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OUTLINE

e \Version control

 |IDEs - Eclipse
 Debugging




WHAT IS VERSION
CONTROL?

Also known as source control/revision control

System for tracking changes to code

 Software for developing software

Essential for managing projects

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

We’ll be talking about Subversion, but there are
alternatives

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




VERSION CONTROL
ORGANIZATION

A repository stores the
master copy of the project

« Someone creates the repo for a new project
« Then nobody touches this copy directly
* Lives on a server everyone can access

Each person checks out her
own working copy

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

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

Working

~ | copy

Working
copy




REPOSITORY

« Can create the repository anywhere

« 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

 But, usually you want the repository to be robust:

* On a computer that's up and running 24/7
* Everyone always has access to the project
« On a computer that has a redundant file system

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

 We’ll use attu! (attu.cs.washington.edu)




VERSION CONTROL
COMMON ACTIONS

Most common commands:

Commit / checkin

* integrate changes from your working copy
into the repository

Update

* integrate changes into your working copy
from the repository

Repository

Sy

commit

Working

copy




VERSION CONTROL
COMMON ACTIONS
(CONT.)

More common commands:
Add, delete

 add or delete a file in the repository

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

Revert
* wipe out your local changes to a file
Resolve, diff, merge

* handle a conflict — two users editing the
same code

Repository

commit

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

 You turn 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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WHAT IS ECLIPSE?

Integrated development environment (IDE)

 Allows for software development from start
to finish

» Type code with syntax highlighting, warnings, etc.
* Run code straight through or with breakpoints (debug)
* Break code

 Mainly used for Java

« Supports C, C++, JavaScript, PHP, Python, Ruby, etc.
« Alternatives

* NetBeans, Visual Studio, IntelliJIDEA




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.printin() works for debugging...

* It's quick

e It's dirty

« Everyone knows how to do it
* ...but there are drawbacks

« What if I'm printing something that’s null?

« 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




ECLIPSE DEBUGGING
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= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1{ReflectiveCallablel.run() line: 15 b
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testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

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

@ testClear() : void -
@ testCtor() : void
@Test @ testDifferentiate() : v
public woid testDupWithOneVal() { @ testDivMultiElems() :
RatPolyStack stkl = stack("3"); © testDivTwoElems() :
stkl.dup(); - .
assertStackIs(stkl, "33"); L @  testDupWithMultVal —
@
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E=C_LIPSE DEBUGGING
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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$3.run() line 231
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ECLIPSE DEBUGGING
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%5 Debug 52 o A= = "
= DelegatingMethoas] MOde. Otherwise your program Value
= Method.invoke(Obje ’ ' RatPolyStackTest (id=33)
e won’t stop at your breakpoints. y
= FrameworkMethodS1{ReflectiveCallable).run() line: 15 b
= FrameworkMethod invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 E
= Block/Unitd ClassRunner(ParentRunner< T=).runLeaf(Statem
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= ParentRunner$l.schedule(Runnable) line: 60 h il E
= Block/UnitdClassRunner{ParentRunner<T>}.runChildren(Ru i
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[J] RatPolyStackTest,java 52 = O D& Qutline 52 = B8
151 : s EER Y o 7
) ;; @ testClear() : void -
154 @ testCtor() : void
155= @Test @ testDifferentiate() : v
156 public woid testDupWithOneVal() { @ testDivMultiElems() :
157 thz‘:;}ﬁ:?‘:k stkl = stack("3"); @ testDivTwoElems() :

58 s Ldup(); — . AN
159 assertStackIs(stkl, "33"); | (=] testDupW?thMult‘-fal

8 stkl = stack("123"); @  testDupWithOneVal(
161 stkl.dup(); @ testDupWithTwoVal
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ECLIP GGING

