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public class JMLExample {

//@ requires a!= null;
//@ requires alength >0;

//@ ensures\result == (\sumint j; 0 <= j && j < alength afj]);
public int sur(int[] a) {
int s = 0;
//@ maintaining s== (\sumint j; j <= 0 && j < i; afj]);
for (int i = 0; i < alength i++) {
s = s + ail; 10

}

return s,
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class Bag{
int size ;
int[] elements; // valid: elementf. .size—1]

Bag(int[ ] input) {
size = input .length ;
elements= new int[sizqg ;
Systemarraycopyinput , 0, elements O, sizg ;

}

int extractMin) {
int min = IntegetMAX_VALUE ;
int minindex = 0;
for (int i= 1; i <= size; i++) {
if (elements ] < min) {
min = element§] ;

minindex = i ;
}
}
size——;
elementnininde}= elementksizq ;
return min ;

}
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Bag extractMin() ...

Bagjava:l5: Warning Possible null dereferencéNull)
if (elements ] < min) {

Execution trace informatian

Reached top of loop aftef iterations in "figures\Bag.java" , line 14, col 1.

Bagjava:l5: Warning Array index possibly too largglndexTooBig
if (elements 1 < min) {

Execution trace informatian

Reached top of loop afteD iterations in "figures\Bag.java" , line 14, col 1.

Bagjava:21l: Warning Possible null dereferencéNull)
elementBnininde}= elementgsizq ;

Execution trace informatian

Reached top of loop aftep iterations in "figures\Bag.java" , line 14, col 1.

Bagjava:21l: Warning Possible negative array indexndexNegative
elementgnininde}= elementsizq ;

Execution trace informatian

Reached top of loop afteD iterations in "figures\Bag.java" , line 14, col 1.
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I: public class Example L: public class Example |
2. int example(int %, int y) 2. int example(int x, int y)
3 intret = 0; 3 //@ ghost $$1 = false;
i3 (x> 0) & (p>0) { || 4% int ret = 0;
5: ret =1+ 5 1f ({x>0) & (v > 0) {
b: | 0: /] set S$S1 = true;
T: return ret; [k ret = x +y;
B ) 8: }
9: 9: //@ assert $S1;
— 100 //@ assert !$5£1;
(a) original source code . return ret:
12: )
13: }

(b) inserted source code

U8obobobobooboobooon

ooobooooobobobooobooboo4osboboooboboboDoobobon
oooooobobooboobooobooboboooo 40s500boboobooboboog

oooobooobboooboooooboooobooboolwm20o3nogoooooooog
OO00O0O0O0O0O0000000ESClavaZ O ODOOODOOOOOOO JavaCC[36, 37, 38]
gOo0oCOOO0O0O0OO00000000ogOgOOoESClavaZI OO OODODODODODDDODOO
O0O0ODO0OO0OO0OOESClavaZI D0O0OCOCOOOOO0OO0OO0O0O0O0O0O0DODODODOOOODDODOOO
goboboooobooboboobooboooboboboooooboooboboobobo
OESClavaZI 00O 0OOOOOOOOOOOOOOOOOOOOOOOOOODODDOODOO
0000000 1,2,3,4000000000000 ESClavaZl 00 O0O0O0ODOOOOO
gooodgg

343 OD0OUOO0OOOODOO

000034100000 ESClava2Z DO0OOOOOOOOOODOODOOOOOOOO
OO000000000ooooooooooooooooOOCOCOOOESClavaz 0 OO
oboobobob 400000000

14



0O1gogo1

counterexample
expressiodist
expression
logical. and expression
inclusive or_expression
exclusiveor_expression
and expression
equality expression
relationalexpression
shift_expression
addtiveexpression
mult_expression

unary,expression

unary.expressiomot plus minus

postfix expression

primary_suffix

primary_expression

built_in_type

expressiodist
{ expression}

logicaLand expressior{ ”

" logical_and.expressior}
inclusiveor_expressior{ "&&” inclusive _or_expressior}

exclusiveor_expressior{

"|" exclusive.or_expression}
andexpressio """ and_expressiort

equality expressior{ "&” equality _expressior}
relationalexpressior{ "==" relational.expressior}
shift expressior{ relationalop shiftexpressior}
addtiveexpression

mult expressior{ additive op multexpressior}
unary expressior{ mult.op unaryexpressior}
sign unaryexpression

| unary expressiomot plus minus

("1” | "~") unary_expression

| postfix expression

primary expressior{ primary_suffix }

"(" expressionlist )"

| "[” expression "]

built_in_type()

| ref_name

"null”

