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BB T S INEELR A

BASENREFHNIRNARE (AFER"FIAPP") ZBEAS ENRERFE RZBUAM K KA F iR
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EEHE, FUME. FIREER. XWWIBFXOINE, BRNABBHHENRKTRZFEIBRNE
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BIMERIZR:

o BmpliR: FAEHRZEAEDKAN, BIFNINEEBUAENPERSHAHE, TELE
HEPCHERME

o REHEN: REEFNLBEATARIER, WHEEATEXNREB#TRITRE

o FRGRE: BIHERINERNERERRKRIEF I REFIHEMEHEIES

o BERE: MIFHRBEEREHEIEUEDS, EXXINRTEEEER

KKERG=R:

o FIFER: SH/SAFERFHEUERIFRMNANY, TEEHMIAR

o PERE: BIPERMMEEEZFAFNEINESER, REFTHHNES
o {EALIREE: WEIFZFARTHRIEWHNARGIRE, BlefkF M5

o HKICR: BEERTFHERANNAEE/FMKSLEER

1.3 BITHIRS RHAEKR

AndroidiE&:

BCE I RIEEXK BEFEE

AndroidhRr A< Android 8.0 (API Level 26) Android 12.0+

AFE2 2GB RAM 4GB RAM

=& 200MBA A% 8] IGBEIAZE (S4E7F)

P 2% WiFi 8 4G/5G 5G / WiFi 6



BT

w5k

iOSF&:

MEIRIE

RIEEX
BLE 4.0 (#mis)

800A1BE (HRRIER)

RIEER

i0S 14.0

iPhone 8 &Ik
200MBH A= (8]
WiFi 8§ 4G/5G

Core Bluetooth Z1FBLE

- ERERTENSEER (TIRAPHER)

HEFEE
BLE 5.0

12005 ENU L

HELE

iOS 16.0+

iPhone 13 &FIK& M £
1GBAJF=[8]

5G / WiFi 6

BLE 5.0

W% (2GHRE) TEMINGERAR, PELMFRBIENEZR

14 FRIESSRAME

EERARK:

AR

Flutter

Dart

flutter_bloc

Dio
web_socket_channel
sqflite

flutter_blue_plus

flutter_local_notifications

firebase_messaging
camera
shared_preferences

REB5EH:
#EE (Repository)

hRZs
3.16.0
3.2.0
8.1.3
5.3.2
24.0
2.3.0
1.31.7
16.3.0
14.7.10
0.10.5

222

— 5XFClean Architecture2B: UIE — JRSEIEE (BLoC)
— HEME: W|dget¥%7(5'8m§, Hfﬁ%lj\ggm%, XHERBINETYE - EfRft:

A&
BEFAUIEZR (Android + iOS)
FERKIES

REERE (BLoCHE)
HTTPRI4&IE K E
WebSocketsLRT &5
AHISQLite B E
BLEEFBE (mPEEERE)
A HbBANHE R

FCMitix (Android)
BRLIAREE

2 EREXNAHFAE

— Sl E (UseCase)

- EEFRRWIIRMZEREITELAES - 55

-



flutter_localizations , X3IFHSCEIA/ZER

1.5 hR7si%AR

hir s BEA Ta FETE

V0.6 Beta 2025%8H Android/iOS g R, FWIIR. 2BERSE

V0.9 RC 20255118 Android/iOS BE@EK. BLEXEE. HE@BA

V1.0 20265 2R Android/iOS IEZURR: $HERIERR. $TRIpEE. ZTREIBMMA

BE RARMSIITER

21 SRR

FHAPPEAFIutteriE - &1EZE, ETFBLoC (Business Logic Component) JASEEED, SLIHMVVM
22Ky, BARMDARE:

UIZ (View Layer) |
Flutter Widget Tree — HFHTE / RKHNE / BANE |

[ 1T 1 T 1T
| BmmE | | EWmEE | | 2EEE | | OEE/NARL | |
L | 1 | 1 | 1 | |

RSEEE (BLoC Layer) |
ClassroomBloc | AssignmentBloc | ReportBloc | MessageBloc |
BleBloc | AuthBloc | UserBloc | SettingsBloc |

fFE (Domain Layer) |
UseCase: IREZE / EWER / 2IEEW / REER / HELE |

#4EE (Data Layer) |
Repository (BR&Zt+TFZEIER) |
— RemoteDataSource (Dio HTTP / WebSocket) |
L— LocalDataSource (SQLite sqflite / SharedPreferences) |

EitigheE (Infrastructure) |
BLE (flutter_blue_plus) | #3% (Firebase/APNs) | &3k (camera) |

2.2 MVVMZE#3i5BR

FHLAPP{EABLoCEI{SLEIMVVMZES -

e Model (##): Dart#i#EZ£ (40 AssignmentModel . StudentReportModel ), HRepository/EM
APIZSQLiteIRENERIE



e ViewModel (fREI#&EEL): BLoCZE (¥l AssignmentBloc ), IZEWUIKLEHRIEvent, ZMBASZIB4E, %
HiState

e View (f8[E]): Flutter Widget, 3&3d BlocBuilder MIfStateZfL BEIERUI, BT
context.read<XxxBloc>().add(Event) ffl&\l/55124E

BLoCEIB R E:

RAP#E (RE"&RHBEL"1RH)

| widget.onTap()

v
context.read<AssignmentBloc>().add(PublishAssignmentEvent(data))

v
AssignmentBloc.mapEventToState()

| await repository.publishAssignment(data)

v

F— M - yield AssignmentPublishedState()

L— %M - yield AssignmentErrorState(message)

v
BlocBuilder<AssignmentBloc, AssignmentState>

— AssignmentPublishedState - ZRAiMToast, BEEZIfEILTIZE

L AssignmentErrorState - EREEIEXIFIE

2.3 FERiFMi%EE

UIE (Flutter Widget/Z)

UIEHFlutter Widget#a%, FFMaterial Design 3i&it#5E (Android) FCupertinoX#& (I0SHIE
), EETEET MaterialApp T CupertinoApp EEEHEIE, {£H go_router EELIAEEXIERA,

HmisFI R KigH B E—Flutter{Xi3ZE, BiIAFA® (UserRole.TEACHER / UserRole.PARENT ) JRZE
FERA[EH BottomNavigationBar FITIEAR

'Ikll.a\ EEE (BLOCE)

B INEEEIRIS N — M BLoC, BLoCZ[EIfEE NI, BidRepositoryBEHE#IE, 2BIRS (BFPEA.
EFIRE) BT AuthBloc BAfIEIE, {FMA flutter_bloc A BlocProvider ;¥ AWidget#it,

#HIEE (Repository2)

Repository R FHEFM LRI (Cache-First) : 1. i MASHESQLIteiZENVE 7R, ENZWALRF 2.
BT & FC N 22 1E RIRENR I AR 3. NEEIEIRE [EEFSQLiteZZZFHRIFTUI

XAPERER AR T 55 AE AR TAPPRYIR RN A RIFFE0,

2.4 BBt

AiSQLiteBIBER (sqflite) :



assignments & (fEMlFIRAMEF)

FER

id

title

subject

type

class_id
deadline

status
student_count
submitted_count

synced_at

=S
TEXT PRIMARY KEY
TEXT

TEXT

TEXT

TEXT

INTEGER

TEXT

INTEGER

INTEGER

INTEGER

student_reports ¥ (FIFIREERF):

