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// E=AB97:CRUDIZVE D
const todoManager = {
create: (task) => { /x # 2V &EM */ },
read: () => { /* 9 2V —BERE */ },
update: (id, changes) => { /x 9 XV A& */ },
delete: (id) => { /x 4 XU %HIkk */ }

| 2.1 Create ({ERR) #4E
HLOWTF—9 %ML, ANL—VILRETZERIETY,
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class TodoCRUD {
constructor() {
this.storageKey = ’todoList’;

// Create: FTL WY RV &{EM

createTask(taskText, priority = "normal’) {
try {
[/ ANANYFT=2ay
if (ltaskText || taskText.trim() ==="") {

throw new ErrorC 9 ROV FF A MNETT);

/] BT —49 DG

const todos = this. readTasks();

[/ FILWIROATO o MOERK
const newTask = {
id: this.generateld(),
text: taskText.trim(),
priority: priority,
completed: false,
createdAt: new Date().toISOString(),
updatedAt: new Date().toISOString()
¥

/] T8 DEMERE
todos. push(newTask) ;
this. saveTasks(todos);

return newTask;

} catch (error) {
console.error(C # RV {EKITS5—:", error);
throw error;

generateld() {
return 'task ' + Date.now() + ' + Math.random().toString(36).substr(2, 9);

| 2.2 Read (REAERY) #4F

ARL—=—UDLT—9ZMEL. BEBEIKHLTZALI )V ITPAVTEAZITWV
£9,

// Read: ¥ 2 DAY 2E
readTasks(filter = null) {
try {
const stored = localStorage.getItem(this.storageKey);
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let todos = stored ? JSON.parse(stored) : [];

AR SIT R 1]
if (filter) {
switch (filter.type) {

case 'completed’ :

todos = todos. filter(task => task.completed === filter.value);
break;

case 'priority’:
todos = todos.filter(task => task.priority === filter.value);
break;

case ’search’:
todos = todos.filter(task =>
task. text. toLowerCase(). includes(filter.value. toLowerCase())
);

break;

// T7AIENDY—b (FERRBEHBEEDEEIE)
todos.sort((a, b) => new Date(b.createdAt) - new Date(a.createdAt));

return todos;
} catch (error) {
console.error(C # RV FFEHEY TS —:", error);

return [1;

/] HEDY R &HRE
readTaskById(id) {
const todos = this.readTasks();
return todos. find(task => task.id === id) || null;

2025/06/16

| 2.3 Update (SE%7) #4E
BHET—I9DRET1—IVREEREL, REEEZRHLIT,

// Update: ¥ R4 DB/
updateTask(id, updates) {

try {
const todos = this.readTasks();
const taskIndex = todos. findIndex(task => task.id === id);
if (taskIndex === -1) {
throw new Error(CID: ${id} DY RIHNREOMNY FHA);
}

// BHEIDREZ RAF (Undotkrem)

const originalTask = { ...todos[taskIndex] };
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/! BEFARERTIA—ILROAHEER
const allowedFields = [’ text’, 'priority’, 'completed’ 1;
const validUpdates = {};

for (const [key, value] of Object.entries(updates)) {
if (allowedFields. includes(key)) {
validUpdates[key] = value;

/N F—=ay
if (validUpdates. text l== undefined & lvalidUpdates. text.trim()) {
throw new ErrorC 9 RV T F A MIEICTETEEA);

/] BRI DEH

todos[taskIndex] = {
...todos[taskIndex],
...validUpdates,
updatedAt: new Date().toISOString()

};

this. saveTasks(todos);

// EEREBEEDEER
this. recordChange(’ update’, { original: originalTask, updated: todos[taskIndex] });

return todos[taskIndex];
} catch (error) {

console.errorC ¥ RV EFHITS—:", error);
throw error;

/) ETREOYEZ (LERINZEHMENE)
toggleTaskCompletion(id) {
const task = this.readTaskById(id);
if (ltask) {
throw new Error(CID: ${id} DI RXRIHBRIDYFHA);

return this.updateTask(id, { completed: !task.completed });

| 2.4 Delete (MIBR) #E
T ERLICHIFRL., RBICH U THEBHIRBEERLE T,

// Delete: 9 24U DYIBRIREE
deleteTask(id, permanent = false) {
try {
const todos = this.readTasks();
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const taskIndex = todos. findIndex(task => task.id === id);

if (taskIndex === -1) {
throw new Error(CID: ${id} IR IBEDIDNYFEA);

const deletedTask = todos[taskIndex];

if (permanent) {
// PPEBBIRR : BRICT — 4 ZHIR
todos.splice(taskIndex, 1);
} else {
// RIRHIRR : HIBR D S5 V&R E
todos[taskIndex] = {
...todos[taskIndex],
deleted: true,
deletedAt: new Date().toIS0String()
¥

this.saveTasks(todos);

// BlIFRFE R D EE 8k
this.recordChange(’ delete’, { deleted: deletedTask, permanent });

return deletedTask;

