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Linker.nativeLinker()
CPU OS

x86_64 UNIX (Linux / MacOS)

Windows

aarch64 Linux

MacOS

Windows

ppc64 Linux little endian (ABIv2)

Linux big endian

AIX

riscv Linux

s390 Linux

others supported by libffi Created by Copilot (AI)



Linker.nativeLinker().downcallHandle(...)

downcallHandle(…)

…

return
MethodHandle

- STRUCT_REGISTER
- STRUCT_REFERENCE
- STRUCT_HFA ("Homogeneous Float Aggregate")
- POINTER
- INTEGER
- FLOAT

Bindings: stack-based interpreter operators

- dup
- bufferLoad
- vmStore
- …

Binding Specializer generates Java Bytecode (optional):
-Djdk.internal.foreign.DowncallLinker.USE_SPEC=true (default)
-Djdk.internal.foreign.abi.Specializer.DUMP_CLASSES_DIR

Backend called via 
JNI: 
makeDowncallStub(…)



















Ways to call native functions

• JNI
• Critical functions: (available until JDK17, but deprecated) 

-XX:+CriticalJNINatives
• FFI
• Critical functions: available since JDK22 as Linker Option

• Project nalim: https://github.com/apangin/nalim
• Only for critical functions
• Uses JVMCI ("Java Virtual Machine Compiler Interface")
• Use at your own risk!

https://github.com/apangin/nalim


PPC64 porting challenges
• int passed as long

• float uses double format when passed in register

• Very complicated HFA ("Homogenous Float Aggregate")

• 3 different ABIs (Linux LE, Linux BE, AIX)

• Big endian platforms need to shift small values in registers



Panama can be used free of charge!

https://sapmachine.io

https://openjdk.org/projects/panama/


