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Google Web Toolkit
Best Practices

Chris  Rams dale
Developer Relations, Google

Presenter
Presentation Notes
- Good morning everyone. My name is Chris Ramsdale and I work with the GWT team here in Atlanta.
- Today I want to discuss some of the techniques, patterns, and tricks that we and other internal Google teams find useful when building large scale applications.
- Before we get started, how many of you have used GWT before?
- How many have shipped a product of project with GWT?
- Great, so to make sure we’re on the same page, I’m going to take a few minutes to give an overview of GWT...which will also give me a chance talk about some of the new 2.0 features
- From there well jump right into the meat of this presentation.



Quick Overview

• Development toolkit, not a framework

• Code in Java, run as Javascript

• One codebase, any browser

• Makes Ajax a piece of cake...and faster

• Used within many Google products, including 
Google Wave and Ad Words

Presenter
Presentation Notes
- So what is GWT....
- It’s a toolkit and not a framework. With GWT you can pick an choose to use certain tools that we offer without buying into all of them.
- Maybe you want to use GWT’s RPC mechanism alongside your existing Javascript, or you may want to write your frontend in GWT and leave your server-side code as it exists today.
- It’s all completely doable. In fact the only thing you have to buy into, is writing Web Apps in Java.
- Which leads me to point #2, Code in Java...run as Javascript. At the heart of GWT is a Java to Javascript compiler that (besides producing Javascript) optimizes and obfuscates this Javascript
- Separate Javascript is produced for each browser, we refer to these as permutations, and it’s what allows facilitates correct behavior within each browser. 
- You maintain a single Java codebase, and let GWT handle the browser quirks.
- XHRs aren’t rocket science, by the code to handle them can get messy. RPCs in a GWT app look like nothing more than a method call on a class, and on top of that GWT’s RPC generator helps optimize the serialization of objects over the wire.
- Finally, we eat generous amounts of our own dogfood. As mentioned before, this presentation is largely about what other teams learned over the past year. Wave and Ad Words are two products that, not only challenged browser capabilities, but GWT capabilities as well.



New in GWT 2.0

• Development Mode

• Speed Tracer

• Developer Guided Code Splitting

• Compiler Optimizations

• Draft Compile

• Declarative User Interfaces

• Layout Panels

• Bundled Resources via ClientBundle

Presenter
Presentation Notes
- There are a number of new features within GWT 2.0:
- Development Mode allows you to debug in your browser of choice. This is facilitated by a browser plugin that communicates with a code server running within Eclipse.
- Speed Tracer helps you diagnose possible sluggish points within your application. Similar to Firebug, but with timing and metrics collection changes that we landed in the WebKit codebase.
- Developer Guided Code Splitting allows you to defer the download and execution of application segments until you absolutely need them.
- As with any release, we are continuously doing what we can to reduce code size and speed up execution.
- With Draft Compile enabled, you can skip all of the optimizations and speed up compile time.
- Declarative User Interfaces, also known as UiBinder allow you to create UIs using constructs that are similar to HTML and XML. It also allows you to cut out a large amount of the boiler plate code that was previously necessary.
- The new Layout Panels are a step towards being standards mode compliant, and an increase in speed as we move from a TABLE-based to DIV-based subsystem
- ClienBundles are an evolution of our ImageBundle mechanism. Think of them as image sprites that can also contain CSS and other file resources
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Presenter
Presentation Notes
In the context of “Best Practices” I’m going to focus on these features today....
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GWT Best Practices

• Model View Presenter
• Declarative UI
• Bundled Resources
• Code Splitting
• Prefetching RPCs

Presenter
Presentation Notes
- Now that we’re all on the same page, let’s jump into the discussion of GWT Best Practices
- Not that this is a comprehensive list, but these are the items that have been top of mind for a few months now
- We’ll tackle the largest first, how to reap the benefits of a MVP-based app when using GWT
- In the process, we’ll explain how to integrate Declarative UIs (mainly how to hook up UI events)
- With our architecture in place, we’ll follow-up with several optimization techniques
  * Bundling Resources
  * Code Splitting
  * And Prefetching RPCs



The “direct” approach

Write a bunch of widgets with self-contained 
logic

Problems:
• Hard to test - need GWTTestCase
• Mocks not encouraged - harder to write smaller tests
• Platform specific UI code - limits code reuse
• Too many dependencies - difficult to optimize
• Too many dependencies - difficult to optimize

Presenter
Presentation Notes
Now, if you just jump into writing a GWT application, as we’ve done a fair number of times, what's the most obvious approach?
- Subclass composite or complex panel or whatever, run the app, debug with developer mode, etc.

