
Reading Sample
This chapter explores clean code best practices for two core compo-
nents of your SAPUI5 code: variables and literals. You’ll learn how to 
declare variables using the var, let, and const keywords, and you’ll 
walk through the literal types for numbers, strings, arrays, objects, and 
more.

Daniel Bertolozi, Arnaud Buchholz, Klaus Haeuptle, Rodrigo Jordão, Christian 
Lehmann, and Narendran Natarajan Vaithianathan 

Clean SAPUI5: A Style Guide for Developers
530 pages, 2022, $79.95 
ISBN 978-1-4932-2228-5

	 www.sap-press.com/5479

First-hand knowledge.

“Variables and Literals”

Contents

Index

The Authors

https://www.sap-press.com/clean-sapui5_5479/?utm_source=AWS&utm_medium=readingsample&utm_campaign=Browse+the+Book&utm_content=2228


275

7

Chapter 7 

Variables and Literals

This chapter delves into how to declare and use variables and literals. 

Along the way, you’ll learn how scoping rules work, how to use destruc-

turing, and how to implement the spread syntax.

Variables, along with parameters, store values and references to the data used in your

program. For any given piece of code, the number and complexity of the variables in

scope affects how easy understanding and changing the code can be. In this chapter,

we’ll explore different ways to declare, initialize, and use variables. You’ll also learn

how scoping rules work for different variable declaration types and learn how to use lit-

eral values in code. We’ll also talk about destructuring and the spread syntax when

exploring arrays and object literals.

For a related discussion focused on functions and parameters, refer to Chapter 5.

7.1    Variables

In JavaScript, variables can be declared with the keywords var, let, and const.

Variables declared with var are hoisted to the start of the function (or global scope) in

which they are declared. However, only the variable declaration is hoisted, not its ini-

tialization. Thus, a variable declared with var can be accessed before it’s declared, but its

value will be undefined until the point in the code where the variable definition is ini-

tialized, as shown in Listing 7.1.

function hoisting() {
console.log(message); // outputs "undefined"
var message = 'Hello World!';
console.log(message); // outputs "Hello World!"

}

Listing 7.1  Hoisted var Accessed before Being Declared

A variable can even be initialized and used before its declaration, as shown in Listing

7.2, where the message variable is declared at the end of the scope of the hoisting func-

tion, but the variable is initialized and used before that declaration.
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function hoisting() {
console.log(message); // outputs "undefined"
message = 'Hello World!';
console.log(message); // outputs "Hello World!"

var message;
}

Listing 7.2  Using a Variable before Its Declaration

Variables declared with var can also be declared multiple times in the same function

scope, and they’ll all refer to the same variable. As shown in Listing 7.3, the message vari-

able is declared twice: once at the beginning of the redeclaration function and another

time inside the scope of the if statement in the function. Both declarations actually

refer to the same variable since the scope of var is the scope of the whole function.

function redeclaration() {
var message = 'Hello World!';
console.log(message); // outputs "Hello World!"

if (true) {
var message = 'Howdy World!';
console.log(message); // outputs "Howdy World!"

}

console.log(message); // outputs "Howdy World!"
}

Listing 7.3  Variable Redeclaration

ESLint has rules that deal with all these issues with var. For example, the no-use-before-

define rule can check for variable usage before variable definition and can be config-

ured to check for function, class, and variable declarations. However, you should only

use this rule for variables; the no-redeclare rule can check for multiple declarations of

the same variable.

Do Not Use var

The var keyword is the oldest of the three variable declaration keywords and is

retained in the language for backwards compatibility. Its behavior can sometimes be

surprising and lead to hard-to-understand code, and thus, its usage in modern Java-

Script codebases is discouraged. Do not use the var keyword; instead, try to refactor

this declaration to let or const when you find it. The no-var rule in ESLint can help

enforce this guideline.
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The antidote to var is declaring variables with let or const. Both these keywords for

variable declaration are sane and don’t allow the kind of confusing code that’s possible

with var. Using a variable declared with let or const before its declaration raises a Ref-

erenceError. Redeclaring a variable in the same scope raises a SyntaxError.

The scope for variables declared with let or const is not the whole function scope, as

with var, but instead, the scope is code between the curly brackets { and }, also known

as the block scope. Redeclaring a variable is possible in an inner scope within a function,

but the variable declared in the inner scope is a new variable that shadows the defini-

tion of the outer scope variable. Let’s rewrite the example shown in Listing 7.3 using let

and see what happens, as shown in Listing 7.4.

function shadowing() {
let message = 'Hello World!';
console.log(message); // outputs "Hello World!"

if (true) {
let message = 'Howdy World!';
console.log(message); // outputs "Howdy World!"

