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APRINITELDN: RAEEIReMEIIRYRT T, B EER ARSI ERhostAZMRIR, ALE

E2— 1728, S Rqgemu-{guest_arch}, llgemu-x86_ 64.

qemu—ARIFREIME, BIESEAHRTRSEHIVMM  (Virtual Machine Monitor) B, fERBBAEIMLAIS

¥, QEMURR E=RBITIE

HH— 1 E2RSR, SWESUURBHIMNEIRS.
aarch64.
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E_HHRIENE, Fouest OSHITESS

A/ANEH

S AAE
B &

NiEphostBRITS IFAIISIE S, =

gemu-system-{guest-arch}, #lgemu-system-




gemulY T{EAT:

fEgemurhE IREFNEARRIEI(E . backend+device,

backendZ2iggemu{ab X MR & ANEF0hostENHI T E,
tlSim, ERTEEEPUNAFERFENNSRE,; BinAvEEE
BEXNAEFRREERN.

deviceRE M EEIWAREBTLERZINIRESEL, tBilglig, M
;ﬁ%%mix%lﬁ’ﬂﬁ I, FTEREHRIREFAILAER --deviceS 4]
EXE.

{sEF3--device helpapSHEEY! HEXT R AVZRATFOH 2838 E F7 4%
IFrBEIR &3S,

qemuRHISEA X 3--F0-.

Guest hardware

Host system

Device

» bus PCI, desc
bus PCI, desc
PCI, desc "Tekram DC
name bus PCI, alias "ahc

name "i irtual IDE CD-ROM™

name "i d virtual IDE disk”
name "
name "1si5 953", bus PCI, alias "lsi"

name ™ bus PCI, desc "LSI MegaRAID SAS 1878"
name "megasas-gen: bus PCI, desc "LSI MegaRAID SAS

name "mptsas1868”, bus PCI, desc "LSI SAS 1068"
name “nand"

name dimm”, de: "DIMM memory module"

name "nvme", bus PCI, desc "Mon-Volatile Memory Express”
namg me-ns", bus nvme-bus, desc "Virtual NvMe namespace”
name “nvme-subsys”, desc "Virtual WWMe subsystem”

name “pvscsi”, bus PCI

name “scsi-block™, bus SCSI, de SCSI block device passthrough”

name "scsi , bus SCSI, desc "virtual SCSI CD-ROM™

name "scsi-generic”, bus SCSI, desc “pass through generic scsi device (/dev/sg*)"

name “scsi-hd”, bus SCSI, desc "virtual SCSI disk”

name “"sd-card”, bus sd-bus
name " i
name " ", bus usb-bus

name “usb-mtp”, bus usb-bus, desc "USB Media Transfer Protocol device”

name "usb-storage”, bus usb-bus

name “"usb-uas”, bus usb-bus

name “vhost-scsi”, bus virtio-bus

name ", bus PCI

name C: -non-transitional™, bus PCI
name i -transitional®, bus PCI
name » bus virtio-bus

name “vhost-user-blk-pci”, bus PCI

name “vhost-user-blk-pci-non-transitional™, bus PCI

name "vhost-user-blk-pci-transitional”, bus PCI
name

namg » bus PCI

name bus virtio-bus

name i i", bus PCI

name ost-user-sc non-transitional™, bus PCI

name “vhost-user-sc: transitional™, bus PCT
name "virtio-blk-de » bus virtio-bus

name rtio-blk-| ", bus PCI, alias "virtio-blk"

name “virtio-blk-pci-non-transitional®™, bus PCI
name “virti -transitional”, bus PCI
name rtio-scsi-device”, bus virtio-bus

name "virtio-scsi-pci”, bus PCI, alias "virtio-scsi"

name rti csi non-transitional™, bus PCI
name i csi transitional™, bus PCI
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J_E-bootéf*ﬁﬁx%%%#aﬁfﬁﬁibﬁ’ﬂﬂlﬁf%, ANdZFMCD-ROMFHEEENERSE, —RRALIRRBRFEL R EMUHESX Y
o)

Boi— 1" &%

—\ =eH
1. EE— NkermnelfYi5(&, Eid-kernel2HUEEE, tbilimage. zlmage. bzlmage, BJLUEIT-appendSZFEEN%
V224, ttilroot=(root file system)
2 30{afE%EBIOS:
(1) gemuZkIA{EEFHSeaBios{E/ABIOS
(2) {EF3-biosE&#EUEEBIOS
3.90{al0&krootfs :
(1) E?%iﬁiii-appendéi‘%ﬁ TErootAVIR &2 FR
(2) BII{EH-initrd2&ggxEinitial ram diskiH{TI0ZK
4 o] LU BB dtbiIR FAYERSR, EbootBIRHEINEE(HER.

