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https://pomodoro-doc.vercel.app/problem-solving#webrtc-disconnection-handling
https://pomodoro-doc.vercel.app/problem-solving#webrtc-disconnection-handling
https://pomodoro-doc.vercel.app/problem-solving#webrtc-disconnection-handling
https://pomodoro-doc.vercel.app/problem-solving#%ED%95%9C-%EC%84%B8%EC%85%98%EC%9D%B4-%EC%A7%84%ED%96%89-%EC%A4%91%EC%9D%BC-%EB%95%8Cpomo-or-break-%EA%B4%80%EA%B3%84%EC%97%86%EC%9D%B4-%EB%8B%A4%EB%A5%B8-%ED%8E%98%EC%9D%B4%EC%A7%80%EB%93%A4%EC%9D%84-%EC%9E%90%EC%9C%A0%EB%A1%AD%EA%B2%8C-%EB%B0%A9%EB%AC%B8%ED%95%A0-%EC%88%98-%EC%9E%88%EB%8F%84%EB%A1%9D-%ED%95%98%EB%8A%94-%EA%B2%83
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https://pomodoro-doc.vercel.app/problem-solving#%ED%95%9C-%EC%84%B8%EC%85%98%EC%9D%B4-%EC%A7%84%ED%96%89-%EC%A4%91%EC%9D%BC-%EB%95%8Cpomo-or-break-%EA%B4%80%EA%B3%84%EC%97%86%EC%9D%B4-%EB%8B%A4%EB%A5%B8-%ED%8E%98%EC%9D%B4%EC%A7%80%EB%93%A4%EC%9D%84-%EC%9E%90%EC%9C%A0%EB%A1%AD%EA%B2%8C-%EB%B0%A9%EB%AC%B8%ED%95%A0-%EC%88%98-%EC%9E%88%EB%8F%84%EB%A1%9D-%ED%95%98%EB%8A%94-%EA%B2%83
https://pomodoro-doc.vercel.app/problem-solving#%EC%9D%B8%ED%84%B0%EB%84%B7-%EC%97%B0%EA%B2%B0%EC%9D%B4-%EB%81%8A%EA%B8%B8-%EB%95%8C%EC%97%90%EB%8F%84-%ED%95%B5%EC%8B%AC-%EA%B8%B0%EB%8A%A5-%EC%82%AC%EC%9A%A9%ED%95%A0-%EC%88%98-%EC%9E%88%EA%B2%8C-%ED%95%98%EA%B8%B0
https://pomodoro-doc.vercel.app/problem-solving#%EC%9D%B8%ED%84%B0%EB%84%B7-%EC%97%B0%EA%B2%B0%EC%9D%B4-%EB%81%8A%EA%B8%B8-%EB%95%8C%EC%97%90%EB%8F%84-%ED%95%B5%EC%8B%AC-%EA%B8%B0%EB%8A%A5-%EC%82%AC%EC%9A%A9%ED%95%A0-%EC%88%98-%EC%9E%88%EA%B2%8C-%ED%95%98%EA%B8%B0
https://pomodoro-doc.vercel.app/problem-solving#%EC%9D%B8%ED%84%B0%EB%84%B7-%EC%97%B0%EA%B2%B0%EC%9D%B4-%EB%81%8A%EA%B8%B8-%EB%95%8C%EC%97%90%EB%8F%84-%ED%95%B5%EC%8B%AC-%EA%B8%B0%EB%8A%A5-%EC%82%AC%EC%9A%A9%ED%95%A0-%EC%88%98-%EC%9E%88%EA%B2%8C-%ED%95%98%EA%B8%B0
https://pomodoro-doc.vercel.app/problem-solving#horizontal-timeline-%EB%A7%8C%EB%93%A4%EA%B8%B0
https://pomodoro-doc.vercel.app/problem-solving#horizontal-timeline-%EB%A7%8C%EB%93%A4%EA%B8%B0
https://pomodoro-doc.vercel.app/problem-solving#horizontal-timeline-%EB%A7%8C%EB%93%A4%EA%B8%B0
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HTML, CSS, JavaScript and WEB APIs

* CSS
o Positioning, Coordinate systems
s NE% 7|5 (Timeline)
B R E
e WEBAPIs
o matchMedia, MediaQueryList

" J|s S EHHESY

" ARESHA E AZ| S A

TypeScript

* Generic Types, Conditional Types
o description

* Index Signatures
o description
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https://pomodoro-doc.vercel.app/features#settings
https://pomodoro-doc.vercel.app/features#timeline
https://pomodoro-doc.vercel.app/features#time-countdown-and-pause
https://pomodoro-doc.vercel.app/features#autostart
https://pomodoro-doc.vercel.app/features#statistics
https://pomodoro-doc.vercel.app/features#cycle-adherence-rate
https://pomodoro-doc.vercel.app/features#settings
https://pomodoro-doc.vercel.app/features#categorized-sessions
https://pomodoro-doc.vercel.app/features#total-graph
https://pomodoro-doc.vercel.app/problem-solving#%ED%95%9C-%EC%84%B8%EC%85%98%EC%9D%B4-%EC%A7%84%ED%96%89-%EC%A4%91%EC%9D%BC-%EB%95%8Cpomo-or-break-%EA%B4%80%EA%B3%84%EC%97%86%EC%9D%B4-%EB%8B%A4%EB%A5%B8-%ED%8E%98%EC%9D%B4%EC%A7%80%EB%93%A4%EC%9D%84-%EC%9E%90%EC%9C%A0%EB%A1%AD%EA%B2%8C-%EB%B0%A9%EB%AC%B8%ED%95%A0-%EC%88%98-%EC%9E%88%EB%8F%84%EB%A1%9D-%ED%95%98%EB%8A%94-%EA%B2%83
https://pomodoro-doc.vercel.app/features#goal
https://pomodoro-doc.vercel.app/features#network-disconnection-handling
https://pomodoro-doc.vercel.app/features#todoist-integration
https://pomodoro-doc.vercel.app/features#group-study
https://developer.mozilla.org/en-US/docs/Learn/CSS/CSS_layout/Positioning
https://developer.mozilla.org/en-US/docs/Web/CSS/CSSOM_view/Coordinate_systems
https://pomodoro-doc.vercel.app/features#%EC%8B%9C%EA%B0%81%EC%A0%81-%ED%94%BC%EB%93%9C%EB%B0%B1-19-17-16
https://pomodoro-doc.vercel.app/problem-solving#horizontal-timeline-%EB%A7%8C%EB%93%A4%EA%B8%B0
https://developer.mozilla.org/en-US/docs/Web/API/Window/matchMedia
https://developer.mozilla.org/en-US/docs/Web/API/MediaQueryList
https://pomodoro-doc.vercel.app/features#%EB%B0%98%EC%9D%91%ED%98%95-%EB%94%94%EC%9E%90%EC%9D%B8-29-34
https://pomodoro-doc.vercel.app/problem-solving#responsive%EA%B4%80%EB%A0%A8-css%EA%B0%80-%EC%9E%91%EB%8F%99%ED%95%98%EC%A7%80-%EC%95%8A%EC%95%84%EC%84%9C-web-api%EB%A5%BC-%EC%9D%B4%EC%9A%A9
https://www.typescriptlang.org/docs/handbook/2/generics.html#generic-types
https://www.typescriptlang.org/docs/handbook/2/conditional-types.html
https://pomodoro-doc.vercel.app/description#generic-types--conditional-types
https://www.typescriptlang.org/docs/handbook/2/objects.html#index-signatures
https://pomodoro-doc.vercel.app/description#index-signature

SPA(Single Page Application) Related

® React

©  useMemo , useCallback, useContext , €tC.

® React Router DOM
o Nested Routing

HTTP Requests & Authentication

* Axios
o axios instance, interceptors
= example

¢ Firebase Authentication

Styling

* Styled Components, React Inline Style

Real-time Communication

* WebRTC (Media Transport via mediasoup-client)
* Socket.io (Signaling)

Etc

® Recharts

o example
e idb

o for a promise-based interface for interacting with Indexed DB
e date-fns

e JavaScript Design Patterns
© Pub/Sub (Publisher-Subscriber Pattern)
= example

Hjollc g Qlxet

¢ Framework: NestJS
* Database & ORM: PostgreSQL, Drizzle
* Real-time & Media: WebRTC, mediasoup (SFU Media Server), socket.io (Signaling)

* Infrastructure & Hosting:
o GCP Compute Engine (Ubuntu virtual instance)

o Vercel (Frontend React app)

* Web Server & Process Management: Nginx (Reverse Proxy), PM2
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https://axios-http.com/docs/instance
https://axios-http.com/docs/interceptors
https://github.com/Yonghwan-Song/pomodoro/tree/main/client/src/axios-and-error-handling
https://firebase.google.com/docs/auth/web/start
https://www.npmjs.com/package/mediasoup-client
https://www.npmjs.com/package/socket.io-client
https://recharts.org/
https://github.com/Yonghwan-Song/pomodoro/tree/main/client/src/Pages/Statistics/Graph-Related
https://www.npmjs.com/package/idb
https://pomodoro-doc.vercel.app/problem-solving#%ED%95%B4%EA%B2%B0-%EB%B0%A9%EC%8B%9D-1
https://www.npmjs.com/package/mediasoup
https://www.npmjs.com/package/socket.io
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https://pomodoro-doc.vercel.app/problem-solving#webrtc-disconnection-handling
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155:23 PM ~ 21457 PM 19m 34s

POMO

04:12

Pause

L
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End

Remaining Pomo Sessions - 2

. Job search and Application
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Today This week This month Total
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Two graphs show different week data

KR - 11.4 ~ 11.10, FEIM - 10.28 ~ 11.3.
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Lo/ E{Hjjo[ A

2 2 Af: https://pomodoro-doc.vercel.app/database

PostgreSQLZf Drizzle ORME AFEEfL|LCL.

Of Z2A0fAH 4= &
&of

AN

AfOIE

AfOI|E HE

ratio

O3 E( cycleAdherenceRate )

Task

Eo/£ +&
Efol£
users
categories
cycle_settings
cycle_records

timer_sessions

HE M2 FOE F015 BHEOHT, T A0J0] F2 A2

o
opxistof 2! #4lE ot M =& RS /LI

AFOIZ2E PEBIE gl SHEE - B2 74 -2l g4 Alzh EHE Bt

5 314, AO|Z 2 21+4)9] BSLILICL. MHETH= 0f2] HE Bt

= X

£0{ F1 IF ofLIE MEoff Arg 8l Ct.

Bt AFOIZ 0l M A A2 EZ 8t AlZts T AFOIE 0l A2 ZEl Al
2t 2 L= glg/Lrt.

ratio =& S ratio Z LiE= ZLIC). S ratio = A0/E &
HEOZ Apet ZH &F AIZI2 S H AFO|Z 20| Z L= gte]
LICt. 10 FtE+2 HE B CfE 35 Z12/L[LC},

TodoistOljA] Z7tM 2 g 22ILICE FIF AIZHS FFE O 2[5 OFL]
2f TaskE 2 7|28} L},

AFtot LfE
AR} i, EFOIO] T MEH, TS AR S, SF FEF Al

AL FHE| 2] O], MY, EA A of

~

HE - 54 A2V} 85 314 5 A0 F M5

EIZE - ZA MM AR Z2 A2, QAEX] 7|2

Al
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https://pomodoro-doc.vercel.app/database

Elol= T g

pomodoros FIEN2[2f TaskE 2 LI=0] X{&2t &F Azt
todoist_tasks Todoist Task Jé'/_tg’ é’L‘IQ/ TaSk-'O—ILQ/ ‘E’L]‘i’/, _"—_5;/ élés A/if
rooms AE{C] 8 0|5, XL &0 212l 59 8F

MY 2182 EF Azt OIF

* timer_sessions = TimelineOj| MM S HEA|Z if AFEBILICE. & F MME OfLI2} 4] MM E K& otH, 2AIZX|2H 27+
= Bl M ALt

*  pomodoros = SHI0 AFEE EE AlZtE M EEILICE. MM =& FIE|O2|Lf TaskE HIE + UL LB =, 8fLIo| &E Aol
M o2 7|=0] BHE01 & + &L/t

0| £0{ 252 &2 +8t2 102, FO/E 152 F2CHH, MM FH| 7| Z2f Hx 2 2F FE 129 &E AlZHE N B gL/
O/t pomodoros Oll= 2O = 7 M7/10, Z} WO startTime 2 MME A|ZFBHA|Zf2f FIE|IEIE HFF AIZHILICE = 2H2 M0

g4

A LEEl ZI1Z0[2LE startTime 2 A ZE CHELICH
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ERD

USERS
uuid id PK
varchar | firebase_uid UK
varchar | user_email UK
varchar | user_nickname nullable
text todoist_access_token nullable
boolean | is_todoist_integration_enabled ROOMS
text current_task_id uuid id PK
varchar | color_for_uncategorized varchar | name
boolean | is_uncategorized_on_stat boolean | is_permanent
jsonb timers._states integer max_peers
jsonb task_change_info_array timestamp | created_at
jsonb category_change_info_array timestamp | updated_at
jsonb current_cycle_info
boolean | does_pomo_start_automatically
boolean | does_break_start_automatically
boolean | does_cycle_start_automatically
jsonb, goals
timestamp | created_at
owns creates owns owns
)
CYCLE_SETTINGS
uvid id PK TODOIST_TASKS
TIMER_SESSIONS
uvid user_id FK CATEGORIES uuid id PK
uuid id PK
varchar name uuid id PK uvid user_id FK
uuid user_id FK
boolean is_current uuid userid | FK text todoist_task_id
timer_session_kind | kind pomo or break
integer pomo_duration varchar | name records uvid parent_task_id FK | nullable, self-reference
bigint start_time
integer short_break_duration varchar | color jsonb task_data nullable
bigint end_time
integer long_break_duration boolean | is_current integer total_focus_duration
bigint time_counted_down
integer num_of_pomo boolean | is_on_stat boolean is_active
jsonb pause
integer num_of_cycle timestamptz | synced_at nullable
double_precision | average_adherence_rate nullable U
associated it parent of
has. contains categorizes
POMODOROS
uuid id PK
CYCLE_RECORDS
uuid user_id FK
uuid id PK
integer | duration
uuid cycle_setting_id FK
bigint | start_time
double_precision | ratio
text date
double_precision | cycle_adherence_rate
boolean | is_dummy
bigint start
uuid category_id FK | nullable
bigint end
uuid todoist_task_id | FK | nullable
uuid timer_session_id | FK | nullable

o ZIEO/ES| 7|2 7= UUIDLICE AFEALOl &3t FHE|112], ALO[SE A E, Task, MM, EE AlZt ZIF2 userld Z users
£ & xgtLct.