il of = e e=m|wis-Orar-oe v @@ E N
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ERATRG SRS | — | 51&= controlling your program ke
= 5 = . . . [—
% Debug 2 =1 & %t while debugging is done .
= DelegatingMethodAccessolmplinvoke(Object, Object(]] lir Mame .
= Method.invoke(Object, Object...) line: not available o 4 Wlth these buttons 5)
= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1{ReflectiveCallablel.run() line: 15
= 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:
= ParentRunner$3.run() line: 231
= ParentRunner$l.schedule(Runnable) line: 60 h il E
= Block/UnitdClassRunner{ParentRunner<T>}.runChildren(Ru i
= ParentRunner<T> arcess8000iParentRunner RunMotifiert i 7 =
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[J] RatPolyStackTest,java 52 = O D& Qutline 52 = B8
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testClear() : void -

testCtor() : void

@Test testDifferentiate() : v

public woid testDupWithOneVal() { testDivhultiElems()
RatPolyStack stkl = stack("3"); testDivTwoElems() -
stkl.dup(); - .
assertStackIs(stkl, "33"); L testDupWithMultVal —

testDupWithOneVal(
testDupWithTwoVal(
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stkl = stack("123");
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DEBUGGING

testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

168 stkl = stack("123");
161 stkl.dup();
A7 assertStackT=i=tkl. "1123"%:
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= DelegatingMethodAccessolmplinvoke(Object, Object[]) lir = Mame
E Method.inveke(Object, Object..] line: not available & this RatPolyStackTest (id=33)
= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1{ReflectiveCallablel.run() line: 15
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= Block/Unitd ClassRunner(ParentRunner< T=).runLeaf(Statem
= Block/UnitdClassRunner.runChild(FrameworkMethod, Runk'—
= BlocklUnitd ClassRunner.runChild{Object, RunNotifier) line:
= ParentRunner$3.run() line: 231
= ParentRunner$l.schedule(Runnable) line: 60 h il E
= Block/UnitdClassRunner{ParentRunner<T>}.runChildren(Ru i
= ParentRunner<T> arcess8000iParentRunner RunMotifiert i 7 =
4| 1n | 3 4 }

[J] RatPolyStackTest,java 52 = O D& Qutline 52 = B8
122 101 d : e EER o %
15; o @ testClear() : void -
154 @ testCtor() : void
1552 {@Test @ testDifferentiate() : v

156 public woid testDupWithOneVal() { @ testDivMultiElems() :
157 RatPolyStack stkl = stack("3"); @ testDivTwoElems() :
158 stkl.dup(); — .

159 assertStackIs(stkl, "33"); [ @ testDupWithMultVal —
@
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ECLIPSE DEBUGGING
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%5 Debug 52 |=|% = 8  ®:Varial = B

DelegatingMethodAccessorlmplinvoke(Object, Object(]) lir = Mame

Method.inveke(Object, Object..] line: not available o Steps |nt0 the methOd at the E)
FrameworkMethodS1.runReflectiveCall() line: 45

= FrameworkMethodS1 ReflectiveCallable).run() line: 15 current execution pomt —if
= FrameworkMethod invokeExplosively(Object, Object...) line: . .
= InvokeMethod.evaluate() line: 20 E pOSSIbIe' If nOt pOSSIbIe then
= Block/Unitd ClassRunner(ParentRunner< T=).runLeaf(Statem 1
= Block/UnitdClassRunner.runChild(FrameworkMethod, Runk'— JUSt proceeds to the neXt
= BlocklUnitd ClassRunner.runChild{Object, RunNotifier) line: execution p0|nt.
= ParentRunner$3.run() line: 231 )
= ParentRunner$l.schedule(Runnable) line: 60 h E
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assertstackIs(stkl, "33"); —
stkl = stack("123");

stkl.dup();

A7 assertStackTs =tkl. "1123"):

51

52 Duplicat

> puplicate to be executed. -
54

5oz @Test testDifferentiate() :
56 public woid testDupWithOneVal() { testDivMultiElerns()
57 RatPolyStack stkl = stack("3"); testDivTwoElems()

