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The Dynamic Slice Technique

« During the off-line processing, find the dynamic program slices
with respect to the program output for all test cases in the
regression test suite. Then, after the program is modified, rerun
the new program on only those test cases whose dynamic
program slices contain a modified statement.



The Dynamic Slice Technique
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Dynamic Program Slice for Test Cases

UT.000.000

Controller 2.1.1 Time Controller
State Time Display
Input btn = 'c}

*stateData.cs = TimeDisplay;
changeState(*stateData);
timeController(*stateData, *timeData);

Expected Output *stateData.cs == StopwatchDisplay;
Flag_StopwatchDisplay == 1;

typedef struct {

State cs; // Current State void stopwatchDisplay(TimeData *timeData)
State ps; // Previocus State stopwatchbisplaylntertace(timelata);
State ss; // Stopwatch State
State bs; // Backlight State | Flag.Stopwatchbisplay. = 1i

1 StateData; 1

Main.c [ Contreller_TimeContrellerc 53

@ * Controller TimeController.c]
#include "Header_Controller.h”
#include "Header DataProcess.h”

“fvoid timeController(StateData *stateData, TimeData *timeData) {
switch ((*stateData).cs) {

case [imeDisplay: 1meDisplay(timeData); break;
case TimeSetting: timeSetting(timeData); break;
case AddVariable: addvariable(stateData, timeData); break;
case MovelVariable: moveVariable(stateData, timeData); break;
case MegsuringTimeOn: measuringTimeOn(statelata, timeData); break;

timeData); break;

d g= [ e
ase StopwatchDi

break;
case Laplime: imeData); break;
case MegsuringTimeReset: measuringTimeReset(stateData, timeData); break;
default: break;
1



Dynamic Program Slice for Test Cases

IW{ } else if (huttgn[[gmmandj {
boo] mtconbCommond. < Falac, if ((*stateData).cs == TimeDisplay) {
|__bool buttenCCommand = false; | *stateData).cs = StopwatchDispla
bool buttenDCommand = false; } else if ((*stateData).cs == TimeSetting) {
char btn = "\8%; (*stateData).cs = MoveVariable;
// Getting Button Commands } else if ((*stateData).cs == StopwatchDisplay) {
if(_kbhit()y{ (*stateData).cs = TimeDisplay;
btn = getch();
Fflush(stdin);| } else if (buttonDCommand) {
; (*stateData).bs = BacklightOn;
switch (btn) { i

case 'a': case 'A': buttonACommand = buttonAInterface(); break;

case 'C' i Case
case 'd': case '

¥

// Set Priority
if ((buttenACommand && buttonBCommand) || (buttenACommand && buttonCCommand)
|| {buttoniACommand && buttonDCommand)) {
buttonACommand = false;

: buttonCCommand = buttonCInterface
": buttonDCommand = buttonDInterface(); break;

A

case 'b': case 'B': buttonBCommand buttonBInterface(); break;
C
D

if ((buttonBCommand && buttonCCommand)
|| {buttonBCommand && buttonDCommand)) {
buttonBCommand = false;

}
if ((buttonCCommand && buttonDCommand)) {
buttonCCommand = false;

}
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UT.000.001

2.1.1 Time Controller

Controller
State

Input

Expected Output

typedef struct {
State cs; // Current State

State ps; // Previocus State
State ss; // Shopwatch State

State bs; // Bagklight State
} StateData;

Time Display

btn = ‘a’;
*stateData.cs =

TimeDisplay;

changeState(*stateData);
timeController(*stateData, *timeData);

*stateData.cs == TimeSetting;
Flag_TimeSetting == 1;

Main.c

void timeSetting(TimeData *timeData)
ImESELLINgINLErTace| Limelata ),

[F1ag.Timesetting = 15

i

[ Contreller_TimeContrellerc 53

@ * Controller TimeController.c]

#include "Header_Controller.h”
#include "Header DataProcess.h”

woid timeController(StateData *stateData, TimeData *timeData) {

switch ((*stateData).cs) 4

ase TimeDisplay:
TimeSetting:
GriabLe:
case Movelariable:
case MegsuringTimeOn:
case MegsuringTimeQff:
case StopwotchDisplay:
case LapTime:
case MegsuringTimeReset:
default: break;

