SECTION 2:
HW3 Setup




DEVELOPER TOOLS

e Remote access
e Eclipse and Java versions

e Version Control



VERSION CONTROL



WHAT IS VERSION
CONTROL?

e Also known as source control/revision control
e System for tracking changes to code

o Software for developing software
e Essential for managing projects

o See a history of changes
o Revert back to an older version
o Merge changes from multiple sources

e We'll be talking about git/GitLab, but there are
alternatives

o Subversion, Mercurial, CVS
o Email, Dropbox, USB sticks (don’t even think of doing this)



VERSION CONTROL
ORGANIZATION

e A repository 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

e Each person clones her
own 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)
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REPOSITORY

e Can create the repository anywhere

o Can be on the same computer that you're going to
work on, which might be ok for a personal project
where you just want rollback protection

e But, usually you want the repository to be robust:

o On a computer that’s up and running 24/7
m Everyone always has access to the project

o On a computer that has a redundant file system

m No more worries about that hard disk crash
wiping away your project!

e We'll use CSE GitLab — very similar to GitHub but tied to
CSE accounts and authentication



VERSION CONTROL
COMMON ACTIONS

Most common commands:
e add /commit/ push

o integrate changes from your working

copy into the repository l{\/w/\

e pull
LA
J

o integrate changes into your working git
copy from the repository
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VERSION CONTROL
UPDATING FILES

In a bit more detalil:

e You make some local changes,
test them, etc., then...

e (it add — tell git which changed
files you want to save in repo

e git commit — save all files you've
“add’ed in the local repo copy
as an identifiable update

e (it push — synchronize with the
GitLab repo by pushing local
committed changes
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VERSION CONTROL
COMMON ACTIONS (CONT.)

Other common commands:

® add, 'm R;pository
o add or delete a file in the working copy
o just putting a new file in your working
copy does not add it to the repo! Eg
o still need to commit to make permanent = it 2
git v~
)
>
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Working

copy




THIS QUARTER

We distribute starter code by adding it to your
GitLab repo. You retrieve it with git clone the
first time then git pull for later assignments

You will write code using Eclipse

You turn in your files by adding them to the
repo, committing your changes, and eventually
pushing accumulated changes to GitLab

You “turn in” an assignment by tagging your
repo and pushing the tag to GitLab

You will validate your homework by SSHing onto
attu, cloning your repo, and running an Ant build
file
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ECLIPSE



WHAT IS ECLIPSE?

e Integrated development environment (IDE)

e Allows for software development from start to
finish
o Type code with syntax highlighting, warnings, etc.

o Run code straight through or with breakpoints (debug)
o Break code

e Mainly used for Java
o Supports C, C++, JavaScript, PHP, Python, Ruby, etc.

e Alternatives
o NetBeans, Visual Studio, IntelliJIDEA



ECLIPSE SHORTCUTS

Shortcut Purpose

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 and Java

e GetJava 8

e Important: Java separates compile and execution, eg:

. , >
o javac Example.java produces Example.class
o Both compile and execute have to be the same Java!

e Please use Eclipse 4.5 (Mars), “Eclipse for Java
Developers”

e Instructions:
http://courses.cs.washington.edu/courses/cse331/15au/
tools/WorkingAtHome.html#Step 1




ECLIPSE and Java

java files o

- Human readable ‘code’ file ~Java

.class files |

- Compiled version of .java files. Typically K.;
represented as Byte code to run on the Java c:\;

Virtual Machine (JVM)

Jjar files
- Packaged aggregate of ip

.class files and metadata

sssss




331 VERSION
CONTROL

e Your main repository is on GitLab

e Only clone once (unless you're working in a
lot of places)

e Don't forget to add/commit/push files!

e Check in your work!