- stkl.dup(); testDupWithMultVal
B

testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

]
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ECLIPSE DEBUGGING

e =i |% FINIF -0 = v - R0 E
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%5 Debug 52 | | ¢ T = B8 &) = O
= DelegatingMethodAccessolmplinvoke(Object, Object(]] lir I
= Method.invoke(Object, Object...) line: not available Steps over any methOd Ca”S at E)
= FrameworkMethodS1.runReflectiveCall() line: 45 . .
= FrameworkMethodS1 ReflectiveCallable).run() line: 15 the current execution pOInt.
= FrameworkMethod invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluate() line: 20 E
= Block/Unitd ClassRunner(ParentRunner< T=).runLeaf(Statem 1
= Block/UnitdClassRunner.runChild(FrameworkMethod, Runk'— Theoretlca”y program proceeds
% Block/Unitd ClassRunner.runChild(Object, RunMotifier) line: Just to the next I|ne.
= ParentRunner$3.run() line 231
= ParentRunner$l.schedule(Runnable) line: 60 b E
= Block/UnitdClassRunner{ParentRunner<T>}.runChildren(Ru . . 1
; = ParentRunner<T> . arcessS000(ParentRunner Runblotifier i ™ BU-I—, If you have any brea prIntS N
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RatPolyStackTest.java &3 = 0
) RatbolystackTest method(s) you stepped over, .
. . [
execution will stop at those e
— points instead. 0

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

TESTD TV TP TOTLTCTET 15|:]
testDivTwoElems()
testDupWithMultVal
testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =
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ECLIPSE DEBUGGING
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%5 Debug 7 |=|® =8 ® = B8
= DelegatingMethodAccessolmplinvoke(Object, Object(]] lir I L.
= Method.invoke(Object, Object...) line: not available A”OWS methOd tO f|n|Sh and E)
= FrameworkMethodS1.runReflectiveCall() line: 45 . .
= FrameworkMethodS1(ReflectiveCallable).run() line: 15 brlngs you up to the point
= FrameworkMethod invokeExplosively(Object, Object...) line:
= InvokeMethod.evaluste( ine 20 L where that method was called.
= Block/Unitd ClassRunner(ParentRunner< T=).runLeaf(Statem
= BlockUnitd ClassRunner.runChild{FrameworkMethod, Run®
= ElockJL;nit4u:|:;sﬂunﬂnﬁr.rugaclhild(Object RunNotifier) line: Useful if you acudentally step
= ParentRunner$3.runi) line:
= ParentRunner$l.schedule(Runnable) line: 60 b |nt0 Java Interna|S (mOI’e on :
= Block/UnitdClassRunner{ParentRunner<T>}.runChildren(Ru . . 1
= ParentRunner<T> . arcessS000(ParentRunner Runblotifier i ™ hOW to aVOId thls nEXt)- N
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RatPolyStackTest.java &3 . . = 0
2 FetpolysiackTes Just like with step over though | "~
. . . L. 3
=2 you may hit a breakpointin the | .
1558 grest remainder of the method, and |,..
156 ublic void testDupWithOnevVal . I
e I then you'll stop at that point. [

158 stkl.dup();

©  testDupWWithiaoltyal

159 assertstackIs(stkl, "33"); :

168 stkl = stack("123"); @ testDupWithOneVal(
161 stkl.dup(); @ testDupWithTwoVal
1R7 assertStackTs =tkl. "1123"): o tecHintanratal onid =




ECLIPSE DEBUGGING
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R~ ()= Varial

Step Filtering . | Name There’s a lot of code you don’t
: i::eral eE::tSetr::'r:ltae;:slied when the 'Use Step Filters' toggle is activated. E @ f wa nt to enter When debugg|ng,
Fj’l:updmd Pt _ internals of Java, internals of
8 Beaman: _ JUnit, etc.
e Sh
2 @ omams- o .| You can skip these by

Detail Formatters

* Select All —
Heap Walking O & sun.

26 o

Deselect All
Gjava.lang.CIassLoader

Primitive Display Of
Step Filteringl 4

configuring step filters.

