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About Safari Developer Tools

Safari 4.0 and later includes built-in tools such as Web Inspector, shown in Figure I-1 (page 5), to help you
prototype, analyze, debug, and optimize websites and web apps. Safari 5.0 and later has additional tools you
can use to develop and debug Safari extensions.

Figure I-1 Web Inspector
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Note: This document was formerly titled Safari User Guide for Web Developers . This document
describes the developer tools in Safari 6.0 and later. The developer tools in earlier versions of Safari
are substantially different.

At a Glance

Safari has tools for prototyping HTML, CSS, and JavaScript; tools for interactively inspecting and debugging
elements, attributes, properties, and styles; an integrated JavaScript debugger; optimization tools such as a
latency and download timeline; and a JavaScript and CSS profiler.
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About Safari Developer Tools
At a Glance

These tools are built into Safari on OS X, i0S, and Windows. You can enable them in other WebKit-based apps.

Enable the Developer Tools in Safari Preferences

Enable the developer tools in the Advanced pane of Safari preferences:

® 00 Advanced

a1l A e A w8 . S

General Bookmarks Tabs AutoFill Passwords Security Privacy Notifications Extensions

iﬁ !

Advance

Accessibility: | | Never use font sizes smaller than 9 ~

|| Press Tab to highlight each item on a webpage
Option-Tab highlights each item.

Style sheet: | None Selected =

Default encoding: | Unicode (UTF-8) =

Proxies: | Change Settings... |

(V] Show Develop menu in menu bar ( '_77}

+ On OS X or Windows, use Safari preferences to show the Develop menu in Safari. The full set of developer
tools are then available.

« OniOS devices, use Safari Preferences to enable Web Inspector in Safari. You can then use Web Inspector
on OS X to debug web content on your iOS device through a USB connection. For details, see “Enabling
and Using Web Inspector in Safari on iOS Devices” (page 15).

= You can add the developer tools to other Webkit-based Mac apps as a contextual menu by modifying the
application’s preferences file. For details, see “Enabling Developer Tools in WebKit-Based Applications
Other Than Safari” (page 15).

Speed Up Prototyping by Interactively Testing for Errors

Show Web Inspector’s console while prototyping your website to quickly spot HTML and JavaScript structural
and syntactic errors. The console shows you errors and warnings, highlights the line number of the problem
in your source file, and tells you how Safari dealt with the error (by ignoring an extra closing tag, for example).
For details, see “Using the Error Console” (page 17), “Viewing Issues” (page 18), and “Using the Console to
Prototype JavaScript” (page 18).
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About Safari Developer Tools
At a Glance

Safari also comes with a Snippet Editor, where you can type in HTML, CSS, and JavaScript snippets and see
them evaluated interactively. No more having to create a dummy HTML page to test an element or a JavaScript
function—just type in the part you're working on and see the results. When it works as you want it to, copy
and paste it into your actual webpage. For details, see “Using the Snippet Editor” (page 17).

If your website has different code paths for different browsers, have Safari give different user-agent strings to
test the code branches. Then, verify the behavior changes for Safari, Internet Explorer, Opera, Chrome, or Safari
on iOS without having to switch browsers, operating systems, or devices. When you're ready to open your
website in another application, make the switch from inside Safari, without having to quit, open another
application, and navigate to your site. For details, see “Changing the User Agent String” (page 19) and “Switching
to Another App” (page 20).

Relevant Chapter: “Prototyping Your Website” (page 16)

Debug Your HTML and CSS Interactively Using Web Inspector

The Error Console finds and identifies syntactic and structural errors, but sometimes your website doesn’t look
or behave as you want, even though the syntax and structure are legal. That’s when you need Web Inspector.
Web Inspector shows you the DOM as it exists in memory—for a static HTML page, that’s often identical to
the page source, but for websites that modify the DOM using JavaScript and CSS, it can be very different.

With Web Inspector, you can:
= Find Things Fast

Click an element in the DOM and it is highlighted in the browser window. Use the DOM node locator
button, which looks like a hand pointing a finger, and click on something in the browser window to
highlight the element in the DOM.

= Change Things on the Fly

Click an element in the DOM and see its attributes, styles, metrics, and properties, as well as any event
listener functions attached to it. Double-click the element to add, delete, or edit attributes interactively.
Click the value of a style, property, or metric to modify or disable it. Increment or decrement numeric
values using the arrow keys in steps of 1, or with a step of 0.1 or 10 by holding down the Option or Shift
modifier keys, respectively. Right-click or Control-click to edit the DOM as if it were HTML in a text editor.
Any changes you make are shown immediately in the browser window.

= Get it Working in the Browser Before You Change the Source

Make changes without affecting your website, or modify any website inside the browser to better
understand how it works or how you could adapt it to your needs. Find problems and fix them on a live
website without making a copy to a new site or modifying your production site’s source code. Copy and
paste the modified code into your source after it’s fully tested and works exactly the way you want.
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About Safari Developer Tools
At a Glance

Relevant Section: “Debugging HTML and CSS Using Web Inspector” (page 22).

Use Web Inspector to Debug JavaScript Interactively

Web Inspector includes tools to help you set breakpoints, pause, inspect variable values, see the call stack, log
messages and data to the console, set variable values and continue, and enter JavaScript on the fly to test

it—all with autocompletion of function, property, and variable names to speed you along.

See It All

Web Inspector shows all the JavaScript sources—inline functions in the HTML, included . j s files, output
from server-side scripts, and code generated on the fly by other code. All the resources are listed. Click a
resource in the list to see the source code.

Pause Execution When You Want

Click in the gutter anywhere in the source code view to set a breakpoint, without having to edit the source.
Disable breakpoints and re-enable them with a click. Pause any time with a mouse click, without setting
a breakpoint.

Continue When and How You Like

Check the call stack, examine variable values, change values while paused, enter and execute test code,
then continue, optionally stepping through the code function by function. Step over functions or step out
of a function at will.

Use the Interactive Console

Safari implements the same Console API as the popular Firebug debugger. Add test code to your scripts
to log branches in the code or print variable values on the fly, without pausing or setting breakpoints.
Type commands in the console with auto-completion, and see the results immediately.

Relevant Sections: “Debugging JavaScript Using the Web Inspector” (page 29), “Using the Console
to Debug JavaScript” (page 31).

Get Help with Cookies, Local Storage, the Application Cache, and HTML5
Client-Side Databases

Use Web Inspector’s Storage navigator to inspect cookies, local key-value storage, the offline application cache,
and even client-side relational databases created with HTMLS5. All local data is displayed in editable data grids.

You can perform actions or enter data in the webpage and see the results in the grid, or enter data interactively

2012-07-23 | © 2012 Apple Inc. All Rights Reserved.

8



About Safari Developer Tools
At a Glance

in the grid itself. Issue SQL queries right from Web Inspector, with auto-completion of SQL functions and
database field names. Inspect the contents of the HTML5 application cache to better understand offline
application behavior.

Relevant Sections: “Analyzing Client-Side Storage, Databases, and Cookies” (page 35), “Inspecting
the Offline Application Cache” (page 38)

Use the Instrument Navigator

Web Inspector’s Instrument navigator shows you exactly where time is spent, so you know where work is
needed before you change anything. Once you know exactly where the bottlenecks are, you can make changes
interactively without leaving Safari, optimizing your site—and fixing any resulting problems—before you
modify your working source.

The Instrument navigator shows all the resources your site uses—HTML files, JavaScript files, CSS style sheets,
server-side output, images, fonts, and media files—in a timeline view, showing when each resource was
requested, the latency for each request, when the first byte of the resource arrived, and when the resource
finished loading. At a glance, see if your website is hung by a slow server script, bandwidth-choking file sizes,
network latency problems, or unexpected dependencies such as a resource that is not requested until after a
script executes.

The Instrument navigator lets you profile your website in real time, showing not only the latency and load time
for each resource, but when events occur, as well as the time spent executing scripts, parsing, and rendering.
Complex interactions—a script that changes the DOM, causing a resource to load, and a table to be rerendered,
for example—are laid out clearly. Header details and memory usage over time are also shown.

Relevant Section: “Optimizing Loading, Scripting, and Rendering Times” (page 40)

If the timeline shows that significant time is spent in your scripts, use the Profiles section of the Instrument
navigator to determine where. Moving a single function call from the inside of a loop to the outside of the
loop can sometimes have a tremendous impact. Running a profile takes the guesswork out of optimizing
JavaScript. A profile shows you how much time is spent in each function, including dependent functions, and
how many times each function is called.

See the output in milliseconds or percent of execution time. Sort by execution time. Then spend your effort
optimizing code that you know is going to make a significant difference—modify only functions that take a
proportionally long time to execute or functions that are called many times.
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About Safari Developer Tools
At a Glance

Relevant Section: “Optimizing JavaScript” (page 43)

Be a Power User
The Safari developer tools include dozens of keyboard and mouse shortcuts to speed up common operations,

from opening Web Inspector to cycling through auto-completion suggestions. See the shortcuts table in
“Keyboard and Mouse Shortcuts” (page 45) to boost your productivity.

