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Agenda

« hwb5 to graded in time for feedback to be used
on hwb
« hwb6 due next week

o Today
o Asserts
« hwb data
e BFS

o Debugging



== hashcode() and equals() >

Overriding these important for using classes you
write in collections, e.g.

Read Javadoc for requirements

o Transitive, symmetric, etc. we’ll discuss later in lecture
o Usually must override hashcode() if you override
equals()

Eclipse can generate them for you

e Right click in class source file
e Source -> Generate hashCode() and equals()
o Not always perfect — learn more later & in 332

I I



Asserts

assert true; // nothing happens

assert false; // program terminates with an
// assertion failure



Asserts

You must manually turn on assert statements for
them to be run in your code.

The command line flag is "-ea"

To set command line flags in eclipse:
The .java file you are running -> Run As -> Run Configurations
Arguments tab
Enter "-ea" under 'Program arguments'



Asserts

L1 ¥ Createa configuration that will launch a JUnit test. @ s
Debug
0 B2 %X B 3 v Name: |SpecificationTests
[-?:J pfojl - - . g = . - o», = 7
¢| | El Test [®= Arguments . “; Classpath| =k JRE| &/ Source| B8 Environment| >
¥ g €S .
Em&ﬁs 2] Apache Tomcat Program arguments:
> @ Eclipse Application rea <
N {é & Eclipse Data Tools An
R Ef; & Generic Server | Variables... outlin
"| B Generic Server(Extern
> g . VM arguments: = g
> 5 Ju GWT JUnit Test
> 5 & HTTP Preview - v
> g & J2EE Preview o
. {é Java Applet | Variables... |
> - —
> i 71 Java Application working directory:
| ¥ Ju JuUnit
> . . @® Default:
> Ju FibonacciTest
. Ju SpecificationTests () Other:
" JU Junit Plug-in Test : —
g Orkspace File Systen Variable
4 0sGi Framework |
: . -
% Ruby Script i
Appl Revert
» g | Filter matched 22 of 22 itei PPY | |
>
> i @ Close | Run
# o )
> @3 hamcrest-all-1.1.jar 1 1/10/13 12:46 AM winglam
> =4 JUnit 4

T o T S i | R e 1 L

[ hwé.MarvelParser.java - cse331/src - 2signinto Google...




Homework 6

Use Graph ADT from hw5

Fill with Marvel Data

Nodes = characters

Edges = books

Labeled with title

Connecting characters if both
characters appeared in that book

Turns out to model real life
social graphs




Homework 6

The Data
Download from HW6 assignment page

' | ] labeled_edges.tsv %

"FROST, CARMILLA" "AA2 35"
"KILLRAVEN/JONATHAN R" "AA2 35"
"M'SHULLA" "AA2 35"

"24-HOUR MAN/EMMANUEL" "AA2 35"
"OLD SKULL" "AA2 35"

"G'RATH" "AA2 35"

"3-D MAN/CHARLES CHAN" "M/PRM 35"
"3-D MAN/CHARLES CHAN" "M/PRM 36"
"3-D MAN/CHARLES CHAN" "M/PRM 37"

"HUMAN ROBOT" "WI? 9"
"MARVEL BOY III/ROBER" "WI? 9"
"GORILLA-MAN" "WI? 9"
"3-D MAN/CHARLES CHAN" "WI? 9"
"VENUS II" "WI? 9"
"HUMAN ROBOT" "AVF 4"
"GORILLA-MAN" "AVF 4"
"JONES, RICHARD MILHO" "AVF 4"
"3-D MAN/CHARLES CHAN" "AVF 4"
"WASP/JANET VAN DYNE " "AVF 4"
"LIBRA/GUSTAV BRANDT" "AVF 4"
"CAPTAIN AMERICA" "AVF 4"

"VENUS II" "AVF 4"

Maaasine Marir __all

PlainText + TabWwidth: 8 ~ Ln1, Col1 INS




Graph paths

o List of nodes travelled
to get from one node to
another, moving along
edges, respecting
direction
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o List of nodes travelled
to get from one node to
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« ADECisapathAtoC ‘




Graph paths

o List of nodes travelled
to get from one node to
another, moving along
edges, respecting
direction

« ADECisapathAtoC
e ACisapathAtoC




Graph paths

List of nodes travelled
to get from one node to
another, moving along
edges, respecting
direction

ADEC is a path Ato C
ACisapathAtoC
There’s no path Ato B




Graph paths

« We often want to find
the shortest path ‘
between two nodes
o Google Maps

o Optimal route through a
maze

o AC is the shortest path
AtoC




Breadth-first search

Pseudo code

Put start node in a queue

While the queue isn’t empty
Pick a node N off the queue
If N is the goal then return

Else, for each node O you can reach from N

If O isn’t marked
Add O to the queue
Mark O

// Couldn’t find a path from start node to goal node
Return false



Breadth-first search

We often want to find the shortest path
between two nodes

o Google Maps
o Optimal route through a maze




Breadth-first search

Queue
< <L




Breadth-first search

Queue
< A KL




Breadth-first search

Queue
< CDc«




Breadth-first search

Queue
< DECK

Reach C by path
A->C




Breadth-first search

Queue
< E <

Reach D by path
A->D




Breadth-first search

Queue
< <

Reach E by path
A->C->E




Breadth-first search

Queue empty: DONE

< <

No path from Ato B




Breadth-first search

Guaranteed to find shortest-path

e In number of nodes
o Not lowest cost path if edges have cost

Breadth First Search uses a Queue. Change to a Stack to
change it to a Depth First Search

