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A single file will only get you so far

PB13 8 - Bas ics  o f we b de ve lo pme nt and markup language s



const App: FC = () => {

const { articles } = useArticles();

return (

<div className="app-layout">

<header className="app-layout__header header">

<h1 className="header__title">Articles</h1>

<div className="tabs">

<a className="tabs__tab">All articles</a>

<a className="tabs__tab tabs__tab--active">Saved articles</a>

</div>

</header>

<main className="app-layout__main">

<section className="articles">

          {articles.map((article) => (

<div className="card articles__article">

<img className="card__image" src={article.image} />

<h2 className="card__title">{article.title}</h2>

<p className="card__text">{article.description}</p>

<button className="card__action btn">Read mode</button>

</div>

          ))}

</section>

</main>

Yes, it  didn't  f it  on t he slide



Yes, it  didn't  f it  on t he slide

      <nav className="app-layout__navbar navbar">
<a className="navbar__item navbar__item--active">

<BookIcon />

</a>

<a className="navbar__item">

<TrophyIcon />

</a>

<a className="navbar__item">

<GlobeIcon />

</a>

<a className="navbar__item">

<UsersIcon />

</a>

<a className="navbar__item">

<GearIcon />

</a>

      </nav>
    </div>

  );

};

export default App;



Identifying components





Splitting code into components



Splitting code into components
const App: FC = () => {

const { articles } = useArticles();

return (

<div className="app-layout">

<Header className="app-layout__header" />

<main className="app-layout__main">

<section className="articles">

          {articles.map((article) => (

<Card className="articles__article" {...article} />

          ))}

</section>

</main>

<Navbar className="app-layout__navbar" />

</div>

  );

};

export default App;



But thats only a single page, real websites have multiple pages!
Do I need t o cr eat e a new App.tsx -like f ile for  ever y page?



No!
But  let 's discuss a JSX super power  f ir st !  (t hat  you've been using all along)



Recap: Passing props
In React , par ent  component s can pass dat a or  callback  funct ions t o child component s using props
props  act  as ar gument s t o a funct ion (t hey t echnically ar e just  boxed ar gument s)

type CardProps = {

title: string;
description: string;

};

const Card: FC<CardProps> = (props) => {

return (

<div className="card">

<h2>{props.title}</h2>

<p>{props.description}</p>

</div>

  );

};

<Card title="Hello" description="World" />



React Slots
props  do not  have t o be just  dat a! T hey can also be React  element s (inst ances of  component s)

We use a special t ype for  annot at ing t his k ind of  props  - ReactNode
ReactNode  is a t ype of  ever yt hing r ender able in React

T his pat t er n of  inject ing mar kup is called slot s in many dif fer ent  f r amewor ks, including React

type CardProps = {
title: ReactNode;

description: ReactNode;

};



React Slots
aaaand allows t o gener alize our  Card  component  like so:

const Card: FC<CardProps> = (props) => {

return (

<div className="card">

      {props.title}

      {props.description}

</div>

  );
};

<Card title={<h2>Hello</h2>} description={<p>World</p>} />

Cool, r ight ?



Recap: React Slots
Inst ead of  passing dat a t o be r ender ed in t he mar kup, we can pass t he mar kup it self !

Ut il izes ReactNode  t ype

slot s allow high level of  r eusabilit y for  component s, wher e it  would ot her wise be impossible

Cor r ect ly using slot s is key for  maint aining good per for mance in React  (mor e on t hat  some ot her  t ime!)

Pop quiz

<Card title="Hello" description={null} />

Given our  slotted Card  component , is t his st il l  valid?

const Card: FC<CardProps> = (props) => {

return (

<div className="card">

      {props.title}

      {props.description}

</div>

  );
};



The special prop you've been using all along - children



JSX children
component s can have a special pr op called children  def ined wit h eit her

wr apping your  pr ops wit h PropsWithChildren<YourProps>
by adding children: ReactNode  t o t he pr ops t ype

children  is a special pr op t hat  cont ains t he cont ent  bet ween t he opening and closing t ags of  t he component

allows for  easy nest ing of  element s



JSX children
type CardProps = {

title: string;

description: string;

children: ReactNode;
};

const Card: FC<CardProps> = (props) => {
return (

<div className="card">

<h2>{props.title}</h2>

<p>{props.description}</p>

      {props.children}

</div>

  );

};



JSX children - PropsWithChildren<T>

type CardProps = {

title: string;

description: string;
};

const Card: FC<PropsWithChildren<CardProps>> = (props) => {

return (
<div className="card">

<h2>{props.title}</h2>

<p>{props.description}</p>

      {props.children}

</div>

  );

};



JSX Children - usage
<Card title="Hello" description="World">

<button>Click me</button>

<img src="..." alt="some image" />

<div>Some other content</div>

</Card>

Looks familiar ?  How about  using a nat ive t ag:

<section>

<button>Click me</button>

<img src="..." alt="some image" />

<div>Some other content</div>

<section>

Your  component s can now r ender  ot her  element s!