Enable, Build, and Debug Extensions
Use Extension Builder to create extensions. You need to join the Safari Developer Program to install the

extensions you create—you can’t install an extension unless it has a signed certificate. Go to developer.apple.com
to join the program.

Whenyou'reready to build an extension, read Safari Extensions Development Guide ,and refer to Safari Extensions
Reference. If you've already developed extensions for other browsers, see Safari Extensions Conversion Guide
for time-saving tips.

Note: When inspecting storage, remember that the domain for the global page, popovers, or
extension bars is the extension, but the domain of injected scripts is the domain of the webpage
the script is injected into.

The full set of developer tools for inspecting, modifying, and optimizing HTML, CSS, and JavaScript works on
extensions. Once you've built and installed an extension, you can use Web Inspector to debug and optimize:

- Injected scripts and style sheets as if they were downloaded from the webpage’s host.

Note: You must load a webpage that the extension has access to in order to inject a script or
style sheet, and you must load a webpage that causes the script or style sheet to be injected
before you can inspect the injected content using Safari's developer tools.

= Extension bars by right-clicking or Control-clicking it and using the Inspect Element contextual menu to
open Web Inspector.

= Popovers can be debugged by right-clicking or Control-clicking it and using the Inspect Element contextual
menu to open Web Inspector.

= Aglobal HTML page by clicking Inspect Global Page in Extension Builder (the button is present only if the
selected extension is installed and has a global page).
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About Safari Developer Tools
See Also

Important: The console does not currently recognize JavaScript elements defined in injected scripts. You
can log data to the console, but you cannot interact with elements defined in an injected script from the
console by typing their names.

See Also

Safari Extensions Development Guide delivers step-by-step directions for creating Safari extensions using
Extension Builder

Safari Extensions Reference lists the JavaScript classes, methods, and properties you can access from Safari
extensions

Safari HTML Reference gives the supported HTML tags for Safari
Safari CSS Reference gives the supported CSS tags for Safari
Safari Web Content Guide offers guidance for developing web content for the iPhone

WebKit DOM Programming Topics includes articles on using and modifying the Document Object Model
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Developer Tools for Safari Overview

There are developer tools built into Safari on OS X, iOS, Windows, and in other WebKit-based apps. These tools
can help you prototype, debug, and optimize your website. This chapter gives a quick overview of how to
enable and use these developer tools.

Developing Websites with the Developer Tools

The development process for websites can be accelerated by the Safari toolset at several points. The usual

process is as follows:

« Prototype—Determine what combination of HTML, JavaScript, CSS, and local storage deliver the functionality
you need, testing snippets of code interactively.

- Write—Author the website, using your favorite text editor.

» Test and debug—Test using several browsers and platforms (Mac, Windows, iOS), track errors and correct
them.

= Optimize—Make your website more responsive, shorten load times, and improve JavaScript execution.

Once you've enabled and familiarized yourself with the developer tools, use the Snippet Editor to streamline
prototyping, Web Inspector’s Error Console for testing and debugging, and Web Inspector’s timeline view and
JavaScript profiler to help you optimize your website.

Safari on the Desktop, Safari on iOS, and WebKit

The toolset for Safari on the desktop (OS X or Windows) includes a Develop menu with several commands and
a number of interactive tools. Safari on iOS (iPhone, iPad, and iPod touch) can enable a setting to allow Web
Inspector to debug web content over a USB connection.

The toolset for WebKit-based apps is essentially the same as for Safari on the desktop, but it is available via
the contextual menu, and you enable the tools differently.
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Developer Tools for Safari Overview
Enabling Developer Tools in Safari on the Desktop

Enabling Developer Tools in Safari on the Desktop

You enable the developer tools in Safari on the desktop (OS X or Windows) by turning on the Develop menu.
In Safari preferences, click Advanced, then select "Show Develop menu in menu bar," as shown in Figure 1-1.

Figure 1-1  Enabling developer tools in Safari

e 00 Advanced

[0l 69 e (7L ® . 8 B "%

General Bookmarks Tabs AutoFill Passwords Security Privacy Notifications Extensions

Accessibility: [ | Never use font sizes smaller than 9 ~

[ | Press Tab to highlight each item on a webpage
Option-Tab highlights each item.

Style sheet: | None Selected 2

Default encoding: | Unicode (UTF-8) ¢

Proxies: | Change Settings... |

N
~J )
/

(V] Show Develop menu in menu bar Q@)

Selecting this option adds a Develop menu to your menu bar (Figure 1-2 (page 13)). The Safari developer tools
are now enabled.

Figure 1-2  The Develop menu

Open Page With >
User Agent >
Show Error Console X&C
Show Page Source XU
Show Page Resources X #8A

Show Snippet Editor
Show Extension Builder

Start Profiling JavaScript X {*3P
Start Timeline Recording X (3T

Empty Caches X #E
Disable Caches

Disable Images

Disable Styles

Disable JavaScript

Disable Site-specific Hacks
Disable Local File Restrictions

v Enable WebGL
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Developer Tools for Safari Overview
Enabling Developer Tools in Safari on the Desktop

The Develop Menu Command Summary

The Develop menu contains a set of tools to assist you in prototyping, debugging, and optimizing your website:

Open Page With—Open the current webpage in another application.

User Agent—Browsers send a user agent string that identifies the browser type and version to the server.
The same string is sent in response to a JavaScript request for the user agent string. Use this menu item
to modify the user agent string Safari sends, to simulate visiting your site using a different browser or
device type.

Show Web Inspector—Open the Web Inspector window to inspect or modify the DOM, HTML attributes,
and CSS properties.

Show Error Console—Open the console in Web Inspector to see any HTML or JavaScript errors and any
corrective actions taken by Safari.

Show Page Source—Open the Source Code in Web Inspector to see the HTML of the current page.

Show Page Resources—Open the Resource navigator in Web Inspector to view all images, scripts, and
style sheets attached to the current page.

Show Snippet Editor—Open the Snippet Editor window to interactively prototype HTML, CSS, or JavaScript
snippets.

Show Extension Builder—Open Extension Builder to install, modify, create, or uninstall a Safari extension.
For more information, see Safari Extensions Development Guide .

Start Profiling JavaScript—Turn on the JavaScript profiler to see how many times each function is called,
how long it takes, and so on.

Start Timeline Recording—Record detailed information about the status of incoming HTTP requests,
JavaScript events, and layout rendering.

Empty Caches—Delete all caches stored by the browser.

Disable Caches—Turn off caching to see how a website loads the first time.

Disable Images—Turn off image display and view websites as text only.

Disable Styles—Turn off CSS style properties to view the page purely as HTML and JavaScript.
Disable JavaScript—View websites with the JavaScript interpreter disabled.

Disable Site-specific Hacks—Use this to disable the modifications to Safari and test your site for correct
operation (if Apple engineers have modified Safari specifically to work around a problem with your website).

Disable Local File Restrictions—Disable security checks that may prohibit local development.

Enable WebGL—Turn on the ability to view OpenGL content in Safari.
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Developer Tools for Safari Overview
Enabling Developer Tools in WebKit-Based Applications Other Than Safari

Enabling Developer Tools in WebKit-Based Applications Other Than
Safari

To enable the developer tools in a WebKit-based application other than Safari, set the WebKitDeveloperExtras
key to the Boolean value True in the . plist file.

From the command console, type:
defaults write com.myApp WebKitDeveloperExtras bool true
replacing myApp with the bundle identifier of your application.

You must also enable contextual menus in your application. Once this is done, launch the application. The
Develop menu can now be accessed by a Control-click or right-click from within a web view in the application.

Enabling and Using Web Inspector in Safari on iOS Devices

You can enable an advanced setting in Safari on iOS to debug web content on your device directly from your
desktop. To do this, turn on Web Inspector in the Advanced pane under Safari in the Settings app. Once it is
enabled, connect your device to your desktop machine with a USB cable. Alternately, you can use Simulator
to take advantage of Web Inspector’s debugging capabilities, which comes free with Xcode from the Mac App
Store. If you are a registered iOS developer, you can even inspect the web content of a UIWebView. For more
information, read the chapter “Debugging” in Safari Web Content Guide.
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Prototyping Your Website

The first step in designing a website is primarily esthetic—how do you want it to look and feel? The next several
steps are technical—can you achieve what you want using a given combination of HTML, CSS, and JavaScript?
Does a particular JavaScript function do what you need? How does applying a specific CSS style affect the
page? Does the combined set work on the browsers and platforms you want to support?

The Safari developer tools can help you answer the technical questions in a streamlined and efficient manner.

The Prototyping Process, Improved

It's common to prototype a website by creating a combination of HTML, style sheets, and scripts, load the
combination into a browser, see problems, modify the source—or multiple sources—then reload the page to
see the results. It's a cumbersome and sometimes painful process.

It's inefficient to create a complete webpage before you can test any part of it, then test it using several
browsers, rewriting and reloading the page each time you find an error, going back and forth between your
HTML, CSS, and JavaScript sources. If your webpage contains a hidden error, and browsers deal with the error
differently, it can be frustrating to find the problem.

