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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 

ǘƘŜ ΨǊŜƴŘŜǊ/ƻƴǘŜƴǘhƴΥΩ ƳŜǘƘƻŘΦ ²Ŝ ǿƛƭƭ ƳƻŘƛŦȅ ǘƘƛǎ ƳŜǘƘƻŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ŀǎ ǘƻ ƛƴǘǊƻŘǳŎŜ ŀƴ 

error into the code.  

renderContentOn: html  

 

 html head ingg : model.  

¢Ƙƛǎ ŎƘŀƴƎŜǎ ǘƘŜ ƳŜǎǎŀƎŜ ǎŜƴǘ ŦǊƻƳ ΨƘŜŀŘƛƴƎΥΩ ǘƻ ΨƘŜŀŘƛƴƎƎΥΩ ŀƴŘ ǊŜǇǊŜǎŜƴǘǎ ŀ ǘȅǇƛŎŀƭ ΨǘȅǇƻΩ ǘƘŀǘ 

could easily be made. When you try to save the method you are prompted with a dialog that lets 

you knƻǿ ǘƘŀǘ ƴƻ ƻōƧŜŎǘ ƛƴ ǘƘŜ ǎȅǎǘŜƳ ǳƴŘŜǊǎǘŀƴŘǎ ǘƘŜ ƳŜǎǎŀƎŜ ΨƘŜŀŘƛƴƎƎΥΩΣ ǎƻ ǘƘŜǊŜ ƛǎ ŀ ƎƻƻŘ 

chance that you made a mistake.  

 
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. Lƴ ƻǳǊ ŎŀǎŜ ǿŜ ǿƛƭƭ ǎŜƭŜŎǘ ΨƘŜŀŘŜǊΥΩ ǿƘƛŎƘ ƛǎ 

not right but at least is a recognized message in the system. ό/ƭƛŎƪ ƻƴ ǘƘŜ ΨƘŜŀŘŜǊΥΩ ƭƛƴŜΦύ 

 

This demonstrates a problem with dynamically typed languages (such as Smalltalk). Because a 

ǾŀǊƛŀōƭŜ Ŏŀƴ ƘƻƭŘ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ ŀƴȅ ƻōƧŜŎǘΣ ǿŜ ŎŀƴΩǘ ǘŜƭƭ ŀǘ ŎƻƳǇƛƭŜ ǘƛƳŜ ǿƘŜǘƘŜǊ ǘƘŜ ǊŜŎŜƛǾŜǊ 

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 

ƭŀƴƎǳŀƎŜ ǿŀǊǎΣ ŀƴŘ ǿŜΩƭƭ ƭŜǘ ƛǘ Ǝƻ ǿƛǘƘ ǘƘŜ ǎǘŀǘŜƳŜƴǘ ǘƘŀǘ {ƳŀƭƭǘŀƭƪŜǊǎ ŀǊŜ ŀƭƳƻǎǘ ǳƴƛǾŜǊǎŀƭƭȅ 

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. Return to your web browser ŀƴŘ ƴŀǾƛƎŀǘŜ ǘƻ ǘƘŜ ΨCƭƛƎƘǘLƴŦƻΩ ŎƻƳǇƻƴŜƴǘ όŎƭƛŎƪ ǘƘŜ ғwŜŦǊŜǎƘҔ 

button if you are already there). This should show in your browser as a walkback (the stack trace 

might be slightly different)Φ όLŦ ȅƻǳ ŘƛŘƴΩǘ ƎŜǘ ŀƴ ŜǊǊƻǊΣ Ǝƻ ōŀŎƪ ŀƴŘ ŜŘƛǘ and save the method 

again.) With this page Seaside is telling you that a method sent a message that the receiver did 