Very memory intensive for large graphs -- O(b”d)

Will use in HW®6 to find shortest paths between two
characters



Eclipse Debugging

Eclipse has a great debugger!

o Complicated, hidden features
o I'll demo, but don’t feel try to remember how to
do everything — slides will be posted



Eclipse Debugging

CRE N B RS ®INIB -0 - Urime P @
Tl v | v ¥ O v| » Quick Access B ] &) Java Eﬁ SVN Repository Exploring ¢® PyDev - % & (%
%5 Debug 2 % I = | ¢ ~ = 08 ()= Variables 2 ©g Breakpoints &7 Expressions k0 Y= O
= DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir » Name Value
= Method.invoke(Object, Object...) line: not available o this RatPolyStackTest (id=33)
= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1(ReflectiveCallable).run() line: 15 F
= FrameworkMethod.invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 =
= BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh—
= BlockJUnit4ClassRunner.runChild(Object, RunNotifier) line:
= ParentRunnerS$3.run() line: 231
= ParentRunnerS$l.schedule(Runnable) line: 60 1 Ll 4
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru N
= ParentRunner<T>.access$000(ParentRunner RunNatifier) li ~ i
< | i | » < »
[J] RatPolyStackTest.java i3 = O 0= Qutline 52 = 8
/////////////////////////////////////////////////////////I’///////////////////////A & E]R ¥ oe N v
//// Duplicate .
YT IIIIIIIrTTTITITITTTIITTTITIITTTITTTTTYYY @ testClear() : void -
S e @ testCtor() : void
@Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
R:El:.o‘]j.ysrack stkl = stack("3%); @ testDivTwoElems() :
stkl.dup(); — .
assertszagkIs(stkl, "33"); L ) testDuprthMuItVaI —
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(

assertStackT<(stk1. "1123"): tactlntanratall - nid =

b



Eclipse Debugging

FIRIE SR @ REBRINIF -0 - U O v iR @
JL v & » XD (O v| ~ Quick Access ] ' 33’ Java %SVN Repository Exploring ¢® PyDev - % J"‘ %
%5 Debug 2 ‘ ~ ’ ¢ ~ = B8 (9= Variables £ ©g Breakpoints | o s E Y= 8
= DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir » Name Value
= Method.invoke(Object, Object...) line: not available ® this RatPolyStackTest (id=33)
= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1(ReflectiveCallable).run() line: 15
= FrameworkMethod.invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 =
= BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh—
= BlockJUnitd4ClassRunner.runChild(Object, RunNotifier) line:
= ParentRunner$3.run() line: 231
= ParentRunnerS$l.schedule(Runnable) line: 60 4 1 2
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru m
= ParentRunner<T>.acces<$8000(ParentRunner RunNatifier) li i
< 0 ) < »
| RatPolyStackTestjava &2 = O o= Outline 52 = B8

. p EEIR S o & ¥
Double click in the gray area to the left of your code to set a !B

i breakpoint. A breakpoint is a line that the Java VM will stop at 0
p

. . . . ms() :
during normal execution of your program, and wait for action from |0
ultVal

yOU heVal(
e AV ———=co=prrrevoVal(

assertStackTslstk1. "1123"): o tactlntamratall onid =



Eclipse Debugging

CIv s S laeszivplrora-®me v 9@ @
8 1 S | R . . . B epository Explorin PyDev : * aC
RN " [Click the Bug icon to run in Debug e N
%5 Debug 52 . E Y= 8
B et mode. Otherwise your program -
= Methodinvoke(Objel WORN't stop at your breakpoints. RatPolyStackTest (id=33)
= FrameworkMethod$]
= FrameworkMethodS1(ReflectiveCallable).run() line: 15 B
= FrameworkMethod.invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 =
= BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh—
= BlockJUnit4ClassRunner.runChild(Object, RunNotifier) line:
= ParentRunner$3.run() line: 231
= ParentRunner$l.schedule(Runnable) line: 60 4 L 2
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru m
| = ParentRunner<T>.access$000(ParentRunner RunNatifier) li ~ cia
< 1 » < >
[J] RatPolyStackTest.java i3 = 0 0= Qutline 52 = B8
2 7101 Duplicate CCAAAEEEEEEEEEEEEEEEE T e v EER o w T
) o testClear() : void -
@ testCtor(): void
5= @Test @ testDifferentiate() :
public void testDupWithOneval() { o testDivMultiElems() :
R:Ezo;ySt(:?ck stkl = stack("3"); @ testDivTwoElems() :
s .du ; = .
asser‘tsgad,(ls(stkl, "33"); | © testDupW!thMuItVal —
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTslstk1. "1123"): A tactlntemratal - onid =




Eclipse Debugging

LS =f > EREREEA L A0 R R N i ek o i E Rt
Sl &l vt O w v| . Quick Access gjl & Jav Controlllng your program &

%5 Debug 2 wl=le 7= 0  wvil while debugging is done with [ ©
= DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir » Name
= Method.invoke(Object, Object...) line: not available o these bUttonS 3)
= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1(ReflectiveCallable).run() line: 15 i
= FrameworkMethod.invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 =
= BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh—
= BlockJUnit4ClassRunner.runChild(Object, RunNotifier) line:
= ParentRunnerS$3.run() line: 231
= ParentRunnerS$l.schedule(Runnable) line: 60 1 Ll 4
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru m
| = parPnfRunneNT).ar(P<<§000(PTanfR|mner RunNatifier) li ~ cia
< 1 » < N
[J] RatPolyStackTest.java i3 = O 0= Qutline 52 = 8
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ testClear() : void -
e e @ testCtor(): void
@Test @ testDifferentiate() : .
public void testDupWithOneval() { @ testDivMultiElems() :
R:Eioz}'s:?‘:k stkl = stack("3"); @ testDivTwoElems() :
s .du ; — .
assertSiacliIs(stkl, "33"); (4 o testDuprthMultVaI —
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTslstk1. "1123"): A tectlntanratal nid =