Here’s how Safari can help:

= Use the Snippet Editor to interactively test elements of your page in a sandbox, debugging your syntax
and testing different attributes and elements without going through the process of creating a whole
website. Test the snippets first—set an HTML attribute, apply a CSS style, call a JavaScript function—and
see the results immediately, then build your prototype website using a combination of parts that you
already know work.

= Once you have a prototype, load it in Safari and use the console to spot hidden errors that Safari is dealing
with for you—other browsers may deal with them differently. Correct the errors to maximize your chances
of compatibility.

= Ifyou use the user agent string to execute various code branches that are intended to execute on different
browsers or devices, choose User Agent String from the Develop menu to modify the user agent string
and invoke the code branches in your website, making sure that each browser is being shown what you
intend. Resolve the question of proper code branch versus browser differences in advance.

= Finally, you can test your prototype using other browsers or web apps by invoking them directly from the
Develop menu in Safari.
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Prototyping Your Website
Using the Snippet Editor

Using the Snippet Editor

Choose Show Snippet Editor from the Develop menu to open the Snippet Editor. The Snippet Editor contains
an upper pane, in which you can type any combination of HTML, CSS, or JavaScript, and a lower pane that
shows how it displays in Safari (or any WebKit-based application), as shown in Figure 2-1.

Figure 2-1  The Snippet Editor

e O 0 Snippet Editor
<style> hl { border: S5px gray inset; padding: 1@px; } </style>

<hl>Hello, World!</h1s

Hello, World!

[ Update Now | M Update after typing

The Snippet Editor provides an interactive interface for quickly prototyping or debugging your HTML, CSS, and
JavaScript. You don't have to create complete HTML pages and open them in a browser, or switch between
your editor and browser repeatedly to edit the code and refresh the browser display. Simply type in fragments
of code and the display refreshes immediately. You can freely edit text in the upper pane of the Snippet
Editor—cut, copy, paste, insert text, and so on. When your code produces the effect you want, you can copy
and paste it into a working document.

If the "Update after typing" option is selected, the display pane is updated each time you press a key. This is
ideal for working with short snippets of HTML or debugging the syntax in a line of JavaScript. For longer
snippets, where the display of unfinished code would be distracting, deselect the option and click the Update
Now button to refresh the display when you are ready.

Using the Error Console

The Error Console of Web Inspector is the most basic tool for debugging a website, so it's an appropriate tool
for prototyping. The Error Console notifies you of any syntactic or structural errors that Safari detects in your
HTML, CSS, or JavaScript, gives you the location of the error—including the source file and line number—and
includes a brief description of how Safari handled the error (such as by ignoring an extra closing tag).
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Prototyping Your Website
Using the Error Console

Opening the Error Console

There are several ways to open the Error Console. You can choose Show Error Console from the Develop menu,
or you can click Current Log in the Log navigator of Web Inspector, as shown in Figure 2-2.

Figure 2-2  The Error Console in the Log navigator

e O 0 Web Inspector — www.apple.com — safari
B DES8®QQA=w®>»8| | <« » | []Curentlog | @
(-] : A > document.title

"Apple - Safari - Browse the web in smarter, more powerful ways."
>

You also have access to the Quick Console—a console available at the bottom of the content browser of Web
Inspector—by clicking the Console area (the blue greater-than sign), or by pressing the Esc key.

Viewing Issues

Any errors encountered when loading a website appear under the Issue navigator. Clicking an error opens the
troublesome line in the source code.

To view warnings along with errors, click Current Log under the Log navigator. Errors and warnings are shown
with a URL link to the resource that generated the problem, the line number (where applicable), and a brief
description of how Safari dealt with the problem.

Using the Console to Prototype JavaScript

Like the Snippet Editor, the console of Web Inspector allows you to enter JavaScript interactively and see the
results immediately. In addition, a number of console functions can be used to log data to the console (see
“Safari JavaScript Console API” (page 33)).
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Prototyping Your Website
Changing the User Agent String

The console has auto-completion support for JavaScript. As you type, JavaScript variables, properties, and
function names are suggested in gray. Pressing the Right Arrow key accepts the current suggestion. If multiple
selections begin with the same prefix, a menu appears, and you can cycle through the suggestions using the
Up and Down Arrow keys. If there is only one suggestion, the Tab key accepts it.

To display a variable's current value, type the variable name and press Enter.

Any changes you make to the DOM using JavaScript from the console are immediately displayed in Web
Inspector’s content browser, as well as in the browser window.

Changing the User Agent String

Every browser has a user agent string that identifies its type and version number. The browser sends this string
to the server. Your website can also use JavaScript to read the user agent string to determine which version
of a browser a user is running. You can choose what Safari reports as its user agent from the User Agent
submenu.

This can be useful to quickly test your code to see if it is reacting to various user agents as you expect, without
having to actually load the page in multiple versions of multiple browsers. The User Agent submenu is shown
in Figure 2-3.

Note: The browser versions listed in the submenu are updated frequently to reflect current availability.

Figure 2-3  The type and version of various browsers in the User Agent submenu

v Default (Automatically Chosen)

Safari 6.0 — Mac
Safari 5.1.7 — Windows

Safari i0OS 5.1 — iPhone
Safari i0S 5.1 — iPod touch
Safari i0S 5.1 — iPad

Internet Explorer 9.0
Internet Explorer 8.0
Internet Explorer 7.0

Coogle Chrome 19.0 — Mac
Coogle Chrome 19.0 — Windows

Firefox 11.0 — Mac
Firefox 11.0 — Windows

Opera 11.62 — Mac
Opera 11.62 — Windows

Other...
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You can choose the common versions of most popular browsers from the submenu. Note that the list includes
the versions of Safari found on iPhone, iPad, and iPod touch.

The Other... menu item opens a sheet showing the default user agent string, which you can inspect and edit
to any string you like.

If your website has different code branches for different browsers, and loading the site in a given browser
reveals problems, first question whether the code has actually branched as expected. By changing the user
agent string in Safari, you can isolate the code branch from the browser differences. You can also log the code
branch to the console and check for it using Web Inspector’s console.

Note: If you have a mobile version of your website, optimized for iPhone and iPod touch, you should
not display the mobile version to visitors using Safari on iPad. You can test your website by setting
the user agent string to Safari on iPad to verify that iPad users see the normal website, not the mobile

version.

Switching to Another App

When first testing a website, you typically open it in several browsers—such as Safari, Internet Explorer, and
Firefox—to make sure that it works correctly in all cases. The Open Page With command is a convenient way
to open the current webpage in another browser, without having to leave Safari, open the other browser, and
navigate to the page.

Choose Open Page With from the Develop menu. A submenu is displayed listing all the apps that the operating
system knows can open the page.
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Safari's powerful Web Inspector tool can find and correct problems with your website. Syntactic and structural

problems can be revealed by using the interactive console. Data transmitting over the network can be analyzed

and dissected. Script execution can be paused and examined in the Debug navigator. Even the most complex

problems can usually be resolved using Web Inspector.

Note: If you are a registered OS X or iOS developer, you can test the behavior and appearance of
your website on iOS devices using the Simulator application. Simulator is part of the Xcode installation.
To open Simulator, first open Xcode, then Control-click on the Xcode icon in the Dock, and select
iOS Simulator from the Open Developer Tool submenu. You can switch between iPad and iPhone
simulation using Simulator’s Hardware menu.

Use Cases

Here are some common cases and the best ways to deal with them.

You have a new website that you're ready to start testing, or a half-finished website that you're
developing.

See the section “Prototyping Your Website” (page 16). It includes basic testing.

You have a website designed for Internet Explorer on Windows, and you are having trouble making
it work in Safari on the desktop or iOS.

Use the Error Console to see if Safari detects any syntactic or structural errors in your HTML, CSS, or
JavaScript, and if so, what corrective action it is taking. This will also reveal the use of extensions that may
be proprietary to Explorer.

Note: If Safari reports a tag that works in Explorer as an error, it is not a standard tag, and you
need to use an equivalent tag, or include a branch in your code that uses one tag for Explorer
and another tag for other browsers.

See “Using the Error Console” (page 17) for a description of basic testing. Start by correcting the reported
errors. In most cases, that will solve the problem. If no errors are reported, or you correct the reported
errors and problems persist, see the following use cases.
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= Your website doesn’t work on iOS devices, but Web Inspector shows no errors.

Enable Web Inspector for iPhone or iPod touch (see “Enabling and Using Web Inspector in Safari on iOS
Devices” (page 15)) and check for errors on the device itself. See Safari Web Content Guide for guidance
on specific design considerations for web content on iOS devices.

= Your website doesn’t look or behave as you expect, but Web Inspector shows no errors.

See the sections in this chapter, “Debugging HTML and CSS Using Web Inspector” (page 22) and “Debugging
JavaScript Using the Web Inspector” (page 29), to learn how to use the developer tools to analyze and
debug website behavior.