1

timeData);
moveVariable(stateData, timeData);
measuringTimeOn(statelata, timeData);

stopwatchDisplay (timeData);
laptime(stateData, timeData);

measuringTimeOff(stateData, timeData);

measuringTimeReset(stateData, timeData);

break;
break;
break;
break;
break;
break;
break;
break;
break;
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Dynamic Program Slice for Test Cases

wvoid changeState(StateData *stateData)
bool buttonfAcommand = fgleess

bool buttonBCommand = false;
beol buttonCCommand = false;
beol buttonDCommand = false;
char btn = "\@";

// Getting Button Commands
if(_kbhit()){
btn = getch();
fflush(stdin);]
}

switch (bipy [

: buttonACommand = buttonAInterface(); break;
case : buttonbBCommand = buttonbBIntertace(); break;
case 'c': case 'C': buttonCCommand = buttenCInterface(); break;
case 'd': case 'D': buttonDCommand = buttonDInterface(); break;

¥

// Set Priority
if ((buttenACommand && buttonBCommand) || (buttenACommand && buttonCCommand)
|| {buttoniACommand && buttonDCommand)) {
buttonACommand = false;

if ((buttonBCommand && buttonCCommand)
|| {buttonBCommand && buttonDCommand)) {
buttonBCommand = false;

if ((buttonCCommand && buttonDCommand)) {
buttonCCommand = false;
}

if (buttonACommand) {
if ((*stateData).cs == TimeDisplay) {
(*stateData).cs = TimeSetting;

I else if ((*stateData).cs == TimeSetting) |
(*stateData).cs = TimeDisplay;
} else if ((*stateData).cs == StopwotchDisplay) {
if ((*statelata).ss == MeasuringTimelff) 1
(*stateData).cs = MegsuringTimeReset;
} else if ((*stateData).ss == MegsuringTimeOn
|| (*stateData).ps == LapTime) {
(*stateData).cs = LapTime;
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UT.000.002

Controller
State

Input

Expected Output

typedef struct {
State cs; // Current State

State ps; // Previocus State
State ss; // Shopwatch State

State bs; // Bagklight State
} StateData;

2.1.1 Time Controller
Time Setting

btn = 'c;

*stateData.cs = TimeSetting;
changeState(*stateData);
timeController(*stateData, *timeData);

*stateData.cs == TimeSetting;
Flag_MoveVariable == 1;

—froid moveVariable(StateData *stateData, TimeData *timeData
imeData).cursor++;

if ((*timeData).cursor > CDate) {
(*timeData).cursor = CSec;
}

(*stateData).cs = TimeSetting;

Flag MoveVariable = 1;
Main.c [ Contreller_TimeContrellerc 53

@ * Controller TimeController.c]
#include "Header_Controller.h”
#include "Header DataProcess.h”

“fvoid timeController(StateData *stateData, TimeData *timeData) {
switch ((*stateData).cs) {

case TimeDisplay: timeDisplay(timeData);

case TimeSetting: timeSetting(timeData);

case AddVariable: addvariable(stateData, timeData):
HMoveVariable: moveVariable(stateData, timeData);

)i

. »
case MegsuringTimeQff: measuringTimeOff(stateData, timeData);

case StopwotchDisplay: stopwatchDisplay (timeData);

case LapTime: laptime(stateData, timeData);

case MegsuringTimeReset: measuringTimeReset(stateData, timeData);
default: break;

3

break;
break;
break;
break;
break;
break;
break;
break;
break;

10



Dynamic Program Slice

ivoid chanEeState;StateData *stateDatai I

bool buttonACommand =

false;
£l g=-

and =
| bool buttonCCommand =

false; |

bool buttonDCommand =
char btn = "\@";

false;

// Getting Button Commands

if(_kbhit()){
btn = getch();
fflush(stdin);|
}

switch (btn) {

case 'a': case

"+ buttonACommand = buttonAInterface();

break;

: buttonCCommand

// Set Priority

A
B': buttonBCommand =
C
D

": buttonDCommand = buttonDInterface(); break;

for Test Cases

*stateData

e];e if (buttonCCommand)
it ((*stateData).cs ==

1
TimeDisplay) {
.C5 = StopwotchDisplay;

else if (({*stateData).cs == TimeSettin
g
(*stateData).cs =

MoveVariable;

(*stateData).cs =

TimeDisplay;

