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What is an SSH client?

Uses the secure shell protocol (SSH) to connect

to a remote computer

o Enables you to work on a lab machine from home
o Similar to remote desktop

Windows and Linux users: PUTTY and WINnSCP

o Windows and Linux users

Mac users: Terminal application

o Go to Applications/Utilities/Terminal
o Type in “ssh —XY cseNetlID@attu.cs.washington.edu”



What is UNIX?

« Command-line based operating system
o Like Windows or Mac OS without the mouse

pwd
Is

cd

cp

mv
rm
mkdir
rmdir

man

prints the name of the working directory
lists the files in a directory (i.e., lists stuff)
changes a directory

copies a file or directory

moye/rename a file or directory

removes a file

make a new directory

remove an empty directory

pulls up the manual pages
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What is source control?

Also known as version control/revision conirol

System for tracking changes to code
o Software for developing software

Essential for managing projects

o See a history of changes

o Revert back to an older version

o Back up your work

o Merge changes from mulfiple sources

We'll be talking about Subversion, but there are

alternatives

v Git, Mercurial, CVS
x  Email, Dropbox, USB sticks



Source control
organization

* A reposifory stores the
master copy of the project

o Someone creates the repo for a new
project

o Then nobody touches this copy directly
o Lives on a server everyone can access

« Each person checks out her
owWn working copy /

o Makes a local copy of the repo
o You'll always work off of this copy

o The version control system syncs the
repo and working copy (with your help)

Working
copy

Working
copy
o



Source control
common actions

Most common commands: =i

e Commit/ checkin

o integrate changes from your working
copy into the repository

« Update

o integrate changes into your working
copy from the repository

‘ Working
copy




Source control
common actions (cont )

More common commands:
e Add, delete

o add or delete a file in the repository

o Just putting a new file in your working
copy does not add it to the repo!

 Revert
o Wwipe out your local changes to a file

« Resolve, diff, merge
o handle a conflict — two users editing

add, delete

the same code Working

copy




How to use Subversion

1. Eclipse plugin: Subclipse
2. GUI interface: TortoiseSVN, NautilusSVN
3. Command line: PUTTY



This Quarter

We distribute starter code by adding it to your
repo

You will code in Eclipse just as you would have in
your previous classes

You furn in your files by adding them to the repo
and committing your changes

You will validate your homework by SSHing onto
attu and running an Ant build file
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Theoretical Scenario

You are working on a computer in the lab and feel
like you are at a good stopping point. You hit
“Save” on your computer and start driving to
Canada, only to readlize that you forgot to commit
your changes to your repo. Do you have 1o furn
around and drive back?

No, SSH into the attu, change to your eclipse
workspace directory, and then call “svn commit”



Eclipse shortcuts

Ctrl + D Delete an entire line

Alt + Shift + R Refactor (rename)

Ctrl + Shift + O Clean up imports

Ctrl +/ Toggle comment

Ctrl + Shift + F Make my code look nice ©



Eclipse Debugging

System.out.println() works for debugging...
o It's quick
o It's dirty
o Everyone knows how to do it

...but there are drawbacks
o What if I'm printing something that’s null?

o What if | want to look at something that can’t easily be printed
(e.g., what does my binary search tree look like now)?

Eclipse’s debugger is powerful...if you know how to
use it
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= DelegatingMethodAccessolmplinvoke(Object, Object(]] lir Mame Value

E Method.inveke(Object, Object..] line: not available & this RatPolyStackTest (id=33)

= FrameworkMethodS1.runReflectiveCall() line: 45

= FrameworkMethodS1{ReflectiveCallablel.run() line: 15 b

= FrameworkMethod invokeExplosively(Object, Object...) line:

= InvokeMethod.evaluate() line: 20 E
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[J] RatPolyStackTest,java 52 = O D& Qutline 52 = B8
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testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

stkl = stack("123");
stkl.dup();
assertStackT=i=tk1. "1123"%:

@ testClear() : void -
@ testCtor() : void
@Test @ testDifferentiate() : v
public woid testDupWithOneVal() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); © testDivTwoElems() :
stkl.dup(); - .
assertStackIs(stkl, "33"); L @  testDupWithMultVal —
@
@