- First of all, as your application grows, it’s going to become harder to test because it relies on GWTTestCase
  * What’s GWTTestCase you say? Good question. GWTTestCase wraps a JUnit test case and runs your tests within a headless browser. Which is really cool because you can easily test code that would require some testing harness, selenium integration, etc... That said, it does take longer (much longer) to execute these tests because...well...you’re starting large parts of your application within a browser.
  * And any test that requires a DOM to perform layout, amongst other tasks, is going to require a GWTTestCase. Put another way, GWT Widgets require you to test in the browser.
- Secondly, mocks are not encouraged. Tools like EasyMock don’t play well within a GWTTestCase.
- You increase the chance that you have platform independent and dependent code intertwined, which limits code reuse. Use this for context...we want to create an app that will run in both desktop and mobile browsers. The one glaring differences in these platforms is their UI, so it makes sense to limit the amount of code we place here.
- Finally, you end up with dependency spaghetti. Your UI code knows about your DTOs, can make some RPCs, has all of the application logic built in to handle UI events, etc...



MVP (Model-View-Presenter)

• Be practical
• The goal is not to follow some rigid pattern
• Put the complex logic in your Presenters
• Try to keep widget code contained within 
Views

• Make the Views as dumb as possible

Presenter
Presentation Notes
Another way of approaching the problem is with the MVP pattern. A couple of points tough:
- Be practical, don’t assume that every aspect of the MVP pattern is applicable to your application
- Put the complex logic in your Presenters, and make them testable using vanilla JRE tests
- Try to contain your widget code, minimize logic that requires GWTTestCase. 
- Don’t create views in your presenter’s ctors, doing so makes it impossible to mock them out for testing later
- Make the Views as dumb as possible, widget/display code is ideally "correct by construction"
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MVC
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MVP



Example - Contacts

Fea tures Display a list of contacts within a table
• Clicking displays contact information
• Selecting enables multi-delete
• Selecting enables multi-delete

MVP Components ContactDetails - Model
• ContactsPresenter - Presenter
• ContactsView - View
• ContactsView - View

Presenter
Presentation Notes
Basically
- Make the complex stuff testable using vanilla JRE tests
- Minimize code that requires GWTTestCase. 
- Don’t create views in your presenter’s ctors, doing so makes it impossible to mock them out for testing later
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Example - Contacts

Contac t Lis t UI

Presenter
Presentation Notes
Basically
- Make the complex stuff testable using vanilla JRE tests
- Minimize code that requires GWTTestCase. 
- Don’t create views in your presenter’s ctors, doing so makes it impossible to mock them out for testing later



ContactsView

public interface ContactsView<T> {

public interface Presenter<T> {
void onAddButtonClicked();
void onDeleteButtonClicked();
void onItemClicked(T clickedItem);
void onItemSelected(T selectedItem);

}

void setPresenter(Presenter<T> presenter);
void setColumnDefinitions(
List<ColumnDefinition<T>> columnDefinitions);

void setRowData(List<T> rowData);
}



ContactsView Layout

<ui:UiBinder
xmlns:ui="urn:ui:com.google.gwt.uibinder"
xmlns:g="urn:import:com.google.gwt.user.client.ui">

<ui:style>
.contactsViewButtonHPanel {
margin: 5px 0px 0x 5px;

}
.contactsViewContactsFlexTable {
margin: 5px 0px 5px 0px; 