Eclipse Debugging

CIE cfe @l eI RINIF-0-A o v ey E [

RTINS ER s Quick Access | @& Play, pause, stop work just  |# &
35 Debug 5 wl=le =0 el |ike you'd expect a
DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir » Name
Method.invoke(Object, Object...) line: not available © this RatPolyStackTest (id=33)

FrameworkMethodS1.runReflectiveCall() line: 45
FrameworkMethodS1(ReflectiveCallable).run() line: 15 i
FrameworkMethod.invokeExplosively(Object, Object...) line:
InvokeMethod.evaluate() line: 20 =
BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh—
BlockJUnit4 ClassRunner.runChild(Object, RunNotifier) line:
ParentRunnerS3.run() line: 231

(00100 000 D0 D00 100100 000 00w 0w e e

stkl.dup();
assertStackTslstk1. "1123"):

testDupWithTwoVal(

tactintanratal « vinid =

ParentRunner$l.schedule(Runnable) line: 60 1 Ll 4
BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru T
| ParentRunner<T>.acce<s8000(ParentRunner RunNaotifier) li i
< 1 | » < N
[J] RatPolyStackTest.java i3 = O 0= Qutline 52 = 8
/ ;"‘ / ;"‘ / /"‘ /"' /". / / / / / f/"‘ / /"‘ / ;"‘ / ;"‘ / /"‘ /"' /". / / i1/ f/"‘ / /"‘ / ;"‘ / ;"‘ / /'f /"' /". / / i1/ f/"‘ / /"‘ / ;"‘ / ;"‘ / /'f / /". / / i1/ f/"‘ / /"‘ / ;"‘ / /"‘ / /'f /"' /". / / [/ d N S L =
// / Du;lgcfa;e/ /1111 NI IIINy VIR IRIIINy I NN IRIIINy [111] a & E]&‘Q o ¥
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ testClear() : void -~
@ testCtor() : void
= (@Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
Ritzoz}'s:?‘:k stkl = stack("3"); @ testDivTwoElems() :
s .dup(); — . s
assertStackIs(stkl, "33"); (4 o tEStDUpW!thMultVaI
stkl = stack("123"); @ testDupWithOneVal(
@
-9




C
JL Y i
%5 Debug &

Eclipse Debugging

~ S TR By -

» ¥o (O Quick Access ] } 3” Jav|

53 \ ¢ T = 8 = Varial
DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir » Name

Method.invoke(Object, Object...) line: not available
FrameworkMethodS1.runReflectiveCall() line: 45
FrameworkMethodS1(ReflectiveCallable).run() line: 15
FrameworkMethod.invokeExplosively(Object, Object...) line:
InvokeMethod.evaluate() line: 20 =
BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
BlockJUnit4 ClassRunner.runChild(FrameworkMethod, Runh
BlockJUnit4 ClassRunner.runChild(Object, RunNotifier) line:
ParentRunnerS3.run() line: 231
ParentRunner$l.schedule(Runnable) line: 60
BlockJUnitdClassRunner(ParentRunner<T>).runChildren(Ru

UL »

[l

0 RatPolyStackTestJava X

[

ParentRunner<T>.acces<$8000(ParentRunner RunNatifier) li ~

o

@Test
public void testDupWithOneval() {

RatPolyStack stkl =
stkl.dup();

stack("3");

assertStackIs(stkl, "33");
stkl = stack("123");
stkl.dup();
assertStackT=lstk1. "1123"):

- Ne=Sr i S I R

Step Into #
— O

Steps into the method at the 5

current execution point — if

possible. If not possible then

just proceeds to the next

execution point.

If there’s multiple methods .

at the current execution '

point step into the firstone | °

to be executed. | B

=

testDifferentiate()
testDivMultiElems() :
testDivTwoElems() :
testDupWithMultVal
testDupWithOneVal(
testDupWithTwoVal(

tactintanratall « vinid =

> ® © © © © @



%5 Debug

[J] RatPolyStackTest.java

[V

5
>

Eclipse Debugging

ally

B

(o]
(2]

DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir »
Method.invoke(Object, Object...) line: not available
FrameworkMethodS1.runReflectiveCall() line: 45
FrameworkMethodS1(ReflectiveCallable).run() line: 15
FrameworkMethod.invokeExplosively(Object, Object...) line:
InvokeMethod.evaluate() line: 20 =
BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
BlockJUnit4 ClassRunner.runChild(FrameworkMethod, Runh
BlockJUnit4 ClassRunner.runChild(Object, RunNotifier) line:
ParentRunnerS3.run() line: 231
ParentRunner$l.schedule(Runnable) line: 60
BlockJUnitdClassRunner(ParentRunner<T>).runChildren(Ru

ParentRunner<T>.acces<$8000(ParentRunner RunNatifier) li ~
I »

[l
P

@Test

public void testDupWithOneval() {
RatPolyStack stkl = stack("3");
stkl.dup();
assertStackIs(stkl, "33");
stkl = stack("123");
stkl.dup();

assertStackT=slstkl. "1123"):

8|1

RINIP O U@ 5P

B |
(x)
N

Step Over

Steps over any method calls at
the current execution point.