Layouts
Using slot s and childr en, we can cr eat e a layout  component  t hat  can r ender  any cont ent ...

const BaseLayout: FC<BaseLayoutProps> = ({ header, children }) => {

return (

<div className="app-layout">

      {header}

<main className="app-layout__main">{children}</main>

<Navbar className="app-layout__navbar" />

</div>

  );
};





Pages
Pages ar e t op level component s, usually r ended by a router  (mor e on t hat  lat er )
Page st r uct ur e (gener ally) :

Layout
Page cont ent





Pages
const ArticlesPage: FC<ArticlesProps> = (props) => {

const { className, ...otherProps } = props;

const { articles } = useArticles();

return (

<BaseLayout header={<Header className="app-layout__header" />}>

<section {...otherProps} className={clsx("articles", className)}>

        {articles.map((article) => (

<Card className="articles__article" {...article} />

        ))}

</section>

</BaseLayout>

  );

};

PRO T IP  #1: cr eat e a separ at e component  f r om t he section  t ag for  even cleaner  code!
PRO T IP  #2: ext r act  commonly used layout s int o component s and use t hose! ( LayoutWithHeader  or  LayoutWithXYSidebar )



What about multiple projects?
A company gener ally st icks t o a single design language, but  has mult iple pr oject s...



What about multiple projects?
How do we

make sur e our  UI element s ar e consist ent  acr oss applicat ions?
avoid r einvent ing t he wheel ever y t ime we st ar t  a new pr oject ?
make sur e our  component s ar e t est ed and document ed?



A Component Library!
A collect ion of  r eusable component s, separ at ed f r om t he applicat ion code
Can be used acr oss mult iple pr oject s
Usually published as a package t o a package manager  (npm, yar n)

or  used as a package in a monorepo (for eshadowing...)



Component Libraries - a good library needs:
T o be par t  of  a Design syst em - a set  of  r ules and guidelines for  t he design and development  of  UI
Document at ion - how t o use t he component s, what  pr ops t hey accept , what  t hey look  like
Open closed pr inciple - component s should be open for  ext ension, but  closed for  modif icat ion

UI component s should be easily cust omizable
T est ing - component s should be t est ed t o ensur e t hey wor k  as expect ed
Accessibilit y - component s should be accessible t o all user s
Per for mance - component s should be per for mant



Component Libraries -
Design system

A UI/UX designer  cr eat es a design syst em

St yle guide
Color  palet t e
T ypogr aphy
Spacing

Component  libr ar y
But t ons
Input s
Car ds
Modals
et c.

Pat t er n libr ar y
Rules on how t o combine component s t o r eusable
pat t er ns



Component Libraries - things to watch out for
Int r oduces dependencies

Changing a component  has a r ipple ef fect  on all pr oject s
Remedied by cor r ect  ver sioning

Up f r ont  t ime invest ment
Cr eat ing a component  libr ar y t akes t ime
But  saves t ime in t he long r un

Pop quiz
Given t his ent r y in a package f ile:

"my-component-library": "^1.1.5"

Is it  possible for  t he following ver sions t o be inst alled?

a)  1.1.5
b)  2.1.5
c)  1.1.10
d)  1.1.4
e)  1.2.1



Off-the-shelf component libraries
Mat er ial UI, Ant  Design, T ailwind UI
Pr os

Well t est ed
Well document ed
Widely used
No t ime invest ment  needed

Cons:
Your  pr oject  look  generic
Libr ar y lear ning cur ve
Fighting the framework - you have t o adapt  your  design t o t he
libr ar y

"Mat er ial UI - pr o t y kdo chtě jí  ať  každá st r ánka vypadá st ejně  na..."
T omáš Sedláček

T LDR: Use for  int er nal t ools, admin panels, et c.

https://mui.com/
https://ant.design/
https://tailwindui.com/


How to create a component library?
Storybook

Indust r y st andar d t ool for  developing UI component s in isolat ion

Suppor t s many f r amewor ks (React , Vue, Angular , Svelt e, et c.)