}
</ui:style>

<g:DecoratorPanel>
<g:VerticalPanel>
<g:HorizontalPanel addStyleNames="{style.contactsViewButtonHPanel}">
<g:Button ui:field="addButton">Add</g:Button>
<g:Button ui:field="deleteButton">Delete</g:Button>

</g:HorizontalPanel>
<g:FlexTable ui:field="contactsTable"

addStyleNames="{style.contactsViewContactsFlexTable}"/>
</g:VerticalPanel>

</g:DecoratorPanel>
</ui:UiBinder>



Before UiBinder

public ContactsView() {
DecoratorPanel contentTableDecorator = new DecoratorPanel();
initWidget(contentTableDecorator);
contentTableDecorator.setWidth("100%");
contentTableDecorator.setWidth("18em");

contentTable = new FlexTable();
contentTable.setWidth("100%");
contentTable.getCellFormatter().addStyleName(0, 0, "contacts-ListContainer");
contentTable.getCellFormatter().setWidth(0, 0, "100%");
contentTable.getFlexCellFormatter().setVerticalAlignment(0, 0, DockPanel.ALIGN_TOP);

// Create the menu
//
HorizontalPanel hPanel = new HorizontalPanel();
hPanel.setBorderWidth(0);
hPanel.setSpacing(0);
hPanel.setHorizontalAlignment(HorizontalPanel.ALIGN_LEFT);
addButton = new Button("Add");
hPanel.add(addButton);
deleteButton = new Button("Delete");
hPanel.add(deleteButton);
contentTable.getCellFormatter().addStyleName(0, 0, "contacts-ListMenu");
contentTable.setWidget(0, 0, hPanel);

// Create the contacts list
//
contactsTable = new FlexTable();
contactsTable.setCellSpacing(0);
contactsTable.setCellPadding(0);
....



ContactsView Layout

<ui:UiBinder
xmlns:ui="urn:ui:com.google.gwt.uibinder"
xmlns:g="urn:import:com.google.gwt.user.client.ui">

<ui:style>
.contactsViewButtonHPanel {
margin: 5px 0px 0x 5px;

}
.contactsViewContactsFlexTable {
margin: 5px 0px 5px 0px; 

}
</ui:style>

<g:DecoratorPanel>
<g:VerticalPanel>
<g:HorizontalPanel addStyleNames="{style.contactsViewButtonHPanel}">
<g:Button ui:field="addButton">Add</g:Button>
<g:Button ui:field="deleteButton">Delete</g:Button>

</g:HorizontalPanel>
<g:FlexTable ui:field="contactsTable"

addStyleNames="{style.contactsViewContactsFlexTable}"/>
</g:VerticalPanel>

</g:DecoratorPanel>
</ui:UiBinder>



UI Events

• Minimize View code
@UiHandler("deleteButton")
void onDeleteButtonClicked(ClickEvent event) {
if (presenter != null) {
presenter.onDeleteButtonClicked();

}
}

public void onDeleteButtonClicked() {
/* Retrieve selected items
* Make RPC
* Put results on EventBus 
*/

}

• Keep the complex logic in the Presenter



Complex UIs

Goals
• We need dumb Views, not dumb UIs
• Avoid state within Views
• Swap out Views for different platforms



Invite a third party

Enter ColumnDefinition(s)
• Column data is generally homogenous
• Generics abstract specific knowledge of      
DTOs/model
• Set within the View - unknown to the  
Presenter
• Will need to be tested with GWTTestCase



ColumnDefinition

public abstract class ColumnDefinition<T> {
public abstract Widget render(T t);

public boolean isClickable() {
return false;

}

public boolean isSelectable() {
return false;

}
}



columnDefinitions.add(new ColumnDefinition<ContactDetails>() {
public Widget render(ContactDetails c) {

return new CheckBox(); 
}

public boolean isSelectable() {
return true;

}
});

columnDefinitions.add(new ColumnDefinition<ContactDetails>() {
public Widget render(ContactDetails c) {

return new HTML(c.getDisplayName()); 
}

public boolean isClickable() {
return true;

}
});

ColumnDefinition



Meaningful data as params

Pass DTOs straight into Views
Contac ts Pres en ter.java

rpcService.getContactDetails(new AsyncCallback<ArrayList<ContactDetails>>() {
public void onSuccess(ArrayList<ContactDetails> result) {

view.setRowData(result);
}
...