FER

id

student_id
report_type
data_json
generated_at

synced_at

RE

TEXT PRIMARY KEY
TEXT

TEXT

TEXT

INTEGER

INTEGER

messages & (HBEAHEE) :

sender_id

receiver_id

type

content

is_read

KE

TEXT PRIMARY KEY
TEXT

TEXT

TEXT

TEXT

INTEGER

iEA

R IE—ID (BRS5ImAE A UUID)
YRV HRER

2R (EX/HE/RIE)
TEWER (Z4F/iRB/1EX)
YEERID

#LERE (UnixZFD)

JRZS (draft/published/closed)
VST

ERA#

RN B

i8R

#R&EID

F4ID

REHEE (weekly/monthly/assignment)
REHIBISONFEFIKL

HRE A AT E]

ZEEFRLSHRE

588
SHEID
RIEEID

ZIREID

HE
3

B (text/image/notification)

gl

¢
3
0%

(JSON)

~zs

i
iy
5
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FE:

created_at

SharedPreferencesfZfif (SENERE):

'

user_token

user_refresh_token

user_id

user_role
school_id
notification_enabled

theme_mode

language

last_sync_ts

25 ORIt

HTTP APHEO (5

#0

%

RIFT< hE

SREREMLY
=

Rl
SRENHEEREE

e

FEZER
==
=

RS

A 18]

iR

JWTIhE SR (InEEfE)
RIFr<hE (hnE1FhE)
SHRIAFID

FFfA® (teacher/parent)

2RID
ERTTEHEEL

FH&EX (system/light/dark)
BSIRE (zh_CN/zh_TW)

RE—IREIER S EE

iR

FNS+EB/ S/ T E
x

Tokenid A B ohmlFET

2 TUREARIE AL FIZR

BmRmIEL/ 1B

SRERFERIE 2 YL R4S
R

REEEZEFERE

SRENMER R ESIT

REUHBIIR (917)

- il 18R
INTEGER Bl
S
String
String
String
String
String
boo
String
String
int
TR LIEE):
BiE  URL
POST | /api/vl/auth/login
POST /api/vl/auth/refresh
GET /api/vl/assignment/1list
POST /api/vl/assignment/publish
GET /api/vl/assignment/{id}/results
GET /api/vl/report/student/{id}
GET /api/vl/report/class/{id}
GET /api/vl/message/list
POST /api/vl/message/send

RIZFRAEHER



&0 A% URL EA
AERIRRR POST = /api/vl/ocr/photo HEBBR R #TIR!
SEESTE 6 . . . . REVSE F AR ED B R
- GET /api/vl/stroke/{assignment_id}/student/{id} -
REIIR GET /api/vl/device/list RESBIAF AR E
(1B
WebSocket 3T iE(E:

E 4SSl A 38R

classroom.started AR5 im—APP RESHE, HEIREID
assignment.submitted ARSI —APP AR TR

stroke.realtime AR IH—APP SERTEEE (BUMIKIRIE)
result.ready RS im—APP At EREMEE

message.new AR SSim—APP WKEIFHER

classroom.control APP— R S5 REZFIES (RE/KRE/EE)

S—ImRztE:

{
""code'": 200,
""message'": "success",
"data": {...},
"timestamp'": 1706845200000
¥

HIRIGIEAA: - 401 : Token’K%, BHIBMRREFER - 403 @ IMNpE (MHRKEIMIHEIEMYIRE
&) - 429 IERINFBIR (HREFIZOAMRIRE]) - 503 @ IRS[UHF

2.6 &gt
EMHANERS:

o XF=MERHI:

o FHS+BB (ZBMD5+SaltEEIa &%)

o ME0Auth 2.0—EF

o fT§JOAuth 2.05% (HMBEHHIATS)

o JWTZHENHI: Access TokenBZ{HA2/\it, Refresh TokenBH3XEA30K

o Tokenfzfif: Android{EHEncryptedSharedPreferences (EJFAndroidKeyStorefl%), iOS{FER
Keychain



MBERRE:

o DHEBRHTTPS, TLS 1.3/0%F
o SSLIFRHIE (Certificate Pinning) : BFLERRBI AT, NERSZFIEPHAHIEX
o IIMAT (Dio¥ZEER):

// lib/core/network/ssl_pinning_interceptor.dart
class SSLPinningInterceptor extends Interceptor {
static const List<String> _pinnedCertHashes = [
'sha256/AAAAAABBBBBBCCCCCC==", // FHBIEPIEN
'sha256/DDDDDDEEEEEEFFFFF==", // BRIEPHIEK (%)
IH

@override
void onResponse(Response response, ResponselnterceptorHandler handler) {
// BIBEPIELY (FEHttpClientE@idbadCertificateCallbacksL)
super.onResponse(response, handler);
¥
¥

RBIERE: - SQLiteBUEEXHZETAPP Y B R, TAIHEMAPPIAE - SURKFER (Token, F
#lS) 7ESharedPreferencesIIZGTZlE — APPHNEABII300H, FTEMKIUIELS/Face IDF BE#R
EBURTHEE

RIEH: - mHREST (APPREFEATARRRIWDETGEIE) - HE&k (HREHE) . B (8%
7). BASRSEEXERNDSHIE - JLERE (%) RRERE (RERA"KEI)

2.7 TRPRi%AA

UE . .
= Androidf¥f& iOSHYFR ERiEAT A, A&
il
WE&Th
- INTERNET - RRITED AP
o
= BR(ER" & P REE
- BLUETOOTH_SCAN NSBluetoothAlways s n
# el 3=
EoE BRER"EE
= BLUETOOTH_CONNECT NSBluetoothAlways kk' I ERRREE
% W
BR(ER"RE
Bk CAMERA NSCameraUsageDescription E'ﬁ'/'ﬁj AR
M \
pEEpal POST_NOTIFICATIONS UNUserNotificationCenter BREZREAERE SHEMHEX
FiEx SHiREE
READ_EXTERNAL_STORAGE = - BRRFIREE - =

il D



B=E ROMRIRIDEEFMIAA

31 BEFRS5BHINEER
JERESZ{E:  lib/features/auth/

BERFAETE:

BABEMRE |
[Logo] |

| Fe/Ks |

— HitERH® — |
[MEER] (TR |

5
b
Em
Bl
~
B
8

ERER? [HRRAEREERARIKS] |
|

iMERFE (AuthBloc) :

// lib/features/auth/bloc/auth_bloc.dart
class AuthBloc extends Bloc<AuthEvent, AuthState> {
final AuthRepository _authRepository;

AuthBloc({required AuthRepository authRepository})
: _authRepository = authRepository,
super(AuthInitial()) {
on<LoginRequested>(_onLoginRequested);
on<TokenRefreshRequested>(_onTokenRefreshRequested);
on<LogoutRequested>(_onLogoutRequested) ;

}

Future<void> _onLoginRequested(
LoginRequested event, Emitter<AuthState> emit) async {
emit(AuthLoading());
try {
final user = await _authRepository.login(
phone: event.phone,
password: event.password,
)i
// BTokenZ 27z
await _authRepository.saveTokensSecurely(
user.accessToken, user.refreshToken);
emit (AuthAuthenticated(user: user));
} on AuthException catch (e) {
emit (AuthError(message: e.message));



ABDIRIZE:

EFBINGE, BYE user.role FERKEAEETI: - role == 'teacher' — BHEHIMHEE T
( TeacherHomePage ) — role == 'parent' — BF#ZKRKIHEHTL ( ParentHomePage) - role ==
‘admin' — BKALEIEAGR ( AdminHomePage , {XPRFREIEA)

