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:4-6 NNIN
Concurrency Level: little
Size of Variable Subset: Single
(random)
Type of Noise Applied:  Yield
Probability: High
before
after before
and after
NYY
99% 100% 98% ooaxa
DNa 1
1% 0% 1% PR
DINA 2
0% 0% 1% 3100
:7-9 NN
Concurrency Level: little
Size of Variable Subset: Single
(dedicated)
Type of Noise Applied:  Yield
Probability: High
before
after before
and after
29% 1% 0% ;::z::
0Na 1
47% 18% 15% 3 7
DN 2
24% 81% 85% 3 100
:10-12 PNIN
Concurrency Level: little

Size of Variable Subset:

50% (random)

onD

009N

INIPY MRNNNN . PAX D01

qwNoy N80 RaceFinder
.100-5 y5n Num of Times to Run

:Yield »on vyiy mnanond yap) 71m

High: Yield Probability: 90
Loop Probability: 90
Medium: Yield Probability: 60
Loop Probability: 60
Low: Yield Probability: 30
Loop Probability: 30
> yapy ,Barrier non  wyid )5 md

Barrier Time -m ,Barrier Base Time-n
TR 55,1000 »n» Range

J(Onnwnn 55) Whitenoise oy 7y »o0n
MNYNN N POMTINY TR MNYn oY
TPXNND DNV ,DNINVN NYIHN DY (GTMYNN
MNWNN IN,DIMTINT D) DINWNIN H9oN
DYYUMTINT - DHNWH YN GMmVNn
(DNN
novn oy ,Pentium [ Sy 1390 0mMonn

JDK 1.4-y,Windows 2000 n5yan

Type of Noise Applied:  Yield
Probability: High
before
after before
and after
N9Y
0, 0 0
86% 21% 19% N
oNa 1
0 0 0
10% 16% 21% 310
0N 2
0 0 0
4% 63% 60% 3 7m

TN
:1-3 D3N
Concurrency Level: little
Size of Variable Subset: Whitenoise
Type of Noise Applied:  Yield
Probability: High
before
after before
and after
NYY
0% 1% 0% N
oNa 1l
2% 27% 3% 310
0N 2
98% 72% 97% 3100




:22-24 N8N

:13-15 NNIN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: Single Size of Variable Subset: 50%
(dedicated) (dedicated + 4 randoms)
Type of Noise Applied:  Barrier Type of Noise Applied:  Yield
Probability: 100% Probability: High
before before
after before after before
and after and after
NYY NYY
1% 0% 0% ooaxa 30% 0% 0% oA
33% 0% 0% g’_"::; 47% 17% 18% g’_"::;
66% 100% 100% ‘;’_’l?:: 23% 83% 82% ‘;’_’l?::
:25-27 NNIN :16-18 NNIN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: 50% (random) Size of Variable Subset: Whitenoise
Type of Noise Applied:  Barrier Type of Noise Applied:  Barrier
Probability: 100% Probability: 100%
before before
after before after before
and after and after
N9Y N9Y
74% 28% 14% 2%Na 19% 30% 31% 2%Na
11% 0% 4% 2’?{:‘:; 5% 54% 47% 2’?{:‘:;
15% 72% 82% g’_"::: 26% 16% 22% g’_":::
28-30 NN :19-21 PNIN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: 50% Size of Variable Subset: Single
(dedicated + 4 randoms) (random)
Type of Noise Applied:  Barrier Type of Noise Applied:  Barrier
Probability: 100% Probability: 100%
before before
after before after before
and after and after
30% 0% 0% "'3"_"[?:’: 100% 99% 98% D’f:::
70% 100% 100% 3’_’{?:: 0% 0% 1% 3’_’{?:;
0% 1% 1% 3’;:‘:;




:40-42 NNIN :31-33 NN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: 50% (random) Size of Variable Subset: Whitenoise
Type of Noise Applied:  Yield Type of Noise Applied:  Yield
Probability: Medium Probability: Medium
before before
after before after before
and after and after
NYY NYY
86% 33% 28% ooaxa 0% 9% 0% iy
13% 28% 31% "'3"_"[?:’: 5% 39% 9% "'3"_"[?:’:
1% 39% 41% 3’_’{?:: 95% 52% 919% 3’_’{?::
:43-45 PNIN : 34-36 NN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: 50% Size of Variable Subset: Single
(dedicated + 4 randoms) (random)
Type of Noise Applied:  Yield Type of Noise Applied:  Yield
Probability: Medium Probability: Medium
before before
after before after before
and after and after
NYY NYY
58% 2% 2% 2%Na 98% 98% 98% 2%Na
DNa 1 DNa 1
34% 29% 30% 3 1m 0% 0% 0% 3 1
DN 2 DN 2
8% 69% 68% 3 00 2% 2% 2% 3 00
:46-48 NNIN : 37-39 PNIN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: Whitenoise Size of Variable Subset: Single
Type of Noise Applied:  Barrier (dedicated)
Probability: 60% Type of Noise Applied:  Yield
before Probability: Medium
after before
and after before
5 after before 4 aft
and after
10% 0% 0% ooana -
48% 18% 18% 3’_’{:‘:; 68% >% 3% o9Na
0MHNa 2 29% 46% 479 | N1
42% 82% 82% 37m g’;[;:;”z
3% 49% 50% 3 7m




