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/] REDES

let state = {
tasks: [],
filter: "all’, // "all’, "active’, ’'completed’
isLoading: false

b

// IRREDEHT
function updateState(newState) {

state = { ...state, ...newnState };
renderUI(); // REEEERICUIZEH
}
// UIDIEE

function renderUI() {
/) REICETWTUIAESE
console. log(" IRTEDH R U #:’, state. tasks. length);
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console. logC IRED 7 14 JLY —:", state.filter);

2025/06/16

I %3 H

// ToDo7 V) &r—2 3 v DERWIRREEIE
const todoState = {
tasks: [
{ id: 1, text: "4FAES’, completed: false },
{ id: 2, text: "ERAE/ER’, completed: true }
1
newTaskText: ',
showCompleted: true

b

/8RBT %EH
function addTask(text) {
const newTask = {
id: Date.now(),
text: text,
completed: false
};
todoState. tasks. push(newTask);
todoState.newTaskText ="’ ; // AA@EI YT

// Ul&=&E#H
updateTaskList();
updateInputField();

// V1% BT 3%

function updateTaskList() {
const taskList = document.getElementById(’ taskList’);
taskList. innerHTML = todoState. tasks

.filter(task => todoState.showCompleted || !task.completed)
.map(task => “<li>${task.text} (${task.completed ? =7’ : "KRET N/ Li>)
Ljoin(C7);

}

| ReoEE L 5%

1.

Fr)r—vavikg
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TPIVr—oa vk THEINDRE !

const appState = {
// T—HIREE
tasks: [],
users: [1],

// ULYREE

currentView: ’list’, // ’'list’, ’edit’, ’settings
isLoading: false,

selectedTaskId: null,

// BREIREE

theme: ' light’,

language: 'ja’,

itemsPerPage: 10
};

2. AvR—Y MREE
BEDEHS (AVR—FV ) TORMEAINBIRE

/] BRAYANAT #—LDIREE

const taskFormState = {
inputValue: ',
isValid: true,
validationMessage: '’,
isSubmitting: false

b

/] B AVREE—T I DIRE
const editModalState = {
isOpen: false
editingTaskId: null,
tempText: ',
hasChanges: false

b

3. —RHLRE
1 —DRERICOHBEET 2RE :

// RSy 7ROy TOIREE

const dragState = {
isDragging: false,
draggedTaskId: null,
dropZone: null
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b

/] BE - T4 —DIRE

const filterState = {
searchQuery: ',
selectedTags: [],
sortBy: ’'createdAt’,
sortOrder: ’desc

b

| REeEE/ Y —>
1. Bfint+r7ozy NER
class SimpleTodoState {

constructor() {
this.data = {

tasks: [],
filter: "all’,
nextId: 1

b

// RREDEE
getState() {
return { ...this.data }; // AEMAFEDALHIEL—%IRT

// # R DEM
addTask(text) {
const newTask = {
id: this.data.nextId++,
text: text,
completed: false,
createdAt: new Date().toISOString()
};
this.data. tasks. push(newTask);

return newTask;

}
/] BRUDEH
updateTask(id, updates) {
const taskIndex = this.data. tasks. findIndex(task => task.id === id);
if (taskIndex > -1) {
this.data. tasks[taskIndex] = { ...this.data. tasks[taskIndex], ...updates };
return this.data. tasks[taskIndex];
}
return null;
}

// B R DHIER
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deleteTask(id) {
const taskIndex = this.data. tasks. findIndex(task => task.id === id);
if (taskIndex > -1) {
return this.data. tasks.splice(taskIndex, 1)[0];
}

return null;

/] T4 —DHRE
setFilter(filter) {
this.data. filter = filter;

/] 74N E—FHY AT DG
getFilteredTasks() {
switch (this.data.filter) {
case 'active’:
return this.data. tasks.filter(task => ltask.completed);
case 'completed’ :
return this.data. tasks. filter(task => task.completed);
default:
return this.data. tasks;

// {ERH
const todoState = new SimpleTodoState();
todoState. addTask(' £HE2E S’ );

todoState. addTask( ER A ERK’ ) ;
console. log(todoState. getFilteredTasks());

2, ARV NBRBRREERE

class EventDrivenTodoState extends EventTarget {
constructor() {

super();
this.data = {
tasks: [],
filter: "all’
};

/] REEEBERICARY MERK
_notifyChange(eventType, data = {}) {
this.dispatchEvent(new CustomEvent(eventType, {
detail: { state: this.getState(), ...data }
1);

addTask(text) {

const newTask = {
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id: Date.now(),

text: text,

completed: false,

createdAt: new Date().toISOString()

b

this.data. tasks. push(newTask);
this. notifyChange(’ taskAdded’, { task: newTask });

return newTask;

toggleTask(id) {

const task = this.data.tasks.find(t => t.id === id);

if (task) {
task. completed
task. updatedAt

ltask. completed;
new Date().toISOString();

this. notifyChange(’ taskToggled’, { task: task });

}

return task;

getState() {

return JSON. parse(JSON.stringify(this.data)); // Deep copy

// fERA

const todoState = new EventDrivenTodoState();