HW 3

e Many small exercises to get you used to version
control and tools and a Java refresher

e More information on homework instructions:
http://courses.cs.washington.edu/courses/
csed31/15au/hws/hw3/hw3.html

e Committing changes: Instructions

o How you turn in your assignments
e Updating changes: Instructions

o How you retrieve new assignments




Turning in HW3

e Instructions

e Done by simply committing your changes
o Good to do this early and often

o Then when you're done, create a hw3-final tag
on the last commit and push the tag to the repo

e After the final commit and tag pushed, remember to
log on to attu and run ant validate




Ant Validate

e What will this do?

o You start with a freshly cloned copy of your repo
and do “git checkout hw3-final” to switch to the
files you intend for us to grade, then run ant
validate

o Makes sure you have all the required files

o Make sure your homework builds without errors

o Passes specification and implementation tests in
the repository
m Note: this does not include the additional

tests we will use when grading

m This is just a sanity check that your current
tests pass



Ant Validate

e How do you run ant validate?

o Has to be done on attu from the command line
since that is the environment your grading will be
done on

o Do not use the Eclipse ant validate build tool!

o Be sure to use a fresh copy of your repo, and
discard that copy when you’re done
o If you need to fix things, do it in your primary
working copy (eclipse)



Ant Validate

e How do you run ant validate?

o Steps
m Log into attu via SSH
m In attu, checkout a brand new local copy (clone) of your
repository through the command-line
e Note: Now, you have two local copies of your
repository, one on your computer through Eclipse and
one in attu
m Go to the hw folder which you want to validate through the
‘cd’ command, then switch to the hw3 tag
e For example: cd ~/cse331/src/hw3
git checkout hw3-final

m Run ant validate



Ant Validate

e How do you know it works?

o |If successful, will output Build Successful at the
bottom

o |f unsuccessful, will output Build Failed at the
bottom with information on why
m If ant validate failed, discard the validate copy
of the repo on attu, fix and commit changes
through eclipse, go back to attu, clone a fresh
copy of the repo, and try ant validate again



ECLIPSE DEBUGGING (if time)

e System.out.printin() works for debugging...
o |t's quick
o It's dirty
o Everyone knows how to do it

e ...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)?

e Eclipse’s debugger is powerful...if you know
how to use it



ECLIPSE DEBUGGING
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ECLIPSE DEBUGGING
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ECLIPSE DEBUGGING
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ECLIPSE DEBUGGING
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ECLIPSE DEBUGGING
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ECLIPSE DEBUGGING

Ci =T =i 0w I?&_[ﬁ:;ﬁig\gﬁvoqug@@,;.gfga

3
ﬂf;t
=

I » & w45 (5 » v » I A SS . . ‘r
v S AL == | Quick Access 0B | F‘F" lp
' Step Over
%5 Debug 52 y ¢ Y28 ® alll=
= DelegatingMethodAccessorlmpl.invoke(Object, Object[]) lir » N
= Method.invoke(Object, Object...) line: not available Steps over any methOd Ca”S at 3)
= FrameworkMethodS1.runReflectiveCall() line: 45 . .
= FrameworkMethodS1(ReflectiveCallable).run() line: 15 i the Cu rrent EXECU‘L'IOn p0|nt-
= FrameworkMethod.invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 =
= BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem 4
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh— Theorehca”y program proceeds
= BlockJUnit4ClassRunner.runChild(Object, RunNotifier) line: jUSt to the next line.
= ParentRunnerS$3.run() line: 231
= ParentRunnerS$l.schedule(Runnable) line: 60 4 2
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru . T
. = DarﬁnfRnnnPr<T>,arre«ﬁﬂﬂﬂ(DTrpnlelnnFr RunNatifier) i ™ BUT, If you have any i
< | m » < '
breakpoints set that would be
[J] RatPolyStackTest.java &2 on. g = O
- | hitin the method(s) you o
[
/ stepped over, execution will .
o grest stop at those points instead. 0:
public void testDupNithOneVal() { W LESLoTVIvIaToCTer ISOi
R:E?zystic" SERTEESEAEk el o testDivTwoElems():
stkl.dup(); — . il
assertStackIs(stkl, "33"); L o testDupW!thMultVaI
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTs(stk1. "1123"): o tactlntanratall onid =