"this”

| constant

| ”(" expression ”)”

escprimary_expressrion

"T _boolean”| "T _byte” | "T _char” | "T _float” | "T _int”
"T_long” | "T _short” | "T _void”

| "T _boolean([]”| "T _byte[]” | "T _char[]” | "T _float[]”

| ["Tnt[]” | "T long[]” | "T _short[]”
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escprimary_expression

typeofexpression
iISEmpty.expression
arraylLengthexpression
sizeexpression
matchesexpression
max expression
min_expression
isNewArray expression
elemtypeexpression
equalsexpression
castexpression
charAtexpression
entrySetexpression
hasMapexpression

HashCodeexpression

typeoéxpression iSEmptexpression arrayLengthexpression
| lengthexpression
| size.expression matchesexpressior) maxexpression
| | min_expression
| isNewArray expression elemtypeexpressior equalsexpression
| castexpression charAtexpression entrySetexpression
| HashCodeexpression hasMapObjecexpressiont mapsObject
| hasMapexpression intern.expression
| internedexpression isDigi_expressiont listGet expression
| getexpression getPropertyexpression getTimeexpression
| keySetexpression
| containsexpressior) containsAlLexpressior) containsKeyexpression
| containsValueexpression containsObjecexpression
| indexOf expression lastindexOfexpression subListexpression
| toArray_expression
| toUpperCasexpression valuesexpression
"\typeof” "(" expression ”)"
VisEmpty” ”(” expression )"
YarrayLength” "(" expression ”)”
"\size” "(" expression ”)”
tmatches” "(” expression expression ”)”
"\max "(" expression expression ”)"
"\min "(" expression expression ”)”
VisNewArray” "(” expression ”)”
Yelemtype” "(” expression ”)”
"\equals” "(” expression expression ”)”
"\cast” "(" expession expression ")”
"\charAt” (" state expession expression ”)”
YentrySet” "(” expression ”)”
YhasMap” (" expession expression ”)”
YHashCode” (" expession ”)”
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hasMapObjecexpression
intern.expression
interned
isDigit_expression
listGetexpression
getexpression
getProertyexpression
keySetexpression
containsexpression
containsAllexpression
containsKeyexpression
containsValueexpression
containsObiject

indexOf expression
subListexpression
toArray_expression
toUpperCasexpression
valuesexpression

ref_name

location

ident

constant

YhasMapObiject” "(” expression expression ”)”
"\intern” ”(” expession expression ”)”
"\interned” "(” expression ”)”

"\isDigit” "(" expression ”)"

"\ listGet” "(" expession expression ”)”

"\get” "(” expession expression )"
tgetProperty” (" expession expression ")"

"\ keySetexpression” "(” expression ”)”

"\ contains” "(" [state] expession expression ”)”
YcontainsAll” "(” expession expression ”)”
{containsKey” "(" expession expression )"
YcontainsValue” "(” expession expression ”)”

"\ containsObject” "(” expession expression ”)”

"\indexOf” "(” expession expression ”)"

"\subList” (" expession expression ”)”

"\toArray” "(" expession expression ")”
{toUpperCase” "(” expession expression ”)”

"\valueexpression” "(” expession expression ”)”

this ”.” ”(” ident location ”)” | regexAt

| ident{ "[" [expression] "]” } location

LOC_LITERAL

| RESLOC_LITERAL LOC_LITERAL

| LOC.WITH_LOOPLITERAL INT _LITERAL LOC _LITERAL

IDENTIFER { ".” IDENTIFIER } [ LOOPOLD ]

S (G

"RES” [location]

number{ number}

alphabet number } ”

"false” ['true”

17



Example.java:8: Warning: Possible assertion failure
(Assert)
//@ assert SS$fO

A

Counterexample context:
(0 < x:2.20)
(y:2.27 <= 0)
(null <= max(LS)}
(x:2.20 <= intLast)
(intFirst <=v:2.27)
(eClosedTime(elems) < alloc)
(vAllocTime(this) < alloc)
(intLast < longlast)
(1000001 <= intLast)
((intFirst + 1000001} <= 0)
(longFirst < intFirst)
null.LS == @true
(null <= max(LS)}
typeof(x:2.20) <: T_int
typeof(y:2.27) <: T_int
typeof(this) <: T_Example
boolSfalse == $5f0:3.19
(y:2.27 > 0) ==tmp0!cand:5.12
elems@pre = elems
tmpOlcand:5.18 == tmp0lcand:5.12
ret:4.12 ==
alloc@pre ==alloc
ecThrow !=ecReturn
bool$false |= @true
tmpO!cand:5.18 = @true