* cycle_records = 01 AFO| S HFOZ 2Bt I7[ZQIX] cyclesettingld £ HE EILICL
®  todoist_tasks Sl parentTaskld = 2= ElO|E 8| CIE HE 2 X510 A2/ - SF2] Task ZAHIE LIEFELICE

* rooms = C}HE E|O|E2f HZSIX] Q& LICE SR & L2 £ OJX} &2 = A B2 2[0jAf 22/ gfL]CF.
pomodoros. timerSessionId = OFO[T12//0| 4 BI B0 A] BIE Azt 7|Z 2} MM Z2|ZE HZ57] 2o F7F8F 22 7| 2/LIC} 1= o
OlE & LHEdt= MME XS + A= BRI 20 wiL E SIEHSLICE M 2|EE XE S iz M2t JF5I= APIZ +&
s o & /L Ct.
JSONB = X{ &3t Ljo[E]
Efo|H ZigW MEf, 2 H & F A2t YAIFX] 7|Z, TodoistS Task 24| & JSONBZE MEHELICL. 0] & LAIFX] 7|E2

g 2 X207t MMDf g 2/0] TimelineOll HAISIEZ, & E|0[E 2 LI+ ZAt&LICH
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JSONB Ef2/3f Z/2] Xof

JSONBO|| AFE3H= TypeScript EFRIZILILE. 1ask = Todoist SDKOA] X Z 6t = EFSIE AFEEILICE.

import type { Task } from '@doist/todoist-api-typescript';

type TimersStates = {
duration: number;
pause: {
totallength: number;
record: { start: number; end: number }[];
b
repetitionCount: number;
running: boolean;
startTime: number;

I%:

type TaskChangeInfo = {
id: string;
taskChangeTimestamp: number;

bs

type CategoryChangeInfo = {
categoryName: string;
categoryChangeTimestamp: number;
color: string;
progress: number;

I

type CycleInfo = {
totalFocusDuration: number;
cycleDuration: number;
cycleStartTimestamp: number;
veryFirstCycleStartTimestamp: number;
totalDuration0fSet0fCycles: number;
I

export interface Goal {
minimum: number;
ideal: number;

}

export type DailyGoals = [Goal, Goal, Goal, Goal, Goal, Goal, Goal];

export interface Goals {
weeklyGoal: Goal;
dailyGoals: DailyGoals;
}

type Pause = {
totallength: number;
record: { start: number; end: number }[];

bs

users ©| JSONB Z&/2/L|C}.

timersStates: jsonb()
.Stype<TimersStates>()
.default({
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duration: 25,
pause: { totallength: 0, record: [] },
repetitionCount: 0,
running: false,
startTime: 0,
)
.notNulL(),
taskChangeInfoArray: jsonb().S$type<TaskChangeInfo[]>().default([]).notNull(),
categoryChangeInfoArray: jsonb()
.$type<CategoryChangeInfo[]>()
.default([
{
categoryName: 'uncategorized',
categoryChangeTimestamp: 0,
color: '#f04005',
progress: 0,
B
D
.notNulL(),
// Reset when a cylce ends
currentCycleInfo: jsonb()
.$type<CycleInfo>()
.default({
totalFocusDuration: 100 * 60,
cycleDuration: 130 * 60,
cycleStartTimestamp: 0,
veryFirstCycleStartTimestamp: 0,
totalDuration0fSet0fCycles: 130 * 60,
b
.notNulL(),

goals: jsonb()
.$type<Goals>()
.default({
weeklyGoal: { minimum: 30, ideal: 40 },
dailyGoals: [

{ minimum: 4, ideal: 6 },
{ minimum: 4, ideal: 6 },
{ minimum: 4, ideal: 6 },
{ minimum: 4, ideal: 6 },
{ minimum: 4, ideal: 6 },
{ minimum: 4, ideal: 6 },
{ minimum: 4, ideal: 6 },
Jg
)
.notNulL(),

todoist_tasks 2| JSSONB ZE2/LIC}. 7|Z GO|E] & Task 4|7} gi= &-R7F 201 wiL £ S18&tLICt.

taskData: jsonb().S$type<Task>(),

timer sessions 2| JSONB Z&2/L|CF.

pause: jsonb()
.Stype<Pause>()
.default({ totallLength: 0, record: [] })
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.notNull(),

AfF| Al A=/
* AEXIE AA|olH S5 AFEAIS| ZIE|1E], AFOIF B F, Task, MM, &HE AlZt 7|52 AMELICE AFO|F EEF o AZ
£ cycle_records = S AA|ELICE.
o JIE|E[E AASHH pomodoros. categoryld = WLl Of EILICE &E AlZH 71E2 EX[BE 7|Z ZIE|02] O|Z21f M A2 EX)
Lot
o A9 TaskE AlH|oFH 812 TaskSl parenttaskid = wit Ol ELICF.

*  pomodoros 7F BB} todoist_tasks @F timer_sessions Ol= onbelete Z X| & SfX| %OF PostgreSQL ZI2gt2! wo Action
O HEE/LICL. S5 TaskLt MME 712|171 EIE AlZt 7[Z0] Eof Q23 T TaskLf MMt = Afxet 2 &L/
I AEIE i 2 BIEE Z2HE OFE S&f2/L LY

o ANEXIE A M= pomodoros = B AAIEILD wo AcTIon 2 28 EFHYE ZALEEZ, 2 Kol Z2|X] Z&LICE
Xjef = af oI=A
AlEA1Y ol S5 gfx]

categories SF cycle_settings Ol= (userId, name) ZZI0fl UNIQUE HM|fZZ1E BB UELICI 22 MBI SLBH0IEE &
EojA BtE £ UX|BL ME CIE AMEAfE 22 0|ES A8E + YU&LICH

todoist tasks T (userId, todoistTaskId) 20| ZZEE[X] Y= = JHEL/CH.

gix MEE g5

FIEN 22| 2f ALOIE BE 2 2f2f AFSAFE! Z|CH SLIEE jscurrent: true 7F E 7 =& Partial Unique IndexE £& & LICH.

5

uniqueIndex('categories_user_id_is_current_unique')
.on(table.userId)
.where(sql ${table.isCurrent} = true")

iscurrent 7F true O 02t S SEDZ, ME{EX| 42 S22 0f2f 7 KFE + YBLICE BHEA| SIS MEfSHES A5t
£ 212 opgLict.

AL XLt AIAf AlZf

timer_sessions SF pomodoros Oll= (userId, startTime DESC) X2l E Unique IndexE A& WS LICI. 22 AFEAIS 7150 &
2B AIZF AlZH0] SE A X E == AHE 8fELC

QtolIA 2 ZIX{E BfLIS| EIE M&0] 2] pomodoros FLE LIFIXIEF, 2t WO startTime Of ZIENLIEIE HFE AIZFO[E} A= LF
202 0] X2tz ZFZ51X] Z& Lt

& 85t pesc = R L&

giLict.

rr

TS T YFELICE AFBATE 7|22 £[H =2 T3[5k= O 0 2/HA S L2 A7) 2/5H 2
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Z3]2f EHEL
EE Azt Z2]

* &7& Pomodoro 7|EE Z3|g tfi= HZEl FIE 1129 OIF, 44, S| HA| O 2= g 714 =L Lt

o P=9 F T AZH2 ALEXILt EHtE 7/;§ 1, sum(duration) SE EHEILICE 7|Z0] P 05 HI2tSLICE.
&E AlZt X E
PomodorosService HATE LIS = &S SFHLIS| E2HTHM OtojlAf X{2[gtL|CF.
1. pomodoros Ol Z& AlZt 7| E &2 X & gL/},
2. B0 Z5tEl TaskE &F AIZFS todoist._tasks. totalFocusburation Off Cf ZfLILCF.

£ & ofLI7t ISt H ESHTM oto] HEZ FLBILIC O £0] +8 AlZtg AL TaskE R A| 2ofH, gholl A K& gt

Pomodoro Z|E L BIGE|X] Q&L

MongoDB ZA1E PostgreSQL Ell0/E2 i+t 7|=

712 MongoDBS user SA0l= AFSAF Fi2, M, Zg Z0! EF0|f Me, CHE 2412 A7} B 501 YL LICL. 0] 5
PostgreSQLE B2 = 7/ Ef2/2 LHSAI7)= Xel3), &4 4 (subdocument) - S| AE 78 B oH= Ffo]
ZRSLICH

Hs1el 41X REYS 7|20 T2orE, SHE U2 D5 22 YN QR MBSl YetSLILL 2} HlOJES HE, 4
7], - A4l EH9IE AT T A HEOZ WEIIEA], JSONBE X2, HE Hlo[S] HoZ Hajgx| ZEHLL

ct.

71 Efe|3 A Afz=o] HE

ZAE 2 boolean 22 72 EfR HEE IWE ZEC = LIS AIZE LI, Olif= 7= HEZCHEFRIS H 2, wiL 818 0%,
JI2gt3f M oF =71 B 215k= Z10] £ ZQ/LIC). At o|0/0f if2f 72310q, AFO|E EFC| AlZt- RIFE integer, 22/

Z EIRI9] AZE-Z 2 AIZE2 bigint, OIEE 2 double precision LZ sFXELICH
User.cycleSettings F User.categories = CIHE MO EME Jf2|7[= ovjectid] KELICI. 2f ALO|F & Zf FIE|E[= Af
B} B HollAH £5FE 2, 242 cycle settings, categories ElO|EZE 7110 X4 49| userid 7f users.id & o= =E HEL/

L} B20f ID 8 E = X ESHE ZHAIE AHA 9] 2f2f 7] 2 H 245 A g/L L},

&= #{Z0[2 1 ejA] gt SZF AZ EH|O|E S BI=E 22 OFE/LIC} O] ZZHEOAIE 1:N 2HA/0[2 2 Xf4/9] 2|2 7|2 &
ZotH, Zh2 g2 2 Of2] AFZAIF FR3k= N:M 2HAH|eHEH E i 1 Z E|o|2 2 Z =8/ 0F gfL/Ct.

S A<t tiF= BHEFBH 7[F
SHE 22 1S E IINE IFCE HEHSLIL
IIZE A, H S0l MENDI7}, SRE I BT I|E HZ A% A4 vpoare ) SHs HIOJEILIX], L2 E HOICH A HE I

(userr )2 4= GIOJE{2IX] FEBILICE BHE2 "X Z7|81E[=21" 2 BILIC MM Z2LFALOIS SEME 20| E[Z01t=
AlF o] gloP X Z 21 40|11, gt BI=0i& 7 I 2 H oM 22 & Z7[Z2/L/Cf.
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JIF B. LY 248 SLI% CHEJOF SH=IF? 449 2} HELF HYSI0] 2t 322 HHHOZ X3 K% AHE HRf QLA
SL/C}. HR8E HEE Y HEOE, S B2 B 60/59 YO PHE0] Ef- II2Zt 92 718 N + UH B

LiC} HR goH F2 = JSONBO &L/Cf.
FIlEE MZ CIE Z1E FEILICE AL WS HHEX] FIIEAE, B= 2F ZE0l EfSX] ZE0/LAIE &EfL/Ct.
ZIZ B2| OffA[: ZAIZX LHY( pause. record)

pauseZiXj 2tS record array field

import { Prop, Schema, SchemaFactory, raw } from '@nestjs/mongoose’;

interface Pause {
totalLength: number;
record: { start: number; end: number }[]; // <--

}

@Schema()

export class TodayRecord {
@Prop({ required: true })
userEmail: string;

// NOTE: If kind is 'pomo’', I think it is possible to connect many pomodoro sessions to one TodayRecord.

@Prop()
kind: 'pomo' | 'break';

@Prop()
startTime: number;

@Prop()
endTime: number;

@Prop()
timeCountedDown: number;

@Prop(
raw({

type: {
totallength: Number,
record: [{ start: Number, end: Number }],

Do
default: { totallength: 0, record: [] },

b,
)
pause: Pause; // <--

}

export const TodayRecordSchema = SchemaFactory.createForClass(TodayRecord);

L 9A|RE] 9A| 302 7X] ZIZHBt A0 9A] 1022 E] 9A| 152 71X] 8] YAIZX|ZF QICt D ZfE BFLICE. HIY AH{= AlA2f
A&t Z2 A[ZLD pause E B 7121, Timeline2 0] F 22 MM Z 0/ 722t0] QA FX|Z=X] HAIEILICT. OIF 23
AIZA] POl E e P2 BtE B R O PHEISHY, tiner sessions 2l pause Z 20l JSONBEZ X EZLICY.

Bt “X|LHE B E A0 A 52 O & YAIF X8t 2ZHEH ZOLE XA E YA ZX| 22 AHE £3] - 2451= 727} SLA A
M session_pauses ElO|E 0] 7ZHE 2 X Eol= BHAI2 ZES + Q&LIC) JSONBZEE 3] - 242 Jf&51X|8F 0[21 £

T} HHEE ) 2t 7742 S/ YO 2 C}EE HO| SEIBIX CIA| BIERSHS ZIILICH
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SHH Z3|BICF= AFAPIC 2 JSONBE MESHE 212 OFE/LILY. OF2Sf cyclestat 2 TA AFOIS E& 2 gHH| Z=3/31X|2F, 2
2 IIES SEFoZF Bt ZHolA = O/ 2 i H|0|E 2 E2[HELIC

=]

cycleStat 2% B{EE cycle_recordsS| /¥ o= HEIsH =

ZIZE schemas/cycleSetting. schema. ts Ol A1 221 22 S HHHSLICE. cyclestat Ol= CHE 2412 Objectld L, AFOIF

8 Z2p 4H A 2F 201 g LICt

export type CycleRecord = {
ratio: number;
cycleAdherenceRate: number;
start: number;
end: number;

I%:

@Schema({ timestamps: true })
export class CycleSetting extends Document {
/) COIE HEE Mg

@rop({ type: Array, default: [] })
// DESIGN: Separate table

// CycleSetting : cycleStat -> 1 : N
cycleStat: [CycleRecord];

W E | Zt RAE A - ZE AIZID} O|HES 718 3 7|= Bt Z12/LIL}. O £0{ “0] HE = 2Bt AfO[F 2] 02
S0/ upol mfct of LA EElH =177 E B4 ol H 2f 7|8 EEH O Z CfZ4 gL/} 0| ERE 123
postgresql/schema. ts A= CHS 2 2t0] E = E|O|£E &/ &L/

export const cycleRecords = pgTable('cycle_records', {
id: uuid().defaultRandom().primaryKey(),
cycleSettingId: uuid()
.notNulL()
.references(() => cycleSettings.id, { onDelete: 'cascade' }),
ratio: doublePrecision().notNull(),
cycleAdherenceRate: doublePrecision().notNull(),
start: bigint({ mode: 'number' }).notNull(),
end: bigint({ mode: 'number' }).notNull(),

b;

database-migration/migrate. ts O Af= AFO[S &S PIX X &3t 7, 11 IDE i Z 2| 2t 240 £0f &2/8fLICL. Of2f= o

Ctol2t FC ol sHAl HEoll [T},

const stats = doc.cycleStat ?? [];
if (stats.length > 0) {
const recordsToInsert = stats.map((s: any) => ({

cycleSettingId: insertedSetting.id,
ratio: s.ratio,
cycleAdherenceRate: s.cycleAdherenceRate,
start: s.start,
end: s.end,