ECLIPSE

DEBUGGING

R &0 |=sfREminisrorarioe i@ Em
HAR TR SRR v| . Quick Access : o | Step Out S
%5 Debug 52 ] ¢ Y= 8 ® ~ B8
= DelegatingMethodAccessorlmpl.invoke(Object, Object[]) lir » N L
= Method.invoke(Object, Object...) line: not available A”OWS methOd to ﬁn|Sh and 3)
= FrameworkMethodS1.runReflectiveCall() line: 45 . .
= FrameworkMethodS1 (ReflectiveCallable).run() line: 15 [ brings you up to the point
= FrameworkMethod.invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 = Where that methOd Was CaIIEd'
= BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh—
= BlockJUnit4ClassRunner.runChild(Object, RunNotifier) line: Useful if you accidentally step
= ParentRunnerS$3.run() line: 231 . .
= ParentRunnerSl.schedule(Runnable) line: 60 4 Into Java |nterna|s (more on Y
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru . . T
) = parﬁnfRnnnsmT),arrp«ﬁﬂﬂﬂfp?rpnle|nnf=r RunNotifier) li ~ hOW tO aVOId thlS neXt). i
< | 1 ) < )
[J] RatPolyStackTest.java &2 q q = O
- | Just like with step over though | _
. . . &
you may hit a breakpoint in the .
@rest remainder of the method, and |, .
public void testDupWithOneval() { ’ 3 ns() :
RatPolystack stki = stack("3"); then you’ll stop at that point. o
stkl.dup();
assertStackIs(stkl, "33"); [ © testDupWithMultVal —
stkl = stack("123"); © testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTs(stk1. "1123"): o tactlntanratall onid =



ECLIPSE DEBUGGING

o - AN oAy Enable/disable step filters
vl v &Gl v X0 O v v | » Quick Access OB | &P av p ]
[ESER—- ()= Varialf
’ ’
P — name | There’s a lot of code you don’t
> G | = . . - 1
. A::era Step filters B applied when the 'Use Step Filters' toggle is activated. © 1 Wa nt to en te r w h en d e b u ggl N g’
»» Code Recommenders pe=Stepibiiter . .
» el Defined stp iters: internals of Java, internals of
’
b Install/Update [] £ com.ibm.* Add Filter... .
[] # com.sun.* J U N It, etC.
> Appearance B & java* Add Class...
i Build Path [ 8 javax* Add Packa
ges...
EZ;’: ?:Z’:e [C] £ jrockit. .
> - $junit.x \emove Q
(o] || G- .| You can skip these by
ctatl Formatters [C] 8 sun> Select All — ﬁ q ﬁ |
r:gaiz::lztlf;r;?ures O & sunw.* Deselect All CO n g u rl n g Ste p te rs ’
Primitive Display O (C]) java.lang.ClassLoader -
-_Step Filtering
i Editor . .
* Instlled REs Checked items are skipped.
JUnit
Properties Files Edtor N1 TTTTTTTTTTTTTTTIT = > EMER S 0o & ©
’ ma:’e" [C] Filter synthetic methods (requires VM support) sy o testClear() : void ~
g yyn D Filter Stati( initializers PHHrrrrrrrrrr i rirrnny C o ’
- PyDev [ Filter constructors ® testClorl): vok
> Run/Debug T @ testDifferentiate() : v
. Team [“] Filter simple getters testDivMultiEl .
Validation [C] Filter simple setters o te !v ultiElems() :
> WindowBuilder [¥] Step through filters i © teStDNTWOElemsO :
v ,| ML - ’Restore Defaultsl [ Apply L4 (] testgupwft:g‘u':yall( 1
© testDupWithOneVa
[ ox. ] G ] @ testDupWithTwoVall

tactintanrata « vinid =

b



ECLIPSE DEBUGGING

CPIE i 2.2 = RINiIF -0~ U@ v 9P
AR TR == vl » Quick Access §§|3}JJav .
' Stack Trace
%5 Debug 52 “|=|@® Y= B8 | ®-Varil ~ B
= DelegatingMethodAccessorlmpl.invoke(Object, Object(]) lir » Name
= Method.invoke(Object, Object...) line: not available - 1 Shows what methods have )
= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1 (ReflectiveCallable).run( line: 15 [ been called to getyou to
= FrameworkMethod.invokeExplosively(Object, Object...) line: .
= InvokeMethod.evaluate() line: 20 = Current pOInt Where
= BlockJUnit4ClassRunner(ParentRunner<T>).runlLeaf(Statem r ram |
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh— p Og d S Stopped'
= BlockJUnit4ClassRunner.runChild(Object, RunNotifier) line:
= ParentRunnerS$3.run() line: 231 . .
= ParentRunnerSl.schedule(Runnable) line: 60 ¢ YOU can C||Ck on dlﬁerent Y
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru . m
| = ParPnfRunnFr(T).arrpuﬁnﬂﬂ(p?rpnfRunnPr RunNatifier li ~ mEthOd names to naVIgate i
£ I 3 < 2
to that spot in the code
| RatPonStackTest.java 2 - - = O
- without losing your current | _
Ny
spot. -
= (@Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
R:E:O§YS:§CI< stkl = stack("3"); @ testDivTwoElems() :
stkl.dup(); — . il
assertStackIs(stkl, "33"); B @ testDupW!thMuItVal
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTslstk1. "1123"): o tactlntenratal nid =
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s SR |2 & @ =

pry
[ Z
s

&R RIS Ne=Reh Shcl I =

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.

