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If (x>0)
{a=1; b++;}
else
{a=2; b--;}
Z=a;
b=b+z;
b=b-a;
If (b>0)

-
‘\Lm
[:'//

NS
IF

= o151 :




If (x>0)

{a=1; b++;}
else

{a=2; b--;}
Z=a;
b=b+z;
b=b-a;
If (b>0)
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a=0; B
b=3; 0

If (x>0)
{a=1; b++;}
else
{a=2; b--;}
Z=a;
b=b+z;
b=b-a;
If (b>0)

R ARG ISR

Rixx>0

a=0;
b=3;
If (x>0)

{a=1; b++;}
else

{a=2; b--;}
z=a;
b=b+z;
b=b-a;
If (b>0)




If (x>0)

{a=1; b++;}
else

{a=2; b--;}
Z=a;
b=b+z;
b=b-a;
If (b>0)
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Rixx>0
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T16 | T16 | T17 | T18

int count;
intn;
1| Ele™proc; o 0 o ’
List "src_queue, "dest_queue;

if (prio == MAXPRIQ) "maxprio=3"/

2 return;} [ ]
SIC_queue = prio_queue[priol;
3| dest_queue =nprio_queuelprio+1]; o o 9

count = src_guete-=mem_count;
if (count > 1) /* Bug™/* supposed : count=0"/{
n = (int) (count™ratio + 1);

4 proc = find_nth(src_queue, n); o 0
if (proc) {
src_queue = del_ele(src_queue, proc);
5] proc-=priority = prio; o ¢

dest_gueue = append_ele(dest_gueue, proc); }
Pass/Fail of Test Case Execution - |Pass | Pass |Pass | Fail
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* a=abs(a);

o If(...){
* b=sqrt(a);
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* b==true

* b==false
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e o==null

e ol=null
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f(a):

b=a+1;
c = b+1;
d = c++;

SR TG -
f(1);
assert(d=4);
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f(a):

b = a+l; i 4B
C = b+l; B R EM R

d = c++;

SR I 1B B :
f(1); f(2);
assert(d=4); assert(c=5);
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CondTest {

int foo(int a) { P(S;) = P(S,) = 0.5
2) {

P() =1
P(Vy 1S3A1,) =1
P(VJ 1 =S;v=lf) =05

@est P(VP IS, AV AVEP) =1
void pass() {
assertEquals(2, foo(1)); P(V4p | =S, V —|V2p vV —|V3p) = 0.01

}
P(/) =1
@E ......
void fail() {
assertkEquals(2, foo(2));

}

P(Sy | VP, A1) =2
— SChEN TS - P(S3 1 VP, —V])) =2
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if (z>0)

X++;

’

else
V++;

’
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main

= insort [2,1,3]

insort [] = []
insort (x:xs) = insert x (insort xs)

insert x [] = [x]

insert x (y:ys) = if x>=y then

else

Starting Debugging Session...

(1)
(2)
(3)
(4)
(5)
(6)

main = [2,3,1]7 NO

insort [2,1,3] = [2,3,1]7
insort [1,3] = [3,1]7 NO
insort [3] = [3]7 YES
insert 1 [3] = [3,1]7 NO
insert 1 [] = [1]7 YES

Bug found in rule:

insert x (y:ys) = if x>=y then

else

(x:y:ys8)
(y: (insert x ys))

NO

(x:y:ys)
(y: (insert x ys))



H IT8FExecution Tree
[main - [2,1,3D

Gnsort [2,1,3] = [2,3,@

Gnsert 2[3,1] = [2,3,1D [insort [1,3] = [3,1D

Gnsert 1[3] = [3,@ Gnsor’t 3] = [3D

Gnserﬂ []=[1D6nsert3[]=[3]j [insort[]=[]j

main = insort [2,1,3]

insort [] = []
insort (x:xs) = insert x (insort xs)

insert x [] = [x]
insert x (y:ys) = if x>=y then (x:y:ys)

else (y:(insert x ys))
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<SELECT_NAME="priority" MULTIPLE_SIZE=7> X

<SELECT_NAME=
<SELECT
<SELECT
<SELECT
<SELECT
<SELECT
<SELECT
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<SELECT_NAME="priority
<SELECT_NAVME="priority
<SELECT_NAME="priority
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NAME="prio
NAVE="1p

NAVE="pr
NAME="priority
NAME="prio
NAVE="p
<SELECT_NAME="pr i
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NAME="priority"
NAME="priority" MULTIPLE_SIZE=7>
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ddmin&E 3x

The ddmin algorithm is defined as ddmin (cx) = ddmin'(cy, 2) with

ddmin'(cy,m)
(e if |eg] =1
ddmin'(cy \ ¢;,max(n —1,2)) elseif3i € {l.n}-rest (c\ ;) =X
= (“some removal fails™)
ddmin’(cy, min(2n, |cy)) else if n < |cy| (“increase granularity”)
| e otherwise

where ¢, = €1 UcaU---U ey, such that Ve, e, - e; N e, =0 Ale| = |e; | holds.