: 58-60 NNIN :49-51 NN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: 50% Size of Variable Subset: Single
(dedicated + 4 randoms) (random)
Type of Noise Applied:  Barrier Type of Noise Applied:  Barrier
Probability: 60% Probability: 60%
before before
after before after before
and after and after
NYY NYY
14% 0% 0% ooaxa 96% 97% 100% oA
DNa 1 DNa 1
54% 14% 7% PR 0% 2% 0% PR
32% 86% 93% ‘;’_’l?:: 4% 1% 0% ‘;’_’l?::
:61-63 NNIN : 52-54 DNIN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: Whitenoise Size of Variable Subset: Single
Type of Noise Applied:  Yield (dedicated)
Probability: Low Type of Noise Applied:  Barrier
t oot before Probability: 60%
after efore
and after before
55 after before d aft
and after
2% 46% 2% N -
DNa 1
29% 41% 31% 3 v 9% 0% 0% nc:;;zzal
DN 2
69% 13% 67% 3T 49% 8% 17% g,;,;,;,,z
42% 92% 83% 3 100
: 64-66 NNIN
Concurrency Level: little :55-57 N8N
Size of Variable Subset: Single Concurrency Level: little
random ize of Variable Subset: 0 (random
d Size of Variable Subset: 50% d
Type of Noise Applied:  Yield Type of Noise Applied:  Barrier
Probability: Low Probability: 60%
before before
after before after before
and after and after
NYY NYY
100% 97% 98% ooana 68% 10% 25% ooana
0% 7% 0% 3’_’{?:; 17% 12% 11% 3’_’{?:;
0% 2% 2% 2’3{:‘:; 15% 78% 64% 2’3{:‘:;




:76-78 NNIN :67-69 NNIN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: Whitenoise Size of Variable Subset: Single
Type of Noise Applied: Barrier (dedicated)
Probability: 30% Type of Noise Applied:  Yield
before Probability: Low
after before
and after before
55 after before d aft
and after
6% 7% 0% ooaxa -
54% 36% 40% 3?!?:”1 97% 69% >0% DoNa
40% 57% 60% 3 1 3% 25% 47% ER
0% 6% 3% H _’l:‘::
:79-81 NNIN
Concurrency Level: little :70-72 NN
Size of Variable Subset: Single Concurrency Level: little
(random) Size of Variable Subset: 50% (random)
Type of Noise Applied: Barrier Type of Noise Applied:  Yield
Probability: 30% Probability: Low
before before
after before after before
and after and after
99% 98% o8 | S 959% 49% s16 | X%
0% 1% 1% g’f{:‘:; 4% 41% 37% g’f::;
1% 1% 1% g’_"::: 1% 10% 12% g’_":::
: 82-84 NNIN :73-75 DNIN
Concurrency Level: little Concurrency Level: little
Size of Variable Subset: Single Size of Variable Subset: 50%
(dedicated) (dedicated + 4 randoms)
Type of Noise Applied:  Barrier Type of Noise Applied:  Yield
Probability: 30% Probability: Low
before before
after before after before
and after and after
4% 6% 2% D’f::: 88% 37% 34% D’f:: .
47% 37% 49% 3’_’{?:; 12% 45% 45% 3’_’{?:;
49% 57% 49% 2’;:‘:; 0% 18% 21% 3’;:‘:;




: 94-96 NNIN

: 85-87 NNIN
Concurrency Level: little
Size of Variable Subset: 50% (random)
Type of Noise Applied:  Barrier
Probability: 30%
before
after before
and after
NYY
0 0 0,
84% 28% 26% 09Na
DN 1
0 0 0,
11% 30% 26% 3 100
DINa 2
0 0 0,
5% 42% 48% 310
: 88-90 NNIN
Concurrency Level: little

Size of Variable Subset: 50%

(dedicated + 4 randoms)

Concurrency Level: average
Size of Variable Subset: Single
(random)
Type of Noise Applied:  Yield
Probability: High
before
after before
and after
0’”Na 29
0, 0, 0,
0% 0% 1% 33 Ty
N2 30
0 0, 0,
5% 1% 3% 33 o
0Na 31
0 0, 0,
23% 11% 15% 33 o
DNa 32
0 0, 0,
72% 88% 81% 33 o
: 97-99 NNIN
Concurrency Level: average
Size of Variable Subset: Single
(dedicated)
Type of Noise Applied:  Yield
Probability: High
before
after before
and after
0N 23
0 0, 0,
0% 1% 0% 33 m
N2 30
0 0, 0,
4% 0% 2% 33 o
DN3 31
0, 0, 0,
16% 21% 17% 33 70
N2 32
0 0, 0,
80% 78% 81% 33 T

Type of Noise Applied:  Barrier
Probability: 30%
before
after before
and after
N9Y
0, 0, 0
6% 1% 3% 0oINa
oNa 1l
0, 0 [
46% 27% 26% 310
N3 2
0 0 0
48% 72% 71% 3 7m
:91-93 NNIN
Concurrency Level: average
Size of Variable Subset: Whitenoise
Type of Noise Applied:  Yield
Probability: High
before
after before
and after
©%Na 30
0 0 0
1% 1% 1% 33 Tm
2N 31
0, 0 0
29% 6% 30% 33 o
N2 32
0, 0 0
70% 930 69% 33 o




:106-108 NNIN

:100-102 N8N

Concurrency Level: average Concurrency Level: average
Size of Variable Subset: Whitenoise Size of Variable Subset: 50% (random)
Type of Noise Applied:  Barrier Type of Noise Applied:  Yield
Probability: 100% Probability: High
before before
after before after before
and after and after
DYIN2 26 N3 30
0 0, 0, 0 0, 0,
0% 1% 2% 33 o 8% 5% 3% 33 o
N3 28 N3 31
0 0 0, 0 0 0,
1% 0% 0% 33 Tm 15% 11% 5% 33 Tom
0N 29 0Na 32
0 0 0, 0 0 0,
1% 30% 2% 33 T 77% 84% 92% 33 T
N2 30
0 0 0,
7% 11% 8% 33 o
DoNa 31
0 0 0,
20% 25% 19% 33 Iy 05105
:103-105 N8N
71% 63% 71% 2?";‘:’:
1 Concurrency Level: average
Size of Variable Subset: 50%

