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Agenda

• Why ACPI for RISC-V Server Class Platforms?

• What it takes to enable ACPI for RISC-V?

• Proof of Concept 

• Next Steps

• Q & A
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Why ACPI for RISC-V Server Class Platforms?

• Preferred choice of Enterprise Hardware OEMs, OS Vendors 
because of numerous reasons -

     https://www.kernel.org/doc/html/latest//arm64/arm-acpi.html#why-acpi-on-arm

• RISC-V OS-A Platform Specification mandates ACPI as the Hardware 
Discovery mechanism for server class platforms.

• Plan is to support ACPI for RV64 platforms with AIA Interrupt 
Controllers

https://www.kernel.org/doc/html/latest//arm64/arm-acpi.html#why-acpi-on-arm


Enable ACPI for RISC-V : A bird’s eye view.
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Proof of Concept
EDK2

- Integrated OpenSBI with AIA support

- ACPI enablement (AcpiTableDxe, QemuFwCfg)

- SMBIOS enablement

Linux

● Basic ACPI enablement for RISC-V (ACPICA and ARCH specific ACPI)
● ACPI based timer driver (RTDT)
● ACPI based INTC Driver
● ACPI based IMSIC driver
● ACPI based APLIC driver
● SMBIOS enablement
● Hart capabilities using SMBIOS table 44

QEMU

● ACPI Tables - RSDP, XSDT, FADT, DSDT, MADT, RTDT, MCFG
● MADT: 

- Per-hart INTC
- IMSIC
- Per-socket APLIC

● DSDT:
- Processors
- APLIC with _MAT
- Generic 16550a UART(PNP0501) with _DSD method 
- Virtio
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How to communicate HART capabilities to OS?

● ISA extensions (rv64imafdc*), MMU type (sv39, sv48) etc.

● SMBIOS specification has Table 44 for these details. But this makes 
SMBIOS mandatory along with ACPI to boot.

● Proposal: Use “Processor Properties Topology Table” (PPTT) and add 
one more structure type to this table.
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Next Steps

● Engineering Change Request (ECR) - Review by UEFI ASWG

● NUMA  – SRAT, SLIT

● RAS  – APEI, Exception Delegation

● Power/Performance Management (PCCT, CPPC)

● Watchdog 

● ACPI Tools support
� Acpiview in edk2
� Acpidump, etc.

● Compliance Tests
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THANK YOU!

Mailing List : 
tech-unixplatformspec@lists.riscv.org
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Supplementary Information



10

ACPI Requirements for RISC-V Server Platforms

ACPI Table Description PoC Status
Root System Description Pointer (RSDP) Done

Extended System Description Table (XSDT) Done

Fixed ACPI Description Table (FADT) Done

Differentiated System Description Table (DSDT) ACPI Namespace – Processors, APLIC, 
peripherals etc

Done

Multiple APIC Description Table (MADT) RISC-V INTC ( HART local interrupt controller)
IMSIC, APLIC

Done

RISC-V Timer Description Table (RTDT) timebase-frequency Done

Memory-mapped Configuration space (MCFG) PCIe Done

Processor Properties Topology Table (PPTT) TBD

Serial Port Console Redirection (SPCR) TBD

Debug Port Table 2 (DBG2) TBD
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ACPI Requirements for RISC-V Server Platforms (Contd.)

ACPI Table Description PoC Status

System Resource Affinity Table (SRAT) NUMA TBD

System Locality Information Table (SLIT) NUMA TBD

Boot Error Record Table (BERT) RAS (APEI) TBD

Error Injection Table (EINJ) RAS (APEI) TBD

Error Record Serialization Table (ERST) RAS (APEI) TBD

Hardware Error Source Table (HEST) RAS (APEI) TBD

https://github.com/riscv-non-isa/riscv-acpi/blob/master/riscv-acpi-platform-req.adoc

https://github.com/riscv-non-isa/riscv-acpi/blob/master/riscv-acpi-platform-req.adoc
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ACPI ECR Process
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Proof of Concept - Changes

● QEMU
- https://github.com/ventana-micro-systems/RISC-V-qemu/tree/acpi_v1_aia_v2

● Tianocore (EDK2)
- https://github.com/ventana-micro-systems/RISC-V-edk2-platforms/tree/acpi_v1_aia_v1

- https://github.com/ventana-micro-systems/RISC-V-edk2/tree/acpi_v1_aia_v1

● Linux
- https://github.com/ventana-micro-systems/RISC-V-Linux/tree/acpi_v1_aia_v1

https://github.com/ventana-micro-systems/RISC-V-qemu/tree/acpi_v1_aia_v2
https://github.com/ventana-micro-systems/RISC-V-edk2-platforms/tree/acpi_v1_aia_v1
https://github.com/ventana-micro-systems/RISC-V-edk2/tree/acpi_v1_aia_v1
https://github.com/ventana-micro-systems/RISC-V-Linux/tree/acpi_v1_aia_v1
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ACPI Enabled RISC-V Linux booting on Qemu
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ACPI Enabled RISC-V Linux booting on Qemu
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