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WritechTvApplication.kt

/%%
BASEshRE BAIRN ARG V1.0
Application N[O - Android TVRA#WBMtSEEBEREE

IN&EIRBR:
1. Application4#EHIEE
2. ERREEMT (WL, BIBE. 188 &H)

* X X X X ¥



* 3. Leanback*RHEEE (EEEIZZD-PadERSAN)
* 4, BEBEER (FRIEFINE REER)

* 5. ERERXEREE

* 6. BFEIRZEESE (FLAG_SECURE)

x 7. @imErs5amng

*/

package com.writech.tv

import android.app.Application

import android.content.Context

import android.os.Handler

import android.os.Looper

import android.util.Log

import java.io.File

import java.io.PrintWriter

import java.io.StringWriter

import java.util.concurrent.Executors
import java.util.concurrent.ScheduledExecutorService
import java.util.concurrent.TimeUnit

/¥
* EfMimApplication A0
* RN ERRSHEETVIREENGITINE
*/
class WritechTvApplication : Application() {

companion object {
private const val TAG = "WritechTV"

/xx ERENASIEISIE */
lateinit var instance: WritechTvApplication
private set

/¥k EFETX (BRActivityittiw) */
val appContext: Context
get() = instance.applicationContext

/¥x TRENESAER (0B, BERPE) */
private lateinit var scheduler: ScheduledExecutorService

/xx FEZFEHandler (BFUILREEE) */
private val mainHandler = Handler(Looper.getMainLooper())

/xx IREHEToken (RFEIEHINEREIRE)  */
var deviceToken: String = ""
private set

/%% IRFM—FFR (Android ID + BHFHIS) */
var deviceld: String = ""
private set

[k HRISERNKIREIP */
var gatewayAddress: String = ""

/xx BHRESTHRMIENL */



var isInitialized: Boolean = false
private set

override fun onCreate() {
super.onCreate()
instance = this

// BEERKRBREELIESS
setupCrashHandler()

// BEAIRERR
initDeviceId()

// BT ERTESEER
scheduler = Executors.newScheduledThreadPool(3)

/! STMRCEER (BREEFLZEZESIHNANR)
scheduler.execute {
try {
// WA REIERE (Room)

initDatabase()

// WIRMTNES i
initNetworkClient()

// BRREENER
performDeviceAuth()

// FBEAMDNSI&E &I
startDeviceDiscovery()

// BENERSICAEE
startHeartbeat()

isInitialized = true
Log.i(TAG, "RFE#IMAMSER")

} catch (e: Exception) {
Log.e(TAG, "MA#EHEN", e)

/%%
* IRETRR IR
* HIRARAIERE, ERESHEXEHER
*/
private fun setupCrashHandler() {
val defaultHandler = Thread.getDefaultUncaughtExceptionHandler()
Thread.setDefaultUncaughtExceptionHandler { thread, throwable —>
try {
// iCEERR B SRS
val sw = StringWriter()
throwable.printStackTrace(PrintWriter(sw))
val crashLog = "Thread: ${thread.name}\nTime:
${System.currentTimeMillis()}\n$sw"

val logFile = File(filesDir, "crash_log.txt")



logFile.appendText(crashLog + "\n-—-\n")
Log.e(TAG, "[NAHEE&: ${throwable.message}")

// BREBBNA (TViRRERFIET)

mainHandler.postDelayed({
val intent = packageManager.getLaunchIntentForPackage(packageName)
intent?.addFlags(android.content.Intent.FLAG_ACTIVITY_CLEAR_TOP)
startActivity(intent)

}, 2000)

} catch (e: Exception) {
/! BBKM, RLEARGBIANGE
defaultHandler?.uncaughtException(thread, throwable)

/¥ FIAMIREE—ITIR */

private fun initDeviceId() {
val prefs = getSharedPreferences("writech_device", Context.MODE_PRIVATE)
deviceld = prefs.getString("device_id", "") ?: ""

if (devicelId.isEmpty()) {
// BRBohAERIEEID: "tv_" + AndroidIDAYSHA-256F]161iI
val androidId = android.provider.Settings.Secure.getString(
contentResolver, android.provider.Settings.Secure.ANDROID_ID
)
val hash = java.security.MessageDigest.getInstance('"SHA-256")
.digest(androidId.toByteArray())
. take(8)
.joinToString("") { "%02x".format(it) }
deviceld = "tv_$hash"
prefs.edit().putString("device_id", deviceld).apply()
¥
Log.i(TAG, "i&&#niR: $deviceld")

/x*% FATCRoOOMEIERE */
private fun initDatabase() {

Log.i(TAG, "#UEEEADIAMITAL")

/xx WAL EFIE (OkHttp + Retrofit) x/
private fun initNetworkClient() {
Log.i(TAG, "WEEFIHMIIAMLTTH")

/%%

* BEFIPHINE (BEIER)

* TVIR{ERIZEIDHERHITINE KERFPFHER

*/

private fun performDeviceAuth() {
// POST /api/vl/auth/device {device_id, device_cert, device_type: "tv"}
// HINEIRERdeviceToken
Log.i(TAG, "ig&BmNIAIETA")

/xx [SEIMDNSIRE R (RIE—BHMIIMKIRE) */



private fun startDeviceDiscovery() {
Log.i(TAG, "mDNSIEERMERBEN")
+

/xx BEIEROH (B30 RFER LIREFELRS) */
private fun startHeartbeat() {
scheduler.scheduleAtFixedRate({
try {
// POST /api/vl/device/heartbeat
Log.d(TAG, "Mk L3IR")
} catch (e: Exception) {
Log.w(TAG, "IOBkLEIREM: ${e.message}")
¥
}, 10, 30, TimeUnit.SECONDS)

/xk EEEZEHITENE */
fun runOnMainThread(action: () —> Unit) {
mainHandler.post(action)

override fun onTerminate() {
scheduler.shutdown()
super.onTerminate()
Log.i(TAG, "NABXRI")

data/

data/LocalDatabase.kt

/%x
BASEohiREBIRN ARG V1.0
Room#iEE - AMEIBEFESIHAN

INREIRAR

Room#EFEENX (Entity. DAO. Database)
REEDIIBES (HANRERSTAIET)
PIERERMEE (BDOMEIER)

R IRTEIERSI

BEEERFAM (WXHE. BREE)

BB ERRAN TR

* K X X X X X ¥ X X
o U WN P

*
~

package com.writech.tv.data

import android.content.Context
import android.util.Log
import java.util.concurrent.ConcurrentHashMap



/%x
* TREEMEFLIR
* FEEFHINR2ERENFEEDEIE

*/

data class StrokeCacheEntity(
val id: String, // exID
val classroomId: String, // REID
val studentId: String, // FHEID
val studentName: String, /! FEHZ
val pageld: Int, // SBEETTEID
val strokeData: String, // FEIARISONELE
val strokeCount: Int, // EEBHE
val collectTime: Long, // RERTE
val thumbnailPath: String = "" // ZERSEERRR

)

/%

* PIBIREEFIME
* ZENTIRABNZBERENE, BRINENEER

*/

data class ReportCacheEntity(
val studentId: String, // FEID (BAaE8)
val subject: String, // BB (BKaEH)
val studentName: String, // FEHZ
val overallScore: Double, // GEND
val writingScore: Double, // BERED
val knowledgeScore: Double, // FNREETD
val reportJson: String, // FEHREZISON
val cachedAt: Long // E1FRYE

)

/ %k

* R R IFTEHESE
* R AHEFANRM S

*/

data class ResourceCacheEntity(
val resourceld: String, // BIRID
val title: String, // SRR
val type: String, // B ppt/pdf/image/copybook
val subject: String, // BB
val grade: String, /! FER
val localPath: String, // AR
val fileSize: Long, /] RN (FT)
val downloadTime: Long, // TEEE
val lastAccessTime: Long, // EfEihIEATE
val cloudUrl: String // oimERIBURL

)

/%%

* IRFBEEZA
* FANTVIHGTRE

*/

data class DeviceConfigEntity(
val key: String, // BRER
val value: String, // BREE

val updatedAt: Long // FEFRELE



/%%
* ENEIEDA0 - BIEENEZILHNE
*/

class StrokeCacheDao {
/xx RNEEEF (B#lRoom&EE) */
private val cache = ConcurrentHashMap<String, StrokeCacheEntity>()

/xx TBANEDEFIDR */
fun insert(entity: StrokeCacheEntity) {
cachelentity.id] = entity

/*x HEEBHRN */
fun insertAll(entities: List<StrokeCacheEntity>) {
for (entity in entities) {
cachelentity.id] = entity

/¥k RREIDEEFABEDL */
fun getByClassroom(classroomId: String): List<StrokeCacheEntity> {
return cache.values.filter { it.classroomId == classroomId }
.sortedBy { it.collectTime }

¥k RPEIDEWEDR */
fun getByStudent(classroomId: String, studentId: String): List<StrokeCacheEntity> {
return cache.values.filter {
it.classroomId == classroomId && it.studentId == studentId
}.sortedBy { it.collectTime }

/*k SREURZFREIERZEMNFEIDIIR */
fun getActiveStudentIds(classroomId: String): List<String> {
return cache.values.filter { it.classroomId == classroomId }
.map { it.studentId }
.distinct()

/*x FREVREZZEDZEL +/
fun getStrokeCount(classroomId: String): Int {
return cache.values.filter { it.classroomId == classroomId }
.sum0f { it.strokeCount }

/+x RBRIEERENMAED (RELREFE) */
fun deleteByClassroom(classroomId: String) {
val keysToRemove = cache.entries
.filter { it.value.classroomId == classroomId }
.map { it.key }
for (key in keysToRemove) {
cache. remove (key)



/xx BEFRBERFE */
fun deleteAll() {
cache.clear()

/*xx SREVEFICREE */
fun count(): Int = cache.size

/%%
x PIBIREDA0 - BIRIREEE
*/
class ReportCacheDao {
private val cache = ConcurrentHashMap<String, ReportCacheEntity>()

/xx BEAERY (studentId + subject) x/
private fun makeKey(studentId: String, subject: String) = "${studentId}_$subject"

0k TBANEIFIREER */
fun upsert(entity: ReportCacheEntity) {
cache[makeKey(entity.studentId, entity.subject)] = entity

/xx BRFAEBBNRSE */
fun getReport(studentId: String, subject: String): ReportCacheEntity? {
return cache[makeKey(studentId, subject)]

/+k BEZEMBRBENRE */
fun getStudentReports(studentId: String): List<ReportCacheEntity> {
return cache.values.filter { it.studentId == studentId }

/xx REFMEEFENZERSHE (RESOHHE) *x/
fun getAllReportsSorted(): List<ReportCacheEntity> {
return cache.values.sortedByDescending { it.overallScore }

/+k BIETHRERF (BIEENEMNISE) */
fun cleanExpired(maxAgeMs: Long): Int {
val threshold = System.currentTimeMillis() - maxAgeMs
val keysToRemove = cache.entries
.filter { it.value.cachedAt < threshold }
.map { it.key }
for (key in keysToRemove) {
cache. remove (key)
¥

return keysToRemove.size

/xx BEFRBERF */
fun deleteAll() {
cache.clear()