3.2 s — RE LT HIER
BRI ME: 1ib/features/classroom/

REEDEFRE:

[«] Z&EH—-U - 1EX DRE] |

WRERS: o #HiTH B&EE 38%E |

[EERE] [R&E] [KE] [K:8] |

SRR IR |
I i 38/40 BiRX |

RiER: TR FERA (+0) |

IR |
[REMBEAER]  [RWER] [k |

RRARAE:

// lib/features/classroom/bloc/classroom_bloc.dart
Future<void> _onSendQuestion(
SendQuestionEvent event, Emitter<ClassroomState> emit) async {
emit(SendingQuestion());
try {
// 1. ARIHAPIAZER B ARSI E LLRE
await _classroomRepository.sendQuestion(
classroomId: event.classroomld,
questionData: event.questionData,
timeLimitSeconds: event.timeLimitSeconds,

)9

// 2. @dWebSocket[ fELAFTHE Kin
_wsChannel.sink.add(jsonEncode({
'type': 'classroom.send_question',
'classroom_id': event.classroomld,
'question': event.questionData.toJson(),
)

emit(QuestionSentState(question: event.questionData));
} catch (e) {



}
}

AL S R INEE:

=t}

B—%4) - IF¥'BRXESE" (RIEBISBZ2D)
(WebSocketig%)

emit(ClassroomErrorState(message: e.toString()));

"RB"RHN, APPMIIRZFEIIRFIREEBIME: - XFHRERB"EDN (—THRATEER

3.3 #mix — FlfmES HECRIR

BRI Y. 1ib/features/assignment/
E B SRE:
[«] #EF (&1

fEMARRR: [EB5IREFERS

YRR [CFR— vl
FR: [1EX vl
ESick ¥ e & o fEX ol

#IERTE]: [2026-02-15 20:00

KEXBR:
[+ MBREEEE] [+ EEXH]
o AHIRZFR EM_HE5R_Fhh. pdf

HERA: BERMBEEFNBEEY...

HASREERHE:

[<] SBSREFEHS) - HER

iR —HER—UE BX: 38/40
Fi95: 87.5 5 (290): 15A

kK= 9% v ALftER [EE]
= 9273 v AI#tEGER [EF]
s 8597 » BAIERZ [#te]
X7X 789 v ALtER  [EE]

- RBRERENEXFERRRKAERT



AI#RSRE (KT e &) :

— R |

[EBERRE - BRPEBENE] |
ngEe [ZHE] |
AT ZIREIEHE |
BEHBE: 72% |

HmES: 1% |
WS [SETE, SRR, .. ] |

[E—R] [F—&] [sesdter] |

3.4 ik — ERHWES BREIR
JRRIBSZf4: lib/features/realtime_ink/
HNBEFNAIINEERZEANMEZENBERS (FEHITMREEEUE) :
SERPRSER:

IRFESEE [2F]  [RIE] |

[ [ 1
%= | |=m | [E& | |&x | |
|1zl | |l | (=l |rsl] |
%¢||$ﬁw||

HRERTEPRZEER] |

s
dnp O
il
-
d
=

WebSocketSEhT EEIZ U AL IR :

// lib/features/realtime_ink/repository/realtime_ink_repository.dart
Stream<StudentInkData> getRealtimeInkStream(String classroomId) {
return _wsChannel.stream
.where((data) {
final json = jsonDecode(data as String);
return json['type'l == 'stroke.realtime' &&
json['classroom_id'] == classroomId;
1)
.map((data) => StudentInkData.fromJson(jsonDecode(data as String)));



35 ZHKim — ZFREEEER
BACHESE: lib/features/parent/report/

RKIRETT (FFEHR):

[«]  BNBRRZISIRS |

AERLE (2/10-2/14) |

SRR 5/5 |
FH55: 88.5% |
BEMBE: 1 1A |

ZIRERE: 92% |

HMIRAERER |
€ ] 82% |
W 65% |
XiE: 90% |
|
1
FESSHIR R REE |

A BFE: NARBESRATE |
A BX: ZEFYITERERRE |

[EEFERSE]  [HEXLE] |

BEHBEZR (EChartsR4g, {EFf_chartXiq):

// lib/features/parent/report/widgets/growth_chart_widget.dart
class GrowthChartWidget extends StatelessWidget {
final List<GrowthDataPoint> dataPoints;

const GrowthChartWidget({super.key, required this.dataPoints});
@override

Widget build(BuildContext context) {
return LineChart(

LineChartData(
lineBarsData: [
LineChartBarData(

spots: dataPoints.map((p) =>
F1Spot(p.weekIndex.toDouble(), p.score)).toList(),
isCurved: true,
color: Theme.of(context).primaryColor,
barWidth: 3,
dotData: FlDotData(show: true),
Do
g
titlesData: FlTitlesData(
bottomTitles: AxisTitles(
sideTitles: SideTitles(
showTitles: true,
getTitlesWidget: (value, meta) {
return Text('ZH${value.toInt()}@A",
style: const TextStyle(fontSize: 10));



3.6 FEKin — PERERIER
JECHES S : 1ib/features/parent/stroke_replay/
PERMINEELRKEMSBEAXMEZ FNIMMBEIRE, BN THREIMMBEITMH.

OISR E :

[<] $B@E® - "%£"F |

ESUrIEE) s =] |
BEME: 2026-02-14 08:30 | |

$E3E » ZIREIR (RSEHEFH) |
ZIREME: 88% (11/1221FH) |

[«dl [/II] D] [EEx1] |

[D=LEM]  RINZIEEA] |

EIBGE#RSIE (CustomPainter) :

// lib/features/parent/stroke_replay/painters/stroke_replay_painter.dart
class StrokeReplayPainter extends CustomPainter {

final List<StrokePath> completedStrokes;

final StrokePath? currentStroke;

final double progress; // Hui%##EE [0.0, 1.0]

@override
void paint(Canvas canvas, Size size) {
final paint = Paint()
..strokeCap = StrokeCap.round
..strokeJoin = StrokeJoin.round
..style = PaintingStyle.stroke;

// SHIETRNEE (RE)

for (final stroke in completedStrokes) {
paint.color = Colors.grey.withOpacity(0.5);
paint.strokeWidth = stroke.width;



3.7

_drawStroke(canvas, stroke.points, paint, size);

b

// SHERIEEERNER (B8, EprogressEli)
if (currentStroke !'= null) {
paint.color = Colors.black87;
paint.strokeWidth = currentStroke!.width;
final visibleCount =
(currentStroke!.points.length * progress).round();
_drawStroke(
canvas, currentStroke!.points.take(visibleCount).toList(),
paint, size);

void _drawStroke(Canvas canvas, List<StrokePoint> points,
Paint paint, Size size) {
if (points.length < 2) return;
final path = Path();
path.moveTo(points[@].x * size.width, points[@].y * size.height);
for (int i = 1; i < points.length; i++) {
// {ERNZERELTFED
final prevPoint = points[i - 1];
final currPoint = points[il;
final midX = (prevPoint.x + currPoint.x) / 2 * size.width;
final midY = (prevPoint.y + currPoint.y) / 2 * size.height;
path.quadraticBezierTo(
prevPoint.x * size.width, prevPoint.y * size.height,
midX, midY);
b
canvas.drawPath(path, paint);

b

@override
bool shouldRepaint(StrokeReplayPainter oldDelegate) {
return oldDelegate.progress != progress ||
oldDelegate.currentStroke != currentStroke;