* You are having problems with an HTML5 client-side database.
See the last section in this chapter, “Analyzing Client-Side Storage, Databases, and Cookies” (page 35).
= Your website works, but it is sluggish or unresponsive.

See the next chapter, “Optimizing Your Website” (page 40).

Debugging HTML and CSS Using Web Inspector

If your website doesn’t look or act as you expect, analyze your site using Web Inspector.

Choose Show Web Inspector from the Develop menu. This opens the Web Inspector window.

iOS Note: You can use Web Inspector to inspect web content on iOS 6 and later by enabling Web
Inspector on iOS in the Settings app. Once it's enabled, you can follow along with the rest of this
document, as features of Web Inspector work with iOS as well as OS X. To learn more about enabling
Web Inspector for iOS, read the “Debugging Web Content on iOS” chapter of Safari Web Content Guide .

The left sidebar of Web Inspector is known as the Navigation sidebar. Here you'll find the main sections of Web
Inspector under each navigator icon. At the bottom of the Navigation sidebar is the Filter input field. Anything
typed into this field will filter the results displayed within the currently selected navigator. For example, in the
Resource navigator (Control-1), typing *.min. js will refine the results shown to only display files containing
.Mmin. js in their filepaths.

The center of Web Inspector, known as the content browser, contains the content view of the selected item
in the Navigation sidebar. You can access the DOM of the current webpage as a collapsable and expandable
structure of nested elements by clicking a source file in the Resource navigator. Click the disclosure triangle
to expand or collapse the view of a given element and its contents. A breadcrumb path is added to the top
bar, allowing you to see where you are in the DOM hierarchy. You can click a breadcrumb to move back up
the hierarchy, as well as toggle between viewing the DOM and the source.
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The DOM displayed is the symbolic structure of the webpage that Safari has constructed in memory. In a simple
static webpage with no errors, the DOM is identical to the HTML source. In websites where the DOM changes
interactively, the content browser gives you the current state of the DOM. If there are errors in the webpage,
the content browser shows you the DOM that Safari has constructed, which may differ significantly from the
source.

When you click an element in the DOM, the corresponding element is highlighted in the browser window. If

you Control-click or right-click in the browser window, a contextual menu is displayed with an Inspect Element
option. Choosing Inspect Element highlights the corresponding element in the DOM, making it easy to zoom
in on a given element and find its location in the source, even in a complex web app.

Tip: Another way to get from an element in the browser display to its definition in the DOM is to
click the DOM node locator button to the right of the breadcrumb bar, then move the cursor over
the browser window. The DOM node locator button looks like a hand pointing its finger. Elements
are highlighted as the mouse passes over them, and a summary of the element’s style and metrics
are shown in a tooltip under the element. Clicking an element opens the DOM tree to the element’s
definition and highlights it.

The Details sidebar on the right side of Web Inspector displays the properties, styles, and metrics of the currently
selected element, as well as information about the page itself, such as query parameters and HTTP headers.

Using the DOM view along with the styles, metrics, and properties, you can inspect and interactively modify
any element on a webpage. More significantly, you can quickly grasp the inheritance structure that gives each
element its appearance, placement, and behavior.

When debugging a webpage, it’s typically best to Control-click or right-click on the part of the page that looks
wrong in Safari’s browser window, select Inspect Element, then look at the highlighted element in the DOM
panel of Web Inspector to see how the element is defined. You can interactively modify the HTML parameters
in Web Inspector to see how that changes the behavior in the browser window. If the HTML attributes seem
correct, check the applied CSS styles by selectively disabling them or modifying them in Web Inspector. The
effects are immediately visible in the browser window. If this solves the problem, copy the modified HTML or
CSS and paste it into your source. If not, the problem may be caused by an errant script. See “Debugging
JavaScript Using the Web Inspector” (page 29).

If you know the name of an element in the DOM that you want to inspect (for example, to find all instances of
a particular class), use the Search navigator (Control-4) in the upper-left corner of the Inspector. The Search
navigator conducts a plain-text search across all resources linked from the current page.

The following subsections show how to inspect and modify HTML and CSS using Web Inspector.
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Inspecting and Editing DOM Attributes

The left pane shows the DOM attributes associated with the currently selected element. Double-click an element
name, attribute name, or attribute value to edit it interactively, as shown in Figure 3-1.

Figure 3-1  Editing DOM attributes

e 00 Web Inspector — www.apple.com — safari
BB « » || safari > [5] DOM Tree > [E] html » [E] body#overview |4 | B0 D¢ 3
¥ Type
v<html xmlns="http://www.w3.0rg/1999/xhtml" xml:lang="en-US" lang="en-US">
» <head>..</head> MIME Type text/html
¥ <body id="overvieW":[ . . Resource Type Document
<scrip Vpe="text/javascript">var searchSection = 'mac'; var

searchCountry = 'us';</script> ¥ Location
<script src="http://images.apple.com/global/nav/scripts/globalnav.js"
type="text/javascript" charset="utf-8"></script>

Full URL http://www.apple.com/safari/

»<nav id="globalheader" class="mac globalheader-js svg globalheader- i b
loaded globalheader-loaded">..</nav>
<script type="text/javascript">AC.GlobalNav.Instance = new Host www.apple.com
AC.GlobalNav();</script> Path Jsafari/
<div id="globalheader-loaded-test"></div> ) )
»<div id="top">.</div> Filename safari

» <header id="productheader">..</header>

¥ Query Parameters
»<nav id="productnav">.</nav> -/

v<section id="main" class="content"> No Query Parameters
<div class="new_badge"></div>

» <header>..</header> ¥ Request Headers
»<section id="buckets">..</section> No Request Headers
</section>
<l——/main--> ¥ Response Headers

» <footer id="globalfooter"s..</footer>
<!--/globalfooter--> No Response Headers
<a></a>

</body>

</html>
> n

Use the Tab key and Shift-Tab key combination to traverse the attributes.

You can edit values using the letter and number keys as you would expect. For numerical values, you can also
use the arrow keys to increment or decrement the value by 1. Holding down the Option or Alt key increments
or decrements the value by 0.1, while holding down the Shift key increments or decrements by 10.

Double-click an element or attribute to edit it, or Control-click or right-click the element to bring up a contextual
menu, as shown in Figure 3-2 (page 24).

Figure 3-2  Nodal context menu

Add Attribute
Edit Attribute

Edit as HTML
Copy as HTML
Delete Node
Services >
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You can add a new attribute to the element, edit the DOM as if it were an HTML file in a text editor, copy the
HTML for the element and its children to the clipboard, of delete the element and all of its children.

Inspecting and Editing Styles

Click Style (Control-Shift-3) in the Details sidebar to see the CSS styles that are applied to the currently selected
element, as shown in Figure 3-3.

Figure 3-3  Viewing styles in the Details sidebar of Web Inspector

e 00 Web Inspector — www.apple.com — safari

B | <« » |5 E > E hm ) G body iew > [[F] secti in.content 4g1|z|| n Ol

| » Computed Style
v<html xmlns="http://www.w3.0rg/1999/xhtml" xml:lang="en-US" lang="en-US">

» <head>..</head> | > Style Attribute
v<body id="overview"> | P HTML Attributes
<script type="text/javascript">var searchSection = 'mac'; var
searchCountry = 'us';</script> | ¥ Style Rules
<script src="http://images.apple.com/global/nav/scripts/globalnav.js" #main {

type="text/javascript" charset="utf-8"></script>

»<nav id="globalheader" class="mac globalheader-js svg globalheader-
loaded globalheader-loaded">..</nav>

<script type="text/javascript">AC.GlobalNav.Instance = new
AC.GlobalNav();</script>

<div id="globalheader-loaded-test"></div>
»<div id="top">..</div>

background: » [J#fff;
clear: both;
margin-bottom: 18px;
padding: » 0;
position: relative;
width: 980px;

v<header id="productheader"> L ¥
v<hl> #main {
<a href="/safari/" onclick="s_objectID="http://www.apple.com/ sretht 084pss
safari/_1";return this.s_oc?this.s_oc(e):true">Safari 5</a> margin: » @ al'.ltD;
</h1> zoom:
</header> }
» <pav id="productnav">..</nav> |
#main {
<div class="new_badge"></div> ridthi 100%s
> <header>..</header> pes—x—t—xonﬂ—ﬂ‘e—\-et—tve-
»<section id="buckets">..</section> } '
</section> !
<!-—/main——> .content:nth-child(1n) {

»<footer id="globalfooter">..</footer>
<!--/globalfooter-—> }
<a»</a>

border: » none;

</body> .content, .rounded {
</html> border-radius: 4px;
St 43 4
e
—ReE—bereer—Fatiust—dpxs
—_—
-khtml-border-radius: 4px;
> N LI} }

The first section of text in the Style details sidebar shows the computed style for the selected element, which
is the sum of all inherited and overridden styles specified for that element and its containers. This section is
followed by the sections containing the CSS specifications that apply to the element, in hierarchical order.
Select the “Show inherited” option to see the inherited default styles being applied as well.