Easily int egr at es wit h exit ing pr oject s
just  add .story.tsx f iles

Ver y ext ensible wit h plugins

Ver sion 7  suppor t s vite  (used t o be a pain t o set up)

St or ybooks can be of  var ious qualit y
Kiwi Or bit
MS F luent  UI

https://kiwicom.github.io/orbit/
https://master--628d031b55e942004ac95df1.chromatic.com/


import { number, array, select, text } from "@storybook/addon-knobs";

import { action } from "@storybook/addon-actions";

export const Default = () => {

const direction = select("direction", ["row", "column"], "row");

const labelClose = text("labelClose", "Close");
const labelProgress = text("labelProgress", "of");

return (

<Wizard

id="wizard"

direction={direction}

completedSteps={2}

activeStep={1}

labelClose={labelClose}

labelProgress={`2 ${labelProgress} 6`}

onChangeStep={action("onChangeStep")}

    >

<WizardStep title="Search" />

<WizardStep title="Passenger details" />

<WizardStep title="Ticket fare" />

<WizardStep title="Kiwi.com guarantee" isCompleted />

<WizardStep title="Seating" />

<WizardStep title="Overview & Payment" />

</Wizard>

  );
};



React component
anatomy & ideology

Mar kup - t he component 's mar kup
Logic - t he JavaScr ipt  t hat  makes t he
component  wor k
St yles - t he CSS t hat  makes t he
component  look  good



// .tsx

export const Switch = () => {

const [checked, setChecked] = useState(false);

useEffect(() => {

console.log("Switch state changed. Checked:", checked);

  }, [checked]);

return (

<div className="switch">

<input

type="checkbox"

checked={checked}

onChange={(e) => setChecked(e.target.checked)}

      />

<div className="switch__slider"></div>

</div>

  );

};

/* .css */

.switch {

/* ... some css; */

}

...



Common patterns - Smart and dumb components
Smar t  component s (cont ainer s)

cont ain t he logic
pass dat a t o dumb component s
handle event s
fet ch dat a

Dumb component s (pr esent at ional)
r eceive dat a f r om smar t  component s
r ender  t he mar kup
emit  event s upst r eam



Emerging pattern - Combining markup and styles
T ailwind CSS - st yles ar e collocat ed wit h t he mar kup, t his allows fast er  it er at ion

Shar ing st yles is now an issue! A component  libr ar y is a must  for  scalable use of  T ailwind CSS.

<figure className="bg-slate-100 rounded-xl p-8 dark:bg-slate-800">

<img className="w-24 h-24 rounded-full mx-auto" src="/sarah-dayan.jpg" alt="" width="384" height="512">

<div className="pt-6 text-center space-y-4">

<blockquote>

<p className="text-lg font-medium">

        “Tailwind CSS is the only framework that I've seen scale

        on large teams. It’s easy to customize, adapts to any design,

        and the build size is tiny.”

</p>

</blockquote>

<figcaption className="font-medium">

<div className="text-sky-500 dark:text-sky-400">

        Sarah Dayan

</div>

<div className="text-slate-700 dark:text-slate-500">

        Staff Engineer, Algolia

</div>

</figcaption>

</div>

</figure>



React Hooks and Data fetching



useState
cr eat e local st at e in a funct ional component

useEf fect  useFootGun
r un side ef fect s and synchr onize wit h t he out side wor ld

useMemo/useCallback
memoize values and funct ions



useState
const [value, setValue] = useState<Type>(initialValue | () => initialValue);

value  - t he cur r ent  st at e
setValue  - funct ion t o updat e t he st at e

export const Counter: FC = () => {
const [count, setCount] = useState(0);

return (

<div>

<p>You clicked {count} times</p>

<button onClick={() => setCount(count + 1)}>Click me</button>

</div>

  );
};



useState - functional update
Updat es t o t he value  ar e asynchr onous, React  choses when t o apply t hem
Running mult iple setValue  calls in a r ow can lead t o unexpect ed r esult s
T he next  value is comput ed f r om t he value  const ant , so t his set  of  calls always pr oduces t he same r esult :

setValue(value + 1);
setValue(value + 1);

setValue(value + 1);

value  only get s updat ed once

F or  t his r eason, setValue  also accept s a funct ion as an ar gument , which aplies t he updat e t o t he cur r ent  st at e, which can also
be changed bet ween r ender s

setValue((prev) => prev + 1);
setValue((prev) => prev + 1);

setValue((prev) => prev + 1);

Now wor ks as expect ed

Pr efer  funct ional updat es when updat ing st at e based on t he pr evious st at e



useEffect
useEffect(() => {

// run some code

return () => {

// cleanup after the effect

  };

}, [dependencies]);

Has wiiieeer d behavior
Shoot s you in t he foot
Do not  use!