/%%
* BRZETZDA0
*/
class ResourceCacheDao {
private val cache = ConcurrentHashMap<String, ResourceCacheEntity>()

/kx FABIRICR */
fun insert(entity: ResourceCacheEntity) {
cachelentity.resourceld] = entity

/*x FRERIDEN */
fun getById(resourceld: String): ResourceCacheEntity? {
return cache[resourcelId]

/xx FREBIABEEN *+/
fun getByTypeAndSubject(type: String, subject: String): List<ResourceCacheEntity> {
return cache.values.filter { it.type == type && it.subject == subject }
.sortedByDescending { it.lastAccessTime }

¥k SREVERITTAEEIR */
fun getRecent(limit: Int = 20): List<ResourceCacheEntity> {
return cache.values.sortedByDescending { it.lastAccessTime }.take(limit)

/*x BEFERETREIETE */
fun updateAccessTime(resourceld: String) {
cache[resourceId]?.let { old —>
cache[resourceId] = old.copy(lastAccessTime = System.currentTimeMillis())

/xx FREFERDAN (FH) */
fun getTotalCacheSize(): Long {
return cache.values.sumOf { it.fileSize }

/xx RIRUKRIRBIRER (BLHISREINBREARIBEE) */
fun evictLRU(maxSizeBytes: Long): List<String> {
val evicted = mutableListOf<String>()
var totalSize = getTotalCacheSize()

if (totalSize <= maxSizeBytes) return evicted

// EEEEENERRE, A5hbRsIBR
val sorted = cache.values.sortedBy { it.lastAccessTime }
for (entity in sorted) {
if (totalSize <= maxSizeBytes) break
cache.remove(entity.resourceld)
totalSize —= entity.fileSize
evicted.add(entity.localPath)
}

return evicted



fun deleteAll() {
cache.clear()

VeSS
* IR BECEDAO
*/
class DeviceConfigDao {
private val configs = ConcurrentHashMap<String, DeviceConfigEntity>()

/*xx IREREIN */
fun set(key: String, value: String) {
configs[key] = DeviceConfigEntity(key, value, System.currentTimeMillis())

/*k SRERECEIN */
fun get(key: String, defaultValue: String = ""): String {
return configs[keyl?.value ?: defaultValue

/*xx MBRECEIN */
fun delete(key: String) {
configs. remove(key)

/xx RENFRBECE */
fun getAll(): Map<String, String> {
return configs.mapValues { it.value.value }

/%%

* TVimZsith R

* REBFFADAO, RIEFR—HIEUETFEIAC

*/

class TvDatabase private constructor(context: Context) {

companion object {
private const val TAG = "TvDatabase"
private const val DB_VERSION = 2

@Volatile
private var instance: TvDatabase? = null

/*x FRENVEHERE RG] */
fun getInstance(context: Context): TvDatabase {
return instance ?: synchronized(this) {
instance ?: TvDatabase(context.applicationContext).also {
instance = it



/xk EEIFDAO *x/
val strokeDao = StrokeCacheDao()

/xx RELZEFDAO */
val reportDao = ReportCacheDao()

/*x BRZETEDAO */
val resourceDao = ResourceCacheDao()

/*x IREFECEDAO */
val configDao = DeviceConfigDao()

init {
Log.i(TAG, "BUBREEMIAILSTA, hRA<: $DB_VERSION")

/xk SREBUBRESIHER +/
fun getStatistics(): Map<String, Any> {
return mapOf (
"stroke_records" to strokeDao.count(),
"resource_cache_size" to resourceDao.getTotalCacheSize(),
"db_version" to DB_VERSION

/xx FEFIEEFHE +/

fun clearAllCaches() {
strokeDao.deleteAll()
reportDao.deleteAll()
resourceDao.deleteAll()
Log.i(TAG, "FiBEFERE")

/xx EERF (BIETHAZUE) =/
fun performMaintenance() {
// REBETRNREEE
val reportCleaned = reportDao.cleanExpired(7L * 24 % 60 *x 60 * 1000)
// TEIEFBH500MBI R IRETE
val evicted = resourceDao.evictLRU(500L * 1024 *x 1024)

Log.i(TAG, "BUBE4#IFm: BIEIRES${reportCleaned}s, FEHRR${evicted.size} ")

discovery/

discovery/DeviceDiscovery.kt

/%x

* BASEMNREBINIRN ARG V1.0

* MDNSIZERI - FBEMNBERIMKIZE
*

* THREHA:



* 1. mDNSEREAM (& _writech-gw._tcp. EERIMXIZE)

* 2. SSDPERAAIL (MDNSAH] AAIEREISSDPHMN)

* 3. REFIRGEPSINEER

x 4. BMEERMANX (ESBE/LERMTK)

* 5. MEXBESHAMN (BELRIERIMK)

* 6. MXELRSEIZE (EHpingt&il)

*/

package com.writech.tv.discovery

import android.content.Context

import android.net.nsd.NsdManager

import android.net.nsd.NsdServiceInfo

import android.os.Handler

import android.os.Looper

import android.util.Log

import java.net.InetAddress

import java.util.Timer

import java.util.TimerTask

import java.util.concurrent.ConcurrentHashMap

import java.util.concurrent.CopyOnWriteArrayList

/%%

* RUMAIMXIZEER

*/

data class GatewayDevice(
val deviceId: String, // MXKIZFID
val deviceName: String, // MEZMR (0"HE301Mx")
val ipAddress: String, // IPibit
val port: Int, // WebSocketif
val apiPort: Int, // HTTPEIEixO
val firmwareVersion: String, // BEfHRZA
var latencyMs: Long = -1, // MBIER (ZF)
var isOnline: Boolean = true, // BEZRS
var lastSeenTime: Long = 0, // =ERIETE
var connectedPenCount: Int = 0 // E&EENEHE

)

/%%

* REAMEEEO

*/

interface DeviceDiscoverylListener {

/%%
fun

/%%
fun

/%%

fun

/%%
* mDNS

RIFIMKIRE */

onGatewayFound(device: GatewayDevice)

MXIREBL */

onGatewayLost(deviceId: String)

MXIREESEH */

onGatewayUpdated(device: GatewayDevice)

RERIMRS

* @itAndroid NsdManager RIE—BiENAK B RS M<ikE

*/

class DeviceDiscovery(private val context: Context) {



companion object {
private const val TAG = "DeviceDiscovery"

/*+x MDNSPRSZEE! (BABMX) */
private const val SERVICE_TYPE = "_writech—gw._tcp."

/xx REBLEBINENE (2, 60FKRMNMANEL) */
private const val DEVICE_TIMEOUT_MS = 60_000L

/% EERSREER (BW) */
private const val HEALTH_CHECK_INTERVAL = 15_000L

/+x mDNSEINEHS (ZF, S30WEHIME) */
private const val DISCOVERY_CYCLE_MS = 30_000L

/*% Android NSDEIEZE *x/
private var nsdManager: NsdManager? = null

/% RIMBIMKIREIIR */
private val devices = ConcurrentHashMap<String, GatewayDevice>()

¥k IRERIMEITEE */
private val listeners = CopyOnWriteArrayList<DeviceDiscoveryListener>()

/*x FEZ&FEHandler x/
private val mainHandler = Handler(Looper.getMainLooper())

¥k REMETENE */
private var healthCheckTimer: Timer? = null

/¥x RIMERERZS */
private var discoveryCycleTimer: Timer? = null

/¢ BEERKRIMA */
@Volatile
private var isDiscovering = false

/xx EHEMMRID (FRHITIT) */
private var boundGatewayId: String = ""

/%% NSDRIUSITEE */
private val discoverylListener = object : NsdManager.DiscoveryListener {

override fun onStartDiscoveryFailed(serviceType: String?, errorCode:

Log.e(TAG, "mDNSAIN/ZEhEM, #HiRF3: $errorCode")
isDiscovering = false

Int) {

override fun onStopDiscoveryFailed(serviceType: String?, errorCode: Int) {

Log.e(TAG, "mDNSEI{SIERMM, £5i=f8: $errorCode")

override fun onDiscoveryStarted(serviceType: String?) {
Log.i(TAG, "mDNSEHMEREHN, ARFSEB: $serviceType")
isDiscovering = true



8080

override fun onDiscoveryStopped(serviceType: String?) {

Log.i(TAG, "mDNSEHE=ZL")
isDiscovering = false

override fun onServiceFound(serviceInfo: NsdServiceInfo?) {

serviceInfo ?: return
Log.i(TAG, "&HARS: ${serviceInfo.serviceName}")

// BBTRSBFMER
nsdManager?.resolveService(serviceInfo, resolvelListener)

override fun onServicelLost(serviceInfo: NsdServiceInfo?) {

serviceInfo ?: return
val deviceld = serviceInfo.serviceName
Log.i(TAG, "FBREZEK: $deviceId")

devices[deviceId]?.let { device —>
device.isOnline = false
mainHandler.post {
for (listener in listeners) {
listener.onGatewayLost(deviceld)

/*x NSDRRSSFEATIRITEE */
private val resolvelListener = object : NsdManager.ResolvelListener {
override fun onResolveFailed(serviceInfo: NsdServiceInfo?, errorCode: Int) {

Log.e(TAG, "RRZFETELM: ${servicelnfo?.serviceName}, #Hizt3: $errorCode")

override fun onServiceResolved(serviceInfo: NsdServiceInfo?) {

serviceInfo ?: return

val deviceld = servicelInfo.serviceName
val host = serviceInfo.host?.hostAddress ?: return
val port = serviceInfo.port

// MTXTICRHEREIMEE

val attributes = servicelInfo.attributes

val deviceName = attributes['name"]?.let { String(it) } ?: deviceld

val apiPort = attributes["api_port"]1?.let { String(it).toIntOrNull() } ?:

val firmware

attributes["fw_ver"]?.let { String(it) } ?: "unknown"

val penCount = attributes["pen_count"]1?.let { String(it).toIntOrNull() } ?:

val device = GatewayDevice(
deviceld = deviceld,
deviceName = deviceName,
ipAddress = host,
port = port,



$firmware")

/%%
fun

/%%
fun

/%%
fun

/%%
fun

/%%

}

apiPort = apiPort,

firmwareVersion = firmware,

isOnline = true,

lastSeenTime = System.currentTimeMillis(),
connectedPenCount = penCount

val isNew = !devices.containsKey(deviceId)
devices[deviceId] = device

// MEMLIER
measurelLatency(device)

// BEIEITES
mainHandler.post {
for (listener in listeners) {
if (isNew) {
listener.onGatewayFound(device)
} else {
listener.onGatewayUpdated(device)

Log.i(TAG, "MXEfEH: $deviceName ($host:$port), ZEK: $penCount, Ef4:

SRR IUEITEE */
addListener(listener: DeviceDiscoveryListener) {
listeners.add(listener)

BIRgERINEITEE */
removelListener(listener: DeviceDiscoveryListener) {
listeners.remove(listener)

SRENFTB ERIMAITELN K */
getOnlineGateways(): List<GatewayDevice> {
return devices.values.filter { it.isOnline }.sortedBy { it.latencyMs }

SRENEH TR */
getBoundGateway(): GatewayDevice? {
return devices[boundGatewayId]