Eban:

gemu-system-aarch64
-m 1024 -M raspi3b -smp 4 -nographic
-kernel kernel8.img -append "console=ttyAMAO root=/dev/mmcblkOp2 rw rootwait rootfstype=ext4"
-dtb bcm2710-rpi-3-b-plus.dtb
-sd 2022-01-28-raspios-bullseye-arm64.img
-device usb-net,netdev=net0 -netdev user,id=net0,hostfwd=tcp::5555-:22



—

-device loader,file=<file>[,addr=<addr>][,cpu-num=<cpu-num>][,force-raw=<raw>]
A LAE R elff&TURkernel Iz Eaddritbiit E,
hziZrCoreRYsLis BEEIXHINERY, BIRE.

——

NREHRER LTETRSR, IB2MAIUABENEEFIGEE:
BRIFERR 158 | sE5tHE]
EEFEREEECHSENSE, BT ERSEG FEERERS, MU SEESRGSEENEESIISLLE, NEEENERED
BIEES.
1438689z, B THACD-ROMBISETATEaMISOTS=STHaEs b, (7S

§ qemu—system—x86 64 —cdrom fso imese —boot order=d —drive file=disk fmage, format=raw

#i7 gemu(l) FEESES>T AEFERELENTNER (Fhlfloppy, HESSETMIPEEE), & AoirEiENESs TESSERNEN.
ERESEEESE, FTLEENQIMUESHRET. (2FE #HniTElbESs: )
HE: SAMER MYOESSSHWL1 28MIBBIATE, DEcRIARTEAvhalLiEY —n 8%, Bl -m 513N B -m G,
e
» EETHEE -boot order=x , —FROAPERER boot nemv—on ERAbooEERERAERELTIRY:, FEEETSSRAEEER.
o NERAFTFE (headless) B, HF251E=H5000EOB—MVNCIESEE, TTLIA TigerVNC E=ERIEFANES

vnoviewer 0900
» SIFERETEFEEEESESCD, LUEROEMUTSEENE (EERilEORE Cctrl + Al + 2 ) FRFEREETSEEERE
##. {ER info block EERIGE, FEEA change fFSiEHIEE. & FCtxl + 41t + 1 :EDEEAL.

EITERMECIES 28| semns)

qemu—systen—* 2 (80 qemu—svsten—1386 BE gemu—system—xB6_ G4, BURTEFYZ2E) BEiTELEEIEFY. BiEE:

b qemu—svstem—idB8 opfions disk fmase
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— NEAFRIEEE. HEENENXFIN: -blockdevi-device5E

-blockdev: EM[Gim, EM—TRIZBNT R, F5Eqemudl{aibiEnost=EH ERIRIR;
-device: ENXHFNm, IBEREMUNPRIUERINZSEIER;

-blockdevE&EFIAF— N FSE -driver, FRXE N gemudl{afJlEtRIZE, % DERINE, (HANENEIE)
(1) -driver=file: B cmE@ILAileRIFZZUINEEEK, ASEUEMRAT0OHTAIE.
(2) -driver=raw: Llrawf9BEN0ELigE.

_______________

( 3 ) 'd rlve r=q COW2 . L\)\q COW2 Eg*%ﬁ%}]”ﬁikiﬁﬁo ;I LlrowUrE a8 \E quQOW&Ej*RT%IE
) .. e e
B

--------------------

--------------------

Eva0rros & FRY2022-01-28-raspios-bullseye-arm64-rros.img i, E’)E_JLXEJEHLIFTJ' iR 177]!]%?,

-blockdev driver=file,node-name=my _file,filename=../2022-01-28-raspios-bullseye-arm64-rros.img
-blockdev driver=raw,node-name=ddd,file=my_file
-device virtio-blk-device,drive=ddd
X FnE T fileFraw, tHEJLAERinlinelNE A:
-blockdev driver=raw,node-name=my _file,file.driver=file file.filename=../2022-01-28-raspios-bullseye-arm64-
rros.img

-device virtio-blk-device,drive=my _file



2.qemuif 7 — -blockdevF-device 5ijARIshortcut, FiE-drive:
-drive: f&{t 7 {EF8-blockdev & INEEIG TN, {FEREformat=EtE.