H R BAMEIR

IREESXY: lib/features/message/

HE

SIRFE:

HEHD (&2 |

(=A@l [fRl@Ezl]  [REER] |

® K=IBID: FARFSRAEEL. .. |
2F14H 08:30 lokiZ] |

|
o {RIIREE: FREESLS]HHRIZRR |
2F13H 20:00 (2l |
|
o REL: AIHLENGERL, AVREA38AEMEN



28138 16:25 [2igl |

#IXEANTM (Firebase Messaging) :

// lib/core/notifications/push_notification_service.dart
class PushNotificationService {
final FirebaseMessaging _fcm = FirebaseMessaging.instance;

Future<void> initialize() async {
// EKBHIR (10SHEEEXIERK)
await _fcm.requestPermission(
alert: true, badge: true, sound: true,
D3

// 3RBXFCM TokenFH EEZERRSIH (HERHFIAF)
final token = await _fcm.getToken();
if (token !'= null) {

await _uploadFcmToken(token);

by

// YBIREIAEE (APPYERIA BYAUHEIALLIE)

FirebaseMessaging.onMessage. listen((RemoteMessage message) {
_handleForegroundMessage(message) ;

1)

// BIFSE@ENTTFFAPP (APPTEE SR IREE)

FirebaseMessaging.onMessageOpenedApp. listen((RemoteMessage message) {
_handleNotificationTap(message);

58

void _handleForegroundMessage(RemoteMessage message) {
// AIBRATERALREH, MEEAPPRERBEEXIRRSE (SnackBar/Banner)
final type = message.datal'type'l;
if (type == 'assignment.submitted') {
// EFEWARRITE
_messageBloc.add (NewSubmissionEvent(data: message.data));
} else if (type == 'message.new') {
// EHEHEROLERITERASR
_messageBloc.add(NewMessageEvent(data: message.data));
}
}
¥

3.8 BEIFEZSEERIR

JERIESI{4E: lib/features/bluetooth/

LEINREE EHBMIRNENHAFITR, BHNFHREZEEEREDES, EUIREREFIAPP, BHAPPELE
BR2RRARE.

IREEEAE:



<] EEAlE |

BRIEHSIEE. .. |
[ L2 E] |

e Writech-A1B2C3 {5538 [i&#z] |
O Writech-D4ESF6 {55  [&E#] |

EENEE |
e Writech-A1B2C3  bR{EM: &% |

BLEEIZEIR (flutter_blue_plus):

// lib/features/bluetooth/repository/ble_repository.dart
class BleRepository {
final FlutterBluePlus _flutterBlue = FlutterBluePlus.instance;

Stream<List<ScanResult>> scanPens() {
_flutterBlue.startScan(
withServices: [Guid('0Q000QFFF0-0000-1000-8000—00805F9B34FB"')],
timeout: const Duration(seconds: 10),
D3
return _flutterBlue.scanResults;

}

Future<BluetoothDevice> connectToPen(String deviceld) async {
final device = BluetoothDevice.fromId(deviceld);
await device.connect(timeout: const Duration(seconds: 10));

// TREBEIENotify
final services = await device.discoverServices();
for (final service in services) {
if (service.uuid.toString().startsWith('eeeefffo')) {
for (final char in service.characteristics) {
if (char.uuid.toString().startsWith('eeeofff1')) {
await char.setNotifyValue(true);
// SRR
char.lastValueStream.listen((data) {
_processInkData(data);
});

by

return device;

void _processInkData(List<int> rawData) {
// FRATBLEEDRBEIEE, RFELITFT
final coords = StrokeDecoder.decode(Uint8List.fromList(rawData));
_inkStreamController.add(coords);

¥

3.9 FIHBHAITEIRIEIR



JERIESME: lib/features/analytics/
M fl_chart ELIIZMEUERTOIMCEIR, BENRTEINE,

#fitm — VREGD (FERE) :

WRREDT  HBEREFEHS |

60 70 80 90 100 (%) |

T4y 87.5 Ik 89 |
RI&E: 100% AFEX (290): 37.5% |

KKin — FHERE:

// lib/features/analytics/widgets/subject_radar_widget.dart
RadarChart(
RadarChartData(
dataSets: [
RadarDataSet (
dataEntries: [
RadarEntry(value: 82), // iBX
RadarEntry(value: 75), // #%
RadarEntry(value: 90), // &
RadarEntry(value: 68), // BE5
RadarEntry(value: 85), // 2l
1P
fillColor: Colors.blue.withOpacity(0.2),
borderColor: Colors.blue,
Do
]I
radarBackgroundColor: Colors.transparent,
getTitle: (index, angle) {
const titles = ["i&X', '®ZF', '®iE', 'BE', '#lN']l;
return RadarChartTitle(text: titles[index]);
By

3.10 IHfBIERIELR

EARMSE: 1ib/features/photo_ocr/

REKAIUAFNRGR BB FELRNEE, APPLEERIIZIHAISIZHTIRA, SZFIOESERH
1TXILE,



[«] inmiEsm |

[
|
| [BEERIE] ||
| xmB, S0 I
|
L

[MAEARIER ] [ HAR] |

BiF gD R |
2+43=2  2B14H |
ngEhEs 2A130 |

RBIERTE:

[<] RBILR |

BEIRS): |
ny43=n |

EER: 5 |

BFIEE: 5 v Ik |

REER: |
2035 F5, EIARFIEHE: |
1,2...B831...3,4,5 |

[AEER]  [H=EHEEN] |

31 BREEFESHIERTER
BRI 1ib/core/cache/

E17%RIE (RepositoryB4i—3LM) :

// lib/core/cache/cache_first_repository.dart
abstract class CacheFirstRepository<T> {
/17 R (EFNEER)
Stream<T> getWithCache(String cacheKey,
Future<T> Function() networkFetch) asyncx {

// 1. SEEWEEARER (IZBLRE, FFFRANER)
final cachedData = await _localDataSource.get<T>(cacheKey);
if (cachedData !'= null) {
yield cachedData;
b



// 2. B &ERMEIERIRNGMEE
try {
final freshData = await networkFetch();

// 3. BEAMER
await _localDataSource.save(cacheKey, freshData);

// 4. MRFEESEEFAR, HELUIERN
if (cachedData == null || freshData != cachedData) {
yield freshData;
¥
} on NetworkException {
// BRI REFEREGFRE (EESEL yieldd)
if (cachedData == null) {
// REEFETME, WEHER
rethrow;
}
b
¥
}

B4 (WEmERBmES):

APPTEBEARABMNGIRIE (MAREHR. BEHHMER) RAEFALMSQLIteRY of fline_queue &, W4
VR E BRI BT

312 PAHRLSIRERER
JECRESZME: lib/features/profile/

TARLSE:

1
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Bm - BANFETFREX |

VIR “ERY FERY |
BgE [ApEE]  [EE2E] |
HRBIHIZE [FFEttx /] |

WA RAE > |
EEINIE > |
FIF BRSS TiY > |
*FERE V1.0.0 , |

|

1
EHER] |

BNE RERESERSE

41 RERS5BERED
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4.3 FImimsTBERRE
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RIS AIEERE fRRAE

