Chapter 5: Exploring some Tools

In this chapter we use the Flight Information application to learn how to use a debugger and see how
Smalltalk provides uniquely powerful debugging opportunities. Then we will explore how code can be
edited from a web browser and discuss code blocks, a powerful feature of Smalltalk.

1. Start Squeak if it is not running and in the System Browser select the FlightinfoComponent and
0KS WNBYRSNI 2yiSylihyYQ YSGK2R® 2SS gAtf Y2RATE
error into the code.

renderContentOn: html

html head ingg : model.

¢tKA&a OKFIy3aSa GKS YSaal3daS aSyid FTNRY WKSIRAYy3IYQ
could easily be made. When you try to save the method you are prompted with a dialog that lets

youkn2 ¢ GKIG y2 2062S0G Ay GKS a2aidSyYy dzyRSNaGl YRa
chance that you made a mistake.

=

GLASS c,! &]ﬁﬁﬁﬂ .l _class B 1
LR S ] Unknown selector, please confirm, correct, or cancel
fpoenzeny (g (f  neacins

ntensy

renderContentOn: html heading:
headings:
o : headingFor:
html headingg: model. sl
headerat:

http)peg:
hResizing:
= cancel

| Cancel

Squeak is inviting you to review your code and either confirm the spelling (selecting the first

item in the list), select another message that is understood by some object (with a number of

options offered), or cancel the saving of the method. L y 2 dzNJ Ol a8 4SS gAff &
not right but at least is a recognized message inthesystem.6 / f A O1 2y GKS WKSI

St S
RS N
This demonstrates a problem with dynamically typed languages (such as Smalltalk). Because a

g NAFofS Oy K2fR I NBFSNBYyOS (2 lyég 202500z ¢
will understand the message we send to it. One of the advantages of a statically typed language

is that this sort of error is substantially avoided. Suffice it to say that this is the topic of many

fly3dzZa 3S gFNEZ YR ¢6SQff €SG A0 32 gAGK GKS ai
happy with the flexibility offered by the dynamic environment. Of course, this means that we

occasionally have to fix problems where we sent the wrong message, so here goes!
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2. Returntoyourwebbrowsert YR y I @A 3L GS G2 GKS WCftAIKIGLYF2Q O
button if you are already there). This should show in your browser as a walkback (the stack trace
might be slightly differenty® O L ¥ &2dz RARY Q0 3 &ndsaletfien®tN®R2 NE 32 0
again.) With this page Seaside is telling you that a method sent a message that the receiver did
y2i dzy RSNEGFYR® hy GKA&a LI 3IS &2dz Oy &aSS I+ aidl
all levels). Each stack frame shows hisContext®® 1 KS O2 RS 6SAy3 SESOdzi SRu X
the message), and a variable number of arguments. You can click on various links to examine
details of each stack frame. Feel freetoexploreany2 ¥ (G KS f Ayl1az odzi al @S w5
step.

amno MessageMotUnderstood: WARenderCanvas=> >header:

Seaside Walkback

MessageNotUnderstood: WARenderCanvas>>header:

Debug Proceed Full Stack

Possible Causes

= you sent a message this type of object doesn't understand

Stack Trace

1. thisContext
WARenderCanvas{Object)> >doesNotlUnderstand: #header:

=

el

L

a WARenderCanvas

alMessage
header: 2009-03-08 12:00 $3.29.33

2. thisContext
FlightInfoComponent> >renderContentOn:

=

el

L

a FlightInfoComponent
tmil

=

a WARenderCanvas

3. thisContext
FlightInfoComponent{WAPresenter)> =>renderWithContext:
elf

L

a FlightInfoComponent
aRenderingContext
a WARenderingContext

htmil
a WARenderCanvas
callbacks

a WACallbackRegistry

PR,
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3. /tA01 2y GUKS W5S8S06dz3Q fAy|l G GKS G2L tSTaG 27 i
SSNISN) 2 NBOGdzZNY | LI ISP ¢KAa TFAPSE dza |y 2LILR1
capabilities. Switch back to Squeak and notice that a debugger window has opened. In the top
third of the window is a scrolling list of class and method names representing stack frames. The
2L Aa tAYyS w21 wSYyRSNIIy@raohoaSOiuoppR2Sabz2id! y
receiver is an instance of WARenderCanvas, and we are looking at the method
WR2Sab2iG! yRSNEGFYRYQ GKIFG Aa AYLESYSYGSR Ay @K

In the middle third we have a row of buttons followed by a text area. The buttons control the
debugger and the text area shows us the current method. The bottom third gives us information
on the receiver and its instance variables, and the context and its temporary variables.