Echpse Debugging

m e = 0w TRETE R FrOIREE S
R A == - Quick Access ﬁ| a’ Java i&[}ebug \:ﬁS‘u‘N Repository Exploring ¢® PyDev - 2% = (%
ﬁDebug s | | g T = 8 ()= Variables 2 g Breakpoints | &7 £ F Y= 8
DelegatingMethodAccessorlmplinvoke(Object, Object(]) lir = Mame Value
Method.inveke(Object, Object..] line: not available & this RatPolyStackTest (id=33)

FrameworkMethodS1.runReflectiveCall() line: 45
FrameworkbMethod51{ReflectiveCallable).run() line: 15
FrameworkMethod.invokeExplosively(Object, Object...] line:
InvokeMethod.evaluate() line: 20 E
Block)Unitd ClassRunner(ParentRunner<T>).runLeaf(5tatem
Block/Unitd ClassRunner.runChild(FrameworkMethod, Runh'—
Block/Unitd ClassRunner.runChild(Object, RunMotifier) line:
ParentRunner$3.run() line 231

ParentRunner5l.schedule(Runnable) line: 60 h il E

Block/Unitd ClassRunner(ParentRunner=T>).runChildren(Ru i

| ParentRunner<T= . arcess8000(ParentRunner Runbntifier [ 7 =
4 m 3 4 b

[J] RatPolyStackTest,java 52 = O D& Qutline 52 = B8

?: : __-" ,-". __-" ,-". :f. ,-". :f. ._.-' :f. ._.-' :f. ._.-' .!. ._.-' .!. __-" ,-"' __-" ,-". __-" ,-". :f. ,-". :f. ._.-' :f. ._.-' :f. ._.-' .!. ._.-' .!. __-" ,-"' __-" ,-". __-" ,-". :f. ,-". :f. ._.-' :f. ._.-' :f. ._.-' .!. ._.-' .!. __-" ,-"' __-" ,-". __-" ,-". _-".l". :f. ._.-' :f. ._.-' :f. ._.-' .!. ._.-' .!. __-" ,-"' __-" ,-". __-" ,-". :f. ,-". :f. ._.-' :f. ._.-' :f. ._.-' p - |:| @ }:ﬂ }Sls ® b'\- —

> /| Double click in the gray area to the left of your code to set a L
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Eclipse Debuggin
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== Value
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= FrameworkMethodS1{ReflectiveCallable).run() line: 15 b
= FrameworkMethod invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 E
= Block/Unitd ClassRunner(ParentRunner< T=).runLeaf(Statem
= Block/UnitdClassRunner.runChild(FrameworkMethod, Runk'—
= BlocklUnitd ClassRunner.runChild{Object, RunNotifier) line:
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e Debugging
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Controlling your program
%5 Debug 7 | ¢ T2 B  ®-Varial

while debugging is done
DelegatingMethodAccessorlmplinvoke(Object, Object(]) lir = Mame

Method.invoke(Object, Object...) line: not available o with these buttons )
FrameworkMethodS1.runReflectiveCall() line: 45
FrameworkbMethod51{ReflectiveCallable).run() line: 15
FrameworkMethod.invokeExplosively(Object, Object...] line:
InvokeMethod.evaluate() line: 20 E
Block)Unitd ClassRunner(ParentRunner<T>).runLeaf(5tatem
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Block/Unitd ClassRunner.runChild(Object, RunMotifier) line:
ParentRunner$3.run() line 231
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[J] RatPolyStackTest,java 52 = O D& Qutline 52 = B8
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assertstackIs(stkl, "33"); —
stkl = stack("123");

stkl.dup();

assertStacrkTs =tkl. "1123"):

testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

@ testClear() : void -
@ testCtor() : void
@Test @ testDifferentiate() : v
public woid testDupWithOneVal() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); @ testDivTwoElems() -
stkl.dup(); 3 o testDupWithMultVal —
@
@
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assertStacrkTs =tkl. "1123"):

testDupWithOneVal(
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tartlntanratall vnid | =