/] REEEZ) Y RV

todoState. addEventListener (' taskAdded’, (event) => {
console. logC # R MEMINFEFLA:, event.detail. task);

updateUI();

saveToLocalStorage(event.detail.state);

1)

todoState. addEventListener(’ taskToggled’, (event) => {

console. logC ¥ RV DETREAZEEINFE L7/:’, event.detail. task);

updateUI();

saveTolLocalStorage(event.detail.state);

1)

2025/06/16

| R VIR Y —>

1. Ty vaBlE@H (REEERICUIZEH)

class TodoApp {
constructor() {

this.state = new EventDrivenTodoState();

this.setupEventListeners();

this. render();
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setupEventListeners() {
// REOEEEY v 2 LTUI%EH
this.state,addEventListener(’ taskAdded’, () => this.render());
this.state.addEventListener (' taskToggled’, () => this.render());
this.state.addEventListener (' taskDeleted’, () => this.render());
this.state.addEventListener(’ filterChanged’, () => this.render());

render () {
this. renderTaskList();
this.renderFilterButtons();
this. renderStatistics();

renderTaskList() {
const taskList = document.getElementById(’ taskList’);
const tasks = this.state.getFilteredTasks();

taskList. innerHTML = tasks.map(task => °
<div class="task-item ${task.completed ?

’

completed : '7}">
<input type="checkbox” ${task.completed ? ’'checked’ : '’}
onchange="app. toggleTask(${task. id})”">
<span>${task. text}</span>
<button onclick="app.deleteTask(${task. id})”>HIFR</button)>
</divy
N).ioin(C’);

/) A—=F=Toav
addTask() {
const input = document.getElementById(’ taskInput’);
if (input.value.trim()) {
this.state.addTask(input.value.trim());

7y

input.value = ;

toggleTask(id) {
this.state. toggleTask(id);

2. {RIEDONEDZEHEH

class VirtualDOMTodoApp {
constructor() {
this.state = { tasks: [], filter: "all’ };
this.previousVirtualDOM = null;
this. render();

7136
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// ARFEDOM®D 4 B

createVirtualDOM() {
const filteredTasks = this.getFilteredTasks();

return {
type: div’,
props: { className: 'todo-app’ },
children: [
{
type: "div’,
props: { className: ’task-list’ 1},
children: filteredTasks.map(task => ({
type: 'div’,
props: {
className: “task-item ${task.completed ? 'completed” : "'},
’data-task-id’ : task.id

1,
children: [
{
type: " input’,
props: {
type: ’checkbox’,
checked: task.completed,
onchange: () => this.toggleTask(task. id)
1
|
{
type: ’span’,
props: {},
children: [task.text]
}
]
)
}
]

// ENRH & ERODOMNERT
render() {
const newVirtualDOM = this.createVirtualDOM();

if (this.previousVirtualDOM) {
this.updateDOM(this.previousVirtualDOM, newVirtualDOM);
} else {
this.createDOM(newVirtualDOM);

this.previousVirtualDOM = newVirtualDOM;

// REEF AV Y R

updateState(updater) {
const newState = updater(this.state);
this.state = { ...this.state, ...newState };
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this.render(); // REFHERICEHEE

| localStorage & i

class PersistentTodoState {
constructor(storageKey = ' todoAppState’ ) {
this.storageKey = storageKey;
this.data = this. loadFromStorage();

this.subscribers = [];

// localStorageh 5 IRRE% FpdriA &
loadFromStorage() {

try {
const saved = localStorage.getItem(this,storageKey);

return saved ? JSON.parse(saved) : this.getDefaultState();
} catch (error) {

console.error C JREEDEFTAHIA A ITKEK:", error);

return this.getDefaultState();

// localStoragellREEA (R7F
saveToStorage() {

try {
localStorage.setItem(this.storageKey, JSON.stringify(this.data));

console. logC REZRIFLELL);

} catch (error) {
console.error C JREEDIRTFICKE:, error);
/] BERRREDIGEDUIE
this.handleStorageError(error);

// T 7 #I NREDERE
getDefaultState() {
return {
tasks: [1],
filter: "all’,
settings: {
theme: ' Light’,
autoSave: true
},

lastSaved: null

b

// REEEBEDES
subscribe(callback) {
this. subscribers. push(callback);
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return () => {

this.subscribers = this.subscribers. filter(sub => sub !== callback);

b

// REEEDBRM
notify() {
this.subscribers, forEach(callback => {
try {
callback(this.getState());
} catch (error) {
console.error C JREEZE DB TIT S —: ", error);

1)

// REEH (BBREFENE)

setState(updater) {
const newData = typeof updater === "function’ ? updater(this.data) : updater;
this.data = { ...this.data, ...newData, lastSaved: new Date().toISOString() };

if (this.data.settings?.autoSave) {
this.saveToStorage();

this.notify();

/] BRVBIEXY Y R
addTask(text) {
this.setState(state => ({
tasks: [...state.tasks, {
id: Date.now(),
text: text,
completed: false,
createdAt: new Date().toIS0String()
}H]
1)

toggleTask(id) {
this.setState(state => ({
tasks: state. tasks.map(task =>
task. id === id
? { ...task, completed: !task.completed, updatedAt: new Date().toISOString() }
1 task