= B8
ct[]) lir ~

5 _in
L) lines
Statem
i, Runh—
r) line:

ren(Ru

ifier) i

assertStackIs(stkl
stkl = stack("123");
stkl.dup();
assertStackTs(<tkl.

"33");

"1123"):

< UL

12| | “}J Java #3‘; Debug [=5 SVN Repository Exploring ¢® PyDev o ;‘3 lp
()= Variables 2 ©g Breakpoints k@ Y= 8
Name Value
@ this RatPolyStackTest (id=33)

ElER € o W

o testClear() : void
Some values are in the form of | .
ObjectName (id=x), this can be [

0:
used to tell if two variables are 3’.'(
reffering to the same object. Vall

o-— - >
o= Outline 3 = 8

-
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FSIE i 2@ RERNIH-0- @@ v~ RO E

Va rlables that have Changed B | 3}’ Java |:ﬁ$~ Debug I%SVN Repository Exploring ¢® PyDev = g® ,P lp
2 2 = (9= Variables 2 ©g Breakpoints &d Expressions
since the last break point are o © breakp = 5P
ct[]) lir
. . o Name Value
highlighted in yellow.
g g y @ this RatTermTest
5 P a Ot RatTerm (id=
Y h iabl ight ) line: > o coeff RatNum (id=
Ou Can cnange variables rig = N ept 5
from this window by double et
clicking the row entry in the 0 line:
Value tab.
e DTOCROUTITITORCTOSSTUTIITET (F aTerTisaTTeT T }.IuIILlIIILren(RU
= ParentRunner<T>.acces<8000(ParentRunner RunNatifier) li ™
< | 1] | » _2%yAg
RatPolyStackTest.java &2 = 8 9= Qutline 53 = 8
y J
= /:/‘:/"//"/[/; i /‘{ ,; ::' /a /t' /e JIEIEEELELELELELELELEELEEEEE0E070000000W0107010010010010010107171717 a A= & Y e W ¥
,,,,,,,,,,,,,,,,,,,,,,,, p @ testClear() : void -
Y o o Y B @ testCtor(): void
= (@Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
R:E:o:‘.yS:?ck stkl = stack("3"); @ testDivTwoElems() :
stkl.dup(); — .
assertStackIs(stkl, "33"); L @ testDupW!thMuItVa[~
stkl = stack("123"); © testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(

assertStackTslstk1. "1123"): tactlntanratal «nid =
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FSIE i 2@ RERNIH-0- @@ v~ RO E

Va rlables that have Changed B | 3}’ Java |:ﬁ$~ Debug I%SVN Repository Exploring ¢® PyDev = g® ,P lp
2 2 = (9= Variables 2 ©g Breakpoints &d Expressions
since the last break point are o © breakp = 5P
ct[]) lir
. . o Name Value
highlighted in yellow.
g g y @ this RatTermTest
5 P a Ot RatTerm (id=
Y h iabl ight ) line: > o coeff RatNum (id=
Ou Can cnange variables rig = N ept 5
from this window by double et
clicking the row entry in the 0 line:
Value tab.
e DTOCROUTITITORCTOSSTUTIITET (F aTerTisaTTeT T }.IuIILlIIILren(RU
= ParentRunner<T>.acces<8000(ParentRunner RunNatifier) li ™
< | 1] | » _2%yAg
RatPolyStackTest.java &2 = 8 9= Qutline 53 = 8
y J
= /:/‘:/"//"/[/; i /‘{ ,; ::' /a /t' /e JIEIEEELELELELELELELEELEEEEE0E070000000W0107010010010010010107171717 a A= & Y e W ¥
,,,,,,,,,,,,,,,,,,,,,,,, p @ testClear() : void -
Y o o Y B @ testCtor(): void
= (@Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
R:E:o:‘.yS:?ck stkl = stack("3"); @ testDivTwoElems() :
stkl.dup(); — .
assertStackIs(stkl, "33"); L @ testDupW!thMuItVa[~
stkl = stack("123"); © testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(

assertStackTslstk1. "1123"): tactlntanratal «nid =
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There’s a powerful right-click
menu.

