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Cortex-A55 Quad-Core

Corel
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NOEN/FPU/Crypto

 NOEN/FPU/Crypto

Core3
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NOEN/FPU/Crypto  |I|  NOEN/FPU/Crypto

512KB L3-Cache with ECC

NPU
Multi-Media Processor
4K Video Decoder
1080p Video Encoder 2D Graphics Engine

JPEG Codec

eMMC 5.1
-

32Bit DDR Controller
(DDR3/DDR3L/DDR4 with ECC)
(LPDDR3/LPDDR4/LPDDR4X)

Nor Flash /Async SRAM

PCIe3.0 1x2/2x1 Lane
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Digital Acodec
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SRAM (64KB)
ROM (32KB)
OTP(8K bit)

2x ARM Cortex-
A7 upto 1.2GHz

DSP: HIFI4
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CVBSIN
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ARM Cortex-A7 x 2
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Display Engine
DE
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Video Engine
Video Decoding
H.265/H.264
Video Encoding
JPEG/MIPEG
Memory
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DMA
Thermal Sensor
Timer
High Speed Timer

IOMMU

SecuritySys‘tem%
Crypto Engine
.\\\‘
Security ID
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Connectivity

USB2.0 DRD
USB2.0 HOST

SDI03.0

SPIx2

(Supports SPI Nand/Nor Flash)

TWI x4
UART x6

100M/1000M EMAC

GPADC (2-ch)
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LEDC
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Cortex-A9 Core: Linux Cortex-M4 Core: Zephyr

User Application(s)
Idev/ttySoft0 | | /dev/ttySoft1

soft_peripherals LKM

KH: Zynq UltraScale+ MPSoC Softwarg Devedorer Guide

loading
firmware, Message Passing)
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QNX OS for
Safety

Momentics

System QNX Hypervisor
Analysis and
Optimization Multi-layer Ad i
- InterVM aptative
Security Networking Shared Memory Partitioning
Fai}n‘;fa::'tagg{i"g Shared Graphics Shared Audio Staggered Boot
ARMvVS / Intel x86_64

Sitara™ AM5728

Root cell

Application
(Predix™

Mindsphere™, ...)

Realtime Application
TCP/IP

Linux® Jailhouse
Cortex” A15 Cortex® A15

MPCore (L2 Cache, MMU, GIC)

Industrial Ethernet Other peripherals

AM572x_I- ] Jailhouse Hypervyisor
Tvz%wit

https: / /blackberry.gnx.com /content /dam/gnx /products /hypervisor /hypervisorGEM-ProductBrief.pdf
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Task A core 0 tick 5700 mask 1
Task core tick 5701 mask -1
Task B core 1 tick 5701 mask 2
Task core tick 5800 mask -1
Task A core 0 tick 5800 mask 1
Task core tick 5801 mask -1
Task B core 1 tick 5801 mask 2

Task A core 0 tick 6200 mask 1
Task core tick 6201 mask -1
Task B core 1 tick 6201 mask 2
Task core tick 6300 mask -1
Task A core 0 tick 6300 mask 1
Task = core tick 6301 mask -1

s
{




x&

%ﬁ%ﬁj\ﬁ‘f?ﬂ :

Zd S

BlZEA. B. C=/1MESS, BFHICRYLIELR
RAE. EFB5ARBEETEZOL, B, C
RNEEFEMM.

FSAFENT, E37EHMZERSRR
e, (£55B. CEB1MSHNTNRE
AZERIS AT, B. C&ERZI EikXiE
17, ARIFISHRT, B. CERFGAREN
ZiztT, BPAEEN.

G AE

(Jp>

Task A priority 1 core 0 mask 1 tick 15005 — preemptable f

Task A priority 1 core 0 mask 1 tick 18006 — no preempt

Task
Task
Task
Task
Task
Task

Task
Task
Task
Task
Task
Task

priority 2 core
priority 2 core
priority 2 core
priority 2 core
priority 2 core

priority 2 core

priority 2 core
priority 2 core
priority 2 core
priority 2 core
priority 2 core

priority 2 core

mask -1 tick 16000
mask -1 tick 16001
mask -1 tick 17000
mask -1 tick 17001
mask -1 tick 18000
mask -1 tick 18001

mask —1 tick 19000
mask —1 tick 19001
mask —1 tick 20000
mask —1 tick 20001
mask —1 tick 21000
mask —1 tick 21001
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o BaoER{IRREMW IR FFtE(H I,

o AMKIHTFEAMABEEIGPOS (H Linux) IHITIEST.