Theoretically program proceeds
just to the next line.

BUT, if you have any
breakpoints set that would be
hit in the method(s) you
stepped over, execution will
stop at those points instead.

0

ISO :

TESTUTVIVIOTUOLTITET

b ® @ ©@ © ¢

testDivTwoElems() :

testDupWithMultVal
testDupWithOneVal(
testDupWithTwoVal(

tactlntanratall - on

Al=



Eclipse Debugging

L S moefRfminigsrora-ios v e@ @i
ol v Sl e S S . v| . Quick Access j 2 ’ Step Out e
%5 Debug 52 | = | e 8 ® = B8
= DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir » N . .
= Method.invoke(Object, Object...) line: not available A”OWS mEthOd to fInISh and 3)
= FrameworkMethodS1.runReflectiveCall() line: 45 . .
= FrameworkMethodS1(ReflectiveCallable).run() line: 15 brlngs you up to the pOInt
f FrameworkMethod.invoke'Eprosively(Object, Object...) Iine:P Where that method was Ca”ed
= InvokeMethod.evaluate() line: 20 =
= BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, RunhM . .
= BlocklUnit4ClassRunner.runChild(Object, RunNotifier) line: Useful if you accidentally step
= ParentRunnerS$3.run() line: 231 . .
= ParentRunnerS$l.schedule(Runnable) line: 60 y |nt0 Java Interna|S (more on
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru . .
= ParentRunner<T>.acces<$8000(ParentRunner RunNatifier) li hOW to aVOId thIS neXt)'
< 1 ) < )
J] RatPolyStackTest.java &2 . . = O
D,f SyTeRTEEE Just like with step over though
S you may hit a breakpoint in the |
1558 grest remainder of the method, and |,
156 public void testDupWithOneval() { . 0
»:157 RatPolyStack stkl = stack("3"); then y0u'|| StOp at that p0|nt :8
158 stkl.dup();

159 assertStackIs(stkl, "33");
160 stkl = stack("123");
stkl.dup();
assertStackTs(=tkl.

"1123"):

© testDupWithMultVal

b @ @

tactintanrata

testDupWithOneVal(
testDupWithTwoVal(

i



Eclipse Debugging

o s S ' =. = -1« % -0 -a-| Enable/disable step filters

Tl v | v ¥ O v| » Quick Access g:fl &) Java
wekesd) w-veicbf There’s a lot of code you don’t
Step Filtering R Wa nt to enter When dEbUgglng,
ie:eral Step filters are applied when the 'Use Step Filters' toggle is activated. @ th . .
Ay | ElUseStepFites internals of Java, internals of
» Help Defined step filters: .
;» Install/Update [] £ com.ibm.* Add Filter... J U n Itl etc'
maAppearance E gjc:‘:’fun.' Add Class...
> Build Path [ & javex” Add Packages... )
 Codesiyi D) ot — You can skip these by
junl 3 \Emove
‘_‘ Debu . I . . .
ol Formater i e «[| configuring step filters.

Heap Walking B 8 .
sunw,

(C) java.lang.ClassLoader

Primitive Display O
, Jm Checked items are skipped.

> Installed JREs

Logical Structures Deselect All

WUnit J 0= UUTNE 35 I
nr
properties Files Edltor r"//II‘//I ///:' /l/:' /l/:' /l/r’ /l// ,1’ ///I "//I ///:' ///:' /l/:' /l - & B & \s o \L pvd
» Maven ["] Filter synthetic methods (requires VM support) ® te=iCleas(): void p
> Mylyn . A YNNIy NNy 1 VO
Filter stati tial LITETTET T Errrrrrrrrr i ity )
b pyDev SFII €r static Iniializers o testctoro . Cld
» Run/Debug liter constructors @ testDifferentiate() : v
b Team [“] Filter simple getters ) )
Validation [T Filter simple setters @ teStD!VMultlEIemsO :
> WindowBuilder Step through filters N @ testDlVTWOEIemSO :
L ‘ - [Restore Defaults | [ Apply (4 [ testDupW!thMultVaI —
@ testDupWithOneVal(
@ [ oK ] Cancel @ testDupWithTwoVal(

tactintanratal « vnid =

b




Eclipse Debugging

CISERS & |z ® R RINiIH-0- Q@@ v~ PO E
{L‘ vy 3lvyio O v| a Quick Access s | 3‘}1 Javi StaCk Trace 'p |
#5 Debug 52 | ¢ Y= 8 | ®=Varil = B8
= DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir » Name
= Method.invoke(Object, Object...) line: not available o Shows what methods have 2
= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1(ReflectiveCallable).run() line: 15 been Ca”ed to get you to
f FrameworkMethod.lnvoke.Explosnvely(ObJect, Object...) line: | curre nt p0| nt Where prog ram
= InvokeMethod.evaluate() line: 20 E
= BlockJUnit4ClassRunner(ParentRunner<T>).runlLeaf(Statem |S Stopped.
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh—
= BlockJUnit4ClassRunner.runChild(Object, RunNotifier) line:
= ParentRunner$3.run() line: 231 . .
= ParentRunnerSl.schedule(Runnable) line: 60 S YOU can C||Ck on d|fferent %
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru h d . m
| = ParentRunner<T>.acces<8000(ParentRunner RunNotifier) li A% met o) Nnames to nav'gate cia
< m ‘ » < )
to that spot in the code
[J] RatPolyStackTest.java i3 . . = B
B T T 1,,,,| Without losing your current |
I‘ /‘ I‘ /‘ I‘ /‘ I’ /‘ I’ /‘ I’ /‘ I. /’ /I I’ /‘ I‘ /‘ I‘ /‘ I‘ /‘ I’ /‘ I’ /‘ I’ /‘ /. /’ /I I’ /‘ I‘ /‘ I‘ /‘ I‘ /‘ I’ /‘ I’ /‘ I’ /‘ /. /’ /I I’ /‘ I‘ /‘ I‘ /‘ I‘ /‘ i /‘ I’ /‘ I’ /‘ & ~
'/// Duplicate SpOt "
= @Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems()
RiEiO;ySE?Ck sHETEER= e kit @ testDivTwoElems() :
s .dup(); = . il
assertStackIs(stkl, "33"); — z :::g:gx:::g::v\:l(
stkl = stack("123");
stkl.dup(); @ testDupWithTwoVal(
assertStackTslstk1. "1123"): A tactlntemratal - onid =



