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2nd UPDATE: Amazon.com Web Site Down For
Technical Reasons

June 06, 2008: 04:02 PM EST DWES

{(Updated o add information from a company customer-service
representative.) Soonsored Links
Options Investing Streamlined

$9.95/0ption + S0 per Contract, Any
Size. Get Flat Rate Commissicns!

NEW YORK -(Dow Jones)- Amazon.com Inc.'s (AMZN) Web site
was down for more than an hour Friday afternoon and remained
malfunctional at the tme of this report.

An investor's best friend?

In a tough market, lean on Options. The
investment with many advantages.

An Amazon.com cuslomer-service representative said the sile

wouldn't be fully functional for another one or two hours. She said

the outage was due to an upgrade of the company's Web sile, but

didn't provide further details. Refinance Now at 5.2% FIXED!
$200,000 mortgage under $599/mo. No

I'he company’'s Web site was completely down between at least o - TmTT

1:40 p.m. EDT to 3 p.m. before reappearing with partial functionality.

Dow Jones Newswires employees were slill unable to complete a full transaction on the site before gelling

an error message at the time of this report.
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class BankAccount {

Traditional

regreSSIOn bool deposit(double amount) {
. if (amount > 0.00) {
teStIng balance = balance + amount;
return true;
} else {
print ("negative amount") ;
return false;

}
}

T bool withdraw (double amount) {

double balance;

if (amount <= 0) {
Test runner print ("negative amount") ;

& return false;
Oracle

checker }

e if (balance < 0)
= print ("account overdraft");
— return false;

balance = balance - amount;

Regression
errors

return true;

}
}
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void testBehavioralDifference () {

BankAccount a =

new BankAccount () ;
a.deposit (10.00) ;
a.withdraw(20.00) ;
a.deposit (50.00) ;

bool result = a.withdraw(20.00) ;

assertEquals (result, true);

- return false;

class BankAccount {

double balance;
bool isOverdraft;

bool deposit(double amount) {
if (amount > 0.00) {
balance = balance + amount;
return true;
} else {
print ("negative amount") ;
return false;

}
}

bool withdraw (double amount) {
if (amount <= 0) {
print ("negative amount") ;
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class BankAccount {

void testBehavioralDifference () { double balance;
BankAccount a = bool isOverdraft;
new BankAccount() ;
a.deposit(10.00) ;
a.withdraw(20.00) ;

bool deposit(double amount) {
if (amount > 0.00) {

a.deposit (50.00) ; bilinii :rba%ance + amount;
bool result = a.withdraw(20.00); } :l:e { He:
}assertEquals(result, true) ; A
return false;
}
e Such a test may not be in T }
& ’ ; bool withdraw(double amount) ({
e |00% stmt coverage without it if (amount <= 0) {

Specifi f calls/ print ("negative amount");
® Specific sequence of calls/params e e
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Existing test suite typically targets a
small subset of the program behavior

. ° .
Tests focus on core functionality
® Oracles often approximated
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® Given two versions, produces
a list of changed classes

BERT

Phase I: Change Test case
Generation of analyzer generator
Code changes C

test cases for
changed code

Test suite T

® Can use any differencing tool

® Currently: Eclipse’s change

information
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Test runner &
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® Vv ¢ and ¢t for ¢, runs t on old

and new versions of ¢, logging
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® Compares and logs differences -
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Behavioral differences
analyzel" Test case

analyzer generator

® Simplifies and refines raw data
through abstraction and
redundancy elimination

® Reports behavioral differences
between €vo and €y and test
cases that reveal them

\ Test runner /

&
Behavioral
comparator

® fields with # values

® methods returning # values

e differences in graphical and

RawAbehav:iorr'aI
textual output

Phase 1l

Behavioral

Differential behavior B e Benavioral
analysis and reporting analyzer
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Proof of Concept Evaluation

® Built BERT prototype
® Phase | & Il

® Reflection and scaffolding instrumentation
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Results

® 60% of the inputs (1,557) showed a behavioral
difference that revealed the regression error

e withdraw returned different values
® withdraw

produced different output

R TR e S, N AT TR T BN . UAR S Bob  led - S R Loty o N ok N4 2V e T s o gt B A sl S St S
b et A G B0 e i R oy U S T A < S R N A R E R s R e N R A S AR L BB T AR R R
0% v PN sl R R i b A M A TR AR L 2 o IR s s A ke R S SR g ol e A RS S el S R St A N g aniat s SRR Bk S e )




Results

® 60% of the inputs (1,557) showed a behavioral
difference that revealed the regression error

e withdraw returned different values
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:
- |public void testclasses3() throws Throwable {| =
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Related Work

® Rich literature on related areas

® Test suite augmentation

Impact analysis
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Conclusion

® BERT:a regression testing approach that

® Generates many tests for changed code

° Runs test on old and new (changed) code




Open Issues

® Main issue: false positives
® More studies are needed to assess the issue

e Some ideas to address it
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Thank You!