e See all references to a given
variable

e See all instances of the
variable’s class

 Add watch statements for
that variables value (more
later)

= g
ct[]) lir ~

5
.) line:
Statem
i, Runh—
r) line:

ren(Ru
Hfier) i~

Duplicate

@Test

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

BINIF-O0-Q@r®ms v -0

B | 3}’ Java %SVN Repository Exploring ¢® PyDev - 2% ,P lp

()= Variables §2 ©g Breakpoints & Expressions

Name

> @ this
a Ot

////////;/;//////////////;/;//////////////;////'/‘/’/‘/’/‘//1

g coeff
g expt

Value
RatTermTest (id=33)
Select All Ctrl+A
i=] Copy Variables Ctrl+C
Find... Ctrl+F
®, Change Value...
[Z] All References...
<&p AllInstances... Ctrl+Shift+N
Instance Count...
New Detail Formatter...
Open Declared Type
Open Declared Type Hierarchy
Instance Breakpoints...
XY Watch
L, Inspect Ctrl+Shift+I

© testDupWithOneVa
@ testDupWithTwoVall
F-N tactintanrata « vinid =
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PEE =i eI RINIH-0-Q-ioc v Pl E N
. =] 3}’ Java -ﬁ Debug {2 SVN Repository Exploring  ¢® PyDev o ,}3 [8
Show Logical Structure
= oH (9= Variables 52 ©g Breakpoints &7" Expressions B ¥ =
ct[]) lir « Name Value
Expands out list items so it’s as : :
P o this RatPolyStackTest (id=33)
if each listitem were afield (and s | < ¢ RatPolyStack (id=44)
- 4 o polys Stack<E> (id=49)
. . .) line:
continues down for any children 3 4 a (0] RatPoly (id=719)
list items) ptatem 4 o tems Arraylist<E> (id=728)
i, Runh— 4 a [0] RatTerm (id=731)
= Block/Unit4ClassRunner.runChild(Object, RunNotifier) line: b B coeff " RatNum (id=733)
= ParentRunnerS$3.run() line: 231 af expt 0
= ParentRunnerSl.schedule(Runnable) line: 60 e ——
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru J] Ul
| = ParﬁnfRnnnPr<T>.arr9<<§000{PTre=nfR||nnFr RunNotifier) li ~ 3
< 1 »
4
[J] RatPolyStackTest.java &2
p:: ///,' ///{ ///{ //// ,/ ///I "//I ///I ///I ///I //// /// //// ,/ ///I "//I ///I ///I ///I ///I ///I //// ,/ ///I "//I ///I ///I ///I ///I ///Illl/ ,/ ///I l‘//l ///I ///I ///I ///I ///I //// /I ///I l‘/// - - E Q \s o \L v d
/" /'i /"‘ /"I Du P licate ‘
YT IIIIrIIIIIIIITITIIIITTTIITITITITIITTTITTTTTTYYTYY @ testClear() : void -
@ testCtor() : void
= (@Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
R:EZO:I‘YSE?CI‘ stkl = stack("3"); @ testDivTwoElems() :
stkl.dup(); — . il
assertStackIs(stkl, "33"); L o testDuprthMuItVal
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTslstk1. "1123"): o tactlntenratal nid =
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CIRIENS i a2 RINIH-O-@-riwe v R
Breakpoints Window : &y | 3}’ Java |:ﬁ$~ Debug I%SVN Repository Exploring ¢® PyDev = g® ,P lp
[ = B &= Variables ©g Breakpoints 2 &4 Expressions = 0
. . . . ct[]) lir ~ ® &@@ \‘ [+ B\J—” .ln &’ =~
Shows all existing breakpoints in © Ones [line: 33] - main(Stringl])
the COde, along Wlth their s @ ProjectEuler26 [line: 25] - main(String[])
L. . ) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
conditions and a va rlety of = 7] % RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
Q Statem [] /2 RatPolyStackTest [line: 162] - testDupWithOneVal()
options. e |
r line: ("] Hit count: @ Suspend thread () Suspend VM
DOUble Clicking a breaprint W|” Conditional @ Suspend when 'true’ () Suspend when value changes
. . ren(Ru i«Choose a previously entered condition> v
take you to its spot in the code. [enn - | -
» X == -
< '
[J] RatPolyStackTest.java &2
//'/‘//‘////“//‘//'////'//'//'/‘////“//‘//'////'//'//’/‘//"//“//‘//'////'//'//// ([1111111111111711111111 & EJ& Y e W ¥