Eclipse Debugging

FUST it

| R R 25

Variables Window

Shows all variables, including
method parameters, local
variables, and class variables,
that are in scope at the current
execution spot. Updates when
you change positions in the
stackframe. You can expand
objects to see child member
values. There’s a simple value
printed, but clicking on an item
will fill the box below the list
with a pretty format.

59 asser‘tStackIs(stkl "33");
e stkl = stack("123");

61 stkl.dup();

? assertStackTs(=tkl.

}‘}‘)‘

"1123"):

N0 A ®E v P @0
: s ’ & Java |35 Debug | [&n SVN Repository Exploring ¢ PyDev - % & (%
= 8 ()= Variables 2 ©g Breakpoints = I
ct[]) lir » Name Value
@ this RatPolyStackTest (id=33)
5
.) lines
Statem |
i, Runh
r) line:
< T )
ren(Ru
ifier) i ~ "
» )
= B8 0= Qutline 52 = B8
......................................... l 11111101111701 = .\ \ ° \t <
,,,,,,,,,,,,,,,,,,,,,,, o testClear() - void -
Some values are in the form of
ObjectName (id=x), this can be |0
. . 0
used to tell if two variables are v
. . Val(
reffering to the same object. Val
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IR =i @RS RINS-O-a-ido v -0y E
Variables that have Changed . [ | &’ Java (35 Debug | @n SVN Repository Exploring ¢® PyDev - ¢ &5 (%
since the last break point are | = O | ©9=Variables 52 ©g Breakpoints &' Expressions
. . . ct]) lir »
highlighted in yellow. plame Dok
. @ this RatTermTest
5 = a Ot RatTerm (id=
..) line: . © coeff RatNum (id=
s g expt 5
You can change variables right pater
, Runh—
from this window by double P line:
clicking the row entry in the
ren(Ru
Value tab. fifier) li ™
. -2%x"5
[J] RatPolyStackTest.java i3 = O o= Outline 53 = 8
PO T / /E:/ ”l” /;/ JIII1101010100010010010000101000000000010010017 /I JI111111101010101101101107 o = & hks ° k{' -
AP @ testClear() : void -
@ testCtor() : void
50 @Test @ testDifferentiate() :
public void testDupWithOneval() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); @ testDivTwoElems() :
stk1.dup(); P o testDupWithMultVal —
assertStackIs(stkl, "33"); — P B
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTs(stk1. "1123"): o tactintanratell nid =
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IR =i @RS RINS-O-a-ido v -0y E
Variables that have Changed . [ | &’ Java (35 Debug | @n SVN Repository Exploring ¢® PyDev - ¢ &5 (%
since the last break point are | = O | ©9=Variables 52 ©g Breakpoints &' Expressions
. . . ct]) lir »
highlighted in yellow. plame Dok
. @ this RatTermTest
5 = a Ot RatTerm (id=
..) line: . © coeff RatNum (id=
s g expt 5
You can change variables right pater
, Runh—
from this window by double P line:
clicking the row entry in the
ren(Ru
Value tab. fifier) li ™
. -2%x"5
[J] RatPolyStackTest.java i3 = O o= Outline 53 = 8
PO T / /E:/ ”l” /;/ JIII1101010100010010010000101000000000010010017 /I JI111111101010101101101107 o = & hks ° k{' -
AP @ testClear() : void -
@ testCtor() : void
50 @Test @ testDifferentiate() :
public void testDupWithOneval() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); @ testDivTwoElems() :
stk1.dup(); P o testDupWithMultVal —
assertStackIs(stkl, "33"); — P B
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTs(stk1. "1123"): o tactintanratell nid =



Eclipse Debugging

| -

=) 0

B RTBNIF -0 S

There’s a powerful right-click
menu.

o See all references to a given
variable

o See all instances of the
variable’s class

o Add watch statements for
that variables value (more
later)

= g
ct[]) lir ~

5 N
..) line:
Statem
i, Runh—
r) line:

ren(Ru
Hifier) li ~

[
(VL

=  ([@Test
public void testDupWithOneval() {
RatPolyStack stkl = stack("3");
stkl.dup();
assertStackIs(stkl, "33");
stkl = stack("123");
stkl.dup();
assertStackTs(=tkl.