* BINgERM
* f¥A1tNsdManager, FFIAMDNSARSS &N

*/

fun startDiscovery() {
if (isDiscovering) {

Log.w(TAG, "EERUF, BKEEIEK")
return



// MEFFALHIGEMNXID
val prefs = context.getSharedPreferences("writech_device", Context.MODE_PRIVATE)
boundGatewayId = prefs.getString('bound_gateway_id", "") ?: ""

nsdManager = context.getSystemService(Context.NSD_SERVICE) as NsdManager

try {
nsdManager?.discoverServices(SERVICE_TYPE, NsdManager.PROTOCOL_DNS_SD,

discoveryListener)

/%%
fun

/%*

Log.i(TAG, "mDNSIE&E&LMERE")
} catch (e: Exception) {
Log.e(TAG, "mDNSAIZmnkM: ${e.messagel}")
// mDNSAH A= SSDP
startSsdpFallback()

// BEERNEENR
startHealthCheck()

// BENEHAEMRAI (MIEEIPEMHIIER)
startDiscoveryCycle()

SIERERI */
stopDiscovery() {
if (isDiscovering) {
try {
nsdManager?.stopServiceDiscovery(discoveryListener)
} catch (e: Exception) {
Log.e(TAG, "fELE&AHMAM: ${e.message}")

healthCheckTimer?.cancel()
healthCheckTimer = null
discoveryCycleTimer?.cancel()
discoveryCycleTimer = null
isDiscovering = false
Log.i(TAG, "&&AMEEL")

* BEMXKIRE (CHEEFONX, TREER)

*/
fun

/%%
fun

bindGateway(deviceId: String) {

boundGatewayId = deviceld

val prefs = context.getSharedPreferences("writech_device", Context.MODE_PRIVATE)
prefs.edit().putString("bound_gateway_id", deviceld).apply()

Log.i(TAG, "BE4fEM*X: $deviceIld")

R */

unbindGateway() {

boundGatewayId = ""

val prefs = context.getSharedPreferences("writech_device", Context.MODE_PRIVATE)



prefs.edit().remove("bound_gateway_id").apply()
Log.i(TAG, "EmR4IMxX")

/xk MEMKZIEIR (ICMP ping) */
private fun measureLatency(device: GatewayDevice) {
Thread {
try {
val startTime = System.currentTimeMillis()
val address = InetAddress.getByName(device.ipAddress)
val reachable = address.isReachable(3000)
val latency = System.currentTimeMillis() - startTime

if (reachable) {
device. latencyMs = latency
Log.d(TAG, "${device.deviceName} #EiR: ${latency}ms")
H
} catch (e: Exception) {
Log.w(TAG, "IERM=ZLM: ${device.deviceNamel}")
}
Y.start()

/xx EEERAEENSS (EERUMXELINS) */
private fun startHealthCheck() {
healthCheckTimer?.cancel()
healthCheckTimer = Timer('gw-health-check")
healthCheckTimer?.scheduleAtFixedRate(object : TimerTask() {
override fun run() {
val now = System.currentTimeMillis()
for (device in devices.values) {
if (device.isOnline && (now - device.lastSeenTime) >
DEVICE_TIMEOUT_MS) {
device.isOnline = false
mainHandler.post {
for (listener in listeners) {
listener.onGatewaylLost(device.deviceId)

¥

Log.w(TAG, "MxE% (#8AY) : ${device.deviceName}")
} else if (device.isOnline) {

// RIFFIERENE

measurelLatency(device)

b
}, HEALTH_CHECK_INTERVAL, HEALTH_CHECK_INTERVAL)

/*x EohERAEMAI */
private fun startDiscoveryCycle() {
discoveryCycleTimer?.cancel()
discoveryCycleTimer = Timer("gw-discovery-cycle")
discoveryCycleTimer?.scheduleAtFixedRate(object : TimerTask() {
override fun run() {
// EFBEIMDNSEI (RIFTIZEFIR)

if (isDiscovering) {



try {
nsdManager?.stopServiceDiscovery(discoveryListener)
Thread.sleep(500)
nsdManager?.discoverServices(
SERVICE_TYPE, NsdManager.PROTOCOL_DNS_SD, discoverylListener
)
} catch (e: Exception) {
Log.w(TAG, "EFAILMW: ${e.message}")

}
}, DISCOVERY_CYCLE_MS, DISCOVERY_CYCLE_MS)

/*x SSDPERKRI (ZHmDNSARIARY) */
private fun startSsdpFallback() {
Log.i(TAG, "E&hSSDPER&IM")
// JBIUDPLAAIE R IXM-SEARCHIER
// #¥ZE urn:writech:device:gateway:1 £AEH&E

/kx TFRETR */

fun release() {
stopDiscovery()
devices.clear()
listeners.clear()
nsdManager = null
Log.i(TAG, "Z&KRIMARSZEENR")

network/

network/ApiClient.kt

VESS
BASEohRERIRNARG V1.0
OkHttp APIZEFim - =¥FHBREST APL&(E
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~

package com.writech.tv.network

import android.util.Log
import org.json.JSONArray
import org.json.JSONObject



import java.io.BufferedReader

import java.io.InputStreamReader

import java.net.HttpURLConnection

import java.net.URL

import java.nio.charset.StandardCharsets
import java.security.MessageDigest
import javax.crypto.Mac

import javax.crypto.spec.SecretKeySpec

/%%

* APINOR @362

*/

data class ApiResult<T>(
val code: Int, /7 WSEIRTSRE (0=FETN)
val message: String, /] RSHER
val data: T?, // TRIEE
val timestamp: Long // BRSSIHATE)E

) {
val isSuccess: Boolean get() = code ==

}

/%%

* REFEEEE

*/

data class ClassroomInfo(
val classId: String,
val className: String,
val grade: String,
val subject: String,
val teacherName: String,
val studentCount: Int,
val scheduleTime: Long,

val status: Int // 0=KFa, 1=i#1TH, 2=B4%
)
/%%
* PIFIRERE
*/

data class ReportSummary(
val studentId: String,
val studentName: String,
val overallScore: Double,
val writingScore: Double,
val knowledgeScore: Double,
val improvementTrend: String // up / down / stable

/%%

* OkHttp APIEF iR

* HNRAMESTFEENHTTPEE
*/

class ApiClient {

companion object {
private const val TAG = "ApiClient"

/¥x ZESAPIERMLE */



private const val BASE_URL = "https://api.writech.com/v1"

/¥ TERBEETE (ZF) */
private const val CONNECT_TIMEOUT = 15_000

/¥x IZENEBRIATE) (ZRD) */
private const val READ_TIMEOUT = 30_000

[k RAEIHIRE */
private const val MAX_RETRIES = 3

/*x HMACERBE (LML EEEME) */
private const val HMAC_SECRET = "writech_tv_api_secret_2024"

/*x 1%&INEToken *x/
@Volatile
private var authToken: String = ""

/%% TokeniZHARI(E] */
@Volatile
private var tokenExpiresAt: Long = 0

/*% IRFID x/
private var deviceIld: String = ""

/*x* TokenRlIFTE! */
private val refreshLock = Object()

/¢ BRIEERFToken */
@Volatile
private var isRefreshing = false

/xk IAEF G */
fun initialize(deviceId: String) {
this.deviceld = deviceld
Log.i(TAG, "APIEFIm#IIAM TR, 8% $deviceld")

/*xx EEIAIEToken */

fun setToken(token: String, expiresAt: Long) {
authToken = token
tokenExpiresAt = expiresAt

VeSS
* ERIEKRER (HMAC-SHA256)
* BRZMAES: METHOD + "\n" + PATH + "\n" + TIMESTAMP + "\n" + BODY_SHA256
*/
private fun generateSignature(method: String, path: String, timestamp: Long, body:
String): String {
val bodyHash = sha256(body)
val signContent = "$method\n$path\n$timestamp\n$bodyHash"
return hmacSha256 (HMAC_SECRET, signContent)

/*xk SHA-256[5% */



private fun sha256(data: String): String {
val digest = MessageDigest.getInstance("SHA-256")
val hash = digest.digest(data.toByteArray(StandardCharsets.UTF_8))
return hash.joinToString("") { "%02x".format(it) }

/** HMAC-SHA256% % */
private fun hmacSha256(key: String, data: String): String {
val mac = Mac.getInstance("HmacSHA256")
val keySpec = SecretKeySpec(key.toByteArray(StandardCharsets.UTF_8),
"HmacSHA256")
mac.init(keySpec)
val hash = mac.doFinal(data.toByteArray(StandardCharsets.UTF_8))
return hash.joinToString("") { "%02x".format(it) }

/%%
* Z—HTTPERAE
* BERIIAIEToken, BRER . BIE
*/
private fun request(
method: String,
path: String,
body: JSONObject? = null,
queryParams: Map<String, String>? = null,
retryCount: Int = 0
): ApiResult<JSONObject> {
// KETokenRBHRERFT (FREISHH)
if (authToken.isNotEmpty() && tokenExpiresAt > 0) {
val now = System.currentTimeMillis()
if (now > tokenExpiresAt - 5 x 60 *x 1000) {
refreshToken()

val timestamp = System.currentTimeMillis()
val bodyStr = body?.toString() ?: ""
val signature = generateSignature(method, path, timestamp, bodyStr)

// ¥EURL (KIInEiaSER)
val urlBuilder = StringBuilder("$BASE_URL$path")
if (!queryParams.isNullOrEmpty()) {
urlBuilder.append("?")
queryParams.entries.forEachIndexed { index, entry —>
if (index > @) urlBuilder.append("&")

urlBuilder.append("${entry.key}=${java.net.URLEncoder.encode(entry.value, "UTF-8")}")
}

try {
val url = URL(urlBuilder.toString())
val conn = url.openConnection() as HttpURLConnection
conn.requestMethod = method
conn.connectTimeout = CONNECT_TIMEOUT
conn.readTimeout = READ_TIMEOUT
conn.setRequestProperty('"Content-Type", "application/json")



conn.setRequestProperty("X-Timestamp", timestamp.toString())
conn.setRequestProperty('"X-Signature", signature)
conn.setRequestProperty('"X-Device-Id", deviceld)
conn.setRequestProperty('X-Client", "writech-tv/1.0")

if (authToken.isNotEmpty()) {
conn.setRequestProperty("Authorization", "Bearer $authToken')

// BNERE
if (body '= null & (method == "POST" || method == "PUT")) {
conn.doQutput = true
conn.outputStream.use { os —
os.write(bodyStr.toByteArray(StandardCharsets.UTF_8))

// FEBRNERL
val responseCode = conn.responseCode
val stream = if (responseCode in 200..299) conn.inputStream else
conn.errorStream
val responseBody = BufferedReader(InputStreamReader(stream,
StandardCharsets.UTF_8))
.use { it.readText() }

conn.disconnect()

// FBHTISONMRL

val jsonResponse = JSONObject(responseBody)

val result = ApiResult(
code = jsonResponse.optInt("code", -1),
message = jsonResponse.optString("message", ""),
data = jsonResponse.optJSONObject("data"),
timestamp = jsonResponse.optLong("timestamp", 0)

// SLERAQTREAN (TokeniTHA)
if (responseCode == 401 && retryCount < 1) {
refreshToken()
return request(method, path, body, queryParams, retryCount + 1)

return result
} catch (e: Exception) {
Log.e(TAG, "FERAEM [$method $pathl: ${e.messagel}")

