReE LET,

NOTE
A RVMZ b L— 2T HRNCRFZIRMI 25 L. EIT LT 2o 4

ERHY ET, N L—RT 5K % DVM Tchrony % B4 T 5121, 5-1
R—=T® lchronyE{TOFIE] HESRL TTFEL,
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1. XTI RTHRAN VAT LEZFL—RAL, 2—HP— - T TV r—3 9 ik
BT 20005 LY b EWEEA Y —F L ET

rm —rf xtrace-host
xtrace-run —m overwrite —t tod —o xtrace-host sleep 600 &

2. PL—REFRAINPBYE—FCHBLET, 2= —-T 7V r—va VB F A VM
TRIRLZERE, FU—R - Ry Ty RT7 Ty aINET

ssh guest. vm *rm -rf xtrace-vm;
xtrace-run -m overwrite -t tod -o xtrace-vm \
bash -c "(userapp || xtrace-ctl flush)"™"

3. FL—R - RyT7y%a7T7yval, RAFCRL—RZEELET :
xtrace-ctl flush stop

4. FL—R+F—=% T4 L7 MIESFZARINMPLEA L « VAT AZ2E—LET
SCp -r guest-vm:xtrace-vm .

5. FAMEFRARDRL—R T4 L7 M) EIDICHRAELET :
xtrace-multi-merge -o xtrace-merged xtrace-host xtrace-vm

6. MESNZFL—AZ T A L AZ T > TU~NFRZTEARLET
xtrace-view xtrace-merged

FIREND 7 4 —/V Ridxtrace-view~DA4 7 g U CHIEISNE T, ROHEABEIO T 1 —
NV RIE, AL« AZT(TOD), A M4, CPU, A X2 KT,

CPUIREFR A MZxtT 25— N7 TUTO5HTIE, Tvml 0] (X7 2 RVM®D 7B A R4 R
fvinl] OFBCPU 0& &R L £,

23.404455270 host 3 INTERRUPT_ENTER [apic_timer]

23.404455720 host 3 HRTIMER_CANCEL [OxFFFFFFFf8e8f84e0]

23.404455898 host 3 HRTIMER_EXPIRE [OxFfffffff3e8f34e0]

23.404456627 host 3 SCHED_WAKEUP [740216]

23.404456854 host 3 HRTIMER_EXPIRE_DONE[OxFFFFffff8e8f84e0]

23.404456971 host 3 HRTIMER_START [OxFFFfffff8e8f84e0]

23.407646071 vml O SYSCALL_EXIT [openat]

23.407646321 vml O SYSCALL_ENTER [read]

23.407646512 vml O FILE_READ [3]

23.407647171 vml O SYSCALL_EXIT [read]

KVM-RT# X | « 3 —E X

ARSI, VM TEITLTCWAEN—KR - UTAVHE A L - T 7V r—3 3 o OMERRICEER
WL RIT LD RRVEMERVME R A NEOMEERZ5I &R T AREERH Y 9, Zh
HOMASERO—EIIREIN S/ E T ITHFR LIS WAREMERH Y F3, 2 b Dy — ATl
BRI N L—ADT 7 —F3+o0TiEd v 84,
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KVM-RT# A b « —E R (L, FAIDZ—F—2EWT 7 U r—3 g VIIEA R« g 3=
AV—ICL O ABSNTHERE T 7 AT 225208 LWT ) r—yvay--7arss
= B =T 2 —AWETT,

B L DOEFRT 21505 KR, &7 7Y r—ra Ly ORIZEEN TV AR 5 EFT 5
WEMHT A LT, 77V r— a UBFEEOKRR TH D RERESCK A 2 7 E72k
FEDENDNRAE LIZROREEZT 7V r—2a 3o TWET, TO LI RERITBWT,
KVM-RTZ A | « $—ERFIT7 SV r—3 3 VHREICKRD L5 a8t L ET .

