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Factor Analysis of Code Review Performance
Using Programmers’ Eye Movement *

Hidetake Uwano

Abstract

The goal of this study is to analyze the performance of individuals in reviewing
source code of computer program. In this study, we constructed integrated envi-
ronment to measure the eye movements of the code reviewers. The environment
consists of hardware components including a non-contact eye camera, and a software
application Crescent. On the environment, the line number of the source code that
reviewer is currently looking at is recorded.

Using the environment, we conducted an experiment to analyze a correlation of
reviewer’s eye movement and review efficiency. As a result of the experiments, we
found three patterns in the subject's eye movements; 1) Subjects scan the whole lines
of the source code from the top to the bottom briefly, 2) When subject reaches a code
line where a variable is firstly used, the subject retraces declaration line of the
variables, and 3) When subject reaches a code line where a variable is used, the
subject retraces the lines where the variable has been recently referred.

Quantitative analysis showed that reviewers who did not spend enough time for

the scanning of source code tend to take more time for finding defects.
Keywords:

Review, Source Code, Defect Detection, Eye Movement, Gazing Point

.*Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0451019, February 2, 2006.
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5. REEFER DA

FEBRAERIZOWT, #RRR VA FURFAHME LIV E 2 —FOHEMBIER S,
Crescent?s H /1 L 72 R R AIEH 2 W ToHo#r 247 > 72. [ 512 Crescent? 7] L
TR RIEHRE 77 712 LTI DERT. S5IZ#BREEN Y — A 2 — KPrime
ZlLbEa—LEBORBROEBEZRLTND. SHBREOHEBIC OV TN Z21T
ST FER, TMBENCRED XY — 2 REDh o 7.

5.1. XAFxxw nNa—2

EBIZBWT, e —BBIFIca— RefRZ2 B2 FIghkd, 20%, &
OEFAZEF LTI WO BENBR S Aoz, TBERE S LIERER, B
BHLTLE 22— RO bHDD30%DMICa— REERDT72.8% %2 FH A TW5D
e brole. ZTOXIREERERD ZEEL A% ¥ LIRS,

BB LW, K 6ICAF ¥ U\ F— U REL R ONTCHRE OB OB & 2R
T, IO OKOBHITERAOFESEZRLTEBY, RENED LS RIETY
—2Aa— ROZITEZERLENEZRLTWS. KM 5TROND LI ICHBREE 1T
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while/L —FIZEF LTV 5. 6TIIHBRAECIZL B o2 —BltBE#%IC2oH D ¥
B~y 2= (4TH E13(TH) ZatATWD. Z0O%k, HBRFIXBIEK
makeSum(), main() % = E Nt &, T D% IFEHmakeSumOIZEFR L TN D.

15



01 void main(void){
02 int i, num, isPrime = 0;
03

04 printf("Input Number:");

05 scanf("%d", &num);
06

Fixation num.
61 91 121 151

181

-

07 i=2;

08 while(i < num){
09 if(num%i == 0)
10  isPrime=1;

1
Y

11 i=i+1;

12 }

13

14 if(isPrime == 1)

15  printf("%d is prime number.¥n", num); \

Wwﬂ

\,

\ ‘.\2nd scan

16 else

18}

)
\\ v
17 printf("%d is NOT prime number.¥n", num); AN

-
—_—]— e ———

~

5AFX ¥ U REZ— v EELRHEE ($BREE : Prime)

00 OUT OF CODE

01 int makeSum(int max){
02 inti, sum;

03 sum=0;

04

05 i=0;

Fixation num.
61 91 121

151

06 while(i < max){
07  sum=sum +i;
08 i=i+l1;

09 }

10 _return sum;

=
o<g

11}

12

13 void main(void)
14 {

15

int input, sum;

Tty I —"

-
[

\ Function

! scan

16
17 scanf("%d",&input);
18 sum = makeSum(input);

19  printf("Sum from 1 to %d is %d.¥n", sum);

20}

K 6 AFxy o RNEZ—rE2aefiig (#8REC : Accumulate)
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6. B
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6.2. DR/ F—

EBRTCIEAFT Y RN T — 2 UM HE20D R F — RN ROh ST WA, ZOH
TN DNRE =N DNTIh 5.

6.2.1. EEXHER/NZ—

WEBRE OB S D EHPEINEDLN TWAITICE L & X, RO 5
ICEDERNESENTVDIITICEAIBENALNZ. 20X RO %
HE SRR N F — 2 LA, SIZE S RN A —UNE LN D HBOE X %
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Fixation num.