ƴƻǘ ǳƴŘŜǊǎǘŀƴŘΦ hƴ ǘƘƛǎ ǇŀƎŜ ȅƻǳ Ŏŀƴ ǎŜŜ ŀ ǎǘŀŎƪ ǘǊŀŎŜ ƻŦ ŦƛǾŜ ƭŜǾŜƭǎ όŎƭƛŎƪ ΨCǳƭƭ {ǘŀŎƪΩ ǘƻ ŘƛǎǇƭŀȅ 

all levels). Each stack frame shows ΨthisContextΩ όǘƘŜ ŎƻŘŜ ōŜƛƴƎ ŜȄŜŎǳǘŜŘύΣ ΨǎŜƭŦΩ όǘƘŜ ǊŜŎŜƛǾŜǊ ƻŦ 

the message), and a variable number of arguments. You can click on various links to examine 

details of each stack frame. Feel free to explore any ƻŦ ǘƘŜ ƭƛƴƪǎΣ ōǳǘ ǎŀǾŜ Ψ5ŜōǳƎΩ ŦƻǊ ƻǳǊ ƴŜȄǘ 

step. 
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3. /ƭƛŎƪ ƻƴ ǘƘŜ Ψ5ŜōǳƎΩ ƭƛƴƪ ŀǘ ǘƘŜ ǘƻǇ ƭŜŦǘ ƻŦ ǘƘŜ ǇŀƎŜΦ bƻǘŜ ǘƘŀǘ ǘƘŜ ōǊƻǿǎŜǊ ƘŀƴƎǎ ǿŀƛǘƛƴƎ ŦƻǊ ǘƘŜ 

sŜǊǾŜǊ ǘƻ ǊŜǘǳǊƴ ŀ ǇŀƎŜΦ ¢Ƙƛǎ ƎƛǾŜǎ ǳǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƭƻƻƪ ŀǘ {ƳŀƭƭǘŀƭƪΩǎ ŘŜōǳƎƎƛƴƎ 

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 

ǘƻǇ ƛǎ ƭƛƴŜ Ψ²!wŜƴŘŜǊ/ŀƴǾŀǎόhōƧŜŎǘύҔҔŘƻŜǎbƻǘ¦ƴŘŜǊǎǘŀƴŘΥ ІƘŜŀŘŜǊΥΩ ŀƴŘ ǘŜƭƭǎ ǳǎ ǘƘŀǘ ǘƘŜ 

receiver is an instance of WARenderCanvas, and we are looking at the method 

ΨŘƻŜǎbƻǘ¦ƴŘŜǊǎǘŀƴŘΥΩ ǘƘŀǘ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘŜ Ŏƭŀǎǎ hōƧŜŎǘΦ  

 

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. 
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4. /ƭƛŎƪ ƻƴ ǘƘŜ ŦǊŀƳŜ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ǘƘŜ ƭƛƴŜ ΨCƭƛƎƘǘLƴŦƻ/ƻƳǇƻƴŜƴǘҔҔǊŜƴŘŜǊ/ƻƴǘŜƴǘhƴΥΩ ǘƻ ŘƛǎǇƭŀȅ 

information on that frame (it will be the second line ǳƴƭŜǎǎ ȅƻǳ ǘǊƛŜŘ ǘƘŜ ΨtǊƻŎŜŜŘΩ ƭƛƴƪ). At this 

Ǉƻƛƴǘ ǿŜ Ŏŀƴ ǎŜŜ ǘƘŜ ƳŜǘƘƻŘ ƛǎ ǎŜƴŘƛƴƎ ǘƘŜ ƳŜǎǎŀƎŜ ΨƘŜŀŘŜǊΥΩ ǿƘƛŎƘ ƛǎ ƴƻǘ ǳƴŘŜǊǎǘƻƻŘΦ ²Ŝ 

ǎƘƻǳƭŘ ƘŀǾŜ ǎŜƴǘ ǘƘŜ ƳŜǎǎŀƎŜ ΨƘŜŀŘƛƴƎΥΩ ǘƻ ƎŜǘ ǘƘŜ ǇǊƻǇŜǊ ōŜƘŀǾƛƻǊΦ  

 

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 

ƳŜǘƘƻŘ ǎƻ ǘƘŀǘ ΨƘŜŀŘŜǊΥΩ ƛǎ ǊŜǇƭŀŎŜŘ ǿƛǘƘ ΨƘŜŀŘƛƴƎΥΩ ŀƴŘ ǎŀǾe the method. When you save the 

method the debugger trims the stack to this method (removing the frames above) and starts 

over at the beginning of this method. 