@ testClear() : void -
@ testCtor() : void
@Test @ testDifferentiate() : v
public woid testDupWithOneVal() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); @ testDivTwoElems() -
stkl.dup(); 3 o testDupWithMultVal —
@
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DelegatingMethodAccessorlmplinvoke(Object, Object(]) lir =
Method.inveke(Object, Object..] line: not available
FrameworkMethodS1.runReflectiveCall() line: 45
FrameworkbMethod51{ReflectiveCallable).run() line: 15
FrameworkMethod.invokeExplosively(Object, Object...] line:
InvokeMethod.evaluate() line: 20 E
Block)Unitd ClassRunner(ParentRunner<T>).runLeaf(5tatem
Block/Unitd ClazssRunner.runChild(FrameworkMethod, Runl
Block/Unitd ClassRunner.runChild(Object, RunMotifier) line:
ParentRunner$3.run() line 231
ParentRunner5l.schedule(Runnable) line: 60

Block/Unitd ClassRunner(ParentRunner=T>).runChildren(Ru
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@Test

public woid testDupWithOneVal() {
RatPolyStack stkl = stack("3");
stkl.dup();
assertstackIs(stkl, "33");
stkl = stack("123");
stkl.dup();
assertStacrkTs =tkl. "1123"):

R R <R F R Rl

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.

o

0

TSIV TVTOTOTETET

P& @ o @ 4

tactlntanrata

ns()

testDivTwoElems()

testDupWithMultVal
testDupWithOneVal(
testDupWithTwoVal(

|
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Method.inveke(Object, Object..] line: not available
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@Test

public woid testDupWithOneVal() {
RatPolyStack stkl = stack("3");
stkl.dup();
assertstackIs(stkl,
stkl = stack("123");
stkl.dup();
assertStacrkTs=tkl.
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. Eclipse Debugging

Step Out

Allows method to finish and
brings you up to the point
where that method was called.

Useful if you accidentally step
into Java internals (more on
how to avoid this next).

| Just like with step over though
| you may hit a breakpoint in the

remainder of the method, and
then you’ll stop at that point.
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Step Filtering

Debugein
| = | & Enable/disable step filters e

CR- A LSRR R B

> General

> Ant

» Code Recommenders
> Help

> Install/Update

4 Java

> Appearance

> Build Path

> Code Style

- Compiler
Detail Formatters
Heap Walking
Logical Structures

Primitive Display Of
Step Filteringl

> Editor

> Installed JREs

JUnit
Properties Files Editor

> Maven

> Mylyn

> PyDev

> Run/Debug

> Team
Validation

> WindowBuilder

> XML

1 m | 3

Step filters are applied when the 'Use Step Filters' toggle is activated.

Use Step Filters
Defined step filters:

[ 8 com.ibm.®

[ 8 com.sun*

O Hjava*

] EEja\.rax.*

= EEjrockit.*

H junit*

[C] £ org.omg.”

[ 8 sun.*

[ 8 sunw.*
Gjava.lang.CIassLoader

[T Filter synthetic methods (requires VM support)

[ Filter static initializers
[ Filter constructors
[T Filter simple getters
[T Filter simple setters
Step through filters

Add Filter...

Add Class...

jii

Add Packages...

Remaowve

Select All

Deselect All

’Restore Defaults] ’ Apply

®

Cancel

)

(%)= Varnial

Mame

JUnit, etc.

L

There’s a lot of code you don’t
® % want to enter when debugging,
internals of Java, internals of

You can skip these by
configuring step filters.

Checked items are skipped.
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testClear() : void -
testCtor() : void
testDifferentiatel() : v
testDivbultiElems()
testDivTwoElems() -
testDupWithMultVal —
testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =
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Eclip

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.

se Debugging
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159 asser‘tSltér::kIs(stkl, "33");
1 stkl = stack("123");
stkl.dup();

assertStackT=i=tk1. "1123"%:
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Some values are in the form of
ObjectName (id=x), this can be
used to tell if two variables are
reffering to the same object.
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tVal
Val(
Wal(

mid =




» s

Ecli

= O

PS¢E

e Debu

Variables that have changed
since the last break point are
highlighted in yellow.

You can change variables right
from this window by double
clicking the row entry in the
Value tab.
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ctl]) lir =
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, Runh—
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[J] RatPolyStackTest,java 52

@Test
public woid testDupWithOneVal() {
RatPolyStack stkl =

stkl.dup();
assertstackIs(stkl,

stkl = stack("123");

stkl.dup();
assertStackT=i=tkl.

stack("3");

"33");
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testDifferentiatel() : v
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Variables that have changed
since the last break point are
highlighted in yellow.

