Designing
Components ™ = ™ ™=
and States ' )

e Shift from static screens to
reusable, state-aware component architecture

e States replace page-by-page design with
systematic, predictable behavior

e Improves designer-developer handoff,
Ul consistency, and user understanding

® Roadmap: discover, define, compose,
document, and scale stateful components

@ Dpiscover © oerine €© cowrosk @ pocument © scaie

Understand needs, users, Define component structure, Build components that are Create clear guidelines, Evolve the system
and existing patterns. variants, and states. flexible and scalable. examples, and dos & don'ts. and drive adoption.



The Mental Model: Components as State Machines

; ; ; BUTTON COMPONENT STATE MACHINE
e A component is a container with

a finite set of visual and
behavioral states

e States are mutually exclusive:
default, hover, active, disabled,
loading, empty, error, success
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e State thinking replaces
static screen-by-screen design
with dynamic system design

e Design components directly A ! = R —— >

parallel front-end component
patterns (React, Vue,

web components) o A
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The 5 Core Interactive States You Can't Skip

Default Hover Active/Pressed Focus Disabled

/
e Default: the resting, e Hover: pointer e Active/Pressed: e Focus: high-contrast e Disabled: clearly
baseline appearance affordance on desktop; momentary feedback indicator critical for non-interactive with
of the component never rely on it for touch on click or key keyboard navigation perceivable, reduced

activation affordance



| Beyond the Basics: Data-Driven and Feedback States

« Loading: spinners, skeleton COMMON FEEDBACK STATES IN A CARD COMPONENT

screens, and progress bars;
announce with aria-busy

TN
« Empty: explain why it's PR ( v )
empty and provide a clear N—
next action; never just
blank space
P— Nothing here yet Something went wrong All set!
* Error: highly visible, clear This is empty because We couldn't load this Your changes have
explanation, and a path to Loading you haven't added any content. Please try again. been saved.

y i i items.
We're getting things '
recovery; never color alone 8
¥: s ready for you... ; C Try again

Add your first item
Contact support

» Success: transient
confirmation that an

action completed STATE TRANSITIONS

* Partial/Incomplete: ° - - ._
zero-data and partial-fill o e ﬂ(\/]l ¢ A ' O% (‘;)

® @
treatments for content

components . y
Loading Empty Error Partial/Incomplete Success

System is working No data to show Something failed Some data available Action completed
or fetching data yet to load or partially filled successfully



The State Matrix:

Crossing States with Variants

I INTERACTION STATES 1
* Interaction states L\\) ®
EE% multiplied by approved Default Selected Disabled
variants creates the -
full matrix —
b Button
Extra
+ Every cell must be Large
@ deliberately designed, —
not discovered in o——0
production 2 b4 Button
Z Large
<
% _________________
» Semantic tokens drive > = f
: ; i i |
@ consistent state styling a i m m | Button
across all variants Medium . |

=0 .
« If the matrix balloons, Ee=t m m @ Button Button
Small

decompose the —

component or

use composition ;

[ Every cellis a
deliberate design decision
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i Component Boundary

4 Composition Flow

Identify components by
single responsibility, data
alignment, and reuse signals

Atomic Design (atoms,
molecules, organisms) is
a mental model, not a
linear process

Delay extraction until
you have real reuse to
avoid premature
abstraction

Audit existing products
with component
inventories and

state tables BOUNDARIES

Dotted lines define
component boundaries
—encpasulation
enables reuse,
consistency, and
change isolation.

ATOMS

Fundamental building
blocks

MOLECULES

Groups of atoms
forming simple
components

ORGANISMS

Complex sections
of Ul

PAGE LAYOUT
Assembled organisms
to form complete
screens
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Mapping States for a Single Component

e Exhaustively list all states using a step-by-step audit: interactive, data,

validation, and edge cases COMPONENT ANATOMY
* Use state inventory worksheets and trigger tables; columns: state, Icon Label Trailing icon

(optional) (text) (optional)

trigger, token, accessibility

* Apply canonical vocabulary: default, hover, focus, active, disabled,
loading, empty, error, success

e Common missing states: focus-visible, loading, empty, error,
and edge cases like long text or overflow

Focus ring

Container

(button) (visible on focus)
B STATE INVENTORY WORKSHEET
i= STATE 4, TRIGGER © TOKEN () ACCESSIBILITY
STATE TRANSITIONS
Page load / Meets contrast
Default e 2 D Mo interaction btn/default AA (normal text) %
T Default
: eets contras
Hover m % Pointer over btn/hover P - / \
Tab / Keyboard Visible focus i
Focus [ Label > ] Tab ) cocus btn/focus indisabori2es @ m < m
o Label 5 @ Click / Key down Btn/active Meets contrast
(Enter or Space) AA (normal text) -
Active
= Disabled state ’ Meets contrast
Disabled Label > ® AR btn/disabled AA (disabled) @ l
. - . Async action ’ Announce status ‘
Loading O Loading... > o btn/loading ool Sl el . v ,
i Loading Empty | i Error | Success |
s e L i . I
! " 1 Mo data Informative text [ SEERE L - CSEREL SR PN LR 4
Empty :.______H?_IE?T_S _______ ! @ available i provided i
Action failed / Error identified
o & Error state Phiee aria-invalid="true" @
Disabled
Action succeeded / Status message
Success © Success > @ Complatad btn/success available @