Clicking an editable style brings up a series of checkboxes. Deselecting a checkbox disables the application of
that style property. The results are immediately displayed in the browser window. The style is then displayed
in strikethrough text, as shown in Figure 3-4. Reselecting the checkbox enables the style property again.

Figure 3-4  Editing style properties

#main { 4]
@ background: » [J#fff;

@ clear: both;

@] 3 o 5

@ padding: » @;

@ position: relative;

o083

¥
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Double-clicking a style allows you to edit it on the fly and immediately see the difference in your browser
window. You can edit properties in a few different ways:

< Press Delete with the property selected to delete the property, if allowed.
= Use the keyboard to change the property values.

< Use the arrow keys to increment or decrement the value by 1 (for numerical values only). Holding down
the Option or Alt key increments or decrements the value by 0.1, while holding down the Shift key
increments or decrements by 10.

= Add style attributes by clicking in the white space or tabbing past the last attribute, or by appending a
semicolon to the end of a line and typing in new style attributes.

= Edit a selector by double-clicking it.
= Create a new rule by choosing New Style Rule from the gear menu.

< Cycle through different color representations—white, #ffffff, or rgb (255,255, 255), for example—by
clicking on the color swatch beside a color value.

Because style properties are interactively editable, you can modify them until you have exactly the effect you
want—before you change a line of source code.
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Inspecting and Editing Metrics

Click Appearance to see the spatial metrics for a given element—its height and width, along with the height
and width of any borders, margins, or padding. Double-click a metric value displayed on the right to edit it
directly, as shown in Figure 3-5.

Figure 3-5  Editing metric attributes

NSNS T— e D DO O O A D OO A ——————
BB« > E>  @m) E > [ section#main.content | g | 1 D o 0|

¥ Box Model

v<html xmlns="http://www.w3.0rg/1999/xhtml" xml:lang="en-US" lang="en-US">
» <head>..</head> =
v<body id="overview"> POSItON =
<script type="text/javascript'>var searchSection = 'mac'; var
searchCountry = 'us';</script>
<script src="http://images.apple.com/global/nav/scripts/globalnav.js"
type="text/javascript" charset="utf-8"></script>
»<nav id="globalheader" class="mac globalheader-js svg globalheader—
loaded globalheader-loaded">..</nav>
<script type="text/javascript">AC.GlobalNav.Instance = new
AC.GlobalNav();</script>
<div id="globalheader-loaded-test"></div>
»<div id="top">.</div> -~
v<header id="productheader">
v<hl>
<a href="/safari/" onclick="s_objectID="http://www.apple.com/
safari/_1";return this.s_oc?this.s_oc(e):true">Safari 5</a>
</hl>
</header>
»<nav id="productnav'>..</nav>
v<section id="main" class="content">
<div class="new_badge"></div>
» <header>..</header>
»<section id="buckets">..</section>
</section>
<!-—/main-->
»<footer id="globalfooter">..</footer>
<!--/globalfooter——>
<a></a>
</body>
</html>

> |
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Inspecting and Editing HTML Properties

Click the disclosure triangle for HTMLElement under the Node navigator in the Details sidebar to view the
highlighted element’s HTML properties. Double-click a property to edit its value, as illustrated in Figure 3-6 (page
28).

Figure 3-6  Editing HTML properties

8 00 Web Inspector — www.apple.com — safari
B B <« » & > [E hm > [E) bodyoverview > [ section#main.content | dp | B B'()IU L
» Identity

v<html xmlns="http://www.w3.0rg/1999/xhtml" xml:lang="en-US" lang="en-US">

» <head>..</head> > Attributes
v<body id="overview"> ¥ Properties
<script type="text/javascript">var searchSection = 'mac'; var
searchCountry = 'us';</script> aliMLElement
<script src="http://images.apple.com/global/nav/scripts/globalnav.js" accessKe "
type="text/javascript" charset="utf-8"></script> »attribut NamedNodeMap
»<nav id="globalheader" class="mac globalheader-js svg globalheader- baseURI: "http://www.apple.com/safar..
loaded globalheader-loaded">..</nav> childElementCount: 3
<script type="text/javascript">AC.GlobalNav.Instance = new » childNodes: NodeList[7]
AC.GlobalNav();</script> »children: HTMLCollection[3]
<div id="globalheader-loaded-test"></div> »classList: DOMTokenList
»<div id="top">..</div> className: "content"
v<header id="productheader"> clientHeight: 670
v<hl> clientLeft: @
<a href="/safari/" onclick="s_objectID="http://www.apple.com/ clientTop: @
safari/_1";return this.s_oc?this.s_oc(e):true">Safari 5</a> clientWidth: 984
</h1l> »constructor: HTMLElementConstructor
</header> contentEditable: "inherit"

»<nav id="productnav">..</nav>
v<section id="main" class="content">
<div class="new_badge"></div> draggable: false
» <header>..</header> »firstChild: Text
> <section id="buckets">..</section> » firstElementChild: HTMLDivElement
</section>
<!-—/main-->
» <footer id="globalfooter">..</footer>

»dataset: DOMStringMap
ir: nn

<div class="..

-
<!--/globalfooter-—> innerText: "wuInnovative new feature..
<a></a> isContentEditable: false

</body> lang:
</html> » lastChild: Text

» lastElementChild: HTMLElement
localName: "section"

namespaceURI: "http://www.w3.0rg/199..
» nextElementSibling: HTMLElement

> || »nextSibling: Comment

In this image, you can see the properties of the element with an id of main. The hidden property is set to
false. Double-clicking the property allows you to edit its value.
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Inspecting Listener Functions

If any JavaScript functions have been added as event listeners, you can inspect them by clicking the HTML
node of interest in the content browser, and then clicking the Event Listeners disclosure triangle in the Details
sidebar, as shown in Figure 3-7.

Figure 3-7  Event Listeners

e 00 Web Inspector — www.apple.com — safari
B B <« » |5 >E > E > [E bo.. > [E header#productheader » [E h1 ) [Ea | 3p | B1 DO
» Identity

v<html xmlns="http://www.w3.0rg/1999/xhtml" xml:lang="en-US" lang="en-US">

» <head>..</head> > Attributes

v<body id="overview"> > Properties
<script type="text/javascript">var searchSection = 'mac'; var -
searchCountry = 'us';</script> ¥ Event Listeners
<script src="http://images.apple.com/global/nav/scripts/globalnav.js" ‘ » DOMContentLoaded

type="text/javascript" charset="utf-8"></script>

»<nav id="globalheader" class="mac globalheader-js svg globalheader— Jabsforsiond

loaded globalheader-loaded">..</nav> Node document
<script type="text/javascript">AC.GlobalNav.Instance = new N .
AC.GlobalNav();</script> Function adblock_start.js:60 -]
<div id="globalheader-loaded-test"></div> Type Capturing

»<div id="top">.</div>

v<header id="productheader"> v dlick
v <hl> Node a
<a href="/safari/" onclick="s_objectID="http://www.apple.com/ T
safari/_1";return this.s_oc?this.s_oc(e):true">Safari 5</a> Function anonymous
</h1> Type Attribute
</header>
»<nav id="productnav">..</nav> Node body#overview

v<section id="main" class="content">

<div class="new_badge"></div> Fuisien D

» <header>..</header> Type Bubbling

»<section id="buckets">.</section> N

</section> Node body#overview

<!--/main--> Function rightclick_hook.js:8 4]

»<footer id="globalfooter">..</footer>

<!--/globalfooter—-> Type Bubbling

<a></a> | > contextmenu
</body>
</html> | » mousedown

> mousemove

Clicking the go-to arrow to the right of the function name will take you to where the event handler is declared
in the code.

Debugging JavaScript Using the Web Inspector

To start debugging JavaScript, open Web Inspector and click Breakpoint in the Navigation sidebar.

You can set a breakpoint in any script by clicking in the gutter by the line number. The script will pause at the
breakpoint. The script name, line number, and text of the breakpoint appear in the Breakpoints section on the
left of the Web Inspector window. Clicking a breakpoint on the left jumps the text in the content browser to
the line with the breakpoint. The breakpoint icon to the right of the line number allows you to enable and
disable the breakpoint without removing it.
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You can add breakpoints to your code by selecting a JavaScript file in the Resource navigator. Clicking in the

gutter will add blue breakpoints. You also have the option to break on all exceptions or all uncaught exceptions

in the Breakpoint navigator, as shown in Figure 3-8.

