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Introduction




debugging cost billion USD



Goal of debugging

to find the bug
but how debugging methods help?

debugging methods can be active and passive



Active and passive debugging

active debuggers reduce the code
size to be Investigated

passive debuggers only show data
about a given execution step



active debugging

while (numbers[i] < pivot) { check
i++; check

}
skip
skip
skip
skip

}

i++; check
1-=7; check



passive debugging

while (numbers[i] < pivot) { check
i++; check

}

while (numbers[]j] > pivot) ({ check
J--=7 check

}

if (1 <= 7)) { check
exchange (numbers, i, 7); check

}

i++; check

o check



Logging

System.out.print

advantages

disadvantages



Traditional debugging

Developers using debuggers
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advantages

disadvantages



Reverse debugging

you can start debugging
backward from the failure






Reverse debugging

why developers don’t use



Reverse debugging




Active Debugging - input reduction

Macmillan

Maddox
Madison

Magnuson

Major
Mallory
Malone
Manley
Mann
Manning
Marble
March
Margrave
Marin
Markham
Marl ow
Marquis
Marsh
Marshall
Martin
Mason
Massey
Masters
Mathews
Maxwvell
May
Mayer
Mayfield
Mcafee

McAndrew

McBride
McCain
McCann
McCarty
Maynard

mMayfield
McAfee
McCarty
Maynard



Active debugging - hypothesis
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passive and active debugging together




Comparison debugging

we introduced and implemented in Jidebug

we discovered it can be used for debugging
and code understanding



Comparison debugging

there Is solution based on execution comparison



standard
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[# Package Explorer |gu JUnit &2 |$.Plug-ins = m |
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Finished after 1,85 seconds

Runs: 4/4 Errors: 0 B Failures: 1

4 gt com.jidebug.demo.DemoTest [Runner JUnit 4] (1,808 s)
test1 (0,267 5)
eEl test2 (0,602 5)
gl test3 (0,4515)
(] testd (0,488 5)

= Failure Trace =

41 java.lang.AssertionError
= at com,jidebug.demo.DemoTest.testd(DemoTest.java:26)

|




execution trace as standard

O

<>
| Vv

compare this and the failed one




comparison result

public static void main(String args[])
{
Integer convertedNumber = Integer.valwelf(args[@]);
if (convertedNumber == 6)
System. out. println{ convertediumber);
else
System. out.println(™*");



bug hunting

we should start from the differences

consider the first difference



equivalence partition

each input would require similar execution trace




Example

Javaone.dat

Javatwo.dat



Comparison debugging

advantages - disadvantages



example

Hill, Adam $8100

Green-Scott, Gabriel $7950
McConnell, May $7200
Perry, Kelly $8800

Scott, Sally $8500



Influence debugging

Active debugging based on influences




What 1s an influence?

Influence: No influence:

szl x =1
print x print vy



x=1
y = f(z)

z=x"glz7) ==

y++

print z

x=1
/]y =f(z)
z=x*g(z)

[/y++
print z



INnfluence chains

x =1

y = £(z)

z = X * g(=z)
v++

1f z > 10

print =z



Influence debugging

reverse debugging along execution chains

advantages

MISSING case error



Mmissing case error

x=1 x=1
if ()
x =z %5 + 1
else
X = X—- )
print x print x )




Process of debugging

first step: code understanding

NV

POS
NS
\



reducing executions steps

while (i <= j) {

while (i <= 7j) {
while (numbers[i] < pivot) {

while (numbers[i] < pivot) {

1+ i++;
* }
while (numbers[]j] > pivot) { while (numbers[j] > pivot) {
J==7 J-=:
b }
if (1 <= 3J) | if (i<=3){
exchange (numbers, i, j); exehanget e s—1—
} —+
i++; ——— 3
J--7 F=—
} }
// Recursion // Recursion
if (low < j) if (low < 3J)
quicksortl (numbers, low, 7j); quicksort(numbers, low, J);
if (i < high)

if (i < high) .
quicksort(numbers, i, high);

quicksortl (numbers, i, high) ;



active methods used together

input reduction

v

execution comparison

v

hypothesis

v

Influence debugging



Feature location
Why code understanding Is so important?

one third of the developers fix third party code



Feature location

How to find the related code for the feature to modify?

execution comparison helps



how to find code to a feature




nappy path




erroneous path




public static void main(String args[])
1
Integer convertedNumber = Integer.veluelf(args[@]);
if (convertedNumber == 6)
System. out.println{convertediumber);
else
System. out.println(“*");



feature location In practice

Let's try!
It's Interesting and not tiresome
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jidebug

ACTIVE DEBUGGER






Jidebug features

records every program execution

recording can be started and stopped at any time
when stop it stores all relevant data

can be attached to any application already running on JVM

compares the executions and the
differences are displayed

displays all the code parts which
influence a selected variable
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Tutorial 2:
configurations &
use precise data



= Java - eb-layar/src/com/jidebug/layar/multiinvoke/LayersMultilnvoke.java - Eclipse
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Tutorial 3:
compare
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Tutorial 4:
attach to running process &
recording
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Tutorial 6:
dashboard
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1J] Hellolnfluences.java 9] LayersMultilnvoke.java 1J] HelloServiet.java (@ http://localhost:8080/ e5-server-attach2/hello !Jidebug Dashboard
Jidebug Dashboard

Jidebug

Configuration
lidebug Eclipse Plug-In Version: 2.3.4

Send usage statistics
lidebug Homepags

Send Feedback
Getting started

Your e-rail address (we won't share it, honest):
Manual Agent

Jidebug is a Java Agent which can be used manually
Agent VM arguments:

Feedback message

-javaagent:"ENEclipsel\Eclipse-4.4.0h configuration\org.eclipse.osgi
WB24\0h. cphresources\jidebugagent.jar’ = cutput="E\idebug\Workspace-
Presentation'.metadata\.plugins\com,jidebug.eclipse.corelexecutions”

License

License version: SMART PLUS
License status:  Valid

Expiration date: 2013.04.26, 14:33:58

Send feedback
Please write your Jidebug license key here:

Activate

Click here to buy lidebug license

Jidebug Dashboard




Try Jidebug

Jjidebug.com/download
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forgacs@jidebug.com milassin@jidebug.com
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