// BERBE (FEEIRBE)

if (retryCount < MAX_RETRIES) {
val delay = 1000L * (1L shl retryCount) // 1s, 2s, 4s
Thread.sleep(delay)
return request(method, path, body, queryParams, retryCount + 1)

return ApiResult(
code = -1,
message = "IEKEM: ${e.message}",
data = null,



timestamp = System.currentTimeMillis()

/*x RFEToken x/
private fun refreshToken() {
synchronized(refreshLock) {
if (isRefreshing) return
isRefreshing = true

}
try {
// ERIEFIEBEMAL
val body = JSONObject().apply {
put("device_id", deviceId)
put('device_type", "tv")
}
val result = request("POST", "/auth/device", body)
if (result.isSuccess && result.data != null) {
authToken = result.data.optString("access_token", "")
tokenExpiresAt = result.data.optLong("expires_at", 0)
Log.i(TAG, "TokenRIrRLIh")
}
} finally {
isRefreshing = false
}
}
/* ========== AP ========== %/

/xx SREVHBIREFE */
fun getCurrentClassroom(): ApiResult<ClassroomInfo?> {
val result = request("GET", "/classroom/current")
if (result.isSuccess && result.data '= null) {
val info = ClassroomInfo(
classId = result.data.optString("class_id"),
className = result.data.optString("class_name"),
grade = result.data.optString("grade"),
subject = result.data.optString("subject"),
teacherName = result.data.optString("teacher_name"),
studentCount = result.data.optInt("student_count"),
scheduleTime = result.data.optLong("schedule_time"),
status = result.data.optInt("status")
)
return ApiResult(@, "ok", info, result.timestamp)
}

return ApiResult(result.code, result.message, null, result.timestamp)

/*xx FREVARZIEREIIR +/
fun getClassReports(classId: String): ApiResult<List<ReportSummary>> {
val result = request("GET", "/report/class/$classId/students")
if (result.isSuccess && result.data !'= null) {
val list = mutableListOf<ReportSummary>()
val array = result.data.optJSONArray("students") ?: JSONArray()
for (i in @ until array.length()) {
val item = array.getJSONObject (i)



VE 3
fun

/%%

fun

/%%
fun

list.add(ReportSummary (
studentId = item.optString("student_id"),
studentName = item.optString("student_name"),
overallScore = item.optDouble("overall_score"),
writingScore = item.optDouble("writing_score"),
knowledgeScore = item.optDouble("knowledge_score"),
improvementTrend = item.optString("trend", "stable")
))
}
return ApiResult(@, "ok", list, result.timestamp)
}

return ApiResult(result.code, result.message, emptyList(), result.timestamp)

FRENARE FEURL (CDNZRZURL)  */

getResourceDownloadUrl(resourceld: String): ApiResult<String?> {
val result = request("GET", "/resource/download/$resourceId")

val url = result.data?.optString("download_url")

return ApiResult(result.code, result.message, url, result.timestamp)

LRz OB */
reportHeartbeat(gatewayConnected: Boolean, classroomActive: Boolean) {
val body = JSONObject().apply {
put("device_id", deviceId)
put("device_type", "tv")
put('"gateway_connected", gatewayConnected)
put("classroom_active", classroomActive)
put("timestamp", System.currentTimeMillis())
¥
request("POST", "/device/heartbeat", body)

FRIZEER (RAE. DPWERE) +/
reportDeviceInfo(info: Map<String, String>) {
val body = JSONObject().apply {
put("device_id", deviceId)
info.forEach { (k, v) — put(k, v) }
¥
request("POST", "/device/info", body)

network/WebSocketManager.kt

/%

* X X K X X X X

BRASEMREBNIRNARY V1.0
WebSocketEIRE; - SLAMEKREDEIRRINREENES
IheeReR:

1. WebSocketKEZKER (B, %55, BIER)

2. EREDEHERE (MMX/BEHSHEXNZEZDLITR)
3. REEMESEEK (K&, W&, 2ERTE)

4. DEKLE (SombEE, WlERFEN)



* 5. FHERRBEERE (MMEAEEHEX)

* 6. JHEDMLE (KREESFSEK)

* 7. BENMEERE (HEEEMXWebSocket, &ERERRIR)
*/

package com.writech.tv.network

import android.os.Handler

import android.os.Looper

import android.util.lLog

import org.json.JSONArray

import org.json.JSONObject

import java.util.Timer

import java.util.TimerTask

import java.util.concurrent.CopyOnWriteArrayList
import java.util.concurrent.atomic.AtomicBoolean
import java.util.concurrent.atomic.AtomicInteger

/%%
* WebSocket;HEHEEIE X
*/

object WsMessageTypes {
const val HEARTBEAT = "heartbeat"
const val HEARTBEAT_ACK = "heartbeat_ack"

const val STROKE_DATA = "stroke_data" // EMAATELE
const val STROKE_BATCH = "stroke_batch" // EEDEIE
const val PEN_DOWN = "pen_down" /] BESBHG
const val PEN_UP = "pen_up" // HRESBH
const val CLASSROOM_START = "classroom_start" // iR&EF4
const val CLASSROOM_END = "classroom_end" // RELER
const val QUIZ_START = "quiz_start" /! BB
const val QUIZ_SUBMIT = "quiz_submit" /! PERRER
const val QUIZ_STATS = "quiz_stats" // BBRRITER
const val STUDENT_JOIN = "student_join" // BELS
const val STUDENT_LEAVE = "student_leave" /] FEBEL
const val DISPLAY_MODE = "display_mode" // METER (ZP/HE/TA)

b

/ %k

* EMEEEEED

*/

interface StrokeDatalListener {

/Hx WEIZEMALATENE +/

fun onStrokeData(studentId: String, x: Float, y: Float, pressure: Float, timestamp:
Long)

/% FARERM +/
fun onPenDown(studentId: String, pageld: Int)

/xk FEIREEM £/
fun onPenUp(studentId: String)

¥

/%%
* RESMOEEEO
*/

interface ClassroomEventListener {



/*x IREFR */
fun onClassroomStart(classId: String, className: String)

/K IREBLER x/
fun onClassroomEnd(classId: String)

/xk FE PR/ B +/
fun onStudentStatusChange(studentId: String, studentName: String, online: Boolean)

/xk BERBEH */
fun onQuizEvent(eventType: String, data: JSONObject)

/xx BIRERTIR */
fun onDisplayModeChange(mode: String, targetStudentIds: List<String>)

/%%

* WebSocketiEiZEIEeS

*x BESKMxTiRIWebSocketKiEE
*/

class WebSocketManager {

companion object {
private const val TAG = "WsManager"

[k DBEEIRE (2RD)  +/
private const val HEARTBEAT_INTERVAL = 30_000L

/k OBKEBE (ZRD)  */
private const val HEARTBEAT_TIMEOUT = 45_000L

/xx BRREEER () */

private const val MAX_RECONNECT_INTERVAL = 60_000L
/xk RREEXRE (BIREFILEEE) */
private const val MAX_RECONNECT_ATTEMPTS = 100

/¥ ERIRES *+/
enum class State {
DISCONNECTED, CONNECTING, CONNECTED, RECONNECTING

/Hx HEDERIRES +/

@Volatile

var state: State = State.DISCONNECTED
private set

/*x WebSocketSEfl */
private var webSocket: Any? = null // OkHttp WebSocket3L{l

/xx HETESZURL */
private var currentUrl: String =

/*x iAilEToken */
private var authToken: String = ""



/¥ IDERERTES */
private var heartbeatTimer: Timer? = null

¥k IDBGEBRTEREE */
private var heartbeatTimeoutTimer: Timer? = null

¥k BEETERER +/
private var reconnectTimer: Timer? = null

/Hx BESHIRE +/
private val reconnectAttempts = AtomicInteger(0)

/0k BEEMMFF (EorATAEEE) */
private val intentionalDisconnect = AtomicBoolean(false)

/*x REWENERISEE */
@Volatile
private var lastMessageTimestamp: Long = @

/*x*x FEZFEHandler *x/
private val mainHandler = Handler(Looper.getMainLooper())

/xx EMEYRRITERIIR */

private val strokeListeners = CopyOnWriteArrayList<StrokeDatalListener>()

/xx REBHIRITERIIR */
private val classroomListeners = CopyOnWriteArrayList<ClassroomEventListener>()

/¥x SERPENEIERITER +/
fun addStrokeListener(listener: StrokeDatalListener) {
strokeListeners.add(listener)

/xk RBIREMPIEIITES */
fun removeStrokelListener(listener: StrokeDatalListener) {
strokeListeners.remove(listener)

/xk SEAMRESHISITEE +/
fun addClassroomListener(listener: ClassroomEventListener) {
classroomListeners.add(listener)

[k BEERRE B IRITEE +/
fun removeClassroomListener(listener: ClassroomEventListener) {
classroomListeners.remove(listener)

/%%

* EiEWebSocket RSS2

* @param url WebSocketfR&23ithhit ()% /5 is/ithiit s = imithiit)

* @param token iAiEToken

*/

fun connect(url: String, token: String) {

if (state == State.CONNECTED || state == State.CONNECTING) {

Log.w(TAG, "WebSocketB&EiEalF1riEtEp")
return



currentUrl = url

authToken = token
intentionalDisconnect.set(false)
state = State.CONNECTING

Log.i(TAG, "IEffiE#&EWebSocket: $url")
// 1EFAOkHttpEIIWebSocketiEiE

// SEBRCIN:
// val request = Request.Builder().url("$url?

token=$token&device_type=tv").build()

// val client = OkHttpClient.Builder().pingInterval(30,

TimeUnit.SECONDS).build()

/%%

// webSocket = client.newWebSocket(request, wsListener)

// TERUERERIN

mainHandler.postDelayed({
onConnected()

}, 200)

ERRAINENE */

private fun onConnected() {

/%%
fun

state = State.CONNECTED
reconnectAttempts.set(0)
Log.i(TAG, "WebSocket&E#EmIn")

// Bohitvek
startHeartbeat()

// ERINEBLER
send0fflineSyncRequest()

IR EIRIWebSocket XAIHE */

onMessageReceived(text: String) {
try {
val json = JSONObject(text)
val type = json.optString("type", "")
val data = json.optJSONObject("data") ?: JSONObject()

val timestamp = json.optLong("timestamp", System.currentTimeMillis())
lastMessageTimestamp = timestamp

when (type) {
WsMessageTypes.HEARTBEAT_ACK —> onHeartbeatAck()

WsMessageTypes.STROKE_DATA —> handleStrokeData(data)
WsMessageTypes.STROKE_BATCH —> handleStrokeBatch(data)
WsMessageTypes.PEN_DOWN —> handlePenDown(data)
WsMessageTypes.PEN_UP —> handlePenUp(data)

WsMessageTypes.CLASSROOM_START —> handleClassroomStart(data)
WsMessageTypes.CLASSROOM_END —> handleClassroomEnd(data)
WsMessageTypes.STUDENT_JOIN —> handleStudentJoin(data)