. FARNMTETHOT 7Y r—a VinHLEHEAA N EOFEE R0 7/ K L—2A
FERE( % 1. syslog, NightTrace, xtrace \ZBIHED & 5 A R NTF—F Zitdk L E 7,

2. FA KN EDxtrace Xy 77 HET7 T2 LET, ZHIEIFTARNERANDOE DNy 7
7 HRIFERERC T T v v 2T B0 A b EdDxtrace’Ny 77D —H)L « 75 v
2 BB DY D ENARETT,

3. ARV MDOIEFEZBLESE L0, BAA DI 0y 7 OarT XA N CTHRIICHERTE
FINTZ DA N paiRgk LET, Fl2E, TR R N EO2ODRRS 7 A b
TS E L,

VML | :

host: "VM1 is about to start A"

f](;ét: "WM1 just finished A"

VM2 E
host: "VM2 is about to start B"
host: VM2 just finished B"

RAFTIEH, FAMDIZ Oy 7 DaryTHFANT—EHOAL R N2 RD 2 ENA[RET
ERE

host: "VM1 is about to start A"
r-1c-)ét: "VM2 is about to start B"
r-1c-)ét: "WVM2 just finished B*
r-1c-)ét: "WM1 just finished A"

avw Yy R TA4 2 A F—T 2 —Akvmrt-gsB L7 1 7 7 U libccur_kvmrt_gsTig
SN HKVM-RTZ A b« —E 2 ORREIT, RETHEICHA L E7,

F7-. FL—RAERKVM-RTZ A k « $—E2ADA X hBLOE R b EF A NVMTHEL)
BT RED—FVEB) T A—Z R BBR I N TWET,
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KVM-RTZ A R « b —E R« G5 e f LU HX—Tx—R

7-6

WOREEN T 4 77 U libceur_kvmrt_gsz 4 L TRk nE 3, 47 v a VR AEICE
T HFEAMZ Wit ibeecur_kvmrt_gs(3) Oman—Y %2 B L TFE W,

man~— PILLFICRLH SN I2 DT DOBBED A PRzl > TR 2 L 23 a[ge T, 1 -

man

bool
bool
bool
bool
bool
long
long
long
long

kvmrt_gs_available

kvmrt_gs_available(void);
kvmrt_gs_ping_available(void);
kvmrt_gs_log_msg_available(void);
kvmrt_gs_xtrace_flush_available(void);
kvmrt_gs_xtrace_log_data_available(void);
kvmrt_gs_ping(unsigned long cookie);
kvmrt_gs_log_msg(char * msg);
kvmrt_gs_xtrace_flush(unsigned long scope);
kvmrt_gs_xtrace_log_data(void * data, long size);

kvmrt_gs_available

kvmr

KVMRT GSA > % —7 =—ANEE L, ARMEE, Fa SN TOISue & L E T,
[FAERICkvmrt_gs <function> availableiZ, % DKVMRT GSDBIEMNTFEIE L, b S,
TPl STV Etrue i L £ 9,

A =7 2= AR AMEIZWTHOBBEOR A EZERT 5 2 & TIERWI LICHER
LTF&EW, B, FIFATREZR A OO Uitk 2 2B X ¥ B IS RBd 5 Al etk
NHO ET,

t_gs_ping

cookieZ o> T/ng 78— F—|Zping L E T, ARBEIEKO B, 7 A Mil& AR Ml
MO P L — 2 LIRS DR D 2 & B[R FIET/NA /=34 H— L TVMEXIT
AR NEPFTRICRAESED O a bt —£ 723 E 0 Y TORWHE TIRER A T =
RN PR MRS B2 LT, AA ¥ —T = — A dxtrace S FIF FTREZR G A IS5
4 Dxtrace X b EAKRLET,

kvmrt_gs_log_msg

INA PN—= S P DOEHE T — )b« B X« A B = A L& L THEWASCIT ¥ 2
b Ayt—U%F8LET, msgiEHERRNULL TR T3 ACERESLTFHI~DRA
B =TT, NAN= R P =L NWFTHOFRE S SCFIORKELZHIRLETOT, &
HRTNEA v —UNO0EED LN FREERH Y £3, BLTD
kvmrt_gs xtrace log datat, ZIR L TTF X\,

kvmrt_gs_xtrace_flush

AR A FOSDOFLUSH xtrace XV b & FKAIEF T,

scopelIFLUSHIZ &4 1T 2CPULHIFI L £9 ¢
KVMRT_GS_XTRACE_CPU_CURRENT
KVMRT_GS_XTRACE_CPU_VM
KVMRT_GS_XTRACE_CPU_ALL

BAEDCPU, BEOVMEILL TWAETHCPU, A~ « VAT ATT VT 4 T hAe
TOCPUIZFNENFLUSHEZ 31T L £9°,
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kvmrt_gs_xtrace_log_data