Logical Structures

> Editor . .
" Installed REs Checked items are skipped.
JUnit
" Properti es Files Editor i .'l.' LIRS AR A A a o E }‘:Q b? o bl: =
aven r ; ; .
> e [T Filter synthetic methods (requires VM support) NI NI NI Y @ testClear() : void -
s Vyn [T] Filter static initializers W SAAAEANANAEEAERERE T .
s PyDev ) @ testCtor() : void
[ Filter constructors i h
> Run/Debug L @ testDifferentiatel) : v
[T Filter simple getters
 Team testDivMultiElems() -
Validation [T Filter simple setters @ : -
> WindowBuilder Step through filters s @ testDivTwoklems() :-
. ]%I - ’ Restore Defaults] ’ Apply ] |—| @ :eigupmlz:gmfa& B
i = U neva
@ testDupWithTwaoVali
@ [ 2 ] [ — ] - l-nrl-Tnl-npnr:+nf"| vaemidd | =




ECLIPSE DEBUGGING
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v{rl » fo O - v| = Quick Access : ﬁ"|ﬂ”av Stack Trace ;3[3
5 Debug 32 =@ ¥ = 8 [ - Varial = 0
= DelegatingMethodAccessorlmpl.invoke(Object, Object[]) lir = MNarne
= Method.invoke(Object, Object...] line: not available o ShOWS What methOdS have E)
= FrameworkMethodS1.runReflectiveCall() line: 45
= FrameworkMethodS1(ReflectiveCallable).run() line: 15 been called to get you to
= FrameworkMethod.invokeExplosively{Object, Object...) line: .
= InvokeMethod.evaluate() line: 20 E Current pOInt Where program
E Blu:uck_IUn!t-iCIassRur'|r1er{Parentﬁunner<T>j.runLeaf(Statem 1S StOpped.
= BlocklUnitdClazsRunner.runChild(FrameworkMethod, Runh—
= BlocklUnitdClassRunner.runChild{Object, Runhotifier) line:
= ParentRunner33.run() line: 231 . .
= ParentRunnerSl.schedule(Runnable) line: 60 ‘ YOU can CI'Ck on d|fferent L
= BlocklUnit4ClassRunner(ParentRunner<T=).runChildren{Ru . it
| = ParentRunner<T=.accessS000(ParentRunner RunMaotifier! | s methOd names to naVIgate i
r| T b 4 b
to that spot in the code
[J] RatPolyStackTest,java 52 . . = O
I | Without losing your current |
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@Test

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

testDifferentiatel() : v
testDivbultiElems()
testDivTwoElems() :
testDupWithMultVal —
testDupWithOneVal(
testDupWithTwoVal(

tartlntanratall vnid | =

PO @ o @O @




ECLIPSE DEBUGGING

=i e |32 RS RIN B0 Q@ 7 @Hs =

. . J Java ebu eposito orin v ;e
Variables Window | 23] &' tova (5 Debug] s SN Repository Exploring_ e PyDev ' % & (%
= 8 (9= Variables 3%  ©g Breakpoints $HEF Y= 8
. . . ctl]) lir » Mame Value
Shows all variables, including o this RatPolyStackTest (id=33)

method parameters, local 5
variables, and class variables, e J
that are in scope at the current  pe=="

, Runh
execution spot. Updates when  [iine
you change positions in the j '
ren(Ru i
stackframe. You can expand fier) i ™ =
. . [ 2 4 k
objects to see child member
’ . = g 0= Qutline 52 = B
values. There’s a simple valuve | .~ |
. . ) R (LT Visisdid i d i iiiiidiiiiiif - - E|\'?‘K. W oe w ¥
printed, but clicking on an item |, o icdCleal vcid  »
will fill the box below the list Some values are in the form of | .
with a pretty format. ObjectName (id=x), this can be 5'3
159 assertStackIs(stkl, "33"); used to tell if two variables are -
168 stkl = stack("123"); . . Vall
161 stkl.dup(); reffering to the same object. vall
1R7 assertStackTsl=tk1. "1123"%: mid | =