8086 MessageNotUnderstood: WARenderCanvas=>>header: =
WARenderCanvas(Object)>>doesNotUnderstand: #header: :
FlightinfoComponent>=renderContentOn:

FlightinfoComponent(WAPresenter)>=renderWithContext:
[1in FlightinfoCemponent(WACemponent)==>renderQn:
FlightinfoComponent(WAComponent)=>decorationChainDo:
FlightinfeComponent(WACompeonent)==renderOn:
WARenderCanvas(WACanvas)=>render:

[1in [1in WAToolFrame>=renderChildCn:
BlockClosure=>on:do:

WAToolFrame = >withDeprecatedHandlerDo:

IRTRL S il L b

kadeLMﬁm{ﬁJMGjkomtﬁ;mm@hjkmﬂﬂkaanmHmeJLWMMJ
doesNotUnderstand: aMessage

"Handle the fact that there was an attempt to send the given message to the
recelver but the receiver does not understand this message (typically sent from

the machine when a message is sent to the receiver and no method is defined for
that selector).”

"Testing: (3 activeProcess)"
"fixed suggested by Eliot miranda to make sure

[Object new blah + 1]
on: MessageNotUnderstood
do: [:e | e resume: 1] does not loop indefinitively®

| exception resumeValue |

(exception := MessageNotUnderstood new)
message: aMessage;
receiver: self.

resumeValue := exception signal.

~exception reachedDefaultHandler
ifTrue: [aMessage sentTo: self]
iffFalse: [resumeValuel]

self thisContext
all inst vars stack top
currentBrush all temp vars
parentBrush aMessage
context exception
callbacks resumeVvalue
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4, | tA01 2y GKS FTNIXYS NBLNBaSyiSR o0& GKS ftAyS wcCt
information on that frame (it will be the second linedzy f Sa & @ 2 dz { NRA)SARthisi KS Wt NP
LRAYyG ¢S OFy aSS GKS YSGiK2R A4 aSyRAy3 GKS YSa
aK2dzZ R KI @S aSyd GKS YSaar3asS WKSIRAy3IYQ (G2 3Sd

If this were a typical programming language, we would need to edit a text file containing the

source, then recompile the code, restart the application, and apply it to the web server.

Smalltalk gives us a much more powerful approach to fixing bugs. In the debugger, edit the

YSGK2R 42 GKIFG WKSI RSNY)Q eth@metid.When Ssivether G K WKS |
method the debugger trims the stack to this method (removing the frames above) and starts

over at the beginning of this method.

e0o06e MessageNotUnderstood: WARenderCanvas=>=>header:

WARenderCanvas{Object)>>doesNotUnderstand: #header:
FlightinfoComponent>=>renderContentOn:
FlightinfoComponent{WAPresenter)=>=rendarWithContext:
[1in FlightinfoComponent(WAComponent)>>renderOn:
FlightinfoComponent{WAComponent)==>decorationChainDo:
FlightinfoComponent{WAComponent)>=>renderQn:
WARenderCanvas{WACanvas)>>render:

[1in [1in WAToolFrame==>renderChildOn:
BlockClosure>>on:do: v

sl

| Proceed L Restart P S Into P S Over A Through A Full Stack A Run to Here A Where y

renderContentOn: html

html header: model.

self thisContext
all inst vars stack top
decoration all temp vars
model html

5. ,2dz Oy Of AO1 GKS WLy(02Q YR Wh@gSNR FyR W¢KNR
executed. You can also click on some of the lists at the bottom to see the values of various
variables.