Transitions and Lifecycles

® State changes communicate through meaningful motion, not decoration

Component
® Mount, update, and unmount phases each have distinct design implications

State Layer

® Design for interrupted or failed transitions; never leave a component stuck Motion Layer

Surface
® Specify animation triggers, duration, and easing explicitly for handoff

TOAST NOTIFICATION LIFECYCLE

@ MOUNT (2 VISIBLE @ﬂ EXIT @ INTERRUPTED

Component enters Stable and interactive Component leaves Transition canceled

Profile saved D Profile saved A9, Profile saved @ Profile saved
Your changes have been saved. Your changes have been saved. | Your changes have been saved: Your changes have been saved.

Fade in + slide up Auto dismiss after Fade out + slide up Revert to stable state
200ms / ease-out 3,000ms 200ms / ease-in without visual jump
® @ o ~—— - @------mmm--
Trigger: showToast() State: visible Trigger: dismiss() Trigger: interrupt()
% TRIGGERS ® DURATION _/\ EASING (1 INTERRUPTION
Events that start transitions Define time in milliseconds Control acceleration curves !L) Handle cancel and rollback



| Composing Components

into Interfaces

Ch

[
[

F*%
il

Nest components via parent-
child boundaries that share
state through context, not
prop drilling

Prefer slots and children for
composition over configuration
to avoid prop explosion

Use compound component
patterns (Root, Trigger,
Content) for flexible, implicit
state sharing

Design specifications must
prevent state duplication and
prop bloat across nested
components

Example: Form Component Hierarchy

Form (Root)

Provides context (form state)

8 Field (Child)

Name Email

Input Input
type="text" E

Field (Child)
&

type="email"

Props / Context Flow Down

& State and handlers provided
from parent to children

Parent Component

Owns state and provides context

Field (Child)

Password

Input
type="password"

‘?‘ Events / Updates Bubble Up

User interactions bubble up

. to update parent state

Child Component

Consumes context and composes Ul l

Owns the single
source of truth
(form state)

Censurnes context
avoiding prop
drilling

Ul elements emit
events upward

A\ DataFlow

. Down: props/context

Up: events/updates



—
Slot-Based Design and

Composition Patterns

e Slot APIs give consumers
content control; components

handle layout and accessibility

* Props for simple variations;
slots for unpredictable,
open-ended customization

Headless components
separate logic from
presentation for maximum

flexibility | CONTENT B

e Naming conventions: Root,
Trigger, Content, Header,
Footer, Title, Description =@ FOOTER o

©00

STATE TRANSITIONS

E N.iﬁ

EMPTY PARTIALLY FILLED FILLED




Documenting Components and States for Handoff

Component: Button
Primary action button used to trigger main workflows.

m What developers need:

o - Anatomy Props
S — - What developers need: all states,
A component mapping, interactions, Icon (optional) l.allml Icon sr,:'mc:ng Prop Type Default Description
responsive rules, and data specs label string - Teosh chpleyecl

1

1

4 in the button
L é'r

Left N : Right variant enum primary ?W‘]e varant )
AL S t primary, secondary
p.—'lddingc Button LabEI @parirjing
size enum md Size (sm, md, Ig)
m Structuring docs: _ - & | dcandanat
RS i (optional)
. Height: 40px
- Structuring docs: purpose, anatomy, disabled: | Bootean false Disables the
. ' ' Corner radius: 8px button
props, states, variants, do's & don'ts, e
and accessibility
States Accessibility
Default Hover Focus Active Disabled Loading Keyboard: Tab to focus, Enter/Space to activate
- = =
- Tools & formats: Flgma annotations, ((‘T‘)) Screen reader: Announces label and state
S book Z heiah d Resting state Pointer over Keyboard focus Pressed state Mot interactive In progress
isibl li
torybook, Zeroheight, an (visible outline) O e e
living documentation
Variants Do’s & Don'ts Interactions
o L @ Don't [ Default ]—b[ Hover J—b Active
* m The handoﬁ checkhst: Tertiary « Use for primary actions + Den't use for navigation I i I
+ Keep labels concise + Don't use unclear labels 1 |
o o + Maintain sufficient + Don't disable without o S ol THLl e e— ;
The handoff checklist: state i el s { }

completeness, focus visibility,

edge case annotations, and
Responsive Rules

Desktop Size: md (40px height) Tablet Size: sm (36px height) Mobile Full width button
= 1024px leon + label inline - 768px -1023px  Icon + label inline < 767px Icon + label inline