}

console.log(message); // outputs "Hello World!"
}

Listing 7.4  Variable Shadowing with let

The message variable declared in the outer scope is distinct from the one in the inner

scope. This distinction is made obvious by the last line of the function, which outputs

the value of the outer scope message after the inner scope (the scope within the if state-

ment) has ended. Shadowing variable definitions in this way can still be confusing and

should be avoided.

Declare Variables Close to Their First Use

Many legacy coding styles for languages like C or ABAP advocate for the use of a defini-

tion block at the beginning of functions or methods where all local variables are

declared and optionally initialized. This approach, however, makes code harder to read

and change. Declare and initialize variables as close as possible to where they are first

used, thus minimizing their scope and increasing the understandability of the code.

This approach also makes it easier to change and refactor code by extracting new

methods or functions, for example.

The difference between let and const is that let allows the variable to be reassigned,

whereas const does not. Note that const still allows a variable to be mutated (if it’s not

an immutable value type), so in that sense, a variable declared with const is not a true
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constant. Using let, the variable message can be reassigned, as shown in Listing 7.5. If

message was declared with const, the reassignment in message = 'Goodbye' would raise a

TypeError.

function reassignment() {
let message = 'Hello';
console.log(message);
message = 'Goodbye';
console.log(message);

}

Listing 7.5  Variable Reassignment

Use const by Default

Clean SAPUI5 guidelines encourage the creation of small functions with simple and

understandable code, usually with a small number of variable declarations. These vari-

ables will likely be assigned only once during initialization, where const can be used.

Using const also makes the code easier to reason about, since you know that this vari-

able will not be reassigned. Use const by default in all variable declarations. Only use

let if the variable will be reassigned.

The let keyword can be used for loop indexes, as shown in Listing 7.6. Remember that

the construct ++i is equivalent to i = i + 1, which is a reassignment of i.

const numbers = [1, 2, 3, 4];

for (let i = 0; i < numbers.length; ++i) {
const number = numbers[i];
console.log(`The number in index ${i} is ${number}`);

}

Listing 7.6  Loop Index Declared with let

However, if you don’t use the index directly, you can use the for...of construct and

use const to iterate over the elements of an array (or any iterable), as shown in Listing

7.7.

const numbers = [1, 2, 3, 4];

for (const number of numbers) {
console.log(number);

}

Listing 7.7  for...of Loop Using const
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Multiple variables can also be declared with a single declaration statement, separated

by a comma (,), as shown in Listing 7.8, which is a rewriting of the copySelectedProduct

function we discussed earlier in Chapter 5, Section 5.11.12  (functions) and Chapter 6,

Section 6.9.2 (naming). However, declaring multiple variables in a single statement in

this manner can make the code harder to read and maintain and thus should be

avoided. Strive to only declare one variable in each declaration statement.

async copySelectedProduct() {
const
sourceProductId = this.getSelectedProductId(),
targetProductId = await this.copyProduct(sourceProductId);

this.navToProductEdit(targetProductId);
},

Listing 7.8  Multiple Variables in One Declaration

The this variable is a special variable associated with the current execution context.

For more on the this variable, take a look at Chapter 5.

7.2    Literals

Literals are hard-coded values in the code, like the number 42 or the string "Hello". Lit-

erals can be strings, numbers, regular expressions, Booleans, and any other type that

can be written as a value, even objects and arrays.

Usually, when you have literals in your code, consider whether moving that literal to a

constant, an enum element, or a single shared definition that will name the literal

makes sense to facilitate understanding and later changes in the code.

When applied to numbers, for example, literals in the middle of the code are usually

referred to as magic numbers. Let’s look at the code shown in Listing 7.9 for an example

of the use of a magic number.

const model = new JSONModel();
model.setSizeLimit(10_000);

Listing 7.9  Use of a Magic Number

The number 10_000 in the code shown in Listing 7.9 sets a maximum limit for list bind-

ings on the created JSONModel. Because of the associated setter call, even though it’s rel-

atively clear what the number is doing, that value might also be used in other places of

the code to also set the same limit in other models. Moving the number to a named

constant not only makes it easier to refer to the same number but also makes changing

the limit if needed easier, as shown in Listing 7.10.
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const MAX_ENTRIES = 10_000;

// ...

const model = new JSONModel();
model.setSizeLimit(MAX_ENTRIES);

Listing 7.10  Use of a Named Constant

For numbers, 0 or 1 are usually the only literals that should appear directly in the code.

Consider moving any other value to a named constant.

In the following sections, we’ll look at different literal types for numbers, strings, Bool-

eans, regular expressions, arrays, and objects. We’ll also explore the values null and

undefined.