X B AR R AN PRAB K (71 B FCM R 4% 8] =t KERZSBANNRIRE

FOHE SHEABRIIMXEXR

5.1 RRBMSIFEABXEIIRR

INHERIR RRBERE ER

BFINEER lib/features/auth/ AuthBloc, AuthRepository, LoginPage
ESUII=P lib/features/teacher/home/ TeacherHomePage, ClassroomCard
RE B ozl lib/features/classroom/ ClassroomBloc, ClassroomPage
EWHmESHH | lib/features/assignment/ AssignmentBloc, AssignmentRepository
SHNIESETN lib/features/realtime_ink/ RealtimelnkBloc, InkMonitorPage
ESNIT=PA lib/features/parent/home/ ParentHomePage, ReportSummaryCard
FIBIRE lib/features/parent/report/ ReportBloc, GrowthChartWidget
PBEER lib/features/parent/stroke_replay/ StrokeReplayPage, StrokeReplayPainter
SHEBE lib/features/message/ MessageBloc, MessagelListPage
BIERE lib/features/bluetooth/ BleBloc, BleRepository, DeviceScanPage
FIBHIEER lib/features/analytics/ AnalyticsPage, RadarChartWidget

RER R lib/features/photo_ocr/ PhotoOCRPage, PhotoOCRRepository
WG lib/features/profile/ ProfilePage, SettingsPage

BRET lib/core/cache/ CacheFirstRepository, OfflineQueue
WEEIFK lib/core/network/ ApiClient, SSLPinningInterceptor
AHER AR R lib/core/database/ AppDatabase, DAOs

X IBAN lib/core/notifications/ PushNotificationService

BLoC/AHE lib/core/bloc/ BaseBloc, BaseState, BaseEvent
RHERE lib/core/router/ AppRouter, RouteNames

FARE lib/core/theme/ AppTheme, ColorScheme

5.2 ZhE5HEIRA



AuthBloc

AuthRepository

ClassroomBloc

AssignmentBloc

AssignmentRepository

ReportBloc

StrokeReplayPainter

BleBloc

BleRepository

PushNotificationService

SSLPinningInterceptor

CacheFirstRepository

AppDatabase

FREEXX 4

auth/bloc/auth_bloc.dart

auth/repository/auth_repository.dart

classroom/bloc/classroom_bloc.dart

assignment/bloc/assignment_bloc.dart

assignment/repository/assignment_repository.dart

parent/report/bloc/report_bloc.dart

stroke_replay/painters/stroke_replay_painter.dart

bluetooth/bloc/ble_bloc.dart

bluetooth/repository/ble_repository.dart

core/notifications/push_notification_service.dart

core/network/ss1_pinning_interceptor.dart

core/cache/cache_first_repository.dart

core/database/app_database.dart
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5.3 REEERMIRA
BLoCEHEX A (fFARIR):

// lib/features/assignment/bloc/assignment_event.dart
abstract class AssignmentEvent extends Equatable {}

class LoadAssignmentListEvent extends AssignmentEvent {
final String classId;
const LoadAssignmentListEvent({required this.classId});
@override List<Object?> get props => [classId];

}

class PublishAssignmentEvent extends AssignmentEvent {
final AssignmentData data;
const PublishAssignmentEvent({required this.data});
@override List<Object?> get props => [datal;

b

class MarkGradedEvent extends AssignmentEvent {
final String assignmentId;
final String studentId;
final double score;
final String comment;
const MarkGradedEvent ({
required this.assignmentId,
required this.studentId,
required this.score,
required this.comment,
B
@override List<Object?> get props =>
[assignmentId, studentId, score, comment];

fiiZA FREIRITHE (GUI Mockup)

THFERUAFNERFLERFL2MFNAPPEZORANIRITH, RMEAINAEMESRETER.
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o FK: RFFIR (Android: Roboto + BiEZ2{K; iOS: SF Pro + PingFang SC)

o [EIFERYE: EmtEIEEI8dp, AHEEE16dp, TIEMABEE16dP
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SDK hRZs = IngE
Flutter SDK 3.16.0 Dart pubspec.yaml BEAIESR

Firebase Messaging 14.7.10 pubspec.yaml| + google-services.json FCM3fi# (Android)



SDK hRZs SRR Inge
flutter_blue_plus 1.31.7 pubspec.yaml BLEIEZFB(E
Dio 5.3.2 pubspec.yaml HTTPWZ&1EK
fl_chart 0.66.0 pubspec.yaml ERAIAL
MIESDK 3.5.6 Android AAR / iOS Framework MEER
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GATT Generic Attribute Profile, BLERIFEMY

FCM Firebase Cloud Messaging, Google#i%iRS

APNs Apple Push Notification service, 3EREIEIRSS

Certificate Pinning
CustomPainter

sqflite
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MiFZE RO ARSSIMiER

E.1 Flutter BLoCIRS &EIRZEH

FHAPPRFIBLOC (Business Logic Component) ™o BUIS S84, HERAHELEFE
YEPIE,

E.11 {EAAEIRBLOCSE]

// lib/features/homework/bloc/homework_bloc.dart
import 'package:flutter_bloc/flutter_bloc.dart';
import '../repository/homework_repository.dart"';
import 'homework_event.dart';
import 'homework_state.dart';

class HomeworkBloc extends Bloc<HomeworkEvent, HomeworkState> {
final HomeworkRepository _repository;

HomeworkBloc({required HomeworkRepository repository})
: _repository = repository,
super(HomeworkInitial()) {
on<LoadHomeworkList>(_onLoadHomeworkList);
on<SubmitHomework>(_onSubmitHomework) ;
on<LoadHomeworkDetail>(_onLoadHomeworkDetail);
on<RefreshHomework>(_onRefreshHomework) ;

b

Future<void> _onLoadHomeworkList (
LoadHomeworkList event,
Emitter<HomeworkState> emit,
) async {
emit (HomeworkLoading());
try {
final homeworks = await _repository.getHomeworkList(
page: event.page,
status: event.status,



);
emit(HomeworkListLoaded(homeworks: homeworks, hasMore: homeworks.length >= 20));
} on NetworkException catch (e) {
// MEFERNEIHMAUEFINE
final cached = await _repository.getCachedHomeworkList();
if (cached.isNotEmpty) {
emit (HomeworkListLoaded(homeworks: cached, fromCache: true));
} else {
emit(HomeworkError(message: 'MZEiEZEKM: ${e.message}'));
b
} catch (e) {
emit (HomeworkError(message: e.toString()));

Future<void> _onSubmitHomework(
SubmitHomework event,
Emitter<HomeworkState> emit,
) async {
emit(HomeworkSubmitting());
try {
// 1. EBEDEIE
final compressedData = await _repository.compressInkData(event.inkData);

// 2. EEED (SKISHrmEEtE)
final uploadResult = await _repository.uploadInkData(
homeworkId: event.homeworkId,
inkData: compressedData,
onProgress: (sent, total) {
emit (HomeworkUploadProgress(progress: sent / total));
B
);

// 3. RRFEWITFE

await _repository.submitHomework(
homeworkId: event.homeworkId,
inkDataUrl: uploadResult.url,
submitTime: DateTime.now(),

D8

emit(HomeworkSubmitSuccess(homeworkId: event.homeworkId));
} on UploadException catch (e) {
emit(HomeworkError(message: ' Ef&k, BEEid: ${e.message}'));

// lib/features/homework/bloc/homework_event.dart
abstract class HomeworkEvent {}

class LoadHomeworkList extends HomeworkEvent {
final int page;
final HomeworkStatus? status;
LoadHomeworkList({this.page = 1, this.status});
¥

class SubmitHomework extends HomeworkEvent {
final String homeworkId;
final List<InkStroke> inkData;
SubmitHomework({required this.homeworkId, required this.inkData});

