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About BellSoft

BellSoft was founded in 2017 by Java and 
Linux experts with 15+ years of experience 
working in Sun/Oracle. 
Headquarters in San Jose, California. 

Members of:

● JCP Executive Committee 
● OpenJDK Vulnerability Group
● GraalVM Advisory Board
● Linux Foundation
● Cloud Native Computing Foundation



Our products

Liberica Native Image Kit JDK is a 
GraalVM based tool for creating 
performant native images.

Alpaquita Linux is 100% Alpine 
compatible, secure, and optimized 
for Java.

Liberica JDK is a 100% open-source 
vanilla Java 8, 11, 17 and 21 
implementation.

Release schedule for all the products conforms to the LTS roadmap.
All products are available for a large number of platforms.

Java Linux



● Leading OpenJDK contributor
● JEP 315 (aarch64 optimization) 
● JEP 386 (Alpine Linux port)
● Maintain the upstream Arm port
● Brought musl libc support to GraalVM

BellSoft’s contributions 
to OpenJDK



GraalVM
Native Image

Standalone executable
● No OpenJDK runtime

● Closed world assumption

● Special treatment of dynamic features

Benefits
● Instant warmup

● Lower footprint

● High performance

● Great for the Cloud



Spring Boot PetClinic

Spring Boot 3.2.1 – supports natives

Fat jar 57 MB

Native image 166 MB (release)

Liberica NIK 23 (JDK 21)



JDB DEMO

REGULAR JAVA
DEBUGGING



$ java \
-agentlib:jdwp=transport=dt_socket,server=y,suspend=n,address=8000 \
-Xmx1g -Dserver.port=8081 -jar spring-petclinic-3.2.0-SNAPSHOT.jar

$ jdb -attach 8000

JDB works everywhere. But how?
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App bytecode Code

Framework Data…

Debug info* DWARF, COFF

Java Native ELF, PE, Mach-O

*actually a slice in .class
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● Linux: GDB

○ Linux/x86_64 os the best tested one
○ Linux/AArch64 has known issues

● Windows: support is still under development
● MacOS: LLDB

○ Open PR, available in Liberica NIK
○ macOS/x86_64 LLDB & GDB
○ macOS/AArch64 LLDB
○ Based on Linux implementation

Currently supported targets:

Native Image Debugging
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● Break points (file:line,  method name)
● Step into, step over
● Stack backtraces (not including frames detailing inlined code)
● Printing of primitives
● Structured (by field) printing of Java objects
● Casting/printing objects at different levels of generality
● Access through object networks via path expressions
● Reference by name to methods, static fields
● Reference by name to args and locals
● Reference by name to class constants

https://www.graalvm.org/latest/reference-manual/native-image/debugging-and-diagnostics/DebugInfo/

Currently supported features:

Native Image Debugging
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-g (-H:GenerateDebugInfo)

-O0 (or -O[N] -H:+SourceLevelDebug )

-H:DebugInfoSourceSearchPath

-H:DebugInfoSourceCacheRoot (relative to -H:Path)

-H:-DeleteLocalSymbols

Native Image Debugging



MACH-O & LLDB DEMO

MAC



...
% sudo xattr -r -d com.apple.quarantine \
bellsoft-liberica-vm-core-openjdk21.0.3+10-23.1.3+1-macos-amd64.tar.gz
...

% JAVA_HOME=~/bellsoft-liberica-vm-core-openjdk21-23.1.3/Contents/Home 
./mvnw -Pnative clean native:compile

212 MB release, 509 MB debug

% ./spring-petclinic

% codesign lldb … OR

% sudo lldb

LLDB works locally



GDB CONTAINER DEMO

LINUX



$ docker run -d -i --name spring-debug -m 1g -p 8083:8080 -p 2345:2345 \
  --cap-add=SYS_PTRACE \
  --security-opt seccomp=unconfined --security-opt apparmor=unconfined \
  bellsoft/alpaquita-linux-base:stream-musl

...

# apk add libstdc++ freetype gdb libstdc++-dev freetype-dev
...
# tar -xvf \
 bellsoft-liberica-vm-core-openjdk21.0.3+10-23.1.3+1-linux-x64-musl.tar.gz
...

GDB works remotely



# ./mvnw dependency:list

# ./mvnw dependency:build-classpath \
  -Dmdep.pathSeparator="," -Dmdep.outputFile=deps

# sed -i 's/.jar,/-sources.jar,/g' deps

-H:DebugInfoSourceSearchPath

# gdbserver --attach :2345 ${pid}

kubectl port-forward

(gdb) target remote 127.0.0.1:2345

GDB works remotely. Tired of command line?





REMOTE GDB ECLIPSE DEMO

IDE



IDE works remotely

● Install plugin (and CDT)
● Add C and C++ project natures to the Java project
● Debug

○ C/C++ Remote
○ GDB Manual Remote debugging
○ Project: our dual-nature project
○ Program: target binary
○ Debugger/Connection port: 2345
○ Source

■ New Workspace folder: target/sources
■ Path mapping: build -> host

Eclipse



Try at home
● Native image debug is crucial
● Experimental implementation available
● Essential platforms are covered
● Essential features are covered
● Java mimics C++, tools are reused
● IDE support exists

Call us
● Developers are busy
● Runtime and compiler bugs exist
● Provide info and access



bell-sw.com/blog

@dchuyko

Thank you for your 
attention!



Q & A