FA MU E R A MAO2 DB —FT Dxtracef X b & LT, sizeNf FEELLEON
AF U odataNy 7 7R LET, A A" =L T o R EE bR A X
EHIBLETOT, L QRTNIERREEINTZT —FZ DY EED LD AlREERH Y £,
iR dkvmrt_gs log msgb B L TF IV,

KVM-RTZ A R e 4 —FER e a<w Re S, e f U E—Tz—R

WD~y RRkvmrt-gs2~> K« T2 « f U —T 2—A& N LTCHREtEESNET, £
va v EEAGEOFMI OV TIEkvmrt-gs(1) ®manX— P E SR L TFE W,

kvmrt-gs [OPTIONS] [COMMAND [ARGUMENTS] ...J ---
available
KVM-RTZ A | « %—E 2 HFH 7T5E 72855 1XSUCCESS K L £ 77,
ping_available
lping] =~ RAFIAHAEE/S A 1XSUCCESS &K L £ 97,
ping COOKIE

COOKIE (fE& O — ¥ 238 E L 728K (unsigned long int)) & f# - TonA 73— 3 HF—|Z
pingZ FATLE T,

log_msg_available
lMog msg| =~ RHAFIHFIRE/LH G 1XSUCCESSZ i L 7,
log_msg MESSAGE

NAN=R A P— DA v — V%508 L £, MESSAGEILiE i 05| & & ASCIILF
FlETIT16EE Ty a— Rz 1 IO E L LD RIEETT,

xtrace_flush_available
Ixtrace_flush] =~ > RAFIMHATRE72 85 A 1XSUCCESSZIE L £,
xtrace_flush SCOPE

HRA MOS EdDxtrace’Xy 7 7% 7T w2 LET, SCOPEIXRDWT I A[RETY -
(0: BIZEOCPU ; 1: £ THOVMCPU ; 2: & TD7AR A FCPU}

xtrace_log_data_available
Ixtrace_log_data] =1~ > RAF|HAIRE/2 455 1ZSUCCESS AR L £ 9,
xtrace_log_data DATA

INAF Y - T —F DIREE Txtracef X b itk LE 3, DATAILEE O5| HFF X ASCII
FEHNETFIGER T a— FENT723 1 MO LD LR TEETT,
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KVM-RTZ A K « H—FE X« fhL—X « f R |

KVM-RT# A b « —E R [FfFELAxR L —R « A XU MEFRFELET, ETCOAXRU b - XA
TRATELTEL, 7 A MITIE* GUESTA ik 4L, A MAITTIE* HOSTAS GRSk S AL E
TO

&7» X 70X B0 RIL. *rx}\&/fx rVM®D 7 v v 7 BEIM L T Zaue]
MR DD, ET-IFMHERBBRAEEH L-BEIC FL—2 « o N TPRIRTREZ L A 14
Z> LT,

KVMRT_GS_PING_GUEST
KVMRT_GS_PING_HOST

ZHNBIFKVM-RTZ A b« —E 20 lping) BHREIC XL VARSI ET, FEMIC OV TIT
kvmrt_gs_ping(3)Z&M L T F&uy,

KVMRT_GS_FLUSH_GUEST
KVMRT_GS_FLUSH_HOST

N BIEKVM-RTZ A b« —EAD [xtrace flush| HEREIC LV Ak S £, #EHlIC>
WTlitkvmrt_gs_xtrace flush(R)ZZMR L TTF &V,

|

KVMRT_GS_LOG_DATA_GUEST
KVMRT_GS_LOG_DATA_HOST

ZNHIFKVM-RTZ A b - 4% EAD [xtrace log data] HEAEIZ LV RS H.
XTRACE_EV_CUSTOMIZHELL L TW 4, FHMIC W T
kvmrt_gs_xtrace_log_data(3)Z &ML TF S,