You can change variables right
from this window by double
clicking the row entry in the
Value tab.

Fiw B - ®E

= 8
ctl]) lir =

15
. line:
Etatern
, Runh—

r) ling:

4|

DT P T ITC o T S S TR T T T T T T T IO T T

1

[J] RatPolyStackTest,java 52

@Test
public woid testDupWithOneVal() {
RatPolyStack stkl =

stkl.dup();
assertstackIs(stkl,

stkl = stack("123");

stkl.dup();
assertStackT=i=tkl.

stack("3");

"33");
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testClear() : void -
testCtor() : void
testDifferentiatel() : v
testDivbultiElems()
testDivTwoElems() -
testDupWithMultVal —
testDupWithOneVal(
testDupWithTwoVal(
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Va”able E o expt = Copy Variables Ctrl+C
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: il 11 @, Change Value...
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=
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Instance Breakpoints...
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public woid testDupWithOneVal() { ’
RatPolyStack stkl = stack("3");

stkl.dup(); -, Inspect Ctrl+Shift+1
assertStackIs(stkl, "33"); M o e
stkl = stack("123"); @

stkl.dup(); @ testDupWithTwoVal
assertstackT==tkl. "1123"%: o tactinbaaratall onid I =
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: : ) line: 4 o polys Stack<E> (id=49)
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s 4 Ktatern a4 o terms Arraylist<E> (id=728)
I|St |tem5) Runh— a a [0] RatTerm (id=731)
= BlocklUnitd ClassRunner.runChild{Object, RunNotifier) line: b B coeff RatMum (id=733)
= ParentRunner$3.run() line: 231 Er expt 0
= ParentRunnersl.schedule(Runnable) line: 60 e — I
= Block/UnitdClassRunner{ParentRunner<T>}.runChildren(Ru J ] |
= ParentRunner<T> arcess8000(ParentRunner Runhntifier i 7 3
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4
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assertstackIs(stkl, "33"); —
stkl = stack("123");

stkl.dup();

assertStacrkTs =tkl. "1123"):

testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

FEALEEEEE L i rd s i ddd s s b iiddd s iidid s s sdiir i s iid i i diidiis i riiirsiidiiiiisiiiiiy ® testClear() : void i
@ testCtor() : void
@Test @ testDifferentiatel) : v
El-ub]ic void testDupWithOneVal() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); @ testDivTwoElems() -
stkl.dup(); 3 o testDupWithMultVal —
@
@
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Breakpoints Window

= H 6= Variables ®g Breakpoints 57 &9 Expressions = O
- .. i RREPoN|BEG 7
Shows all existing breakpoints in ® Ones [line: 33] - main(String[)
the Code’ along with their ! i ® ProjectEuler26 [line: 25] - main(String[])
.. . Jline: [¥] .2 RatPolyStackTest [line: 157] - testDupWithOneVal()
conditions and a variety of : [7]% RatPolyStackTest [line: 159] [conditional] - testDupWithOneValQ
H Ktatem [] .2 RatPolyStackTest [line: 162] - testDupWithOneVal()
options. e
r) line: [ Hit count: (@ Suspend thread () Suspend VM
DOUbIe C||Ck|ng a breaprInt W|” [] Conditicnal @ Suspend when 'true’ () Suspend when value changes
ren(Ru ’§< Choose a previously entered condition> P

take you to its spot in the code. i -

[J] RatPolyStackTest,java 52
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@ testClear() : void -
@ testCtor() : void
@Test @ testDifferentiate() : v
public woid testDupWithOneVal() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); © testDivTwoElems() :
stkl.dup(); - .
assertStackIs(stkl, "33"); L @ testDupW?thMult‘u‘al —
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal

tartlntanratall vnid | =

assertStackT=i=tk1. "1123"%:
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Enabled/Disabled Breakpoints

Breakpoints can be temporarily
disabled by clicking the
checkbox next to the
breakpoint. This means it won’t
stop program execution until re-
enabled.

This is useful if you want to hold
off testing one thing, but don’t
want to completely forget about

Debuggmg

that breakpoint.

public woid testDupWithOneVal() {
RatPolyStack stkl = stack("3");
stkl.dup();
assertstackIs(stkl,
stkl = stack("123");
stkl.dup();
assertStacrkTs=tkl.