  

5. ¸ƻǳ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ ΨLƴǘƻΩ ŀƴŘ ΨhǾŜǊΩ ŀƴŘ Ψ¢ƘǊƻǳƎƘΩ ōǳǘǘƻƴǎ ŀ ŦŜǿ ǘƛƳŜǎ ǘƻ ǿŀǘŎƘ ǘƘŜ ŎƻŘŜ ōŜƛƴƎ 

executed. You can also click on some of the lists at the bottom to see the values of various 

variables.  

6. hƴŎŜ ȅƻǳ ƘŀǾŜ ǇƭŀȅŜŘ ŀ ōƛǘ ǿƛǘƘ ǘƘŜ ŘŜōǳƎƎŜǊΣ ŎƭƛŎƪ ǘƘŜ ΨtǊƻŎŜŜŘΩ ōǳǘǘƻƴ όǘƘŜ ƭŜŦǘ-most of the 

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 

{ƳŀƭƭǘŀƭƪΩǎ ŀōƛƭƛǘȅ ǘƻ Řƻ ǎǳǊƎŜǊȅ ƻƴ ŀ ǎƛŎƪ ǇŀǘƛŜƴǘ ǿƘŜƴ ƻǘƘŜǊ ŜƴǾƛǊƻƴƳŜƴǘǎ ǿƻǳƭŘ ƻƴƭȅ ƎƛǾŜ ȅƻǳ 

an opportunity to do an autopsy on a dead patient. 
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7. {ƻ ŦŀǊ ǿŜ ƘŀǾŜ ōŜŜƴ ǳǎƛƴƎ {ǉǳŜŀƪΩǎ {ȅǎǘŜƳ .ǊƻǿǎŜǊ ǘƻ ŜŘit code. Seaside provides an alternate 

method of editing codeτusing the web browser. To do this we first need to turn on some 

{ŜŀǎƛŘŜ ǘƻƻƭǎ ǳǎƛƴƎ ǘƘŜ Ψ¢ƻƎƎƭŜ IŀƭƻǎΩ ƭƛƴƪ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǇŀƎŜΦ ²ƘƛƭŜ ǿŜ ŎƻǳƭŘ Řƻ ǘƘƛǎ ƛƴ 

ǘƘŜ ŎǳǊǊŜƴǘ ǿŜō ōǊƻǿǎŜǊΩǎ ǿƛƴŘƻǿΣ it will be helpful for what follows to keep the 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-

click context-ǎŜƴǎƛǘƛǾŜ ƳŜƴǳύΦ CƻƭƭƻǿƛƴƎ ǎƘƻǿǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ƻǇŜƴƛƴƎ Ψ¢ƻƎƎƭŜ IŀƭƻǎΩ ƛƴ ŀ ƴŜǿ ǘŀōΦ 

 
 

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

ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǘƻƻƭǎ όǘƘƛǎ ƛǎ ǘƘŜ ΨƘŀƭƻΩ ǘƘŀǘ ǿŀǎ ǘƻƎƎƭŜŘύΦ ¢ƘŜ Ƙŀƭƻ ǎƘƻǿǎ ǘƘŜ ŎƻƳǇƻnent class 

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. 

 

8. bƻǘŜ ǘƘŀǘ ǘƘŜ ΨwΩ ŀǘ ǘƘŜ ǘƻǇ ǊƛƎƘǘ ƛǎ ōƻƭŘΦ ¢Ƙƛǎ lets us know that Seaside is ΨǊenderingΩ the 

ƎŜƴŜǊŀǘŜŘ I¢a[Φ /ƭƛŎƪ ƻƴ ǘƘŜ Ψ{Ω ǘƻ ǎƘƻǿ ǘƘŜ {ƻǳǊŎŜ I¢a[Φ ²Ŝ Ŏŀƴ ǎŜŜ ǘƘŀǘ ǘƘŜ ΨƘŜŀŘƛƴƎΥΩ 

message causes Seaside to render the model inside an <h1> element. 

 
/ƭƛŎƪ ƻƴ ǘƘŜ ΨwΩ ǘƻ ǊŜǘǳǊƴ ǘƻ ΨǊenderΩ mode. 
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9. Next, click on the third icon that shows a tool over three colored circles. This changes the page 

ǘƻ ŀ /{{ {ǘȅƭŜ ŜŘƛǘƻǊΦ 9ƴǘŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜȄǘ ƛƴ ǘƘŜ ǘŜȄǘ ŀǊŜŀ ŀƴŘ ŎƭƛŎƪ ǘƘŜ Ψ{ŀǾŜΩ ōǳǘǘƻƴΦ 

 
 

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. 