7.2.1    Numbers

Numbers in JavaScript can be of type number or bigint. The type number is a double-pre-

cision floating point type with 64 bits and includes integers and floating point num-

bers. The bigint type is used for integers that are arbitrarily big.

Many ways exist for writing number literals, and you should choose the way that

makes the number easier to read and understand for your use case. We’ll describe rec-

ommendations for integer literals and floating point numbers, as well as consider

numeric separators and exponentials, in this section. 

Integer Literals and Floating Point Numbers

Integer literals can be written in different bases. The most common base is base 10, or

decimal, but syntaxes exist for octals (base 8), hexadecimals (base 16), and even bina-

ries (base 2). Floating point literals can only be written directly with the decimal base

syntax, using a dot (.) as a decimal separator. Let’s look at these various syntaxes with

the examples shown in Listing 7.11.

// decimals
0
1
1000
-1234
0999

// floating point numbers
0.1
123.0001
-.0002 // same as -0.0002
.2134 // same as 0.2134
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// octals
0555 // 365 in decimal, non-strict mode
0o555 // 365
0O123 // 83
0o1 // 1
-0o765 // -501

// hexadecimals
0xCAFEBABE // 3405691582
0xffffff // 16777215
-0X1234 // -4660

// binary
0b1111 // 15
0b0000000 // 0
0b10 // 2
-0B1010 // -10

Listing 7.11  Different Number Literals

Floating point numbers can omit the digit before the dot if that digit is zero; however,

a good practice is to always write the digit zero, which also makes the literal easier to

read (i.e., -0.1 as opposed to -.1).

Apart from decimals, special prefixes are used for the different bases: 0o for octals, 0x

for hexadecimals, and 0b for binaries. The letter on the prefix can be written either in

lowercase like 0x or uppercase like 0X. However, you should prefer using the lowercase

version since it presents an easier-to-spot separation between the prefix and the num-

ber. Octals only accept digits from 0 to 7; binaries, only 0 and 1; and hexadecimals, only

digits from 0 to 9 and letters from A to F, either in uppercase or lowercase.

Decimals can be written simply like 1000 or -42. In non-strict mode, octals can be written

with a leading zero, like 0555 for the decimal 365. However, if the number after the zero

contains digits greater than or equal to 8, that number will be interpreted as a decimal,

like 0118. The flight object shown in Listing 7.12 prefixes a zero to the flight number,

043, which is actually an octal literal parsed as the number 35, a completely different

flight!

const flight = {
carrier: 'AC',
flightNumber: 043, // parsed as the number 35
from: 'DUB',
to: 'YYZ',

};

Listing 7.12  Flight Number as an Octal Literal
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Using octals in code is rather rare. Strict mode prohibits this octal syntax with a leading

0 and throws a SyntaxError when encountered. If you stick to strict mode for all your

modules, you won’t have to worry about this issue, as shown in Listing 7.13.

sap.ui.define([], function () {
'use strict';

// ...

const flight = {
carrier: 'AC',
flightNumber: 043, // SyntaxError!
from: 'DUB',
to: 'YYZ',

};

// ...

});

Listing 7.13  Octal Literal with a Leading Zero Prevented in Strict Mode

Always use strict mode in your modules with the 'use strict'; line at the start of the

module function. This mode prevents many types of surprising issues in your code,

like the octal syntax shown earlier in Listing 7.12.

Integers that are too big usually use the exponential notation, which we’ll describe

later in this section. However, if precision is important, you can use big integers to rep-

resent arbitrarily large integers. A big integer literal uses the lowercase letter n as a suf-

fix, as in the literal 1_234_567_890_123_456_789_012_345_678_901n. This prefix creates a

number of type bigint, as opposed to the usual number for all other numbers. Big inte-

gers cannot participate in operations with other numbers, and you’ll have to convert all

numbers to big integers to work with them.

Big integer literals can be used with any number base literal, like a hexadecimal or a

binary. For example, globally unique identifiers (GUIDs) are defined as 128-bit integers

and thus can’t be stored in the 64 bits of the number type. Instead, a big integer can

be used to store a GUID precisely, like in the literal 0xda76f60e_8453_4eaa_bd60_

b65701f63894n.

Also be aware of the global variables NaN (and the isNaN function), for not-a-number,

and Infinity (and -Infinity), which can be used or returned from number processing

functions or expressions. A prominent example is a divide-by-zero scenario, which

results in Infinity instead of an error: 1 / 0 === Infinity is true. Always test for limits

and boundary conditions in code that engages in number crunching or parsing.
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Numeric Separators

Both big and not-so-big numbers can be hard to read, and you might lose sense of their

magnitude or grouping of digits. As shown in earlier examples, you can use an under-

score _ as a numeric separator. This separator can be used in any position within the

number.