"337);
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= B = Variables ®g Breakpoints 57 &9 Expressions = O
i XRBAw| BB e ~
@ Ones [line: 33] - main(5tring[])
5 @ ProjectBuler2 [line: 25] - main(5tring(])
) line: 2 RatPolyStackTest [line: 157] - testDupWithOneWal()
> RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
Etatermn @ RatPolyStackTest [line: 162] - testDupWithOneVal()
, Runh
r) line: [ Hit count: (@ Suspend thread () Suspend VM
Conditional @ Suspend when 'true' () Suspend when value changes
ren(Ru ’§< Choose a previously entered condition> -
ifiert li T
k ¥ == 0 i
4 ; N
IV 11414141111 1111111111 = S W e T
........................................................................................................... @ testClear(): void -
...................................................................... o testCtorD : void
@ testDifferentiate() :
@ testDivMultiElerns()
@ testDivTwoElems()
@  testDupWithMultVal
@ testDupWithOneVal(
@ testDupWithTwoVal(
A tecHntearatall onid =
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Hit count @ Ones [line: 33] - main(String[])
. i @ ProjectBuler2 [line: 25] - main(5tring(])
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H E 35‘ RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
BreaprInts can be set to occur Etatem [] .2 RatPolyStackTest [line: 162] - testDupWithOneVal()
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h_ q f y y pp y g F line: ||:| Hit count: IG Suspend thread () Suspend VM

It count ot n. onditional @ Suspend when 'true’ (7) Suspend when value changes
ren(Ru ’§< Choose a previously entered condition> P
.. . el T
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. . . . i }
n-th time that breakpoint is hit
will code execution stop. I @R & o & T
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1552 {@Test testDifferentiate() : v

156 public woid testDupWithOneVal() { testDivMultiElerns() :

: thi‘tﬁﬁ’g?ck stkl = stack("3"); testDivTwoElems() :
stkl.dup(); — , 1

assertstackIs(stkl, "33"); L4 testDupWithMultVal

testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

stkl = stack("123");
stkl.dup();
assertStackT=i=tk1. "1123"%:
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Conditional Breakpoints

Breakpoints can have
conditions. This means the
breakpoint will only be triggered
when a condition you supply is
true. This is very useful for
when your code only breaks on
some inputs!

Watch out though, it can make
your code debug very slowly,
especially if there’s an error in
your breakpoint.
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| %”Java i&[}ebug [=5 SVM Repository Exploring ¢ PyDev - % 35 (%
= B = Variables ®g Breakpoints 57 &9 Expressions = O
el i XEBARBES| e 7
@ Ones [line: 33] - main(5tring[])
s @ ProjectBuler2 [line: 25] - main(5tring(])
) line: 2 RatPolyStackTest [line: 157] - testDupWithOneWal()
E ':C-" RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
Etatern [] .2 RatPolyStackTest [line: 162] - testDupWithOneVal()
, Runh—
) line: Hit count: @ Suspend thread () Suspend VM
Conditional @ Suspend when 'true' () Suspend when value changes
ren(Ru ’§< Choose a previously entered condition> -
ifiert i 7
[ 2 W == B :
i }

159 assertstackIs(stkl, "33");
168 stkl = stack("123");

161 stkl.dup();

1hR7 assertStacrkTs =tkl. "1123"):

FPPL SR a

v Bl e W ¥
testClear(] :
testCtor() : void

testDifferentiatel() : v
testDivbultiElems()
testDivTwoElems() :
testDupWithMultVal
testDupWithOneVal(
testDupWithTwoVal(
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] . . J Java ebug | Iz eposito orin ev i
| Disable All Breakpoints | &'sove (35 Debug | iy SN Reposiory ploring @ PyDer % %103

= B = Variables ®g Breakpoints 57 &9 Expressions = O
: : ct] fir » iﬁsﬁe BEg[ e ¥
You can disable all breakpoints © Ones [line: 33] - main(String[])
temporarily. This is useful if ! ® ProjectEuler26 [line: 25] - main(String[])
, . . . ) line: A RatPolyStackTest [line: 157] - testDupWithOneVal()
you've identified a bug in the : [7]% RatPolyStackTest [line: 159] [conditional] - testDupWithOneValQ
H Etatern [] .2 RatPolyStackTest [line: 162] - testDupWithOneVal()
middle of a run but want to let ="
the rest Of the run f|n|sh F line: [ Hit count: (@ Suspend thread () Suspend VM
norma”y Conditional @ Suspend when 'true' () Suspend when value changes
ren(Ru ’§< Choose a previously entered condition= Pw
’ |Fu=-r'lr|| — -
Don’t forget to re-enable y .
breakpoints when you wantto |~~~
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use them again.

