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Diving In - Orient

* Find out what you have to work with

* Fileand Directory List
* Purpose
* Sizing
* Read the docsand comments
* Ask questions if you have someone to ask
* Class Diagram
* Understand the basic flow
* Getitto “work”

* Quotesare Eurfposeful, if it is junk your thought should be never making it
worse than before




Diving In - Evaluate

* Evaluate

* Code Metrics
LOC
Duplicates
Complexity
Linters

 Ask questionsif you can

* Tryingto see where we are going to “poke first”

* General Tactic

* Something small “off to the side” but used

* Proveyou can do something and not break it
* TriageTactic

* Coremethod/class first, dangerous but might be applicable for a certain situation




Diving In—Normalize

e Start normalizing the code base so it becomes yourown
* Start small

* File and directory names

* File organization —top to bottom, props/method order

* Source Formatting

* Avoid refactoring like renaming props and methods on the first
pass you are going to do many passes

* You are going to need a coding guideline!
* As yougo make sure it still works

* First test is just does it load and do what it did before




Short JavaScript Aside




JavaScript

* Widely misunderstood weakly typed scriptinglanguage
dominantlyusedin browser based applicationsand
Web sites

* No limits - server-side (ex. ASP, Node.js), desktop, mobile, etc.

* Think “*host” environment - in this case the browseristhe host
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JS Versions

* ECMAScript3, 5, 5.1, [6, 7] (ES 2015]
* We can use a transpiler to use advanced

stuff
* Be warned of the host model chaos
* Browserbased object model
 BOM, DOM nightmare

* Reaction: Oldest only, Newest only,
Facade/Wr 1E_)per/PoI fill/... (aka Abstract

away the differences




JavaScript Points of Interest

e Statements terminate with return or semi-colon

* Always use; to avoid problems

* Variables putin global scope by defaultunless withina
functionandvarisused

var x = ‘trouble’; // global
func i en G
y = ‘more trouble’; // global
var z = ‘ok local’; // local

}




Typing Basics

* Primitive: Number, String, Boolean, undefined, null
* Composite/Reference: Object, Array*,Function

* ECMA non-Host: RegExp, Date, Math, Error




Simple Primitives?

* var foo; // undefined
* var name = thomas,num = 3,likeJS = true;
* varname = null;

* But...

* alert(name.length); // 6
alert(name.toUpperCase()); / THOMAS
alert(‘tom’.toUpperCase()); // TOM




Objects

* document.write(‘pretty obvious’);

* document[‘write’](*notas obvious?’);

*InJSis[]=1{}? (notquite, but close)
* JS objects are just hashes

* JS doesntdo class styleinheritance, ituses prototypes,

but you can simulate whateveryou want (PLEASE
DON'T!)




It's HarderthanYou Think

* Given functionfoo(x,y,z) {}

* How are x,y,z passed?
* Implicitpointers!?!
* Functions are data types
* Closures
* Dynamic

* Override whatever you want




Nasty Lessons

* Browser Detection
* Capability Detection
* Memory Management
* No forced garbage collection, only hinting
* Bad tooling

* Hostile environment

* Tons of folklore




Coding Standards

* Being precisein how we are coding can beimmensely
valuableinthe longrun

* Ultimate Goal: All codelooks like made by same person (even
ifitisn't)

* Significantly aidsin readability once style understood

* Fact: Youread code more than you write code

* Will reduce speed up front gain much later




JavaScript Coding Standards

* Sincelanguageisn’t owned by a sole patron many different standards
* Google, Yahoo, Mozilla, various authors/bloggers, your company, etc.

* Many standards presented are illustrative and likely will fit many
languages.

* SpecificJS, DOM, Web browser things will be called out though

* There are many online that youcan adopt
* Nothing will be perfect and may upset your sensibilities
* Good candidate we've used AirBnB JS guidelines, consider JS version though!

* General review follows (out of order for how | might teach the course top
down!)