Figure 3-8  The Breakpoint navigator

e 00 Web Inspector — developer.apple.com — index.action
(=N DEeEDQAA==8 I | <« » || index.action » [ |Scripts > |ji| adc_core.js | @

[E Al Exceptions
[E All Uncaught Exceptions

[—

v |if] adc_core.js — devimages.apple.com.edge... var select = function(selectorl, selector2) {

Event.onDOMReady(function() {
var tables = $$('table.stroke');
tables.each(function(table) {

var cells = table.select(selectorl);
cells = cells.concat(table.select(selector2));

Line 18
Line 21
— Line 24

12 t u
return ce &H
= }.bind(table);
[ ]
-

var cells = select('tr:first-child th', 'tr:first-child td');
cells.each(function(cell) { cell.style.borderTop = 'none' });

[ 15 2

(18 var cells = select('tr:last-child th', 'tr:last-child td');

1 cells.each(function(cell) { cell.style.borderBottom = 'none' });
[ 214
=»

var cells = select('tr th:first-child', 'tr td:first-child');
cells.each(function(cell) { cell.style.borderLeft = 'none' });

var cells = select('tr th:last-child', 'tr td:last-child');
cells.each(function(cell) { cell.style.borderRight = 'none' });

When the source of the script is a JavaScript file, the filename is listed. If the source is in-line JavaScript in an
HTML file, the URL of the HTML is listed. If the JavaScript is the result of a string passed through eval() or
another anonymous source, the resource is listed as Anonymous Script.

The pause button in the Quick Console at the bottom causes the debugger to pause JavaScript execution.

While paused, all JavaScript calls are blocked, and you are presented with additional controls to help you

understand your code:

= On the left, the call stack is displayed in the Debug navigator. Viewing the call stack helps you trace the

path in which functions execute.

« On the right, properties of the scoped object, as well as local and global variables, are displayed in the

Scope Chain details sidebar. These details help you visualize the current values of objects at that exact

position in the code.

= At the bottom, the pause button changes into more debugging buttons, allowing you to step past the

next function, step into the next function, or step out of the current function. These controls allow you to

step through any script, function by function, skipping functions as needed, and examine the call stack

and variables at each point.
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Web Inspector has a unique feature regarding in-scope variables: It shows closures, “with” statements, and
event-related scope objects separately. This gives you a clearer picture of where your variables are coming
from and why things might be breaking (or even working correctly by accident).

You can also use the console to assist in debugging JavaScript.

Using the Console to Debug JavaScript

Click the Log navigator to open the Current Log. You can also press the Esc key anywhere in Web Inspector to
move focus to the Quick Console in the bottom bar.

Note: You can have multiple independent consoles open—one for each window or tab being
inspected—as well as consoles for each component of a Safari extension being inspected, such as
extension bars, injected scripts, and the global page.

You can use the console to debug JavaScript in two distinct ways:
= You can enter JavaScript interactively in the console and see the results immediately.

= You can include various console functions in your JavaScript to log data to the Current Log while the
script is running. These functions use the same syntax as the popular Firebug debugger.

Entering JavaScript Interactively

You can enter JavaScript in the console interactively to help debug your script. For example, you can call
functions defined in the script and see the results; you can evaluate expressions that include variables or
functions declared in your script; and you can query the values of variables directly.

This is particularly helpful when used in combination with breakpoints in your code, allowing you to pause
and inspect the script interactively at any point.

The console also has auto-completion support. As you type, JavaScript variables, properties, and function
names are suggested in a pop-up selection menu. Pressing Tab or the Right Arrow key accepts the current
suggestion. If multiple selections begin with the same prefix, you can cycle through suggestions by pressing
the Up and Down Arrow keys.

Typing a variable name and pressing Enter displays the variable’s current value.

Any changes you make to the DOM using JavaScript from the console are immediately displayed in the content
browser, as well as in the browser window.
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The Command-Line API

In addition to the usual JavaScript methods, and the functions and variables defined in your script, you can

enter some Firebug command-line APIs interactively at the console. The following commands are supported:

$0-%4

Variables that contain the current and previous three selected nodes in Web Inspector.
$(id)

Returns the element with the specified ID. Similar to getElementById().
$$(selector)

Returns the array of elements that match the given CSS selector. Similar to querySelectorAlLl.
$x(xpath)

Returns the array of elements that match the given XPath expression.

clear()

Clears the console.

dir(object)

Prints an interactive listing of all properties of the object. Similar to the popover from hovering over an
object when a script is paused.

dirxml(node)

Prints the XML source tree of an HTML or XML element. This looks identical to the view that you would
see in the content browser of Web Inspector. You can click on any node to inspect it.

inspect(),

Takes an element, database, or storage area as an argument and automatically jumps to the appropriate
panel to display the relevant information.

keys(object)

Returns an array containing the names of all properties of the object. (Properties are key-value pairs; the
name of a property is the key.)

monitor(functionName)
Turns on logging for all calls to a function.
monitorEvents(object[, types])

Turns on logging for all events dispatched to an object. The optional argument types may specify a specific
family of events to log. The most commonly used values for types are mouse and key.

The full list of available types includes composition, contextmenu, drag, focus, form, key, load,
mouse, mutation, paint, scroll, text, ui, and xul.
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- profile([title])
Turns on the JavaScript profiler. The optional title is a label for the profile.
- profileEnd()
Stops a running profile.
= unmonitor(functionName)
Stops logging calls to a function.
= unmonitorEvents(object[, types])
Stops logging events, optionally events of a particular type, that are dispatched to an object.
- values(object)

Returns an array containing the values of all properties of the object. The values are returned in the same
order as the keys in keys (object).

To make working with these APIs easier, they are included in the Console’s auto-completion capability.

Safari JavaScript Console API

Safari supports several JavaScript conso le functions for debugging. As an alternative to setting breakpoints,
you can log branches in your code path, print variable values, and so on, using conso le functions. Safari
supports many of the same conso le functions used in the Firebug API.

Note: You type the Firebug command-line APIs interactively in the console. You insert the Firebug
conso le functions into your scripts.

Many console functions take a message-object as a parameter. This message-object is logged to the error
console. When Safari logs a message-object, it appends a hyperlink to the line in the source code where the
logging console function appears. A message-object can contain a string, one or more variables, or a
combination. You can use printf-style string substitution using numeric or string variable values. If variables
are included, but not used for string substitution, the variable values are logged, space delimited.

Examples of valid message-objects:

"It got this far..."

"Item and count:', item, count
"Item: %s Count: %d", item, count

"Item: %s Count:', item, count
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count

The following console functions are supported in Safari:

console.assert(expression, message-object)

Logs the message, if expression evaluates false.
console.count([title])

Logs the number of times this line of code has executed, and an optional title.
console.debug( [message-object])

Logs the message object.

console.dir(object)

Logs the current properties of the object.
console.dirxml(node)

Logs the DOM tree of an HTML or XML element.
console.error(message-object)

Logs an “error” icon followed by a color-coded message object.
console.group(message—-object)

Logs the message-object and begins an indented block for further log entries.
console.groupEnd()

Ends an indented block of log entries.
console.info(message—-object)

Logs the message-object.

console. log(message—-object)

Logs the message-object.

console.profile([title])

Begins profiling JavaScript—tracking the number of times each function is called, the time spent in that
function, and the time spent in nested groups of functions. If a title is provided, the profile is named. See
“Optimizing JavaScript” (page 43).

console.profileEnd([title])

Ends one or more JavaScript profiles. If a title is provided and a running profile has a matching title, only
the current run of that profile is ended. Otherwise, the current run of all profiles is ended.

console.time(name)
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Starts a timer and gives it a name.
= console.markTimeline("string")

Adds a label to the timeline view marking the point when the method was called.
- console.trace()

Logs a JavaScript stack trace at the moment the function is called. The stack trace lists the functions on
the call stack (functions that have been called and have not yet finished executing and returned), and the
values of any arguments passed to those functions.

»+ console.warn(message-object)

Logs a “warning” icon followed by a color-coded message-object.

Note: The functions console. log, console.info, console.warn, console.debug, and
console.error all log a message. The only difference between the functions is the color-coding
of the log entry and the inclusion of marker icons for warnings and errors.

Analyzing Client-Side Storage, Databases, and Cookies

You can use Web Inspector’s Storage navigator to inspect HTML5 client-side databases, local storage, session
storage, cookies, and the application cache.
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Local storage and session storage are displayed as an editable data grid of key-value pairs. As shown in Figure
3-9, cookies are displayed in a table that lists each cookie’s name, value, domain, path, expiration date, and
size. Pressing the Delete key while a cookie is selected deletes the cookie.