}



class LoadHomeworkDetail extends HomeworkEvent {
final String homeworkId;
LoadHomeworkDetail({required this.homeworkId});

}
class RefreshHomework extends HomeworkEvent {}

// lib/features/homework/bloc/homework_state.dart
abstract class HomeworkState {}

class HomeworkInitial extends HomeworkState {}
class HomeworkLoading extends HomeworkState {}

class HomeworkListlLoaded extends HomeworkState {
final List<HomeworkItem> homeworks;
final bool hasMore;
final bool fromCache;
HomeworkListLoaded ({
required this.homeworks,
this.hasMore = false,
this.fromCache = false,
3

class HomeworkSubmitting extends HomeworkState {}

class HomeworkUploadProgress extends HomeworkState {
final double progress; // 0.0 ~ 1.0
HomeworkUploadProgress({required this.progress});

}

class HomeworkSubmitSuccess extends HomeworkState {
final String homeworkId;
HomeworkSubmitSuccess({required this.homeworkId});

b

class HomeworkError extends HomeworkState {
final String message;
HomeworkError({required this.message});

}

E.2 FEFIRRTERE

E.2.1 InkCanvasH B4

// lib/features/homework/widgets/ink_canvas_widget.dart
import 'package:flutter/material.dart';
import 'package:flutter/gestures.dart';

class InkCanvasWidget extends StatefulWidget {
final double width;
final double height;
final Function(List<InkStroke>) onStrokesChanged;
final bool readonly;
final List<InkStroke> initialStrokes;

const InkCanvasWidget({



required this.width,

required this.height,

required this.onStrokesChanged,
this.readonly = false,
this.initialStrokes = const [],
super.key,

3

@override
State<InkCanvasWidget> createState() => _InkCanvasWidgetState();

}

class _InkCanvasWidgetState extends State<InkCanvasWidget> {
final List<InkStroke> _strokes = [];
InkStroke? _currentStroke;

@override

void initState() {
super.initState();
_strokes.addAll(widget.initialStrokes);

b

@override
Widget build(BuildContext context) {
return Listener(
onPointerDown: _onPointerDown,
onPointerMove: _onPointerMove,
onPointerUp: _onPointerUp,
child: CustomPaint(
size: Size(widget.width, widget.height),
painter: InkStrokePainter(
strokes: _strokes,
currentStroke: _currentStroke,
)l
child: Container(
width: widget.width,
height: widget.height,
decoration: BoxDecoration(
color: Colors.white,
border: Border.all(color: Colors.grey.shade300),
borderRadius: BorderRadius.circular(8),

void _onPointerDown(PointerDownEvent event) {
if (widget.readonly) return;
/! BREFEE (Stylus) HIENRN
final pressure = event.pressure;
_currentStroke = InkStroke(
id: DateTime.now().millisecondsSinceEpoch.toString(),
points: [InkPoint(
x: event.localPosition.dx / widget.width,
y: event.localPosition.dy / widget.height,
pressure: pressure,
timestamp: DateTime.now().millisecondsSinceEpoch,
)1,
color: Colors.black,
D8



setState(() {});
}

void _onPointerMove(PointerMoveEvent event) {
if (widget.readonly || _currentStroke == null) return;
_currentStroke!.points.add(InkPoint(
x: event.localPosition.dx / widget.width,
y: event.localPosition.dy / widget.height,
pressure: event.pressure,
timestamp: DateTime.now().millisecondsSinceEpoch,
));
setState(() {});

void _onPointerUp(PointerUpEvent event) {
if (widget.readonly || _currentStroke == null) return;
_strokes.add(_currentStroke!);
_currentStroke = null;
widget.onStrokesChanged(List.unmodifiable(_strokes));
setState(() {});

void clearAll() {
_strokes.clear();
_currentStroke = null;
widget.onStrokesChanged([]1);
setState(() {});

b

void undo() {
if (_strokes.isEmpty) return;
_strokes.removelLast();
widget.onStrokesChanged(List.unmodifiable(_strokes));
setState(() {});

¥

// CustomPaintersCI M E /R FRER

class InkStrokePainter extends CustomPainter {
final List<InkStroke> strokes;
final InkStroke? currentStroke;

const InkStrokePainter({required this.strokes, this.currentStroke});

@override
void paint(Canvas canvas, Size size) {
for (final stroke in [...strokes, if (currentStroke != null) currentStroke!]l) {

_drawStroke(canvas, size, stroke);

b

void _drawStroke(Canvas canvas, Size size, InkStroke stroke) {
if (stroke.points.length < 2) return;
final paint = Paint()
..color = stroke.color
..strokeCap = StrokeCap.round
..strokeJoin = StrokeJoin.round
..style = PaintingStyle.stroke;

final path = Path();
final pts = stroke.points;



path.moveTo(pts[0].x x size.width, pts[@].y x size.height);

for (int i = 1; i < pts.length - 1; i++) {
final midX = (pts[il.x + pts[i+1l]l.x) / 2 * size.width;
final midY = (pts[il.y + pts[i+ll.y) / 2 % size.height;
path.quadraticBezierTo(

ptsl[i].x x size.width, pts[i].y * size.height, midX, midY

D8
paint.strokeWidth = 1.5 + pts[i].pressure % 2.5;
canvas.drawPath(path, paint);
path.reset();
path.moveTo(midX, midY);

b
}
@override
bool shouldRepaint(InkStrokePainter old) =>
strokes != old.strokes || currentStroke != old.currentStroke;

E.3 ZIFREERRT

E.3.1 IZEESHIKESI (fi_chart)

// lib/features/report/widgets/score_trend_chart.dart
import 'package:fl_chart/fl_chart.dart';
import 'package:flutter/material.dart’;

class ScoreTrendChart extends StatelessWidget {
final List<ScoreRecord> scores;
final String title;

const ScoreTrendChart({
required this.scores,
required this.title,
super.key,

B

@override
Widget build(BuildContext context) {
return Column(
crossAxisAlignment: CrossAxisAlignment.start,
children: [
Padding(
padding: const EdgeInsets.all(16),
child: Text(title,
style: Theme.of(context).textTheme.titleMedium),
Do
SizedBox(
height: 200,
child: LineChart(
LineChartData(
gridData: FlGridData(
show: true,
drawVerticallLine: false,
getDrawingHorizontalLine: (value) => FlLine(
color: Colors.grey.shade200,
strokeWidth: 1,



)r
Do
titlesData: FlTitlesData(
bottomTitles: AxisTitles(
sideTitles: SideTitles(
showTitles: true,
getTitlesWidget: (value, meta) {
final index = value.toInt();
if (index < @ || index >= scores.length) {
return const SizedBox.shrink();
}
return Text(scores[index].datelLabel,
style: const TextStyle(fontSize: 10));
Iy
)I
) g
leftTitles: AxisTitles(
sideTitles: SideTitles(
showTitles: true,
reservedSize: 35,
getTitlesWidget: (value, meta) =>
Text('${value.toInt()}', style: const TextStyle(fontSize: 10)),
)I
Do
topTitles: AxisTitles(sideTitles: SideTitles(showTitles: false)),
rightTitles: AxisTitles(sideTitles: SideTitles(showTitles: false)),
Do
borderData: FlBorderData(
show: true,
border: Border(bottom: BorderSide(color: Colors.grey.shade300)),
Do
minY: 0,
maxY: 100,
lineBarsData: [
LineChartBarData(
spots: scores.asMap().entries.map((e) =>
FlSpot(e.key.toDouble(), e.value.score)).toList(),
isCurved: true,
color: Theme.of(context).primaryColor,

barwWidth: 2,
dotData: FlDotData(
show: true,
getDotPainter: (spot, _, _, __ ) => FlDotCirclePainter(
radius: 4,

color: Colors.white,
strokeWidth: 2,
strokeColor: Theme.of(context).primaryColor,
)I
Do
belowBarData: BarAreaData(
show: true,
color: Theme.of(context).primaryColor.withOpacity(0.1),