Used for  synchr onizat ion wit h wor ld out side of  React  (libr ar ies which only wor k  wit h basic JavaScr ipt , r unning code r egar dless of
t he st age of  t he r ender  cycle, et c.)



React Hooks - dependency array
When one of  t he values in t he dependency ar r ay changes, t he code in t he hook  is r e-r un
If  t he dependency ar r ay is empt y, t he hook  code will never  r er un - code is execut ed once per  component  mount
Object.is  compar ison

Always specif ically enumer at e t he dependencies

[foo, bar, baz];

T hese values will always cause updat es:

[{}, [], new Set(), ...];



Component
update model

React  maint ains a tree-
like st r uct ur e for
maint aining it s VDOM
Updat es ar e handled by
invalidat ing subt r ees (as
rerenders in VDOM are
cheap)



Component
update model
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Component
update model

React  maint ains a tree-
like st r uct ur e for
maint aining it s VDOM
Updat es ar e handled by
invalidat ing subt r ees (as
rerenders in VDOM are
cheap)



React Memo
Ever y call t o useState
t r igger s an updat e of  t he
subt r ee
T his behavior  is opt -out
via React.memo
F or  lar ge component
t r ees, React.memo  is a
necessit y

const MC = memo(MyComponent);

Memo will compar e cur r ent
pr ops wit h pr evious ones t o
see if  t hey changed, and
only t hen updat e t he
component  and it s subt r ee

<MC data={{}} />

<MC onClick={() => {}} />

Memo is useless her e! Why?



useMemo / useCallback
T akes in a value, only r ecomput es it  if  it s dependencies change

Used as opt imizat ion for  expensive comput at ions (as React  if  not  done pr oper ly will r er un your  component s like cr azy)

const memoizedValue = useMemo(() => computeExpensiveValue(a, b), [a, b]);

useMemo  however  has one mor e use (and super power )  - st abilising r efer ences acr oss r ender s



Stabilising references and derived state
Cr eat ing a non-pr imit ive value will always cause React 's equalit y check  t o fail , hinder ing per for mance and causing unexpect ed
behavior s

But  I st il l  want  t o pass object s as pr ops! Or  funct ions!

Common wor kar ound (and a huge ant ipat t er n!) :

const [firstName, setFirstName] = useState("John");

const [lastName, setLastName] = useState("Doe");

const [name, setName] = useState({ firstName, lastName });

useEffect(() => {

setName({ firstName, lastName });

}, [firstName, lastName]);

Never  duplicat e st at e! Always keep a single sour ce of  t r ut h.

T his code also t r iger r s r e-r ender ing of  t he component  t wice, which is a per for mance hit  in case of  a lar ger  component , or  mor e
complex st or ed st at e.



Stabilising references and derived state
F or  calculat ing r efer ent ial values f r om ot her s, use useMemo :

const [firstName, setFirstName] = useState("John");

const [lastName, setLastName] = useState("Doe");

const name = useMemo(() => ({ firstName, lastName }), [firstName, lastName]);

useMemo  will only r ecomput e t he value if  firstName  or  lastName  change, keeping t he name  r efer ence point ing t o t he same
object  unless it s dependencies change

Always list  all t he dependencies! Not  one t oo many, not  one t oo few. (eslint : react-hooks/exhaustive-deps )



useCallback
Similar  t o useMemo , but  for  funct ions
Uses useMemo  under  t he hood

const handleClick = () => {
console.log(`Button clicked ${count} times`);

};

<Component onClick={handleClick} />;

Wit h useCallback

const handleClick = useCallback(() => {
console.log(`Button clicked ${count} times`);

}, [count]);

// safe

<Component onClick={handleClick} />;

PRO T IP : If  your  funct ions ar e not  r eliant  on r eact  st at e, t hey do not  need t o be memoized, just  def ine t hem out side of  t he
component !