Example.java:10: Warning: Possible assertion failure
(Assert)
//@ assert 1S5f0 ;

N

Counterexample context:
(x:2.20 <= intLast)
(0<vy:2.27)

(y:2.27 <=intLast)

(null <= max(LS))
(0<x:2.20)

(1000001 <= intlast)
(eClosedTime(elems) < alloc)
(vAllocTime(this) < alloc})
(intLast < longLast}
(longFirst < intFirst)
((intFirst + 1000001} <= 0)
null.LS == @true

(null <= max(LS))
typeof(x:2.20) <: T_int
(x:2.20 +v:2,27) ==ret:4.12
typeof(y:2.27) <: T_int
typeof(this) <: T_Example
(y:2.27 > 0) = @true
$5f0:3.19 == @true
elems@pre == elems
ret:7.12 ==ret:4.12
state@pre == state
tmp0!cand:5.18 == @true
alloc@pre == alloc
tmp0!cand:5.12 == @true
bool$false |= @true
ecThrow != ecReturn

0 9:ESClJavaZl D00 D0OOO

1. 00000000 00typeexpressionl elemtypeexpression D 00000 O00O"<:"0

good

2. 000"=="g0000o0ooboooboouobooobobogoo

3. 0000">""<,"<=",">="0000000

4. notequal OO OM="0000000O

oooMLOOODOOOOOOOOOODOOPDGOOODOOODO PDGOOOOO
OO0 ESClavaZl D0 0OO0O0O0D0OCOO0ODOCOO0OODOOOOO0ODODOOODOOODOOOOO
00000000000 10000000000cand 5181 0000000000000
goobobobosbilsgogboobobobobobobDubobobobooonoo
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(0<x:2.20);

(y:2.27 <=0) ;
¥typeof(x:2.20) <: T_int;
¥typeof(y:2.27) <: T int;
(y:2.27 >0) ==cand:5.12;
cand:5.28 == cand:5.12 ;
ret:4.12==0;

cand:5.18 = @true ;

(0<vy:2.27);

(0 < x:2.20) ;
¥typeof(x:2.20) <: T _int ;
(x:2.20 + y:2.27) ==ret:4.12 ;
¥typeof(y:2.27) <: T _int ;
(y:2.27 > 0) == @true;
ret:7.12 ==ret:4.12 ;
cand:5.18 == @true ;

cand:5.12 == @true ;

(a) Result for the ninth

(b) Result for the tenth

glo:0ooooooboouoboobobooooDo

Ocand]5.18!=@truel DO 0Ox>0&&y >0l=@trueJ] 0000000000 0O0OOOO
pOGOUOODOOOOOOODOOOOOUUODOOOOOUODOODLDOOODO

35 000000

0000 34300000000000000O00DOOOOO0ODOOODOOODOO
goboobooooon

351 000000000

gboobobooobooboboobobooboboobooboboboobooboobo
ooo0ooooOOooOooOoOoO(@OoOoooOoOo0O0OO0) 0000000 ooUooooOo
OmOO0O0O00O0O0O00ooO03b0bobobobooDo

1. mOOOOmOODOODOODOODODOODODODO

D000 mO0O0O0O0O0O0OmOO0O0O00000000000000000000
00000000000000000000000000000000000000
00000 (39000000

2.00000000000

lgjooooobooboboboogooooboobobobooobobooboboo
goooooobooboooooboobooboobooo 3o mobobbo o
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0400004

relationalop e R R R R
additive.op =
mult_op =T %
sign e
LOC_LITERAL = " number { number} ".” number { number}
RESLOC_LITERAL = """ number { number} ".” number { number}
LOCWITH_LOOPLITERAL := " number { number} " number{ number} "#"
IDNTIFER = ("7 |"$" | alphabet) ("_" | "$” | alphabet number )}
number S
alphabet = "at |'bt LT | AT BT L2
o5 00001
goano O
oooood \typeof(x) <: \type(int)
\typeof(y) <: \type(int)
oo y>0=(x>0&%&y >0)
(cand) == (x> 0&&y > 0)
ret ==
ooo 0<Xx
y<=0
not eauall (cand) !=true

