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Development of Unit Testing Visualization Tool
“Jvis” for Java Programs

MATSUOKA SHINGO! KiITA YOSHIHIRO'? KATAYAMA TETSURO!

Abstract: This paper aims to reduce the effort spent on understanding and confirming the testing progress
by visualizing the progress of unit testing in software development in real-time. As an approach to achieve
the goal, an automatic unit testing and visualization tool “Jvis” (Tool for Java programs to visualize unit
testing) has been implemented. Jvis executes automated testing based on CO (statement coverage) and C1
(branch coverage) for the test target program. And Jvis visualizes current progress of testing in real-time.

Hence, Jvis can reduce the effort spent on understanding and confirming the testing progress.
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Fig. 1 Configuration of Jvis
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Table 1 Processes by coverage instrumented code generator
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BEAARSOS TR | *Systemuin.read¥¥ (YY) F R E System.in.read([ZF#A1); — vis.read([ZF#A]);
BEXCHTR TATOERET [Be332]; = [AE32);vis.statement[iT80]++;
AOEOEN ¥ WENERATE LS TIS—HRELEVT A TOSMEIH

WEXEETS return.** e . return [ED{E]; — Ivis.statement[iT&]++;return [ED1E];
H Y RS EREA LR

SEERICHTS CIPYYSTEY( YY) R S if(&4T){ = If(&HT) vis.branch[{T8#]++;

AOEOEN

EbEDLE return ¥ ¥ return [ED1E]; =

Jvis.returnStorage[ ETEIE ][ E=E]=vis.visualizationCode.get([T£1]); return [EN{E];

3 public static int Inventory_check(int number, int amount){
4 String[] Inventory = null;

5 for(int i=0;i<Inventory_load().size();i++){

6 Inventory=((String)Inventory_load().get(i)).split(",",0);
7 if(Inventory[0].equals(String.valueOf(number))){

8 if(Integer.parselnt(Inventory[2])-amount<0){

9 return -1; //TEERE
10 ks
11 else{
12 return 1; //EEFEE
13 M
14 ¥
15 ks
16  return0; //@ERO— RIRL
17

02 00000ooooooooo

Fig. 2 Part of the inventory management program
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String[] Inventory = null; Jvis.statement[4]++;

public static int Inventory_check(int number, int amount){Jvis.statement[3]++;

Inventory=((String)Inventory_load().get(i)).split(",",0); Jvis.statement[6]++;
if(Inventory[0].equals(String.valueOf(number))){Jvis.statement[7]++;Jvis.branch[ 7]+ +;

3

4

5 for(int i=0;i<Inventory_load().size();i++){Jvis.statement[5]++;

6

7

8 if(Integer.parselnt(Inventory[2])-amount<0){Jvis.statement[8]++; Jvis.branch[8]++;

9 Jvis.statement[9]++;vis.returnStorage[Jvis.NumOfRuns][Jvis. NumOfEle++]=lvis.visualizationCode.get(9);return -1;
10 ¥
11 else{Jvis.statement[11]++; Jvis.branch[11]++;
12 Jvis.statement[12]++; Jvis.returnStorage[Jvis.NumOfRuns][Jvis.NumOfEle++]=lvis.visualizationCode.get(12);return 1;
13 ¥
14 ks
15 else{Jvis.branch[15]++;}
16

17 Jvis.statement[17]++; Jvis.returnStorage[Jvis. NumOfRuns][Jvis.NumOfEle+ +]=Jvis.visualizationCode.get(17);return 0;

03 0OObooobooooobooobooooooooooo

Fig. 3 Part of coverage instrumented code of the inventory management program
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8064 import java.util ArrayList; L=
8064 public class Inventory {

8064 public static int Inventory check(int number. int amount){

8064  String[] Inventory = null;

40316 for{int i=0;i<Inventory_load().size();i++}{

40316 Inventory=((String)inventory_load().get(i)).split(",",0); =
7 if{inventory[0].equals( String.valueOfinumberj){

1 if{Integer.parselnt{inventory[2])-amount0){

1 return -1;

1 }

1 else{ —
1 return 1;

1 }

1 }

40314 else{}

40314 }

8062 return0; <l
Iventorzjava || select | inventory check ||| run | [ o |

04 DO0O0ODOOO0ODOOOOOOO JvisOODO
Fig. 4 An overview of Jvis after application of the inventory

management program

8064 import java.util. ArrayList; 1: 27400, -4752 ->retwrn 0;
8064 public class Inventory { 2:  -24349, 25519 ->return 0;
8064 public static int Inventory_check(int number, int amount 3: 28445, -3116 ->return O;
8064 String]] Inventory = null; 4:  -7014,-1390 ->rewrn O;
40316 for(int i=0;i<Inventory_load().size();i++){ 5: 6782, 22897 ->rewrn 0;
40316 Inventory=((String)inventory_load().get(i)).split(*,”,0); 6: -22109, 30345 —>return 0;
2 if(Inventory[0]_equals(String.valueOf(number))){ 7-  -4627,1649  —>return O;
1 i _par vi2D- oM 8:  -31388, -32202->rewrn O;
1 return - 1; 9:  -26820, -30597 ->rewrn 0;
1 1 10: -21828, -16859->return 0;
1 elsef 8053:16632, 11516 ->return 0;
1 return 1; 8054:-3840, -6650 ->return 0;
1 1 8055:254, 13788 ->return O;
1 1 8056:22360, 26738 ->return 0;
40314 elsef } 8057: 26856, -4356 ->return 0;
e 8058: 18865, -6300 —>return 0;
8064 } 8059:-11453, 1012 ->return 0;
Statement Coverage=1.0 8060:22918, -20415 ->return 0;
Branch Coverage=1.0 8061: 8668, 16349  ->return O;
Number Of Runs=8064 8062: 2000, 635 ~>return 1;

05 ODOobOoboobooooooobobooo
(O : index.htmlO O : Inventory_check(3).html)
Fig. 5 Part of the execution result of the inventory manage-
ment program

(left: index.html, right: Inventory_check(3).html)
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B Jvis - Tool for Java Proerams to Wisualize Automated Testing i =[]

tab1

12577 import java.util. ArrayList;

[»

12577 public class Inventory {
12577 public static int Inventory check{int number. int amount}{
12577 String[] Inventory = null;
0 for(int i=0;i=Inventory_load().size();i++}{
Inventory=(( String)inventory_load().get{i)).split(",",0);

0

0 if{Inventory[0].equals( String.valueOfinumberj){
0 ifInteger.parselnt{inventory[2])-amount0){

0 return -1;

0 }

0 else{ S
0 return 1;

0 }

0 }

0 else{}

0

1

}
2577 return 0; -]

-
Running... | select Hln-:emor‘,‘,check‘v” run || stop | 33%

06 D0ObOOoOobOOoOoOobDbOoOoOobDOoOoOobbOoobobOoo
0000000 300000000 JvisOOO

Fig. 6 Demonstration of Jvis continued to execute the inven-

tory management program including dead code about

3 minutes
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