Debugging Tools
Debugging tools – we will play with these after we have written some JavaScript.

The first thing to do is to be sure that you are writing valid JavaScript.  
The best tool for this is JSLint, a more forgiving tool is JSHint.
Both of these are described in the document JSLint – an introduction in this folder and you should read it  now.

Once you have validated your code, you are ready to test and, if needed, debug it.

The degugging tools
One of the many reasons to use Firefox/SeaMonkey or Chrome is that they have superior debugging tools.  Please note that since SeaMonkey is FF integrated with Thunder, all of Firefox’s add-ons also work with SeaMonkey.

a. To get started simply:
i. In FF/SM ctl+shift+I will give you a lot of information about the page, including links, event listeners, etc.
In Chrome ctl+shift+I gives less information.

ii. In Chrome ctl+shift+J gets you to the debugging console.
In FF/SM you need to do more work to get there (see below.)

iii. I strongly recommend installing the Web Developer Extension – available for both Firefox and Chrome on all platforms.  
https://chrispederick.com/work/web-developer/ lets you download the Web Developer Extension.   Originally written for FF, it became so popular that it was rewritten so it also made be added into Chrome.  Works on Macs, PCs and Linux boxes. I have added it to my Firefox. This add-on has many tools which are worth exploring.

iv. Paragraphs (b) and (c) below are specific to Chrome and Firefox, respectively.
Paragraph (d) is specific to VS Code.



b. For Chrome there is a fine set of tools, with a clear description of them at https://developer.chrome.com/devtools  and you should read this.
There is also a tutorial at https://developers.google.com/web/tools/chrome-devtools/javascript 
Another really good place to access these is at  https://developers.google.com/web/tools/chrome-devtools/debug/console/console-ui?hl=en#opening-the-console or https://developers.google.com/web/tools/chrome-devtools/debug/console/console-ui?hl=en#opening-the-console 
More information about the Chrome Developer Tools may be found at https://hackernoon.com/tips-and-tricks-for-debugging-in-chrome-developer-tools-458ade27c7ab?mc_cid=b88f5298c0&mc_eid=ceae94f489 – this has fairly advanced tricks, geared towards Mac users- and at  https://medium.freecodecamp.org/cool-chrome-devtools-tips-and-tricks-you-wish-you-knew-already-f54f65df88d2 which is similar, but includes PCs.

c. For Firefox/Seamonkey there are multiple choices.

NOTE:  One upgrade of FF made it harder to get to the Web Console, which includes the older Error Console, but you can now access the Web Console through the .

i. [bookmark: _Hlk525839360]The simplest of these is the Web Console (ctl+shift+K or cmd+shift+K).  A complete description of this is available at  https://addons.mozilla.org/en-US/firefox/addon/web-console/?src=ss 

This has now been integrated into Firefox’s Web Developer tools.
The tools 
https://developer.mozilla.org/en-US/docs/Tools  is the site for Firefox Developer Tools, and is an extensive set of tools, divided by what they help with.   Using the menu on the left you can dig deeper.  For example,
 https://developer.mozilla.org/en-US/docs/Tools/Page_Inspector describes how you can use Firefox’s Inspector to examine and modify your HTML and CSS.
Also https://developer.mozilla.org/en-US/docs/Tools/Web_Console has a video on using the Web Developer Console.
https://developer.mozilla.org/en-US/docs/Tools/Debugger shows you how to use the Debugger – set break points, etc.

In Firefox  (at least after you add developer’s tools, as we have done at Simmons) you find it under Tools -> Web Development ->Web Console, or with ctl+shift+K.  

It is a good idea to clear the old error messages before you run your buggy program.

The best place to start is at the Web Developer’s site, at the top of this paragarah; the next place to start learning about the Web Console is at https://developer.mozilla.org/en-US/docs/Mozilla/Debugging/Debugging_JavaScript#Web_Console .
More information may be found at https://developer.mozilla.org/en-US/docs/Tools , 
https://developer.mozilla.org/en-US/docs/Tools/Web_Console 
(there is also a browser console – info at https://developer.mozilla.org/en-US/docs/Tools/Browser_Console )and 
https://developer.mozilla.org/en/Debugging_JavaScript 


ii. Good places to learn about the debugging tools for Firefox/Seamonkey are: in the Tools and Resources paragraph (near the bottom) of https://developer.mozilla.org/en-US/docs/Web/JavaScript 

d. Debugging in VS Code.
i. VS Code has the JS Lint extension, as well as prettier (so your code is easier to read).  Actually, what you want is ESLint as we will be writin modern ES6+.  The description of the (free) extension is at https://marketplace.visualstudio.com/items?itemName=dbaeumer.vscode-eslint   (If you need to review the videos which introduce you to VS Code, they are at https://code.visualstudio.com/docs/getstarted/introvideos )
ii. https://code.visualstudio.com/docs/editor/debugging has a tutorial on debugging JavaScript in VS Code.  It gets pretty hairy pretty fast – when it starts talking about node.js – but the beginning of it is helpful.
iii. FYI:  VS Code also allows you to use the Chrome debugger or the Firefox debugger also. 