BB ER SO XD ECREIUNLAICPU, REFFIIMR

o RFHEVIRIATRRSDEC.

o EMCPURRSERESEEMIECPUL, A2EYIE
CPUENER; —MIECPU_ERZNEICPUSLHLE
BRSNS HIEE,

o ZEFI/O£EBHEIE.

o REHAFHTBEREIRETRIMIIEA T E,
BAISRITREES: EUHRIREIACPUABELIaI L thiE 4
P XAMWIEEANTE, BaoABeEENIAREIUTRIIIENTE,
BaoBYFFHTR/N, &KINFI2%EA.

Bao Hypervisor
Platform Firmware

BaoXU=FHECE
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o TEHAEEArmIEYE, NE
none-elf T E5%

TR ERIRS,
*UL,Z\ =E{4F0demo,
WETkEFERsmEERNEGEFImS, BT
B EERBISEEFHIZISDR L,

Ik4EEaarch64-

{E AR A B RN EIRAYUARTZ OZIUSB ;

B LAK R OEENEIREIET, FREEIA
A MIERC e FEFRSIP
1SSD-RIBENRESFAR-E18, FIFFERIE, WIZZERCI
tH. &F|UBootE7x"Hit any key to stop
autoboot B3z BTEiERE EMINHAIZFRF, ARE
UBootapfTHIAaE L EABao:

fatload mmc 0 0x200000 bao.bin; go 0x200000
AT OMNZEEBaofSs, AGZephyriSth, &
e et e T (BE) .

https:/ /github.com /bao-project /bao-hypervisor

s
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U-Boot 2022.10 (Mar 18 2025 - 23:37:11 -0700)
DRAM: 3.9 GiB

RPI 4 Model B (0xc03115)

Core: 209 devices, 16 uclasses, devicetree: board
MMC: mmcnr@7e300000: 1, mmc@7e340000: 0

Loading Environment from FAT...

In: serial
Out: serial
Err: serial

Net: ethO®: ethernet@7d580000
PCIe BRCM: link up, 5.0 Gbps x1 (SSC)
starting USB...
Bus xhci _pci: Register 5000420 NbrPorts 5
Starting the controller
USB XHCI 1.00
scanning bus xhci pci for devices... 2 USB Device(s) found

scanning usb for storage devices... © Storage Device(s) found
Hit any key to stop autoboot: 0
U-Boot> fatload mmc 0 0x200000 bao.bin; go 0x200000
50270212 bytes read in 2130 ms (22.5 MiB/s)
## Starting application at 0x00200000 ...
Bao Hypervisor
**% Booting Zephyr O0S build v3.5.0-rcl *#**
Zephyr Bao Demo!
Threadl (cpu@):
Thread2 (cpu@):
Threadl (cpu@):
Thread2 (cpu@):
Threadl (cpu@):
Thread2 (cpu@):
Threadl (cpu@):
Thread2 (cpud):

W wmMNN R Lo o

Unable to read "uboot.env" from mmc@:1...
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Linux3 Mz e] LAEI LAK M SSHIGIE]

ELinuxs, BaofliE Y irzE/dev/baocipcORT(a]

Zephyri&iEigE, Zephyrdimid rhBTa BT

FIFJEDER.

ELinux$iz1T:

echo "Hello, Zephyr!" > /dev/baoipc0

FOEHAI AR ZephyriZFHTEN TIXEIBER
(BE) .

Z |t FA 136E 7 Bao EZephyr+Linuxf9iz{T#1Bao

R EIEEETH.

Threadl (cpu@): 1928
Thread2 (cpu@®): 1928
message from linux: Hello, Zephyr!
Threadl (cpu@): 1929
Thread2 (cpu@®): 1929
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