});



Meaningful data as params

Let ColumnDefinitions sort out the details
Contac ts ViewImpl.java

public void setRowData(List<T> rowData) {
this.rowData = rowData;

for (int i = 0; i < rowData.size(); ++i) {
T t = rowData.get(i);
for (int j = 0; j < columnDefinitions.size(); ++j) {

ColumnDefinition<T> columnDefinition = columnDefinitions.get(j);
contactsTable.setWidget(i, j, columnDefinition.render(t));

}
}

}



Meaningful data as params

• Differentiate between clicks and selects
private boolean shouldFireClickEvent(HTMLTable.Cell cell) {
return columnDefinitions.get(cell.getCellIndex()).isClickable();

}

private boolean shouldFireSelectEvent(HTMLTable.Cell cell) {
return columnDefinitions.get(cell.getCellIndex()).isSelectable();

}

if (shouldFireClickEvent(cell)) {
presenter.onItemClicked(rowData.get(cell.getRowIndex()));

}
if (shouldFireSelectEvent(cell)) {
presenter.onItemSelected(rowData.get(cell.getRowIndex()));

}

• Pass model objects



SelectionModel

Nothing more than a list of DTOs
public class SelectionModel<T> {
List<T> selectedItems = new ArrayList<T>();

public List<T> getSelectedItems() {
return selectedItems;

}

public void addSelection(T item) {
selectedItems.add(item);

}

public void removeSelection(T item) {
selectedItems.remove(item);

}

public boolean isSelected(T item) {
return selectedItems.contains(item);

}
}



SelectionModel

Maintain state within the Presenter
private void deleteSelectedContacts() {
List<ContactDetails> selectedContacts = selectionModel.getSelectedItems();
ArrayList<String> ids = new ArrayList<String>();

for (int i = 0; i < selectedContacts.size(); ++i) {
ids.add(selectedContacts.get(i).getId());

}

rpcService.deleteContacts(ids, new AsyncCallback<ArrayList<ContactDetails>>() {

});
}



Testing

Goals
• High code coverage
• Run fast (@SmallTest JUnit)
• GWTTestCase/Selenium/Webdriver for
integration testing only
• Minimize use of GWTTestCase



public void testDeleteButton() {
contactDetails = new ArrayList<ContactDetails>();
contactDetails.add(new ContactDetails("0", "a_contact"));
contactsPresenter.setContactDetails(contactDetails);

mockRpcService.deleteContacts(isA(ArrayList.class), 
isA(AsyncCallback.class));

expectLastCall().andAnswer(new IAnswer() {
public Object answer() throws Throwable {
final Object[] arguments = getCurrentArguments();
AsyncCallback callback =

(AsyncCallback) arguments[arguments.length - 1];
callback.onSuccess(new ArrayList<ContactDetails>());
return null;

}
});
...

Testing Example

Delete button -> correct RPC -> correct action



public void testDeleteButton() {
...

replay(mockRpcService);
contactsPresenter.onDeleteButtonClicked();
verify(mockRpcService);

List<ContactDetails> updatedContactDetails = 
contactsPresenter.getContactDetails();

assertEquals(0, updatedContactDetails.size());

}
}

Testing Example

Delete button -> correct RPC -> correct action



Optimizations

• Resource bundling
• Code splitting
• Prefetching RPCs

Presenter
Presentation Notes
Now that we’ve tackled architecture and testing, it’s time to look at how we can optimize our application
While there are a plethora of techniques, here are 3 that we’ve found useful when building large scale applications
Resource bundling...




Resource Bundling

• Example - associating icons with a contact

Presenter
Presentation Notes
So let’s assume we want to allow users to associate icons with their contacts...
Yes, typically this would be facilitated by users selecting icons or images from disk...but bear with me for the sake of this example, and assume we’re pulling them down from a server



Resource Bundling

Image image = new Image("images/images" + i + ".gif");
image.setHeight("50px");
image.setWidth("50px");
imagesPanel.add(image);

One at a time

Presenter
Presentation Notes
We could choose to pull these images one at a time...