} catch (error) {
console.error(C # RV HIRT>—:", error);
throw error;

// T XFEHERE  RIBHIBRI h/c S RV 2B
getDeletedTasks() {

const todos = this. readTasks();

return todos. filter(task => task.deleted === true);

// SEEHIROET
permanentDelete(id) {
return this.deleteTask(id, true);

| 3.1 CRUD/S 4 —> D& EHERAY
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#xSingle Responsibility Principle (B—&{EEAI) *x|ICEDX, REEIZ—
DDEFEDHEFONETY

class AdvancedTodoCRUD extends TodoCRUD {
constructor() {
super ();
this.validator = new TaskValidator();
this.storage = new StorageManager();
this.history = new ChangeHistory();

/) N TF—=2a VDR
validateTask(task) {
return this.validator.validate(task);

/] ANL—=YBEOSE]
saveTasks(tasks) {

return this.storage.save(this.storageKey, tasks);

/! BEBREREODH
recordChange(operation, data) {

return this.history.record(operation, data);

2025/06/16

|3.2 3¥@wnv o vs BEWOY S
FANREREE 2@R 2007 70—F :

/) BERNOY Y N—=Y a3 VEBICLIHEERY
class OptimisticLockingCRUD extends TodoCRUD {
updateTask(id, updates) {
const currentTask = this.readTaskById(id);

/] N=avFIvy
if (updates.version && updates.version l== currentTask.version) {

throw new ErrorC eI —H—ICL > TEHFINTWVWET, BFH T —VYEFHRAAALTLEIY, 7);

[/ IN—=T 3V EER

updates.version = (currentTask.version || 0) + 1;

return super.updateTask(id, updates);

/] RIFE TRIETOEH
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class MultiTabCRUD extends TodoCRUD {
constructor() {
super();
// Storage Event T# JREEHA
window. addEventListener(’ storage’, (e) => {
if (e.key === this.storageKey) ({
this.onDataChanged(e. newValue);

1)

onDataChanged(newData) {
// Ul OBEIEH

const event = new CustomEvent(’ tasksUpdated’, {
detail: { tasks: JSON.parse(newData || "[1") }
1)

window. dispatchEvent (event);

| 3.3 Batch Operations (—iE#E)

NI = VAFAL DzHD—FFUNIE :

class BatchCRUD extends TodoCRUD {
// —HEEK
createMultipleTasks(taskTexts) {
const todos = this.readTasks();
const newTasks = taskTexts.map(text => ({
id: this.generateld(),
text: text.trim(),
priority: "normal’,
completed: false,
createdAt: new Date().toISOString(),
updatedAt: new Date().toISOString()

1)

todos. push(...newTasks);

this.saveTasks(todos);

return newTasks;

// —IEREH
updateMultipleTasks(updates) {

const todos = this.readTasks();
let modifiedCount = 0;

for (const { id, changes } of updates) {
const taskIndex = todos.findIndex(task => task.id === id);
if (taskIndex == -1) {
todos[taskIndex] = {
7712
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...todos[taskIndex],
...changes,
updatedAt: new Date().toISOString()
};
modifiedCount+t;

this. saveTasks(todos);

return { modifiedCount };

[/ SFEICE D —HEHIR
deleteTasksByCondition(condition) {

const todos = this.readTasks();

const toDelete = todos.filter(condition);

const remaining = todos. filter(task => lcondition(task));

this. saveTasks(remaining);
return toDelete;

| 4.1 TodoList7 7' TD5EL7/2CRUDSRE

class TodoApp {
constructor() {
this.crud = new AdvancedTodoCRUD();
this.setupEventListeners();
this. loadTasks();

setupEventListeners() {
// Create: R4 X 73EBM
document. getElementById(’ addTaskForm’).addEventListener(’ submit’, (e) => {
e.preventDefault();
this.handleCreateTask();

1)

// Update: SETIREEDEIYE X
document. addEventListener (" change’, (e) => {
if (e.target.classList.contains(’ task-checkbox’)) {
this.handleToggleTask(e. target.dataset. id);

1)
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// Update: 4 54 ViR%E
document. addEventListener("blur’, (e) => {
if (e.target.classList.contains(’ task-text-editable’)) {
this.handleUpdateTaskText(e. target.dataset. id, e.target.textContent);
}
}, true);

// Delete: 4 R 7 HIk&
document. addEventListener(Cclick’, (e) => {
if (e.target.classList.contains(’ delete-btn’)) {
this.handleDeleteTask(e. target. dataset. id);

1)

// Read: Z 4 YT

document, getElementById(’ filterSelect’ ).addEventListener(’ change’, (e) => {
this.handleFilterTasks(e. target.value);

1)