ECLIPSE DEBUGGING
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Varlables that have Changed = | 3? Java |35 Debug [ SVN Repository Exploring ¢ PyDev = 2% ;-‘ b
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ct[]) lir =
. . H Marne Value
highlighted in yellow. .
> @ this RatTermTest
5 B 4 Ot RatTerm (id=
. . ) line: . o coeff RatMum (id=
You can change variables right - o expt 5
1 1 Etat
from this window by double e
clicking the row entry in the ) line:
Value tab.
— DTOC RO T SS T aT TT TeT L aTET TL T T T = T = T um_ren(Ru
= ParentRunner<T> arcess8000(ParentRunner Runhntifier i 7
1| m | k - ¥yag
RatPolyStackTestjava &3 = 0 0= Qutline 52 = 08
i J O
: : : : Iy l; L.:I ! i j.'- C.' ; ; ; FFEFETET LT L i i i i i i i i riririfirirtifidfidld __."l." FEEFEFEFETETATEiiiriris a - E {Q‘ b? @ bl: -
FEEEEE ."E FES P E TS E TS d i i d i r e il s i s i d e s L iy i i s s i idrifdrssilsifisss @ tEStClEErI:I : void i
................................................................................. o testCtor(): void
@Test @ testDifferentiate() : v
public woid testDupWithOneVal() { @ testDivMultiElems() :
thzo?ﬁt?d( e = st @ testDivTwoElemns() :
stkl.dup(); — , il
assertStackIs(stkl, "33"); L ] testDupW?thMuIt‘-fal
stkl = stack("123"); @ testDupWithOneVal(
stkl.dup(); @ testDupWithTwoVal
assertStackTs =tkl. "1123"): o tecHintanratal onid =




ECLIPSE DEBUGGING

=i |2 @ A= BIRIB-0-A-®@e v~ 20 @1

Varlables that have Changed = | 3? Java |35 Debug [ SVN Repository Exploring ¢ PyDev = 2% ;-‘ b
H H = B =)= Variabl S Breakpoints &9 Ex i
since the last break point are o ariables &% | % Breakpoints ©f Expressions
ct[]) lir =
. . H Marne Value
highlighted in yellow. .
> @ this RatTermTest
5 B 4 Ot RatTerm (id=
. . ) line: . o coeff RatMum (id=
You can change variables right - o expt 5
1 1 Etat
from this window by double e
clicking the row entry in the ) line:
Value tab.
— DTOC RO T SS T aT TT TeT L aTET TL T T T = T = T um_ren(Ru
= ParentRunner<T> arcess8000(ParentRunner Runhntifier i 7
1| m | k - ¥yag
RatPolyStackTestjava &3 = 0 0= Qutline 52 = 08
i J O
: : : : Iy l; L.:I ! i j.'- C.' ; ; ; FFEFETET LT L i i i i i i i i riririfirirtifidfidld __."l." FEEFEFEFETETATEiiiriris a - E {Q‘ b? @ bl: -
FEEEEE ."E FES P E TS E TS d i i d i r e il s i s i d e s L iy i i s s i idrifdrssilsifisss @ tEStClEErI:I : void i
................................................................................. o testCtor(): void
@Test @ testDifferentiate() : v
public woid testDupWithOneVal() { @ testDivMultiElems() :
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stkl.dup();

assertStackTs =tkl. "1123"):

testDupWithOneVal(
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@ testClear() : void -
@ testCtor() : void
@Test @ testDifferentiate() : v
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Enabled/Disabled Breakpomts

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
that breakpoint.
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ct[]) lir =
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. line:
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, Runh

r) ling:
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public woid testDuletthEVal(j {
RatPolyStack stkl = stack("3");
stkl.dup();
assertstackIs(stkl,
stkl = stack("123");
stkl.dup();
assertStackT=(=tkl.
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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.

AR Uk R v RIS N S o) I S R

ﬁ’| ﬂj lava M@S‘u‘l\l Repository Exploring ¢® PyDev - 2% = (%

= B = Variables ®g Breakpoints 57 &9 Expressions = O
ct]) lir = ﬁ% E‘{:Dr|1,,|i =
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testClear() : void -

@Test
public woid testDupWithOneVal() {
RatPolyStack stkl = stack("3");
stkl.dup();
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Break on Java Exception

Eclipse can break whenever a © Ones [line: 33] - main(String[])
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« The debugger is awesome, but not perfect

* Not well-suited for time-dependent code
* Recursion can get messy
« Technically, we talked about a “breakpoint debugger”

* Allows you to stop execution and examine variables
 Useful for stepping through and visualizing code

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