 
5ŜǇŜƴŘƛƴƎ ƻƴ ȅƻǳǊ ŜƴǾƛǊƻƴƳŜƴǘΣ ǘƘŜ ƎǊŜȅ ƳƛƎƘǘ ƴƻǘ ǎƘƻǿ ǳǇ ǿŜƭƭΦ LŦ ȅƻǳ ŘƻƴΩǘ ǎŜŜ ŀƴȅ ŎƘŀƴƎŜΣ 

Ǝƻ ōŀŎƪ ǘƻ ǎǘŜǇ ф ŀƴŘ ǘǊȅ ΨǊŜŘΩ ƻǊ ΨȅŜƭƭƻǿΩΦ 
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11. wŜǘǳǊƴ ǘƻ {ǉǳŜŀƪ ŀƴŘ ŎƭƛŎƪ ƻƴ ΨCƭƛƎƘǘLƴŦƻ/ƻƳǇƻƴŜƴǘΩ ƛƴ ǘƘŜ {ȅǎǘŜƳ .ǊƻǿǎŜǊΣ ǘƘŜƴ ƻƴ ΨǎǘȅƭŜΩ ƛƴ 

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

CSS information.  

 
 

12. ¢ƻ ǊŜŘǳŎŜ ŦǳǘǳǊŜ ŎƻƴŦǳǎƛƻƴΣ ŜŘƛǘ ǘƘƛǎ ƳŜǘƘƻŘ ǎƻ ǘƘŀǘ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ŦƻǊ Ƙм ƛǎ ΨǿƘƛǘŜΩΦ 

 

13. The next tool to explore is the Object Inspector. Return to the CSS Style Editor page in your web 

ōǊƻǿǎŜǊΣ ŀƴŘ ŎƭƛŎƪ ǘƘŜ Ψ·Ω ƛƴ ǘƘŜ ǘƻǇ ǊƛƎƘǘ ƻŦ ǘƘŜ ǇŀƎŜΦ 

 
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. 

 
 

15. In this Inspector you are first shown an inspector on the instance of FlightInfoComponent being 

ǇǊŜǎŜƴǘŜŘ ōȅ {ŜŀǎƛŘŜΦ wŜŎŀƭƭ ǘƘŀǘ ǿŜ ŘŜŦƛƴŜŘ ǘƘŜ Ŏƭŀǎǎ ǿƛǘƘ ƻƴŜ ƛƴǎǘŀƴŎŜ ǾŀǊƛŀōƭŜΣ ΨƳƻŘŜƭΦΩ ²Ƙŀǘ 

ǿŜ ŘƛŘƴΩǘ ƴƻǘƛŎŜ ƛǎ ǘƘŀǘ ƻƴŜ ƻŦ ƻǳǊ ǎǳǇŜǊŎƭŀǎǎŜǎ ŘŜŦƛƴŜŘ ŀƴƻǘƘŜǊ ƛƴǎǘŀƴŎŜ ǾŀǊƛŀōƭŜΣ ΨŘŜŎƻǊŀǘƛƻƴΦΩ 

/ƭƛŎƪ ƻƴ ǘƘŜ ΨƳƻŘŜƭΩ ƭƛƴƪ ǘƻ inspect the instance of FlightInfo and see its instance variables. 
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16. Lƴ ǘƘŜ ǘŜȄǘ ŀǊŜŀ ōŜƭƻǿ ǇǊƛŎŜΣ ǘȅǇŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀƴŘ ŎƭƛŎƪ ǘƘŜ ΨŘƻ ƛǘΩ ōǳǘǘƻƴΦ 

self addHours: 2.  

bƻǘƛŎŜ Ƙƻǿ ǘƘƛǎ ŎƘŀƴƎŜǎ ǘƘŜ ǘƛƳŜ όŀƴŘ ǘƘŜ ǇǊƛŎŜΣ ǎƛƴŎŜ ǘƘŜ ΨŀŘŘIƻǳǊǎΥΩ ƳŜǘƘƻŘ Ŏŀƭƭǎ 

ΨŎŀƭŎǳƭŀǘŜtǊƛŎŜΩύΦ 

 

17. Lƴ ǘƘŜ ǘŜȄǘ ŀǊŜŀ ǘȅǇŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀƴŘ ŎƭƛŎƪ ƻƴ ǘƘŜ ΨƛƴǎǇŜŎǘ ƛǘΩ ōǳǘǘƻƴΦ ¢Ƙƛǎ ǿƛƭƭ ǎƘƻǿ ȅƻǳ ŀƴ 

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.  