)
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await db.insert(schema.cycleRecords).values(recordsToInsert);

}

= ME ZA ool 7| F AH|7F 370 UAUCHA, 02 Z0ll= 22 cyclesettingld E Il cycle_records 2 3707F 4 Z/LICE
J|Z BOlIA EHEFSE 242 Of X2 LYEHEI B E e 2t g2 2 S 2 El O 2 [HE HRIf J=XRELICH

0| 2= HIEIRZ MEfot A& Cl2a 25 L/ct,.

e 22 Mongodb schema X2 &3

* PostgreSQL table& Sl 2/3

7IZ tifo/E{

autoStartSetting

CycleSetting.pomoSetting

timersStates

taskChangeInfoArray ,
categoryChangeInfoArray

currentCyclelnfo

goals

CycleSetting.cycleStat

A/ pause

N

x
=58 8%

g8 582 B2 J|Egls XI5 HEL— I/ B

L X|=x

users 2 boolean Z'& 374

cycle_settings & <At ZE

574

users 2 JSONB

users 2| JSONB

users 2/ JSONB

users 2| JSONB

cycle_records 2 0121 &

timer_sessions 2/ JSSONB

autoStartSetting o= & -84
QUx|3t, 229] 0|53} boolean0|2hs EF2 HHA LI LICH 0/ HE ZEOZ Zof 2t =20f boolean EZ), 72

@l false, nor mLL 2 &HE

Al EHE LI,

A-B

Page 29/ 71

Y

i = o

=0 372 Hof A Qa2
2t boolean Ef2/T} Z7128tS

P EE

AjZt- 315 20| 572 Fo

X 2101 242t B+ ZEo=Z

S13Y MIAIS] AjZH £ A At
S0 LGBt £ Z7|2/3H=
3 thef

AFO[E Tz} O HE Al ¢toff
Ar&at= Al AHEl

F7- 2 HY SHE of

=
Lto] €8 REC= 28

Yo PO X3 B

22 E A2 21F

MMz} st 2101 Timelineoy
HA[Bt= LAIZX] 22+

B4l AVO|Z S AHS OF AISIEX| FSHe 82 37} QBLICE 2t 262 MEAWF AT Z 2


https://github.com/Yonghwan-Song/pomodoro/tree/79396a8335030989bf509097e157f8b465e13734/nest-server/src/schemas
https://github.com/Yonghwan-Song/pomodoro/blob/79396a8335030989bf509097e157f8b465e13734/nest-server/src/postgresql/schema.ts#L4

pomoSetting = &E - B2 g4 7 4 AlZt5f &F - AFO[F BIF Rl+Ef= 8= 57071 oA QELICt 2t gt= s

=20
pomoSetting Z4H|E 70| SEIOIEE, K& HENE HIH = 7|Z APIQ| ZiX| 2= E RX + YU&LICE
Crot H+ o= btELE Z10t0 2 518 HRJIX] H|BtE( X = Y& LIL}. o|E £0{ 7|= Mongoose &2/2|
pomoburation Ol= 1~10000/2F= B2 SUX|EL, 214 PostgreSQL £ 7|0F0ll= Of B2/E Z2HA|SHE check 7F A& LICE &
Lo EtRIE 7= &2 X5t 2 Bgt 22 &5 A E £7/= EH2 212 2 ol6)of gL Lt

IS AEf S42 AtO|2E HF 1} F2[ofAf X3 — IF A-BL} Eolf2l " of= Efjo[E 0 EXI

S AR} SM2 0/ EIO|S0] SX/= HE 029} HiE R BHEIHZLICE. ponosetting & AHEAIT} BHEO] £ 2} AL0] 2
MO SBILICE BH autostartsetting  OffH AJOS SHS MW X9 HHNZ LS/ AHEAF SHLLITL

& 50| HE MM =5 X& 74 AI&S AHH, MY Zol S X7|3F0fX] 211 CfS 7419 A|&F 8ol & 8tL|CF.
AM&0[Lf AFO[Z0] ELIE O] M2 RXAIEILICL 0|21 HE H2f HE A|E S Xf0|E 12{df, A& A& S M2
cycle_settings Off SX| Y10 ysers Ol FUELICE AFEAFE 8T EHIO|EE M2 PIHE 2 QICH= B2 Of2 oA A EfL]
Ct.

&Y ol Efo|of El= 7| Z x| bfE =& JSONBZE A — 7|Z A-B

timersStates = &Y 02, A|Z&} A|Zf, YA|ZX] 27t E& K& o0 X1 Z21 EFO|HE Z2I5f= O AP gfL/LCt.
taskChangeInfoArray 2F categoryChangeInfoArray Ol= &l& MM =F Xf2/0[Lf ZIE|1E[Z HFF A|F O] FIFEILICE MlM0]
ELIHH O| tE = & - FIE| O] E EHF AZHS AAtef E 7|2 Q2 X&Sf1, HE2 LFS MME 2/at e = X725}

gtLict.

O/ O ZtoflAl= o2 Bt &tEl X2 Y Z S JSONBZ RX[3104, 7|Z ZEJF AFESHE 7225 T2 HfPA] @ A& - =
A+ A2 HELICE 58] HF HZ 9| 2t S22 F7 0/ Q2 Haoh= (0|22 BIEX] QIQL&LICT MM oAl

AlZtE ALt 2] 22t HIOJEEhs Sl 82 5 R4 s MEf/L LY.

O|ZBF0] 715 Bt K& 842 OFELILL. timersstates O] &% R - A|Zt A|ZH2 JWE HE Q= 0 YAIFX #fZ

JSONBZ HZ +5= QgLIC}. SIx 782 0|2 A2 EH7IA] ZYSEA] g1 7| & SElf ZHE RAIF Z2/LICH.

Kl

, &gt

I glEss

P

currentCycleInfo = JSONBZE RX|X|BF X 7|8F A|FE CHELILT. H'E & & MMOICH HMHE £7|215HX] &
AFOIE BHE 9| OFX[8} & F MMO| BLIH cycleStartTimestamp SF veryFirstCycleStartTimestamp = 02, AlZF
MEHSH HE Ol Z HIC = E[ZE/LICY. Of gh2 oA WS 2[5t YEfo[1d, 22 El 3 ZIH= cyclestat @

ct.

rk

hu

27 MX1f 22 E MM YAIFX HiEE JSONBE 2% — 7| B

goals Oll= 2t S H2f R2EH ZH 77071 S0 ASLIC| M A= MEE2 S 7 24X 2 users. goals & Z/A12fL[CE.
O/ O[Ztol M= O] X{E Bt S JSONBZE RAIHELICL 29 AtE AlZ SMXE HEEZ LEISol= MEIE 7/56f
o, 7| Z CH3t 7| 2Pt 2= JSONBE &2t Z£7F 27 7f Z2tofx] Q&L Lt

2% 2HE 242} X3 Be|et= 270 HXH LY B 92 2= RE 0SS HEY + YSLICL T/HLE 2
FE 202 SFYEINHE 3 O[22 BaHE B0 50| HREIL|CL PN SHES HOIME fA, 1 AIF 2 &
A| SEE 7} 7| 202 MO} ELICH

Page 30/ 71
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Problem Solving
& 2A: https://pomodoro-doc.vercel.app/problem-solving

Bt MlMo| XY 52 mipomo or break #A20|), CIE H[O[X|EE A}
A Y2 + UAE o= A

A. CHE T[O|XIE EHE 3 HI0] FEEI7] HOl jrner 2 SOLO1= F2

=4 &g

LM IEXOZ stiner 0fl HILIE= countdown timer Ul= PatternTimer! 2F Timeroll S/8} BHSO{EIL|CE CFA| 24315, O]
componentS9 tinersstates 0l S EFO|H U7} HE 3t Zt2 E3I3IAH EILICH(E £ HHEX], O] 440 pomo !X
breakQIX] &§). CIE L0 X| 2 0|&8ICf= ZI2 0 componentE0] unmountE|0] stategtE0f CHEt H2S & Al 20fH{2]
= A& o/0/gtLct.

OIX[2t Ol =S E= /timer 2 S0 W AFE3{0f 5122 OfL| N7} XS 8l{OF BILILCL,

82 4

timersStates O] update & IOICH(OE EH, sessionS] ZF7} HIF7{Lt pause/resumeZ g f) indexedDBOj X{
&/update SfFRELICE. J2[10 LIS AFEXFIF stiner £ Z0FE M 1 gt S 0/&3H PatternTimerS TimerE OF2E 6FZ
&L/t

of2{RE! &

ME0E patternTimer &F Timer O] useEffect & AN 2f ZELIE S| MEfZIS BT MSLICL ofX|2FO] BHE]2 ZHEZHED}
Of2EEl 20 MEf7} OO/ EE = B 0[2f, XH{S0f 2520/2H= £ 7] AEligto] &7t EJLH7F A 52 AlZH0] HEAIEE= 2f

Zo| EXpAAC{FZLICL. O] SfZSt7] 2ol 2t HELTES 7| HENGE indexedps Ol MEEl gt 2 SF 82 HZL/Cl 1
BILf usestate BlTi= HIS 7| BHBIE argument 2 X 2133, indexedos O] 2 = H|S 7| BHAIO 2 X{2|EICkH= Z10]
EHFSLIC J2fM E HEHES ZE B0l yyin ZEHEO|A indexedDBO XZEHEl AEfZES EHOFR = useEffectE
ClE2df o] =ML Tt

export default function Main() {

/7
useEffect(setStatesRelatedToTimerUsingDataFromIDB, []);

//
function setStatesRelatedToTimerUsingDataFromIDB() {
const getStatesFromIDB = async () => {
let states = await obtainStatesFromIDB("withoutSettings");
setStatesRelatedToTimer(states);
5
getStatesFromIDB();
}

Page 33/ 71


https://pomodoro-doc.vercel.app/problem-solving
https://github.com/Yonghwan-Song/pomodoro/blob/bb5c1d3b0623ff6d507d14494f7d678837d16581/client/src/Components/PatternTimer/PatternTimer.tsx#L31-L38
https://github.com/Yonghwan-Song/pomodoro/blob/bb5c1d3b0623ff6d507d14494f7d678837d16581/client/src/Components/Timer/Timer.tsx#L59-L71

T2/ T gHE indexedDBOA Bt0fR2 7] HIX|= EFOIH UIZF HIC{E[X] == Main g0l Af childrenE =122 BH2tgt
ELICE O|ZA| 315, patterntimer ©F Timer = prop= O/&8 &AH| 2 MM AlZtE Z£7] MEfgte = A& et + QUELICt. Z 1}
Ho=Z FXIIXol 2 g ol Efo|r UIE Bt #ofl B2tofA L2l & Q&L Lt

Sequence Diagram

2= g3
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1. 4 user starts o pomo session ond navigates to */statistics”

2. The user navigates back to ~/timer.

User Interface
(User) i B (aemi2z) G
ser ) A L PattermTimer Indexed DB Local st i
indextex o lexe ocal storage Service Worker
[ivtexter) e :

1. clicks the start button Timer:
toggleTmer(Date.nowld)
postMsgToSW( saveftates’, timersStates)

“message’ evert handler
is inveked.

saveftates(timersStates)

Timer component |is [being kept updated

navigates to “/statisties] React Router Ddw
does ething.. \ ,

Cby clicking the "Stetistics” L
wwmount
7777"))

n the navigation bar)
wount
= Statistics
Side effect:

countDown(
localstorage.d ptrtiu;":aof:sﬁtr»rtmc 1)

[ obtdinStatesFromI DR( withSettings')
spates we saved when Starting the pomo session

-
retum value

-
> setInterval(eb):
b caleulates femainingDuration using fthe states.

.setIten(dOfSetInterval’, WOPSetInterval toStringQ) \_J

localStorag

uwwmount

. ravigates back to "/timer’ ~
? wisubQ as clean-up

Main

wount
L PattermTimer
L Timer
J Main's side ePfect:
erdTimer InBackground()

stopCount DownlnBackground( is called| inside

localStorage.getItem(idORSetIntetval)

‘ [P A SR S S

# 3l is [hot null

i leac ntervaltid
localStorage.removeTtem('idoRSetIfterval)

Main's side effect:

setStatesRelated ToTimerUsingDataFromIDBO

As a consequence,
Main is re-rendered and
PatternTimer and Timer get p
that are set from the data o

ops from the states
tained from the indexed|Di

]

Timer is kept updated to count down the pomo session.

B. L}E Hjo|X|of HPEE= Sot 0| ZEE= &P

=H 4E

Efo|0] UIH E0fF = &

= MM el ZF (pomodoroO|L} break), 817} All&0] HOILf HQk=X] &0 YUEL], O/ =2

LICt. CFA] 2ot H, ot AFO[Z 8] MIMZ 0] D11 g/ ZIFE|7] RleiAl= M0] Z 25U =0

timersStates 2 0f 3} Z&El
WAEE EFO[O] U} HICIE = jeimer Ol A= Bf25] OJFIE + QUX[EE

timersStates = UpdatediFOf BfLIC}. O/ 215 E

1. CHZ L|O| X0l A H|&0] Z2 &= FL0f = 0|Z= &HE 3] updateE + 2!0{0F fL|LC}.
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2. 32|11 £3] sstatistics M EEEE &2, &4 JefZ0 ZZE pomodoroAME BHSBHOF BfLILCY,
ofd 44/

P& O Bt MMC ZE AT E AP YHME stimer E B0 &2 RE =72 0H= A% 0/0/A 1 A& E count down
oNOF SFE 2, index.tsxIF 0l LIS A2 countDown 2f++& & 2[5t export&LIL}. 0|22 CHE H[0|X]S] component
ZF mountE/™ side effectC = & E/L|CS.

1. Service worker scriptE 0|&3H A, indexed dboll M{ZFE timersstates & updateBfLICt. O|ZAH E[H stiner Z Z0f
212 o indexedDBOIA ZIH2E AEZE2 MM Z=2E B8t 210[52 0/ F 0|83 A HEZ CFS MM UIE renderg
Lt

2. fstatistics OlAf pomo session0] Z2& of, 1 28 &7 e Zof 2ut2 w1eik7] 21y [T IZ] S AHS e
Ljct.

Of{2{HEl & - service worker 7| & o= 8H4[0] X{2f o &3t EtZt&LICE
Service worker & ALE3t #|7|

/timer 22| H|O|X]= 1 HjO[X[0f|Af 8= 1129] 2 0] QLEL, M7t S ZHOF 5F= 22 EfO[Of UIZF 8F= &H20[L] 0|22 #41
EF2E0|A =z 7f 37 OF SICt= 421 0] IUELICE 2 A P20l Z4SFE =& service worker= 2|4 E 0] Z0f7k=
main thread2h= CHE 129 threadOllAl £01717] Lf20f, 1242 X0 At + QICh= 2 HASLIC,. 12/1 B
EFRX{ 0l M H|Z3H= APIL| 7} Of 1 7S] of AtESHEFOFICHE 442f0[ &L/t

Ol &fA] 22t H[<f

* MM IH2E CFH2E service worker scriptOfA] setinterval() £ O/&3H HHE countdowndtZd EL), developer
toolsE AH=11 & S0[7t=X 215 H0{A 2folet ifi= & XS =0), developer toolsE 1111 AdsfH 742 E Cf
20| EZ0f| HESLICL O|RE ME[A 27 AT EEE H IfX] eventof 8IS 510 gtEHE 22 OFFE[SHH HEE down

El& A atA] 20/ A& LICH.