} else if (buttonDCommand) {

(*stateData).bs

h

if ((buttenACommand && buttonBCommand) || (buttenACommand && buttonCCommand)
|| {buttoniACommand && buttonDCommand)) {
buttonACommand = false;

1

if ((buttonBCommand && buttonCCommand)
|| {buttonBCommand && buttonDCommand)) {
buttonBCommand = false;

if ((buttonCCommand && buttonDCommand)) {
buttonCCommand = false;

¥

= Bocklighton;

1

} else 1T (('stateData).cs == stopwatchDisplay) {

11
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UT.000.003

2.1.1 Time Controller

Controller
State

Input

Expected Output

typedef struct {
State cs; // Current State

State ps; // Previocus State
State ss; // Shopwatch State

State bs; // Bagklight State
} StateData;

Time Setting

btn = 'b’;
*stateData.cs =

TimeSetting;

changeState(*stateData);
timeController(*stateData, *timeData);

*stateData.cs == TimeSetting;
Flag_addVariable == 1;

UCITaOWwLL. LI TOry

}

lvoid addVariable(stateData *stateData, TimeData *timeData) i (*stateData).cs = TimeSetting;
Uata).carsory 1
case (Sec: .
(*timeData).sec++; Flag. addvariable = 1;

Main.c [ Contreller_TimeContrellerc 53

@ * Controller TimeController.c]

#include "Header_Controller.h”
#include "Header DataProcess.h”

woid timeController(StateData *stateData, TimeData *timeData) {

switch ((*stateData).cs) 4

case TimeDisplay: timeDisplay(timeData); break;
imeSetting: fimesettinc(timeDatal break;
ase AddVariable: addvariable(stateData, timeData); break;
case ;DUEFCI‘F'LCI‘EEE: movevariable|stateData, timeData); break;
case MegsuringTimeOn: measuringTimeOn(statelata, timeData); break;
case MegsuringTimeQff: measuringTimeOff(stateData, timeData); break;
case StopwotchDisplay: stopwatchDisplay (timeData); break;
case LapTime: laptime(stateData, timeData); break;
case MegsuringTimeReset: measuringTimeReset(stateData, timeData); break;
default: break;
3



Dynamic Program Slice for Test Cases

void changeState(StateData *stateData)|{
g0 yttonACommand = falze,

bool buttonBCommand = false; I

Bool puttonLlommand = False,
beol buttonDCommand = false;
char btn = "\@";

// Getting Button Commands
if(_kbhit()){
btn = getch();
fflush(stdin);]
}

switch (btn) {
case 'a': case '
case 'b': case
case 'c': case '
case 'd': case '

¥

"t buttonACommand = buttonAInterface(); break;
"+ buttonBCommand = buttonBInterface(); break;
't buttonCCommand = buttonCInterface(); break;
'+ buttonDCommand = buttonDInterface(); break;

L= == e £

// Set Priority
if ((buttenACommand && buttonBCommand) || (buttenACommand && buttonCCommand)
|| {buttoniACommand && buttonDCommand)) {
buttonACommand = false;

if ((buttonBCommand && buttonCCommand)
|| {buttonBCommand && buttonDCommand)) {
buttonBCommand = false;

}

if ((buttonCCommand && buttonDCommand)) {
buttonCCommand = false;

}

| else if EhuttnnBEDmmand! j I

KU KONKUK l&
UNIVERSITY

if ((*stateData).cs == StopwotchDisplay) {
if {(*stateData).ss == MegsuringTimeOn) {
if ((*stateData).ps == LapTime) {

(*stateData).cs
} else {
(*stateData).cs

; else if (({(*stateData

J.55
|| (*stateData).ps

MeasuringTime0n;

MeasuringTime0ff;

LapTime) {

(*stateData).cs = MeasuringTimeOn;

T else i ((°stateData).c

== Timesetting) N
(*stateData).cs = AddVariable;

¥

13
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UT.000.004

Controller
State

Input

Expected Output

typedef struct {
State cs; // Current State

State ps; // Previocus State
State ss; // Shopwatch State

State bs; // Bagklight State
} StateData;

2.1.1 Time Controller
Time Setting

btn = ‘a’;

*stateData.cs = TimeSetting;
changeState(*stateData);
timeController(*stateData, *timeData);