1)

getState() {
return JSON. parse(JSON.stringify(this.data));
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// 1ERBA

const persistentState = new PersistentTodoState();

// ARREEE D

const unsubscribe = persistentState.subscribe((newState) => {
console. log(" REENEFH I F L7:’, newState);
updateUI(newState);

b

// BRI DEM
persistentState.addTask(C FTL W4 2 %27);

| < HBEEBWEFESR

FE->7H1: RBOEHEZER

/] BVl REEERER
state. tasks. push(newTask); // B A EEE
state. tasks[0].completed = true; // EIfFRAAFRTE 4N

FE-o7f2: UIERBOFES

/) BWE UL & EML L CIRREE LR
function deleteTask(id) {

tasks = tasks.filter(task => task.id l== id);
// VIOEHFEENTWS

}

&> 7 f13: RBDBELHE

/I BWE BEYT 2REER 4 ICER

let tasks = [];

let taskCount = 0;

let completedCount = 0;

// ITNBIEET tasks MOEETE S0, EHELTWS

ELWAN: FEMER > TREBEH

/] BWEI : FiLWA TV MBEER
const newState = {

...State,
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tasks: [...state.tasks, newTask]

b

2025/06/16

ELWH2: REEERO—E L UIEH

function updateState(newState) {
state = { ...state, ...newState };
renderUI(); // %I UIAEEH
saveToStorage(); // ®EICIH U Tk

ELWEIE: RERBOEE

/I B\ BERRED SIRERELZEE
function getStatistics(tasks) {
return {
total: tasks. length,

completed: tasks.filter(t => t.completed). length,
remaining: tasks.filter(t => !t.completed). length

b

| RS~y 7 (BEEIR)

EEE : & - Observer /Ny —Y

BIEM: REDOZTEAEROUIOVR—IY MIWEMICBHNT 2-00EK

E"]@/f’y—‘/f“?o

class ObservableState {
constructor(initialState = {}) {
this.state = initialState;
this.observers = [];

/] FTHF—=N—DEH
subscribe(observer) {
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this.observers. push(observer);
return () => {
this.observers = this.observers.filter(obs => obs !== observer);

b

// REDEFH B
setState(updates) {
const prevState = { ...this.state };

this.state = { ...this.state, ...updates };

/] BTDFTH—N—|IEBR%=BH
this. observers. forEach(observer => {
observer(this.state, prevState);

1)

getState() {
return { ...this.state };

// EEOUIa Y R—3 ¥ b TER

const appState = new ObservableState({

tasks: [],

filter: "all’

theme: ' light’
});

// BAY YA RNAVE—%V b
const taskListComponent = {
init() {
this.unsubscribe = appState.subscribe((newState, prevState) => {
if (newState.tasks !== prevState. tasks || newState.filter !== prevState.filter) {
this. render();
}
1
1

render() {
const { tasks, filter } = appState.getState();
[/ BRIV ANDLYH )T
console, logC # RV Y X N%&EH:', tasks. length);
¥

destroy() {
this. unsubscribe?. ();
}
¥

// BERERIVE—FV K
const statisticsComponent = {
init() {
this.unsubscribe = appState.subscribe((newState, prevState) => {

if (newState.tasks !== prevState. tasks) {
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this. render();

}
1
1,
render() {
const { tasks } = appState.getState();
const completed = tasks.filter(t => t.completed). length;
console. log(C#ist=E#H: ${completed}/${tasks. length} =7 );
}
};
// {EFBI

taskListComponent. init();

statisticsComponent. init();

appState.setState ({
tasks: [
{ id: 1, text: "4 R4 1, completed: false },
{ id: 2, text: "4 R%92, completed: true }

1)

EER : & - State Machine (JREEBHEM)

BIEME: B|HEAVIZO-—PREBBEZMARICERL. FHLAWVREZEER
CIBICEETT,

class TaskStateMachine {
constructor() {
this.states = {
“idle’: |
transitions: {
"START ADD’ : ’adding’,
"START EDIT : ’editing’,
"START DELETE’ : ’confirming delete
}
},
“adding’ : {
transitions: {
"SUBMIT  : " idle’,
"CANCEL’ : " idle’
}
},
"editing’ : {
transitions: {
"SAVE’ : ’idle’,
"CANCEL’ : ’idle’
}
},
"confirming delete’ : {

transitions: {
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"CONFIRM : ’idle’,
"CANCEL’ : "idle’

}
b

this.currentState = " idle’;
this.data = {
tasks: [],
editingTaskId: null,
deletingTaskId: null
b

H A

const currentStateConfig = this.states[this.currentState];

transition(action, payload

const nextState = currentStateConfig. transitions[action];

if (InextState) {
console.warn(CExp72EFZ: ${this.currentState} -> ${action}’);

return false;

console. log(CJRREEBFL: ${this.currentState} -> ${nextState} (${action})’);