6. hyOS @&2dz KIS LX ISR F o0Ad0 ¢A0GK (#nBstoRtged dz3 3 SNE
buttons). The debugger window should close and then you can return to your web browser. The
walkback page should be replaced by a page that shows a date, time, and dollar amount. This
shows that we have fixed the problem introduced above in step #1.This is an example of
{YLftarti1Qa FtoAfAGE (G2 R2 &adz2NBSNE 2y | &aAaA01 LI
an opportunity to do an autopsy on a dead patient.
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7.{2 FTINI 6S KI @S 0SSy dza A yitBodd Jpadiefe prgvided an §lterdai@ SY . NR &
method of editing codet using the web browser. To do this we first need to turn on some
{SFAARS G22ta daAy3a GKS wez233tS 11t2aQ Ayl i
0§KS OdzNNBy( ¢ S oitwil NehépiuSadiuhat followsyoReRpitize existing page
and have a second page or tab open on the tools. How you do this will depend on your web
browser, but most modern browsers support opening a link in a new tab (generally with a right-
clickcontext-a SY A A 0 A PSS YSydzod C2ff2gAy3a aKz2pga 0(GKS NBac

eano Flight Information
[(5) http://localhost:8080/seaside /Flightinfo?_s=7gkyaWia53GvMCWv&_k=Pit =/ Q- Coogle

FlightInfoComponent [ [&, &F [R|S]

2009-03-10 12:00 $322.29

What Seaside has done here is add a box around our component that provides some

AYF2NXYIEGAZ2Y FYR (22fa o0GKAA A& (GKS nédkclst 2Q G KI
name (FlightinfoComponent), three icons (that bring up a Class Browser, an Object Editor, and a

CSS Style Editor), and two letters (R for Render and S for Source). We will examine each of these.

fR® ¢K
GKS {

8. b20S GKIFIG GKS WwWwQ HetsuslinkvBthatiSeadide iNFeNBd(ingthe & 6
ISYSNI} 4G4SR I ¢a[od /tA0] 2y GKS w{Q (2 akKz2
message causes Seaside to render the model inside an <h1> element.

2
]

FlightInfoComponent [ [, & [RIS]
<h1>2009-03-10 12:00 5322 29</hl=>

I A0l 2y GKSende@bdell 2 NBGdzZNYy G2 WNJ
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9. Next, click on the third icon that shows a tool over three colored circles. This changes the page

G2 + /{{ {Gd&tS SRAG2NY 9y (iSNJ GKS F2tfft26Ay3d GSE
&7 Styles x
a FlightInfoComponent
Css

h1l{ background: grey; }

10. Now switch to the page (tab or window) with the original application and refresh. You should
see a new background on the <h1> element.

"0 Flight Infarmation

Q- Google @

5SLISYRAY3 2y @2dz2NJ SY@ANRYYSyids (GKS INBe YAIKG
32 o0FO] G2 adSLI ¢ YR GNB WNBRQ 2N WwesStf2gQ0
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1. wS G dzNy (2

{ 1] deX A1 K OyLRY FCRE/A2ONLIZ2WS YWl Q A Y

iKS

the method list. You can see that Seaside has added a method to your component that provides

CSS information.

[8ads

806
Pier-Google
Pier-Links-Text
Pier-Links-Media
Pier-Links-Tests
Pier-Randomizer
Pier-TagCloud
Pier-slideshow
Pier-Setup
Store-Model
Store-Seaside
GLASS

3

h 00

OB System Browser

=

Flightinfo -all - # initialize
FlightinfoComponent as yet unclassified # renderContentOn:
HelloWorld rendering # style

# updateRoot:

e S a—.

implementors

style ~ 'hl { background: grey; '

S €

12.¢2 NBRdzOS FdzidzNBE O2yTdzAA2Yy Y SRAGSKKAEIQ¥SIK2R &
13. The next tool to explore is the Object Inspector. Return to the CSS Style Editor page in your web
ONRGASNE YR Of A0l (GKS WwW-Q Ay (GKS (2L NAIKG 27F
&4 styles ( x >
a FlightInfoComponent

Css

hl{ background: grey; }

This should return you to the page shown above in step #7.
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14. In the halos, the middle icon is a magnifying glass over a page. Click on that icon to open an
Object Inspector.

e"0 Seaside

[} Inspector

a FlightInfoComponent

a FlightInfoComponent
(O decoration a WAValueHolder contents: a FlightInfoComponent

O model 2009-03-10 12:00 $322.29

15. In this Inspector you are first shown an inspector on the instance of FlightinfoComponent being
LINSaSyidSR o0& {SIFIaiARSo® wSOIrff GKIG 6S RSTAYSR
S RARY QO y2GA0S Aa GKFG 2yS 2F 2dzNJ adzZLJSNDE | a &
I £ A0l 2y UK BspedtYhe il@rice®df Flightigfd and§e? its instance variables.