WsMessageTypes.STUDENT_LEAVE —> handleStudentLeave(data)
WsMessageTypes.QUIZ_START -> handleQuizEvent("quiz_start", data)
WsMessageTypes.QUIZ_SUBMIT —> handleQuizEvent('quiz_submit", data)
WsMessageTypes.QUIZ _STATS —-> handleQuizEvent("quiz_stats", data)
WsMessageTypes.DISPLAY_MODE —> handleDisplayModeChange(data)

else —> Log.w(TAG, "FREVEEXEE: $type")
}
} catch (e: Exception) {
Log.e(TAG, "JEEMITAM: ${e.message}")

/*kx QAIREBNEMALAREE */
private fun handleStrokeData(data: JSONObject) {
val studentId = data.optString("student_id", "")
val x = data.optDouble("x", 0.0).toFloat()
val y = data.optDouble("y", 0.0).toFloat()
val pressure = data.optDouble("pressure", 0.5).toFloat()
val timestamp = data.optLong("timestamp", 0)

for (listener in strokeListeners) {
listener.onStrokeData(studentId, x, y, pressure, timestamp)

/0k WMIBHEZMEIE (—RERZDEITE, HMVERME) */
private fun handleStrokeBatch(data: JSONObject) {
val studentId = data.optString("student_id", "")
val pointsArray = data.optJSONArray("points") ?: return

for (i in @ until pointsArray.length()) {
val point = pointsArray.optJSONObject(i) ?: continue
val x = point.optDouble("x", 0.0).toFloat()
val y = point.optDouble("y", 0.0).toFloat()
val pressure = point.optDouble("pressure", 0.5).toFloat()
val timestamp = point.optLong("timestamp", 0)

for (listener in strokeListeners) {
listener.onStrokeData(studentId, x, y, pressure, timestamp)

/kx MIEEESM x/
private fun handlePenDown(data: JSONObject) {
val studentId = data.optString("student_id", "")
val pageld = data.optInt('page_id", 0)
for (listener in strokeListeners) {
listener.onPenDown(studentId, pageld)

/xk QIBIREEM x/
private fun handlePenUp(data: JSONObject) {



val studentId = data.optString("student_id", "")
for (listener in strokeListeners) {
listener.onPenUp(studentId)

/xx BERIREFIAEHS */
private fun handleClassroomStart(data: JSONObject) {
val classId = data.optString('class_id", "")
val className = data.optString("class_name", "")
mainHandler.post {
for (listener in classroomListeners) {
listener.onClassroomStart(classId, className)

}
Log.i(TAG, "REEFMH: $className")

/dx RAERIRELEREH +/
private fun handleClassroomEnd(data: JSONObject) {
val classId = data.optString("class_id", "")
mainHandler.post {
for (listener in classroomListeners) {
listener.onClassroomEnd(classId)

}
Log.i(TAG, "REBLHR")

/xx IRREAE FAEHF x/
private fun handleStudentJoin(data: JSONObject) {
val studentId = data.optString("student_id", "")
val name = data.optString("student_name", "")
mainHandler.post {
for (listener in classroomListeners) {
listener.onStudentStatusChange(studentId, name, true)

/kx MIRZATEEMH +/
private fun handleStudentlLeave(data: JSONObject) {
val studentId = data.optString("student_id", "")
val name = data.optString("student_name", "")
mainHandler.post {
for (listener in classroomListeners) {
listener.onStudentStatusChange(studentId, name, false)

/¥ QBEFHEREM +/
private fun handleQuizEvent(eventType: String, data: JSONObject) {
mainHandler.post {
for (listener in classroomListeners) {



listener.onQuizEvent(eventType, data)

/¢ QB TE TR +/
private fun handleDisplayModeChange(data: JSONObject) {
val mode = data.optString("mode", "all") // all / group / single
val studentIds = mutablelListOf<String>()
val idsArray = data.optJSONArray("student_ids")
if (idsArray !'= null) {
for (i in @ until idsArray.length()) {
studentIds.add(idsArray.optString(i, ""))

¥
mainHandler.post {
for (listener in classroomListeners) {
listener.onDisplayModeChange(mode, studentIds)

/*xx BEIOBKERER */
private fun startHeartbeat() {
stopHeartbeat()
heartbeatTimer = Timer("ws-heartbeat")
heartbeatTimer?.scheduleAtFixedRate(object : TimerTask() {
override fun run() { sendHeartbeat() }
}, HEARTBEAT_INTERVAL, HEARTBEAT_INTERVAL)

/kx RIFOEKE */
private fun sendHeartbeat() {
val msg = JSONObject().apply {
put("type", WsMessageTypes.HEARTBEAT)
put("timestamp", System.currentTimeMillis())
+

sendMessage(msg.toString())

// ZREOHEBRHE
heartbeatTimeoutTimer?.cancel()
heartbeatTimeoutTimer = Timer("ws-hb-timeout")
heartbeatTimeoutTimer?.schedule(object : TimerTask() {
override fun run() {
Log.w(TAG, "{O\BEEBRY, B &E#RE"
handleDisconnect()
}
}, HEARTBEAT_TIMEOUT)

/¥ WEIOBEIER, */
private fun onHeartbeatAck() {
heartbeatTimeoutTimer?.cancel()



/*kx AZLEOEE */

private fun stopHeartbeat() {
heartbeatTimer?.cancel()
heartbeatTimer = null
heartbeatTimeoutTimer?.cancel()
heartbeatTimeoutTimer = null

/¥ RMIEERUTTT +/

private fun handleDisconnect() {
stopHeartbeat ()
state = State.DISCONNECTED

if (!intentionalDisconnect.get() && reconnectAttempts.get() <
MAX_RECONNECT_ATTEMPTS) {
scheduleReconnect ()

/xk THEEMEE (IBEUREHRER) */
private fun scheduleReconnect() {
val attempt = reconnectAttempts.get()
val interval = min0f(1000L x (1L shl minOf(attempt, 6)), MAX_RECONNECT_INTERVAL)

state = State.RECONNECTING
Log.i(TAG, "${intervallmsE=idE#E (FE${attempt + 1}%)")

reconnectTimer?.cancel()
reconnectTimer = Timer("ws-reconnect")
reconnectTimer?.schedule(object : TimerTask() {
override fun run() {
reconnectAttempts.incrementAndGet ()
connect(currentUrl, authToken)
}

}, interval)

/kx AR BLEAERER *+/
private fun sendOfflineSyncRequest() {
if (lastMessageTimestamp > 0) {
val msg = JSONObject().apply {
put("type", "offline_sync_request")
put("last_timestamp", lastMessageTimestamp)
}

sendMessage(msg.toString())

/*x KiEWebSocketXASHE *x/
fun sendMessage(text: String) {
if (state != State.CONNECTED) {
Log.w(TAG, "WebSocketsRi&E#E, TTiERXEHEE")
return
¥
// LRREA: webSocket?.send(text)



Log.d(TAG, "RiEHE: ${text.take(100)}")

/*x ERNEIFFER */
fun disconnect() {
intentionalDisconnect.set(true)
stopHeartbeat ()
reconnectTimer?.cancel()
// EFRAR: webSocket?.close(1000, "Client disconnect")
webSocket = null
state = State.DISCONNECTED
Log.i(TAG, "WebSocketBEzBiFF")

/xx BIFIBHRIRE */

fun release() {
disconnect()
strokelListeners.clear()
classroomListeners.clear()

renderer/

renderer/MultiStudentView.kt

VE S

x BASEREEMIRNARG V1.0

* ZR2ERRMEME - EREEETHERRET
*

* IDREIRAR:

* 1. SRAZTDEENLERT (2/4/6/921KHF)
* 2. PHERESR (MNELZATRPENRBTINR)
* 3. EINEDERSEFH (EFPEMNEDIRIEN)
x 4, EMORALE (SZ2EEPLRPEILE)

x 5. ZPAEEESMET (HR. ES. $EHE)
* 6. BIRSRRMEER (D-PadiEiF®4. tNRmE)
* 7. EFESESN (ARETRHEZEHTESR)

*
~

package com.writech.tv.renderer

import android.graphics.Canvas

import android.graphics.Color

import android.graphics.Paint

import android.graphics.Rect

import android.graphics.RectF

import android.os.Handler

import android.os.Looper

import android.util.Log

import java.util.concurrent.ConcurrentHashMap
import java.util.concurrent.CopyOnWriteArrayList
import kotlin.math.ceil



import kotlin.math.max
import kotlin.math.min
import kotlin.math.sqrt

/%%
* RRmEER
*/
enum class DisplayLayout(val columns: Int, val rows:
SINGLE(1, 1), /! BAZER
DUAL(2, 1), /] MAFHHE
QUAD(2, 2), // ER
SIX(3, 2), // INEE
NINE(3, 3); !/ NEH

val cellCount: Int get() = columns * rows

}

/%%
* PERRER
*/

data class StudentDisplayInfo(
val studentId: String,
val studentName: String,
val seatNumber: Int,
val color: Int, // DEIITREE
var strokeCount: Int = 0, // EBEEEL
var isWriting: Boolean = false, // EREERE
var lastUpdateTime: Long = @ // RIEEHEE

/%%

* ZRLEEREMENEEIESS

* BERERMETE N RITIBNETER
*/

class MultiStudentView {

companion object {
private const val TAG = "MultiStudentView"

/xk BITAREIEE (1RZE) */

private const val CELL_PADDING = 8
/xx IMERSE (BR) */
private const val LABEL_HEIGHT = 48

/0% MMEXFRN (BR) */
private const val LABEL_TEXT_SIZE = 24f

/xk BERE (RER) */
private const val BORDER_WIDTH = 3f

/xx EEPERDERNGER (%) */

private const val BLINK_INTERVAL = 500L

/xx HEIHRFBER */
var layout: DisplaylLayout = DisplayLayout.QUAD

Int) {



private set

/xx RMIVFETIR (RBTHRUEHI) */
private val displayStudents = CopyOnWriteArrayList<StudentDisplayInfo>()

/% BPFENNEBEE */
private val studentStrokes = ConcurrentHashMap<String, MutableList<Stroke>>()

/*x ELFEHandler *x/
private val mainHandler = Handler(Looper.getMainLooper())

/*x LAEIAPaintI IR *x/

private val borderPaint = Paint().apply {
style = Paint.Style.STROKE
strokeWidth = BORDER_WIDTH
isAntiAlias = true

private val labelBgPaint = Paint().apply {
style = Paint.Style.FILL
color = Color.parseColor("#EQEQEQ")

private val labelTextPaint = Paint().apply {
color = Color.parseColor("#333333")
textSize = LABEL_TEXT_SIZE
isAntiAlias = true
textAlign = Paint.Align.LEFT

private val writingIndicatorPaint = Paint().apply {
color = Color.parseColor("#4CAF50")
style = Paint.Style.FILL

private val strokePaint = Paint().apply {
isAntiAlias = true
style = Paint.Style.STROKE
strokeCap = Paint.Cap.ROUND
strokeJoin = Paint.Join.ROUND

/xx BEEETRCFSE *x/
var showReference: Boolean = false

/xk SEFEIREER */
var referencePath: String = ""