KVM-RTZ' A | « h—E R « I—R)ViLEIRT A —F

7-8

KVM-RT# A | « —E R (L, BEEHIRDO D —FL « RT A= BNEMEEN TV B LEN
HAHZEEFERLET, 1D0FKRRA N « AT AT, FOMIZZF A FVMIZEHE L TWAHICHE
ELTF&EW,

kvm_kvmrt_gs_hc_host_enabled=

[KVM, x86] KVM7AE A F TKVM-RT# A b « $—ERADNNA R—a—LEFHLET,
INEIEMICEHET D EKVMRT_GS/NA 73— a2 — Lk L OES# 9 5 GSHEfE R 7 A |k
IR 22 L 2R A MIFFRILET, ZHEFKVME Y 2 — /L OKRA MIVST A —%
T, T 74 MIOEE) &2 £,

kvmrt_gs_hc_guest_enabled=

[KVM_GUEST, x86] KVM %" A k TKVM-RT# A b « h—EAD /A /X—a— L EFHIZ
LET, ZNEIEMCERET D EKVMRT _GS/A 73— 2 — /LB L OF OREREM R A b
FOREEINTGE, MHLEHTH2ZEEZT7 AR - I—FRVIZHRLET, 2y
A MUD T =RV« RNTX=FTF, T 740 MIOIEZR) & 720 £97,

kvmrt_gs_syscall_enabled=

[KVM_GUEST, x86] KVM#”" 2 k TKVM-RT# A bk + $—E ADMHEL AT La—)b
(syscal)ZHENC LE T, TNEIEZINICEHRET 5 LKVMRT GSH#Hiv A7 La— LB &
WEOHREE 7 A N CIATHO2—Y =M 7 7Y r—va VIRET 22 625 2
ke =R LET,
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ZHUTT A MUD T —F )V « RTA—=HFTT, T 74/ MIOEERH) & 720 F7,
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frekA
Supermicro M12SWA-TFONUMA~ v &7

AP T, Supermicto MI2SWA-TF 7 > h 7 4 —AD7=HODT/NA A « Aa v h LTOFR—
FONUMA/ — R« vy B 7120 T L £,

KVM-RTH 5 13 Supermicro MI2SWA-TF~#—FR— K& HZE L T\ E T, AR — KIZAMD
Ryzon Threadripper PRO 5975WX & 5965WXD i 5 & AR — F LET, M A7 AL HKVM-RT
Ui e L THEATAR I TOWET,

KVM-RTHR B4 % 35122V Tk, KVM-RT Release Notes® [KVM-RTH S, THAZSM L
TTF&EV,

NOTE

AETHHLTWDZOAR— R, KU Y — AWK E TSupermicro &

DRSNS B HOBIOS Y B 3 &, Supermicro M12SWA-TF BIOS
VeV a3 21TT, b0~y By 7 aH35I12iEBIOSIE S

DIVEYa b LTI THLILERH Y £7,

KVM-RT CONUMA~ v £V 7 DEEM

AT LD MR D—E2FAT 5 EBICHEROBVWKVM-RTHERZ L7206 LT, ZIFA
A ZADEGAIRZ B2 HNUMA / — RICHE D Y TT 20 EZBS L, U T AT A LAVMD L
AT —NETFTLET,

NUMA/ — R« = o BV TWEHRA N, UTAEALEIEVTAEA LDF A NVMDTZDIZT
NA ZDEREE BT HDICEETT, VT LZALVMEFUNUMA S — R BT A 2%
FBLELZD, SNLDOT A APMER SN T —F~D XD HNT 7R LKL A
F U= MEINI LET, M7, U T E A DVM T SNRWT A AN Y TILZ A AVM
EFRIUNUMA / — RIZEID B ToND ETWDO U RIBE, VT ALEALLVMD LA T
—AEMLET,

Bl 72 R 2 T D8 — R BANCVMAE 357 34 A28 LIRICVMICER S b
TN A BLEAREZRANUMA / — RZBINTDH 2 L2 E D U T ¥ A4 AVMHIZEEDONUMA
J—R&EFRT L2 L TE, BlziE, 22DPCleAr v ZERT 5 Y 7L H A4 AVMIZINUMA
J— R1£7Z1INUMA / — RACEET D Z EMA[RETT, —H1ODPCleA 11 v k& 1-5MDUSB
A= ME2ERTDHEDIINUMA / — RICEET 2008 KEE 2D £, RO ESRL
TRFEW,

FRNL ADAT y hER—FBETONUMA / — R CTHEIZHEES N TR WO TR
DUEOREMERSH D T EIZHEBR LTIV, T2, VT XA AVMIZ & - TEHAEDOBRINT
IZ72VNUMA / — ROIZEIEHER B Y £, U 7 Z A4 AVMAIGEIR X DHNUMA / — Rz~
T ENDEHLDEBMI TEIVEZLDPCleAry e KDL DT NAANRKETHDHY5E, i
DONUMA / — FIZ L 0 BELAHE SN HIRQITY T4 A AVMIZHEIR S ANUMA / — RICH
HD LB CINDMERDY £7,
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TNRAZABIONOR—FDNUMA/ — K - = B