20



oenoonO2

gggno O
O0oooO | \typeof(x)<: \type(int)
\typeof(y) <: \type(int)

00 X +y == ret
y > 0 ==true
000 o<y
0<x
not equall (cand) !=true

good

3. mOoono

ubbooboobbooboobbooobdmboobooo

4. 100 30000000000000Dakon00000000O0O0ODDOODODOOOO
gboboboobobobobobob

352 OO00O000O0DOO

oooo0 3430000000000 0O0O000DODOOO0O0ODOODOOOODOO
g0oo0opoOoOoOoOopoOoOooOoOosStingbOC0C0O0ObOO0000OoOooooooooo
00000000000o0o0o0000D 1200 80 (0O O0ODOOOODOO DakonO O
gobooboboobooboobobooboobboobooboo

lL.Oooooooooooooooboooboooooooboboooo

2. 0000000000000000000000000000000000A0 jav.util.LRandom
O0O0ad [4ojostingD 00000000 Apache Commons O OO0 OO commons lang
00000 [@Quoooooon

3.343]000000000000000000D0DDOOODODODODOOOOOIfDD
oooooOo 200000000 InvariantDOOOOOOCOCODOOOOOOOOO
O000o0oOoODoOoOOO0OOOOoOoOOoOOOOOOOO Invariant Coveragel 0 0 0 O
uboboobooboboobooobood
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while(true){

[1] Parameters and Fields Generation

target method’s paramters = ...

target class’s fields = ...

[2] Condition check

if ( testcase constraints are satisfied){
[3] Method Call
method call with fields and parameters
break;

Ul1:000o0oocoodg

4. 00 30000000DOOO0OO0O0DOoOoOoOoOoUoDOoOobOOoOoOoDo

5002004000000 retumb0b00noonOog

gopooOoOoOoOoOoOoOostingD 0000000000 DO0OD0O000000OooooO
gboboboboboooboooooo
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import orgapachecommongdang.RandomStringUtils
import javautil.Random
public class TestCasexamplég

public static void main(Strind] args) {
PDG_Test18 $#est = new PDGTestl§);
Random random= new Randorf);
int $4 = 0;
while (true) {

if (38 >
¥
4
$4 = 0;

int y = randomnextin(10); 10
int x = randomnextin(10);
int ret = randomnextin(10);

try{
if (ret==08&& 0 < Xx & y <= 0) {
$&estexampléx, y );
$H++;
}
} catch (Exception & {
}
20) { 20
break;

while (true) {

int y = randomnextin{10);
int x = randomnextin{10);
int ret = randomnextin(10); 30
try{
if (y>0=="true & 0 <y && 0 < x) {
$Gestexampléx, vy );

$h++,
}
} catch (Exception & {
}
if (34 > 20) {
break;
} 40

012:0 80 (O OODOOOCOOOOOOOODOO
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4 00000

gboogbooboobooboobooogobooboboooobooooboooDo
oon

e 00O 0OHP xw8600

e OS] Windows Vista Business

CPUO Intel Xeon E5405 2.00GHx 2

Memory] 8.00GB

Javal JDK 1.4.216(ESC/Java?2 0 0 )0 JDK 1.617(0 00 O O DaikonO O 0O)

ESC/Java@? version 2.0.5

e Daikon version 4.5.3

0000000000000 D0ODO0D0OWebhOOOOOOOooOoOOOODODOODOODODOO
0000 11,12, 180 000000000000 DODOO0OO0O00O0O
41 000000
42 0O0O0ODO

uboboobooobooooooon

lL.O0o0ooooooooooo

0000 11,12, 30 00000000000000000000OODOO

2. bakonDOOOOCOOOOOOOOODO
O000DO0000000O00C00O000O000DO00O00DODO000O0OOD baikon
ubobooboobooboboobooobobooooan