// KRR DEIEH

this.executeTransitionEffects(action, payload);

this.currentState = nextState;

return true;

executeTransitionEffects(action, payload) {
switch (action) {
case 'START EDIT :
this.data.editingTaskId = payload. taskId;
break;
case 'START DELETE’ :
this.data.deletingTaskId = payload. taskId;
break;
case ' SUBMIT :
if (this.currentState === "adding’) {
this.data. tasks. push({
id: Date.now(),
text: payload. text,

completed: false

1

}

break;

case ' SAVE’:

if (this.currentState === "editing’) {
const task = this.data. tasks.find(t => t.id === this.data.editingTaskId);
if (task) {

task. text = payload. text;

}
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this.data.editingTaskId = null;

}
break;
case ' CONFIRM :

if (this.currentState === "confirming delete’) {
this.data. tasks = this.data. tasks.filter(t => t.id !== this.data.deletingTaskId);
this.data.deletingTaskId = null;

}

break;

case ' CANCEL’ :
this.data.editingTaskId = null;
this.data.deletingTaskId = null;

break;

canTransition(action) {
const currentStateConfig = this.states[this.currentState];

return !lcurrentStateConfig. transitions[action];

getCurrentState() {

return this.currentState;

getData() {
return { ...this.data };

// 1ERA

const taskMachine = new TaskStateMachine();

// UIREICE D CRREER
function startEditTask(taskId) {
if (taskMachine.canTransition(’ START EDIT )) {
taskMachine. transition(’ START EDIT’, { taskId });
showEditForm(taskId);
} else {
console. log(C BEREE— RICANTEA);

function saveTask(text) {
if (taskMachine.canTransition(’ SAVE')) {
taskMachine. transition(’ SAVE’, { text });
hideEditForm();
updateTaskList();

EEE :h - ReduxED/NY—Y
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BeEM: KBELTT)4Hr—> 3y THR—MARK

/\019_\/‘63_0

// Action Types

const ACTION TYPES = {
ADD TASK: ’"ADD TASK’,
TOGGLE TASK: ’TOGGLE TASK’,
DELETE TASK: 'DELETE TASK’,
SET FILTER: ’SET FILTER’,
SET LOADING: ’SET LOADING’

};

// Action Creators
const actions = {
addTask: (text) => ({
type: ACTION TYPES.ADD TASK,
payload: { text, id: Date.now() }
b,

toggleTask: (id) => ({
type: ACTION TYPES.TOGGLE TASK,
payload: { id }

b,

deleteTask: (id) => ({
type: ACTION TYPES.DELETE TASK,
payload: { id }

b,

setFilter: (filter) => ({
type: ACTION TYPES.SET FILTER,
payload: { filter }
P
};

// Reducer

Beas
REE

BERRIDLODEE

function todoReducer(state = getInitialState(), action) {

switch (action. type) {
case ACTION TYPES.ADD TASK:
return {
...state,
tasks: [...state. tasks, {
id: action.payload. id,
text: action.payload. text,

completed: false,

createdAt: new Date().toIS0String()

}]
I

case ACTION TYPES.TOGGLE TASK:
return {
...State,

tasks: state.tasks.map(task =>
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task. id === action.payload. id
? { ...task, completed: !task.completed }
1 task
)
Y

case ACTION TYPES.DELETE TASK:
return {
...state,
tasks: state. tasks.filter(task => task.id !== action.payload. id)
};

case ACTION TYPES.SET FILTER:
return {
...state,

filter: action.payload. filter

I

default:

return state;

// Simple Store Implementation
class SimpleStore {
constructor(reducer, initialState) {
this. reducer = reducer;
this.state = initialState;

this. listeners = [];

dispatch(action) {
console. log("Action dispatched:’, action);
this.state = this.reducer(this.state, action);

this. listeners. forEach(listener => listener(this.state));

getState() {
return { ...this.state };

subscribe(listener) {
this. listeners.push(listener);
return () => {
this. listeners = this. listeners.filter(l => | == listener);

b

function getInitialState() {
return {
tasks: [],
filter: "all’,
isLoading: false

b

18/ 36



70aY hT Y R_REERE 2025/06/16

// fERB

const store = new SimpleStore(todoReducer, getlnitialState());

// REEE D

store.subscribe((state) => {
console. log(’ State updated:’, state);
updateUI(state);

});

/] U avDET
store.dispatch(actions.addTask(CEHrL WS X %27));
store.dispatch(actions. toggleTask(1));

store.dispatch(actions.setFilter(’ completed’));

EZERE : fh - Reactive Programming (RxJS/E)

BIEM: FRAYTFT— VAN —LERBEBLZMEAEDET. SYBESHHRD
—KZELLHICERATY,

// Simple Observable Implementation
class Observable {
constructor(subscribe) {
this.subscribe = subscribe;

1
map (fn) {
return new Observable(observer => {
return this. subscribe({
next: value => observer.next(fn(value)),
error: err => observer.error(err),
complete: () => observer.complete()
1
1
1

filter(predicate) {
return new Observable(observer => {
return this. subscribe({
next: value => predicate(value) && observer.next(value),
error: err => observer.error(err),

complete: () => observer.complete()
1)
1)

static fromEvent(element, eventType) {

return new Observable(observer => {
const handler = event =)> observer.next(event);
element.addEventListener(eventType, handler);

return () => element.removeEventListener(eventType, handler);
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1)