:109-111 D8N

(dedicated + 4 randoms)

Type of Noise Applied:  Yield
Probability: High
before
after before
and after
0’Na 30
0, 0 0
4% 0% 1% 33 T
©’Na 31
0, 0 0
16% 7% 12% 33
0o)Na 32
0, 0 [
80% 939 87% 33 o

Concurrency Level: average
Size of Variable Subset: Single
(random)
Type of Noise Applied:  Barrier
Probability: 100%
before
after before
and after

2% 0% 3% g;’f{‘;‘:’f

18% 15% 21% 3’3”_:;':’:

80% 85% 76% 2;”;;;2




118-120 NNIN

:112-114 DNIN

Concurrency Level: average Concurrency Level: average
Size of Variable Subset: 50% Size of Variable Subset: Single
(dedicated + 4 randoms) (dedicated)
Type of Noise Applied:  Barrier Type of Noise Applied:  Barrier
Probability: 100% Probability: 100%
before before
after before after before
and after and after

0% 0% 1% :;’fl‘;‘:’f 0% 0% 1% :;’;‘;;9

6% 30% 22% g;”;;;l 2% 1% 1% g;n;’:n.;o

94% 70% 77% 3??;22 4% 20% 17% 3??;21

949% 79% 819% 2;":;':’:

:121-123 NN

Concurrency Level: average
Size of Variable Subset: Whitenoise .115-117 I8N
Type of Noise Applied:  Yield Concurrency Level: average
Probability: Medium Size of Variable Subset: 50% (random)
before Type of Noise Applied:  Barrier
after before yp ppiled:
and after Probability: 100%
©Na 30
0% 0% 1% before
3;”)7”";’1 after | before daft
oNa and after
0 0, 0,
12% 7% 17% 33 T S—
0”Na 32 0% 0% 1%
0, 0, 0,
88% 93% 82% 33 1o 23;:;2,2
0% 1% 1% 33 o
:124-126 N8N . . R DIN2 5
0% 1% 1% 33 o
Concurrency Level: average D9IN3 25
) ) ) 0% 1% 3% 33 1o
Size of Variable Subset: Single nula 30
0 0 0,
(random) 1% 3% 3% 33 Pon
. . . ©’Na 31
Type of Noise Applied:  Yield 14% 22% 18% 33 o
Probability: Medium 85% 72% 76% g;"f{‘;;z
before
after before
and after
0°Na 29
0 0, 0,
0% 1% 0% 33 o
N2 30
0, 0, 0,
2% 2% 1% 33 Tm
©Na 31
0, 0, 0,
11% 17% 10% 33 1nm
©Na 32
0 0, 0,
87% 80% 89% 33 1om




Concurrency Level:

:133-135 DNIN

average

Size of Variable Subset: 50%

(dedicated + 4 randoms)

Concurrency Level:
Size of Variable Subset:

:127-129 NDNIN

average

Single

(dedicated)

Type of Noise Applied:  Yield Type of Noise Applied:  Yield
Probability: Medium Probability: Medium
before before
after before after before
and after and after
13% 8% 11% 3??;21 19% 24% 15% 3??;;1
85% 90% 849 2?;‘;‘:’: 78% 729 829 2;":‘;':’:

:136-138 NNIN

:130-132 NDNIN

Concurrency Level: average Concurrency Level: average
Size of Variable Subset: Whitenoise Size of Variable Subset: 50% (random)
Type of Noise Applied: Barrier Type of Noise Applied:  Yield
Probability: 60% Probability: Medium
before before
after before after before
and after and after
6% 5% 4% 2;”;;;0 1% 0% 0% 2;”;;;9
8% 11% 8% 2;";‘;':’: 0% 1% 3% 2;”;;':’:
86% 84% 88% g?f[z;;z 11% 11% 11% g;"f{‘;";
88% 88% 86% 2’3”_:;':’32




Concurrency Level:
Size of Variable Subset:
Type of Noise Applied:

Probability:

:145-147 NN

average
50% (random)

Barrier

60%

after

before

before

and after

:139-141 NNIN

0%

1%

0%

DINa 9
33 oM

0%

1%

0%

N3 10
33 T

0%

1%

1%

o83 11
33 7,

0%

1%

0%

N3 14
33 790

0%

1%

1%

DN3 16
33 oM

Concurrency Level: average
Size of Variable Subset: Single
(random)
Type of Noise Applied:  Barrier
Probability: 60%
before
after before
and after
0% 0% 1% 2;";‘;;6
6% 4% 2% g;n;’:n.;o
15% 15% 21% 2??;21
79% 819% 76% 2;”;;':’:

1%

1%

0%

o»Na 17
33 70

3%

0%

0%

N3 24
33 7,

3%

1%

0%

©%N3 26
33 790

1%

0%

1%

D’)N3 28
33 M

Concurrency Level:

:142-144 DNIN

average

2%

3%

0%

N3 29
33 TIn

6%

1%

2%

583 30
33 7,

Size of Variable Subset: Single

21%

13%

14%

©%Na 31
33 790

(dedicated)

63%

77%

81%

DoNa 32
33 M

Type of Noise Applied:  Barrier
Probability: 60%

before
after before

and after
|0 oo | S




Concurrency Level:

:154-156 NNIN

average

Size of Variable Subset: Single

Concurrency Level:

:148-150 NNIN

average

Size of Variable Subset: 50%

(random) (dedicated + 4 randoms)
Type of Noise Applied:  Yield Type of Noise Applied:  Barrier
Probability: Low Probability: 60%
before before
after before after before
and after and after
N2 29 ooNa 21
0, 0, 0, 0, 0, 0,
0% 1% 0% 33 Ty 3% 0% 0% 33 o
©%Na 30 0%Na 22
0 0, 0, 0 0 0,
2% 3% 2% 33 o 3% 0% 0% 33 o
©Na 31 ©)Na 23
0 0, 0, 0 0 0,
11% 18% 15% 33 Pm 5% 0% 0% 33 Tm
0Na 32 0Na 24
0 0, 0, 0 0 0,
87% 78% 83% 33 o 6% 0% 0% 33 T
0%)Na 25
0, 0, 0,
5% 0% 0% 33 o
2% 0% 0% | BINA26
33 70
:157-159 NNIN
4% 0% 0% | Damazs
Concurrency Level: average 33 T
N1 28
Size of Variable Subset: Single 8% 0% 0% 33 T
. 0)Na 29
0, 0, 0,
(dedicated) 7% 0% 0% 33 730
Type of Noise Applied:  Yield o 9 9 0783 30
yp B pp 15% 0% 0% g
Probability: Low 17% 12% 16% ©%N3 31
before 33 T
’
after before 25% 88% 84% 23”‘;';2
and after T
0o)N2 29
0 0 0,
1% 0% 0% 33 Pm
02N 30
0 0, 0, . -
1% 0% 0% 33 T :151-153 NN
21% 6% 9% 2?:;;1 Concurrency Level: average
0%Na 32 Size of Variable Subset: Whitenoise
77% 94% 91% 33 o
Type of Noise Applied:  Yield
Probability: Low
before
after before
and after
©Na 31
0 0, 0,
5% 7% 10% 33 T
0Na 32
0 0, 0,
95% 93% 90% 33 o




:169-171 NDNIN

:160-162 N8N

Concurrency Level: average
Size of Variable Subset: Single
(random)
Type of Noise Applied:  Barrier
Probability: 30%
before
after before
and after
4% 7% 2% :;’fl‘;‘:’f
18% 17% 22% g;”;;;l
78% 76% 76% 2??;22

Concurrency Level: average
Size of Variable Subset: 50% (random)
Type of Noise Applied:  Yield
Probability: Low
before
after before
and after
©’N2 30
0 0 0,
2% 0% 1% 33 Tm
0’Na 31
0 0 0,
19% 8% 6% 33 Tom
0Na 32
0 0 0,
79% 92% 93% 33 7o

:172-174 NN
Concurrency Level: average

Size of Variable Subset: Single

Concurrency Level:

Size of Variable Subset:

:163-165 N¥IN
average
50%

(dedicated + 4 randoms)

(dedicated) Type of Noise Applied:  Yield
Type of Noise Applied:  Barrier Probability: Low
Probability: 30% before
after before
before and after
after before 4 aft Sva 39
and after 0 0 0 N
E— 1% 0% 0% 33 Tm
N
1% 0% 0% 0 0 0 0%Na 31
gf);;n;gz 13% 3% 4% 33 m
1% 0% 0% 9 o o ©%)N2 32
;f;l;nfs 86% 97% 96% 33 o
0 0 0
1% 0% 0% 33 o
0N 24
0, 0 0
1% 0% 0% 33 70 e
:166- ANan
1% 0% 0% 2?";25
T Concurrency Level: average
6% 0% 0% D2IN3 26 . . o
33 Pon Size of Variable Subset: Whitenoise
0 0 o 0Na27 ) ) )
4% 0% 0% 33 o Type of Noise Applied:  Barrier
N4 28 -
9 0 9 Probability: 30%
3% 0% 0% 33 o y 0
0%Na 29 before
0, 0 0
11% 0% 0% 33 Tyon after before 4 aft
and after
229% 1% 0% D°)N3 30
33 Pn 5
0%Na 31 1% 1% 1% B°3N3 30
24% 19% 10% 33 P
33 P 5
0%)\NA 32 4% 4% 7% ©IN3 31
25% 80% 90% 33 P
33 P
95% 95% 920 | DMNA32
33 P




:181-183 NNIN

:175-177 DNIN

Concurrency Level: lot Concurrency Level: average
Size of Variable Subset: Whitenoise Size of Variable Subset: 50% (random)
Type of Noise Applied: Yield Type of Noise Applied:  Barrier
Probability: High Probability: 30%
before before
after | before after before
and after and after
ooNa 327 DNa 21
0, 0, 0 0, 0, 0,
0% 0% 1% 333 71 0% 2% 0% 33 o
0)Na 329 0%Na 22
0, 0 0 0, 0, 0,
1% 0% 0% 333 I 0% 2% 1% 33 Tm
2N 330 0N 25
0, 0 0 0 0, 0,
6% 7% 4% 333 om 0% 1% 1% 33 Ty
0’)N2 331 0rNa227
0 0 0 0 0, 0,
26% 29% 27% 333 m 0% 0% 1% 33 o
N3 332 DoIN3 28
0, 0, 0 0, 0, 0,
67% 64% 68% 333 M 1% 1% 1% 33
N2 29
0, 0, 0,
0% 4% 0% 33 M
5% 2% 1% 2?“;?
:184-186 N8N oml: o
0 0, 0,
Concurrency Level: lot 23% 12% 19% 33 7m0
. ) . DoNa 32
Size of Variable Subset: Single 71% 76% 76% 33 om
(random)
Type of Noise Applied:  Yield
Probability: High :178-180 N¥IN
before Concurrency Level: average
after | before and after Size of Variable Subset: 50%
(dedicated + 4 randoms)
1% 1% 0% T ;;8 _ _ _
: 1 320 Type of Noise Applied:  Barrier
1% 3% 1% N3 .
333 o Probability: 30%
12% | 16% 17% 2;"3"% oy before
DA 331 after before
38% 48% 36% 333 Tm and after
0’)N2 332 )N 28
0 0 0 0 0, 0,
48% 32% 46% 333 om 9% 0% 0% 33 o
0’Na 29
0, 0, 0,
7% 0% 0% 33 I
N2 30
0 0 0,
16% 4% 1% 33 M
0Na 31
0 0, 0,
29% 14% 17% 33 7o
©7N2 32
0 0, 0,
39% 82% 82% 33 o




