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The Squawk Java™ Virtual Machine: Java on the Bare Metal
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7 The Sq k JVM
J2ME + OS Functionality

* Small JVM written in Java => Portable

* Runs on bare ARM hardware (without
an 08)

* Runs on Solaris, Linux, MacOS and
Windows (within standard J2SE VM)

+ Designed for small devices
*+ Runs multiple applications (isolates) in one VM

« Allows migration of running applications
(isolates) between VMs

Standard JVM vs. Squawk JVM

Standard JVM Squawk JVM
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Squawk’s Split VM Architecture
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Isolate (Application) Migration

« Move running application with its state to
another machine with the same resources
« Limitations with respect to external state
* Uses:
> Load balancing
> Field replacement of hardware
> Simple client-server applications
> Local debugging of remote application

7 Allows Migration of Running Applications

Doug Simon and Cristina Cifuentes, Sun Labs
(doug.simon@sun.com, cristina.cifuentes@sun.com)

) A Platform for Cooperating Devices
Load Balancing Example _

Squawk’s Interrupt Handler
« Interrupt handlers in Java

> Support hardware interrupts

> Support device drivers written in Java

* Version 1 - one heap, interrupt-driven
* Version 2 - Isolate-based, two heaps, interrupt-driven

« Effects of GC on interrupt handling latency

e Runs Without an OS on Bare ARM
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[ Suites: An Execute-in-Place (Position
Independent Code) File Format
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Optimized for Small Devices

Uncompressed JAR vs. Suite File
Size Comparison
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Squawk By

‘Commonly used bytecodes are = More compact
2byes instead of 3 bytes

vs. Java By

= More efficientforinerpretation

Isolate Mechanism

= Animplementation of JSR 121

« Similar to operating system processes
> Provides isolation of applications within one VM
> Each isolate can have multiple threads
> System-level resources are shared without contention

= Allows reification of applications
> Can pause, resume, ask things about the application

Runs Multiple Applications in One VM

JVM Isolates and OS Processes Analogy
Operating System Squawk JVM
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A Research Implementation of JSR 121
Standard JVM Squawk JVM
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The Sun SPOT System

"\ Hardware: 32-6t ARM core, Chipoon CC2420 based
witelessplatorn, SPIbased perpheras

Squawk on Sun SPOT Facts

« Interpreter based (at present)
+ Memory sizes:
> 80K RAM for VM
> Libraries 270K flash
« Suites
> 38% the size of jard class files
« Performance
> Comparable to KVM (J2ME C-based, interpreted JVM)
« Device drivers written in Java (no C)
* 802.15.4 MAC layer in Java (no C)

Case Study: Squawk on the Sun SPOT Platform

Sample Application Code
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