AR 994 Delta DebuggingsE — i1t XX HIddE S E 2 IRV
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- SRR AR ERRRAE
s —XEFWAREEFTEZLVNTE /NN
- ZRABRHMBETHEMNER

. SR P E R MO I

¢ 5%%%%”%5}11\“1?&%%@/5\5,‘”%/%\ IEEASTER
ProbDDRY E EIR L &

* ProbDDE L
« 2021F HIERARFRER KHIBAIRE
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HER = 24V 1E1 ProbDD

W MHEEMIE R TR E

e sl s2 s3 s4 85 s6 s7 s8
i-r.ﬁ%j('ftq&ﬁﬁl\] ;}n\u-ﬁtﬁﬁ 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500
*E z 1 sl 52 s3 s4 s5 56 s7 58 v
‘ ;{é,;jl_] 0.3657 0.3657 0.3657 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.3657
2 sl 52 s3 s4 s5 s6 s7 s8 X
0.3657 | 0.3657 | 0.3657 0 0 0 0 0.3657
3| sl s2 s3 s4 s5 s6 s7 8 |V
0.6119 | 0.3657 | 0.3657 0 0 0 0 0.6119
PT ObDD 4 sl s2 s3 s4 s5 s6 s7 8 |V
0.6119 0.6119 0.6119 0 0 0 0 0.6119
5 sl s2 s3 s4 §5 s6 s7 s8 X
0.6119 0 0.6119 0 0 0 0 0.6119
6 sl s2 s3 s4 s5 s6 s7 8 |V
0.6119 0 1 0 0 0 0 0.6119
7 sl s2 s3 s4 s5 s6 §7 s8 x
RIEARER, WHEREE, N e B e e Iy
EFTRE 0 0 I 0 0 0 0 1

BIMTREAETHEREREERELE, TEATRLENERFMINZ, HEH
INZ B B E TR EBERI R R 1 5K Y



MR 7 &=

sl 52 3 s4 85 56 g7 58

0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500

> N\ — AY 72 . 2 S p
« BAEEMFRITER 12T e |2 | o DTS s e S Y
0.3657  0.3657 0.3657 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.3657
* |D| HdED(]‘ - pd) 2 sl 52 s3 s4 5 s6 s7 s8 X
s DAGHIRES 0.3657 | 0.3657 | 0.3657 0 0 0 0 | 03657
° pd%di%%\gﬁl\]*ﬂiz 3 sl 52 83 s4 85 s6 s7 s8 v

0.6119 | 0.3657 | 0.3657 0 0 0 0 0.6119

° D'Egék/]\jtﬁ I-E—] Hj- ’ ﬁﬁ 4 sl 52 3 s4 5 s6 s7 s8 v

iﬁﬁ%*ﬂ}{%@d\@ﬁ% 0.6119 0.6119 06119 | 0 0 0 0 |06119

NI S 'EEA J 7_ 5 sl 52 s3 54 85 s6 57 s8
* -m-[/X-L'IE HH K H k/ \ % 0.6119 0 0.6119 0 0 0 0 06119

T—i—/l\$&1.§.){__l\_; 6 sl §2 s$3 s4 $5 6 s7 58 v

0.6119 0 1 0 0 0 0 0.6119

3.51

301 71 sl s2 s3 s4 s5 s6 s7 s8 X
_2.51 0 0 1 0 0 0 0 06119
£2.0; i i . i . ] i
| 8 5] 52 83 s4 55 56 57 s8 v
E15
= 1.0- 0 0 1 0 0 0 0 1

0.5

0.0 1

0 5 10 15 20 25 30 35 40
[ex(X)|
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SR Sig ERich e

(|
SHl
=\

7|‘ETE§)'}'ﬁﬁ%’%E
BRI A
Nl inwER
* Pa =
P(pg %) =0
MR R 81

* Pa =
P(palv)
Pd

B 1—1lgep(1 —pa)

[R]

0

0

sl s2 s3 s4 s5 s6 s7 s8
0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500
sl s2 s3 s4 s5 s6 s7 s8
0.3657 03657 0.3657 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.3657
sl s2 s3 s4 s5 s6 s7 s8
0.3657 | 0.3657 | 0.3657 0 0 0 0 0.3657
sl s2 s3 s4 5 s6 s7 58
0.6119 | 0.3657 | 0.3657 0 0 0 0 06119
sl s2 s3 s4 s5 s6 s7 s8
0.6119 06119 0.6119 0 0 0 0 0.6119
sl s2 s3 s4 s5 s6 s7 s8
0.6119 0 0.6119 0 0 0 0 0.6119
sl s2 s3 s4 83 s6 §7 s8
0.6119 0 1 0 0 0 0 0.6119
sl s2 s3 s4 s5 s6 s7 s8
0 0 1 0 0 0 0 0.6119
sl s2 s3 s4 85 s6 s7 s8
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