Some Resources

Robert C. Martin Series
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Go Slow

* Writing quality code is something thatrequiresyou to go
slower
* For construction—measure twice, cutonce
* For programming —think, wait, thinkagain, then code

* Remembergoingslowdoesn’tmeanyou getlessdone as
you mightsave time in refactoringand bugtracking




Why is Bad Code Written?

* Went to fast?
* Fatigue
* Brain Fart

* Bored, apathy, disinterested, don'tlike work environment,
SO NO passion

* Gotit working, cleanitup later, never later because more
stuff

* Playingabove one’slevel* (unaware of the bad code)

* Regardless of cause everybody does it, and more often
than they think




Naming Basics

* Meaningful Names

* We all agree that we want names that mean something butitis
difficult to get people to agree on what makes sense here.

* Set some approach and just sticktoit! We have important things to
do!

e Searchable Names

* How many len, i, tmp, me, options, etc. will be find in our code base if
we do a search

* Of course IDEs can help but you have to

* Code sothe IDE and related debuggers can index well and help you
* Ex: Call stack with Anonymous Function, Anonymous Function, etc. over and over




Naming

* Conventions
* Codingingeneral: |,j, k, |, len, etc.
* Your language: $, _this, el, etc.
* Thedomain: session, userAgent, etc.

* Rememberread by programmers notby non-
programmers, butl contendif you write so a non-
programmer or at least a novice canunderstand whatyou
did youreally dida goodjob

* Even those of us who understand, don't want to put the mental
energy inif we don‘t have too!




Higher Level Constructs

* Functions
* Well named
* Should be small
 Should do ~1 thing! (1idea)
* Error handlingisathing so consider extraction?
* Smallishargument list
* Priority arguments
* Optional arguments
* Overflow [ growth arguments
* No side-effects

* Classes themselves follow same principle
* Should be small (this seemstobe arelative term!)
* Single Responsibility Principle (SRP) = Do 1 thing again (higher level)
 SQL ->SELECT, UPDATE

* What about packages/modules?

* Should be small (where have | heard that before)
e SRP

Do ~1 things (even higher level)




Basic High Level Affordances

* Where isthe entry point of the code

* Where are things defined
* Is it consistent
* Avoid doingitasyougo along, putinone place generally the top

* Considera pattern for your classesforexample

 Constructor, properties (public), methods (public), properties
(private), methods (private)




Commenting

* Don‘tdoitif youdon't needto

* Aim to be self-understood andinisolation if so commenting
doesn’tadd much

* Required if you can’t do better, if you can keep refactoring until
the commentis useless

* Comments can be warning—"Don’t touch”, "Hot Wire", etc.
* Comments can be work flow—-"TODO, REFACTOR, etc.

* HACK is a common one, but seems more judgemental than anything

e Commentscan be historical

* /[ TAP added this—1/5/2016 (maybe should have let revision control
do!)

* /| BUG #14567 http://tracker.com/id=14567 (this can be useful it
allows us to avoid putting context into the comment




Commenting Troubles

* Excessive commentingleadsto code bloat
* Visual Noise that makes seeingthe code difficult

* Counter Argument canbe avisual anchorto break apart sections
* IDEs can help here with code foldingbut again do you use properly

* Commented out code is a form of code rot. Very short
termitis ok as you mighttest things but

* You can use your local VCS to avoid doing if you get good a
stashing, shelving, etc.

* You can use scratch files to deal with this in Webstorm for example
* You can make a conventionand catchiton checkin, in case you
forget
* Itis a form of code level Yak Shaving sometimesin service
of makingitpasssome coding guidline




Coding Guidelines




There are two types of people.

Programmers will know.




Indentation

* Holy War

* How? Tabsorspaces

* How many? 2,3, 4

* Whateverpicked keep same

* If we fight horizontal why not vertical?




Semi-colons

* JavaScripts does allowreturninstead of ;

* Always use semi-colons

* Avoid ASIbecause it can cause some subtle errors
* Copy-paste

* Poor minificationbreakages




Line Length

* Aim for lines of no more than ~100 chars
* What about bigmonitors?