Data fetching basics
Mo st  o f  t he f ro nt end applicat io ns t o day are dat a driven

fetc h ing  d a ta  from  a n API
d is pla y ing  i t to  the us er
a l lowing  the us er to  in tera c t with  i t, upd a te i t

Mo dern bro wsers  have a built -in API f o r f et ching dat a o ver HT T P - fetch ,  t hat  wo rks  wit ho ut  ref reshing t he page (AJAX)

fetch("https://api.example.com/data", options)

  .then((response) => response.json())

  .then((data) => console.log(data));

  .catch((error) => console.error(error));

Fet ch is  very co nvenient ,  it  ret urns  a pro mise!

const getData = async () => {

const response = await fetch("https://api.example.com/data", options);

return response.json();

};

try {

const data = await getData();

console.log(data);

} catch (error) {

console.error(error);

}



Axios
$ npm i axios

axios  is a popular  libr ar y for  making HT T P r equest s
fetch  used t o not  be well suppor t ed in older  br owser s

has a mor e convenient  AP I
has built -in suppor t  for  int er cept or s, r equest  and r esponse t r ansfor mat ions, et c.
int er nally uses a lower  level event  AP I - XMLHttpRequest , allowing for  mor e cont r ol (such as displaying f ile upload pr ogr ess)

axios
  .get("https://api.example.com/data", options)

  .then((response) => console.log(response.data))

  .catch((error) => console.error(error));

const getData = () => axios.get("https://api.example.com/data", options);

try {

const response = await getData();
console.log(response.data);

} catch (error) {

console.error(error);

}



Data fetching in React
F et ching dat a is a side ef fect , React  is not  ver y good at  handling side ef fect s (t her e is useEf fect  but ...)

Ideally, we want  t o delegat e t his t o somet hing out side of  React ...



Tanstack Query
$ npm i @tanstack/react-query

$ npm i -D @tanstack/eslint-plugin-query

react-query  is a libr ar y for  managing ser ver  st at e in your  React  applicat ions

it s feat ur es include
caching
deduplicat ing r equest s
loading and er r or  st at es
backgr ound updat es
opt imist ic updat es
paginat ion
and soo much mor e... (ser iously, go r ead t he docs)

T LDR: It 's a swiss ar my knife for  dat a fet ching, and it 's ver y easy t o use (over  implement ing all of  t his your self )

https://tanstack.com/query/latest/docs/framework/react/guides/important-defaults


Tanstack Query - usage
import { useQuery } from "@tanstack/react-query";

const queryClient = new QueryClient();

const App = () => {

return (
// Provide the client to your App

<QueryClientProvider client={queryClient}>

<Todos />

</QueryClientProvider>

  );

};



Tanstack Query - Queries
Used t o get  t he dat a f r om t he ser ver
Unless specif ied ot her wise, t he HT T P will r un when t he component  mount s (sk ipT oken)

const Todos = () => {

const query = useQuery({ queryKey: ["data"], queryFn: getData });

return (

<div>

<ul>

        {query.data?.map((todo) => (

<li key={todo.id}>{todo.title}</li>

        ))}

</ul>

</div>

  );

};

Each component  r efer r ing wit h t he same queryKey  will shar e t he same dat a
If  mult iple component s r equest  t he same dat a, t he r equest  will be deduplicat ed, only one r equest  will be made

https://tanstack.com/query/latest/docs/framework/react/guides/disabling-queries#typesafe-disabling-of-queries-using-skiptoken


Tanstack Query - Mutations
Updat es t he ser ver  st at e

const UpdateTodos = () => {

// Access the client

const queryClient = useQueryClient();

// Mutations

const mutation = useMutation({
mutationFn: updateData,

onSuccess: () => {

// Invalidate and refetch

      queryClient.invalidateQueries({ queryKey: ["data"] });
    },

  });

const handleClick = useCallback(() => {
    mutation.mutate({

id: Date.now(),

title: "Do Laundry",

    });
  }, [mutation]);

return <button onClick={handleClick}>Add Todo</button>;

};



Resources
F igma logo
Mat er ial UI sit e scr eenshot

Ant Design
T ailwind UI
Kiwi Or bit
MS F luent  UI
React  Quer y
React  Quer y - sk ipT oken
React  docs
MDN - F et ch
Axios

https://upload.wikimedia.org/wikipedia/commons/3/33/Figma-logo.svg
https://mui.com/
https://ant.design/
https://tailwindui.com/
https://kiwicom.github.io/orbit/
https://developer.microsoft.com/en-us/fluentui
https://tanstack.com/query/latest/docs/framework/react/guides/important-defaults
https://tanstack.com/query/latest/docs/framework/react/guides/disabling-queries#typesafe-disabling-of-queries-using-skiptoken
https://reactjs.org/docs/getting-started.html
https://developer.mozilla.org/en-US/docs/Web/API/Fetch_API
https://axios-http.com/