"1123") .

vng s EN 1]

] ’ 3}’ Java Eﬁ SVN Repository Exploring ¢® PyDev - g* J" (%
()= Variables 52 ©g Breakpoints 64" Expressions
Name Value
. @ this RatTermTest (id=33)
4 Ot
o coeff Select All Ctrl+A
g expt = Copy Variables Ctrl+C
Find... Ctrl+F
©, Change Value...
I3 All References...
<&p AllInstances... Ctrl+Shift+ N
Instance Count...
-2%x"5 .
New Detail Formatter...
p Open Declared Type
Open Declared Type Hierarchy
Instance Breakpoints...
XY Watch
. Inspect Ctrl+Shift+I
5 © testDupWithOneVa f —
@ testDupWithTwoVal(
o tactlntaarateN vnid =
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FYv i @ RETRINIF-O-A-do v PO E N
Show Logical Structure | 5| &'sava (35 Debug ] s SN Repository Exploring €@ PyDev | ¥ & (%9
= /g  (9=Variables i3 ©g Breakpoints G Expressions CREE Y=
N . ct(]) lir - Name Value
Expands out list items so it’s as : = .
] ] ) ] @ this RatPolyStackTest (id=33)
if each list item were a field (and || | 4 o st RatPolyStack (id=44)
. . ) lines 4 & polys Stack<E> (id=49)
continues down for any children _ s a (0] RatPoly (id=719)
||St itemS) Statem 4 © terms ArrayList<E> (id=728)
4, Runh a4 a [0] RatTerm (id=731)
= BlockJUnit4ClassRunner.runChild(Object, RunNotifier) line: | s B coeff RatNum (id=733)
= ParentRunner$3.run() line: 231 af expt 0
= ParentRunnerSl.schedule(Runnable) line: 60 e ——
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru | U |
| = Darﬁnl’Runner<T>.arre«(ﬂﬂmplarenfRunnFr RunNntifien li ~ 3
« m »

<
[J) RatPolyStackTest,java 52

JIIELIELIEIIEIELEIELEE0E010000000000000000000000000000007007000000000001000107 % E]‘Q ¥ oe N v
//// Duplicate

JI11111011101110111110011001110110011101110111010100110111011101110111011111111111 ® testClear):void  f2
o testCtor() : void

@Test @ testDifferentiate() : v

public void testDupWithOneval() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); © testDivTwoElems() :
stkl.dup(); B o testDupWithMultVal —
assertStackIs(stkl, "33"); P .
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTslstk1. "1123"): A  tactintanratal  nid =
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Lo i |2e @ RERINIB-0-Q- O v RO E [T
Breakpoints Window L OE| & Java [35 Debug | (s SVN Repository Exploring @ PyDev - g* &5 (%
| = B &= Variables ©g Breakpoints 2 & Expressions = 0
_ : . bt lir ~ REPERN | BER| |
Shows all existing breakpoints in = o >l %
g p @ Ones [line: 33] - main(String(])
the code, along with their . E ® ProjectEuler26 [line: 25] - main(String[])

o0 . ) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
Condltlons and d Varlety Of = 39 RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
Options. Statem [] 2 RatPolyStackTest [line: 162] - testDupWithOneVal()

i, Runh—
r) line: [ Hit count: @ Suspend thread () Suspend VM
Double C“Cking a brea prlnt W|” [v] Conditional @ Suspend when 'true’ ) Suspend when value changes
. . ren(Ru i< Choose a previously entered condition> R 4
take you to its spot in the code. |¢.ni - [ -
» X == -
4 3 -
[J] RatPolyStackTest.java i3
,,,,,, 5 /guullllc!a;:;l JIIIIIIIIIII I I 100001000010 0000010010001 /I JIIIIIIILI0 1011011011 o 2 =) & ‘@f @ bi_ hvd
y @ testClear() : void -
@ testCtor() : void
=  (@Test @ testDifferentiate() :
public void testDupWithOneval() { @ testDivMultiElems() :
R:EiozySt(:?ck sHETEER= e kit @ testDivTwoElems() :
s .dup(); = .
assertStackIs(stkl, "33"); L4 © testDupW!thMultVaI F
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTs(stk1. "1123"): o tactintanratell nid =
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FisiTi f=Ad 2 & p = RiINIF>O-Q i@ 7 ~i9Fs 8 1
[ = B = Variables ©g Breakpoints 2 &7 Expressions = 0
Breakpoints can be temporarily i XRPARN|BES| N ~
. . . © Ones [line: 33] - main(String[])
dlsabled by CIICkIng the 5 | © ProjectEuler26 [line: 25] - main(String(])
checkbox next to the ) line: 2 RatPolyStackTest [line: 157] - testDupWithOneVal()
i . . ) = %5 RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
breakpoint. This means it won’t kuem I 0 F RatPolyStackTest [line: 162] - testDupWithOneVal(
. . i, Runh :
Stop program exeCUtlon Unt|| re- r) line: [T Hit count: @ Suspend thread () Suspend VM
enabled. Conditional @ Suspend when 'true’ () Suspend when value changes
ren(Ru [§<Choosea previously entered condition> ']
tifier) i~
This is useful if you want to hold | °* X0 s
off testing one thing, but don’t
LIITLETEIINLIE LR E L] - =1 IC! S L v
want to completely forget about v ‘ E]&‘c[‘ °x
) JIIIIIIIIIIIIIEEIIIIII1110000011117 o testClear:void '
that breakpoint. s
© testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
Z:E';O::zst?fk stkl = stack("3"); il @ testDivTwoElems() :
asser.'tszacl’cls(stkl, "33"); (] ] testDupWithMultVaI—
stkl = stack("123"); @ testDupWithOneVal( ‘
stkl.dup(); @ testDupWithTwoVal(
assertStackT<(stk1. "1123"): o tacHintanratall - onid =