E.4 #XEMSHEBIRIR

E.41 FCMiEB4HE (Android/iOS%i—)

// lib/core/notification/notification_service.dart
import 'package:firebase_messaging/firebase_messaging.dart';
import 'package:flutter_local_notifications/flutter_local_notifications.dart';

class NotificationService {
static final NotificationService _instance = NotificationService._internal();
factory NotificationService() => _instance;
NotificationService._internal();

final FirebaseMessaging _fcm = FirebaseMessaging.instance;
final FlutterLocalNotificationsPlugin _localNotifications =
FlutterLocalNotificationsPlugin();

Future<void> initialize() async {
// ERBAIBR
final settings = await _fcm.requestPermission(
alert: true,
badge: true,
sound: true,
D8

if (settings.authorizationStatus == AuthorizationStatus.authorized) {
// 3REXFCM Token, tE&ZERSB:RATHIE
final token = await _fcm.getToken();
if (token != null) {
await _uploadFcmToken(token);

b

// YIrTokenRIER
_fcm.onTokenRefresh. listen( (newToken) {
_uploadFcmToken(newToken) ;

1)

// SRERSEER (NAEMSNTEMEEXM, FFHETR)
FirebaseMessaging.onMessage. listen(_handleForegroundMessage);

// WEEHARE (NAEEE)
FirebaseMessaging.onMessageOpenedApp. listen(_handleNotificationTap);

// SIEN AL IERTIREI RSB A

final initialMessage = await _fcm.getInitialMessage();

if (initialMessage != null) {
_handleNotificationTap(initialMessage);

b

// Rt EERN (BFasaEERTR)
await _initLocalNotifications();

b

void _handleForegroundMessage(RemoteMessage message) {



final notification = message.notification;
if (notification == null) return;

final notificationType = message.datal['type'l ?? 'general';
_showLocalNotification(

id: message.hashCode,

title: notification.title ?? 'BAE',

body: notification.body ?? '',

payload: message.datal'payload'l],

channelld: _getChannelld(notificationType),

void _handleNotificationTap(RemoteMessage message) {
final type = message.datal['type'l;
final id = message.datal['id'];
switch (type) {
case 'homework_graded':
// BREERIEHE RS RTT
NavigationService.instance.navigateTo('/homework/result/$id"');
break;
case 'classroom_invite':
// BREERENREIIATT
NavigationService.instance.navigateTo('/classroom/join/$id");
break;
case 'message':
// BRERERIFIE
NavigationService.instance.navigateTo('/messages/$id');
break;

Future<void> _initLocalNotifications() async {
const androidInit = AndroidInitializationSettings('@mipmap/ic_launcher');
const iosInit = DarwinInitializationSettings(
requestAlertPermission: false,
requestBadgePermission: false,
requestSoundPermission: false,
Nk
await _localNotifications.initialize(
const InitializationSettings(android: androidInit, i0S: iosInit),
onDidReceiveNotificationResponse: (response) {
if (response.payload != null) {
_handleLocalNotificationTap(response.payload!);

Future<void> _showLocalNotification({
required int id,
required String title,
required String body,
String? payload,

String channelld = 'general',
}) async {
final androidDetails = AndroidNotificationDetails(
channelld,

_getChannelName(channelld),
importance: Importance.high,
priority: Priority.high,



icon: '@mipmap/ic_launcher',
D3
const iosDetails = DarwinNotificationDetails(
presentAlert: true,
presentBadge: true,
presentSound: true,
D3
await _localNotifications.show(
id, title, body,
NotificationDetails(android: androidDetails, i0S: iosDetails),
payload: payload,
)F;
b

String _getChannelld(String type) {
switch (type) {
case 'homework_graded': return 'homework';
case 'classroom_invite': return 'classroom';
default: return 'general';

String _getChanneWame(String channelld) {
switch (channelld) {
case 'homework': return 'fEMEZ0';
case 'classroom': return 'iEEEHM';
default: return "“@A@EH';

Future<void> _uploadFcmToken(String token) async {
// Ltf&TokenZlfR$52: (BT EM@MEIE)
await ApiClient.instance.post('/api/vl/device/token', {
'token': token,
'platform': Platform.isAndroid ? 'android' : 'ios',
'appVersion': AppInfo.version,
F)g
}
¥

E.5 3$TRINREESZIR

E.5.1 FUITREZERESIT

// lib/features/checkin/checkin_service.dart
class CheckinService {

// DMETRIREER: RIBIT RREEMIIRERE
double updateMasteryBKT({
required double currentMastery,
required double quality, // 0.0~1.0 FRITRR=E

A
const pTransit = 0.1; // fNRFIRBHER
const pSlip = 0.08; // BEEANZHE (B85 X
const pGuess = 0.2; // RERAEXS BN #Hx

final bool correct = quality > 0.6; // REBE: >60%INEE

final pCorrect = currentMastery x (1 - pSlip) + (1 - currentMastery)

* pGuess;



double updatedMastery;
if (correct) {

updatedMastery = (currentMastery *x (1 - pSlip)) / pCorrect;

} else {

updatedMastery = (currentMastery *x pSlip) / (1 - pCorrect);

by
// BMARER

return updatedMastery + (1 — updatedMastery) x pTransit;

// it8LeitnerEREES TRITEHEA

DateTime calcNextReviewDate(int currentBox, DateTime lastReviewDate) {
const boxIntervals = [1, 2, 4, 8, 16, 999]; // KEER
final interval = currentBox < boxIntervals.length

? boxIntervals[currentBox]

: boxIntervals.last;

return lastReviewDate.add(Duration(days: interval));

b

/] WEESFTRRE

int calcConsecutiveDays(List<DateTime> checkinDates) {
if (checkinDates.isEmpty) return 0;

final sorted = checkinDates

.map((d) => DateTime(d.year, d.month, d.day))

.toSet()
.toList()

..sort((a, b) => b.compareTo(a)); // R

int consecutive = 1;

for (int 1 = 1; i < sorted.length; i++) {

final diff = sorted[i-1].difference(sorted[i]).inDays;

if (diff == 1) {
consecutive++;
} else {
break; // W5k
}
b

return consecutive;
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BRG TS

G.1iOSimSwiftsEH]

G.1.1 CoreBluetooth&E EE &%

// PenBLEManager.swift
import CoreBluetooth

class PenBLEManager: NSObject, CBCentralManagerDelegate, CBPeripheralDelegate {
private var centralManager: CBCentralManager!
private var connectedPen: CBPeripheral?
private var inkCharacteristic: CBCharacteristic?