For decimals, using the underscore as a thousands separator make sense, as in 10_000,

9_007_199_254_740_991 (which is the Number.MAX_SAFE_INTEGER) or 1_234_567.123456. An

underscore can be confusing in other positions, like 1_0000 or 1_2_3_4, or even after the

decimal separator like in 1_234.123_456_789. Big integers can also use underscores, as in

1_234_567_890_123_456_789_012_345_678_901n.

For hexadecimal or binary numbers, you can use underscores to separate different

groups of digits. For example, you can group a hexadecimal number by byte like in

0x25_98_CA_7A_70 (each digit is 4 bits) or a binary number by nibble (4 bits), like in

0b1101_0010_1011_1001. Alternatively, you can group the digits of a big integer GUID,

like 0xda76f60e_8453_4eaa_bd60_b65701f63894n. This approach makes visually parsing

the different groups within the number easier.

Exponentials

In Chapter 6, Section 6.10.5, we defined two physics constants to hold the mass of the

Earth and the mass of the Sun, which was simplified in the  code shown in Listing 7.14.

const Mass = {
SUN_MASS_IN_KG: 1.989e+30,
EARTH_MASS_IN_KG: 5.972e+24

};

Listing 7.14  Numbers Using Exponential Syntax

This kind of literal using powers of 10 is commonplace when writing very large or very

small numbers. This kind of literal is also a way to use scientific notation in JavaScript.

An exponential number uses a syntax that starts with a base number, which is either

an integer or a floating point number, followed by the e character, followed by the

exponent, which is a signed integer that denotes the number of powers of 10 that the

base number should be multiplied by. So, in our example, the literal 1.989e+30 can

be read as its scientific notation counterpart 1.989 × 10^30, which is the number

1,989,000,000,000,000,000,000,000,000,000 (at almost two nonillion kilograms,

the Sun is mind-bogglingly heavy). The sign for a positive exponent is optional, and

1.989e+30 can also be written as 1.989e30. The e character can also be written in upper-

case, as in 1.989E30, but we prefer lowercase, which is easier to spot.

Use the exponential number syntax for numbers that are either too big or too small

and when scientific notation makes sense and absolute precision is not required. To

make your code adhere to scientific notation, another important rule is to always use a
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single non-zero digit to the left of the decimal point (if there is one). Some examples of

exponential number literals are shown in Listing 7.15.

// adhering to the scientific notation
6.67384e-11 // gravitation constant
2.99792458e8 // speed of light
1e4 // 10000
1e-4 // 0.0001
-1e-4 // -0.0001
1.234e3 // 1234

// NOT adhering to the scientific notation, don't use!
10e3 // 10000, should be written as 1e4
1989e27 // should be 1.989e30
0.1989e31 // should be 1.989e30
0.1e3 // 100, should be 1e2
0e10 // 0
0e-30 // 0

Listing 7.15  Exponential Number Literals

Additionally, for numbers that can be comfortably written without exponents, con-

sider writing the number in full, optionally using numeric separators, as shown in Lis-

ting 7.16.

300_000 // instead of 3e5
10_000 // instead of 1e4
0.001 // instead of 1e-3

Listing 7.16  When Not to Use Exponents

7.2.2    Strings

String literals can be written in three ways: using single quotes, double quotes, or back-

ticks as delimiters. Single quotes and double quotes are older and are equivalent. Back-

ticks are newer and support strings spanning multiple lines in the source code and also

support embedded expressions delimited by ${ and } that are resolved at runtime, a fea-

ture also sometimes called string interpolation. Strings with backticks are called tem-

plate literals. Let’s look at the examples shown in Listing 7.17.

// using single-quotes
const name = 'Charles Babbage';

// using double-quotes
const invention = "Mechanical Computer";
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// multiline string must use backticks
const quote = `On two occasions I have been
asked, "Pray, Mr. Babbage, if you put into the
machine wrong figures, will the right answers
come out?" I am not able rightly to apprehend
the kind of confusion of ideas that could provoke
such a question.`;

// embedded expressions must use backticks
const formattedQuote = `${quote} — ${name}`;

Listing 7.17  String Literals

Strings that don’t span multiple lines and that don’t use embedded expressions should

be written consistently. You might prefer single quotes or double quotes or even back-

ticks. This book mostly uses single quotes. In your own project, enforce a consistent

quoting style but allow for deviations that improve readability. ESLint has a rule that

can check for consistency in quote usage: quotes, which defaults to double quotes. The

rule also has the option avoidEscape that, when true, allows a different quote mark to be

used if the string contains a quote that would have to be escaped otherwise. Check out

the examples shown in Listing 7.18.