// Createi®2{EDE%
async handleCreateTask() {
try {
const taskInput = document.getElementById(’ taskInput’);
const prioritySelect = document.getElementById(’prioritySelect’);

const newTask = this.crud.createTask(
taskInput. value,

prioritySelect.value

)

this. renderNewTask(newTask);
this.showNotification(C # R 7/ AW EBMI N FE L7/, "success’);

/] 7#—LDY)EY b

taskInput.value = ;

prioritySelect.value = "normal’;

} catch (error) {

this.showNotification(error.message, 'error’);

// Readi{FDEZE
loadTasks(filter = null) {
try {
const tasks = this.crud. readTasks(filter);
this. renderTaskList(tasks);
} catch (error) {
this. showNotification(C # RV DFHHAMAICKELE LKL, "error’);

// Updateig{E DR
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async handleToggleTask(id) {
try {
const updatedTask = this.crud.toggleTaskCompletion(id);
this.updateTaskElement(id, updatedTask);

const status = updatedTask.completed ? "7’ : 'KR=T’;
this.showNotification(" 4 X2 A#${status}icZE L ZF L7/, ’success’);

} catch (error) {

this.showNotification(error.message, 'error’);

async handleUpdateTaskText(id, newText) {
try {
const updatedTask = this.crud.updateTask(id, { text: newText });
this.showNotification(C # R VA EHFINFE L7/, "success’);

} catch (error) {
this.showNotification(error.message, 'error’);
/] TZ5—BRETDTFANMIERY
this. revertTaskText(id);

// Deletei{FDRLE%
async handleDeleteTask(id) {
try {
if (confirmC ZDHRVEHIBRLETHN?)) {
const deletedTask = this.crud.deleteTask(id);
this. removeTaskElement(id);
this.showNotification(" ¥ RV W HIBRI N ZF L7/’, "success’);
}
} catch (error) {

this.showNotification(error.message, 'error’);

/] 748 ) Y T
handleFilterTasks(filterType) {
let filter = null;

switch (filterType) {

case 'completed’ :
filter = { type: "completed’, value: true };
break;

case ’'pending’ :
filter = { type: "completed’, value: false };
break;

case "high-priority’:
filter = { type: 'priority’, value: "high’ };

break;

this. loadTasks(filter);
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}

// UIEHAY v R
renderTaskList(tasks) {
const container = document.getElementById(’ taskList’);

container. innerHTML = ’7;

tasks. forEach(task => {
if (ltask.deleted) { // BWEBHIBRINALYZRVZIERRLAEV
this. renderNewTask(task);

1)

renderNewTask (task) {
const taskElement = document.createElement(’div’);

taskElement. className = “task-item priority-${task.priority} ${task.completed ? 'completed” : '’}7;

taskElement. dataset. id = task. id;

taskElement. innerHTML = °
<input type="checkbox” class="task-checkbox” data-id="${task.id}” ${task.completed ? 'checked” : '’ }>
<{span class="task-text-editable” data-id="${task.id}” contenteditable="true”>${task. text}</span>
<{span class="task-priority”>${task.priority}</span>
<button class="delete-btn” data-id="${task. id}">HIPR</button>
<span class="task-date”>${new Date(task.createdAt).toLocaleDateString()}</span>

document. getElementById(’ taskList’ ). appendChild(taskElement);

updateTaskElement (id, task) {

const element = document.querySelector( [data-id="${id}”] ).closest(’.task-item’);

element.className = “task-item priority-${task.priority} ${task.completed ? ’completed’ : '’} ;
}
removeTaskE lement (id) {

const element = document.querySelector( [data-id="${id}”] ).closest(’.task-item’);

element. remove();

showNotification(message, type) {
// BHIDRREE
const notification = document.createElement(’div’);
notification.className = “notification ${type} ;
notification. textContent = message;

document. body. appendChild(notification);

setTimeout(() => notification.remove(), 3000);

/] TV = a3y ot
document. addEventListener (" DOMContentLoaded’, () => {
const app = new TodoApp();

1)
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|4.2 TS—nYRYVTEI—YP—T 14— KRy s

class RobustTodoCRUD extends TodoCRUD {
async safeOperation(operation, ...args) {
try {
const result = await operation.apply(this, args);
return { success: true, data: result };
} catch (error) {
console.error (" CRUDI2/ET S5 —:", error);
return {
success: false,
error: error.message,
code: error.code || “UNKNOWN ERROR
};

/] BELHCreatelR{f
async safeCreateTask(taskText, priority) {
return this.safeOperation(this.createTask, taskText, priority);

// "L UpdateR{E
async safeUpdateTask(id, updates) {

return this.safeOperation(this.updateTask, id, updates);

// L7 DeleteiR{E
async safeDeleteTask(id) {
return this.safeOperation(this.deleteTask, id);

2025/06/16

ZDCRUDNY —VDREIZLY, T—YDEAMEZRBANS . 1—H—
LY RY—58E 22T 2TodoList 7 Y r—> 3 U AEETEET,

BE XL DHEMIE try-catchiEfE, 70V hT Y NREERE 2B
W,

)
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