TO O 1
o TJ2{A FEE £F510] countDown= sw.jsOlA] index.tsxZ 5571 session0] ZE itf sw.js0fl message (event)E
A

A
LM J|Z0 REUE HES 2210 WLt XSS 8+ QUH HELICP .
pubsub definition

// reference: https://www.youtube.com/watch?v=aynSM8(L0Bs

type Callback = (data: any) => void;

interface PubsubType {
events: { [index: string]: Set<(data: any) => void> };
subscribe: (evName: string, cb: Callback) => () => void;
unsubscribe: (evName: string, cb: Callback) => void;
publish: (evName: string, data: any) => void;

}

export const pubsub: PubsubType = {
events: {},

subscribe: function (evName, cb) {
if (!(evName in this.events)) {
this.events[evName] = new Set();

}
this.events[evName].add(ch);

return () = {

Page 36 /71


https://github.com/Yonghwan-Song/pomodoro/blob/bb5c1d3b0623ff6d507d14494f7d678837d16581/client/src/index.tsx#L647

this.events[evName] .delete(cb);
be
}’

unsubscribe: function (evName, cb) {
if (evName in this.events) {
this.events[evName].delete(ch);
}
B

publish: function (evName, data: any) {
if (this.events[evName]) {
this.events[evName] . forEach((f) = {
f(data);
b
}
B
I

publish()

// in client/src/sw.js
async function recordPomo(startTime, idTokenAndEmail, infoArray, sessionData) {
let body = null;

try {
const { idToken, email } = idTokenAndEmail;
const today = new Date(startTime);
let LocaleDateString = “${
today.getMonth() + 1
}/${today.getDate()}/${today.getFullYear()}";

const final = convertMilLliSecToMin(
createDataSortedByTimestamp(
infoArray,
sessionData.pause.record,
sessionData.endTime
)
.reduce(calculateDurationForEveryCategory, {
durationArr: [],
currentType: "focus",
currentOwner: ""
currentStartTime: 0,
b
.durationArr.reduce(aggregateFocusDuration0fTheSameCategory, {
c_duration_array: [],
currentCategoryName: "",
}).c_duration_array
).map((val) => {
if (val.categoryName !== "uncategorized") {
return {
userEmail: email,
duration: val.duration,
startTime: val.startTime,
date: LocaleDateString,
isDummy: false,
category: {
name: val.categoryName,
Be
I
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} else {
return {
userEmail: email,
duration: val.duration,
startTime: val.startTime,
date: LocaleDateString,
isDummy: false,
Be
}
B

BC.postMessage({
evName: "pomoAdded", // <---------momom
payload: final,

b

Y/
} catch (error) {
console.warn(error);
}
}

// in client/src/index. tsx
BC.addEventListener("message", async (ev) => {
const { evName, payload } = ev.data;

switch (evName) {
case "pomoAdded":

// type of the payload
/A
// userEmail: string;
// duration: number;
//  startTime: number;
// date: string;
//  isDummy: boolean;
// category?: {
// name: string;
Y/

/7 1
pubsub.publish(evName, payload); // <----------mmmmmmm

break;

/).

default:
console.warn( Unhandled event name: ${evName});
break;

DE

subscribe()

// in client/src/Pages/Statistics/Statistics. tsx
useEffect(() = {
countDown( localStorage.getItem("id0fSetInterval"));

const unsub = pubsub.subscribe(
"pomoAdded",

(
final: {

Page 38/71



useEmail: string;
duration: number;
startTime: number;
date: string;
isDummy: boolean;
category?: {
name: string;
he
H]
) = {
setStatData((prev) => {
if (Iprev) {
return prev;
} else {
let today = new Date();
const todayDateString = "${
today.getMonth() + 1
}/${today.getDate()}/${today.getFullYear()}";
let days = ["Sun", "Mon", "Tue", "Wed", "Thu", "Fri", "Sat"];

let cloned = [...prev];
let doesTodayStatExist =
cloned. length == 0 &&
cloned[cloned. length - 1].date === todayDateString;

if (doesTodayStatExist) {
for (const pomoDoc of final) {
cloned[cloned. length - 1].total += pomoDoc.duration;
if (pomoDoc.category) {
cloned[cloned. Length - 1].subtotalByCategory[
pomoDoc . category.name
].duration += pomoDoc.duration;
} else {
cloned[cloned. length - 1].withoutCategory += pomoDoc.duration;
}
}

}
if (!doesTodayStatExist) {

const now = new Date();

const startOfTodayTimestamp = new Date(
now. getFullYear(),
now. getMonth(),
now. getDate()

).getTime();

let dayStat: DayStat = {
date: todayDateString,
timestamp: startOfTodayTimestamp,
dayOfWleek: days[today.getDay()],
total: 0,
subtotalByCategory: createBaseCategorySubtotal(),
withoutCategory: 0,
weekNumber: getISOWeek(Date.now()),
I

for (const pomoDoc of final) {
dayStat.total += pomoDoc.duration;
if (pomoDoc.category) {
dayStat.subtotalByCategory[pomoDoc.category.name].duration +=
pomoDoc.duration;
} else {
dayStat.withoutCategory += pomoDoc.duration;

}
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}

cloned.push(dayStat);
}

setSum((prev) => {

const retVal = { ...prev };

for (const pomoDoc of final) {
retVal.today += pomoDoc.duration;
retVal.thisWeek += pomoDoc.duration;
retVal.thisMonth += pomoDoc.duration;
retVal.allTime += pomoDoc.duration;

}

return retVal;

b;

return cloned;
}
B;
}
I

return () = {
unsub();
Be
Io (D)3

Sequence Diagram

CEEE
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1. A user starts a pomo session and navigates to */statisties’

2. The session ends in “/statisties™.

User Interface

1. clicks the start button

index:tsx

Main

(e )

L PattemTimer

Indexed DB

Local storage

Service Worker

L Timer

navigates to */statistics.

React Router Dm

by clicking the “Statistics’
in the navigation bar)

HiEE IES

does. something..

unmount

Side effect:

Timer:
‘toggleTmerDatenow))

postMsgToSW('saveFtates’, timersStates)

Timer component fis [being kept updated

mount \11 Statistics

> sde effect:

——
setIntervallch]

localStorags.setrtem( doPSet:

E
locn’Stoﬂxge,-!tItvaJOﬁSetIKteﬂ/' 1)

cb caleulates femainingDuration using [the

obtdinStatesFromI DB('withSettings’)

pubsub.subseribeCpomodddled’, cb) > setState
with the dddition of o pomo th

savef

Stotes(timersStates)

“message” evert hardler
is invoked.

spates we saved when tarting the pomo session

oSS I T AT e e e

retum value

Inted lOfSetInterval toStringQ)
=0~

/\ __________

\
the session continues to
be coun down.

y \

s called
will be Fnished|

# femaningDuration <4 O

Y
Pdearrntml(u- DRSetInterval)

localst omgg.re.ovmv("uwsaiﬂywl“)

post

ST

N
fSW('endTimer", € pomoSetting, .. tmersFtates )

later

s called ¢

oo

Inside BC's| message
> event handler:

pubsub.publith(eviame, payloadd

Horizontal Timeline 8IS/
22X &gt Y 2SotA £l A2
HET} BA MMES 05 MW =T 2O feedbacko] LT, 0}F S5 timelineS PHS7|2 HLLICE. A 249

use case0ll Bk= M &3t horizontal timeline UIZ M| & o= 2f0|EE{2[E #7] 0{21F 11 0] 7|3]0f| CSSE AL HEA= &
Zto = A& 2SI £ U&L L.

Design and Implementation

* IZE LIEHHE pxE

3§ A Timeline componentS widthE 24 A/
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payload - seskion related dato
<_ _________________________________________________
(Through & BroadCastChapnel)

states modified due to

)

fthe end of the powo sessi

|2 setstate is called with new stat dota
which includes the pomo session just Rinished.

B

[y By |

“message” evert handler

is invokes

>

r- ﬁys;stscss:“nmm”,mm“, SeSS.:mDntnN

| wrapUpSessionQ)

I

k@ﬂmwlm»“

J kind of call stack..

>

s -postMessage(f evName: ‘pomoddded’, payload: data 3)
pers ionToIDB(pomo’, sessi

wrapUpSessiond)

\gotertlpagiondd

J

ol ZolZ £F


https://pomodoro-doc.vercel.app/questions#%ED%95%9C-%EC%84%B8%EC%85%98%EC%9D%B4-%EC%A7%84%ED%96%89-%EC%A4%91%EC%9D%BC-%EB%95%8Cpomo-or-break-%EA%B4%80%EA%B3%84%EC%97%86%EC%9D%B4-%EB%8B%A4%EB%A5%B8-%ED%8E%98%EC%9D%B4%EC%A7%80%EB%93%A4%EC%9D%84-%EC%9E%90%EC%9C%A0%EB%A1%AD%EA%B2%8C-%EB%B0%A9%EB%AC%B8%ED%95%A0-%EC%88%98-%EC%9E%88%EB%8F%84%EB%A1%9D-%ED%95%98%EB%8A%94-%EA%B2%83

EXZ0Z ZAZ A|ZF0] Z2{ZHC} FFE S TimelineSl 71AH &1Z 22 8F229| AJZHOl 12:00 amL 2 X &}
2 EFRIEfol 1 2IZ 2O 2B E] HOFL HO[EZ] EX] 7Aoo X E st /IXIE &=
o absolute position2f left CSS propertyE 0/&
o EfQafols X2 Z 2X0[7] flef Of2A AT Znf E2fT0f Ll Timeline componentS left 2SS H31AIZ
o session==2 2= Timeline0f CH3H absolutely positioned &7 w20l 71 /0l A &tH S &2

Ol2{RE &S
2|22 AIO[X Hi310] responsive 31| HFS

o Of2 TEIXE, visual viewport2| 50/7F x: 2L F{X|H, eztM HEA{ 2] 5] Hi20[ 2]

* window resize event handler0jAf visual viewport widthZf x:2C} 7 X]H timeline2/ right CSS propertyE 02

= 4FPSLC

(=N FHDMOQ’C h
—
N1
== i |
% /I
* 1
css Ie,p‘b: - o\Px" .
~
1
—_—= —_— P —_—
v'.s.qu v?e_wpor‘t width
resize event
lePt e,olge_ of visual viewport right ealge.s of visual viewport

when visual viewport size increases.

Before
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""‘ Firefox

Rermaining Pomo Sesslons = 3

After

Responsive & css 7} &S 5}X| 3t0FA] Web APIE 0[&

o A3 E A7
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https://github.com/Yonghwan-Song/pomodoro/issues/29#issue-1994595288

—

[¢]

media queryE AFg317| 2/3 inline styleZ 0/&3t Timeline component& styled componentZ B ZL|
cr.

210 Z71Z9] dragSt wheel event handler£0] refE 0/&3 Timeline elementg] style objectol & & &2
ot=L|, 2181 AEE0] Styled Component 2 IS i & A&l X| QQt&LICY.
LI etzlofl= L7 S&6of 2ojA 7[Z2] inline AEFYE RX[oHA] CSS media query 210/ responsive

designS H&g 82 HofgtELCt

= TTo=Z od

FEE ol 212]

=

window objectS] matchMedia() method= mediaQueryE argumentZ 211, MediaQuerylList objectE
Br2rgfL/Ct.

o/, windowE 2f 20| £0{QE tabofl 22t Z10/2 2, MediaQueryList0] ZHA| &= F =2 = 0f tabo/
mediaQueryE 2HE5=X] S0l 2t2F Z1/LICt.

1 Z = 2f MediaQuerylList object?t HEZdl= F 71X] 7|SEE 0/&381H, = 02 mediati CHeH responsive
ot BtE + l&LICY.

HFJOF 8H= Zd: H pixelS x| D 24 A2+ LIEFL X].

o

o

OlE EH, &2 device2+E, ZI2 pixel2 0|3 24A|ZHS LIEFHLICE,
0/Z10] ZEE|H HIHACZ 1%, 12, 1A/ZF0] E pixelof iEot=X] ZAtSH0], Scale componentZE & 3|
renderg + & LILCY.

const msToPx = useRef<number>(PIXEL.PER_SEC.IN_FHD / 1000);
const fullWidthOfTimeline = useRef<number>(PIXEL.PER_HR.IN_FHD * 24);

export const PIXEL = {
PER_SEC: {
IN_MOBILE: 16 / 300,
IN_TABLET: 16 / 225,
IN_FHD: 8 / 60,
IN_QHD: 16 / 90,
IN_UHD: 4 / 15,

I%;

}’

PER_MIN: {
IN_MOBILE: 16 / 5,
IN_TABLET: 64 / 15,
IN_FHD: 8,
IN_QHD: 32 / 3,
IN_UHD: 16,

L

PER_HR: {
IN_MOBILE: 192, // 576 <-> 3h
IN_TABLET: 256, // 768 <-> 3h
IN_FHD: 480, // 1920 <-> 4h
IN_QHD: 640, // 2560 <-> 4h
IN_UHD: 960, // 3840 <-> 4h

}’

A=

Of2E % update=|0] re-render=l= &
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o 0| £3, mobile, tablet, fhdZ target© = SF= rangey L2t MediaQueryListE 2f2f BtE M,
o 2l object® matches property= 21X tab0] AtAEE BHZ8f 11 Q=X E boolean gl Q.2 LIEFHLICE.

o mf2fA componentZf render=|™ Of propertyES 2216 A 01 pixelgtS & 80F & X Z& &fL/Ct.

if (mobileRange.matches) {
msToPx.current = PIXEL.PER_SEC.IN_MOBILE / 1000;
fullWidthOfTimeline.current = PIXEL.PER_HR.IN_MOBILE * 24;
} else if (tabletRange.matches) {
msToPx.current = PIXEL.PER_SEC.IN_TABLET / 1000;
fullWidthOfTimeline.current = PIXEL.PER_HR.IN_TABLET * 24;
} else if (fhdRange.matches) {
msToPx.current = PIXEL.PER_SEC.IN_FHD / 1000;
fullWidthOfTimeline.current = PIXEL.PER_HR.IN_FHD * 24;
} else if (ghdRange.matches) {
msToPx.current = PIXEL.PER_SEC.IN_QHD / 1000;
fullWidthOfTimeline.current = PIXEL.PER_HR.IN_QHD * 24;
} else if (uhdRange.matches) {
msToPx.current = PIXEL.PER_SEC.IN_UHD / 1000;
fullWidthOfTimeline.current = PIXEL.PER_HR.IN_UHD * 24;