* Fontbigger? Samerule

* Smallfont? Beware normal human limits

* If lines must break, break on operatorand indent
appropriately




Variable Naming

* JavaScriptpromotes camelcase

* var myName, mylLastName,
veryLongLongName;

* Shortnames(ex.var 1, j, k)
* Result of minification, loopuse

* Long names

- Descriptive: VAr StrUserName;

* Obfuscated:Va X _10101001010;




Adding _ to the mix?

* Standard camelCase
welhia iyl S CINEmE »

* With _ (snakecase)
var my Last Name;

* Value: Distinguishbetween your properties and vars
andthe environment




Return of Hungarian Style?

* JavaScript weak typingcan be a challenge

* Hungarian notation may be useful
* sMyName orstrMyName (Strings)

e plL.ikeJdJSorboolLikedS
(Booleans)

e nAgeornumAge (Numbers)
* aStoogesorarrStooges (Arrays)

* oConfigorobjConfig (Objects)

* My view on using itis not widely held




Constants

* JavaScriptnatively doesn'tsupport constants

* Wide browser support though andif we use a transpilerlike Babel we could
use them

* Regardless of approach use all capsto signifya“constant”

var MAX REMINDERS = 3,
MAGIC NUMBER = 9;

* Note the native language doesthisalsoMath . PI




Function Naming

*a vsb(); //noworries pretty obvious

* Since functions arefirst class distinguishing difference
of vars/props/methods/functions can be challenging

* varmyX =myY;//is myY afunction?

* Alsol thinkwe should consider ournames versus
environmental names




Action Naming

Prefix

Returns

Example

Ccan

Boolean

canSend ()

has

Boolean

hasAppt ()

1S

Boolean

1sCancelled ()

get

Non-Boolean

getAppt ()

Savesvalue

setAppt ()




Style Could Reveal

* If usingHungarian anything w/o would be a function. Unlessyou
decidedto decorate function names with return types!

* If you named variables with _then w/ois a function (Snake_case
Style)

*like JS (var) vs1ikedS (function)
* bLikedJsS (var) vs 1ikeJS (function)

b Like JS (var)vs bLikeJs (function)




Construction Functions

* Initial Cap, but can be camel cased

function Appointment( ) {

} // appolnticnieenisimariciness

var anAppt = new Appolntment () ;
var bad = Appointment ()

var maybe = objAppointment () ;

var maybe = new objAppointment () ;




Private Methods & Props

* Commonly we may name private values and methods with a _
prefix

var _statusCode;

function 1l ogit s el e

* Troublewhen using_namingidea?
var status Codciive anerasin g ine
var status_ Code; el ol

// Is there enough variation?




Single Line Comments

1. Before something

// Use bitmask EoRsicillc @ ol =it

tricky = nValue & MASK;

2. Endofaline

var nTotal = (nSubTotal * (I + WAX)): // Calec total with tax




Single Line Comments

3 .To Comment Out Code Blocks

// /* doThings: 2 ommoiicssatinlchsies
) Inputs: none

Jofl Outputs: none

ey

//

// function doThings () {

I

// 1f (bSome SNsricHE

// doThis (); // still ok

s doThat () ;

[/
// } /* doThings */ // why did I put that there?




Multi-Line Comments

* Generally putat function/file top

* Doc generators can use tokens to auto generate AP|
pages

*

dmethod isWellFormedEmail

Checks i1f passed wvalue is well-formed email
address syntax wise, does not mean address 1s
currently working

dparameter {string} address - address to check
@Qreturn {boolean} - true if well formed

*
*
*
*
*
*
*
*
*
*

>*
S




Comment Annotations

* TODO - Code to complete, indicate details if possible

// TODO - Add complicated regex for real
emall check

* HACK - Shortcutor ugLIy workaround. Indicate owner, date,
and details of the hac

// HACK - TAP (1/2015) Used giant sparse
array

* XXX - Indicates problem code to be fixed ASAP, but you can
make your own obviously!