//// Duplicate

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

) © © © © © © ©@ @

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

tactintanrata « vinid =
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i =3 > I R T \\\ ﬁ v 0 - % v [9 LB ‘:):‘ - f@ ol E ﬂj
Enabled/Disabled Breakpoints | 5| & tava (35 Debug) n SYN Repository Exploring @ PyDev | o 5 1 (59
= H @)= Variables ©g Breakpoints 2 &4 Expressions = O
0 2 lir » 2 W & 0 v
Breakpoints can be temporarily [*" XREAx|BESG] ]S
. L. @ Ones [line: 33] - main(String[])
disabled by C|ICkIng the s = @ ProjectEuler26 [line: 25] - main(String[])
) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
CheCkbo_X next .tO the . , " = % RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
breaprInt. ThlS means It won't  btatem RatPolyStackTest [line: 162] - testDupWithOneVal()
o o i, Runh—
Stop program execution Untll re- e ("] Hit count: @ Suspend thread () Suspend VM
ena bled Conditional @ Suspend when 'true’ () Suspend when value changes
ren(Ru [< Choose a previously entered condition> 4
ifier) i~
This is useful if you want to hold | ' X< =
off testing one thing, but don’t
......................................... I". I". /". /,. /’. /. /’. /. /’, /'. /’, I". /,. I'/ /'l /." I‘,. /". I". /". /,. /’. /. /’. A El 3 5 L
want to completely forget about ¢ BER Y o N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ testClear() : v x_.:xx.l -
that breakpoint. ® tesiClorl): voud
@ testDifferentiate() : v
7156  public void testDupWithOneval() { ® testDivMultiElems( :
g:gﬁist?fk stkl = stack("3")s o testDivTwoElems():
asser.'tSEacl,(IS(stkl, "33"); [ @ testDupWithMultVal —
stkl = stack("123"); © testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTs(stk1. "1123"): o tactlntanratall onid =
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FIe S @RS RiINIFS-O-Qrdo v iR E 1
VG e Ao O 'l o Quick Access sa | & Java %SVN Repository Exploring ¢® PyDev ~ ® & (%
Debug £2 = | ¢ ¥ = B  =Variables ©g Breakpoints $2 &7 Expressions = 0
9 :
= DelegatingMethodAccessorlmpl.invoke(Object, Object[]) lir » b & e W ‘ = \§V | W le ¥
Hit count @ Ones [line: 33] - main(String[])
. © ProjectEuler26 [line: 25] - main(String(])
) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()

. = % RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
Breakpoints can be set to occur  atem ] o RatPolyStackTest [line: 162] - testDupWithOneVal()
less-frequently by supplyinga ) runn
h_ q f y y pp y g r) line: |[:] Hit count: I@ Suspend thread () Suspend VM