// Reactive State Management
class ReactiveState {
constructor(initialState) {
this.state = initialState;
this.stateSubject = new Observable(observer => {
this.observer = observer;
observer.next(this.state);
return () => { this.observer = null; };

1)

setState(updates) {
this.state = { ...this.state, ...updates };
if (this.observer) {

this.observer.next(this.state);

select(selector) {

return this.stateSubject.map(selector);

getState() {

return { ...this.state };
1
}
// ERH
const reactiveState = new ReactiveState({
tasks: [],
filter: "all’
});

/] HEDREBOEE % B4
const tasks$ = reactiveState.select(state => state. tasks);
const activeTaskCount$ = tasks$.map(tasks =)
tasks. filter(task => ltask.completed). length
)i

// W&
tasks$. subscribe({
next: tasks = {
console. logC # RUNEHFH I F L7:’, tasks. length);
renderTaskList(tasks);
1
});

activeTaskCount$. subscribe ({
next: count =) {
console. logC KT H R V%", count);
updateBadge(count);
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1
});

[/ AAARYRNDANY) — L4
const searchInput = document.getElementById(’ searchInput’);

const searchInput$ = Observable. fromEvent(searchInput, ’input’)
.map(event => event. target.value)

.filter(query => query. length > 2);

searchInput$. subscribe({
next: query => {
console. logC |V TV, query);
// WRIFRUWIE

1)

2025/06/16

BEEE @R - SFLVYTF7RI—Y

BEM: REEHEORER (OJ, REF. N TFT—Yay) aHE—mIC0E
T5HDICERATY,

// Middleware Pattern for State Management
class StateManager {
constructor(initialState) {
this.state = initialState;
this.middlewares = [];
this. subscribers = [];

use(middleware) {
this.middlewares. push(middleware);

setState(updates) {
const prevState = { ...this,state };
let nextState = { ...this.state, ...updates };

// TRV TTFTFI—VDET
this.middlewares. forEach(middleware => {

nextState = middleware(prevState, nextState, updates) || nextState;

1)

this.state = nextState;
this.notifySubscribers();

subscribe(callback) {
this. subscribers. push(callback);
return () => {
this.subscribers = this.subscribers. filter(sub => sub !== callback);

b
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notifySubscribers() {
this.subscribers. forEach(callback => callback(this.state));

getState() {
return { ...this.state };

// T RILD T DERER
const loggerMiddleware = (prevState, nextState, updates) => {
console. log(’ State Update:’, {
previous: prevState,
next: nextState,
updates: updates,
timestamp: new Date().toISOString()
b
¥

const validationMiddleware = (prevState, nextState, updates) => {
if (updates. tasks) {
updates. tasks. forEach(task => {
if (ltask.text || task.text.trim() ==="") {
throw new Error(C ¥ RO ODRBHNLETY);
}
1
1
};

const persistenceMiddleware = (prevState, nextState, updates) => {
try {
localStorage.setItem(’ appState’, JSON.stringify(nextState));
} catch (error) {
console.error " JREEDRTFITKEN:, error);
1
};

// fERA

const stateManager = new StateManager({ tasks: [], filter: "all’ });

stateManager.use(validationMiddleware);
stateManager.use(loggerMiddleware);

stateManager.use(persistenceMiddleware);

// REFEH (ETOIRNLIZTHERITIND)
stateManager. setState({

tasks: [{ id: 1, text: "#rLWH RXY’, completed: false }]
1)

| BAiT D2 b

INSDOERMIE. LTFOLDICHAGEDETHEAINIT
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1. Observer /X9 — : BEARMQREEEE

2. State Machine : HHALUI 7 O—DEE

3. Redux@E/849—Y : XIRET7 T OFE—HRESE

4. Reactive Programming : EHT—H XN —LEDHKE

5. IFMDIFRY—Y  REEHHFORIMFRALE

| 7184 —21: G#EMTDo7 Y r— 3y (REEEHDERE)
ERBE: RETRERRKE LAKRHRTDT 7Y r—vay

/] REBEDOHREEL
class ComprehensiveTodoState {
constructor() {
this.state = {

// T—48IRRE
tasks: [],
nextId: 1,

// ULiRRE

currentView: ’list’, // ’list’, "add’, ’edit’
editingTaskId: null,

selectedTaskIds: [1],

// 74y —IREE

filter: "all’”, // "all’, "active’, ’'completed’
searchQuery: ',

sortBy: 'createdAt’,

sortOrder: ’'desc’,

/] T —2 3 VREE
isLoading: false,
lastSaved: null,

hasUnsavedChanges: false,

/] BREIREE
settings: {
theme: ' Llight’,
autoSave: true,
showComp letedTasks: true,

itemsPerPage: 20
h

/] —BEE IR AR
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dragState: {
isDragging: false,
draggedTaskId: null,

dropTargetId: null
}I

// T5—IREE&
errors: [],

notifications: []

this.observers = [];

this.history = [1; // $REEEFE (Undo/Redofd)
this.historyIndex = -1;

this. loadFromStorage();
this. setupAutoSave();