Eclipse Debugging

. S 2. @eIRINIF-0-Q-ide v PO E N
Yl Gl vt O 'l = Quick Access £ | &’ Java %SVN Repository Exploring ¢® PyDev - 2% & (%
%5 Debug 52 “|=| @ ¥ = B ©=Variables 9 Breakpoints i3 & Expressions = B
- = DelegatingMethodAccessorlmpl.invoke(Object, Object[]) lir ® & & < ® | m B \§/| J‘J o =
Hit count @ Ones [line: 33] - main(String[])
5 | © ProjectEuler26 [line: 25] - main(String(])
) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
Brea kpoints can be set to occur = [7] % RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
. Statem [] © RatPolyStackTest [line: 162] - testDupWithOneVal()
less-frequently by supplying a , Runh
. r) line: [T Hit count: @ Suspend thread () Suspend VM
hit count of n. )
©@ Suspend when 'true’ () Suspend when value changes
ren(Ru [< Choose a previously entered condition> i v
When this is specified, only each [fe" m—- :
n-th time that breakpoint is hit ! '
will code execution stop. LTIV III11001111101111171) > BV o W 7
3 JIIIIIIIIIIIIIIIEEIITTIE R0 7007000070770 000770101000000071100077711111777111111117 @ teStCIearo:""‘c_”d Il
4 o testCtor() : void
5= (@Test @ testDifferentiate() : v
6 public void testDupWithOneval() { @ testDivMultiElems() :
7 RatPolyStack stkl = stack("3"); @ testDivTwoElems()
: stkl.dup(); E o testDupWithMultVal —
9 assertStackIs(stkl, "33"); E up ' u
0 stkl = stack("123"); @ testDupWithOneVal(
1 stkl.dup(); @ testDupWithTwoVal(
12 assertStackTsl(stk1. "1123"): o tactlntearatall nid =
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. SR EerERINIS-0-A-iee v iR E 1

| Conditional Breakpoints | 5| &' ava (35 Debug) G SVN Repository Eploring €@ PyDev | % (5
= B = Variables ©g Breakpoints 2 &Y' Expressions = 0
e « XRRAR|BESG| 1 e T

Breakpoints can have | _ -
© Ones [line: 33] - main(String[])

conditions. This means the L © ProjectEuler26 [line: 25] - main(String[])

. . . ) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
breakpoint will only be triggered 2™ ] % RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
When a Condition yOU su pply iS Statem [] o RatPolyStackTest [line: 162] - testDupWithOneVal()

, RunM - -
true. This is very useful for ) line: : i
When your COde Only brea kS on [¥] Conditional @ Suspend when 'true’ () Suspend when value changes
. | ren(Ru [§<Choosea previously entered condition> i w
SOme |npUtS. fied i T
» X == 6 :
< »
Watch out though, it can make T sE@ER Y o & ¥
de debug very slowly o testClear):void |
your co ’ LIIT1IT207207007007007717717711117 o testCtorO'.\v‘.oid
especially if there’s an errorin o ieiDitesmiined:
H @ testDivMultiElems() :
your breaprInt 1 @ testDivTwoElems():
assertStackIs(stkl, "33"); 3 © testDupWithMultval —
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup()[;( - \ @ testDupWithTwoVal(
assertStackTsl(stk1. "1123"): o tactlntearatall nid =
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{

Disable All Breakpoints

You can disable all breakpoints
temporarily. This is useful if you’
ve identified a bug in the middle
of a run but want to let the rest
of the run finish normally.

Don’t forget to re-enable
breakpoints when you want to
use them again.

|22 REBNIS 0O v w0 @ N
: £ | &’ Java %SVN Repository Exploring ¢® PyDev - 2% & (%

@Test

public void testDupWithOneval() {
RatPolyStack stkl = stack("3");
stkl.dup();
assertStackIs(stkl, "33");
stkl = stack("123");
stkl.dup();
assertStackTsl(stk1. "1123"):

N ® W N o H

JI11100000VE110011001000000011000117

LILTTITEEELLLTT000EE0777770001117

) © © © © © © © @

e | o & ¥

testClear() : void -~
testCtor() : void
testDifferentiate() : v
testDivMultiElems() :
testDivTwoElems() :
testDupWithMultVal —
testDupWithOneVal(
testDupWithTwoVal(

tactintanratal « vinid

= B = Variables ©g Breakpoints 2 &Y' Expressions 8
D fir » xsi‘cé@i B[ % v
© Ones [line: 33] - main(String([])
5 | © ProjectEuler26 [line: 25] - main(String(])
) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
S % RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
Statem [] © RatPolyStackTest [line: 162] - testDupWithOneVal()
, Runh
r) line: [T Hit count: @ Suspend thread () Suspend VM
Conditional @ Suspend when 'true' () Suspend when value changes
ren(Ru [< Choose a previously entered condition> v
ifien) i ~
» X == 6 .
<
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. SR 2@ ks BRINIBS -0~ ®e 5 R0 E
| Break on Java Exception | 5| &' ava (35 Debug) G SVN Repository Eploring €@ PyDev | % (5
= B = Variables ©g Breakpoints 2 &Y' Expressions = 0
. ct[]) lir » O M E &l il s ¥
Eclipse can break whenever a ' | . X%#3Fw|@E '“/ ’
o ] ) © Ones [line: 33] - main(String([])
SpeCIfIC exceptlon IS th rown. : | @ ProjectEuler26 [line: 25] - main(String[])
. ) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
Th|S Can be UserI to trace an " c 39 RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
exception that iS being ;t;ter: [] © RatPolyStackTest [line: 162] - testDupWithOneVal()
, Run
“translated” by library code. r) line: [ Hit count: @ Suspend thread ©) Suspend VM

