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Technology to Extract State Machine Models from Source Codes for Model-Based Software
Development
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In recent software development, it has become necessary to rapidly respond to not only the increasing scale and complexity of software but also
to frequent specification changes. Model-based software development utilizing descriptions at a higher level of abstraction compared with programming
languages is now attracting attention as an effective countermeasure. However, it is difficult to shift from conventional development based on source
codes and design documents accumulated as development assets to model-based development based on models requiring many worker hours to build
from these conventional development assets.

As a solution to this issue, Toshiba has developed a technology to extract state machine models, one of the most frequently used types of models
for model-based development, from source codes. This technology can efficiently build models as development assets and is expected to contribute
to an acceleration of the shift to model-based development.
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Shift from conventional to model-based software development
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void main(){
while(1){// BB OFF
val = POWER_OFF;
V—2A3—k mm = OFF;
sm1 = SOFT_SPINDRY;
if(vall=POWER_ON) continue;
mm=0N;
printf(" B4 ¥n");
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Configuration of state machine model extraction technology
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1:int st; —— KEZEHK

2:int a,b;
3: ... (B&) PSEEIE
4: void tsk1 (void){*~
5 ...(E&)
6: dly_tsk(100); /*BffEF5E*/
7. if(a>10){
8  st=1: REESBIRA NP
9:  b=b+1;
10: }else{
11:  st=2;
12 }
13: dly_tsk(100); /*EEfE1F5*/
14; . .(B&)
15:} RESEIRAMQ
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Example of input source code for state machine extraction
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Example of application of symbolic execution to source code
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Construction of transitions and states resulting from symbolic execution
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State machine model with single hierarchy extracted from source code
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Easy-to-understand hierarchically structured state machine model
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