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Coverage Test Method Based on Global Domination Graph Algorithm

YU Bing-xia, GU Qing-fan
(College of Information Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract Now many redundant test cases occur in coverage test. This paper introduces an improved coverage test tool based on global
domination graph algorithm, the algorithm is an improved algorithm through adding the annotated looping tree and finding nearest common node. It
can compute the minimum test case set which covers the source code. Experimental result shows that the algorithm can decrease the analysis time of
coverage result file, generate small test case, and achieves high coverage rate.
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Merge_local_graph{ Create a null set S
for each function in Gu.Entryfunctions .do
for each E in F.callsites do
if (Ein GR) add E to S;
for each node B in S, do
if ( B.pathlength==U.pathlength-1)
{ if(isAncestor(U,B))
add edge(B,root(GU) to GR; break; }}

build_assi_loop_tree (C, START) {

Node[N]= first_depth_search(C);

for (i=1 toN) Initial noChildAnce[i] and childAnce[i];
head[i]=1; type[i]= nonheader;

for each edge (v, i) entering i in C do
if(isAncestor(i,v)) then add v to childAnce[i];

else add v to noChildAnce[i]; header[1] = 0;

for j= N tol do P = null;

for each node v in childAnce [j] do

if (v!=j) then add Find(v) to P;

else type[j] = self; listnow = P;

if (P !=null) then type[j] = reducible; Loop [j] = {j};
while (listnow !=null) do

select a node m from listnow and delete it ;

for each node y in noChildAnce [w] do y1= Find(y);
if (not isAncestor(j, y1)) then type[j]= irreducible;
add y1 to noChildAnce [j]and add m to Loop [j];
else if (y1 notin P) and (y1!=j) then

add y1to P and add y1 to listnow;

for each node m in P do

header[m] = j; Connect(m, j);

for each edge (m, y) in the loop tree do y1= Find(y);
if (yl!=j) then

replace (m, y) with a new assistant edge (j, y);

for each non-back edge (wj, y) in C, do y1= Find(y);
if (y1!=j) then

add an assistant call edge (j, y1) to the loop tree;

for each irreducible loop header, w, do

for each m in Loop[j], m !=w, do

delete all assistant edges upon m;
merge the node containing m with w;
return the assistant loop tree;}
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void A(int i){1 if(i>0) 2 B(i);else 3 C(i);}
void B(int i ){4 D(i); 5 E(i);}

void C(int i ){6 printf("Now it is C!");}

void D(int i ){7 if(i<10)

8 printf("This program end in D!"); 9 return;}
10 else printf("Now it is D");}

void E(int i ){11 if(i<5){12 C(i);}

13 printf("Now it is E");}

389 12
int main(){int i=1;A(i); i=10;A(i); return 0;}
excode.c
GCC
$ gec -fprofile-arcs -ftest-coverage -0 excode excode.c
$ .Jexcode
This program end in D!Now it is C!Now it is ENow it is C!Now it

is DNow it is ENow it i gcov excode.c

excode.c ‘excode.c.gcov’File‘excode.c’
100% ( 28 )
excode.c.gov
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