KVM-RT/N— R = TR & it 2 2 & 2 B L. TRIZNFINONUMA /) — R~D TR
AR A2y hEVOR— DO~y THEBHEL TOET,

NOTE

IOy B IiE, BIOSU BV a L2 0IREEL TV 3
Supermicro MI2SWA-TF D B L £ 37,

AL R— K« TN 2B 21, NVME, SATA) & AR— h (il 1%, USB)D XA - 7 KL A X
HEENTHERA, ZNHDOT RLRIIMEHRFOT AL AR — ML Lo TET 5720 T
B

TOPCIeDKIINUMA / — R~y B 7 L TWAENITENIEZT A A Aay hEFAT
WET, KPCleA v NORIZERINDNAZ « 7T FUATHES L CHEFELET, 2
VMIZPCle/ R A A — T T A A ZBIRT HEECZEN L BB T D202 RH I LET,

1= =} =] o o o
=1 (=] (=] =] (=] (=]
(=] = (=] =] (=] (=]
- () ~ ~N (=) -
~N o <t ™ (=] b
=1 =] =] =1 (=] (=]
=] (=] (=] =] (=] (=]
(=] o (=] =] (=] (=]
=] =] =] o o o

NUMA NODE 0
NUMA NODE 1

NUMA NODE 3

NVME
SLOT1

NVME
SLOT2

NVME Y NVME
SLOT3 O‘O \5_I.2T4
o o AL

EA-1 Supermicro M12SWA-TFD 7 /34 XEZNUMA/ — FIZTT v EV S

i
i
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U7« O FRIZES T SNIENUMA — ROy b OFEEZEALTHET, HFTIEKD
FIRENTVDAEALD)R— FEFICHHIGLTWET, ZORFEDOR— NEET A
A e Ty VEVMIZRA AL —SE D NERET DEEIHEN OB R — FOFEMLEATHE

@_O

@

of
0|
o|
ol

I nE - o
- B -
[ = =

NUMA NODE 0
NUMA NODE 1

Rear Panel 1/O Ports NUMA Node
1| COM1 0
2 | VGA Port 0
311Gb LAN Port (i210) 0

USB3.2 Gen2x2 Type C, 20Gb/s

USB3.2 Gen2 Type A, 10Gb/s

USB3.2 Gen2 Type A, 10Gb/s

10Gb LAN port (AQC113C)

O 00~ O U

USB3.2 Genl Type A, 5Gb/s

10

USB3.2 Genl Type A, 5Gb/s

11

USB3.2 Gen2 Type A, 10Gb/s

12

USB3.2 Gen2 Type A, 10Gb/s

OO0 O 0O|Ww Ww o

EA-2 Supermicro M12SWA-TFDI/O7R— F#NUMA/ — FIZT v E VS
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f+4%B
SR-IOVD%iE

ARIEIEISR-IOVOFRE Z TN E T, AN O] Tldintel Ethernet Converged Network Adapter
X550-T2ZFIH L £7

—HEBORRE I REE 7 A SR T D ENCSE L 22 97, SRIOVIEEE A 5o — RAvR
A NEIZA VA= ENTZHRO K D IZSRIOVOREEFIE L TTF I W

1. SR-IOVHEREZFF DN — RBAHRA MIA YA M= EINTNDH I L&A L, pCi
a< FHATHBRO I — REHELTTFEW

# pci | grep -i ether

0000:21:00.0 Ethernet: Intel Corporation Ethernet Controller 10G X550T
0000:21:00.1 Ethernet: Intel Corporation Ethernet Controller 10G X550T

2. T A ZANSR-IOVEEREZFF > TWA Z L, FRRICHIH CTX AVEDORRE Mo
VEOE ZMER L TF XU,

# Ispci -vvv -s 0000:21:00.0

[---1
Capabilities: [160 v1] Single Root 1/0 Virtualization (SR-10V)

I0VCap: Migration-, Interrupt Message Number: 000
I0VCtl: Enable+ Migration- Interrupt- MSE+ ARIHierarchy+