When you are done inǎǇŜŎǘƛƴƎ ƻōƧŜŎǘǎΣ ŎƭƛŎƪ ǘƘŜ Ψ·Ω ƛƴ ǘƘŜ ǘƻǇ ǊƛƎƘǘ ǘƻ ŎƭƻǎŜ ǘƘŜ hōƧŜŎǘ LƴǎǇŜŎǘƻǊΦ 

This should return you to the halos shown in step #7. 

 

18. 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 (as aƴ ŀƭǘŜǊƴŀǘƛǾŜ ǘƻ {ǉǳŜŀƪΩǎ h. {ȅǎǘŜƳ 

Browser) to add a few methods to our application component. 
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19. !ǘ ǘƘƛǎ Ǉƻƛƴǘ ƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴ ǎƛƳǇƭȅ ƛƴƛǘƛŀƭƛȊŜǎ ŀ ƳƻŘŜƭ ŀƴŘ ŘƛǎǇƭŀȅǎ ƛǘΦ .ȅ ƛǘǎŜƭŦΣ ǘƘƛǎ ƛǎƴΩǘ ŀ ǾŜǊȅ 

ǎƻǇƘƛǎǘƛŎŀǘŜŘ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ŘƻŜǎƴΩǘ ŘŜƳƻƴǎǘǊŀǘŜ ƳǳŎƘ HTML functionality. The simplest 

ŀŘŘƛǘƛƻƴ ǘƘŀǘ ŀŎǘǳŀƭƭȅ ƛƴǘŜǊŀŎǘǎ ǿƛǘƘ ǘƘŜ Řŀǘŀ ƛǎ ŀ ƭƛƴƪΦ ²Ŝ ǿƛƭƭ ƳƻŘƛŦȅ ǘƘŜ ΨǊŜƴŘŜǊ/ƻƴǘŜƴǘhƴΥΩ 

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'.  

¢ƘŜ ŀŘŘŜŘ ƭƛƴŜǎ ǎŜƴŘ ƻƴŜ ǳƴŀǊȅ ƳŜǎǎŀƎŜ όΨŀƴŎƘƻǊΩύ ŀƴŘ ǘǿƻ ƪŜȅǿƻǊŘ ƳŜǎǎŀƎŜǎ όΨŎŀƭƭōŀŎƪΥΩ ŀƴŘ 

ΨǿƛǘƘΥΩύΦ As discussed in more detail below (at step #20)Σ ǘƘŜ ΨŀŘŘIƻǳǊǎΥΩ ƳŜǎǎŀƎŜ ǿƛƭƭ ƴƻǘ ōŜ 

sent when this method is called. We have seen a message cascade before (in chapter 3), so we 

ƪƴƻǿ ǘƘŀǘ ǘƘŜ ǊŜŎŜƛǾŜǊ ƻŦ ǘƘŜ ΨǿƛǘƘΥΩ ƳŜǎǎŀƎŜ ƛǎ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ ǊŜŎŜƛǾŜǊ ƻŦ ǘƘŜ ΨŎŀƭƭōŀŎƪΥΩ 

ƳŜǎǎŀƎŜΦ {ƻ ǿƘƛŎƘ ƻōƧŜŎǘ ƛǎ ǘƘŜ ǊŜŎŜƛǾŜǊ ƻŦ ǘƘŜ ΨŎŀƭƭōŀŎƪΥΩ ƳŜǎǎŀƎŜΚ {ƛƴŎŜ ǳƴŀǊȅ ƳŜǎǎŀƎŜǎ ǘŀƪŜ 

precedence over ƪŜȅǿƻǊŘ ƳŜǎǎŀƎŜǎΣ ǘƘŜ ΨŀƴŎƘƻǊΩ ƳŜǎǎŀƎŜ ǿƛƭƭ ōŜ ǎŜƴǘ ǘƻ ǘƘŜ ǇŀǎǎŜŘ-in html, 

and an object will be returned. The object is an instance of WAAnchorTag, a Seaside class that 

represents the <a></a> element in an HTML document. 