// WritechPen GATTARZZUUID
private let SERVICE_UUID = CBUUID(string: "12345678-1234-5678-1234-56789ABCDEF0")
private let INK_CHAR_UUID = CBUUID(string: '"12345678-1234-5678-1234-56789ABCDEF1")

var onInkData: (([InkPoint]) -> Void)?
var onConnectionChanged: ((Bool) —> Void)?

override init() {
super.init()
centralManager = CBCentralManager(delegate: self, queue: .main)

func startScan() {
guard centralManager.state == .poweredOn else { return }
centralManager.scanForPeripherals (
withServices: [SERVICE_UUID],
options: [CBCentralManagerScanOptionAllowDuplicatesKey: false]

func centralManagerDidUpdateState(_ central: CBCentralManager) {
if central.state == .poweredOn { startScan() }

func centralManager(_ central: CBCentralManager,

didDiscover peripheral: CBPeripheral,

advertisementData: [String: Any], rssi RSSI: NSNumber) {

guard let name = peripheral.name, name.hasPrefix("WritechPen") else { return }
central.stopScan()

connectedPen = peripheral

connectedPen?.delegate = self

central.connect(peripheral, options: nil)

func centralManager(_ central: CBCentralManager,
didConnect peripheral: CBPeripheral) {
peripheral.discoverServices([SERVICE_UUID])
onConnectionChanged?(true)

func peripheral(_ peripheral: CBPeripheral,
didDiscoverServices error: Error?) {
peripheral.services?.first?.let { service in



peripheral.discoverCharacteristics( [INK_CHAR_UUID], for: service)

func peripheral(_ peripheral: CBPeripheral,
didDiscoverCharacteristicsFor service: CBService, error: Error?) {
if let char = service.characteristics?.first(where: { $0.uuid == INK_CHAR_UUID }) {
inkCharacteristic = char
peripheral.setNotifyValue(true, for: char)

func peripheral(_ peripheral: CBPeripheral,
didUpdateValueFor characteristic: CBCharacteristic, error: Error?) {
guard let data = characteristic.value else { return }
let points = parselnkData(data)
onInkData?(points)

private func parseInkData(_ data: Data) —> [InkPoint] {

var points: [InkPoint] = []

var offset = 0

while offset + 10 <= data.count {
let x = Float(UIntl6(dataloffset]) << 8 | UIntl6(dataloffset+1])) / 65535.0
let y = Float(UIntl6(dataloffset+2]) << 8 | UIntl6(dataloffset+3])) / 65535.0
let pressure = Float(dataloffset+4]) / 255.0
points.append(InkPoint(x: x, y: y, pressure: pressure))
offset += 10

b

return points

G.2 #EAEANSCH

// NotificationManager.swift
import UserNotifications

class NotificationManager {
func requestPermission() async —> Bool {

let center = UNUserNotificationCenter.current()

do {
return try await center.requestAuthorization(

options: [.alert, .badge, .sound]

)

} catch {
return false

func scheduleHomeworkReminder(homework: Homework) {
let content = UNMutableNotificationContent()
content.title = "fR/iZEE"
content.body = " {\(homework.title)) #i1EAJE: \ (homework.deadline.formatted())"
content.sound = .default
content.badge = 1

// #lEEI2/N\ET1RER
let triggerDate = homework.deadline.addingTimeInterval(-7200)



let components = Calendar.current.dateComponents(

[.year, .month, .day, .hour, .minute], from: triggerDate)
let trigger = UNCalendarNotificationTrigger(

dateMatching: components, repeats: false)

let request = UNNotificationRequest (
identifier: "homework_\(homework.id)",
content: content,
trigger: trigger

UNUserNotificationCenter.current().add(request)

G.3 AndroidifViewModelZ2+4

// HomeworkViewModel.kt
class HomeworkViewModel(

)

private val homeworkRepo: HomeworkRepository

: ViewModel() {

private val _homeworkList = MutableStateFlow<List<Homework>>(emptyList())
val homeworkList: StateFlow<List<Homework>> = _homeworkList.asStateFlow()

private val _uiState = MutableStateFlow<UiState>(UiState.Idle)
val uiState: StateFlow<UiState> = _uiState.asStateFlow()

fun loadHomework(courseId: String) {
viewModelScope. launch {
_uiState.value = UiState.Loading
try {
homeworkRepo.getHomeworkList(courseld)
.collect { list —
_homeworkList.value = list
_uiState.value = UiState.Success
}
} catch (e: Exception) {
_uiState.value = UiState.Error(e.message ?: "jn&EkLK")

fun submitHomework(homeworkId: String, inkData: ByteArray) {
viewModelScope. launch {

_uiState.value = UiState.Uploading

try {
homeworkRepo. submitHomework (homeworkId, inkData)
_uiState.value = UiState.Submitted

} catch (e: Exception) {
_uiState.value = UiState.Error(e.message ?: "#2335K0K")

sealed class UiState {
object Idle : UiState()
object Loading : UiState()
object Uploading : UiState()



object Success : UiState()
object Submitted : UiState()
data class Error(val message: String) : UiState()

PR H *MSEFRARRUE

H.1 B R E% L%

// ImageCompressUploader.kt
class ImageCompressUploader(private val apiService: ApiService) {

companion object {
const val MAX_SIZE_BYTES = 2 x 1024 x 1024 // 2MB
const val INITIAL_QUALITY = 90

suspend fun compressAndUpload(
uri: Uri,
context: Context,
targetUrl: String
): UploadResult = withContext(Dispatchers.I0) {
val bitmap = BitmapFactory.decodeStream(
context.contentResolver.openInputStream(uri))

var quality = INITIAL_QUALITY
var compressedBytes: ByteArray

// EHREEERISHK/)=2MB

do {
val baos = ByteArrayOutputStream()
bitmap.compress(Bitmap.CompressFormat.JPEG, quality, baos)
compressedBytes = baos.toByteArray()
quality —= 10

} while (compressedBytes.size > MAX_SIZE_BYTES && quality > 10)

// tfE

val requestBody = compressedBytes.toRequestBody("image/jpeg".toMediaType())

val part = MultipartBody.Part.createFormData("file", "homework.jpg", requestBody)
apiService.uploadImage(targetUrl, part)

H.2 R BENIER

// ThemeManager.kt
object ThemeManager {
fun applyTheme(context: Context) {
val nightMode = AppCompatDelegate.getDefaultNightMode()
val sharedPrefs = PreferenceManager.getDefaultSharedPreferences(context)
val setting = sharedPrefs.getString("theme", "system")



val mode = when (setting) {
"light" —> AppCompatDelegate.MODE_NIGHT_NO
"dark" —> AppCompatDelegate.MODE_NIGHT_YES

else —> AppCompatDelegate.MODE_NIGHT_FOLLOW_SYSTEM
}

AppCompatDelegate.setDefaultNightMode (mode)

fun isDarkMode(context: Context): Boolean {
return (context.resources.configuration.uiMode
and Configuration.UI_MODE_NIGHT_MASK) == Configuration.UI_MODE_NIGHT_YES

H.3 TThEis3245

// AccessibilityHelper.kt
object AccessibilityHelper {

fun setupContentDescriptions(views: Map<View, String>) {
views.forEach { (view, description) —>

view.contentDescription = description

// IFBEEXViewisMEBaccessibility delegate

ViewCompat.setAccessibilityDelegate(view, object : AccessibilityDelegateCompat() {

override fun onInitializeAccessibilityNodeInfo(

host: View, info: AccessibilityNodeInfoCompat) {
super.onInitializeAccessibilityNodeInfo(host, info)
info.contentDescription = description

fun announceForAccessibility(view: View, message: String) {
view.announceForAccessibility(message)

EXHERIRITRYNE RS FHRBIRAEINE, RARATIREFEHAEEXEICES, E0HFFAMEIE