/*eslint quotes: ['error', 'single', { avoidEscape: true }]*/

// using single-quotes by default
const name = 'Guybrush Threepwood';

// double-quotes allowed because the string contains a single-quote
const intro = "I'm a mighty pirate!";

// escaping the quote makes the string harder to read
const pitch = 'I\'m selling these fine leather jackets.';

Listing 7.18  Enforcing Single Quotes While Allowing Double Quotes When Needed

You should use backticks with embedded expressions instead of string concatenation

to create dynamic strings, as shown in Listing 7.19.

function readProduct(productId) {
return new Promise((resolve, reject) => {
const model = this.getView().getModel();
model.read(`/ProductSet('${productId}')`, {
success: resolve,
error: reject
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});
});

}

Listing 7.19  Using an Embedded Expression for an OData Endpoint

As shown in Listing 7.19, the OData endpoint to read a single product can be created

using a string with an embedded expression. Creating the same string using string con-

catenation would be harder to read, like in "/ProductSet('" + productId + "')". Multiple

strings must be defined, and getting lost with all those opening and closing quotes can

be confusing. This confusion is exacerbated when the final string is composed of mul-

tiple components, for example, if your OData entity has a key composed of multiple

properties, as shown in Listing 7.20.

// concatenation is harder to write and to read
"/OrderItem(OrderId='" + orderId + "',ItemNumber='" + itemNumber + "')"

// prefer interpolation
`/OrderItem(OrderId='${orderId}',ItemNumber='${itemNumber}')`

Listing 7.20  String Concatenation versus String Interpolation

Template literals also allow for tagged templates, where the interpretation of the tem-

plate literal is performed by the tag function being used. This is a special syntax that

adds the function name to the beginning of the template literal. Check out the example

shown in Listing 7.21.

function process(transform, strings, ...values) {
return strings.reduce((prev, next, i) =>
`${prev}${next}${transform(values[i] ?? '')}`, '');

}

function scream(...args) {
return process(value => String(value).toUpperCase(), ...args);

}

const howMany = 5e3;
const what = 'exo-worlds';
const message = scream`Hello ${howMany} ${what}!`;
console.log(message); // Hello 5000 EXO-WORLDS!

Listing 7.21  Using a Tagged Template Literal

As shown in Listing 7.21, the tag function scream is used in the tag template literal that

follows it. This function converts any embedded expressions in the literal to uppercase.

The syntax, where the function name is directly followed by a template literal with no
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parentheses, is quite different from usual function calls and might seem surprising to

many developers. Use it with care and only in cases where a tag template makes sense,

like when creating domain-specific languages embedded in JavaScript.

The tag function itself is a normal function that follows a specific form: It takes as

parameters (1) an array with the different string parts of the template literal and (2) a

stream of parameters where each element is the result of each embedded expression in

the literal, which can be declared as a rest parameter. The usual definition could be

something like function tag(strings, ...values). The scream function is using a more

generic process function that applies a transform function to each embedded expres-

sion value. Note that embedded expressions can be of any type, not just strings, and so

the transform function used in scream first calls the String function to then be able to

call toUpperCase on the resulting string. Finally, a tag function can return a value of any

type, not just a string.

Like magic numbers, check that your string literals are not being used as “magic

strings” and refactor them to use named constants or enums if necessary. When strings

are meant to be displayed to the end user, like with labels, messages, and titles, they

should be added to the i18n.properties file (i18n is an abbreviation for internationaliza-

tion). The code then refers to an i18n string by an alias (its key), and it can be reused and

translated into multiple languages. It even supports its own string substitution syntax,

with positional placeholders like {0}, {1}, {2}, and so on.

In Chapter 2, Section 2.1.7, we showed many examples of reading strings from the

i18n.properties file. They can be used in the code and also in XML view files, usually

accessed through the special “i18n” named model (an sap.ui.model.resource.Resource-

Model instance), that can be set up in the manifest.js file.

String literals (but not template literals) can also be used as object keys and when

accessing object properties or functions. Take a look at the code shown in Listing 7.22

for some examples.

const employee = {
'name': 'Guybrush Threepwood',
'profession': 'Pirate?',
'favorite-hobby': 'Sword Fighting',
'utter-greeting'() {
return "Hi! My name's Guybrush Threepwood, and I want to be a pirate!";

},
};

const name = employee['name'];
const hobby = employee['favorite-hobby'];
const greeting = employee['utter-greeting']();

Listing 7.22  Strings in Object Property Definition and Access
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However, following the usual naming conventions (refer to Chapter 6), object keys

should be in camelCase or PascalCase, which don’t require quotes around them. So, the

need to use string literals as object keys or properties should be rare, and you should

only use string literals if you have keys that cannot be expressed as JavaScript identifi-

ers. Perhaps, you need an object with special keys to interoperate with external services

or application programming interfaces (APIs) that require them.