3. 000000000

gbobobooooooooboooboobobobobooooobooboboboboboo
ooobooooboooooboooonJave O 0D0ooOOoOoOoDOoOoOoOoDO
ubobooboobooboooboobooooon
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public class BM{

public static int BMmatclffinal javalang.String text final javalang.String
int[] last = BM.buildLastFunctiopattern;

int n = textlength);

int m = patternlength();

int i = m — 1;
if (i >n—1){
return —1;
}
int j = m— 1;
do {
if (patterncharAfj) == textcharAfi)) {
if (G ==0) {
return i;
}
else {
i—=;
j=——:
}
}
else {
i =i+ m — Mathmin(j,1 + lasttextcharAfi)]);
j=m-1
}
twhile (i <= n — 1),
return —1;

public static int[] buildLastFunctiofString pattern {
int[] last = new int[128]; // assume ASCIlI character set
for (int i = 0; i < 128; i++) {
lasfi] = —1; // initialize array
}
for (int i = 0; i < patternlength); i++) {
laspatterncharAt(i)] = i; // implicit cast to integer ASCII
}

return last;

pattern {

10

20

30

40

013: 00000000
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4. DaikonO OO QOO

DakonOOOOOOOOO0OOO0OOOOO0OOO0OO0DOOOOOUOUUODODDODODODOOO
gbooboboobonb

43 ODOO0OO0OOOD

OO00OCOOOO0OO000000oooooooooooooooooooooD ESClJavaz
O000opDooo00oDoDoOoOooooOoOoESCavazZl Javal 4100000000
OO0Javal 3100000000 ODO000000000OOODODOOOOOESCavazIlO
ooobooboooboboboooboooboblaval 400 oDooooooboboo
gobooboogoooo

O0000Javad 0 O0O0OO0OCDO M40]000C00ODOOOO0O00OODOODODOOLIst, Map, Set
go0opoOoOooOoOMathOOOOOoQOoOOOODOOOOOOOODOOOODOOOODODO
gboooboobooooobobooboboooboobobboboooooboooooooboo
0000000000000 00000000000D0O0O0O0000000O0DOMathO
O00O0ESClavaZl DO O0OO0OOOOODOOOOOOOODOOOOOOOOO 70000

44 O0O0ODOOOOOOODO

googbbooobooooboooooboobooooboobooboooboboooDoo
gbogbobooobobobuooboboooooboboboboooboboobobo
goboboooboooboooobooobbooobbooobooboooboboooobobooobooboo
gobooboooboooboboooboboooboboobbooboboobbooboboooboobo
gbogoooobooboobooboboooobobobooboobobooboboo
goooooooogoospoooooo*coooboro*bboboobr’obboobbooo
goo

e JOUDODOOLOODLDDODODODODODOUODODODODODODOLOLDODODOOD
goobooooooood

e JIDDOODODOODLOODDOODOODLDODDOODLOODO

08ido00o0ooooooooonooooodnoooooooooooooooonoag
000000000000 00000000compareHase, equals, BMmatch, regionMatches
0o0odoooooooooooooooooobooooboooodo returnDOO0Q0QOQ
goooobbooodooooouooooogooooooooooooon
oon
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O7o0oooooooboog

goooo

oo

static double acos(double)
static double asin(double)
static double cbrt(double)
static double cos(double)
static double expm1(double)
static double floor(double)

static double hypot(double, double)

static double IEEEremainder(double, doub
static double log(double)
static double log10(double)
static double log1lp(double)
static long round(double)
static int round(float)

static duble signum(double)
static float signum(float)
static double sin(double)
static double sinh(double)
static double tan(double)
static double tanh(double)
static double ulp(double)
static double ulp(float)

gbooboobooooboooboobobon
ubbooobooabbooboabd
ubooobobooboooooon
gboogoobogbobooooboon

er—10000
gbboogobuoobboobuooboboo

000 (@O0O00oOooooooOod)doubleDOOOO
obooobobooobooboboooboobooo
sqrt(z? +y?) 0000

[dEEE 7540 0 0 00002000000000000O
O0O0O0OdoubleD DODOOODO (DO eDDOOO
doubleD 0 1000000000000

b0 l1o000oooooooog
000000000 longDOOO
000000000 iimtooon
gboooobogoooo

gbooooboooooo
gboogoobogbobooooboon
gooooboobooobobooo
gbooboobooooboooboobobon
O00O0OdoubleD DODOOODOOOOO
0000000 upOOOOOoOOO
0000000 ulpOOOOoOOoOOO
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08oO000O000ooooboooooboooo

gooooooo OO0ooo(@) | oooog (@) | oo (@)
formatDate 2 1
formatDateWithTime 2 1

getDate 4 2

getProperty 8 3 11
isAlphabet 15 5 20
iSNullOrEmpty 7 1 8
calKai 14 5 19
compareHash 21 4 25
equals 45 11 56
BMmatch 19 14 36
isCredit 7 1 8
regionMatches 25 17 42

