
Virtual guest RAM

0x00000000 ./firmware.bin
0x000ff000 ./cmdlist
0x00100000 ./Image
0x01fa8000 ./rootfs.img
0x03da9000 ./virt-v8.dtb

Virtual NOR flash

sdcard.img

qemu-system-microblazeel

qemu-system-aarch64 bl31.elf u-boot.elf

boot.scr

boot.txt

PMU MicroBlaze

PS AArch64 4xA53 + 2xR53

zcu102-
arm.dtb

https://github.com/Xilinx/qemu-devicetrees.git

-boot mode=6

https://github.com/Xilinx/device-tree-xlnx

system-
top.dtsi

system.dtb

gcc -E -I [...]  system-top.dsti -o system-top.dts
dtc -I dts -O dtb -o system.dtb system-top.dts

https://github.com/Xilinx/qemu.git

https://github.com/Xilinx/u-boot-xlnx.git

-hw-dtb zcu102-arm.dtb

fatload mmc 0 0x200000 uvmm.bin
fatload mmc 0 0x800000 zynqmp-zcu102.dtb 
fatload mmc 0 0x2000000 udisk.img
bootm 0x200000 0x2000000 0x800000

uvmm.bin

vmm.bin

zcu102-
arm.dtb

https://github.com/xvisor/xvisor.git

https://github.com/Xilinx/arm-trusted-firmware

mkimage -A arm64 -O linux -T kernel -C none\
 -a 0x00080000 -e 0x00080000 -n Xvisor\
 -d vmm.bin uvmm.bin

bootargs=run /boot.xscript

uvmm.bin

udisk.img

disk.img

mkimage -A arm64 -O linux -T ramdisk -a 0x00000000 -n "Xvisor Ramdisk" -d disk.img udisk.img

genext2fs -B 1024 -b 98304 -d ./build/disk ./build/disk.img

/images/arm64/virt-v8/
firmware.bin,

cmdlist,
nor_flash.list,

cmdlist,
Image,

virt-v8.dtb,
rootfs.ext2

/system/boot.xscript

Relocation

firmware.bin

https://gitlab.com/buildroot.org/buildroot.git

rootfs.ext2

one-
guest.xscript

vfs guest_fdt_load guest0 /images/arm64/virt-v8-guest.dtb 2 mem0,physical_size,physsize,0x10000000 net0,switch,string,br0
guest create guest0
vfs guest_load_list guest0 /images/arm64/virt-v8/nor_flash.list
guest kick guest0
vserial bind guest0/uart0

Describe the
hardware to
emulate for
Qemu.

-device loader,file=./system.dtb,
addr=0x100000,force-raw=on

Describe the
hardware for
u-boot and/or
bl31 ??

Describes the
hardware for
x-visor

zcu102-
arm.dtsi

mkimage -T script -d boot.txt boot.scr

Imagefirmware.bin cmdlist virt-v8.dtbnor_flash.list

https://github.com/torvalds/linux

tests/arm64/
virt-v8/basic/
arm_plat.h

Remove
shared
memory,
adapt number
of vCPUs and
memory size.

Adapt NOR
flash size (to
increase its
capacity) tests/arm64/

virt-v8/basic/
Makefile

zynqmp.dtsi

Loaded at
address
0x000000 by
xvisor in a
virtual NOR
flash

firmware.bin

Relocation at
address
0x46000000
(in virtual
guest RAM)

vfs guest_fdt_load guest0 /images/arm64/virt-v8-guest.dtb 1 mem0,physical_size,physsize,0x40000000
guest create guest0
vfs guest_load_list guest0 /images/arm64/virt-v8/nor_flash.list
guest kick guest0
vserial bind guest0/uart0

boot.xscript

transfers
control to

Linux

copy 0x40200000 0x00100000 0x01ea7a00
copy 0x40000000 0x03da9000 0x00000cc1
copy 0x42500000 0x01fa8000 0x01e00000
linux_cmdline root=/dev/ram rw earlycon=pl011,0x09000000 console=ttyAMA0
start_linux_fdt 0x40200000 0x40000000 0x42500000 0x01e00000

Creates guest
as specified
by boot.xscript
and loads files
in NOR flash 

A list of
command
followed by
xvisor
dedicated
firmware

A device tree
describing VM
hardware for
Linux kernel

A list of files
and address
at which to
load them in a
virtual NOR
flash

nor_flash.list

cmdlist Image

rootfs.img virt-v8.dtb

cmdlist

follows

Loaded at
address
0x4020000 by
firmware

Image

virt-v8.dtb
Loaded at
address
0x4000000 by
firmware

rootfs.img
Loaded at
address
0x42500000
by firmware

Image


