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A Restructuring Technique of Legacy Software Systems for Unit Testing

Joong Hee Moon"

- Nam Yong Lee"

ABSTRACT

The maintenance of legacy software systems is very important in the field of a software engineering. In the maintenance, a regression
test confirms the behavior preserving of the software which has been changed but most of regression tests are done in a system level
and rarely done in a unit test level because there is no test case. This paper proposes how to modify legacy software systems and make
unit test cases as an asset. It uses a technique with a specific module of a real software development project and analyzes test coverage
results. After this, if a study about automatic restructuring techniques and a test case generation proceeds continuously, we can expect the

big advance of legacy software systems maintenance.

Key Words : Legacy Software, Unit Test, Software Maintenance, Regression Test, Restructuring
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e
* writeDataToMemory

* Write to nonvolatile memory.

* @param  U16 uléMemoryfddress, voids pSourceBuffer, U16 utéDataSizeToWrite
* @return  BOOL

* @see /A

* @uersion

* @Bauthor

*/
PUBLIC BOOL WriteDataToMemory(U16 ui6Memoryhddress, void= pSoureBuffer, U16 uléDataSizeToWrite)
{

UB8 uBSErrorCount;

UB8 uBBRetryCount;

U88 ubBDataBlock;

u16 ul6WriteByteCount;

U16 u16AddressTolrite;

if (u16DataSizeTowrite == 8) return OK;|
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3.1 Design for Testability [13]

=AM AZEY O Testabilitys AZEY o] &2
FHE dub folsta AEsA #Fee ol9 AHA F
A5 A & deAd st Ageic aga o
of tigt AlF-A<l W&o =Z verbose output, event logging,
assertions, diagnostics, resource monitorings ThFsk W
5 HAYA 9 RS AdE olg WHES HE
sto] HAA ZE9| TestabilityE A7 @, 53,
Alzd HAEE &olatA & A& Aotk £ =N
= 99 H2EE 93 Testability@d Hots Kl 4]&4
o7 dATstda 1 AFE LUfsit)

3.2 Reengineering for Testability [14]
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/7 EEPROM START MODE SEND

SETI2CStartCondition();

HAL_EEPROM_IOSET_PORT_SDA(PORT_IN);

Delayl2CTime(2);

if (HAL_EEPROM_GET_PORT_SDA() == HI)

{
uB8DataBlock = (UO8)(((*((UPBx)&u16AddressTolrite + 1)) & 0x07) << 1);
if (Writel2cByteData( Oxa® | UBSDataBlock) == OK) /7 Control Byte

¥

(22! 3) Legacy Source Code
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3.3 A Survey of Software Refactoring [8]
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int FLAG;
int (*mock)(void);
#ifndef _MOCK_ADAPTOR
#tdefine _(a) a
felse
#define _(a) (FLAG==1) ? a : mock()
#tendif // _HOCK_ADAPTOR

(2 7) ofHef 3= B

nRet = HAL_EEPROM_GET_PORT_SDA();
nRet = _(nRet);
if ( nRet == HI)

u@8DataBlock =(UB8)(((*((UB8*)&u16AddressToWrite + 1)) & 0x07) << 1);
if (_(WritelI2c1ByteData( Oxa® | uB8DataBlock)) == OK)

(O8 8) M7 2=

#define _DEU_EEPROM C_

7

* [Include File]

i
#tinclude “Config/DevHeader.h"
#include “'DevEEPROM.h™

#tinclude “Mock.h"
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int SETUP(UTsDevEEPRom)
CHock();

return 8;

¥

int TEARDOWN(UTsDevEEPRom)
{

DHock();

return 8;
H
void UTcWriteDataToMemory1()
{

BOOL bRet;

int i= 8;

RMock(&CBMock_WriteDataToMemory);
for(; i<1008; i++){
bRet = WriteDataToMemory(®, “test™, 4);

MT_ASSERT(bRet == 0K);
¥

(T2 10) O{HE] HAEEY ALZ Of

void UTcWriteDataToMemoryi()
BOOL bRet = WriteDataToMemory(®, “test™, 4);

MT_ASSERT(bRet == 0K);
¥

void UTcWriteDataToMemory2()

BOOL bRet = WriteDataToMemory(1, "test™, 4);
MT_ASSERT(bRet == 0K);
¥

void UTcWriteDataToMemory3()

BOOL bRet = WriteDataToMemory(180, “test™, 4);
MT_ASSERT(bRet == 0K);
¥

void UTcWriteDataToMemory4()
{

BOOL bRet = WriteDataToMemory(EEPROM_DATASIZE - 1, “test™, 4);
MT_ASSERT(bRet == O0K);
¥

void UTcWriteDataToMemoryS()

BOOL bRet = WriteDataToMemory(EEPROM_DATASIZE, “test™, 4);
MT_ASSERT(bRet == 0K);
¥
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