/xx HEAHPRETRRS| (BREER)  */
var selectedCellIndex: Int = -1

/%%

* P mEER

*/

fun setlLayout(newLayout: DisplayLayout) {
layout = newlLayout
// MRZEFBIHTRENEE, BIET



while (displayStudents.size > layout.cellCount) {
val removed = displayStudents.removeAt(displayStudents.size — 1)
studentStrokes. remove(removed.studentId)
¥
Log.i(TAG, "#fBEtI#eAN: ${newLayout.name}
(${newLayout.columns}x${newLayout.rows})")

b

VESS

* ANFARRRX

* @return PEMNBRTRERS], -1RREH

*/

fun addStudent(info: StudentDisplayInfo): Int {

if (displayStudents.size >= layout.cellCount) {

Log.w(TAG, "BREXE®H (${layout.cellCount}™)")
return -1

// DECEE
val coloredInfo = info.copy(

color = StudentColorPalette.getColor(displayStudents.size)
)
displayStudents.add(coloredInfo)
studentStrokes[info.studentId] = mutableListOf()

val index = displayStudents.size - 1
Log.i(TAG, "im=4%: ${info.studentName} —> Ejri&$index")
return index

Ve

* BIRFE

*/

fun removeStudent(studentId: String) {
displayStudents.removeAll { it.studentId == studentId }
studentStrokes.remove(studentId)
Log.i(TAG, "#RRZ4£: $studentId")

+

VeSS
* ANINEDEIEREEFE
*/

fun addStroke(studentId: String, stroke: Stroke) {
studentStrokes[studentId]?.add(stroke)
displayStudents.find { it.studentId == studentId }?.let {
it.strokeCount++
it.lastUpdateTime = System.currentTimeMillis()

VESS

* BEFAEBERS

*/

fun updateWritingState(studentId: String, isWriting: Boolean) {
displayStudents.find { it.studentId == studentId }?.isWriting = isWriting



/%%

* fECanvas L4&HI 2S4S EEIE

* @param canvas BirE*

* @param width EfERE

* @param height BHEZSE

*/

fun draw(canvas: Canvas, width: Int, height: Int) {
val cols = layout.columns
val rows = layout.rows

// HEBTRTEIRT
val cellWidth = (width - CELL_PADDING * (cols + 1)) / cols
val cellHeight = (height — CELL_PADDING * (rows + 1)) / rows

for (index in @ until min(displayStudents.size, layout.cellCount)) {
val student = displayStudents[index]
val col = index % cols
val row = index / cols

// THEBETRAE
val left = CELL_PADDING + col *x (cellwidth + CELL_PADDING)
val top = CELL_PADDING + row * (cellHeight + CELL_PADDING)
val cellRect = RectF(
left.toFloat(), top.toFloat(),
(left + cellwidth).toFloat(), (top + cellHeight).toFloat()

/] SHEBETBAR

drawCell(canvas, cellRect, student, index)

VESS
* LRI
*/
private fun drawCell(canvas: Canvas, rect: RectF, student: StudentDisplayInfo,
index: Int) {
// GHIRTRES
val bgPaint = Paint().apply {
color = Color.WHITE
style = Paint.Style.FILL
¥
canvas.drawRoundRect(rect, 8f, 8f, bgPaint)

// SHIE (ERFRRTRAS=IBE)
borderPaint.color = if (index == selectedCellIndex) {
Color.parseColor("#2196F3") // &S
} else if (student.isWriting) {
student.color // BEHEZEHE
} else {
Color.parseColor("#BDBDBD") // ZRINKE
}
borderPaint.strokeWidth = if (index == selectedCellIndex) 5f else BORDER_WIDTH
canvas.drawRoundRect(rect, 8f, 8f, borderPaint)

// EHINRERE (ZFERE + ES + PERD)
val labelRect = RectF(rect.left, rect.top, rect.right, rect.top + LABEL_HEIGHT)



labelBgPaint.color = Color.argb(230, Color.red(student.color),
Color.green(student.color), Color.blue(student.color))
canvas.drawRoundRect (
RectF(labelRect.left + 1, labelRect.top + 1, labelRect.right - 1,
labelRect.bottom),
8f, 0f, labelBgPaint

// SEHIFEHE
labelTextPaint.color = Color.WHITE
labelTextPaint.textSize = LABEL_TEXT_SIZE
canvas.drawText (
"${student.seatNumber}= ${student.studentName}",
rect.left + 12f, rect.top + LABEL_HEIGHT - 14f,
labelTextPaint

/! BEBEREERR (FB=EEHE)
if (student.isWriting) {
canvas.drawCircle(
rect.right - 20f, rect.top + LABEL_HEIGHT / 2f,
6f, writingIndicatorPaint

/! BHIZEBANEXE

val contentRect = RectF(
rect.left + 4f, rect.top + LABEL_HEIGHT + 4f,
rect.right - 4f, rect.bottom - 4f

canvas.save()
canvas.clipRect(contentRect)

// TTEEDEN (5L RRET R B TR N B X i)

val scaleX = contentRect.width() / 200f // {Ri&=pELRE200mm
val scaleY = contentRect.height() / 280f // {Ri&R=ELRS280mm
val scale = min(scaleX, scaleY)

canvas.translate(contentRect.left, contentRect.top)
canvas.scale(scale, scale)

// SEHNZFERERE £
val strokes = studentStrokes[student.studentId] ?: emptyList()
for (stroke in strokes) {

drawStroke(canvas, stroke, student.color)

canvas.restore()

// SEHIEETTE

val countText = "${student.strokeCount}=£"

labelTextPaint.color = Color.GRAY

labelTextPaint.textSize = 18f

canvas.drawText(countText, rect.right - 60f, rect.bottom - 8f, labelTextPaint)



/%%

* GRHIBRNER

*/

private fun drawStroke(canvas: Canvas, stroke: Stroke, color: Int) {
if (stroke.points.size < 2) return
strokePaint.color = color
strokePaint.strokeWidth = stroke.baseWidth

for (i in 1 until stroke.points.size) {
val prev = stroke.points[i - 1]
val curr = stroke.points[i]
canvas.drawLine(prev.x, prev.y, curr.x, curr.y, strokePaint)

/%%
* ERSBAORSH (BohESZIEMBERTE)
*/
fun navigateFocus(direction: Int): Boolean {
val cols = layout.columns
val totalCells = min(displayStudents.size, layout.cellCount)

if (totalCells == @) return false

when (direction) {
0 —> selectedCellIndex = max(@, selectedCellIndex - cols) // L
1 —> selectedCellIndex = min(totalCells - 1, selectedCellIndex + cols) // F
2 —> selectedCellIndex = max(0, selectedCellIndex - 1) // &
3 —> selectedCellIndex = min(totalCells - 1, selectedCelllndex + 1) // &
+

return true

/*xx EIREIERINEIE */

fun clearAll() {
displayStudents.clear()
studentStrokes.clear()
selectedCellIndex = -1

/kx FREVHBIRTINZERE */
fun getDisplayCount(): Int = displayStudents.size

/xk BIER */
fun release() {
clearAll()
Log.i(TAG, "ZZAMEEEM")

renderer/StrokeRenderer.kt

/%%
*x BASEREBMIHNBREG V1.0



* OpenGLEMERZ - AR60TpsRIEREMERS|E
*

* INBEIRRR:

* 1. OpenGL ES 2.0LREINER (60fpsBinmizR)
x 2, NERMETE (ZRNEREEEMRES)

* 3. EARNEENR (FEREBEITN, FE/IAERE)
*x 4. SREETHEXS (EMR2ELPEFDHE)

*x 5. EMEME (FRERBELIRE, ZFTH)

* 6. WMERERMMN (BRFBOEFELFINT)

* 7. KEDYIERBIEN (4K/1080PBENILED)

*/

package com.writech.tv.renderer

import android.content.Context

import android.graphics.Canvas

import android.graphics.Color

import android.graphics.Paint

import android.graphics.Path

import android.graphics.PointF

import android.os.Handler

import android.os.Looper

import android.util.AttributeSet

import android.util.Log

import android.view.SurfaceHolder

import android.view.SurfaceView

import java.util.concurrent.ConcurrentHashMap
import java.util.concurrent.CopyOnWriteArraylList
import kotlin.math.abs

import kotlin.math.max

import kotlin.math.min

import kotlin.math.sqrt

/ %k
* EMAAAT IR
* @param x X#4R (2K, SFEHRLIRR)
* @param y YR (Z2X)
* @param pressure EA{E (0.0-1.0, V3—1t)
* @param timestamp EHEE ()
*/
data class StrokePoint/(
val x: Float,
val y: Float,
val pressure: Float
val timestamp: Long

0.5f,
oL

/xx

ZEHIE (—REEIIRENTENIT)

@param studentId FE&EMR (BFEE&X%SD)
@param points AFRE=FIEK

@param color ELHE

@param baseWidth EMEERE (1&X)

* X X X *

*/
data class Stroke(
val studentId: String,
val points: MutablelList<StrokePoint> = mutableListOf(),



val color: Int = Color.BLACK,
val baseWidth: Float = 3.0f

/%%

* PEZTEBHER

* MEX12MSHEERE, BRARLATXS

*/

object StudentColorPalette {

private val colors = intArrayOf(

Color.parseColor("#1976D2"), // &
Color.parseColor("#D32F2F"), // 4I&
Color.parseColor("#388E3C"), // #®&
Color.parseColor("#F57C00"), // #&&
Color.parseColor("#7B1FA2"), // ¥&
Color.parseColor("#00838F"), // &
Color.parseColor("#C2185B"), // #&
Color.parseColor("#455A64"), // &
Color.parseColor("#795548"), // i€
Color.parseColor("#0097A7"), // RS
Color.parseColor("#689F38"), // B4k
Color.parseColor("#FF6F00"), // ®i&

/kx IRIFBZERSFREEE *+/
fun getColor(studentIndex: Int): Int {
return colors[studentIndex % colors.sizel

/xk RIEFLEIDIRFREEE */

fun getColorForStudent(studentId: String): Int {
val hash = studentId.hashCode() and @x7FFFFFFF
return colors[hash % colors.sizel]

}
}
/%%
* EIERE - ETFSurfaceViewISHaEAREISH
*
* SRS PERES:
* — G4 (offscreenBitmap): FHEEHHIANDEED
*x — BIZEH (SurfaceView Canvas): ERETNEM FEHIHanEKER
*k
* EREEMASLHHEERENER, KEHRVDELSTHE
*/

class StrokeRenderer @JvmOverloads constructor(
context: Context,
attrs: AttributeSet? = null,
defStyleAttr: Int = 0
) : SurfaceView(context, attrs, defStyleAttr), SurfaceHolder.Callback {

companion object {
private const val TAG = "StrokeRenderer"

/% BARIIER */
private const val TARGET_FPS = 60



/*x WEIRE (2R) */
private const val FRAME_INTERVAL_MS = 1000L / TARGET_FPS

/¥k BITREMEES (2REGRERAT) */
private const val MM_TO_PX = 4.0f

¥k NZERMETRRIRE +/
private const val BEZIER_TENSION = 0.25f

/¥x EEWR-BZEDESE x/
private const val PEN_DOWN_TRANSITION = 5

[k EEBR-IBELERE +/
private const val PEN_UP_TRANSITION = 5

/xx ETRNEEIIR (ZERE) */
private val completedStrokes = CopyOnWriteArrayList<Stroke>()

/¢ HEIEEBERNEREE (RFLIDRS]) */
private val activeStrokes = ConcurrentHashMap<String, Stroke>()

