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Fig.1 VAWS scheduling.
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text length
(1 Byte)

data length
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(~256 Byte)

data segment

lype
(~256 Byte)

(1 Byte)
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Fig.2 Module constitution.
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Table 2 Type field.
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Fig.3 VAWS architecture.
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Table 3 VAWS context.

Name Size Meaning

pc 1 Byte | Program Counter
sp 1 Byte Stack Pointer
fault | 1Byte | Fault Detection
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while(1){

inst=code[pcl; *** (1)

switch(inst){ =+ (2)

case VAWS_OP1: **+ (3)
<vaws_opl verify code> *** (4)
<vaws_opl implementation> *** (5)
break;

case *°*

default:
fault=VAWS_FAULT_ILLEGAL_OPCODE;

}

pcHt;

wdt++;

if (wdt==VAWS_WDT_MAX){
fault=VAWS_FAULT_WDT;

}

if (fault!=VAWS_FAULT_NONE){

break;
}

if (pc>=vaws_code_size) break;
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Fig.4 Structure of the interpreter.
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Table 4 VAWS instruction set.
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05 PAVENET OOOOO
Fig.5 PAVENET module.
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Fig.6 Evaluation application of hard real-time
guarantee.
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Table 6 Evaluation of real-time guarantee.

VAWS

TinyOS (default) TinyOS (optimized)

Task

Max Cycle
(ms)

Min Cycle
(ms)

Jitter
(1s)

Max Cycle
(ms)

Min Cycle
(ms)

Jitter
(ps)

Max Cycle
(ms)

Min Cycle
(ms)

Jitter
(ns)

Sampling
Sampling + Listening

10.001
10.001

10.000
10.000

1
1

9.764
11.735

9.763
7.794

1
3,041

10.003
10.062

10.000
10.000

3
62

05 0D000O0DO0OOOO cpUDODO
Table 5 CPU specification of evaluation platforms.

PAVENET MICA2
Platform/CPU PIC18LF4620 | ATmegal28L
Performance 5 MIPS 7.3728 MIPS
RAM Size 4kByte 4kByte
ROM Size 64 kByte 128 kByte
Current Consumption 9mA 8mA
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Table 7 Cycle per instruction of virtual instruction.

Instruction | VAWS
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08 OOODO
Table 8 Execution performance.

Application VAWS | PAVENET OS Peformance Ratio | Module Size
(ms) (ms)
CTL 0.273 0.006 42.7 20 Byte
CTR 4.355 3.732 1.17 28 Byte
STR 5.900 5.700 1.03 16 Byte
RTL 3.104 2.513 1.24 17 Byte
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