*stateData.cs == TimeDisplay;
Flag_TimeDisplay == 1;

|Flag.TimeDisplay, = 1;
Main.c [ Contreller_TimeContrellerc 53

@ * Controller TimeController.c]

#include "Header_Controller.h”
#include "Header DataProcess.h”

switch ((*stateData).cs) 4

“fvoid timeController(StateData *stateData, TimeData *timeData) {

||:ase TimeDisplay:
TETLINg .

case AddVariable:

case Movelariable:

case MegsuringTimeOn:
case MegsuringTimeQff:
case StopwotchDisplay:
case LapTime:

case MegsuringTimeReset:
default: break;

1

timeDisplay(timeData)
IW

addvariable(stateData, timeData);
moveVariable(stateData, timeData);
measuringTimeOn(statelata, timeData);
measuringTimeOff(stateData, timeData);
stopwatchDisplay (timeData);
laptime(stateData, timeData);
measuringTimeReset(stateData, timeData);

break;
break;
break;
break;
break;
break;
break;
break;
break;



Dynamic Program Slice

wvoid changeState(StateData *stateData)
bool buttonACommand

beol buttonBCommand
beol buttonCCommand = false;
beol buttonDCommand = false;
char btn = "\@";

// Getting Button Commands

if(_kbhit()}{

btn = getch();
fflush(stdin);|

}

for Test Cases

swWitch (btn) {

case 'a': case

: buttonACommand buttonAInterface

break;

case b : case
case 'c': case
case 'd': case

¥

// Set Priority
if ((buttenACommand && buttonBCommand) || (buttenACommand && buttonCCommand)
|| {buttoniACommand && buttonDCommand)) {
buttonACommand = false;

if ((buttonBCommand && buttonCCommand)
|| {buttonBCommand && buttonDCommand)) {
buttonBCommand = false;

}
if ((buttonCCommand && buttonDCommand)) {
buttonCCommand = false;

}

: buttonBCommand
: buttonCCommand
: buttonDCommand

buttonBIntertace
buttonCInterface
buttonDInterface

break;
break;
break;

|iF Ehuttnnﬂ[nmmand! jl

if ((*stateData).cs == TimeDisplay) {
(F=tatebatal cs = Tim=setting:

b

else if ((*statelata).cs == TimeSetting)
(*stateData).cs

TimeDisplay;

} else if ((*stateData).cs == StopwatchDisplay)
== MeasuringTimeOfFf) {
*stateData).cs = MeasuringTimeReset;
g
} else if ((*stateData).ss == MeasuringTimeOn
|| (*stateData).ps == LapTime) {
*stateData).cs = LapTime;
D

if ((*stateData).ss

KU KONKUK l&
UNIVERSITY
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UT.000.005

Controller
State

Input

Expected Output

typedef struct {
State cs; // Current State

State ps; // Previocus State
State ss; // Shopwatch State

State bs; // Bagklight State
} StateData;

2.1.1 Time Controller
Stopwatch Display

btn = 'c;

*stateData.cs = StopwatchDisplay;
changeState(*stateData);
timeController(*stateData, *timeData);

*stateData.cs == TimeDiplay;
Flag_TimeDisplay == 1;

|Flag.TimeDisplay, = 1;
Main.c [ Contreller_TimeContrellerc 53

@ * Controller TimeController.c]

#include "Header_Controller.h”
#include "Header DataProcess.h”

switch ((*stateData).cs) 4

“fvoid timeController(StateData *stateData, TimeData *timeData) {

||:ase TimeDisplay:
TETLINg .

case AddVariable:

case Movelariable:

case MegsuringTimeOn:
case MegsuringTimeQff:
case StopwotchDisplay:
case LapTime:

case MegsuringTimeReset:
default: break;

1

timeDisplay(timeData)
IW

addvariable(stateData, timeData);
moveVariable(stateData, timeData);
measuringTimeOn(statelata, timeData);
measuringTimeOff(stateData, timeData);
stopwatchDisplay (timeData);
laptime(stateData, timeData);
measuringTimeReset(stateData, timeData);

break;
break;
break;
break;
break;
break;
break;
break;
break;



Dynamic Program Slice

wvoid changeState(StateData *stateData) {I

EDDI EUEEOHR

ommand

= False;
= folco.

bool buttonCCommand
bool buttonDCommand
char btn = "\@";

= false; I

= false;