(et

[} Inspector

2009-03-10 12:00 $322.29

a FlightInfoComponent >> model
O when 2009-03-10T12:00:00400:00

(O price 322.29s2
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16.

Ly GKS GSEG I NBlF 6S8t26 LINAOS: GeéeL)lS GKS F2tt24A

self addHours: 2. ‘

17.

b20A0OS K2¢g GKAa OKIFy3ISa dGKS GAYS oFyR GKS LINRO
WOl t OBQAVISt NR O

Ly GKS GSEG IINBIF (eSS GKS F2tt26Ay3a FyR Of A 0]
inspector on 4.0, an instance of Float. From this we can see that we essentially have a
Workspace available through the web.

16 sqrt.

18.

26-Aug-

Whenyouaredoneind LISOGAYy 3 262S0Gax Ot A0l GKS W.-Q Ay @K
This should return you to the halos shown in step #7.

The final tool available from the halos is a Class Browser. Click on the first icon showing a spiral

bound notepad with a pencil over it. This will open a Class Browser that should look a lot like the

System Browser in Squeak. We can use this browser (asay’ F € G SNy F G A @S (2 {1jdzSI 1
Browser) to add a few methods to our application component.

[«f Browser x

|Scriptaculous-Platform | Flightinfo -=all -- initialize
RSR552-Tags FlightinfoComponent as yet unclassified renderContentOn:
RSRS52-Dema HelloWaorld rendering style
RSRS52-Model updateRoot:
RSRS52-Care

RESRSS2-Platform

RSRS52-Tests

Store-Model m

Store-5Seaside i

CLASS b

finstance ﬁ Ir help \ f class W

WaComponent subclass: #FlightinfoComponent
instanceVariableMames: ‘'model’
classVariableMames: "
poolDictionaries: "
category. 'GLASS

f Accept ﬁ
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9.0 G GKA&A LIRAYG 2dzNJ F LILIX AOFGA2y &AAYLX & AYyAGALFfAI
A2LIKAAGAOFGSR I LILX A O G A HYML funftRnalRy2TBeSiyipglest RSY2y ad N
FRRAGAZY GKIFG FOGdzZrftte AYydSNIrOGta gAGK GKS RFEGIE
method to add an anchor, give it some code to execute when the link is clicked, and give it some
text to display.

renderConten tOn: html

html heading: model.

html anchor
callback: [model addHours: - 30];
with: '< - Earlier'.
¢tKS RRSR fAySa aSyR 2yS dzyF NBE YSaal3dS oWl yOK?
Wg A (AKdcOssedin more detail below (atstep#20)> (G KS WIF RRI 2dzZNAYQ YSaal :

sent when this method is called. We have seen a message cascade before (in chapter 3), so we
1y26 GKFG GKS NBOSAGSNI 27
YSaalr3aSe {2 gKAOK 2062S0i
precedenceover| S@ 42 NR YSaal 3Saz
and an object will be returned. The object is an instance of WAANnchorTag, a Seaside class that
represents the <a></a> element in an HTML document.

Aa

The use of the cascade syntax here is important. We want to create one anchor and send it two
messages. If we had written the code without the cascade, we might have been tempted to do
the following:

html heading: model.

0KS WgAUKYQ YSaal 38§
GKS NBOSAGSNI 2°7F
0KS WIyOKziNgml,ySaal 3as

0K

html anchor callback: [model addHours: - 30].

html anchor with: ' <- Earlier".
tKAa O2RS g2dzdZ R KIS ONBIFIGSR (g2 FyOK2NER | YR &
WgAGKYQ YSaal3asS (2 KS!TReldr&NEy totddthiswithoat usyi® i ¢ K I G
the cascade) would be to use a temporary variable, but it is more complex than the cascade
approach. This, then, is an example of where the cascade makes the code simpler and more
readable.

| myAnchor |

html heading: model.

myAnchor := html anchor.

myAnchor callback: [model addHours: - 30].

myAnchor with: ' <- Earlier".
b2g> fS01Qa RA&AOdzaa GUKS (G¢2 1Se@¢2NR YSaal3asSa as
flradge ¢KS WgAGKYQ YSaalr3asS Aa oSAy3a aSyid G2 GKS

a string literal, identified in Smalltalk with a straight single-quote character at the beginning and
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20.