contextual review




Figma to Code: Aligning Design and Development

FIGMA
Dev Mode

e B e Button / Primary

Variables Properties

Color Small Medium Large

Text i State Default Hover Active
» Spacing
® Radius

@ Shadow

Dev resources
3 Inspect
Measurements

1 Code

TOKEN TO PIXEL CASCADE

“Colopog,:
o Primap-
#2563eg d 16

iy "-:'dius-.n\ 4 [

” ) e -

i T8
“SPace-p,

px }

16

DESIGN TOKENS SEMANTIC TOKENS COMPONENTS

Built with tokens
and constraints

Global design
language

Meaningful,
role-based values

STORYBOOK

Component Library

STORIES

Fini

v Button
Overview
Default
Hover
Active

Disabled

SINGLE SOURCE

OF TRUTH > Input
Component linked > Checkbox

to Storybook N

> Modal

CODE

Tokenized styles

in code

PIXELS

Consistent Ul
across platforms

Button / Overview

Default Hover Active Disabled

Button | Button Button Button
Controls
Name Control Value
size mediurm
state select default

iconLeading n r}

iconTrailing
Use Figma Dev Mode, variables, and

clear layer naming for handoff

Variants and component properties
reveal state logic to developers

Annotate focus, precedence, overflow,
and edge cases—not the obvious

Link Figma components to Storybook
stories for a single source of truth




Testing Component Behavior

- Design review: verify all states,
not just default, before handoff

Focus visible

Email

Error with text

Please enter a valid email address. o

- Acceptance criteria: focus visible,
error with text, loading announced,
disabled perceivable

St Loading... Loading
. announced

Continue

Disabled
perceivable

O000

- Visual regression testing: catch
unintended visual changes early

- Prototype state transitions to
validate behavior before build

Default Focus Error Loading Disabled

= —

— )




Focus: visible, high-contrast,
distinct from hover; meets
WCAG 2.4.7 and 2.4.11

Error: never color alone;
include icon, text, and
associate message with field

Disabled: perceivable by
screen readers; explain
why; consider read-only
instead

Loading: announce with
aria-busy or live regions;
not just a visual spinner

State testing: verify all
states work without relying
on color

SAME BUTTON, DIFFERENT STATES

DEFAULT

Normal state

Els

W

b s E Submit ] ---------

Keyboard focus

. [ © Ssubmit ] -----------

Validation error

Please enter a valid email address.

W

LOADING {

aria-busy="true"

::.. Submitting... l ----------

| ‘)) Submitting, please wait.
, This may take a few seconds.

W

DISABLED ‘ B submit ‘ ___________

Not interactive

‘)) Submit unavailable. Form is read-only
because the review period has closed.

Clear, standard I
appearance

High-contrast,
distinct focus
indicator

Icon + text error
associated with
the field

Announced via
aria-busy or
live regions

Perceivable to
assistive tech;

explain why




| Scaling to Design Systems

GOVERNANCE
Product
p 5 . @) CoreTeam i @ :
Co? Hybrid governance: core @ (Fowdations) |¢ p-N ::J.:;n::;::::)
(7} team owns foundations,
product champions bring ;

Foundations

real use cases v \
Aq N

. Web App
1
. - Design tokens as shared 1\:
. ag s ... ¥
3 language: primitive - Pattens | W43 | _ ’ | Nt
semantic = component ~
tiers
Components ." o = e l
1 Analytics
= = -
-Contribution path: propose, . ...ines x| - v . - .
review, build, document, P e T ® ® o b peidces
release, measure ,
v v :
2se Token
Semantic Tokens = —— s Abstra
{Meaning & Intent) | textmuted bg.surface
y ¢ v Token
S -Track adoption: component ¢
Component Tokens FoUERRE s | v i :
alil usage, token health, StuctresPots) | T | @
detachfnfe.nt rates, ! . .
accessibility defects o :
ixels
(Rendered UI) m Vnpat «©

Pixel




From Concept to Implementation:

QO merATE

Button - State Matrix

Primary Action Primary Button Primary Button Gather feedback
e £ | Default  Hower  Pressed Disabled Leading - o v
| Hover vt Q @ Hover | Y
User needs |5 = k W
and scenarios withkon | (O ® g
- o0 o G f ol
] 4 Analyze
Edgecases N ravien @ @ @ Disabled Update Measure insights
and risks Disabled component
veie| @ | O | @ & Learn
*
Current patterns \
and gaps
Test with real data = Pricritize ~
@ Keyboard accessible improvements
@ Screen reader friendly
; Handoff with clarity using
Exol d Defi . Design the full state 5 5
xplore needs, use cases, efine states, triggers, e o ent Figma, Storybook, Test across states with Iterate based on feedback
and component behavior. and rules. S Zeroheight, and shared real data and assisstive and data to continuously
S eal design tokens. technologies. improve.
@ Discover, define, document, handoff, test, and iterate on stateful components PRe et > Default ‘ i et
{1}
| disable \ -
: A A
o o . : ; : : request | | complete
® Integrate state design into existing sprints without slowing delivery o’ ! g
Disabled fmmmm £ Loading { Hover
g 5 . o = A
@ Align teams with Figma, Storybook, Zeroheight, and shared design tokens !
I
| enable press
@ Start with states, design the full matrix, document everything, test with real data

—> Useraction  =-=---- > System response --=--=---5 Conditional
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