0Uogooooogoog

ooooooon DuUuCO OO (O) | ESClavaZl) | OOODOO (O) (00000 (O)
formatDate 4.4 7.1 10.4 22.1
formatDateWithTime 4.1 6.7 7.9 18.9
getDate 4.3 6.4 8.3 20.7
getProperty 4.5 9.4 8.5 22.9
isAlphabet 4.2 9.4 8.4 22.5
iSNullOrEmpty 4.5 11.8 8.5 25.4
calKai 2.2 8.1 10.1 20.1
compareHash 2.8 5.8 11.1 20.0
equals 2.0 5.6 11.7 195
BMmatch 3.4 10.3 12.2 26.2
isCredit 4.6 38.5 8.7 54.2
regionMatches 7.4 6.1 10.2 24.0
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45 DakonDOOOOOOODOOOCOOO

Javad OO OOOO0OOODOOODOOO0ODOODOOO0OODOOOOObOOOOOoDOOoOOooO
00000000000 DO bakonOOOOODOODOODOODOODOODOOOODOODOOO
ogooooooooo

OO0 Javal 00000000 130000 Boyer-Moorel OO O DODODOOOOOODODO
000000 BMmatche(String, Stringll O O 0O O Boyer-Moorel D OO OO0 OOO0ODO
200000000000 O000O000bOO00DbO0OOO00bOO0oO0bDOoO0bOoOooOOooDoOOon
00000000000 0o0o0oOooooo-10000o00owhileoODOOOoOOO
reurn0 00000000000 OO0O0OOOOOOO0O0OOOOOOO0OOOO0O0O0O0
doooooooboobooooddooooooooboboooooooooon

DakonO OO DOOOOOOOOOOOOOODOOOODOOOOOFODOODOOOO
gooooooooooooo

0041.00000000FO
000000000000000 A,0000000000000D000000000A0
00oooooono A, 000000000000 PODODDOO RODODOOOOOODODOO

P:|AgmAn|/’Ag’7R:‘AgmAn‘/|An‘

FO FOOOO POOOD ROODODOOOOOUODFOOODOOODOODOOO

F=2xPxR/(P+R)

gboooobooboboooboboooooobooobobobooobobooboboobo
00130000 Javad D0 0O0ODOOOO DakonDOOOOOODOOODOOOOOOOO
oooobobbooboobouoooboooobob 40000 30boboobo
goboobooobooobooobobooboooobbooobboobobbOob400D00DO
gooboooooooooobOoOorFOO0ODOODOOOOODOO I0ODDODOOODOO
gboogooooboooboboobobooobobobooobooboobobooooboo
gbooboboobobooboooobooooboboobobooboboobobo
gobodbobooobooboooboobooobuoobobooboooo

googboobooboogoboobooboobboobobooobooobooboooDoo
gogbbooobbooobboobbooobobuoobbooboboobboobboobobo
000000000000 oo0o0o 200000 ulC00000O00O0text!=nullDd
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Opattern!=nuiD0 0 0000000000000 O0OO0OOO \typeof(text) ==\type(String)
O \typeof(text) ==\type(Stringl D 0 0 0000000000 DaikonD OO 0000000
ooooooooooooboboboooooooooooooooooooooon
000000000 \typeof(text) ==\type(String)d [ \typeof(text) ==\type(StringlJ O O O
000000 o0DbDakonDOOOO0OODODODOODOOODODOODOOODOODOOOODO
goooooooooooooooooo
do000do000000bO00bO0oooooz20000000O00DODO0OD0OODOOnDO
00000000 text.toString().equalspld(text) ) [0 pattern.toString().equalggld(pattern))]
0o0odoooooooooooboooooooooboooooooooooooooooo
0000000000000 00000O0O0000OoooOOON\result>=-10000000
gooodoooooooobobboodoooooooooboooooooooooooon
0o0ooooooooooooooooooobo o000 oooooooooon
dooooooooboboboboooodoooooooooo
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OO0O0OO0isCreditC00C0DOOO 300000000000 OOOOOODOI00O0OO
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gooobooooooboooooooboooooooooboooooooooboooo 10D
gobooboooboboobboobooboonoo

0l0:0000000000000D0000FOO0O0O

ogoobobobo (bobobobobobo |oob jgog | FO
good 1.00 0.50 | 0.67

good
good 0.67 0.50 | 0.57
good 1.00 0.50 | 0.67

googd
googd 0.75 0.75 | 0.75
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