1 31 61 91

01 void main(void){ Retrace of :

02 inti, input, sum; declarations ' 4t

1 J Y Y 1 O | N | Y | I | i
82 i;li(l)é(i<5){ Al Aa nnAM MA!h

0 am=sum’ inpo, Fon T il S

08 i=i+1;

09 }

10 A
11 printf("Sum:%d¥n", sum); i
12}

X 8 EENMERNNF—r (#BREFA : Sum-5)

6.2.2. ZHSHHE /N5 —2

ZDONE—TEE RN — ] TV 5. %K%ﬁ%@ffﬁﬁﬁi%éaﬁiﬁ@ﬁ
MENTWDHITICELL L &, HRFMO 5 bICEDOER N FOEER S 71T
LEENRAONT.. ZORIREROEBE ZEHSRERAZ — S X9
CEBSRER AN — U PRONDEMOE & 2R . ZOMTHERENLEK
aver G 1KTHICE LT & &, RiTaveN B EINTZITTHDHI4TEHIZE - T
W5, ZLTIHMTHICEZEsumEiINEENTEBY 2O 2 HBTH72DICH
OWEBS B NAZ — DR > TS, #BREFE OHMRIZIEH W Cwhile7 7 v
JANDsumEiZ BFAUTEATEMRB T 2EENR RN D. 20 L) REROE = 1%
PERE DB OB Z BNHTHRTO, BIEOERROMEZ AT 272 KBk S
nNTnsboeLBEXHNS.
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Fixation num.
1 31 61 91

[TTTTIT T T I T I T T I T T T T I T I I T T T T T T T T T T I T T T T I T T T T I T T T T I T T T I T I I I T T IT I T I T T ITITITTITTITTIT]
01 void main(void){
02 inti, input, sum;
03 double ave;

07 i=0;
10 sum = sum + input; r\ A ) |

04
05 sum=0; A
08 while(i <5){ A A
' A

11 i=i+1; ! V V v
12 }
13
14 ave=sum/ i
15 printf(" Average:%f¥n", ave); h %

'R

06 \
09 scanf("%d", &input);
16 }

X 9 BEHBREERZ — (#8EC : Average-5)
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A. 7045 LSum-5

void main(void){

int 1, input, sum;

1=0;

while(i < 5){
scanf("%d", &input);
sum = sum + input;

1=1+1;

printf("A FHEIX%d T3 .¥n", sum);

o LK
BEOANN ZEZ T T, GEtERT.

o BAINTZNRT
sumN07 U7 Z 3TV,

29



B. 784 5 LAAccumulate

int makeSum(int max){

int 1, sum;
sum = 0;
1=0;

while(i < max){
sum = sum + 1;
1=1+1;

¥

return sum,

void main(void)

{

int input, sum;

scanf("%d",&input);

sum = makeSum(input);

printf("17°> 5 %d E TOEFHE%d TT . ¥n", input, sum);
¥
o fLER

INBANLTEBETEEGF LIz LT 5.

o BAINTZNT
while XD #& T &tk TN HHE - TV A (1<max — i<= max)
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C. 7B 45 5 LAverage-5

void main(void){
int 1, input, sum;

double ave;
sum = 0;

1=0;

while(i < 5){
scanf("%d", &input);
sum = sum + input;

i=1+1;

ave = sum / 1;

printf(" ¥ E 1T %f T3 .¥n", ave);

o fIEK
B DN bl AT, FEEERT.

o BAINT=NT
sum/iDFERNInt TH Y, INEEANRALOLND.
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D. 7R %5 5 L Average-any

#define MAX 255
void main(void){
int i, num, list[MAX];

double sum=0;

i=0;

while(i < MAX){
scanf("%d", &listlil);
if(list[i] == 0)break;

1=1+ 1;
num = 1;
1=0;

while(G < MAX){
sum = sum + list[il;

i=1+1;

printf("%dfE @ - E 1T %f T .¥n", i, sum/i);

o fLEE
255 L F OB A= N1 L, & ONHE %K d .
OMATTEND EATINRETT D (0IZEHIZITED ) .

e BAINT=NT
EHEHET O T TR THRENTITRRATIE (255) 2> TW5.
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E. 7045 35 LSwap

void swap(int a, int b){
int tmp;

tmp =a;a=b; b=tmp;

void main(void){

int list[2], 1;

i=0;

while( < 2){
printf("%d-> H:", i+1);
scanf("%d", &listlil);

1=1+ 1,

swap(list[0], list[1]);

1=0;
while(i < 2){
printf("AZ #ats D %d-> H :%d¥n", i+1, list[il);

1=1+1;

o fLER
20D E ANTHEANEALTHNTS.

e BASNIZANT
swapBA~ZE L TERSEELZL TWS.
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F. 784 5 APrime

void main(void){

int 1, num, isPrime = 0;

printf("HIE L 7= VW EEEE A LT S 0

scanf("%d", &num);

1=2;
while(i < num){
if(hum%i == 0)
isPrime = 1;

i=1+1;

if(isPrime == 1)
printf("%diLFE T3 .¥n", num);
else
printf("%dIZFEH TIEH Y FHEA . ¥n", num);
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