ESLint has two rules you can use to check for these situations: quote-props and dot-

notation. The example code shown in Listing 7.22 should then be rewritten, as shown in

Listing 7.23, where we also show the preferred configuration for those ESLint rules.

/*eslint dot-notation: 'error'*/
/*eslint quote-props: ['error', 'as-needed']*/

const employee = {
name: 'Guybrush Threepwood',
profession: 'Pirate? ',
'favorite-hobby': 'Sword Fighting',
'utter-greeting' () {
return "Hi! My name's Guybrush Threepwood, and I want to be a pirate!";

},
};

const name = employee.name;
const hobby = employee['favorite-hobby'];
const greeting = employee['utter-greeting']();

Listing 7.23  Using Strings in Object Properties Only When Needed

7.2.3    Booleans

Boolean literals are simply true and false. However, you must know what values eval-

uate to either true or false, so that Boolean tests in the code can be written more con-

cisely. We explored Booleans at large in Chapter 2, Section 2.1.11. Let’s look at the code

shown in Listing 7.24 for some examples.

function revealTheTruth(value) {
console.log(!!value);

}

// all "falsy" values
revealTheTruth(false);
revealTheTruth(0);
revealTheTruth('');
revealTheTruth(null);
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revealTheTruth(undefined);
revealTheTruth(NaN);

// everything else is "truthy"
revealTheTruth(true);
revealTheTruth(1e-308);
revealTheTruth(' '); // a space
revealTheTruth({});
revealTheTruth([]);
revealTheTruth(Infinity);

Listing 7.24  The Truth Shall Set You Free

To convert an object or a primitive to a Boolean, the code shown in Listing 7.24 uses

double negation, like in !!value. The Boolean function could also have been used, as in

Boolean(value).

You should rarely need to compare values directly with either true or false or with the

list of falsy values when checking for existence or non-emptiness, as shown in Listing

7.25. Only check for explicit values like false or undefined if you really need the variable

to be that specific value, and not generally for it to be truthy or falsy.

if (isActive) {}
// instead of:
// if (isActive === true) {}

if (!person) {}
// instead of:
// if (person === null) {}

function printCoord(coord) {
if (!coord) {}
// instead of:
// if (coord === undefined) {}

}

Listing 7.25  Testing Boolean Variables

7.2.4    Regular Expressions

Regular expressions were designed to be extremely concise and powerful at expressing

complex patterns of text. Because of this goal, regular expressions are notoriously hard

to write and read. Modern integrated development environments (IDEs) and code edi-

tors do a good job of highlighting the different parts, groups, and special characters of

regular expression literals, but a good understanding of regular expression syntax is
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still necessary. A number of great tutorials are available online like Regex Learn (https://

regexlearn.com) as are regex testers like regex101 (https://regex101.com) and visualizers

like Regex Tester (https://extendsclass.com/regex-tester.html), which do a great job of

visually breaking down and explaining all parts of a regex.

You can use a regular expression literal or the RegExp constructor to create regular

expressions, as shown in Listing 7.26.

function rx(...args) {
// start or end slashes with optional flags
const boundary = /(^\/)|(\/[a-z]*$)/g;
return process(
regex => String(regex).replace(boundary, ''),
...args);

}

// yyyy-mm-dd
const datePattern = /\d{4}-\d{2}-\d{2}/;
// hh:mm:ss
const timePattern = /\d{2}:\d{2}:\d{2}/;

// a line in a log file: timestamp followed by an event
const linePattern = new RegExp(
rx`(${datePattern}T${timePattern}) - (.*)`, 'gm');

Listing 7.26  Regex Literals and the RegExp Constructor

As shown in Listing 7.26, three regular expression literals exist: boundary, datePattern,

and timePattern. The linePattern literal is a dynamic regular expression created with

the RegExp constructor using the rx tagged template literal. rx helps with embedding

regular expressions inside a template string and uses the process function, as shown

previously in Listing 7.21.

Comments help clarify what each regular expression matches, either through an expla-

nation text or by laying out the expected pattern. Being rather dense and usually hard

to read, regular expressions can benefit from well-placed comments. Refer to Chapter

11 for more information on comments.

The RegExp constructor takes a string and should only be used when your regex has

dynamic parts or when you’re creating a regex based on a string that you did not create.

String literals in the RegExp constructor can be awkward because backslashes must be

escaped (but this requirement can be alleviated with the String.raw tagged template

literal) and will not be highlighted like a regular expression literal by code editors. Use

the ESLint rule prefer-regex-literals to check that you’re using literals when possible.