/kx BREETBitmap (FHEHELER) *x/
private var offscreenBitmap: android.graphics.Bitmap? = null
private var offscreenCanvas: Canvas? = null

/xx TEREFE *+/
private var renderThread: RenderThread? = null

/*x Surface@&L A */
private var surfaceReady = false

/xx BITnEE */
private var canvasWidth = 0
private var canvasHeight = 0

/¢ BRAVFERBSE (EIZREH)  */
private var scaleX = 1.0f
private var scaleY = 1.0f
private var translateX = 0.0f
private var translateY = 0.0f

/*x EHIAPaintHR (EAERGC) *x/

private val strokePaint = Paint().apply {
isAntiAlias = true
style = Paint.Style.STROKE
strokeCap = Paint.Cap.ROUND
strokeJoin = Paint.Join.ROUND

private val backgroundPaint = Paint().apply {
color = Color.WHITE
style = Paint.Style.FILL

/*x EFPathiIR */
private val reusablePath = Path()



/%%

EERERFBREREST */

private var needsRefreshOffscreen = false

init {

holder.addCallback(this)

// REBRER (XEFEMERERETLS)

setZOrderOnTop(false)

override fun surfaceCreated(holder: SurfaceHolder) {

surfaceReady = true
canvasWidth = holder.surfaceFrame.width()
canvasHeight = holder.surfaceFrame.height()

// BIEBREY (5SurfacelR~T)
offscreenBitmap = android.graphics.Bitmap.createBitmap(
canvasWidth, canvasHeight, android.graphics.Bitmap.Config.ARGB_8888
)
offscreenCanvas = Canvas(offscreenBitmap!!)
offscreenCanvas?.drawRect(0f, @f, canvasWidth.toFloat(), canvasHeight.toFloat(),

backgroundPaint)

// BEBER%E
renderThread = RenderThread()
renderThread?.start()

// MREBHLELEIE, TERIBRERET

if (completedStrokes.isNotEmpty()) {
rebuild0ffscreenCache()

Log.1i(TAG, "SurfaceBliEsemi: ${canvasWidth}x${canvasHeight}")

override fun surfaceChanged(holder: SurfaceHolder, format: Int, width: Int, height:

Int) {

canvasWidth = width

canvasHeight = height

// BEEBRERULRHRT

offscreenBitmap?.recycle()

offscreenBitmap = android.graphics.Bitmap.createBitmap(
width, height, android.graphics.Bitmap.Config.ARGB_8888

)

offscreenCanvas = Canvas(offscreenBitmap!!)

rebuildOffscreenCache()

Log.i(TAG, "SurfaceR~fZft: ${width}x${height}")

override fun surfaceDestroyed(holder: SurfaceHolder) {

surfaceReady = false
renderThread?.stopRendering()
renderThread = null
offscreenBitmap?.recycle()
offscreenBitmap = null



/%%
*

Log.i(TAG, "SurfaceE442k")

RINEDS (HWebSocket#IKE3EMA)

* @param studentId ZEAEFFR
* @param point A¥Rs
* @param isPenDown true=%Z£ (£EFFR), false={TEH

*/
fun

/%%
*
*
*/

fun

/%%
fun

backgro

/%%
fun

/%%
fun

addStrokePoint(studentId: String, point: StrokePoint, isPenDown: Boolean) {
if (isPenDown) {
// FEEE
val color = StudentColorPalette.getColorForStudent(studentId)
val stroke = Stroke(studentId = studentId, color = color)
stroke.points.add(point)
activeStrokes[studentId] = stroke
} else {
// RINEHANEREE
activeStrokes[studentId]?.points?.add(point)

TR TEE (BESH)
WEREZEEBAETRIIR, HERIBRED

finishStroke(studentId: String) {
val stroke = activeStrokes.remove(studentId) ?: return
if (stroke.points.size >= 2) {
completedStrokes.add(stroke)
// BIEANERSHEB RS
offscreenCanvas?.let { canvas —>
drawSingleStroke(canvas, stroke)

BIRFIBEL */

clearAll() {

completedStrokes.clear()

activeStrokes.clear()

offscreenCanvas?.drawRect(0f, 0f, canvasWidth.toFloat(), canvasHeight.toFloat(),
undPaint)

Log.i(TAG, "FRBEMLEAER")

BRIEEFZENEL */

clearStudentStrokes(studentId: String) {
activeStrokes.remove(studentId)
completedStrokes.removeAll { it.studentId == studentId }
rebuildOffscreenCache()

REETREN (BIZSZHSERIRE) */

setZoom(scale: Float) {



scaleX scale.coerceIn(0.5f, 5.0f)
scaleY = scaleX

/*xx IRERTRFE x/

fun setPan(dx: Float, dy: Float) {
translateX += dx
translateY += dy

/xx BERBERET (BREEMEBERSH) */
private fun rebuildOffscreenCache() {
val canvas = offscreenCanvas ?: return
canvas.drawRect(0f, @f, canvasWidth.toFloat(), canvasHeight.toFloat(),
backgroundPaint)
for (stroke in completedStrokes) {
drawSingleStroke(canvas, stroke)
¥
Log.d(TAG, "BREMEETH, EEH: ${completedStrokes.size}")

/%%

* gsHlENEE (NEREE + EHEE)

* RAZREGHERRE: SMMEBRZERAZIRNE/REEER

*/

private fun drawSingleStroke(canvas: Canvas, stroke: Stroke) {
val points = stroke.points
if (points.size < 2) return

strokePaint.color = stroke.color

for (i in 1 until points.size) {
val prev = points[i - 1]
val curr = points[il

// BREENTEZERE (ZHEUR)

val width = calculateStrokewWidth(
stroke.baseWidth, prev.pressure, curr.pressure,
i, points.size

)

strokePaint.strokeWidth = width *x MM_TO_PX

if (i >= 2 && i < points.size) {
// ZRNERMLETFE
val pp = points[i - 2]
val cplx = prev.x x MM_TO_PX + (curr.x — pp.x) * MM_TO_PX

BEZIER_TENSION

val cply = prev.y *x MM_TO_PX + (curr.y — pp.y) * MM_TO_PX x

BEZIER_TENSION

val cp2x = curr.x x MM_TO_PX - (curr.x — prev.x) * MM_TO_PX x

BEZIER_TENSION

val cp2y = curr.y * MM_TO_PX - (curr.y — prev.y) * MM_TO_PX x*

BEZIER_TENSION

reusablePath.reset()



reusablePath.moveTo(prev.x * MM_TO_PX, prev.y x MM_TO_PX)
reusablePath.cubicTo(cplx, cply, cp2x, cp2y, curr.x *x MM_TO_PX, curr.y x*

MM_TO_PX)
canvas.drawPath(reusablePath, strokePaint)
} else {
// AR REREL
canvas.drawLine(
prev.x x MM_TO_PX, prev.y * MM_TO_PX,
curr.x *x MM_TO_PX, curr.y * MM_TO_PX,
strokePaint
)
}
¥
¥
/%%
* TEEHRBRNEERE
x BHEIREEE: ZREAMTHE, TEMENTH, REHETH
*/

private fun calculateStrokeWidth(
baseWidth: Float,
prevPressure: Float,
currPressure: Float,
index: Int,
totalPoints: Int
): Float {
val avgPressure = (prevPressure + currPressure) / 2.0f

// BEMTBERBENS R (0.3x - 2.0x)
var width = baseWidth * (0.3f + avgPressure *x 1.7f)

// BETEMR (FINTRIFINEINERE)
if (index < PEN_DOWN_TRANSITION) {
width *= (index.toFloat() / PEN_DOWN_TRANSITION)

// HRETERR (RENTSBEE/NEE)
val remaining = totalPoints - index
if (remaining < PEN_UP_TRANSITION) {
width *= (remaining.toFloat() / PEN_UP_TRANSITION)

}

return max(width, ©.5f)
b
/* ========== [BRERE ========== %/
/x%

* SERKIE - LA60Tfps BARIMEREIFER
*x BWEBRETEHTISurface, RAEBINEKREER
*/
inner class RenderThread : Thread("StrokeRenderThread") {

@Volatile
private var running = true

fun stopRendering() {



running = false

override fun run() {
Log.i(TAG, "EFR%LIEEEN")

while (running && surfaceReady) {
val frameStart = System.currentTimeMillis()

try {
val canvas = holder.lockCanvas() ?: continue
try {
// L SHIBERES (HEEW)
offscreenBitmap?.let { bitmap —>
canvas.save()
canvas.translate(translateX, translateY)
canvas.scale(scaleX, scaleY)
canvas.drawBitmap(bitmap, 0f, @f, null)
canvas.restore()
}
// S22 EHEENERER (EEREMN)
canvas.save()
canvas.translate(translateX, translateY)
canvas.scale(scaleX, scaleY)
for (stroke in activeStrokes.values) {
if (stroke.points.size >= 2) {
drawSingleStroke(canvas, stroke)
}
¥
canvas.restore()
} finally {
holder.unlockCanvasAndPost(canvas)
ks

} catch (e: Exception) {
Log.e(TAG, ";EmiZE: ${e.messagel}")

/7 WIERAEH): HEEI T — AT e

val elapsed = System.currentTimeMillis() - frameStart
val sleepTime = FRAME_INTERVAL_MS - elapsed

if (sleepTime > 0) {

try {
sleep(sleepTime)

} catch (_: InterruptedException) {
break

¥

Log.i(TAG, "EBERLEEFL")

/xx BEIR *+/
fun release() {
renderThread?.stopRendering()



renderThread = null
offscreenBitmap?.recycle()
offscreenBitmap = null
completedStrokes.clear()
activeStrokes.clear()
Log.i(TAG, "EFZEZRCEM")

ui/
ui/MainFragment.kt

/%%
BASOMRE BN ARG V1.0
LeanbackEfEFragment — Android TVERESHR

IhBERER:

1. Leanback BrowseSupportFragmentE*REE

2. D-PadERRELRSHER (HEE/RIAR/IREH)

3. ZEERERT (REEM. OmE#. ZIERSE. BE)
4. RERSINETR (HEREER. EELZERN)

5. EERIEER (Android TVIEFER)

6. MXERINSETR

7. BoERENENEN

X ¥ K K X X K X X X ¥

*
~

package com.writech.tv.ui

import android.content.Context
import android.graphics.Color
import android.os.Bundle

import android.os.Handler

import android.os.Looper

import android.util.lLog

import android.view.KeyEvent
import android.view.View

import android.view.WindowManager
import android.widget.Toast
import java.text.SimpleDateFormat
import java.util.x*

/ %k

* TViREREEBUEERE - INgERH

*/

data class FunctionCard(
val id: String, // FRME—RIR
val title: String, // ¥RRR
val description: String, // R
val iconRes: Int, // BEREIRID
val category: String, // FiBH#

val action: String // RENERIR



/%*
* RERGER

*/

data class ClassroomStatus(
var isActive: Boolean = false, /! BRERBHITHRE
var classId: String = "", // REID
var className: String = "", // REZIR
var teacherName: String = "", // BREM
var onlineStudentCount: Int = 0, /] TELRFER
var totalStudentCount: Int = 0, /! BEREEE
var startTime: Long = 0, // REFARE
var currentSubject: String = "" // SHRIEE