FOH-f ENERERED, TERide. scsi. sd. floppy, EXAnoneflEiXiRERAREIEL
BRI, MRIFAFRRIRBEERIREHITERE, XiT-drivefiRBEEN IRTFGmM, AT EER
deviceTE iR Z R,

FZE-formatE X INEHAIT T,

FEE-mediafARENIZEGARE A, diskFERER—/ B2, cdromZESEI—NIEEE,
BEIIAEdisk,

Eean EERas St r LA Rk :

-drive if=none,file=../2022-01-28-raspios-bullseye-arm64-rros.img,id=hd0,format=raw,media=disk
-device virtio-blk-pci,drive=hd0

FHINXFFERTENX T BimtlfEim

gemu-system-x86 64 -drive if=ide,format=raw,file=disk.img



LA R—E T A EmITEHKINSE
3. (B2, F#INFEH) -hda, -hdb, -hdc, -hdd: FRESAGFMNEGHE, Bz 3 INEREEAIEGSR
&, abcdFziERZiEEEOMRE. ATLUAREZ-media=diskBIBH{ERI— shortcut,
-hda ../2022-01-28-raspios-bullseye-arm64-rfl.img
SBEINRES FHformat, BESGH—NEBiEEormat=rawfwarning
4 -fda, -fdb: XENXfloppy#EOHItRIZEE. BJLAIA9Z-drive if=floppyHishortcut,
5.-cdrom: ENMcdromig. BILUAJIER-media=cdromBdEshortcut,
6.-pflash: TENpflashizORIRIZEE. BTLUARZ-drive if=pflashfyshortcut,

7.-sd: HII— 1 sdRAISUGER
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MERBECERIA T

1.userf==t.

RBRtmYiEADl, FEEEqemufUEIEPSCI— MR, IXPMERHEI IhostFlgemu Z [BIAUNAT
(network address translation) fR5528, KqemuFTiEIIRI R SR EIERE A ZIhostBIM < EE, MMSEIR
ZSE

SEREE, TEXThostEHFHITEYMIALE., (BERXEEFPILESIFEEAIpiMY, SIFTCP, UDPHMY,
(BEASIFICMPHFY,

BRI

(1) -netdev#d-devicefYHEG:

S -netdevAB e EEMMNEIRFMGIR, BIEN hostFIEANLZ BANE(S/IN, Buser. tap.
bridge. socketZs,

S#-device HFIRERMAZ I WANIRESE, BizigsEZRidigExEmInetdev E; EXZ-
deviceFta] LB difconfigEEIZ N E.

-device {net device model},netdev=net0 \
-netdev user,id=net0,hostfwd=tcp:127.0.0.1:2222-:22 hostfwd=::2223-:23

(ATLAfSEhostfwdE N 2 Nim ST, hostfwd=[tcp|udp]:[hostaddr]:hostport-[guestaddr]:guestport)
({8FHgemu-system-aarch64 -machine type=virt -device help&EZE&)

(2) -nicR— MEHMRRIEN TS\

-nic user,model={net device model},hostfwd=::2222-:22



PLBECERITT TV

(3) -netdevi-netfVBS:

-netE— MR FRAVEIR, Ihee EF0-devicetBIEl, FASREN EWIAESI WANZESE, vTLATERENL
HIAREBEII— K, WIREN T netdevEl AJ LUBIX PN -RiEEEZInetdev L, MNRIRBEN, M AIEE
FllhostEAHAYid A0Ahub £, BTLUERname={}2#kiExEhubIBEFR,

-netdev user,id=net0,hostfwd=::2222-:22 Netuork devices:

name "el@0@", bus PCI, alias "e108@-82548em”, desc "Intel Gigabit Ethernet”
- H — — name "el@08-82544gc”, bus PCI, desc "Intel Gigabit Ethernet”
net nICJmOdeI e1 OOO!netdeV neto name "el@@8-82545em”, bus PCI, desc "Intel Gigabit Ethernet”
name "el18082", bus PCI, desc "Intel 82574l GbE Comtroller”
name "i82558", bhus PCI, desc "Intel Ethernet™