I0VSta: Migration-
Initial VFs: 64, Total VFs: 64, Number of VFs: 0, Function Dependency Link: 00

VF offset: 128, stride: 2, Device ID: 1565

Supported Page Size: 00000553, System Page Size: 00000001
Region 0: Memory at 00000000b0d00000 (64-bit, non-prefetchable)
Region 3: Memory at 00000000b0c00000 (64-bit, non-prefetchable)
VF Migration: offset: 00000000, BIR: O

Z DT A ALK 6AE O AR RE(Virtual Function: VF) 2 #k32 2 & 23 nlHE CHIE
RSN TNDDIF0THD Z LITEELTTEY,

3. VAT AREMEFIZVEE AR LT F SV, YF%RE(Physical Function: PF)Z B8
FHA L E—T 2 —AZPFELTFEN

# Ishw -class net -businfo

Bus info Device Class Description
pci@0000:21:00.0 enp33s0f0 network Ethernet Controller 10G X550T
pci@0000:21:00.1 enp33s0f1 network Ethernet Controller 10G X550T

ABITiX, PCI7 KL A 10000:21:00.0] TA > % —7 x=—A lenp33s0f0] DX550TH—
ROIEEDOR— MIELEFETWET,

B-1



RedHawk KVM-RT User’s Guide

BES DA 27— 7 = — ATk U THERLT D (A RE DR 2 BT L TR S v, FEATH1 -
# echo 2 > /sys/class/net/enp33s0f0/device/sriov_numvfs
WS NTEVFZFR LT RSV

# Ishw -class net -businfo

Bus info Device Class Description

pci@0000:21:00.0 enp33s0f0 network Ethernet Controller 10G X550T
pci@0000:21:00.1 enp33s0f1l network Ethernet Controller 10G X550T
pci@®0000:21:10.0 enp33s0fov0 network X550 Virtual Function
pci@0000:21:10.2 enp33s0fovl network X550 Virtual Function

ETHRE LA v % —7 =— A% L T2 DVF(enp33s0f0v0 & enp33s0f0v 1) 23 A % &
WE LT,

VFIZM B OIOMMU Z V— I SN CWET DT, BB 7 A Moxt L ClR CPF&
HEHETDHVFEEAIZPCUNAA L —5IToTNDH I EIZEET S Z LIFEETT,

# pci -G

-1
IOMMU Group 45:

0000:21:00.0 Ethernet: Intel Corporation Ethernet Controller 10G X550T
IOMMU Group 46:

0000:21:00.1 Ethernet: Intel Corporation Ethernet Controller 10G X550T
IOMMU Group 56:

0000:21:10.0 Ethernet: Intel Corporation X550 Virtual Function
IOMMU Group 57:

0000:21:10.2 Ethernet: Intel Corporation X550 Virtual Function

Fio, EOL D ITFAEBBEERRD KT A NEFHT2ONTEELTFE,
# pci -v 0000:21:00.0
0000:21:00.0 Ethernet: Intel Corporation Ethernet Controller 10G X550T
(numa=2, iommu=45, driver=ixgbe, irq=48, msi_irgs=265-269)
NIC "enp33s0f0" (ec:e7:a7:07:79:44)
# pci -v 0000:21:10.0
0000:21:10.0 Ethernet: Intel Corporation X550 Virtual Function

(numa=2, iommu=56, driver=ixgbevf, irq=0, msi_irqs=270-272)
NIC "enp33s0fOv0"” (76:da:1f:8fF:a3:ch)

4, FHRIE L IESEZEF ST T, VAT ARBHICIAERERES R SN Z L
ZHEFICT HITIRODFERH Y 97,

B-2



RedHawk KVM-RT User’s Guide

a. EET AT A—Z
AR L7 & D ICHBBERED R T A NZREL, 2D R T A REFHT 2821y
FT—27 « H— FIZK LA X —T 2 — A Z &AL 2 IR RE D e K
BCHREAT TG A—FZBEMLTTI, f#i:
ixgbe.max_vfs=2
/etc/defaul t/grub®GRUB_CMDLINE LINUXOD#EZIZEE) A 7> = v %
BIL, NR=R - F 4 AR Ea— g 0@ LI ETgub” 7 A L% B
LTFEW,
Ubuntus A7 A -
# update-grub
RHELEH# 3 AT A
# grub2-mkconfig -o /boot/efi/EFl1/redhat/grub.cfg

b. modprobeffik 7 7 A /v
WHESRED N T A 4 & fE > CT/etc/modprobe . dDO IR 7 7 A VA4
L, ZORIFANEHHATLELRY NT—F « H—RIZf LA F—T = —
AT EANTHERLT DI ITARABERE DI R R A7 v a B TR E W,
il