Figure 3-9  Inspecting cookies

800 — — ~ Web Inspector — developer.apple.com — - —

E DIS®Q A =m®8 [ < > Cookes @

00 d oD N B Name Value Domain Path | Expires Size

EB Local Storage — developer.apple.com ys-mde b s¥3Aprereleasedivclic... developer.apple.com / May 25, 2012... 478

. 5_5q %5B¥%5BB%SD¥5D .apple.com ! Session 178

E Session Storage — developer.apple.... s cc true .apple.com J Session B

s_orientation %5BX5BB®SD¥5D .apple.com {f Session 26B

s_ppv apple%2520develope... .apple.com ! May 25, 2014... 528

s_pv apple¥20developer¥... .apple.com ! May 25, 2014... 378

s_vi [CSIv112773C866850... .apple.com ! May 25, 2014...  48B

s_vnum_n2_us 016,5/2,10/4,87|1,4]... .apple.com fi May 25, 2014... 1128

s_orientationHei... 352 .apple.com / Session 228

s_pathLength developer®¥3D3%2Cle... .apple.com ! May 25, 2014...  81B

s_invisit_n2_us 18%2C13%2C15%2C3... .apple.com ! May 25, 2014... 368

s_ria Flash%2011%7C .apple.com ! Session 188

ccl j2rzn4lwlDFxBgJaoh... .apple.com ! Session 478

geo us .apple.com ! Session 5B

myacinfo DAWTKNV2b70841ea... .apple.com /! Session 2788

ds01_a f648472b389bc52bf... .apple.com / May 24, 2013... 202B

Pod 14 .apple.com / June 23, 201... SB

mz_at0 AWQAAAEBAAGI+QA... .apple.com / May 1, 2014 ... 588

mz_at_ss| AWUAAAEBAAGI+QA... .apple.com ! May 11, 2014...  61B

TrPod 8 .apple.com ! June 10, 201... 6B

(© )| > [
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If a webpage uses HTML5 databases, they will display in the Storage navigator. Click the Databases disclose
triangle to see a list of open databases and their tables. Selecting a database table displays a data grid containing
all the columns and rows for that table, as shown in Figure 3-10.

Figure 3-10 Inspecting databases

8 00 . Web Inspector — www.webkit.org — Calendar.html . .
ED|SI® Q A = » B[l <« > [ |Dawabases) :Events ) [[] WebKitCalendarEvents ‘@
> j Application Cache — Calendar.manifest id eventTitle eventLocation  startTime endTime eventCalendar eventD...
L 1 Schedule Doctor's appt. 1337097600000 1337101200000 home
B 2 Pick up Sally from sc... 1337788800000 1337792400000 work
R 3 Grocery shopping 1336752000000 1336755600000 work
v 4 Events
| EE WebKitCalendarEvents
EH Local Storage — www.webkit.org
(® )| > |
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In addition to inspecting HTML5 databases, you can interact with them by issuing SQL queries against any of
the displayed databases. Select a database in the sidebar to see an interactive console for evaluating SQL
queries, as illustrated in Figure 3-11.

Figure 3-11  An SQL query

e 00 Web Inspector — www.webkit.org — Calendar.html
9
B D8I ® Q & = » E|EI\4 » |[]Databases » [ Events @
> | | Application Cache — Calendar.manifest » SELECT * FROM WebKitCalendarEvents
@ Cookies — www.webkit.org id | eventTitle eventLocation |startTi... endTi... eventCalendar | eventDetails
1 Schedule Doctor's appt. 13370... 1337.. home
M Ealabases EUEREE ‘ 2 Pick up Sally from school 13377... 1337... work
vE 3 Grocery shopping 13367.. 1336.. work
[1] webKitCalendarEvents > SELECT eventTitle FROM WebKitCalendarEvents WHERE eventCalendar = 'work'
E8 Local Storage — www.webkit.org eventTitle
Pick up Sally from school
Crocery shopping
>
© > n

The input to this console has auto-completion and tab-completion for table names in the database, as well as
common SQL words and phrases.

Inspecting the Offline Application Cache

Websites that provide a manifest file can have items stored in Safari’s offline application cache. On subsequent
visits to the website, Safari loads these items from the cache instead of loading them from the website again.
This provides a mechanism for websites to offer features such as canvas-based games that users can play, even
when their device’s browser has no Internet connection.
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You can inspect all the current contents of the application cache by opening the Storage navigator of the Web
Inspector and clicking the Application Cache disclosure triangle. Safari shows a list of domains that have cached
files. Select a domain to see the files in that domain’s cache, showing the URL from which they were loaded,
the type of entry the resource was specified as (explicit, manifest, master, or fallback), and the file size, as shown
in Figure 3-12.

Figure 3-12 Application cache

e O O Web Inspector — html5demos.com — offlineapp
B D 'QIE Q A = » B || <« >.E}ApplicationCache)Eofﬂineapp | @
v | Application Cache — htmISdemo.appcache | Resource 4| Type Size
8 o4 S http://htmISdemos.com/images/bin.jpg Explicit 35.37KB
5 http://htmI5demos.com/css/html5Sdemos.css Explicit 5.30KB
@ Cookies — html5demos.com http://htmISdemos.com/images/shade.jpg Explicit 6.53KB
http://htmISdemos.com/js/hSutils-offline.js Explicit 1.77KB
http://htmISdemos.com/offlineapp Master 5.03KB
http:/ /htmlISdemos.com/htmlISdemo.appcache Manifest 8798
(=) )| > TR
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The final step in website development is optimization—making your website load and your scripts run as
quickly and responsively as possible. Safari has a visual download analyzer and a JavaScript profiler to help
you.

Optimizing Loading, Scripting, and Rendering Times

If your website loads slowly, use the timeline view in the Instrument navigator to see why. You can see
immediately if the delay is caused by a server-side script that is not responding promptly, a large resource that
takes a long time to load, or a script that takes a long time to execute prior to requesting another resource.
You can also use the timeline view to scan for resources that are not loading at all, such as missing style sheets
or requested resources that have been misspelled.

To see how long it takes to load a website, including the time spent evaluating scripts and rendering, click the
gray record circle button toward the top-right corner of the Instrument navigator. When the circle turns red
to indicate that recording has started, press Command-R to reload the website. Wait until the site has loaded,
then click the red circle button to stop recording.
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At the top of the content browser, Safari lists the network requests, CSS layout calculations and rendering
processes, and JavaScript events involved in loading and displaying the website when they occur chronologically.
They appear as a series of blue-, purple-, and yellow-colored bars, as shown in Figure 4-1.

Figure 4-1  Inspecting timelines

6 O 0 Web Inspector — developer.apple.com

B D S8®AQH=>8 | | < » | () Timelines » (M Network Requests |
Timelines (] 35.7ms 71.5ms 107ms 143ms 179ms 214ms 250ms 286ms 322ms
| 08 - oCEEEEssssee—) a2
o Layout & Rendering e e@ e @90 e @ @ee e
. JavaScript & Events @ ) & U

Profiles ®  Name Timeline 110ms 167ms 224ms 282ms v | [
I 1 : .

| home-ios-sdk.png

& home-compass-sm.jpg

LN ON )

| home-header-text.jpg
55 script.css )
¥ s_code_h.js Qo 89.6ms. 116ms
5| swap_view.js )
is adc_core.js
is search_decorator.js
is home.js

is scriptaculous.js J
(-] > TR

When the Network Requests timeline is selected, the bottom portion of the content browser displays each
individual file requested from the webpage. The horizontal bar graph shows you when each resource was

requested, the latency of the server, and the download time for each resource. Hover over any bar to see
additional details in a tooltip.

The vertical dashed blue line indicates when the DOM is available to Safari, and is equivalent to the

DOMContentLoaded JavaScript event. The red line indicates when all resources have loaded, and is equivalent
to the load JavaScript event.

Click the record button or press Command-R again to record a new timeline.

To see an alternate timeline view showing network latency, resource size, load time, HTTP request type, and
status, click the Columns button on the right edge of Web Inspector. This brings up the network timeline view,
as shown in Figure 4-2. Drag the divider between any two columns to make a column wider or narrower, and
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click any column header to sort that column. Sorting by Transferred, for example, will show you the largest
resources coming over the wire. Sorting by Latency will show you the files that took the longest for the remote
host to serve.

Figure 4-2  Network timeline view
800 Web Inspector — apple.com
B D SBQA=m8 [[| <« > DTimelnes) ( Network Requests @]
| Timelines Recording @) 240ms|  479ms 719ms|  95.8ms 120ms 144ms 168ms 192ms 216ms 240ms 264ms 2sams |
Network o ] — | ﬁ 8
 Layout & Rendering ] 28 = e - e
€ JavaScript & Events ¢ ) 7] [¢ ) @@ ¢ ) ==
Profiles ® | Name Domain Type | status | cached [size | Transferred [ Latency | Duration | Timeline vim
i home.js developer... | Script 200 No 5368 6888 | 75.9ms | 0.4ms @ :
developer... = Stylesheet = 200 No 10.00KB 2.18KB 68.5ms  0.4ms @ ;
devimage. Script 304 No 159.4. 2278 71.0ms 0.2ms -
devimage... | Script 304 No 11538... 2278 40.ms | 0.2ms @ :
.;‘L apple_corejs | devimage.. | Script 304 No 60.51KB 2278 | 38.7ms  0.2ms @
i s_code_hjs ssl.apple.... | Script 200 No 57.21KB 57.47KB | 35.4ms  32.1ms @ i
i’ browserde... devimage... = Script 304 No 20.46KB 2278 37.9ms 0.2ms @ :
f adc.css devimage... ~Stylesheet 304 No 4.05KB 2118 39.4ms  0.2ms @
f base.css devimage... | Stylesheet | 304 | No 33.28K8B 2118 | 36.7ms | 0.2ms @ :
] developer.... developer... | Document | 200 | No 12.47K8 3828 338ms  3LSms @) ;
o > LR

Click the go-to arrow next to an item in the Name column to preview the file's contents, and to see the request
and response headers, as illustrated in Figure 4-3. Click the Back arrow to return to the timeline view.