// XXX - Leaking memory here, replace event
handler code




Comment Annotations

* FIXME - Indicates lower priority problems
// FIXME - Safari cosmetic rendering quirk
* REVIEW - Indicates code needsreview

// REVIEW - Sending algorithm seems a bit
wonky

* Some editors can add easy navigation with these comments

s email.js
=/(20, 8) TODO: make this a decent regex
=| (26, 8) // FIXME: improve the sort routine in null case




Keep JS out of CSS

* In olderlEs we had JS expressionsin CSS
* Huge performance hit

* Generally notanissue now but CSS is starting to take
on logic features (animations, variables, list counters)

* Wouldn't be a stretch to see JS returning to CSS




Keep CSS out of JS

* Anti-Pattern

function changeStyle(el) {

var element =
document.getElementById(el) ;

// bad example
// set in Halloweensstvile

element.style.color = "black";
element.style.fontSize = "24px";
element.style.backgroundColor = "orange";
element.style.visibility = "visible";




Keep CSS out of JS

* Anti-Pattern

function changeStyle(el) {

var element =
document.getElementById(el) ;

// still a bad example

// set in Halloweensstvile
element.style.cssText = "color: black;
font-size: 24px; background-color: orange;
visibdl v Rehilicli=T

}




Keep CSS out of JS

*Suggestion: Use Class Names

function changeStyle(el) {

var element =
document.getElementById(el) ;

1f (element.classList) {
element.classlList.add ("halloween");

}

else {

element.className += " halloween";

}
}




Keep CSS out of JS

°In CSS file some place

.halloween {
co Lol vlclele
font-size: 24px;
background-color: orange;
\ visibiliiEsaiaR=hilei iy
*Moved to more logical place,
separation of concerns, but still is

coupled
*Not discussing reflows
*Can promote class-itis




Keep JS out of HTML

*Common practice particularin old days

<button onclick="alert('really just say
no! ") :">RadEVisiael

*Better to name and bind

<button id= "myBtn">Better</button>

// simple example - w/0 cross browser nightmare

WERa e cn =
document .getElementByld ("myBtn™) ;
myBtn.onclick = function() {
alert('ok a little better');

b




Keep HTML out of JS

*Common practice even today

ViEREE QIICOIIE =

document.getElementById ("errorMsg") ;
output.innerHTML = "<b>Error</b> Bury
my HTMIL imisg A cicslc e

*First thought just extract it

output . 1nnerHIMESSSERR GRS R ECRE

// strings file contains
var ERROR MESSAGE = "<b>Error</b> Bury my HTML in my
code!";

°|tis still in the code though




Keep HTML out of JS

*Use some HTML template/fragment
system

<b>{{error type}}</b> {{error msg}}

*But where to keep template in our HTML?

// hidden region

<div style="display: none;">
<b>{{error type}}</b> {{error msg}}

</div> » I

// script tag overload

<script type="text/some-template-lang">
<b>{{error type}}</b> {{error msg}}

</ scnipei o o

// soon?
<template><b>{{error_type}}</b> {{error_msg}}</template>




Global Variables

* JavaScript makesthem by default :-(

* badOutside =true; //global
var badOutside2 =true; // global
functionfoo()§
bad = true; // this is global!
var good =true; [/ thisisnot

5




Globalsare bad...

* Promotes leaky abstractions (non-modular)

* May collide with environmental variables
var location = “San Diego”;
window.location // safe or gone?

* May collide with other scripts
var temp; // yeah nobody every uses that

var $ = funciE e iR G ki ol

* Stemming employedto reduce risk

function MM SwapImage () e
Macromedia lives




One Global Scheme

* Limit your global name space pollution with a single
wrapperobject. Many waysto do, IIFE return, simple
singleton declaration, etc.

var UCSE—
UCSD= true;
UCSD . methiod  =Elintehmite iy | e

* Obviously itcanbe blasted though itis a full failure as
opposedto partial failure which is harderto deal with




When you use globals

* Why would we ever want to use globals?

* Cantherebe areason besides laziness or ignorance?