- Conditional @ Suspend when 'true’ () Suspend when value changes
ParentRunnerSl.schedule(Runnable) line: 60

BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru [§<Choose a previously entered condition> i w

ParentRunner<T>.acces<8000(ParentRunner RunNatifier) i ~
< | LU | » X == 6
<

>

[J) RatPolyStackTest,java 52

JIIELIELIEIIEIELEIELEE0E010000000000000000000000000000007007000000000001000107 % E]‘Q ¥ oe N v
//// Duplicate

LIIHETTEELTTELLTTELLTTLLTTELPELE77EELTTEET77 0 L0700 E700 0077000770877 7010777117717 @ testClearO:".fc?id Il
o testCtor() : void

@Test @ testDifferentiate() : v

public void testDupWithOneval() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); @ testDivTwoElems()
stkl.dup(); — .
assertStackIs(stkl, "33"); (] (] testDupW!thMultVaI —
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackT<(stk1. "1123"): o tacHintanratall - onid =
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Expressions Window

Used to show the results of custom
expressions you provide, and can
change any time.

Not shown by default but highly
recommended.

[ Window | Help

EAS

New Window
New Editor
Hide Toolbar

Open Perspective »

Show View »

Customize Perspective...
Save Perspective As...
Reset Perspective...
Close Perspective

Close All Perspectives

Navigation »

Preferences

kp

oints

X E

1l g’_’* v v’(}j(}jv
%5 Debug | [ SVN Repository Exploring

&d" Expressions 3

%  Ant

©g Breakpoints Alt+Shift+Q, B

El Console Alt+Shift+Q, C

%5 Debug

1) Display

©] ErrorLog Alt+Shift+Q, L

&4" Expressions

8=  Qutline Alt+Shift+Q, O

Vi Tasks

()= Variables Alt+Shift+Q, V
Other... Alt+Shift+Q, Q

== Ry ———

L4
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Expres-sions Window

Used to show the results of custom
expressions you provide, and can
change any time.

Resolves variables, allows method
calls, even arbitrary statements
112+2H

Beware method calls that mutate
program state — e.g. stkl.clear() or
in.nextLine() — these take effect
immediately

v orarm s PPl @
o £ | &’ Java %SVN Repository Exploring ¢® PyDev - ® &5 (%

12 A=

=

(9= Variables ©g Breakpoints & Expressions &2

= 08

LB+ X% T

assertStackTslstk1. "1123"):

Name Value = [3, 2, 1, null, nul »
i XY "this" (id=33)
b 5V st (id=57)
atd 4 X3 "stkl.polys” (id=61)
Ru < capacitylncrement 0 £
lin < elementCount 3
\ » < elementData Object[10] (id=73)
n( . < modCount 3 B
4 Y "stkl.toString()" hwd.RatPolyStack(
hash 0
@ hash32 0 - -
< | 1 | » <« [Lm_| 3
1 /= R ek S DL R S TN
g ® testClear):void i<
o testCtor() : void
@ testDifferentiate() : v
@ testDivMultiElems() :
@ testDivTwoElems() :
(4 @ testDupWithMultVal —
@ testDupWithOneVal( ‘
@ testDupWithTwoVal(
o tactintanratal « vonid =
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Expres-sions Window

These persist across projects, so
clear out old ones as necessary.

T . 4
FrameworkMethod.invokeExplosively(Object, Object...) li
InvokeMethod.evaluate() line: 20
BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Stat
BlockJUnit4ClassRunner.runChild(FrameworkMethod, Ru
BlockJUnit4 ClassRunner.runChild(Object, RunNotifier) lin
ParentRunner$3.run() line: 231
ParentRunnerSl.schedule(Runnable) line: 60
BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(

| ParentRunner<T>.accessS000(ParentRunner RunNatifier
< Ll

[J) RatPolyStackTest,java 52

LITIEEELELLLTTREE L TPEEEEEELLTT701 08 EL1TTTT

RO R T TR s P L

£ | &’ Java {2 SVN Repository Exploring ¢® PyDev - ® & (%

//// Duplicate

@Test
public void testDupWithOneval() {
RatPolyStack stkl = stack("3");
stkl.dup();
assertStackIs(stkl, "33");
stkl = stack("123");
stkl.dup();
assertStackTs(stkl.

"1123")

LITETTEEELLLTTRREELLLLTTTRTEELLLLTTTITELLLLLTTTITELLLLTTTE0EEE07777700000777777

- — = - =
(9= Variables ©g Breakpoints & Expressions &2 = 0O
LB+ R % |7
Name Value - [3, 2, 1, null;Tul ~
XY "this" (id=33)
b 5V st (id=57)
4 %Y "stkl.polys” (id=61)
& capacitylncrement 0 £
< elementCount 3
\ > < elementData Object[10] (id=73)
< modCount 3 B
4 %Y "stkl toString()" hwd.RatPolyStack(
@ hash 0
@ hash32 0 - v
< | m | » <« [
' R £ e L S
o testClear() : void -
@ testCtor() : void
@ testDifferentiate() : v
@ testDivMultiElems() :
@ testDivTwoElems() :
(4 @ testDupWithMultVal —
@ testDupWithOneVal(
@ testDupWithTwoVal(
o tactintanratall « vinid =
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