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Dynamic Program Rewriting at Runtime
for Embedded Software Prototype Development
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Prototyping methods on embedded software are useful in initial stage of development process for evaluating algorithms of
system behavior by trial and error. The period for the development process is desired to be short as possible. Whenever rewriting
programs, we need to restart the system. For restarting, we must stop system, upload software, and occasionally link network.
We meet often opportunities of rewriting programs. Therefore, the cost for rewriting is not small. Moreover, the resuming system
is impossible to behave as same states before stopping, since embedded software receives influence from various and
complicated environments. To overcome these restarting problems, the article presents a prototyping method by dynamic
rewriting program at runtime. For evaluation of our method, it is applied to development of an automatic vacuuming robot.
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Figure 1 Process from base program to execution.
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Figure 2 Process of rewriting program dynamically at runtime.
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class PassageCoinChecker
{

[Mark(”Sensor”)]
public void CoinPassed (int amount)

{

}
]
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Figure 3 A base program
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class LogProcess : CrossCut —— |
{
public override void Run(Context ctx)
{ o B ZOAYREH
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Figure 4 Cross cutting programs
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Figure 6 Weaving program description
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}
class PassageCoinChecker WithJoinpoint :
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{

public void override CoinPassed (int amount)
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}

}
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Figure 7 Atransformed base program

class LogProcess(CrossCut) :
def Run(self, ctx) :
Logger.Write(“execute ” +

ctx.TargetClass + “.” +
ctx.CurrentMethod.Name)
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Figure 8  Woven programs (text format)
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Figure 9  Places for weaving programs
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Figure 10 Class diagram of weaving
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