 

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.  

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

 html anchor with: ' <-  Earlier'.  

¢Ƙƛǎ ŎƻŘŜ ǿƻǳƭŘ ƘŀǾŜ ŎǊŜŀǘŜŘ ǘǿƻ ŀƴŎƘƻǊǎ ŀƴŘ ǎŜƴǘ ǘƘŜ ΨŎŀƭƭōŀŎƪΥΩ ƳŜǎǎŀƎŜ ǘƻ ƻƴŜ ŀƴŘ ǘƘŜ 

ΨǿƛǘƘΥΩ ƳŜǎǎŀƎŜ ǘƻ ǘƘŜ ƻǘƘŜǊΦ ¢Ƙƛǎ ƛǎ ƴƻǘ ǿƘŀǘ ǿŜ ǿŀƴǘ! The correct way to do this (without using 

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'.  

bƻǿΣ ƭŜǘΩǎ ŘƛǎŎǳǎǎ ǘƘŜ ǘǿƻ ƪŜȅǿƻǊŘ ƳŜǎǎŀƎŜǎ ǎŜƴǘ ǘƻ ǘƘŜ ƴŜǿ ŀƴŎƘƻǊΦ ¢ƘŜ ǎƛƳǇƭŜǊ ƻƴŜ ŎƻƳŜǎ 

ƭŀǎǘΦ ¢ƘŜ ΨǿƛǘƘΥΩ ƳŜǎǎŀƎŜ ƛǎ ōŜƛƴƎ ǎŜƴǘ ǘƻ ǘƘŜ ŀƴŎƘƻǊ ǘŀƎ ǿƛǘƘ ŀ ǎƛƴƎƭŜ ŀǊƎǳƳŜƴǘΦ ¢ƘŜ ŀǊƎǳƳŜƴǘ ƛǎ 

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



Chapter 5: Exploring some Tools   
 

26-Aug-09 Copyright © 2009 by GemStone Systems, Inc. 11 
 

end. (If you need to insert a one single quote inside a string literal, put two in.) In Seaside, the 

ΨǿƛǘƘΥΩ ƳŜǎǎŀƎŜ ǎƘƻǳƭŘ ōŜ ǘƘŜ ƭŀǎǘ ƻƴŜ ǎŜƴǘ ǘƻ ŀ ǘŀƎ ǎƛƴŎŜ ƛǘ ŎŀǳǎŜǎ ǘƘŜ ŎƻƴǘŜƴǘ ǘƻ ŀŎǘǳŀƭƭȅ ōŜ 

written to the HTML page. ό{ƛƴŎŜ ƛǘ Ƴǳǎǘ ōŜ ƭŀǎǘΣ L ŘƻƴΩǘ ǳǎŜ ǘƘŜ ΨȅƻǳǊǎŜƭŦΩ ŀǘ ǘƘŜ ŜƴŘΦύ 

 

20. ¢ƘŜ ΨŎŀƭƭōŀŎƪΥΩ ƪŜȅǿƻǊŘ ƳŜǎǎŀƎŜ ƛƴǘǊƻŘǳŎŜǎ ŀ ƴŜǿ {Ƴŀƭƭǘŀƭƪ ŎƻƴŎŜǇǘτa code block. In Smalltalk, 

any code inside square brackets ([]) is code that is simply an object that can be passed as an 

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

ōȅ ǾŀǊƛŀōƭŜǎ ŀƴŘ ƳŜǎǎŀƎŜǎ Ŏŀƴ ōŜ ǎŜƴǘ ǘƻ ƛǘ ŀǘ ǎƻƳŜ ƭŀǘŜǊ ǘƛƳŜΦ ¢ƘǳǎΣ ƛƴ ƻǳǊ ΨǊŜƴŘŜǊ/ƻƴǘŜƴǘhƴΥΩ 