° [O}2E Z 2 L2 AfO|XT} Mzl B2
o 0 £ mobile rangeE LIEILAE mediaQueryS 0|88 A1 BHE MediaQueryListZ} ICH gt uf,
3 0L ZOZE T HRIE HO/L}H, change eventZ} 243111 0]= MediaQueryListof & EHE/L/LCH.

o 12{OZ event handlerE componentLi{0jA] Z 2|5t 0/ rangeZ H3f3l=X|5 EXfel X E 2t msToPxat

2 uFZ 4+ A= B,

const handleTabletRangeAtDetailedArea = useCal Lback(
(ev: MediaQueryListEvent) => {
if (ev.matches) {
console. log("TABLET IN DETAIL_AREA");
divRef.current &&
(divRef.current.style.width = PIXEL.PER_HR.IN_TABLET * 24 + "px");

msToPx.current = PIXEL.PER_SEC.IN_TABLET / 1000;
}
B
[]
B

mobi leRange.addEventListener("change", handleMobileRangeAtDetai ledArea);
tabletRange.addEventListener("change", handleTabletRangeAtDetai ledArea);
fhdRange.addEventListener("change", handleFHD_RangeAtDetai ledArea);
ghdRange.addEventListener("change", handleQHD_RangeAtDetai ledArea);
uhdRange.addEventListener("change", handleUHD_RangeAtDetai ledArea);

Before
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After
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HEE IEE
PIE[ AF0| F& Tl d2] 7/5 AEE + 2 3f7|
25| 48 9 A E A7|- LIEH0] BZI S0t AL B BiH= Mo] KB F=rh

T 0f Cfstid = AIZHOA Z =D, AIEZ[ZHol AFEfO] B0l 2] AlZtoll= 2IE{So] ZHE A 0 2 B ZLICt o/ S

V=]
A% AFE ST 2l = A{H{0f L OJE{ 7} HLAXIX] Q7] tfZ0fl LS 0ff 2IE{H0] HZE = LIA] AtEE i ZX|7F AELICE oIS
S, 2IE{CI0] ZZI YEHOIA EFOIO{7} SR EIH T HE 6t AIZH2 Z[Z & X Y& LIC). = o EE AlZH 2 =F0f 2/
E{5i0] Z7| 1 FE| 2] E HEStE SR 0| X2 B EIX Y& LIC,. 0|2 4|22 QIE{HI0] & HY BALCI7F HEEIUCEf of
& ol izt AP AL FE 2tEE 0] ZE X Q2 Kot e Y& LIC}.

E 24 - request £ 22 Z CIA| HLY|
* errController objectE F2/3 0|20 requestE 22t & QIE{HIO] CIA] HZE|H AB{0f 2LiZL|Ct

* AEAPI ZI0IZ5I7LE HEFRA HE Eh2 £ LISl 2IE{SI0] HEE[= FP
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https://pomodoro-doc.vercel.app/questions#horizontal-timeline-%EB%A7%8C%EB%93%A4%EA%B8%B0
https://pomodoro-doc.vercel.app/features#network-disconnection-handling

O errcontroller Ol = requestE indexed dbojl A Z

2 7L} 201G, T ALBAIY requestSS IHHSHA LIA| At LA,

o ==

Gilo/E{ gtx]2|
* patch request= resourceE #Z5H= 210|522 SfLIZE Egte + &L/

o O £, /categories OICHE! patch request= categories collectionOf Q= 3t ZIE12] objectE +&/5t= 21

0/,

o [fA] ZatH 219 propertyE +&dt= Z4Q/LICE

o Zt2objectE +T 3= requestE2 SfLIE SgfofA st HELILCY,

o 0f2{ 72| category objectE +& A £l= ZRE ¥/oH batch URLE &2/
ofe{glEl &
category objectE A E5H= 8HA]0] nameZf userEmailS] =2t R Y& S 0/&3dt= 2121,
O|E& HIF= patch requestif20] 0| 21S 0/&2 + AU LICE

2812L/0)

JE2fA] F.E 3HE Q2 AFE3H= _uuidE batch requestS] Z-L20] oAl A/ HXLZ A3 &

.
e S

© O

interceptorOllAl Jcategories = ELHX|E= patchE= interceptorOiAl BFZ errcontroller Ol SZ 31X 210 errorg

throw
o axios patchE @ £38} gf~0lA{ 1 errorg catchgt £

o _uuidE S0 errcontroller Ol EE.

Service Worker0Af request =L{7|

* axiosCH fetch APIE O|&3IE = fetch &£ try catch blockOll £0/Af errorE &fOFHL/ILCY.

* ErrorZt TypErrorO[™ proadcastchannet APIE O/&3(Af main threaddll Ll O/E{E &2 HL|C}.

* event handler?} 71 G| O|E{E 2!OfA] errcontrolter Off A& EILICH.
HEY H2E
Category-Task #13 0|2/ Z2f?t Session Segmentation
A &2 Ml Zof AlZHE BfA[Z]

Bt H19| FZ MM(Focus Session) 2tojAl **Category H1Z, Task #1Z, Pause(ZAIBX])**& A2 2SI S H O = &

HIBILIC} 24219 O] HIE = AHAOf BHYBH AlZHEH 2 &, "X F CHE SEZF B ARIX "= 2X] ZEILICt.
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https://pomodoro-doc.vercel.app/questions#%EC%9D%B8%ED%84%B0%EB%84%B7-%EC%97%B0%EA%B2%B0%EC%9D%B4-%EB%81%8A%EA%B8%B8-%EB%95%8C%EC%97%90%EB%8F%84-%ED%95%B5%EC%8B%AC-%EA%B8%B0%EB%8A%A5-%EC%82%AC%EC%9A%A9%ED%95%A0-%EC%88%98-%EC%9E%88%EA%B2%8C-%ED%95%98%EA%B8%B0

Re/e| Z#E O HZf2tel IHH=E X gfel **"ofH FFE 112/ 9] ofH EfA S off H2f5] E B HEA=717"E BIEOILH &

5 g/0] ey HeLict

off& ofo|C/of: 3 EFA| Lo/E] Zfo[Zafol

0| 2H= Cr=2l 3EHA oo Zap2ls 74 s ZEL LY.

[PHE OHIE] » 1. £t EfQletel B8t » 2. 2ZH(Segment) 22 » V2 3. ZXHY B xZF (2Z)

&lH AlLfE[2 I ZIEATE

IHE 2T BEB AlLIZ| 0! "N (Pause) F0 CHE HEOE ZOIEL|" A2H09:00~09:25) 0|2 S0f 2} IS AT
ALt

o Y LO/FE)S ELPIANA YABTIE F2 1, 4 S0t GO0 E 4TS 8 £ CIA| HES 0/0f7H=

ggeict,

258 A4 LI} EFSIEIR! SINA ZATI= T

=8

Catego
i gof

Task
as g/Etof 10074

( focus #:2}- 0|5 (10m) ]
_ pause 3} 0/ (2m)
2 12|Z Z 3 (Segment) - pause 01 0/FE (1m)
_ pause Fof- FEtof (2m)
[ focus &0/ FEHO] (10m) ]

09:00 09:05 09:10 09:15 09:20 09:25

1EH M £AAE SfLIo[ Ef2[EfoI0Z Hpf ( makeTimestampsFronRawdata )

M| Z20lIA] M 22t &l b OE”( categoryChangeInfoArray, taskChangeInfoArray , pause.record)% { kind, subKind, timestamp }EIL =
EYE A HEWZ HFF F, AlZHtimestamp) =AICHE Bt B Zojl Lf Z2tL|CY,

Ljjo|E{ SEf 27| (Raw Data - Timestamps)

// B2 M x2kzFel AEfS| Raw Data

categoryChanges = [{ name: "', time: '09:00' }, { name: '@O{', time: '09:12" }]
taskChanges [{ id: 'OJ™E", time: '09:00" }, { id: "¥THO{', time: '09:13' }]
pauseRecords = [{ start: '09:10', end: '09:15' }]

/) HE 2 AZko = FEE EH EfQEfol B
[
{ kind: 'category', subKind: '#3' timestamp: '09:00' },

{ kind: 'task', subKind: 'O/FE', timestamp: '09:00' },
{ kind: 'pause', subKind: 'start', timestamp: '09:10' },
{ kind: 'category', subKind: '&0{',  timestamp: '09:12' },
{ kind: 'task’', subKind: 'EEHO{', timestamp: '09:13"' },
{ kind: 'pause', subKind: 'end', timestamp: '09:15" },
{ kind: 'endOfSession', timestamp: '09:25' }
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2 £t #/ 51' A-é-/ 0/' ﬂ1 '77 I( S egmen t) gf I-Io/- 7| / ( makeSegmentsFronTimestamps )

&2l E Eferol E S AHE2E EIX] 2t ¥ 3] (reduce)SHAA, 771 Z2( SessionSegnent ) S EHEO{EHLICE 017[A1 Zf
& SR 8FMEf DAl (State Machine) &2/7f B &E&/L|CH,

Q :rE Farstn, A BaE Y|

MZ2 OJHIES BHICHS 242 'XIZTHX| SXIEIE MY’} &S BEILH= ELILICH 1244 O HIES BHet Bfojct LIS
BHE HSBILIC,

1. HABPI|: (X|F AlZt - Z|H OJHIE AlZHE A pof, X|Z 7K Eef2 X Bt (Category+Task) 22 7Zt(Segment)
EEE 0l50] HiZo) 2ol E&LICt
2. WB|H HIJ[: 8t5 BrMist O/ HIEoff 2tA| 319 =Bl owner) MENE ZiAIS CIA| CfS O|HMIEE Z|CHE/L|CF.

0] ZHE HX|ZH AIZH0] HXIHL =2tel= 2 §l0], EF2/2F0I0] M1t 52 SEfZ ZHFLIC,

=

bjo/E{ EEf 7| (Timestamps - Segments)

/) &8 Efelols 5]t Heth XZ SessionSegment HiZ
[
{
owner: ["£3t") "O|ME"],
type: "focus",
duration: 600000, // 102 (09:00~09:10)
startTime: 1700000000000
B
{
owner: ["s=ot", "O|XZ"],
type: "pause",
duration: 120000, // 2 (09:10~09:12)
startTime: 1700000600000
be
{

owner: ["&o{", "O/FZ"],
type: "pause",
duration: 60000, // 12 (09:12~09:13, ZIE{ 22t HFF A} AtEH)
startTime: 1700000720000
b
{
owner: ["&go{", "ZEtol"],
type: "pause",
duration: 120000, // 22 (09:13~09:15)
startTime: 1700000780000
Be
{
owner: ["&o{", "Fctol"],
type: "focus",
duration: 600000, // 10£2 (09:15~09:25)
startTime: 1700000900000
}
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3EHA. 7 2= LIFE HIoJE HA (=8 XE FH)

BHS01EI Segment ZXZHS 0l pause EF2I2 BI2|T focus EFRIBF BHAFSILICT. O], LjOJEI S AL83L= X 0f mfaf = FHX]
CIZ SEfZ T}2 50 HHZE FMAEIL/CH,

Lo d

A. E/‘ EIE,‘ ‘O_[ E’EEQ EZII ( pomodoroRecordArr )

o EX. LIl Z MM 0/2] 22 pomodores ENlOIE)

8l olZist &2 27t (Consecutive segments) Bt Bt EIL|C}. BIoF '28f > 0 » 251 =

L Hdd

JHe & A ZEZ A2t A E RX2F X A EHELIC.
* Lfjo/E{ HEY:

[o
Hu
Oy
it
2
]
e
3>

Of
)
N

[
{ "category": "£3", "task": "O/FE", "duration": 10, "startTime": 1700000000000 },
nog

{ "category": "HO{", "task": "HCtO{", "duration": 10, "startTime": 1700000900000 }
]

B. FX| =&Y EA( taskirackingarr)

o EX: Todoist Taske @5 Z & & AlZHH0|E
o BHAL AZF A2t HEIS0, MM FAHE
Sum)gtLict.

* Ljjo/E{ SHEf:

o
=]
S0/ S8t taskid £ 71 HE AlZtE S+EAE 2t20] =% (Global

[
{ "taskId": "O|X&"  "duration": 10 },
{ "taskId": "¥THO{", "duration": 10 }
]

Q) sHeol B E TA| A9 Afol

Brof M 0 "DIEE(102) » SEOI(108) » LA OIS (52)" 412 SHe/Cie, = uiZe] Zats 2efs] g
2fF/Lct

* A. ponodoroRecordarr (EF2/2f2I HE): 37 2|2 =

[{ task: 'O/FZ2', duration: 10, startTime: 1700000000000 }, { task: '&Et0{', duration: 10, startTime:

1700000600000 }, { task: 'O/FE’, duration: 5, startTime: 1700001200000 }]
- 2} &2/0] X A|EIE|0f HOFLE X £ E[ Q=X EFR/EfRI0] T2 HEE/LICE

® B. taskTrackingrr (FIX| +%): 270 2|2 E (startTine HS)

[{ taskId: 'O/XZ', duration: 15 }, { taskId: '&Et0{’, duration: 10 }]
> A/ A2} BRI, 25 815 & ol & B S MEFT SHLIZ EH4H10+ 5= 152) EL]cH
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2ZHOZ recordpomo. ts 7 O] = HEHC| LI|O/EIZ BfLIS] ERNMM O = AH{0f &0, AE(L] ol 20 2/ L L2
s RS0 EAIZIL 2 L EF Azt Z7H= 2 E/L/CL

AlIGE MG A2 Socket.I0E RF-SE HH=E 47/

Hefx7|el= A 29 2L - HERT T - 2t53f OIf2f0|EE X F 08t + g7 20, 0| Cft MEH = 10| E
R8fLIC}. o] ZEFEOAl= T AEE NestJS Gateway 99 Socket.I0E & E U ZLICL. 27 O|HIE O|F 347HE &
BIO|1E - AB{7} SR}, AB{0ll= HAIX] HE2] 23747} QLK IF 1670 ack=Z SEEILICE

of2 = &HL2 0/C/of(mediasoup) A7} OFL|EF, 1 Of2HOIA] BIAIX| S F8H= A AZS Of LA MAHZHE=X|0f et 7|2
g/Lict.

2fo|E2{2] Z4zf HERST &S HH)
25 48

mediasoup-client 2| Transport= A Z 0| Z L3t A|Z0l connect OIHIEE HHAI7|1, BHE SEl F HE 278/LICI. A|2

LIXE (params, callback, errback) &/LICE.

.

ZXE= 0] 240l 52 Efo] A{H{of CHALfOFBF L}2Lf= & 2ILIC. S2f0[AIET} BHE dtisParaneters & A1H]S] mediasoup
Transport0| §&d{0F 51, 1 Zit= HERIF &5 70 =&tgfLICt. 5 &7/|%/ 2l 24 A|ofif HI& 7| &2l A2 E+Z 0/0f
= 0f0F gfLLc}.

ol X|Zo| 7iCtZFE ol &m g4 mf=2/L]Ct.