Resource Bundling

Initial download

Call to display images

Presenter
Presentation Notes
In which case we’d end up with a request pattern that looks like this
Fetch the initial html page, followed-up by a request for our nocache.js file
And then at some point in time we’ll request all of the images to select from
Not bad, but there’s a large amount of HTTP overhead that we can remove from this flow
Remember, your users aren’t always right next to your data center...even worse, more and more of them will be on mobile networks
3G networks are fast, but drop off points can be frequent and the cost of building that connection back up can be more than noticeable



Resource Bundling

public interface Resources extends ClientBundle {
public static final Resources INSTANCE =  GWT.create(Resources.class);

@Source("Contacts.css")
public ContactsCss contactsCss();

@Source("images0.gif")
public ImageResource image0();

@Source("images1.gif")
public ImageResource image1();

...

}

All at once

Presenter
Presentation Notes
Instead of pulling the images one at a time, we can define a Resources interface that overlays methods on top of our images
The ClientBundle generator will then
- Pull the necessary files together
- Generate code that allows us to access each accordingly
Think of it as spriting for all file types...we don’t discriminate 



Resource Bundling

Call to display images

Initial download

Presenter
Presentation Notes
You can see that our images are now bundled along with our initial JS call
And the subsequent call to display the images has almost zero overhead...basically all we’re paying for is the images that make up the decorator panel



Code splitting

Initial download

Not needed on startup

Presenter
Presentation Notes
But we can do better
While we’ve managed to reduce HTTP overhead by bundling all of our resources, they’re in turn downloaded during application load
When in reality we only need them when the user navigates to the select Contact icon page



@UiHandler("showImagesButton")
void onOkClicked(ClickEvent event) {
GWT.runAsync(new RunAsyncCallback() {
public void onSuccess() {
showImagesDialog();

}
});

}

Code splitting

Split points - runAsync()



Code splitting

Initial download

Call to display images
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Real world results - Google Wave
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Presenter
Presentation Notes
In case any of you haven’t seen Google Wave yet, I’ll give you the 10 sec tour
The important point here, is that there is large amount of UI, data, and logic taking place within this app
And as the app grew, so did there initial start time




Prefetching RPCs

Typical app initialization
HTML Request

Client Server

HTML Response
Client Server

JS Request
Client Server

JS Response
Client Server

RPC Request
Client Server

RPC Response
Client Server



Prefetching RPCs

Typical app initialization
HTML Request

Client Server

HTML Response
Client Server

JS Request
Client Server

JS Response
Client Server

RPC Request
Client Server

RPC Response
Client Server

X

X



private String getEncodedData() {
Method serviceMethod = 

ContactsService.class.getMethod("getContactDetails");

ArrayList<ContactDetails> contactDetails = 
new ContactsServiceImpl().getContactDetails();

SerializationPolicy serializationPolicy = getSerializationPolicy();

encodedResponse = RPC.encodeResponseForSuccess(serviceMethod,
contactDetails, serializationPolicy);

}

Prefetching RPCs

Embed the RPC payload in your HTML

Server



private static native String getPrefectedData() /*-{
return $wnd._prefetchedData;

}-*/;

private void initContactDetails() {
String data = getPrefectedData();

SerializationStreamFactory streamFactory =
(SerializationStreamFactory)rpcService;

try {
ArrayList<ContactDetails> contactDetails = 

streamFactory.createStreamReader(data).readObject());

} catch (SerializationException e) {
...

}
}

Prefetching RPCs

Decode it on the client

Client



Recap

• GWT 2.0 has features to help with large scale 
development

• Vanilla JRE tests are king
• The MVP pattern can help
• Make your Views dumb, but don’t skimp on the 

UI
• Once testing is in place, focus on optimizations



</presentation>

Chris Ramsdale
cramsdale@google.com
http://googlewebtoolkit.blogspot.com/
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