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Verification method of programs using Continuation based C

YasuTaka HIGAD® SNy KONO?2:P)

Abstract: We propose a verification method for executable programs using Continuation based C language.
Our laboratory develops Continuation based C language which supports programming unit called Code Seg-
ment, Data Segment. Code segments are calculation units which have input/output data segments that data
unit. Programs are represented by connections among with code segments and code segments. The output
data segment of some code segment is converted to the input data segment of connected one. We introduce
meta computations which split main computations and complicated computations such as memory control,
error handling and more. Meta computations represented to meta code segment and meta data segment,
which saves main computations. In this paper, We define a meta computation which connects code segments

with verifications and verify properties of data structures such as Red-Black Tree.
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_—code addTen(int a) {
int b = a+10;
goto twice(b);

}

__code twice(int x) {
int y = 2x%x;
goto showValue(y);

}
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union Data {
struct Count {
int x;
} count;
struct Port {
unsigned int port;
} port;

};
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// Code Segment

__code addTen(union Datax ds, int a) {
int b = a+10;
goto twice_stub(ds);

}

// Meta Code Segment
__code twice_stub(union Datax ds) {
goto twice(ds—>count.x);

}

// Code Segment
__code twice(int x) {
int y = 2xx;
goto showValue(y);

}
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// Meta Data Segment
struct Context {
union Data xdata; // Data Segment
unsigned int a; /x A XFRIZHEIRT — Xx/
h

// Meta Code Segment
__code meta(struct Context* context,
enum Code next) {

Jx BRI TAT 72 D A X EH R %2 Flid«/
switch (next) {
case AddTen:
/*x FEED Code ~D ARG Segment x/
goto addTen_stub(context);
case Twice:
goto twice_stub(context);

}

// Code Segment

_code addTen(struct Context* context, int a) {
x = x+10;
goto meta(context, Twice);

}

// Code Segment

__code twice(struct Context* context, int x) {
X = X*2;
goto meta(context, ShowValue);

}
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// Meta Code Segment
__code insertCase2(struct Context* context, struct
Nodesx* current) {
struct Nodex parent;
stack_pop(context—>node_stack, &parent);
if (parent—>color == Black) {
stack_pop(context—>code_stack, &context—>
next);
goto meta(context, context—>next);
}
stack_push(context—>node_stack, &parent);
goto meta(context, InsertCase3);

}

// Meta Meta Code Segment
__code insert2_stub(struct Context context) {
goto insertCase2(context, context—>data]
Traverse] — >traverse.current);
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if (akashalnfo.maxHeight >
2xakashalnfo.minHeight) {
goto meta(context, ShowTrace);

}
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