# echo “options ixghe max_vfs=2" >>
/etc/modprobe.d/ixgbe.conf

5. RAEREREDMERL S &, MLDOPCIT A A & —FEICVFIZBEHEAH T 540 72PCLT /N
A ABF A NIRAANL—LET,
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fT#xC
PCIX X X )L —iEBj/XT XA —&

AETHHEN TV B35 A—F[FRedHawk > 2T LADFENE/NT X —F |ZBINT 5 Z &0
WHETY, H— R VREN T A —Z ZEIE X OEIRT S i2idblscfg() 2~ K& L,
BEEFNNCT AT AT LAEFHEBH L TFEN,

RedHawkV UV —Z8.XTW\H
RedHawk U U — A8 XWEITHD VAT ACIHREBRET D Z EXNEITRY £T .
intel_iommu=on

RedHawk 8. X2VNENET D Intel X— A DT AT AI N A Z L —FZFGINZT D202 —F
JLTintel_iommu=onZ A NI 2 LE R H Y £7,

AR MEREM EAAT Y g

RALOMEREZA ESEHT20, WHANTT D Z ENARETY ¢

iommu=pt

KAT g NI RAANV—THEREINSE T /31 A% L TOAIOMMUZ A2 LT,
Bl AA MRt L9,

NOTE

RKAT L a ATBRTON—=RT =27 THR— SN TWDLDIFT

TH0ER-AL, NARANL—NRIRT HHE, KA4E7 T a UITHEIBRL
TFEW,

757497 « — RTIUH

5k £ OPCl-e (PCI Express) 7 — RIZIBMD B — R B /N T A — & 2 ET D03 72 < PCIY
AAN—THEHATHZENARTT, 77747 « I— RIS TT, 7797147 « 1—
RIZARA RO RF A NIZER S LD RTOREHIIIZVFIO KT A NI KD BERINDMEDH
nET,

ROBENSNT A—=ZEITTT 4 v « A= FENAZNV—F 57D T 5 Z £ AEETT,

Ispci -nnk= <> RiETF A AT M EREREHFDLZDICHHFIEETH DL Z L IZHEE
LTF&W,
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PCIN Y & — & T3 RAIDIITROAFE N[O HFICY X PRARSNET,
BUS:SLOT.FUNCTIONDE HIT AN B SINE T, 7T 7 4 v 7 « H— FiZx LIEEDO T
A AMY A NERENDHEE, ETCDOT A AZEDHNENHD 9,

FRA R FEET HITITRD2ODEBENNT A—F D) H1OEHAT 5 Z ENARETT, &)
DR RNT A= N —FHEICHEHATEE TN, 2500 LDIEF VAT AR IR F—LF
NA ADEFRFON— RBEBEH L GE B E LD FT,

1. vFio-pci.ids=[vendor:device,...]

AT A —HIIVFIO KT A NZEI O Y THPCIT NA ADH o~ EH Y DY A h &%
ETDHIENARETYT, &7 /31 Aidvender:device THRE L £ 77,

NOTE

RIEE) T A =X BEHABHC AT DRI LR — LT3 R
IDERFOEE DO — R H DA, A MIWVWTHOT A 24
UNZHEUEB L OER T2 2 L3k < 720 9,

2. vFfio-pci.addrs=[BUS:SLOT.FUNCTION,...]

AKoRT A —HIIVFIO KT A NZE Y Y TEHPCIT /N, ADH ~RFEY DY A &2k
EFLET, K731 Z|ZBUS:SLOT.FUNCTION T E L £,

AEEN) T A= IV AT DR CRF =L TS, RADEFFSEED T — KR H -
T, RA P LD — RERHATESZ LI LEWGAICHERATIHERNDH D £
j—O

NOTE

VAT LDH— ROYEPRELEIZER RS H5E
BUS:SLOT.FUNCTION®D R EIEE > TV D FEEMENRH Y £
THMITHMLERH Y 7T, BHE LSS, I —X/VEE)NT X
— A DBREEFEH L TCUAT L HEHTILERH Y F7,