assertstackIs(stkl, "33"); —
stkl = stack("123");

stkl.dup();

assertStacrkTs =tkl. "1123"):

testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

@ testClear() : void -
- @ testCtor() : void
5= @Test @ testDifferentiate() :
6 public woid testDupWithOneVal() { @ testDivMultiElems()
7 RatPolyStack stkl = stack("3"); @ testDivTwoElems()
: stkl.dup(); o testDupWithMultVal
o @
1 @
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Break on Java Exception

Eclipse can break whenever a © Ones [line: 23] - main(String[])
speciﬁc exception is thrown. ! i @ ProjectEuler26 [line: 25] - main(String[])
. ) line: [¥] .2 RatPolyStackTest [line: 157] - testDupWithOneVal()
This can be useful to trace an = [7]% RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal(
exception that |S be|ng Etatern [] .2 RatPolyStackTest [line: 162] - testDupWithOneVal()
, Runh—
”tra nslated” by ||bra ry COde. F line: [ Hit count: (@ Suspend thread () Suspend VM
= parentR SLschedule(® ble) lin: 60 [¥] Conditional @ Suspend when 'true’ () Suspend when value changes
= ParentRunnerSl.schedule(Runnable) line:
= BlockUnit4ClassRunner{ParentRunner=T=).runChildren(Ru ’< Choose a previously entered condition>
= ParentRunner<T> arcess8000iParentRunner RunMotifiert i 7
' m | F X == 8
¥ }

[J] RatPolyStackTest,java 52
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testClear() : void -
testCtor() : void
testDifferentiatel() : v
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@Test

public woid testDupWithOneVal() { testDivhultiElems()
RatPolyStack stkl = stack("3"); testDivTwoElems() -
stkl.dup(); - .
assertStackIs(stkl, "33"); L4 testDupW?thMult‘-fal r
stkl = stack("123"); testDupWithOnelal(
stkl.dup(); testDupWithTwoVal(
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Expressions 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

R Ra? gl R
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stkl.dup();
assertstackIs(stkl, "33");

stkl = stack("123");
stkl.dup();
assertStackT=i=tkl.
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testClear() : void -
testCtor() : void
testDifferentiatel() : v
testDivbultiElems()
testDivTwoElems() :
testDupWithMultVal —
testDupWithOneVal(
testDupWithTwoVal(
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These persist across projects, so 1) i~ &0+ X%
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= FrameworkMethod invokeExplosively(Object, Object...) line: L (id=57)
§ InvokeMethod.evaluate() line 20 E P zc;—}.-' "sthl.polys” (id=61)
= Block]UnitdClassRunner{ParentRunner<T>).runLeaf(5tatem ; =
— ) ) < capacitylncrement ] 5
= BlockdUnitd ClassRunner.runChild{FrameworkMethod, Runh— | c 3
= BlocklUnitdClassRunner.runChild{Object, RunNotifier) line: @ _elementCount _ _
= ParentRunner$3.run() line: 231 < elementData Object[10] (id=73)
= ParentRunner§l.schedule(Runnable) line: 60 < modCount 3 5
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[J] RatPolyStackTest,java 52
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testDupWithOneVal(
testDupWithTwoVal(
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stkl = stack("123");
stkl.dup();
assertStackT=i=tk1. "1123"%:
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@ testCtor() : void
@Test @ testDifferentiate() : v
public woid testDupWithOneVal() { @ testDivMultiElems() :
R‘ztzoiyg??dc e = st @ testDivTwoElemns() :
stkl.dup(); — .
assertstackIs(stkl, "33"); L4 © testDupWithMultVal
@
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« The debugger is awesome, but not perfect
o Not well-suited for fime-dependent code
o Recursion can get messy

« Technically, we talked about a “breakpoint
debugger”
o Allows you to stop execution and examine variables
o Useful for stepping through and visualizing code

o There are other approaches to debugging that don’t involve a
debugger
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