:193-195 NDNIN

Concurrency Level: lot

Size of Variable Subset:

50%

(dedicated + 4 randoms)

:187-189 NNIN

Concurrency Level: lot

Size of Variable Subset:

Single

(dedicated)

Type of Noise Applied:  Yield Type of Noise Applied:  Yield
Probability: High Probability: High
before before
after | before after | before
and after and after
7% | 74% 70% 2;"3“%;3;: 3% | 27% 30% 2;;“%;-’;:
65% | 66% 69% 2;’;“;;3;:
:196-198 NNIN
Concurrency Level: lot .190-192 11N
Size of Variable Subset: Whitenoise Concurrency Level: Iot—
Type of Noise Applied:  Barrier Size of Variable Subset: 50% (random)
Probability: 100% Type of Noise Applied:  Yield
after | before before Probability: High
and after before
0oNa 329 after | before
0% 0% 2% 333 T and after
34% 22% 24% 2;’;“;;;1




:205-207 NNIN :199-201 D8N

Concurrency Level: lot Concurrency Level: lot
Size of Variable Subset: 50% (random) Size of Variable Subset: Single
Type of Noise Applied:  Barrier (random)
Probability: 100% Type of Noise Applied:  Barrier
before Probability: 100%
after | before
and after Before
S TTESE] after | before d af
N and after
0, 0, 0,
0% 0% 1% 333 71 S
rNa 319 9 9 9 N
0% 0% 1% 333 ‘pn” 3% 2% 1% 333 .nn”
Do)N2a 327 ) 0 0 D?)N2 330
0% 0% 1% 333 Ty 11% 8% 16% 333 190
N2 329 0 0 0 D°)N2 331
1% 1% 6% 333 T 41% 55% 40% 333 100
0°)N3a 330 ) ) 0 D°)N2 332
4% 5% 11% 333 1 45% 35% 43% 333 T
0°)N2a 331
0, 0 0
30% 30% 31% 333 Tm
0’)N2 332
0 0 0
5% | 6% 9% 333 Im  202-204 NN
Concurrency Level: lot
Size of Variable Subset: Single
208-210 NN .
== (dedicated)
Concurrency Level: lot . . .
_ _ Type of Noise Applied:  Barrier
Size of Variable Subset: 50% L
_ Probability: 100%
(dedicated + 4 randoms)
) ) ) before
Type of Noise Applied:  Barrier after | before
- and after
Probability: 100% 093G 329
0, 0 0
. » before 1% 0% 2% 333 I
after efore %83 330
N3 329 3 9 8 073N3 331
1% 1% 0% 333 1y 34% 34% 38% 333 Pn
0Na 330 0 0 0 DN 332
11% 7% 11% 333 Ty 60% 55% 53% 333 TN
0’)N2 331
0 0 0
41% 28% 27% 333 m
0’)N2 332
0, 0, 0
47% 64% 62% 333 I




:217-219 NDNIN

Concurrency Level: lot

Size of Variable Subset: Single

:211-213 NDNIND

Concurrency Level: lot

Size of Variable Subset: Whitenoise

(dedicated) Type of Noise Applied:  Yield
Type of Noise Applied:  Yield Probability: Medium
Probability: Medium before
after | before
before and after
after | before d af oa 339
and after 9 9 9 N
S 0% 0% 1% 333 71
N
20 0% 20 0 0 0 N2 330
;;3,: 132?0 4% 3% 7% 333 om
N
4% 2% 3% 0 0 0 N2 331
;,,3:;1\2; 20% 2% 17% 333 om
27% 22% 18% 0 0 9 0%N2 332
;,f:leg?z 76% 65% 75% 333 om
0 0 0
67% 76% 77% 333 om
:214-216 N8N
:220-222 NN Concurrency Level: lot
Concurrency Level: lot Size of Variable Subset: Single
Size of Variable Subset: 50% (random) (random)
Type of Noise Applied:  Yield Type of Noise Applied:  Yield
Probability: Medium Probability: Medium
before before
after | before after | before
and after and after
0’)N2 329 0’)N2 329
0, 0, 0 0, 0 0
3% 1% 2% 333 I 1% 4% 3% 333 I
0’)N2 330 0’)N2 330
0 0, 0 0, 0 0
10% 2% 5% 333 m 6% 13% 9% 333 m
0N 331 07N 331
0, 0, 0 0, 0, 0
33% 32% 28% 333 I 51% 44% 53% 333 71
0o)N2 332 0o)N2 332
0 0 0 0 0, 0
54% 65% 65% 333 I 42% 39% 35% 333 om




:229-231 NNIN

:223-225 NNIN

Concurrency Level: lot Concurrency Level: lot
Size of Variable Subset: Single Size of Variable Subset: 50%
(random) (dedicated + 4 randoms)
Type of Noise Applied:  Barrier Type of Noise Applied:  Yield
Probability: 60% Probability: Medium
before before
after | before after | before
and after and after
0% 0% 1% 2;’;“;;;8 1% 1% 19 2;’;"%;;9
5% 1% 2% :;;"%;;9 4% 6% 208 2;?%;;0
109 | 14% 0% | Gy 0 22% | 22% 2% | Gy iy
43% 42% 49% 2;’;“%;’2’ 73% 71% 70% 2;";‘% ; ;2
42% | 43% 38% 2;’;"; 2
:226-228 DX
.232-234 1NN Concurrency Level: lot
Concurrency Level: lot Size of Variable Subset: Whitenoise
Size of Variable Subset: Single Type of Noise Applied:  Barrier
(dedicated) Probability: 60%
Type of Noise Applied:  Barrier after | before before
Probability: 60% and after
DN 329
378 1% 7% 7% ;’f’:ﬂl’;‘;
1% 0% 0% ;f’:ﬂl’?g 31% 31% 18% 333 Ty
3% 0% 0% 333 110 67% | 62% 73% 2;"3"%;?”:
5% 0% 1% 2;"3"% ;338
15% 0% 2% 2;;“; ;f:
19% | 10% 4% 2;?% ;f:
3¥% | 33% 37% 2;;"; >
23% | 57% 56% 2;"3"% ;?;:




:241-243 NNIN :235-237 NDNIN

Concurrency Level: lot Concurrency Level: lot
Size of Variable Subset: Whitenoise Size of Variable Subset: 50% (random)
Type of Noise Applied: Yield Type of Noise Applied:  Barrier
Probability: Low Probability: 60%
before before
after | before after | before
and after and after
0%NAa 330 D’Na 325
0, 0, 0 0, 0, 0
2% 1% 7% 333 I 0% 1% 0% 333 71N
0°)N2a 331 0’)N2 326
0, 0 0 0, 0, 0
17% 28% 22% 333 I 0% 1% 2% 333 I
0’)N2 332 0’)N2 328
0 0 0 0 0, 0
81% 71% 71% 333 om 1% 2% 2% 333 om
0N 329
0 0 0
2% 4% 3% 333 m
7% 9% 120 | G339
:244-246 N¥IN 23 e
0 0, 0
Concurrency Level: lot 37% 31% 30% 333 o
. . . 0’)N2 332
Size of Variable Subset: Single 53% 52% 51% 333 om
(random)
Type of Noise Applied:  Yield
Probability: Low :238-240 N3N
. . before Concurrency Level: lot
after efore ; : . ENO
and after Size of Variable Subset: 50%
ooana 329 (dedicated + 4 randoms)
2% 2% 0% 333 Ty ) ) )
1 Type of Noise Applied:  Barrier
6% 9% 11% 22IN3 330 .
333 0 Probability: 60%
0’)N2 331
0 0 0
41% 41% 47% 333 .nn” before
D3N3 332 after | before d aft
0, 0, 0
51% 48% 42% 333 I ana arter
0o)N2 326
0, 0, 0
1% 0% 0% 333 I
0%NAa 327
0 0 0
2% 0% 0% 333 I
0’)N2 328
0, 0 0
8% 0% 0% 333 m
07Na 329
0, 0, 0,
10% 2% 2% 333 30
0°)N3a 330
0 0, 0
19% 6% 10% 333 m
0’)N2a 331
0 0 0
26% 30% 27% 333 T
0’)N2 332
0 0 0
34% 62% 61% 333 om




:253-255 NDNIN

:247-249 NNIN

Concurrency Level: lot Concurrency Level: lot
Size of Variable Subset: 50% Size of Variable Subset: Single
(dedicated + 4 randoms) (dedicated)
Type of Noise Applied:  Yield Type of Noise Applied:  Yield
Probability: Low Probability: Low
before before
after | before after | before
and after and after
N3 330 N3 330
0, 0 0 0, 0 0
5% 2% 7% 333 m 6% 3% 3% 333 m
0%N3a 331 0%N3a 331
19% 24% 24% 333 3 29% 34% 25% 333 30
0%N2 332 0%N2 332
76% 74% 69% 333 Tm 65% 63% 72% 333 m
:256-258 1NN :250-252 NNIN
Concurrency Level: lot Concurrency Level: lot
Size of Variable Subset: Whitenoise Size of Variable Subset: 50% (random)
Type of Noise Applied:  Barrier Type of Noise Applied:  Yield
Probability: 30% Probability: Low
before before
after | before after | before
and after and after
0N 329 N2 329
2% 1% 0% 333 m 1% 0% 0% 333 m
©N2 330 ©N2 330
3% 7% 4% 333 5% 2% 2% 333 Tm
0’)N2 331 0’)N2 331
0, 0 0 0 0 v
28% 27% 16% 333 T 32% 24% 27% 333 Tm
N3 332 0N 332
0 0 0 0 0 0
67% 65% 80% 333 I 62% 74% 71% 333 71




Concurrency Level: lot
Size of Variable Subset: Single
(random)
Type of Noise Applied: Barrier
Probability: 30%
before
after | before
and after
e | % || S
e | wwe | | S

Concurrency Level: lot
Size of Variable Subset: 50% (random)
Type of Noise Applied:  Barrier
Probability: 30%
before
after | before
and after
1268-270 N3N
Concurrency Level: lot

Size of Variable Subset:

50%

(dedicated + 4 randoms)

Concurrency Level: lot
Size of Variable Subset: Single
(dedicated)
Type of Noise Applied: Barrier
Probability: 30%
before
after | before
and after
M I v

Type of Noise Applied:  Barrier
Probability: 30%
before
after | before
and after
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/* */
/* BuggyProgram */
/* */
/* Submitted by Raz Ohad, 038249785 */
/* */
/*********************************************************************/
//

//

// Module Name:

// BuggyProgram

//

// Extends:

// None

//

// Implements:

// None

//

// Inner Class Of:

// None

//

// Module Description:

// This module includes handling the sample of the buggy program.

// This "buggy program" generates and assigns a random number to a
// specific user, and keeps track of all numbers generated.

//

// In "real world"”, the application can be used for issuing lottery
// numbers, identification numbers, passwords, and the like.

//

// It is a multi-user, in the sense that two or more people can request
// numbers at the same time, where each request is serviced by a thread.
// A practical, real world example of this would be a web site.