/] FTH—=N—=Ry -2 DRE
subscribe(observer) {
this.observers. push(observer);
return () => {
this.observers = this.observers.filter(obs => obs == observer);

b

notifyObservers(changeType, payload = {}) {
this.observers. forEach(observer => {
try {
observer ({
type: changeType,
state: this.getState(),
pay load
1)
} catch (error) {

console.error(’ Observer notification error:’, error);

1)

/) REEH (BEREEMZ)
setState(updates, { recordHistory = true, notifyType = 'STATE UPDATED" } = {}) {
const prevState = { ...this,state };

// FBEDR

if (recordHistory && this.historyIndex < this.history. length - 1) {
this.history = this.history.slice(0, this.historyIndex + 1);

}

if (recordHistory) {
this.history.push(prevState);
this.historyIndex++;

/! BEY A X DHIR
if (this.history. length > 50) {
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this.history.shift();
this.historyIndex--;

this.state = { ...this.state, ...updates };
this.state. hasUnsavedChanges = true;
this.state. lastModified = new Date().toIS0String();

this.notifyObservers(notifyType, { prevState, updates });

// Undo/Redof#gE
undo() {
if (this.historyIndex >= 0) {
this.state = { ...this.history[this.historyIndex] };
this.historyIndex—-;
this.notifyObservers(’ STATE UNDONE’);
return true;
}

return false;

}
redo() {
if (this.historyIndex < this.history. length - 1) {
this.historyIndex++;
this.state = { ...this.history[this.historyIndex] };
this.notifyObservers(’ STATE REDONE’);
return true;
}
return false;
}

/] B RYEBE
addTask(text, options = {}) {
const newTask = {

id: this.state.nextId++,
text: text.trim(),
completed: false,
createdAt: new Date().toISO0String(),
priority: options.priority || ’medium’,
tags: options.tags || [],
dueDate: options.dueDate || null

b

this.setState({
tasks: [...this.state. tasks, newTask],
currentView: ' Llist’

}, { notifyType: 'TASK ADDED’ });

this.addNotification(" 4 2% [${text}] #EBIMLF L7, ’success’ );

return newTask;

updateTask(id, updates) {
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const taskIndex = this.state. tasks. findIndex(task => task.id === id);

if (taskIndex === -1) return null;

const updatedTask = {
...this.state. tasks[taskIndex],
...updates,
updatedAt: new Date().toISOString()

b

const newTasks = [...this.state. tasks];

newTasks[taskIndex] = updatedTask;
this.setState({

tasks: newTasks,

editingTaskId: null
}, { notifyType: 'TASK UPDATED’ });

return updatedTask;

deleteTask(id) {

const task = this.state. tasks. find(t => t.id === id);

if (ltask) return null;

this.setState({

tasks: this.state. tasks.filter(task => task.id l== id),

selectedTaskIds: this.state.selectedTaskIds. filter(taskId => taskId !== id)

}, { notifyType: 'TASK DELETED’ });

this.addNotification(" 4% X% T[${task.text}] ZHIFRLFEF L/, "info’);

return task;

toggleTask(id) {

const task = this.state. tasks. find(t => t.id === id);

if (ltask) return null;

const updatedTask = this.updateTask(id, { completed: !task.completed });

if (updatedTask) {

const status = updatedTask.completed ? "7’ : "K®ET;

this.addNotification("4# X% T${task.text}] #${status}icL F L7, 'success’);

return updatedTask;

/] 74— — NBE
setFilter(filter) {

this.setState({ filter }, { notifyType: ’FILTER CHANGED’ });

setSearchQuery(query) {
this.setState({ searchQuery: query },

{ notifyType: ’SEARCH_CHANGED’ });
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setSorting(sortBy, sortOrder = null) {
const newSortOrder = sortOrder ||

(this.state.sortBy === sortBy && this.state.sortOrder ===

this.setState({
sortBy,
sortOrder: newSortOrder
}, { notifyType: *SORT CHANGED 1});

// ETEZEHIRRE (Selectors)
getFilteredTasks() {
let filtered = this.state. tasks;

// 745 —EA
switch (this.state.filter) {
case 'active’:
filtered = filtered.filter(task => ltask.completed);
break;
case 'completed’ :
filtered = filtered.filter(task => task.completed);

break;

// WF|EV LT ER

if (this.state.searchQuery) {
const query = this.state.searchQuery. toLowerCase();
filtered = filtered.filter(task =>

task. text. toLowerCase(). includes(query) ||

task. tags. some(tag => tag. toLowerCase(). includes(query))

)

// Y —h#ER
filtered.sort((a, b) => {
let aValue
let bValue

a[this.state.sortBy];
b[this.state.sortBy];

if (this.state.sortBy.includes(’At’) || this.state.sortBy
aValue = new Date(aValue || 0);
bValue = new Date(bValue || 0);

let comparison = 0;
if (aValue < bValue) comparison = -1;
if (aValue > bValue) comparison = 1;

return this.state.sortOrder

1)

return filtered;

getStatistics() {
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const tasks = this.state. tasks;
const completed = tasks.filter(t => t.completed). length;
const overdue = tasks.filter(t =>
t.dueDate && new Date(t.dueDate) < new Date() && !t.completed
). length;

return {

total: tasks. length,

completed,

active: tasks. length - completed,

overdue,

completionRate: tasks. length > 0 ? Math. round((completed / tasks. length) % 100)
b