It count ot n. onditional @ Suspend when 'true’ () Suspend when value changes
ren(Ru [< Choose a previously entered condition> 4
. . oo fien i T
When this is specified, only each [ X = 6 -
. . . . 4 »
n-th time that breakpoint is hit
Will Code execuﬁon Stop- '/'f/"‘/"./"‘/"./"‘/'./"‘/f/"‘/'l '//"/"/"/"‘/”/"‘/"‘/"./"‘/"./"‘/'./"‘/f/"‘/'./'//";"‘/"/"‘///'f -~ ® B & \s\s @ \81- =~
@ testClear() : void -
@ testCtor(): void
= (@Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
R:E:O§YS:§CI< SR I E ek S @ testDivTwoElems() :
s .dup(); — .
assertStackIs(stkl, "33"); L4 @ testDupW!thMuItVal F
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTs(stk1. "1123"): o tactintanratall - nid =
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R e 2@ RETRINB-0-A ime ¥ 9@ @
] Conditional BreaprintS B | 3’;’ Java EﬁSVN Repository Exploring ¢® PyDev - 2% ,? lp
= H @)= Variables ©g Breakpoints 2 &4 Expressions = O
: et firf2 XRERPEARN | BEG| 2| 7
Breakpoints can have @ Ones [line: 33] - main(String[])
CondltlonS. ThlS means the s A © ProjectEuler26 [Iinef 25] - main(String[]).
. . . ) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
breakpoint will only be triggered 3 []% RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal(
ong o Statem [] /2 RatPolyStackTest [line: 162] - testDupWithOneVal()
when a condition you supply is pal
true. This is very useful for ) line: Hit count: © Suspend thread () Suspend VM
When your Code Only breakS on Conditional @ Suspend when 'true’ () Suspend when value changes
some in UtSI ren(Ru [§<Chooseapreviously entered condition> 4
p . lflpﬂ'll ma— -
< '
IEIRE GG T RN RS rrrrerrrrrrrrrrerrrIrIII 5 e Bw % o
your code debug veryslowly, |, ... o testClear):void
. . O o estClot): o
especially if there’s an error in o testDifferentiate( :
g @ testDivMultiElems() :
your breaprInt' @ testDivTwoElems() :
59 assertS'taékIs(stkl, "33"); I @ testDupWithMultVal —
stkl = stack("123"); © testDupWithOneVal(
stkl.du ; testDupWithTwoVall(
a:<:rf§££¢)'kT<(<fk1 - "1123") i +mﬂn+§m—=mn Carnid =
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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.

@Test

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

s i @RS RINS-O-A-ido v -0y E N
1

&y | 3’;’ Java EﬁSVN Repository Exploring ¢® PyDev - pg* ,? (%
= H = Variables ©g Breakpoints 2 &4 Expressions = 0
ctl) ir « lx BES|n|e ¥
@ Ones [line: 33] - main(String[])
. © ProjectEuler26 [line: 25] - main(String(])
) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
= % RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
Statem [] /2 RatPolyStackTest [line: 162] - testDupWithOneVal()
, RunhN—
r) line: [ Hit count: @ Suspend thread () Suspend VM
Conditional @ Suspend when 'true’ () Suspend when value changes
ren(Ru [< Choose a previously entered condition> v
ifier li *

) © © © © © © ©@ @

testClear() : void
testCtor() : void
testDifferentiate() : «

testDivMultiElems() :
testDivTwoElems() :

testDupWithMultVal
testDupWithOneVal(
testDupWithTwoVal(

tactintanratall < vonid

R T

-
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e e B @RS RINIB O @ 5 R
] Break on .lava Exception B | 3}’ Java %SVN Repository Exploring ¢® PyDev - 2% ,P lp
= H @)= Variables ©g Breakpoints 2 &4 Expressions =
. ct[]) lir ~ x& \‘ s B\ﬂno__ ~
Eclipse can break whenever a o Ones[line: 33]-ma,,,(5t,,ngm
SpeCIﬁc except—lon |S th rown. s s © ProjectEuler26 [line: 25] - main(String[])
. ) line: /2 RatPolyStackTest [line: 157] - testDupWithOneVal()
This can be useful to trace an = 7] % RatPolyStackTest [line: 159] [conditional] - testDupWithOneVal()
c 2 2 5 RatPol T line: - With Val
except'lon that is belng >t;1;e:|:; [] /2 RatPolyStackTest [line: 162] - testDupWithOneVal()
”tra nslated” by |ibra ry Code. N line: [ Hit count: @ Suspend thread () Suspend VM
p— - Conditional @ Suspend when 'true’ () Suspend when value changes
= ParentRunner$l.schedule(Runnable) line: 60
= BlockJUnit4ClassRunner(ParentRunner<T>).runChildren(Ru [< Choose a previously entered condition>
| = ParﬁnfRunnPr<T>,arreuﬁﬂﬂmpf‘venmnnnﬁr RunNntifien li ~ -
< i » X == -

| RatPonStackTest.java 2

@R o W T

@ testClear() : void -
@ testCtor() : void
@Test @ testDifferentiate() : v
public void testDupNithOneVal() { @ testDivMuItiEIemsO:
RatPolyStack stkl = stack("3"); o testDivTwoElems() :
stkl.dup(); )
assertStackIs(stkl, "33"); L @ testDupW!thMuItVal —
stkl = stack("123"); © testDupWithOneVal(
stkl.dup(); o testDupWithTwoVall
assertStackTs(stkl. "1123"): o tactintanratall 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

New Window
New Editor
Hide Toolbar

Open Perspective

Show View

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

Close All Perspectives

Navigation

l Preferences

¥ B HEsHSZ™

» < |

Customize Perspective...