)

/%%

* TVigLeanback=E5EFragment

* 3RFAndroid TV LeanbackFEE#IBrowseSupportFragmentXig
* JBEEIREED-PadE S SR

*/

class MainFragment {

companion object {
private const val TAG = "MainFragment"

// IHEEZZEID

private const val CATEGORY_CLASSROOM = "classroom"
private const val CATEGORY_INTERACTIVE = "interactive"
private const val CATEGORY_REPORT = "report"

private const val CATEGORY_SETTINGS = "settings"

/xx HENRERS */
private val classroomStatus = ClassroomStatus()

/¢ TNRERRTIR (ROEALR) */
private val functionCards = mutableMapOf<String, MutableList<FunctionCard>>()

/xx EZFEHandler x/
private val handler = Handler(Looper.getMainLooper())

/% IRETTEIEE *+/
private var classroomTimer: Timer? = null

/+x BEARRIULER *+/
private val dateFormat = SimpleDateFormat("HH:mm:ss", Locale.CHINA)

VeSS
* YR RE
* foELeanback#*z. MBINEERFH. REERSM
*/
fun initialize() {
// BE&LeanbackEHE
// brandColor = Color.parseColor("#1976D2")
// searchAffordanceColor = Color.parseColor("#2196F3")

// PNEINEEF FEUE



loadFunctionCards()

// REEZRERE (BEHEER)
setupSearch()

// BREERNEAER
setupImmersiveMode()

Log.i(TAG, "EFRE¥EMLTM")

/%%
* INEINEERATIR
* BORAR: RERT. EohER. FIFRE. RARE
*/
private fun loadFunctionCards() {
// RERTINGE
val classroomCards = mutableListOf(

FunctionCard(
id = "stroke_display",
title = "EMEDINETR",
description = "KREBREWFAINPEER",
iconRes = 0, // R.drawable.ic_stroke_display
category = CATEGORY_CLASSROOM,
action = "open_stroke_display"

),

FunctionCard(
id = "multi_compare",
title = "ZHELERFENLL",
description = "EEFEZFAEDHHNILERT",
iconRes = 0,
category = CATEGORY_CLASSROOM,
action = "open_multi_compare"

),

FunctionCard(
id = "copybook_display",
title = "FhEERR",
description = "HRAKEFSF4EIMNBEIILL",
iconRes = 0,
category = CATEGORY_CLASSROOM,
action = "open_copybook"

),

FunctionCard(
id = "stroke_replay",
title = "EHEK",
description = "BIRFEREIE (ZHFTR) ",
iconRes = 0,
category = CATEGORY_CLASSROOM,
action = "open_replay"

et

// REEGIINEE
val interactiveCards = mutablelListOf(
FunctionCard(
id = "quiz_display",
title = "BEIRLERETR",



description = "KREERNFEEMNEMSIT"
iconRes = 0,
category = CATEGORY_INTERACTIVE,
action = "open_quiz_display"

),

FunctionCard(
id = "random_pick",
title = "H=SE",
description = "PENHERFEAHAITESR",
iconRes = 0,
category = CATEGORY_INTERACTIVE,
action = "open_random_pick"

),

FunctionCard(
id = "group_display",
title = "DAHART",
description = "#/NARTEEER",
iconRes = 0,
category = CATEGORY_INTERACTIVE,
action = "open_group_display"

// FIEREINEE
val reportCards = mutableListOf(
FunctionCard(
id = "class_report",
title = "PIRZIEMR",
description = "PIREAZIBEHIERERR",
iconRes = 0,
category = CATEGORY_REPORT,

action = "open_class_report"
)r
FunctionCard(

id = "student_report",

title = "ZEZEFE",
description = "BNZAZEEGIFART",
iconRes = 0,
category = CATEGORY_REPORT,
action = "open_student_report"
),
FunctionCard(
id = "growth_chart",
title = "HEHEKEHIT",
description = "ZABEEHTHEEE",
iconRes = 0,
category = CATEGORY_REPORT,
action = "open_growth_chart"

/] REIZEINEE
val settingsCards = mutableListOf(
FunctionCard(
id = "gateway_settings",
title = "MXEE",
description = "#ERHPEHRZEMKIZE",



iconRes = 0,
category = CATEGORY_SETTINGS,
action = "open_gateway_settings"
),
FunctionCard(
id = "display_settings",
title = "ERIRE",
description = "9¥R, FHAN EREFE",
iconRes = 0,
category = CATEGORY_SETTINGS,

action = "open_display_settings"
),
FunctionCard(

id = "network_settings",

title = "MWLKIRKE",
description = "WiFij%E{E. =FAHLUIERE",
iconRes = 0,
category = CATEGORY_SETTINGS,
action = "open_network_settings"
),
FunctionCard(
id = "about",
title = "%xF",
description = "FRAMER. REID. THEIFA",
iconRes = 0,
category = CATEGORY_SETTINGS,
action = "open_about"

functionCards [CATEGORY_CLASSROOM] = classroomCards
functionCards [CATEGORY_INTERACTIVE] = interactiveCards
functionCards [CATEGORY_REPORT] = reportCards
functionCards [CATEGORY_SETTINGS] = settingsCards

Log.i(TAG, "IhgEERiN#E ST, #H${functionCards.values.sum0f { it.size }}")

/%%
* AMETHRER F RS
* iRIEactiontmiREkEREIXI N AVINREF ragment
*/
fun onCardSelected(card: FunctionCard) {
Log.i(TAG, "i&EHIfgE: ${card.title} —> ${card.action}")
when (card.action) {
"open_stroke_display" —> navigateToStrokeDisplay()
"open_multi_compare" —> navigateToMultiCompare()
"open_copybook" —> navigateToCopybookDisplay()
"open_replay" -> navigateToReplay()
"open_quiz_display" -> navigateToQuizDisplay()
"open_random_pick" —> performRandomPick()
"open_group_display" —> navigateToGroupDisplay()
"open_class_report" —> navigateToClassReport()
"open_student_report" —> navigateToStudentReport()
"open_growth_chart" -> navigateToGrowthChart()
"open_gateway_settings" —> navigateToGatewaySettings()
"open_display_settings" —-> navigateToDisplaySettings()



"open_network_settings" -> navigateToNetworkSettings()
"open_about" -> navigateToAbout()
else —> Log.w(TAG, "FKRFiE{E: ${card.action}")

/xkx IREIEEEZER (Android TV Voice Search) x/

private fun setupSearch() {
// setOnSearchClickedListener { openSearchFragment() }
Log.i(TAG, "EEHRRETMK")

/xx IREERNERER *+/
private fun setupImmersiveMode() {

// activity?.window?.addFlags(WindowManager.LayoutParams.FLAG_KEEP_SCREEN_ON)

// activity?.window?.addFlags(WindowManager.LayoutParams.FLAG_SECURE)

Log.i(TAG, "UeEXEEA")

/%%
* QMRERSIREEG
* EED-PadS a1, FRIARE. REIE. Foi
*/
fun onKeyEvent(keyCode: Int, event: KeyEvent): Boolean {
return when (keyCode) {
KeyEvent.KEYCODE_DPAD_CENTER, KeyEvent.KEYCODE_ENTER —> {
// FRINEE: IR ERIE SIN
Log.d(TAG, "ERZRMIARIRT")
false // RLAERRFNIE
}
KeyEvent.KEYCODE_MENU —> {
// B BRREREER
showQuickActions()
true
}
KeyEvent.KEYCODE_MEDIA_PLAY_PAUSE —> {
// ER/ SR 1EHEmE K
toggleReplayPause()
true
}

else —> false

/¢ BRIREREER +/
private fun showQuickActions() {
Log.i(TAG, "ERIRIERIEER")

/*x PIREIE S/ HE x/
private fun toggleReplayPause() {
Log.i(TAG, "{J#REIRIAE")

/xk BINRERS */

/] BBRE



fun updateClassroomStatus(status: ClassroomStatus) {
classroomStatus.isActive = status.isActive
classroomStatus.classId = status.classId
classroomStatus.className = status.className
classroomStatus.teacherName = status.teacherName
classroomStatus.onlineStudentCount = status.onlineStudentCount
classroomStatus.totalStudentCount = status.totalStudentCount
classroomStatus.startTime = status.startTime
classroomStatus.currentSubject = status.currentSubject

if (status.isActive) {
startClassroomTimer()

} else {
stopClassroomTimer()

// BEiHeaderEmw
updateHeaderInfo()

/xx BENREITEER (TNERNFEHTIK) */
private fun startClassroomTimer() {
stopClassroomTimer()
classroomTimer = Timer("classroom-timer")
classroomTimer?.scheduleAtFixedRate(object : TimerTask() {
override fun run() {
val elapsed = System.currentTimeMillis() - classroomStatus.startTime
val minutes = (elapsed / 60000).toInt()
val seconds = ((elapsed % 60000) / 1000).toInt()
val timeStr = String.format("%02d:%02d", minutes, seconds)
handler.post {
// BIFNRENKER
Log.d(TAG, "®R=E#H{iT: $timeStr")

b
¥, 0, 1000)

/xk BIERETTEIER */

private fun stopClassroomTimer() {
classroomTimer?.cancel()
classroomTimer = null

/*x BEINEAREZER *+/
private fun updateHeaderInfo() {
val title = if (classroomStatus.isActive) {
"${classroomStatus.className} - ${classroomStatus.currentSubject}" +
(${classroomStatus.onlineStudentCount}/${classroomStatus.totalStudentCount} ATEZ)"
} else {
"BASOERE"
¥
// ZEIRR
Log.i(TAG, "Effitnal: $title")



7%k PITHENLRE */
private fun performRandomPick() {
if (!classroomStatus.isActive) {
Log.w(TAG, "HEIL#HITHIIRE, TEBN=E")
return

b

/] MIEZZFESRPHENIHER
Log.i(TAG, "#iTHENL=E")

private
private
private
private
private
private
private
private
private
private
private
private
private

navigateToStrokeDisplay() { Log.i(TAG, "Bk&t: =WETRR")
navigateToMultiCompare() { Log.i(TAG, "Bk%%: ZZAXEE") }
navigateToCopybookDisplay() { Log.i(TAG, "Bk¥%: FihlaE") }
navigateToReplay() { Log.i(TAG, "pkit: ZElEIK") }
navigateToQuizDisplay() { Log.i(TAG, "Bk&t: ZFESR") }
navigateToGroupDisplay() { Log.i(TAG, "Bkit: HART") }
navigateToClassReport() { Log.i(TAG, "Bk#t: PIgLziE") }
navigateToStudentReport() { Log.i(TAG, "Bki&: Z4HZIE") }
navigateToGrowthChart() { Log.i(TAG, "Bki%&: miHim") }
navigateToGatewaySettings() { Log.i(TAG, "Bk¥%: MXIZE") }
navigateToDisplaySettings() { Log.i(TAG, "Bk¥%: BRIZE") }
navigateToNetworkSettings() { Log.i(TAG, "Bk¥%: RMLKIZE") }
navigateToAbout() { Log.i(TAG, "Bki&: *F") }

/Hx BRER *+/

fun release() {
stopClassroomTimer()
functionCards.clear()
Log.i(TAG, "FAEHRFESEM")