* callback() & ZZ0IX| Y H OFF off2] & EHY6IX] 211 TransportZt S#I8] HZEIX] 22 AEfE H &L
produce() = L& pending &EHE HaL|Cl 202 =X 0] EX] 2t&L/C)

o AHOA HIIZEL] errback() CHA! callback() E ZZ0HH, S2L0/HEE AZ0f| HF LI B0 LS EHAl=Z XIgYst
L/},

o ZYZ ZE0Ho/o] E0/H HEtgt SXfS), LHHA| HER2 X&3] Z7FEIL|CL.

82 4

Socket.102] ack 2YE mediasoup Z40l| ICHZ 0/0] £0/1, §F 1} HIIE 2t2t cb & err Z 27/ LICL
transport.on('connect’) /on('produce') — £20|2E

// client/src/zustand-stores/connection-slices/transportSlice.ts
transport.on('connect', ({ dtlsParameters }, ch, err) = {
get().socket?.emit(
EventNames.CONNECT_SEND_TRANSPORT,
{ transportId: transport.id, dtlsParameters },
(ack: AckResponse) => {
ack.success ? ch() : err(new Error(ack.error));
be
g
b;

transport.on('produce', (params, ch, err) = {
get().socket?.emit(
EventNames.PRODUCE,
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{

transportId: transport.id,
kind: 'video',
rtpParameters: params.rtpParameters,
be
(ack: AckResponse<any>) => {
ack.success
? cb({ id: ack.data.producerId }) // A/H{Z} BH= producerIdE 2f0[=22{20) Z2{Z=LC}
: err(new Error(ack.error));
be
g
b;

AJH{OJl A= NestJS @subscribeMessage PHE21S| BF2tglO| ILfZE ackZE FE L= SEE 0|88, ZE RE-SE O/HET} &
2 YEE BI2teI e &2 EYTELICY.

- = S =M
AckResponse 1792} AlH| H52]

// nest-server/src/common/webrtc/payload-related. ts
export type AckResponse<T = any> = {

success: boolean;

error?: string;

data?: T;
I

// nest-server/src/signaling/signaling.gateway.ts

@SubscribeMessage (EventNames.PRODUCE)

async handleMediaProduceRequest(
@ConnectedSocket() clientSocket: Socket,

(@MessageBody ()
payload: {

transportId: string;

kind: 'audio' | 'video';

rtpParameters: ProducerOptions['rtpParameters'];
}

): Promise<AckResponse<{ producerId: string }>> {
return await this.groupStudyManagementService.createProducer(
clientSocket,
payload. transportId,
payload.kind,
pay load. rtpParameters,
DE
}

createProducer L2 OAf transport 2 X| S EASIH { success: false, error } & BI216}11, O] ZtO[ €12 err(new
E

Error(ack.error)) 7IA| ILHZ FEHE|0f 22[0/P1E Q] produce() Promise’f rejectE/LICt. Ay Z27F 2f0[52{2] API
&)X 0[ofX[= H/L|Ct.

T2 OJHES £ FFE LI ASELICH
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] g4 olAl

RY-ZEH (B8 Z0| Z1IE 2ofof enit +ack 24, EH2 CONNECT_SEND_TRANSPORT , PRODUCE ,
gl) AckResponse<T> INTENT_TO_CONSUME , RESTART_ICE

HECFHAE (CH2 ATIXIOIH| AEf & ROOM_GET PRODUCER , PRODUCER CLOSED
(th= 4 < MB{Zf roomPZ emit, SE A2 : '
Iy) CONSUMER_LAYERS. CHANGED

TAME X[HOF ol = RE2 ack 24 2tof|A L} RE S BLi= 8|0 = X HIMS LI OfE £0{ Consumers A{H{0fl A
paused: true = MEE[EZ, ntEnT T0_Consume Sf ack CHOIA] recvTransport. consume() S BIAf ELHI 1 QoA CFA]
RESUME._CONSUMER Z emitBILICL. = RS LIEIS] ELH OFX ZXSHX] 2= ConsumerE resumedtei= 2% 0/ E + Y&
L/,

L2 2RI2 BE

®  CREATE_SEND_TRANSPORT {2 OJIE ¥ enjt & Hx O[HIEE once E T4) 22 731E SE0] OFF HOf Y&LIC}. 0] &
A2 B|AL WHETIE XE 2IE[3[0F SiAf, &S LIZIC CHA| E01E If 2| ALZF 8 S5 2XHE HASZLICL X
=2 leaveRoom OllA] BAIH O Z off Sf 1 QUX|BE OHZX0f ackE &L oH= B0 SCf 1 HHEFSILILCY,

* ackEs E2 HEO| OfELICE 2K XS HAZ0] Zo/H SE0| X @1, AWAZ Fof = ZRSHALL = B Z A g+
UELICE A ZE ICE Restart R 0|A ACKZ &5 +45= 482 Bk, 24 otof JIEE =0 2h2 Mg dtol =
THE|X] JFEE ML LICF (5= 2l0]0{7f SAof EHEE[= Z2).

LA MG YFF2]: HHAE Al £ 23 S
25 4%

Socket. 0= A AZ S LfOfCF MZ2 socket.id & Bg 8/LICE. J21IG| AJH{Z7} E11 Q= peer (Transport, Producer,
Consumer, 8t £t0f Z &)= 0= A0f QI0{Of BILICL. L2718 MO ZE MOMH Kyt BALCI E0F2 AFEXIZf O A Z2 Af
gtol gL/t

o1 Z[off O|HE =A SH|7t ZELICE 2210[AETF M AZ o HS3H Af £210] 0/0] M E GAHES Flof, Zoix A £2U9f
disconnect OIET} Fl=A| ME0l Z2F2 = QUL L), Ojif OFF =71 §l0] 2| 2% HorH, &5 B8t MiE AAZ

A ELICE.

1) MRS LAHOYM Be|SELICI. handshake O/S#0{0Af Firebase ID E2E ZZ55}1 1 ZIFE socket.data Off 2101, O]
MEEIIF socket.id 7F OFLIBE uid 2 AEALE X EE G LIC}. 2150] AZ 0|28 X HA|X|7f OFL|2} HE & EtA

handshake 2/Z 0|S¢jJof

// nest-server/src/signaling/signaling.gateway.ts
afterInit(server: Server) {
server.use(async (socket, next) => {
const token = socket.handshake.auth?.token;
if (!token) return next(new Error('Authentication token required'));

try {
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const decoded = await admin.auth().verifyIdToken(token);
socket.data.uid = decoded.uid;

socket.data.userEmail = decoded.email ?? null;
Y aoc
next();

} catch (err) {
next(new Error('Authentication failed'));

}

B
}

2) MHZO|H F|= PeerE SAZILICE. handleConnection OIA 22 uid & PeerZf 0]0] QIO A HZOf OFL|2f HHAZ Z 7+
Fof0q, 0fj2FEl B2 EFO|HE F|A£B11D currentSocketld £ M L7192 Wl A|st 7 2lef QUE BHOf| CIA] join AlZ]10 I&2F £
GIO/EIE Li21 2 HILICH sywc_pata_To PeER REConNeCTED ). AR ZE= TCP EFHE O Ql&LIC.

3) = =215t A £2U8] disconnect= FAIEILILL. O] 2t 20/ £/0f M 8t =4 2H|E S S/,

// nest-server/src/signaling/signaling.gateway.ts - handleDisconnect
/) MAZZE oof CfHEl 7 L2489 disconnect= FA/
if (peer & clientSocket.id !== peer.currentSocketId) {

return;

20 mfef 2| < L= HEEIL|CE Socket.|OE disconnect 2F Bl reasonE HATEL), "AFEAf o/ =
S, 2 X" "HEYT ) F7 Z"2 Ho] CFEH CFE[OF BILICE FAFE R0jof =5 Z20F238F ALEAL7F Brofl Hof Q!
1, SXE ZA| Ze[ofH Zot B2l AFEXIIf Bl A ZAH EfL L.

disconnect reason off & AMH{ X{2]

Z210/AEZ} gisconnect() & HE Z2&
client namespace disconnect — O] HofM= 20}t mfat SEgtL| ZA 8 E[Z + peertlap Ol AT X7

ot

R0 AlZFF BB (EH|H Peerft, 8 oF
o X|EEl A2 OF0fl ping0] QIFX] &S ” ’
ping timeout / [Zt ool ping 0] 27FX] 0151 E/Z71X))

AE XH7f Y — HERIT R4,
20/ A7} 5] Bt EIZF + X7
transport close WiFioLTE M2 SHpC S R0 AlZFF 8t & + XA

transport error /18| MEAHZ 2F ZA &2

20 AZEE Peer. removalTimer Z ZH2[SHH, T A Z 0 K ZSFH handleConnection OfA1 O EFOIHE F L o= 710] 2)8f 3)0fl HZ
EILICE S g2 HIAEZE 2/ 3222 F30 10 2F0ME 3022 ZE F2/LICT. 2t reasonO] AX| = OfE A2tojjAf 24

Of=X] 2FRISH LIE2 XA A9 socket-disconnect-reasons-q-and-a.md O & 2o =& LICH.

5) S2I0|AHEL Z'2 J|FOZ A XHE[BILICE. S| =X 2l Z2( jo client disconnect, io server disconnect)

£ =4 &2[31 3,
LIDAJ = MHI9} 2S 0] AIZHS & EFOITIZ HZBILICE. AH{SF SE10|21E 2] H3t A|ZHO| BEFE] 28 = 2

ooz gk
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BHEtO] OfRLEE BRIIA| e ZEIQZ Liw A2 HEL ).

TSHZ X5 F2f0IHE £ Mo X419 SEiS S012T, T SET X| RIS HEfS CHEEILICH

// client/src/zustand-stores/connection-slices/socketSlice.ts
newSocket.volatile.emit(
EventNames.CHECK_PEER_STATUS_IN_SERVER,
(res: AckResponse<PeerStatus>) => {
/) AlH] 2t peerMapoll Efof Q=2F / ol Eof Q=)
// EEIOIE BHE: Li= Boff QICta M42tef=7f

— 0.

/)= BEHe TEle= 2B}

}’
)s

volatile 2 £ O|R=, HZE0| B2 &t H{Iof| #HLCI7 Fl=A FIE L= MEf 2 o/= olo] ojo7f 87| 2 Q/L|Cf. ZatE 2
JI(SE 2= 8F oF / A{H{Bt 8 of / 220 E B B oF) = = 2f[0/0{7} SA|0f EHE E[= BR8] AJZA CFo[o{T 2 o) F e[ =
HELCh

gz =9 BtA

* MH{E peerttap * roomMap S EEMA HE2[off £ Q0] EHY QIAEHAS MA|SILICL. +T& 2H&5}2{H Socket.|O
Redis adapterf sticky session, 12|11 8t mediasoup Router 22/7} gt &L 3tL|LCt.

o RF-SENOME F =0 OFF] OJHIE 4 BHA/ 02 Hof Qlof &= 72F0 470 Y& L LY.

o 0] AIZH3E)2} ICE Restart MA| = 21+ 22 gt0o] ZE0f &+2 8}3{ Q& LIC. 8T C=E &O0fHHE= 20| CfS EbA2l
Ljct.

* SA| &Z0l CH2t o E| A E = OF A +BfX] SfotELIC.

WebRTC 2E +&/ S&: Capability, Transport,
Producer/Consumer

g2 Jfg: ICEL} DTLS & A2 CIE 2l/0]ofE ElS'Bic}

mediasoup7} S2H0|HES} F k= ZHS T K EEE LT, 0] ZHS2 ME CHE 20]ofof A 2i7| CHE SX|S 8128
=

[3] Media RTP/RTCP — SRTP/SRTCPE UZ3i&|0f M| Hat/SA Mgt
(codec, SSRC, encodings S = RTP Parameters)
T DTLS7t 047N £ =3t 7|2 UENE
[2] Security DTLS Handshake — S ®dg "3t
(fingerprint role = DTLS Parameters)

T ICE7t £0{s2 Z2 "?olM" SE
[1] Connectivity ICE — O{H HEQI3 ZZ7t MNZE F2l=X "EHM/HB"
(candidate, ufrag/pwd = ICE Parameters)

ICEE "DfZlo] ZESLEX]" E2l5H= Hgto[1d, **DTLSE 1 oA "EEBH DS eS8 *of = FE2/LIC]. ICEZ 2
= EZ£0{0F DTLS HEMO|FZE HL 2~ QI DTLSE 7| BHS0{0F 1 7|2 SRTP O/C|0{S &t&53}8t + QIO Z 2 A} X
L/},
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ICE Candidate: 31=0] 7}& £+ Q= "LI0jA =& JF5 8t IP:Port:Protocol Zg}" S JL|C} Xf7] Z]2]2] ZZ IP( host ),
STUN MU E Eoff 2HoFcH NAT % Z21 IP( srfix ), TURN ABE HAXE SH T2 retay) Ml SF7F LELICH $F 0| TEE
WBIBHF B E Z 1 4of L3 STUN Binding RequestZ connectivity checkE +8dfl, A2 &=20] = 4= ZofLiL|
cr.

Cteto|Zd2 EHE I P2P WebRTCS/ 0/0F2[0/11, O] E Z &/ E S mediasoup AH{E= ICE-Lite 2 &&2ILIC}. Z AlH]
= listenInfos Off X| &2t =42 BHE host candidate?! L{&E LT connectivity checkOll= SEEH ofH, 22 ¥ Z
Zol= 2 Z2f0/AEQILICL. STUN/TURN AH{E MF2 =X 27| Bf20] srfix/ relay SE2E AFESHA] Z&LICH.

ufrag / pwd (ICE username fragment / password): connectivity check(STUN Binding Request)0| &2/= 215 &
BILICE ufrag & OI¥1 ICE M[ME 4/ Eo= B2 2HE EXFSE STUN 2E2 ysernane ZE0 A2 1, pud = HAIX]S
HMAC( MESSAGE-INTEGRITY )E A AFSHE Hf A0 K|3AFS] ¢/ZE Bl&LICL. ICE Restart= 23] Of ufrag/ pwd &S ME B
ot= 12 90| 8tL|C} — RFC 84450] iif2} ICE agent= credentialO] HIF|3 0| 2HH 3] MZ2 MM O Z 2IA5H T
connectivity checkE X£R2E{ CIA| A|ZtgtL]LCY.

DTLS Parameters (fingerprint, role): ICEZ} 50{=2 UDP 32 9|0fA] 2 == 25 2f SHEAM O/ T off Z3F gH2/L|CH
fingerprint = &THEH QIS AE A2t gt 2, 0/0] MEZ[El A/ ZE A E(Socket.|0)E Ed 0]2] ul2t3fF11 AX| 2H= Ao/
3 & U2 IS A CHESH S SFHE BELILE role  F7F E2I0|HAE/AMHZE HEHMO|FE A|ZSX|E FBILICE HE
M|O[F 7} BLIEH T MMl A SRTP(OIC|0f 2t=3})0l & 7|7} BFEILICHDTLS-SRTP).