//

// Two possibilities could happen:

// 1) Two people get the same number.

// 2) The number generated for a particular user may not be the same
// when the time comes to record the number.

//

// Package

package buggyprogram;

//

Java Imported Files

import java.io.™;

//

Class definition

public class BuggyProgram{

// ========= Constants




public static final int
LOT_CONCURRENCY=
MAX_DIGITS=
INVALID=

public static final String PROGRAM_NAME=

LITTLE_CONCURRENCY=
AVERAGE_CONCURRENCY=

3’

33,

333,

31

_3;
""BuggyProgram';

// —=======—=—=—===—=—=——=——————=—=—=== Variables
protected static final StringBuffer buffer= new StringBuffer();
protected long randomNumber= INVALID;
protected long[] history= null,
generated= null;
protected static int mismatch= 0;
static int numOfUsers=  AVERAGE_CONCURRENCY ;
static String pattern= ""None;"
// Methods oo
//
//
// Name: BuggyProgram (constructor)
// Input: None
// Output: None
// Description: The constructor.
// Initializes the history array, creates users
// (according to NUM_OF USERS), and calls activeUsers,
// to starts the users®™ running.
//

pu

}

blic BuggyProgram(){
int i= 0;
User[] user= new User[numOfUsers];

history= new
generated= new

long[numOfUsers];
long[numOfUsers];

for (i= 0; 1 < numOfUsers; ++i){
history[i]= INVALID;
generated[i]= INVALID;

for (i= 0; 1 < numOfUsers; ++i){
user[i]= new User(i);
}

acivateUsers(user);
for (i= 0; 1 < numOfUsers; ++i);

if (generated[i] !'= history[i]){
++mismatch;
}

}

if (mismatch = 0){
pattern= "Weak-Reality';
}



//
//
//
//
//
//
//
//

Name: main
Input: String array - command line arguments
Output: None
Description: Sets the buggy program, by calling the program
constructor.

public static void main(String args[]){

int i= 0;
String outputFilename= null;
FileWriter outputFile= null;

ifT (args.length > 2 || args.length < 1){
System.out._printin(*'1l1legal arguments.'");
System.out.printIn("’'Arguments should be:");
System.out.printIn(® 1. The name of the output file, and');
System.out.printIn(*® 2. Optional: Parameter of concurrency (little,
"average, lot).\n");

System._exit(l);
}

outputFilename= args[0];

if (args-length == 2){
if (args[1]-toLowerCase()-.equals(C'little™)){
numOfUsers= LITTLE_CONCURRENCY;
} else {
ifT (args[1]-toLowerCase().equals(average')){
numOfUsers = AVERAGE_CONCURRENCY ;
} else {
if (args[1]-toLowerCase().equals(lot™)){
numOfUsers= LOT_CONCURRENCY;
} else {
System.out.printIn(*'Unrecognized parameter of concurrency.\n"
"Should be: little, average, or lot.\n");
System_exit(1l);
}
}
}
} else {
numOfUsers= AVERAGE_CONCURRENCY ;
}

BuggyProgram buggyProgram= new BuggyProgram();

buffer.append(*'<" + PROGRAM_NAME + ', " +
mismatch + " out of
pattern +
¢>\n");

+ numOfUsers + ", " +

try {
outputFile= new FileWriter(outputFilename);

outputFile.write(buffer.toString(Q));
} catch (10Exception ex){
System.out.printIn("File \""" + outputFilename + "\" is possibly ™ +
""corrupted.\n'");
System_exit(1l);
} catch (NullPointerException ex){



//
//
//
//
//
//
//

System.out.printIn("'File \'"""" + outputFilename + "\'" cannot be "

""accessed.\n");

System._exit(l);
} catch (Exception ex){
System.out.printIn(*'File \'"""" + outputFilename + "\' cannot be

""accessed.\n"");

System.exit(1l);

} finally {
if (outputFile = null){

try {
outputFile.close();
} catch (10Exception ex){
System.out._printIn(*'Could not close the file \'"" +
OutputFilename + "\".\n"");

+

+

Name: acivateUsers

Input: User array - the users
Output: None
Description: Starts the users running.

public void acivateUsers(User[] user){
for (int i= 0; 1 < numOfUsers; ++i){
user[i].start();

}

for (int i= 0; 1 < numOfUsers; ++i){
try {

}

}
}

//

user[i]-join(Q;
catch (InterruptedException ex){
System.out._printIn("interrupted!!1');

//

//
//
//

//
//
//
//
//
//

Modulle Name:
User

Extends:
Thread

Implements:
None

Inner Class Of:
BuggyProgram



// Module Description:

// This modulle includes handling a user in the sample of the buggy
// program.

//

// A user may ask to generate a number (unique) for him, and to

// record it.

//

// Class definition

public class User extends Thread{

// Constants

// Variables
int userNumber;

// Methods

//

//

// Name: User (constructor)

// Input: iInt — the user ID

// Output: None

// Description: The constructor.

// Sets the userNumber member field to be the
// user 1D, passed as an argument.

//

public User(int userNumber){
this.userNumber= userNumber;
}

//

//

// Name: run

// Input: None

// Output: None

// Description: This "starter™ method generates a unique

// random number for the user, and records it in
// the history array.

//

public void run(Q{
int i= 0;

while (i "= numOfUsers){
generate();

for (i= 0; 1 < numOfUsers; ++i){

it (history[i] == randomNumber){
break;
}

}
}

record();



//

//

// Name: generate

// Input: None

// Output: None

// Description: This synchronized method generates a random
// number, with the specified maximum number of
// digits (according to MAX_DIGITS).

//

protected synchronized void generate(){
generated[userNumber]= randomNumber= (long) (Math.random() *
Math_pow(10, MAX DIGITS));

//

//

// Name: record

// Input: None

// Output: None

// Description: This synchronized method records the random
// number, which has been generated, to the
// history array.