// BRIV AT A
addNotification(message, type = ’info’, duration = 3000) {
const notification = {
id: Date.now(),
message,
type,
timestamp: new Date().toISOString()
b

this.setState({

notifications: [...this.state.notifications, notification]
oA

recordHistory: false,
notifyType: "NOTIFICATION ADDED’
1)

if (duration > 0) {
setTimeout (() => {
this. removeNotification(notification. id);

}, duration);

return notification;

removeNotification(id) {
this,setState({
notifications: this.state.notifications.filter(n => n.id l== id)

boA

recordHistory: false,
notifyType: "NOTIFICATION REMOVED’
1)

/] KA RE
loadFromStorage() {
try {
const saved = localStorage.getItem(’ comprehensiveTodoState’);
if (saved) {

const savedState = JSON.parse(saved);
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this.state = { ...this.state, ...savedState, hasUnsavedChanges: false };
}
} catch (error) {
console.error C REEDFTAHA A ITKE:", error);
this.addNotification( T—4 DFHAAAICKELE LK, "error’);

saveToStorage() {
try {
const stateToSave = {
...this.state,
/) —BRBIRRERIZRTF L AW
isLoading: false,
dragState: {
isDragging: false,
draggedTaskId: null,
dropTargetId: null
1,
notifications: [],

errors: []

b

localStorage.setItem(’ comprehensiveTodoState’, JSON.stringify(stateToSave));

this.setState({
hasUnsavedChanges: false,
lastSaved: new Date().toISOString()
hoA
recordHistory: false,
notifyType: 'STATE SAVED’

1)

return true;

} catch (error) {
console.error C JREEDRFICKE:, error);
this.addNotification( T—4 DRFICEKBLZF LK, "error’);
return false;

setupAutoSave() {
// BEMRTFDHRTE
this. subscribe((change) => {
if (this.state.settings.autoSave &&
change. type !=="STATE SAVED’ &&
this.state. hasUnsavedChanges) {

clearTimeout(this.autoSaveTimer);
this.autoSaveTimer = setTimeout(() => {
this, saveToStorage();

}, 2000); // 2WRICEEMRE

1)
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/] R=IBERBEED&RT
window, addEventListener (" beforeunload’, (event) => {
if (this.state.hasUnsavedChanges) {
this.saveToStorage();
event.returnValue = "REINTUVWARVWEELNHY ET, ' ;

1)

getState() {
return { ...this.state };

// V1Y R—% Y hDRE
class TodoApp {
constructor() {
this.state = new ComprehensiveTodoState();
this.elements = {};
this.unsubscribers = [J;

this.init();

init() {
this.setupElements();
this.setupEventListeners();
this.setupStateSubscriptions();
this. render();

setupElements() {
this.elements = {

taskList: document.getElementById(’ taskList’),
addTaskForm: document. getElementById(’ addTaskForm’),
taskInput: document.getElementById(’ taskInput’),
filterButtons: document.querySelectorALL(’. filter-btn’),
searchInput: document.getElementById(’ searchInput’),
sortSelect: document.getElementById(’ sortSelect’),
statistics: document.getElementById(’ statistics’),
notifications: document.getElementById(’notifications’),
saveButton: document.getElementById(’ saveButton’),
undoButton: document.getElementById(’ undoButton’),
redoButton: document.getElementById(’ redoButton’)

setupStateSubscriptions() {
const unsubscribe = this.state.subscribe((change) => {
switch (change. type) {
case 'TASK ADDED’ :
case 'TASK UPDATED’ :
case ' TASK DELETED’ :
case 'FILTER CHANGED’ :
case ' SEARCH CHANGED’ :
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case ' SORT CHANGED’ :
this. renderTaskList();
this.renderStatistics();

break;

case 'NOTIFICATION ADDED’ :
this. renderNotifications();

break;

case ' STATE SAVED’ :
this. renderSaveStatus();

break;

case ' STATE UNDONE’ :
case ' STATE REDONE’ :
this.render(); // 2@ % BHEE
break;
}
};

this.unsubscribers. push(unsubscribe);

renderTaskList() {
const tasks = this.state.getFilteredTasks();

const currentState = this.state.getState();

this.elements. taskList. innerHTML = tasks.map(task => °
<div class="task-item ${task.completed ? ’
"selected” : '}”
data-task-id="${task. id}”>
<input type="checkbox”
${task.completed ? 'checked’ : '’}
onchange="app. toggleTask ($§{task. id})”">

<{span class="task-text” onclick="app.editTask(${task.id})”">${task. text}</span>

${task.dueDate ? “<span class="due-date”>${new Date(task.dueDate). toLocaleDateString()}</span>’