INEY — S name " 1", bus PCI, desc "Inmtel Ethernet™

Z:@'LM %m*qjﬁit ° name ; bus PCI, desc "Intel i 7A Ethernet”
name " b", bus PCI, desc "Intel i82557B Ethernet”
name "i82557c”, bus PCI, desc "Intel i82557C Ethernet”
name " a”, bus PCI, desc "Intel i Ethernet”
name " ", bus PCI, desc "Intel i Ethernet”
name " ", bus desc "Intel i Ethernet”
name " = bus desc "Intel i Ethernst”
name "i8: ", bus PCI, desc "Intel i > Ethernet”
name 2 ", bus PCI, desc "Intel JER Ethernet™
name " ", bus PCI, desc "Imtel Ethernet”™
name "i82801", bus PCI, desc "Intel 1828081 Ethernet™
name "ne2k pci”, bus PCI
name "pcnet”, bus PCL
name " 7t
name " 19
name "tulip”, bus PCL
name "ush-net™, bus ush-bus
name "virtio-net-device”, bus virtio-bus
name rtio-net-pci”, bus PCI, alias "virtio-net”
name “virtio-net-pci-non-transitional®, bus PCI
name “virtio-net-pci-transitional™, bus PCI
name “vmxnet3d”, bus PCI, desc "WWare Paravirtualized Ethernet w3™




IX—)EI g%@a% E,\JEEC ..................... \
? A #F > enplss —b- _— tap0 < e / enpls5 e

2.tap/bridgetRz,

tap BT Linux WBCHSAI—MEIMEMBZIRE, A8 tun SR TIXMIReE, BllmeREE4AEIUSEIL,
tun/tap RERERZIMNEANEPHIEZ [EHEIEMMNEIESRTT. tun TIREMKE, M tap TIFESIEERE,
tun %ﬂi‘—?ﬂ%ﬁf?ﬁﬁ IP #UEE, T tap SMNAFERFASHRLAKRIML. FrLA tun 2EDRESH, M tap B
T IGEHTE,

FmB I AR SRIRAR ATER KN R [BfE—EET, —inB 2R IABIIFERIB—in, X3FSLH QEMU
EIEEESIE.

FCERIS VPR E, FEEhostEA EACIEMYT, £ $BXAEERE—MAXRINE:

https://ffwazw08p4j.feishu.cn/wiki/wikcnoGRRRIG8wmMKulhWIRS2Gc
B—NEUBEARIER RIS % https://wzt.ac.cn/2021/05/28/QEMU-networking/

3.socketfRz\: E£Z M gemuiEIULZ [BIFIEE—RI%S,

— NI BZEUBEIR: WRFINREORE 2 EiRE, FJUE— FEAECNimOEESFER (ki —1 =&
imigemuiRBX: )
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* BRI gemuftconfigure iz N--enable-virtfs&24
* FEgemuEZHA I kernel AN IN9pHYSZ HF
*IREEEE

" W13] [14]
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[16] gemupIZZEISEIRY: https://wiki.qemu.org/Documentation/Networking
[17] network socket: https://linuxsimba.github.io/gemu-tunnel-types
[18] network socket: https://john-millikin.com/improved-unix-socket-networking-in-qemu-7.2
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[21] REIREsd= XapBFboot: https://github.com/raspberrypi/noobs/wiki/Standalone-partitioning-explained
[22] ZZE— PN ubuntuRFR IS L https://juejin.cn/s/gemu%20create%20ubuntu%20image
[23] QEMU ELI5 — Part 6, UEFI, BIOS & OVMF: https://medium.com/@tunacici7/gemu-eli5-part-6-uefi-bios-ovmf-
7919facf7e31
[24] How does a kernel mount the root partition?: https://unix.stackexchange.com/questions/9944/how-does-a-kernel-
mount-the-root-partition
[25] device tree: http://www.wowotech.net/linux_kenrel/why-dt.html

[26] bootloader: https://www.scaler.com/topics/operating-system/what-is-a-bootloader/
[27] — 1N BaIRY5IF: https://blog.csdn.net/jiangwei0512/article/details/108176837