ƳŜǘƘƻŘ ǿŜ ŀǊŜ ƴƻǘ ŀŎǘǳŀƭƭȅ ǎŜƴŘƛƴƎ ǘƘŜ ΨŀŘŘIƻǳǊǎΥΩ ƳŜǎǎŀƎŜ; instead we are defining a block of 

ŎƻŘŜ ǘƘŀǘ ƳƛƎƘǘ ōŜ ŜȄŜŎǳǘŜŘ ƭŀǘŜǊΣ ŀǘ ǿƘƛŎƘ ǘƛƳŜ ǘƘŜ ΨŀŘŘIƻǳǊǎΥΩ ƳŜǎǎŀƎŜ ǿƛƭƭ ōŜ ǎŜƴǘΦ 

 

A code block object knows its contextτthat 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 

ŜȄǇǊŜǎǎƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ōƭƻŎƪ ŀǊŜ ƭŀǘŜǊ ŜǾŀƭǳŀǘŜŘ όōȅ ǎŜƴŘƛƴƎ ǘƘŜ ƳŜǎǎŀƎŜ ΨǾŀƭǳŜΩ ǘƻ ǘƘŜ 

block), the expressions will properly reference instance variables, method arguments, and 

method temporaries.  

 

.ȅ ǎŜƴŘƛƴƎ ŀ ŎƻŘŜ ōƭƻŎƪ ǘƻ ŀƴ ŀƴŎƘƻǊ ǘŀƎ ŀǎ ǘƘŜ ŀǊƎǳƳŜƴǘ ǘƻ ŀ ΨŎŀƭƭōŀŎƪΥΩ ƳŜǎǎŀƎŜΣ ǿŜ ŀǊŜ ǘŜƭƭƛƴƎ 

the anchor tag to hold onto this block, and when a user clicks on the anchor on the web page, 

{ŜŀǎƛŘŜ ǿƛƭƭ ǎŜƴŘ ǘƘŜ ΨǾŀƭǳŜΩ ƳŜǎǎŀƎŜ ǘƻ ǘƘŜ ŎƻŘŜ ōƭƻŎƪΣ ǿƘƛŎƘ ǿƛƭƭ ǎŜƴŘ ǘƘŜ ΨŀŘŘIƻǳǊǎΥΩ 

ƳŜǎǎŀƎŜ ǘƻ ǘƘŜ ǇŀƎŜΩǎ ƳƻŘŜƭ ǿƛǘƘ ǘƘŜ ŀǊƎǳƳŜƴǘ ƻŦ ƴŜƎŀǘƛǾŜ олΦ  

 

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.  

 

21. After saving thŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ΨǊŜƴŘŜǊ/ƻƴǘŜƴǘhƴΥΩ method, go back to your web browser and 

refresh the page. You should see a link below the heading and clicking on the link should cause 

the information to change. 

 
 

http://en.wikipedia.org/wiki/Anonymous_function
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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 

ōƭƻŎƪΣ ǿŜ ǿƛƭƭ Ŏŀƭƭ ŀ ƭƻŎŀƭ ƳŜǘƘƻŘ ǘƘŀǘ ǳǇŘŀǘŜǎ ǘƘŜ ƳƻŘŜƭΦ !ŘŘ ǘƘŜ ƳŜǘƘƻŘ ΨƭŀǘŜǊΩ ǘƻ 

FlightInfoComponent, and then moŘƛŦȅ ǘƘŜ ΨǊŜƴŘŜǊ/ƻƴǘŜƴǘhƴΥΩ ƳŜǘƘƻŘ ǘƻ Ŏŀƭƭ ǘƘƛǎ ƴŜǿ ƳŜǘƘƻŘΦ 

(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 

ŎƭǳǘǘŜǊ ǘƘŜ ΨǊŜƴŘŜǊ/ƻƴǘŜƴǘhƴΥΩ ƳŜǘƘƻŘΣ ǿƘƛŎƘ ƛǎ ŀƭǊŜŀŘȅ ǎŜǾŜǊŀƭ ƭƛƴŜǎ ƭƻƴƎΗ Lƴ {Ƴŀƭƭǘŀƭƪ ƛǘ ƛǎ 

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. 

 

 

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