X, [ 3 8 & e

[ SVN Repository Exploring

] &d" Expressions §32

£  Ant P

©g Breakpoints Alt+Shift+Q, B

El Console Alt+Shift+Q, C

%5 Debug

©  Disply

©] ErrorLog Alt+Shift+Q, L

64" Expressions

0= Outline Alt+Shift+Q, O

¥:|  Tasks

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

[— . o=

~
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: : ‘ i r0rArimo 5P @
EXpreSSIOI‘IS Wlndow =] | 3’;’ Java EﬁSVN Repository Exploring ¢® PyDev - 2% ,ﬁ lp
= B 9= Variables ©g Breakpoints & Expressions &2 =
Used to show the results of custom i - A B+ %%
expressions you provide, and can Name Value 23 (3> 2, 1, null, nu]
. 0 XY “this" (id=33)
change any time. inel | | 5 et o5
. - 4 %Y "stid polys" (id=61) )
. < capacitylncrement 0 =
Resolves variables, allows method - pRgr——— 3
calls, even arbitrary statements huduelementiaa Qbjectl0\GdST)
“« ” > modCount 3 i
2+2 (Ru 4 %Y "stid toString()" hwd.RatPolyStack(
isﬂ'li > @ hash 0
@ hash32 0 -
Beware method calls that mutate <| " | R b
program state — e.g. stkl.clear() or |/////777// Vir111000001111001111111 i v BER W o W
. e @ testClear() : void -
in.nextLine() — these take effect |/ LTI 1 o testCtor(: void
. . @ testDifferentiate() : v
Im med Iately @ testDivMultiElems() :
: . B ? @ testDivTwoElems() :
eertorbTs(sthl, “33°): B o testDupWithMultVal —
stkl = stack("123";; ’ © testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTslstkl. "1123"): o tacHintaaratal onid =
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' 0 urime 5 P @
ExpreSSIons Wlndow £ | & Java %SVN Repository Exploring ¢® PyDev - % & (%
= B J69= Variables ©g Breakpoints &4 Expressions &3 =
These persist across projects, so ) i~ B+ X%
clear out old ones as necessary. Name Value &) [35 2, 1, null; ol
= : : B XY "this" (id=33)
= FrameworkMethod.invokeExplosively(Object, Object...) line: b XY et (id=57)
f InvokeMethod.evaluate() line: 20 = 4 g(;y "stkl.polys” (id=61)
= BlockJUnit4ClassRunner(ParentRunner<T>).runLeaf(Statem . . =
—_ . . < capacitylncrement 0 =
= BlockJUnit4ClassRunner.runChild(FrameworkMethod, Runh— o el tC : 3
= BlocklUnitdClassRunner.runChild(Object, RunNotifier) line: - Sement-oun : :
= ParentRunner$3.run() line: 231 | b < elementData Object[10] (id=73)
= ParentRunnerS$l.schedule(Runnable) line: 60 <& modCount 3 | 3
= BlockUnit4ClassRunner(ParentRunner<T>).runChildren(Ru 4 %Y "stid toString()" hwé.RatPolyStack(
= ParentRunner<T>.acces<8000(ParentRunner RunNatifier) li ™ m hash 0
<
| = ‘ . @ hash32 0 -
RatPolyStackTestjava i3 4] Ll | 2 NPT .

JIIIEIIIIEIIIIIEIIEI0000000000000000000000000000000000000000000110001100011011] - E& Y e W ¥

//// Du P licate

YT IIIIrIIIIIIIITITIIIITTTIITITITITIITTTITTTTTTYYTYY @ testClear() : void -
S e @ testCtor(): void
@Test @ testDifferentiate() : v
public void testDupWithOneval() { @ testDivMultiElems() :
RaEPo]d.yStack stkl = stack("3"); @ testDivTwoElems() :
stkl.du H — -
asser‘tSEgI’(Is(stkl, "33"); (L @ testDupWithMultVal —
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal(
assertStackTs(stk1. "1123"): o tactintanratall - nid =
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e The debugger is awesome, but not perfect

o Not well-suited for time-dependent code
o Recursion can get messy
e 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