Host Candidate} E2fRX| ZH(Z20[H{A| HZ)0l ©|5f o =& O = X}HEte|0f HZ 0] 8t E A EE{E7E At
= Miscellaneous 2 A0 A Btolgh £+ Ql&LICE.

=4 &g

SFU P20l A= AfH{(Router)7} Z 5 g14t9] Z7|Z=Z 0] &[0{0F gL} 22F0/AETf BHSO0{Li= RTP Parameters= &
"Router?f O|ofg ++ Q= S X[(Capabilities) "0l A B X Of SLEZ, Capability w1 2+0[ 3t&t Transport 44 0/L}
Produce/Consume=Cf H1x] 20/LIOF BILICE Of2f A SF 2| gt0] A= LHE A|F 0| @7ICH= XS F25] 201X YoH
=AME BZ2 Bt g &Lict.

2
>

&
i

* Capabilities: "Lt= offH T4 - SIS O} + Qrt'= & & AEE 1 FRSHH MG of B i 28FL LY.

* Transport Parameters: £& HE¢/3 Z=E 0{EH HAZ 2 X|of CH3t gf(ICE/DTLS Parameters). 0/C/0] ZE/1f&=
S2EtL Y.

® RTP Parameters: 5fL}°| £& AEZI(E2)S 0fiH TH|/SSRC/2IT S CE T 182 X/0) izt AL,
Produce/Consume A|Z 0] 2ZL|C}.
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ofld &4l: 5EHAHZ2 LiH =AE 2

2

Client B (Consumer)

1. Capability 2 2 (M415}13])

Client A )

Mediasoup Router

emit GET_ROUTER_RTP_CAPABILITIES

getRtpCapabilities()

emit SEND_ROUTER_RTP_CAPABILITIES (router capabilities)

device.load({ routerRtpCapabilities })
— device.rtpCgpabilities 7|4

o

emit SET_DEVICE_RTP_CAPABILITIES (device capabilities)

peer.rtpCapabilities Z 744! (LIZ 0| Consume Al HHALE)

2. Transport 44 (ICE/DTLS Parameters)

emit CREATE_SEND_TRANSPORT / CREATE_RECV_TRANSPORT

createWebRtcTransport()

P , iceC: dtlsP

device.createSendTransport(options)
device.createRecyTransport(options)

o

‘ 3. Transport 2 (2]% produce/consume E& Al X/ E2|7)

transport.on(‘connect’, dtisParameters)

o

emit CONNECT_SEND_TRANSPORT / CONNECT_RECV_TRANSPORT (dtisParameters)

transport.connect({ dtisParameters })

‘ 4. Produce (RTP Parameters)

sendTransport.on(‘praduce’, rtpParameters)

o

emit PRODUCE ({ transportld, kind, rtpParameters })

transport.produce()

producerld

emit ROOM_GET_PRODUCER (newProducefAvailable)

5. Cunsum% (RTP Parameters, capabilities= X/l{*gafll S

emit INTENT_TO_CONSUME ({ producerld| peerld })

canC oducerld, peer.rtpC: ilities 2 4 3)

consumer &&, rtpParameters

ack ({ id, producerld, kind, rtpParametets })

recvTransport.consurne(consumerOptions)

emit RESUME_CONSUMER

4 0jcjo] 28 A%

Signaling Server Mediasoup Router

Client A (Producer) Client B (Consumer)

INTENT_TO_consume EFAIONA] capabilitiesE CIA| ELHX] 2= O RE, 1ELAH0IA] A{H{Z 0[0] peer. rtpcapabilities E FHEBHF
R7| W2 QILICL. Capability= MAME! 8 218t 213111, O] Z0fl= AH{ I} A% TAIE = A= 2/L LY.
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WebRTC +2/ 31&: 2% 1} Ax|o] 22| CFE7|
275 42

* mediasoupi= EHATZ(HOITE) £10] WIS IHE S SFULILICL &AIXH7} SfLIS SHERPF AEE
2/31, A= AT} 2124e] LIESIT YEfol 2 TS M2 PHS0IL £ ST YIS B2l 2 2 B 4 9 0]
gLt

o O/ sfZ5t7| Yol £LAIIF O] S = (spatial layer)E SAI0l 22 EoHAl 2= SimulcastE = 28, AB{7} 41
L2 HEHe M EE S MES + UEE WL/t

o EXlE 07N HUHSLICE ALEXIIF UIOIM £F 2HEE "R E "SIC{2HE, 0/& mediasoup Ol O{CI7IXLf #Z
(preferred) gtS FEof= 212 H2/LICL AA|2 MEE= 818 (current layer)2 1 =7/9) H[ER/S CHEZ(BWE)
Off et A7 2 ZE B L.

o ZRFZSILIFHED UIE BIEH, HERTIf X 22 2HZ0IM "131E S RE X2t AN Z2& N3l EH0| MEE =
SO YENE AFEX oA "3f A 02t 1 B 2te{FA EILICt. T2iA 3HE UIE Z2loh= AERE ¥ g gt
2 Yo MEfZ CfZ[of 3Lt

o2 4

consumer . setPreferredLayers({ spatiallayer }) @2 Al temporallayer = S/ =& O = MEFHZ LI, MEF51H mediasoup
worker?} 35t ConsumerOl Al Z}5 8t Z/CH temporal layer(FPS)E MYFE 2, "siAtE (spatial) Bt AFEAL2F & E L3 1,
Z2el #(temporal)= gt 2L 2 RX]"eH= FM2 FAE HE 0| 22 + UA&ELIC.

setConsumerPreferredLayers

// group-study-management.service.ts
async setConsumerPreferredLayers(
uid: string,
consumerId: string,
spatiallayer: number,
) {
const peer = this.requirePeer(uid, 'setConsumerPreferredLayers');
if (!peer) {
return { success: false, error: 'Peer does not exist' };

}

try {
// temporallayerE 42F3}™ mediasoup workerZt {5t consumerOijAl 7t& @l
// 2L temporal layerE Z[EgfC=Z A2LCf. Z A FH=2
// "spatial (HAE)BF HAIHOZ LtET temporal(fps AZE)2 % RX"Ct.
/7
// O] @=L preferred layerE HIF= 210/, HAZE MEYE current layer=
/) HERIS &EfLt producer &Ef0 o2t of KOfE = QICk. AAl g2
// 92l “layerschange” O|HIEE Edf Z2f0/2HE0| MEEIC.
return await peer.setPreferredLayersOfConsumer(spatiallayer, consumerId);
} catch (error) {
W aco
}
}

Az ME S0 312 2% AIE 0] OFL|2f, mediasoup Consumer®/ layerschange O|HIEE SofA{BF 8F0I8t =~ Q&L LY.
AMH{E O] OJHIEE BFOF Tl = A ZU O] HE ( coNSUMER_LAVERS. CHANGED )= S2F0|AEOff ZH|BHL|LCF,
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Layerschange 2| payload’} undefined & M5l &R& Et=pt 31 E &&= FX7f OfL|2}, "X|F O] Consumer0l|Z| Z3/E &
ol 2ljo[of7} SfLIE UCH"= SE M E S A HE|HELICE CHEE Xof= SFUZF 2EHe 2l0]0f E #HX| 238t ZR7f L
HZEO[X[BE producer pauselt $1Z X 7|2 OF& AX| RTP &Z0] &d|X] ¥ ZRoc &2 glto] 27 W20, 2I2/E £
ZofX] 1 "F 40| OFF X Y= HE"E FO{A Ulol HA|HZLICL

consumer.on('layerschange}, ...)

// group-study-management.service.ts
consumer.on(' layerschange', (layers: ConsumerLayers | undefined) => {
// mediasoup®| "layerschange = "preferred layerE O|ZA| 2BICH"7} OFL[2f
/) "X AHHZ forwarding 2! current layer?} O|ZA| HIFICH'E ALl
// JeiA UT HEAIZES preferredlayers 2L} O] O[HIE payloadE ~IZ[of= EO| Bt
/7
// [3FS: BWE(Bandwidth Estimation) Z[2F Network Drop ZIX[]
/) SEXLF X HERIT AEfZF of3FE[0f BWE gto] A2fStA Sofx|H,
// SFU= L o[4 ZZHpt 0/C/of 2|0/0fE HLE + QICta EHElS] AAZ
/) ZEE spatial layerE AX| 28174 EIC}. Olmf mediasoup= layers'E
// ‘undefined £ MESH, o= "HERT 2X= {5 Consumero] CH3F
// O/cjo] ZR2JEo] AL FEHE AEf"2lE 2/2[= heartbeat FEE BiCf.
const payload: ConsumerlLayersChangedPayload = {
consumerId: consumer.id,
layers,

b

clientSocket.emit(EventNames.CONSUMER_LAYERS_CHANGED, payload);
b

Opx[8fe =, 2210/ E MEWE "AEXIZf RE Bt gl requestedSpatialiayer ) "2F "ATH{ZRES BFOIE AA gt
(currentSpatiallayer )"CZ 22[0104, UI7} 0| 2 &M BN E + U=E &L/

ConsumerLayerState

// client/src/zustand-stores/connection-slices/types.ts
export type ConsumerLayerState = {
requestedSpatiallLayer?: number;
currentSpatiallayer?: number;
isPausedByProducer?: boolean;
isPausedLocal lyByViewer?: boolean;

T =

E=2 AIAA Clojofa2o 2 Fe[spH Cf St 2'& LI 2% (request) 2t A A BFS (current) O 2:2 EFO[2lofl 2/0{L}
x| =Ch=

Ct= &, 32|10 HEYI I} LIXIH (ayerschange 7 undefined £ L= &LV EH HeAZH &L/
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Client Store (Zustand) Signaling Server (NestJS Gateway) Mediasoup Worker

User
o w57 82

requestedSpatialLayer 4| Z/4/ (optimistic)

emit SET_CONSUMER_PREFERRED_LAYERS

consumer.setPreferredLayers({ spatialLayer })

0] Afzol "1t viciE]
x| HE a0/o1= OF of o # 2l
I

L|E 2|3 AEBWE)of tef
x| Me 7t5 8t 2ojolof HE 2 ZEE

layerschange O[#IE (currentLayers)

emit CONSUMER_LAYERS_CHANGED

currentSpatlalLayer Zi4!

o

"2% Low/ EX Mid" S22 7 HA|

alt [EHE &2l 20/0{7} RS (HHZE X3} - producer pause - HE Z£7||5)]

layerschange(undefined)

emit CONSUMER_LAYERS_CHANGED (layers: undefined)

currentSpatialLayer = undefined

o

"N S|2 S 2t + G 41 L]7] T 24120/

% Client Store (Zustand) Signaling Server (NestJS Gateway) Mediasoup Worker

OIZH 2T MTIZS 2|2 L0, LIEYITIF LI SEOME AEIOH "XIF DHES REUXIo MN2E 2
z L} NS BESHH HOIE + 2lA IS LICH

WebRTC Disconnection Handling
=4 48

* Signaling server= TCP 2/0|, Media stream UDP(mediasoup SFU server)&E Saff FIE&/L|C}.
o 2t F TEEZ0| JWHEOE FHHE|E= Z0jA = 2, F 20/0{7} SAl0] EHE == F2HE ZEX gL Ct.

o 0/2/3t ZE 0fl9] MBS 13{310] 09 K|S OHEEOZ AHHl= 20| I1E FICFEL I FLLICH
TCP EHE

o 9/t 2 OJC0f(SHR I SH)E S4BH S HHE peer HEJE] SHAZ HOIELTL
/2 B A peer A= AFEIFS socket. id S BEBI0] S2J0|PIE MAIS X511 0]0] TS £RAS ZHELICE 5321
E9/37} YN HOZ EHEE & HHH0| LM Socket. 07} MEE socket. id £ SOIELICH. 0] TH20] MEH Hof 2]
socket. id PHO.R = O[T AFBI}E A2 4= 8101, IIZ peer HHS| HHS 27(MAR)SH= B 012 S0/ L ELICH

O/F S1Z317] $I3Y, HIBHR] B T2 AR Firebase UIDE peer HEIE[S] 12 A8 7|2 EQHLIC) HAH 28 Al

MRS Firebase UIDE OI85H 7| peer 2112] ZHf 08 PIX| Z3/3}1, YXISHS AHI7H ERSE LI MH2 7t
FOH0) M2 T socket. i B BILISISHE BA Q.2 ALGTIS] 91 S ASIARIH RASHE R THIHELICH
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socket connection and peer entity

const newSocket = io(BASE_URL, {

auth: async (cb) = {
const currentUser = auth.currentUser;
const token = currentUser ? await currentUser.getIdToken() : '';
ch({ token });

Be

reconnection: true,

reconnectionDelay: 1000,

reconnectionDelayMax: 5000,

randomizationFactor: 0.5,

B;

// signaling.gateway.ts

function handleConnection(clientSocket: Socket, ...args: any[]) {
const uid = clientSocket.data.uid as string;
const existingPeer = this.groupStudyManagementService.getPeer(uid);

if (existingPeer) {
if (existingPeer.removalTimer !== null) {
console. Log(
“about to clear existingPeer scheduled removal of ${existingPeer.id}",
DB
clearTimeout(existingPeer.removalTimer);

}

this.groupStudyManagementService.updatePeerCurrentSocket(
uid,
clientSocket.id,

I

this. logConnectedSockets('reconnect');

}

ar
}

export class Peer {

public readonly id: string; // Firebase uid — never changes across reconnects

public currentSocketld: string; // current socket.id — swapped on reconnect

public userEmail: string | null; // Efofpt =11 &5] TZ2E0| ELX= 7. IHoIFE,

public userNickname: string | null;

public picture: string | null;

public room: Room | null;

public rtpCapabilities?: RtpCapabilities; // mediasoup-clientS device initializationS ZZf. This means that the
peer's device in the client has this ‘rtpCapabilities’, which we call normally just device RtpCapabilities.

public sendTransport?: WebRtcTransport;

public recvTransport?: WebRtcTransport;

public readonly producerMap: Map<string, Producer> = new Map();

public readonly consumerMap: Map<string, Consumer> = new Map(); // consumerId, Consumer

// [Added for Real-time Duration Sync]

// PeerZ} HXIIX] EHEF2t @5 & AlZHE)E M 22| &0 =2/t

// Bl M2 S0{= AtEtollA o] gts FEGlTo flef ERgf/Cf.

public todayTotalDuration: number = 0; // Z22/9/ LJO/E= CiStHL} 7 CFHE methodE AFE3f=A| OF-[2F publicOlL|7F 1
& ZE assignmentdl= EZ4/QZ updatedtCf.
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public chatMessages: ChatMessageInfo[] = []; // sender here is peer himself // TODO: leave room -> chatMessagest
X|/oFet.
// public readonly chatMessages: Array<{ message: string; peerld: string; timestamp: number }>

public removalTimer: NodeJS.Timeout | null;

constructor(params: {
uid: string;
socketId: string;
userEmail: string | null;
userNickname: string | null;
picture: string | null;

A

const { uid, socketId, userEmail, userNickname, picture } = params;

this.id = uid;

this.currentSocketId = socketId;

this.userEmail = userEmail;

this.userNickname = getNickname ({
userNicknameFromGoogleAccount: userNickname,
uid,

B

this.picture = picture;

this.room = null;

}

Y/
}

UDP EHY

o TCPAZE RX/E/LF UDPEH 22 (drop)=l= 32, mediasoup-client transportS| connectionstatechange O HEE 2|
3101 ICE RestartE Al &= gfL|C}.