2228-5.book  Seite 290  Donnerstag, 16. Juni 2022  8:14 08

291

7.2 Literals

7

7.2.5    Arrays

Array literals are enclosed in square brackets [ and ], as shown in Listing 7.27.

const numbers = [1, 2, 4, 5];

const employees = [
{ name: 'Roger Wilco' },
{ name: 'Guybrush Threepwood' },

];

Listing 7.27  Array Literals

Arrays should usually be employed to store a collection of items of the same type, like

strings or objects with the same properties. You can more easily process the elements

of an array in a generic way. An array can have a dangling comma at the end, like in the

last item in the employees array shown in Listing 7.27. Consider leaving a dangling

comma if the array spans multiple lines like with employees. With this dangling comma,

you can more easily add items or change the order of items in the array without having

to muck about with trailing commas.

If your array does not have duplicate items and the order does not matter, consider

using a Set instead. A Set has methods to add or delete entries that are far more conve-

nient than using array methods like splice.

Array destructuring syntax can be used to unpack an array’s elements into separate

variables or parameters, like in Listing 7.28.

const logFile = `
2022-04-04T09:30:31 - Door opened
2022-04-04T09:34:21 - Door closed`;

let match;
while (match = linePattern.exec(logFile)) {
const [, when, event] = match;
console.log(`"${event}" at ${when.replace('T', ' ')}`);

}

Listing 7.28  Array Destructuring

As shown in Listing 7.28, the regular expression linePattern (defined earlier in the code

shown in Listing 7.26) matches the lines of logFile. The while loop captures each match

and uses array destructuring to unpack the regular expression groups that were

matched. The match array first element is the full line that was matched, and the subse-

quent elements are the groups defined in the regular expression enclosed in the paren-

theses ( and ). We’re not interested in the first element, only the second and the third,
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and so the syntax [, when, event] skips the first element (the first comma); captures the

second as the when variable; and captures the third as the event variable. This syntax is

flexible and accepts both default values and the spread syntax to capture all remaining

elements in an array. Let’s look at some more examples, shown in Listing 7.29.

const numbers = [1, 2, 3];

// skipping an element
const [one,, three] = numbers;

// capturing the rest using the spread syntax
const [first, ...rest] = numbers;
console.log(rest); // [ 2, 3 ]

// using a default
const [uno, due, tre, quattro = 4] = numbers;
console.log(uno, due, tre, quattro); // 1, 2, 3, 4

// a function with destructuring and defaults
function printPoint([x = 0, y = 0] = []) {
console.log(x, y);

}

printPoint(); // 0 0
printPoint([]); // 0 0
printPoint([42]); // 42 0
printPoint([42, 44]); // 42 44

Listing 7.29  Arrays: Destructuring, Defaults Values, and the Spread Syntax

The spread syntax (..., discussed in detail in Chapter 2, Section 2.1.7), can also be used

as a shorthand to create a shallow copy of an array or to concatenate two or more

arrays, without changing the original array, as shown in Listing 7.30. This syntax is eas-

ier to read and should be preferred over the array methods slice for copying and con-

cat for concatenating arrays. This syntax also works with any iterable, not just with

arrays.

const odds = [1, 3, 5];

// preferred over odds.slice()
const copy = [...odds];

const evens = [2, 4, 6];
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// preferred over odds.concat(evens)
const combined = [...odds, ...evens];

Listing 7.30  Copying and Concatenating Arrays with Spread Syntax

7.2.6    Objects

Object literals are key-value pairs enclosed in curly braces { and }, as shown in Listing

7.31.

const point = { x: 12, y: -23 };

const pirate = {
firstName: 'Guybrush',
lastName: 'Threepwood',

}

Listing 7.31  Object Literals

As with arrays, for object literals spanning multiple lines, like pirate shown in Listing

7.31, consider leaving a dangling comma after the last key-value pair to make changes

easier. The keys in object literals and objects should always be of type string or symbol,

but the values can be of any type. Keys can also be dynamically created (computed

properties enclosed in brackets [ and ]), as shown in Listing 7.32. If you need a real map

or dictionary that supports keys of arbitrary types, use the Map type instead.

const suffix = 'Name';

const names = {
[`first${suffix}`]: 'Guybrush',
[`last${suffix}`]: 'Threepwood',
*[Symbol.iterator]() {
yield this[`first${suffix}`];
yield this[`last${suffix}`];

},
};

for (const name of names) {
console.log(name);

}

Listing 7.32  Computed Properties

Object literals also support shorthand definitions, where a variable defines the key

name and the value, as shown in Listing 7.33. When creating objects based on variables
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with the same name as the object’s keys, use shorthand properties to make the code

more concise and easier to read.

function makePerson(firstName, lastName) {
return { firstName, lastName };

}

const person = makePerson('Guybrush', 'Threepwood');

Listing 7.33  Shorthand Properties

As shown in Listing 7.33, shorthand syntax is used in the object literal { firstName,

lastName }. Without this shorthand syntax, the code would be both redundant and

harder to read: { firstName: firstName, lastName: lastName }.