21.

end. (If you need to insert a one single quote inside a string literal, put two in.) In Seaside, the
WgAOGKYQ YSaalidS akKz2dzZ R 6S GKS frald 2yS asSyda a2
writtentothe HTMLpage. 6 { Ay OS A G Ydzad o6S tlFadz L R2yQd dzaS$s

CKS WOlrttolOlYQ 1Seg2NR YSaat ad&lebloskindBaRaeOSa Iy
any code inside square brackets ([]) is code that is simply an objecthat can be passed as an

argument to any method that accepts an argument. Like any other object, it can be referenced

08 QGFNARAIofSa IyR YSaalrasa Ory o6S aSyida G2 A0 i
YSGK2R ¢S | NB y2iRRO®& daNE ty @nhsteriSng &edgifing & ok of W |

O0O2RS G(KFG YA3IKG 0SS SESOdziSR t1FGSNE |G 6KAOK GA

A code block object knows its contextt that is, the method in which it was defined. It also knows

the method arguments and temporaries that existed at the time it was created. When the
SELINB&aaAz2ya O2yidlAySR Ay GKS o0t201 FINB tFGdSNI S
block), the expressions will properly reference instance variables, method arguments, and

method temporaries.

. @ aSyRAy3a | O2RS o6t201 G2 Iy IyOK2NJ GF3a Fa (K
the anchor tag to hold onto this block, and when a user clicks on the anchor on the web page,
{SFAARS gAff aSyR ORBSYVOtedfR WRAOKIBATGE AaBER
YySaalr3asS (G2 GKS LI 3ISQa Y2RSt gAGK GKS | NBdzYSyi
These Anonymous Functions (see http://en.wikipedia.org/wiki/Anonymous_function) gives

Smalltalk much of its power and flexibility. You might be familiar with some related approaches

in other languages (JavaScript, Perl, Ruby, and of course Lisp have similar concepts). In C you can

pass a pointer to a function as an argument to a function and in Java you can define inner

classes.

AftersavingthS OKI y3Sa (2 (K Sethdddd abkSoNduravgbilbrbwsel dany” Y Q
refresh the page. You should see a link below the heading and clicking on the link should cause
the information to change.

®e"0 Flight Information
EE] €A http://localhost: 8080/ seaside/Flightinfo?_3
[I1 Home

[1©  riightmformation [ seaside [ |
2009-03-04 06:00 $290.72

<- Earlier
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22. Next we will add a link to move to a later time. This time rather than doing the call directly in the
0ft201 S oAttt OFrtf | €20t YSGUK2R GKIFG dzLRFEGS
FlightinfoComponent, andthenmoRA ¥& G KS WNBYRSNI 2y SyldhyYQ YSick
(These edits can be made from Squeak or from a web browser.) In this case we still have a code
block being passed to the new anchor tag, but the code block calls a local method that sends a
message to the model.

Which approach you take is a matter of style and will generally be driven by the complexity of

the callback operation. If you have any more that one message send, then the code should

probably be put in its own method. A code block can be many lines long, but that would only

Of dzG GSNJ 1 KS WNBYRSNI 2yiSylihyYQ YSGK2RX gKAOK A
considered poor form to have a method longer than you can read in the code browser without

scrolling, or about 6-8 lines long.

later

model addHours: 30.

renderContentOn: html

html heading: model.
html anchor
callback: [model addHours: - 30];
with: '< - Earlier".
html space.
html anchor
callback: [self later];
with: ‘Later - >

23. Try out the new page in your web browser. Click the links and note how the data changes.

Flight Information

| €3 hitp:/ /localhost: 8080/ seaside /Flightinfo

2009-03-10 12:00 $322.29

<- Earlier Later ->

24. Save your Squeak image before we go on to explore some other aspects of Seaside.
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