//

protected synchronized void record(){
history[userNumber]= randomNumber;
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	31 באגים מתוך 33
	32 באגים מתוך 33
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	Probability: 100%
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	4 באגים מתוך 33
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	31 באגים מתוך 33
	32 באגים מתוך 33
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	Probability: 100%
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	31 באגים מתוך 33
	32 באגים מתוך 33
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	Type of Noise Applied: Yield
	Probability: Medium
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Single
	(random)
	Type of Noise Applied: Yield
	Probability: Medium
	29 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Single
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	Type of Noise Applied: Yield
	Probability: Medium
	28 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: 50% (random)
	Type of Noise Applied: Yield
	Probability: Medium
	29 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: 50%
	(dedicated + 4 randoms)
	Type of Noise Applied: Yield
	Probability: Medium
	29 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Whitenoise
	Type of Noise Applied: Barrier
	Probability: 60%
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Single
	(random)
	Type of Noise Applied: Barrier
	Probability: 60%
	26 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Single
	(dedicated)
	Type of Noise Applied: Barrier
	Probability: 60%
	29 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: 50% (random)
	Type of Noise Applied: Barrier
	Probability: 60%
	9 באגים מתוך 33
	10 באגים מתוך 33
	11 באגים מתוך 33
	14 באגים מתוך 33
	16 באגים מתוך 33
	17 באגים מתוך 33
	24 באגים מתוך 33
	26 באגים מתוך 33
	28 באגים מתוך 33
	29 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: 50%
	(dedicated + 4 randoms)
	Type of Noise Applied: Barrier
	Probability: 60%
	21 באגים מתוך 33
	22 באגים מתוך 33
	23 באגים מתוך 33
	24 באגים מתוך 33
	25 באגים מתוך 33
	26 באגים מתוך 33
	27 באגים מתוך 33
	28 באגים מתוך 33
	29 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Whitenoise
	Type of Noise Applied: Yield
	Probability: Low
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Single
	(random)
	Type of Noise Applied: Yield
	Probability: Low
	29 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Single
	(dedicated)
	Type of Noise Applied: Yield
	Probability: Low
	29 באגים מתוך 33
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: 50% (random)
	Type of Noise Applied: Yield
	Probability: Low
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: 50%
	(dedicated + 4 randoms)
	Type of Noise Applied: Yield
	Probability: Low
	29 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Whitenoise
	Type of Noise Applied: Barrier
	Probability: 30%
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Single
	(random)
	Type of Noise Applied: Barrier
	Probability: 30%
	30 באגים מתוך 33
	31 באגים מתוך 33
	32 באגים מתוך 33

	Size of Variable Subset: Single
	(dedicated)
	Type of Noise Applied: Barrier
	Probability: 30%
	21 באגים מתוך 33
	22 באגים מתוך 33
	23 באגים מתוך 33
	24 באגים מתוך 33
	25 באגים מתוך 33
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	27באגים מתוך 33
	28 באגים מתוך 33
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	31 באגים מתוך 33
	32 באגים מתוך 33
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	28 באגים מתוך 33
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	31 באגים מתוך 33
	32 באגים מתוך 33
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	Type of Noise Applied: Barrier
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	Type of Noise Applied: Yield
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	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: 50% (random)
	Type of Noise Applied: Yield
	Probability: Medium
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: 50%
	(dedicated + 4 randoms)
	Type of Noise Applied: Yield
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	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: Whitenoise
	Type of Noise Applied: Barrier
	Probability: 60%
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: Single
	(random)
	Type of Noise Applied: Barrier
	Probability: 60%
	328 באגים מתוך 333
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: Single
	(dedicated)
	Type of Noise Applied: Barrier
	Probability: 60%
	326 באגים מתוך 333
	327 באגים מתוך 333
	328 באגים מתוך 333
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: 50% (random)
	Type of Noise Applied: Barrier
	Probability: 60%
	325 באגים מתוך 333
	326 באגים מתוך 333
	328 באגים מתוך 333
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: 50%
	(dedicated + 4 randoms)
	Type of Noise Applied: Barrier
	Probability: 60%
	326 באגים מתוך 333
	327 באגים מתוך 333
	328 באגים מתוך 333
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: Whitenoise
	Type of Noise Applied: Yield
	Probability: Low
	330 באגים מתוך 333

	Size of Variable Subset: Single
	(random)
	Type of Noise Applied: Yield
	Probability: Low
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: Single
	(dedicated)
	Type of Noise Applied: Yield
	Probability: Low
	330 באגים מתוך 333

	Size of Variable Subset: 50% (random)
	Type of Noise Applied: Yield
	Probability: Low
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: 50%
	(dedicated + 4 randoms)
	Type of Noise Applied: Yield
	Probability: Low
	330 באגים מתוך 333

	Size of Variable Subset: Whitenoise
	Type of Noise Applied: Barrier
	Probability: 30%
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: Single
	(random)
	Type of Noise Applied: Barrier
	Probability: 30%
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: Single
	(dedicated)
	Type of Noise Applied: Barrier
	Probability: 30%
	327 באגים מתוך 333
	328 באגים מתוך 333
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: 50% (random)
	Type of Noise Applied: Barrier
	Probability: 30%
	325 באגים מתוך 333
	326 באגים מתוך 333
	327 באגים מתוך 333
	328 באגים מתוך 333
	329 באגים מתוך 333
	330 באגים מתוך 333

	Size of Variable Subset: 50%
	(dedicated + 4 randoms)
	Type of Noise Applied: Barrier
	Probability: 30%
	327 באגים מתוך 333
	328 באגים מתוך 333
	329 באגים מתוך 333
	330 באגים מתוך 333