Figure 4-3  Network content and headers view
8 0 0 Web Inspector — developer.apple.com
B D e |®|Q H=>» 8 | < » (o] »[ ] [¢] home-tools-technologies.jpg | (1 | n |
Timelines (] ¥ Type
oI Reaeats MIME Type image/jpeg
Resource Type Image
Layout & Renderin
W Layou = > Location
% JavaScript & Events — = » Query Parameters
Profiles () @ * 2 J ¥ Request Headers
Name A Value
- 2 7 Cache-Con... max-age=0
5@ w “ If-Modified... Tue, 19 Jul 2011 22:04:04 GMT
ol If-None-M... “bc27464b5S9b4724b008380...
o Referer https://developer.apple.com/
A % G User-Agent  Mozilla/5.0 (Macintosh; Intel ...
No Recorded Profiles UV hittind ¥ Response Headers
Name A Value
Connection  keep-alive
Content-Ty... image/jpeg
Date Fri, 25 May 2012 20:03:40 GMT
Etag "bc27464b59b4f24b008380...
Last-Modifi... Tue, 19 Jul 2011 22:04:04 GMT
(=] > [

Just as you can see great detail about every resource that has loaded, you can see great detail about every CSS
rendering process and every JavaScript event. Click on Layout & Rendering or JavaScript & Events in the
Timelines pane to display a table of each paint and event that has been captured.
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Optimizing JavaScript
Underneath the Timelines pane in the Instrument navigator is the Profiles pane. This pane allows you to see

where execution time is being spent in your JavaScript. Use the Profiles pane to find bottlenecks in your scripts
and optimize their performance.

To use the Profiles pane, you must start profiling, either manually or by including a console.profile() call
in your script. To start profiling manually, click the record button (gray circle) in the top right of the Profiles
pane. The record button turns red. To stop the profile, click the record button again. No profile is displayed
until you stop profiling, either manually or through a call to console.profileEnd (). Each time you begin
and end profiling, another profile is captured.

The JavaScript profiler is fully compatible with the Firebug functions console.profile() and
console.profileEnd (), butin Safari you can optionally specify a title in console.profileEnd() to stop
a specific profile if multiple profiles are being recorded.

Once you have captured one or more profiles, they are listed on the left side of Web Inspector. Manual profiles
are named sequentially (JavaScript Profile 1, JavaScript Profile 2, and so on). Profiles created by calls to
console.profile() are named with the title of the profile provided in the script. If multiple profiles are
captured under the same name, a disclosure triangle reveals multiple runs within the profile.

The time spent in each function executed during the profile is displayed, as well as the number of times each
function is called, as shown in Figure 4-4. The time is displayed as a percentage of total time.

Figure 4-4  Profiling JavaScript

e 00 Web Inspector — developer.apple.com
B DE8B®CALA=>8 I < » ||g]JavaScript Profile 1 | @
Timelines @ |Selfv| Total [Ave.. | Calls |Function
95.07 100.00 95.07 1 ¥ (program)
@ Network Requests 0.11 393 0.00 294 » anonymous
U Layout & Rendering 0.04 0.96 0.00 301 ¥ (anonymous function) prototype.js 358
0.03 0.63 0.00 231 ¥ loop scriptaculous.js:363
s 0.03 059 0.00 231 > loop scriptaculous.js:418
0.01 0.01 0.00 231 Date
S ® 00 0.00 000 231 getTime
U] CSS Selector Profile 1 0.03 0.06 0.00 301 ¥ merge prototype.js:373
avaScript Profile 0.02 0.02 0.00 301 update prototype.js:367
0.01 0.01 0.00 301 slice
0.01 0.10 0.00 61 ¥ _update swap view.js:830
0.03 0.03 0.00 60 setTimeout
0.01 0.01 0.00 60 » bind prototype.js:385
0.00 0.00 0.00 120 _heartbeatDelay swap view.js:849
0.00 0.00 0.00 61 delay swap view.js:845
0.00 0.04 0.00 1 > next swap view.js:858
0.00 0.12 0.00 9 » onStateChange prototype.js:1541
0.00 0.04 0.00 6 ¥ responder prototype.js:5595
0.00 0.01 0.00 2 ¥ {anonymous function) home.js:15
0.00 0.01 0.00 2 > stop swap view.js:807
() > |
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Clicking a profile name displays the functions that were executed during the profile, the time spent in each
function, and the number of times each function was called. The time spent is broken down into three categories:
Self, the total time spent in the function itself; Total, the total time spent in the function and any subordinate
functions it calls in turn; and Average, the average time spent in the function itself during each call (the Self
time divided by the number of calls).

If a function is declared with a name, the function name is displayed. If a function is created programmatically
by an eval() statementorinline<script> </script>tagset,itislabeled (program) in the profile. Other
unnamed functions, for example a function defined within a variable declaration, are labeled (anonymous
function).

Note: To assist in debugging, assign a displayName to this kind of otherwise anonymous function.
The displayName is used as the function name in profiles.

Where applicable, the source URL and line number of the function declaration is shown in gray to the right of
the function name. The source URL is a link. Clicking it opens the source in the content browser, scrolled to
the line number where the function is declared.
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There are a number of mouse and keyboard shortcuts in Web Inspector. These can be significant time savers
if you use Web Inspector frequently.

General Shortcuts

Toggle Web Inspector
Show Console

Toggle Profiling JavaScript

Mac

Command-Option-|

Command-Option-C

Command-Option-Shift-P

Web Inspector Shortcuts

Resource navigator
Storage navigator
Instrument navigator
Search navigator
Issue navigator
Debug navigator
Breakpoint navigator
Log navigator

Resource details

Mac

Control-1

Control-2

Control-3

Control-4

Control-5

Control-6

Control-7

Control-8

Control-Shift-1

Windows

Ctrl-1

Ctrl-2

Ctrl-3

Ctrl-4

Ctrl-5

Ctrl-6

Ctrl-7

Ctrl-8

Ctrl-Shift-1

Windows

Ctrl-Alt-I

Ctrl-Alt-C

Ctrl-Alt-P
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Node details Control-Shift-2 Ctrl-Shift-2
Style details Control-Shift-3 Ctrl-Shift-3
Appearance details Control-Shift-4 Ctrl-Shift-4
Quick Console Esc Esc

Console Shortcuts

Mac Windows
Accept Suggestion (auto-completion) Tab or Right Arrow Tab or Right Arrow
Next Line / Command Down Arrow Down Arrow
Previous Line / Command Up Arrow Up Arrow
Next Command Control-N
Previous Command Control-P
Clear History Command-K or Control-L Ctrl-L
Execute Return Enter
DOM Tree Shortcuts
Mac Windows
Navigate Up and Down Arrows Up and Down Arrows
Expand / Collapse Left and Right Arrows Left and Right Arrows
Edit Node Return Enter
Expand Double-click tag Double-click tag
Edit Attribute Double-click attribute or tab to next Double-click attribute or tab to next
attribute attribute
Add Attribute Tab past last attribute Tab past last attribute
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Style Details Shortcuts

Edit Rule

Next / Prev Property

Insert New Property
Increment / Decrement Value

Increment / Decrement by 0.1

Increment / Decrement by 10

Increment / Decrement by
100

Debugger Shortcuts
Mac
Step Out F8 or Command-Shift-;
Step Into F7 or Command-;
Step Over F6 or Command-’
Continue Command-/ or Command-Shift-Y

Toggle Breakpoint

Click line number

Mac

Double-click

Tab / Shift-Tab
Double-click whitespace
Up and Down Arrows

Option-Up and Option-Down
Arrows

Shift-Up and Shift-Down Arrows,
or PgUp and PgDn

Shift-PgUp and Shift-PgDn

Windows

Double-click

Tab / Shift-Tab
Double-click whitespace
Up and Down Arrows

Alt-Up and Alt-Down Arrows

Shift-Up and Shift-Down Arrows,
or PgUp and PgDn

Shift-PgUp and Shift-PgDn

Windows

F8 or Ctrl-Shift-;

F7 or Ctrl-;

F6 or Ctrl-

Ctrl-/ or Ctrl-Shift-Y

Click line number
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Document Revision History

This table describes the changes to Safari Developer Tools Guide.

Date Notes
2012-07-23 Updated screenshots to reflect new Web Inspector Ul.
2011-07-21 Removed references to runaway JavaScript timer.

Updated for Safari 5.1. Changed title from Safari User Guide for Web

Developers.
2010-08-26 Updated for Safari 5.0.1. Corrected typos and minor errors.
2010-06-21 Updated for Safari 5.0
2010-01-20 Added description of JavaScript 'console' API.
2009-11-17 Revised to be task-oriented, with sections on prototyping, debugging,

and optimizing websites.
2009-06-01 Revised and expanded for Safari 4.0.

2009-01-06 Added description of Safari Mobile debug console.

Corrected typos.
2008-10-15 Corrected minor typos and adjusted for style and consistency.

2008-09-09 Describes hidden developer tools introduced in Safari 3.1
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