// Getting Button Commands
if(_kbhit()){
= getch();
fflush(stdin);]

¥

switch (btn) {

btn

for Test Cases

] else if {hutton[[ommand}l{

if ((*stateData).cs == TimeDisplay) {
(*stateData).cs = StopwatchDisplay;

1} else if ((*stateData).c
(*stateData).cs = MoveVarioble;

== T{MEEEttiHH:I {

Helse if ((*stateData).cs == StopwotchDisplay)

(*stateData).cs TimeDisplay;

}

case 'a : case 'A': buttonACommand = buttonAInterface(); break;
e Case B huttonBC = : - :
Il:ase 'c': case 'C': buttonCCommand = buttonCInterface(); break;
case d : case LU @ bu ;3 break;
1
// Set Priority
if ((buttenACommand && buttonBCommand) || (buttenACommand && buttonCCommand)

1

|| {buttoniACommand && buttonDCommand)) {
buttonACommand = false;

if ((buttonBCommand && buttonCCommand)
|| {buttonBCommand && buttonDCommand)) {
buttonBCommand = false;

if ((buttonCCommand && buttonDCommand)) {
buttonCCommand = false;

¥

17
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UT.000.006

2.1.1 Time Controller

Controller
State

Input

Expected Output

typedef struct {
state cs; // Current State

State ps; // Previous State

State ss; // Stopwatch State
State bs; // Bacgklight State

} StateData;

Stopwatch Dis

btn = 'b’;
*stateData.cs

play

StopwatchDisplay;

*stateData.ss = MeasuringTimeOn;
*stateData.ps != LapTime;
changeState(*stateData);

timeController

(*stateData, *timeData);

*stateData.cs == StopwatchDisplay;
Flag_measuringTimeOff == 1;

void measuringTimeOff(StateData *stateData, TimeData *timeData)f {

(*stateData).cs = StopwatchDisplay;

("stateData).ss = MeasuringlimeOff;

(*timeData).stStatus = false;

Flag.measuringTime0ff = 1;
N 5]

Main.c @ Contraller_TimeController.c &2

@ * Controller_TimeController.c[]
#include "Header_Ceontroller.h™
#include "Header_DataProcess.h”

“poid timeController(StateData *stateData, TimeData *timeData) {

switch ((*stateData).cs) {

case [imelisplay:

case TimeSetting:

case AddVariable:

case MovelVariable:
= L Lmedo.

imeDisplay(timeData);
timeSetting(timeData);
addvariable(stateData, timeData);

case

laptime(stateData, timeData);
measuringTimeReset(stateData, timeData);

case LapTime:
case MeasuringTimeReset:
default: break;

1

18
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Dynamic Program Slice for Test Cases

|\.ro:id changeState(StateData *stateData) {I
0Ol DULLOnALOmmand = jaLse,

,
e T ————

bool buttenCCommand

char btn = "\@";

// Getting Button Commands
if(_kbhit()){
btn = getch();
fflush(stdin);]
1

| switch (btn) {
PR T 0" hytton . - :
I case 'b': case 'B': buttonBComman uttonBInterfaceE :: bl‘eak':l

d =b
case 'c': case 'C': buttonCCommand = buttenCInterface(); break;
d = buttenDInterface(); break;

case 'd': case 'D': buttonDComman

¥

// Set Priority
if ((buttenACommand && buttonBCommand) || (buttenACommand && buttonCCommand)
|| {buttoniACommand && buttonDCommand)) {
buttonACommand = false;
3
if ((buttonBCommand && buttonCCommand)
|| (buttonBCommand &% buttenDCommand)) {
buttonBCommand = false;

if ((buttonCCommand && buttonDCommand)) {
buttonCCommand = false;
3

t else if (buttonBCommand) {
if ((*statelata).cs == StopwotchDisplay) {
if ((*stateDatal.ss == MegsuringTimeOnd {

if ((*stateData).ps == LapTime) {
{*statelData).cs = MeagsuringTimeln:

else {
F (*stateData).cs = MeasuringTime0ff;
1
1 else if ((*stateData).ss == MegsuringTimeOff
|| (*stateData).ps == LapTime) {
(*statelata).cs = MegsuringTime0n;

} else if ((*stateData).cs == TimeSetting) {
{*stateData).cs = AddVariable;
¥

19
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