As with arrays, destructuring can also be used to unpack an object’s values by its keys.

Destructuring is particularly useful for only assigning the needed properties of an

imported object or an object parameter. Look at the examples shown in Listing 7.34.

Refer to Chapter 5, Section 5.8.4, for more on destructuring function parameters.

const person = {
firstName: 'Guybrush',
lastName: 'Threepwood',
fullName: 'Guybrush Threepwood',
profession: 'Pirate? ',
// .... lots of other properties

}

// only interested in the first and last names
const { firstName, lastName } = person;

// a function with destructuring and defaults
function printName({ fullName = 'John Doe' } = {}) {
console.log(fullName);

}

printName(); // John Doe
printName({}); // John Doe
printName({ x: 1, y: 2 }); // John Doe
printName(person); // Guybrush Threepwood

Listing 7.34  Object Destructuring

The spread syntax can also be used with objects to capture all keys that are not already

captured in the literal. This feature is useful for creating a shallow copy of an object or
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for combining two or more objects into a single object, as shown in Listing 7.35, where

copy is a shallow copy of person and combined combines the person and position objects.

const person = {
firstName: 'Guybrush',
lastName: 'Threepwood',

};

// shallow copy
const copy = { ...person };

const position = {
profession: 'Pirate?',
seniority: 'Freshman',

};

// combined object
const combined = { ...person, ...position };

Listing 7.35  Object Spread Syntax

7.2.7    Null and Undefined

The literals null and undefined are special values that are falsy and generally mean that

an object is missing or not defined. Let’s look at the examples shown in Listing 7.36.

let name;
console.log(name); // undefined
console.log(typeof name); // undefined

name = null;
console.log(name); // null
console.log(typeof name); // object

function printValue(value) {
console.log(value);

}
printValue(); // undefined

const person = { firstName: 'Guybrush' };
printValue(person.firstName); // Guybrush
printValue(person.lastName); // undefined

Listing 7.36  Null and Undefined
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The value undefined has its own type, also named undefined. The value null is of type

object. undefined is special and indicates a variable, a parameter, or an object property

has not yet been defined. A variable or parameter may have been declared but not ini-

tialized (like name before the assignment to null) or provided as a parameter (like the

value parameter). An object property may simply not exist in the object (like per-

son.lastName).

Never Assign undefined to a Variable, Object Property, or Parameter

Initializing a variable, initializing an object property, or passing a parameter explicitly

as undefined are all conceptually lies. You’re actually defining the value to be unde-

fined! So, don’t do it. When you need to define a value to be empty or missing, use null
instead. You can also leave a variable uninitialized or an object property undeclared,

which will result in it being undefined. Consider the examples shown in Listing 7.37.

// variable:
let name;
// or:
let name = null;
// but not:
let name = undefined;

// object property:
const person = {
firstName: 'Guybrush',

};
// or:
const person = {
firstName: 'Guybrush',
lastName: null,

};
// but not:
const person = {
firstName: 'Guybrush',
lastName: undefined,

};

// parameter passing:
reticulateSplines();
// or:
reticulateSplines(null);
// with null before a non-null parameter
reticulateSplines(null, 42);
// but not:
reticulateSplines(undefined);
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// and not:
reticulateSplines(undefined, 42);

// undefining an object property
delete person.firstName;
// but not:
person.firstName = undefined;

Listing 7.37  Avoiding Undefined Assignments

7.3    Summary

In this chapter, you learned how to declare and use variables, and we covered different

types of literals and the necessary syntax to create and use literals.

We started with variables and scoping rules and explored the differences between vari-

ables declared with var, let, and const. The keyword var shouldn’t be used anymore,

and const should be preferred over let.

We then moved on to talk about literals. Starting with number literals, we covered dif-

ferent syntaxes for various number bases, big integers, numeric separators, and expo-

nentials. Moving on to strings, which can be defined with different quote marks, as

template literal strings and as tagged template literal strings using a tag function. We

then talked about Booleans and how different values can be interpreted as Booleans.

Regular expressions came next, with its funky but powerful syntax. We then described

arrays and object literals, including destructuring assignments and the spread syntax.

Finally, we looked into the literals null and undefined and highlighted how undefined

should not be used as an assignment value.

In the next chapter, we’ll talk about how to use control flow statements in your proj-

ects.
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