<div class="task-actions”)
<button onclick="app.editTask(${task. id})">#m&E</button)
<button onclick="app.deleteTask(${task, id})">HIBR</button>
</divy
</divy
2).join(C7);

renderStatistics() {
const stats = this.state.getStatistics();
this.elements,statistics. innerHTML = ~
<div class="stats”>
<(span>@fk: ${stats.total}</span>
{span>FE T : ${stats.completed}</span>
<span>RFET: ${stats.active}</spand>
<{span>E T X: ${stats.completionRate}%</span>
${stats.overdue > 0 ? “<span class="overdue”>HEAfRtIM: ${stats.overdue}</spand” : ’’}

</div>
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}

renderNotifications() {

const notifications = this.state.getState().notifications;

this.elements.notifications. innerHTML = notifications.map(notification =>
<div class="notification ${notification. type}”>

${notification. message}

<button onclick="app. removeNotification(${notification.id})”>X</button>
</divy

). join(C’);

render () {
this. renderTaskList();
this. renderStatistics();
this.renderNotifications();

this. renderSaveStatus();

/] A—=F=Toav
addTask() {
const text = this.elements. taskInput.value.trim();
if (text) {
this.state.addTask(text);

L]

this.elements. taskInput.value = ;

toggleTask(id) {
this.state. toggleTask(id);

deleteTask(id) {
if (confirmC ZDHYRIEBIRLETAN?)) {
this.state.deleteTask(id);

saveManually() {
this.state.saveToStorage();

undo() {
this.state.undo();

redo() {
this.state.redo();

destroy() {
this.unsubscribers. forEach(unsubscribe => unsubscribe());

32/36

2025/06/16



70Y b IV R_REEE 2025/06/16

/] TTUr— 3 vt
const app = new TodoApp();

// A=A (HUILKRDA Ry vy RS —H)
window, app = app;

| 189 —>2: =74 TRABREBER
FERBE: EROTSIYYTRATYTZLIA LICREEZRRT 2

class MultiTabSyncState {
constructor(storageKey) {
this.storageKey = storageKey;
this.state = this. loadState();
this.observers = [];
this.setupStorageSync();

setupStorageSync() {
// StorageEvent T4 7R % EIR
window. addEventListener(’ storage’, (event) => {
if (event.key === this.storageKey &% event.newValue) {
try {
const newState = JSON. parse(event.newValue);
const prevState = { ...this.state };

this.state = newState;

this.notifyObservers({
type: EXTERNAL STATE CHANGE’,
state: this.state,
prevState,
source: ’storage
1
} catch (error) {

console.error( AERIRRELZ B DB ITKEL:’, error);

}
1)

// Broadcast Channel API (FiL W TS Y TRETEE)
if (’BroadcastChannel’ in window) {
this.broadcastChannel = new BroadcastChannel(this.storageKey);
this.broadcastChannel. onmessage = (event) => {
if (event.data, type === ’STATE SYNC’) {
this.handleRemoteStateChange(event. data. state);

setState(updates) {
const prevState = { ...this.state };
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this.state = { ...this.state, ...updates };

// B—AILAMNL—=YILRE
this.saveState();

// D TICEE &EHM
if (this.broadcastChannel) {
this.broadcastChannel. postMessage({
type: 'STATE SYNC’,
state: this.state,

timestamp: Date.now()

1)

this.notifyObservers({
type: 'LOCAL STATE CHANGE’
state: this.state,
prevState,
updates

1)

handleRemoteStateChange (newState) {

const prevState = { ...this.state };

[/ BERR (RFDIVALRY Y THIKE)
if (newState. lastModified > this.state. lastModified) {

this.state = newState;

this.notifyObservers({
type: 'EXTERNAL STATE CHANGE’,
state: this.state,
prevState,
source: 'broadcast’

1)

loadState() {
try {
const saved = localStorage.getItem(this.storageKey);
return saved ? JSON.parse(saved) : this.getDefaultState();
} catch (error) {
console.error C REEDFTAHA A ITKEK:", error);
return this.getDefaultState();

saveState() {

try {
localStorage.setItem(this.storageKey, JSON.stringify(this.state));

} catch (error) {
console.error C JREEDRFICKE:, error);
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subscribe(observer) {
this.observers. push(observer);
return () => {
this.observers = this.observers.filter(obs => obs == observer);
b
1

notifyObservers(change) {
this. observers. forEach(observer => {
try {
observer(change);
} catch (error) {

console.error(’ Observer notification error:’, error);

1)

getDefaultState() {
return {
tasks: [],
lastModified: Date.now(),
tabId: Math, random().toString(36).substr(2, 9)
b
}

getState() {
return { ...this.state };

}

| BARIROUMTEREE L &

WRA UMNEETF ) r—>ay) OFE: Bt 7Yy hNERE
Observer/N4 —> & {EMA,

WiRB (hFEF7 SV r—>a3>) OFA: State Machine 1 R NERE)
BOREEELXEA,

RAC (RBPEFZ V45— 3Y) OBE: ReduxBD/RRY—VHIRILY
TIT7VRATALA%EFER,

XD (VPN Y A LRAAKBE) OFSE: Reactive Programming*>
Broadcast Channel APIA A &ShHtE 3,

BEELRA:

1. PRTELRBEBORE
2, UIERBO—E LR
3. BYAHRROI—TTORBER
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