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Abstract In recent years,many safety-critical software system have been running under domestic Linux operating sys-
tems, most of which are developed with C++. As C+ + is expanding to new revision of the C+ -+ ISO/IEC stan-
dards, the existing source code instrumentation tools for coverage analysis cannot satisfy user’s requirements. In this
paper,an approach to C++ source code instrumentation for coverage analysis with Clang/LLVM was proposed. Em-
ploying the Clang/LLVM library in open source community, which provides C+ -+ source code parsing and manipula-
tion functions,a framework of C+ -+ coverage analysis for statement coverage, branch coverage and MC/DC coverage

was constructed. Coverage information was collected in real-time,and was analyzed and exported to reports. Case study
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shows that the proposed approach is very convenient and practical in real world software testing activities,
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LibTooling AT LB T A,

| FrontendAction |

| ASTFrontendAction |
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| MyFrontendAction I \I MyASTConsumer

|+Crcatc/\STCunsumcr() | |+HandleTopLeveIDecl( ) : bool |

ReWriter MyASTVisitor
+InsertText() : bool +VisitFunctionDecl() : bool
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RecusiveASTVisitor

+TraverseDecl() : bool
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void MyAST Visitor: : instru_stmt_single_line(Stmt * stmt)

{

if (1isa<<CompoundStmt>>(stmt))
] TheRewriter. InsertTextO) ,7E stmt &) 5l A B AN «
STMT_INSTRU( index ) ;
end if

}
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bool MyAST Visitor: : VisitStmt(Stmt * s)
{

if (isa<’CompoundStmt>(s))
for (Stmt* stmt:s fTJ& KB MFI)
if (stmt AR4&[ CaseStmt, DefaultStmt, ContinueStmt, BreakStmt ])
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end if
end for
end if
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bool __C_82449 = true; // $ $[C]—— (m_bUse_X_BufferPool )
bool __C_82450 = true; //$ $[C]—— (!m_isXServer )
bool __C_82451 = true; // $ $[C]—— (0 != getIBufferPoolHelper O )

STMT_INSTRU( 82443); //$ $[MC/DC]+-+ ( m_bUse_X_BufferPool &&. ! m_isXServer && ( 0 != getIBufferPoolHelper ) )

bool __IF_C_82458 = IF_STMT_INSTRU(82445, 82446, (((__C_82449 = IF_CONDITION_INSTRU(82452, 82453, m_bUse_X_BufferPool)) &.&.
(__C_82450 = IF_CONDITION_INSTRU(82454, 82455, | m_isXServer))) &&
(__C_82451 = IF_CONDITION_INSTRU(82456, 82457, 0 ! = getIBufferPoolHelper (0))));

bool __MC_DC, 82459 = IF_CONDITION_MCDC_INSTRU(82459, (((__C_82449) && (__C_82450)) &.& (__C._82451)));

bool __MC_DC, 82460 = IF_CONDITION_MCDC_INSTRU(82460, (((1 __C_82449) && (__C_82450)) && (__C 82451)));

bool __MC_DC_82461 = IF_CONDITION_MCDC_INSTRU(82461, (((__C_82449) && (! __C_82450)) && (__C_82451)));

bool __MC_DC_82462 = IF_CONDITION_MCDC_INSTRU(82462, (((__C_82449) &&. (__C_82450)) && (! __C_82451)));

if (__IF_C_82458 /* m_bUse_X_BufferPool &.&. ! m_isXServer &&. (0 ! = getIBufferPoolHelper()) * /)

A7 CH+EERETHERALERE

fi% RRABAIT (80 FH /4D

797 if (m_bUse_X_BufferPool &&. ! m_isXServer &&. (0 1= getIBufferPoolHelper()))

797 A AN m_bUse_X_BufferPool && ! m_isXServer &&. (0 1= getIBufferPoolHelper ()
797 A A A 1(m_bUse_X_BufferPool && ! m_isXServer && (0 1= getIBufferPoolHelper ()))
797 ANN __MC_DC_82459 : (((__C_82449) && (__C_82450)) &.& (__C_82451))

797 AAA _MC DC 82460 : (((I__C 82449) &&. (__C_82450)) &.& (__C_82451))

797 ANAN __MC_DC_82461 : (((__C_82449) && (1 __C_82450)) && (__C_82451))

797 ANN __MC_DC_82462 ; (((__C_82449) && (__C_82450)) &.& (1__C_82451))

WERFET BMEXRA HEHH
82443 4 7756
82445 A% 2215
82446 A% 5541
82459  MCDC 2215
82460  MCDC 4432
82461  MCDC 1109
82462 MCDC 0
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