* So if used at leastindicate viaa coding convention
var gMagicVar = 3; // necessary evil

var gNumMagicVar = 3; // hungarian global
var g Num Magic Var = 3; // with snake style




Suggestion: Automation

* Think of JS as laking make, include, etc. GRUNT

(& v The JavaScript Task Runner
* We need toolsand libs to help us X2

* A popularoneis Grunt
http://gruntjs.com/

* Newer is Gulp - http://qulpjs.com/




Suggestion: Linting

* JsLint - http://www.jslint.com/

* JsHint - http://jshint.com

* Editors can give advice too (ex. WebStorm)

* Make part of build process?

* https://github.com/gruntjs/grunt-contrib-jshint

* Trouble: If seems too strictthen ignore




Suggestion: Add Modules
Somehow

* Jury isout heresinceitis
comingtonative JS but ...

* Require.js
http://requirejs.org/

* You'll notice angular has
modulestoo butis thisa
differentissue?

/% —--

RequireJS is a JavaScript file and module
loader. It is optimized for in-browser use, but
it can be used in other JavaScript environments,
like Rhino and Node. Using a modular script
loader like RequireJS will improve the speed and
quality of your code.

compatible ¢
Firefox 2+ compatible ¢
Safari 3.2+ .... compatible ¢
Chrome 3+ compatible ¢
Opera 10+ compatible ¢

Get started then check out the API.




Suggestion: Watch Code
Complexity

* LOC, number of parametersinfunctions/methods,
cyclomatic complexity, various other heuristics

e complexityReport.js
https://github.com/philbooth/complexityReport.js and
http://jscomplexity.org/

* jsmeter http://jsmeter.info/

* Possibility: Auto run of this on build?




Back to the Story




Diving In—Improve

* Afteryour first clean-up pass somethings are still going
to makethe linter/inspectorunhappy

* Many things will probably make you unhappy!

e Start first with simple renaming
* Use refactortoolswhere possible!
* Follow the coding guidelines strictly

* For high level changes like majorclass or method names talk it
over with the team




Diving In — Improve Contd.

. As ou go you will find ugly things. If they aren't for this pass add a //
O comment.

* Consider making a new TODO sty IellkeijEFACTOR or /| REWRITE or//
REVIEW to organize the types of things fo

* Next locate duplicates
* Seeif youcan condense things

* Usetoolsifyoucan

* Next find large files, classes, and methods
 Seeif youcanbreakthingsinto pieces — no addingor removing just breakingup

* Usetoolsifyoucan




Diving In - Automate

* Now as you proceeded inyourimprovingyou probably
have been repeatingsome mindless tasks overand over
again, those are things you can automate

* Alsoas you have been doingthe refactoryou might
wonderthat will the app still works inthe sanity case
doesit work beyond that?

* It may not, butlayingin allthe tests first wouldn’t have worked

* Timetostartlayingin afewtestsatatime




Diving In - Accelerate

* You need to accelerate the cycle of building and testing

* Two placesto do this
* In editor —see the play button

* On build server (TeamCity)

* Your general expectation is that yourteam will need todo
some localized testing, linting, etc. and then when they
checkinyou might do some more significant testing




Diving In - Improve

* Now that you have made a few passes over the code and made it your own
with some reformatting and basic refactoring you mightfinally have enough
insightto start making some real decisions

e Questions

What is the state of the code base after the clean-up
* Themess behind the mess?
* Should we go look at the other repo, should we consider just taking pieces or start again?
* Beveryvery very careful of the sunk cost fallacy
Does the framework make sense for what is being done?
* Isitbeingleveraged? Ifnot, canit be used or removed?

Where are the trouble spots? If we started makingsome moves where would we go first.

If you cando this maybe you can start planning out your first forward movement sprint




If you crash...

* It is possible that you move too fast and break things asyou
go

* Admitit, youdid thatto yourself. You have to move only as
farand as fast as you can do safely. Undo until last saved
checkpoint(maybe the start) and do again moving more
cautiously

* Slow coding in unknown code bases seemstowork better
believe it or not!

* Or at least the process of doing it that way is less risky