®  comnectionstatechange I disconnected I fajled EENZE FI2HE[H ICE RestartE +85f 11, MZ2 ICE parametersZf
AHFEH UDP HEE XN &CZ A=t E 25U LILCL.

ICE Restart2| 2/

ICE agent’f failed &EN0] = ESHH RFC 8445 301 I}2f connectivity checkE 23] S EHEILICT. Of HEfoAM = HIE
RFZ7t EE/H L2 HEPE|CEtE AFE Q2 AYHAZEX] gt&L/Ct.

[f2fA] ICE RestartE S MZ2 ICE credential( ufrag) pwd )E HSELZM] ICE agentZf 0| '"MZE2 MM' Q= 2I4AI5f
& RE5}1, connectivity checkE HSRE] CIA| + 3l =& BHSL|LCY.

connectionstatechange handler

transport.on('connectionstatechange', (state) => {

if (state === 'failed') {
get().attemptToRestartIceWithGuards(transport, 'send', socket); // INPT: LHZO0JAl socketZ} transportZE O|E3{Al
guardgtcf,
}

b;
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&= gfojof7} SAlolf EHEE= 3R

Socketo]| G1ZE[0] Q2 WiBt signaling serverE Edfl ICE &/&t0f| E22t parametersE w2tel ++ Q& LIC}. Lf2fA]
Socket.10 Managere| reconnect OJHIE PHE2] LH20A] attemptToRestartIceWithGuards() & 2 &0l =S HAHHELICE

1. UDP down — TCP down — UDP up — TCP up
2. UDP down — TCP down — TCP up — UDP up
3. TCP down — UDP down — UDP up = TCP up
4. TCP down — UDP down — TCP up — UDP up

0 A2 SRE|CH2HE SocketO] CHA| STZEl= AE0f ICE RestartS +330] 0]C/of 1 Z7IX] &M SRS = AE
Lt

reconnect handler

newSocket.io.on("reconnect", () => {
const {

LeaveRoom,
attemptToRestartIceWithGuards,
sendTransport,
recvTransport,
isUserInRoom: isUserInRoomInClient,
socketResetTimer,

} = get();

// DECISION: ClearTimeout AS SOON AS a "reconnect" event occurs
if (socketResetTimer !== null) {
clearTimeout(socketResetTimer);
set({ socketResetTimer: null }, false, "socket/initialize-reset-timer");

}

newSocket.volatile.emit(
EventNames.CHECK_PEER_STATUS_IN_SERVER,
(res: AckResponse<PeerStatus>) => {
if (res.success && res.data) {
const {
doesPeerExistInPeerMap: doesPeerExistInPeerMapInServer,
isPeerInRoom: isPeerInRoomInServer,
} = res.data;
// DESIGN: /o =4{0f efEtEl= FE
// IMPT: 321X 2| A, B, C -> [1]0|XE 2= MUHZRE[S| peerStatusE ZfX|d BHEFSICE. [2]72[1, T BI1H=
LHZO0A room checkE Bt Sf=CH([FE]EE FZAX3)
/)3 F 2= F 69 JtEE = MHES JFEQE UFOoFgt. 9fLfotEH, EFEE SALXIS UXELH EHEEIX] gt ATt
& participantse UX7F o ZR8F.
if (doesPeerExistInPeerMapInServer) {
// et true OfZE0l peerMapOl SZE/1LIA O messaget TEE + Hfol gict.
if (isPeerInRoomInServer) {
// NOTE: A
if (isUserInRoomInClient) {
// NOTE: [2]
console. log("[SS, FE] -> [Room, Room]");
setTimeout(() => {
console. Log(
"invoking attemptToRestartIce with send in CHECK_PEER_STATUS_IN_SERVER ack cb",
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g
sendTransport !== null &&
attemptToRestartIceWithGuards( // <
sendTransport,
"send",
newSocket,
g
b 0);

setTimeout(() => {
console. Log(

'invoking attemptToRestartIce with recv in CHECK_PEER_STATUS_IN_SERVER ack cb",

DB
recvTransport !== null &&
attemptToRestartIceWithGuards( // <--------=--- - oo
recvTransport,
"recv",
newSocket,
b
}, 1000);
} else {
console. log("[SS, FE] -> [Room, Lobby]");
}
} else {
/) OHZEo HAZ FHE SAI0f lobbyollA FZI ZR
// NOTE: B
if (isUserInRoomInClient) {
// NOTE: [2]
console. log("[SS, FE] -> [Lobby, Room]");
LeaveRoom(false);
set({
forcedRoomExitReason: "tcp-socket-prolonged-disconnect"”,
b
} else {
console. log("[SS, FE] -> [Lobby, Lobby]");
}
}
}
} else {
console.warn("dead path is reached. Something went wrong.");
}
B
DE
b;

SocketO| CIA| HAZFE wf S210] 21 E2f AB{7F A= 2] El(RoomO QL=X] Lobbydll I=X])E 2218t 1, 71 =8}

OfLH| £27[8H=XIZ AIFA CHOJ0{ TY 2 B[S LS} ZHELICL A & BIEHS 7|ZQ2 At 0

= QU= "EHEE SALXIS] UXE L} EHEEIX] 2 HofRlE 2RSS UX2FEl SR817]" w2 2/L L},

oL O
2= 4 ZE
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Signaling Server mediasoup Transport (send/recv)

Client I

TCP(Socket.I0) 2} UDP(ICE) 7}
SA0] = A YEZ0] BHCPF S75= &g

Socket. |0 MHAZ &3 - "reconnect” O|HIE

O

Lf0fQIE] socketResetTimer 7} Q!9 clear

O

emit CHECK_PEER _STATUS_IN_SERVER (volatile)

ack(doesPeerExistinPeerMap, isPeerlnRoom)

setTimeout(0) - attemptToRestarticeWithGuards(sendTransport)

A4

setTimeout(1000) — attemptToRestarticeWithGuards(recvTransport)

[A1H]: Room 2t & S2}0[21E L LobbyZ 2] [Room, Lobby]]

238 g (ZE517] of212 Fo[2) ‘

AfH{: Lobby( 2t &) & 2210/ EE Room 22 2] [Lobby, Room]]

leaveRoom(false)

O

forcedRoomEXxitReason = "tcp-socket-prolonged-disconnect”

Signaling Server mediasoup Transport (send/recv)

Client

Edge Cases

* ICE Restart 20l L2t ACK responseE Et7] Zloj| TCP7} CA| EIEEl= 22
o TCP SocketO] 211&[= A|Z Ol ICE RestartE CIA| Al=tLICH.
* |CE Restart &= M£3t 212, ACK response?| £2t517| Kol TCPI} EIEEl= B2
o TCPZ} 2H}Z E75|M |CE Restart 2% 2 8t #1 L] F&BiL L},
o 0] FL o Bl QAT LIF0f HH 249 ACK response’t 2= EESHE 2 £4 ZX|7f BH4EH + Q&L

/Bt ICE Restart’} 52 = +E[0f 2| £ AT} SfH[E[7{Lf A M0] 110/ X] ==, ACK callback &+ LIZ0f

=={elkoy
o —
JIE THEE FIf610] S5 gl s M X HE LI

emit RESTART_ICE

socket.volatile.emit(
EventNames.RESTART_ICE,
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{ kind },
async (ack: AckResponse<{ iceParameters: IceParameters }>) => {
console. log(" [${kind}] transport AckResponse has been received.");
console. Log(
“[${kind}] transport ${transport.id} RESTART_ICE_ACK_CB is invoked with res ${ack}",
g

if (ack.success && ack.data?.iceParameters) {

try {
if (
transport.closed ||
transport.connectionState === "connecting" ||// <----------mmommimmimioooios
transport.connectionState === "connected" = // <----------oooooooooo
// "new": not started yet. It doesn't mean "freshly connected"
)

// For example, additional RESTART_ICE message, which was actually unnecessary, might have been sent
before one arrived because of abrupt socket connection up and down again.
// In that case, this callback is supposed to be invoked
console. Log(
“[${kind}] transport has been recovered already, inside RESTART_ICE Ack Callback",
g
} else {
console. log(" [${kind}] about to call restartIce’);
await transport.restartIce({
iceParameters: ack.data.iceParameters,

1;

set((state) = {
state.iceSignalingStatus[kind].isIceRestartEmitted = false;
state.iceSignalingStatus[kind].isAckResponseNotReceived = false;

1;

if (timersForIceRestartAttempt[kind]) {
clearTimeout(timersForIceRestartAttempt[kind]);

}

if (navigator.userAgent.includes("Firefox")) {
console. log("I am using Firefox");
const timerId = setTimeout(() = {
if (
transport.connectionState !== "connected" &&
Itransport.closed
) 1
if (socket !'== null & get().isSocketConnected !== false)
console. log(
“[${kind}] Right before attempting to restart ICE inside attemptToRestartIce itself (for FF)",
E
get().attemptToRestartIcelithGuards(transport, kind, socket);
}
}, 10000); // /ol ot SZEEE A2 EX socketAZEE FA5HD SEEIC). A4 2of. Cfet of g+ LHE
OllA EHEFSHZ= =K.

set((state) = {
state.timersForIceRestartAttempt[kind] = timerId;
b;
}
}
} catch (e) {
console.error(
“[${kind}] restartIce function call with the new iceParameters failed",
e,
D
}
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} else if ('ack.success) {
console.warn(" [${kind}] ack error’, ack.error);

= Ui Edge Case(Z5 ACK +41)E A[AA CfojojJ o= H5iofH Cf2af Zh& L0t 1= Z7120] ZCHH & 28t
transportOl CH3 restartice() 7} = ¥ S ZFE/0] 2|2 ATF LHHIE|Z{LF ICE MlA0] 112 +~ Q&L

Signaling Server mediasoup Transport

Client
emit RESTART_ICE { kind } (1A} 2%, volatile)
>
ACK 3} X0l TCP} CIA| ZZCHf
ZHIZE A= Atst
emit RESTART_ICE { kind } 2t 2%)
AN
ack
4 ................................................................
ack
4 ................................................................
ack
at /| [ransport.connectionState 7} 0/0] connecting/conne¢ted]

ojo] EpE Aef . 2380 FE2 (F1E)

[0/%] 55 ot &)

transport.restartice(iceParamefters)

v

islceRestartEmitted / isAckResponseNotReceived = false

transport.connectionState 7} 0/0] connected — 7t= ZZ{0f Z2]
restartice 5 &= 2]

Signaling Server mediasoup Transport

Client

(20| HI2AE &
TCP XIct H|AE

o Y& Z2/0/2E Y MBIE 2= ZH BE( (ocathost )M EEBHH WS T LI
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o BHA: £EX I|0](Peer)0l EEHEI TCP AZIE ZHA| 2 ZE56IL[21E, S210/21E £ AZU Xf&E A HAZ (Auto-
reconnect) E&C = QIef| AM0] ZA| EFE[0] EX|7F 0f2{2 AEfKZLICE
o OfF Y
o LHIA I[Z[0f adb reverse £ &t L EFS ZZ IEF AH{( (ocalhost:3000/ 3001 )0l H2E + UEE E/ZE!
= =gt
o ss FHHOIZ (ocalhost:3000 0 HZEl adb reverse EIE A7 HHE FXsl0] TE HT
AtEotH ZHHE HZE S XFEFSfLICE
o o/uff, Z|Z=ofl BB =[O UL adb reverse EIVIX] BH M AHSEo E2F0|HAETf MZE2 Al ZE (Ephemeral

Port)E &3 XA}&C 2 MAZ = +E/5tE XS EIAIEILICY.

iy

KOHH = tepkitt 2

down-tcp.sh

#!/bin/bash

if [ "$#" -ne 1]; then

echo "Error: ADBJt £Z$t 2 TCP ZE oyt ZphLCt,"
echo "CI2 HHOE HASIH ZEE HQISINR:"

echo "ss -tnp | grep ':3000'"

exit 1

fi

ESTB_PORT_BY_ADB=$1
# s MHZ HUXE Q8 adb reverse #A! M7 = TCP {3l LA kit

adb reverse --remove tcp:3000
sudo tcpkill -i lo port "SESTB_PORT_BY_ADB"

UDP X}EF E|AE (AP Isolation 23] U mfZl &0j)
AP Isolation R[5}/

o H{F:o/=Xol TCP ¢1Z ZZl(Disconnection) A|LIE|RE ZHZ5}7| QlefAl= BHIY A 7[2](42]7])E A3t Ef A
EJf HLXo[HELICH SfX[BF 3= et Bt 01 FEFCHSL = A2 2f 0| IO BB A= SR27/9 Hot HAFH O Z oI5 7+
YXOZ ofZl0] AFEHE = 214t0] UUELICE

o 2 HA 310 B0 AR M Al TGS MYS Eof Of20/EfE W EFSt= SDP 3! ICE Candidate &4t EHA7IX]
= tEE/LICE J2/LF X RTP O/C/0f XS XM &0f2] 10 5fH &£0| EEE/= 214t0] 2L

2
-
-~
ol
hu
o

r

o 201 B4 Nest)SS mediasoup SFU 252 2! IP( announcedir )& ZEICH T A2 LANOJAf SEFEL2 AMA IPE HF
2| 2 LICE. A EHLH Z27/2] AP Isolation(AA EQIE ZH2[) 7|50 2431E[0f gl0f, &2/ Bt ofojmfol2f L
o Sl= 2HFY 717 (Client)F e ES(SFU Server) Z+e] ZE X0l 24 UDP IfZ! HM&E 2fRE] A E& (Drop)A/
71 Zdo0] &lelo[d &L LY.

o OffF YAl

o HIQ! 7]7]9] USB EILIZ!/(USB Tethering) 7|5 24315101, BHIL! 7[7] |7} £ T E 0] 2} RE{(#/0]E¢0])
oS ol E HEYI &S HEEILICL
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* USBE HZE L ES2 H|E{2ISF LHOA Y& E SXE 21 AL (Subnet) LI22| AHE IPE MEA ZEHEHA &, 0f
IPE mediasoup SFUS| announcedir = & & EILICH.

o 0| REE X35 2o ke £ HE{R X7} RTP O/C/0] HZIS SFUZ &4 1 EAIZ Z27|8 (x| 1 2%
USB 70/ L59] 1:1 IERT Z2E SejAI8H IY2!S 4317 502, EAIZ 240/1/0]/2| AP Isolation HH o=
PE g6t Zf2 ZR[ELICE.

adb_start.sh
#!/usr/bin/env bash
set -euo pipefail
adb start-server

adb reverse tcp:3000 tcp:3000
adb reverse tcp:3001 tcp:3001

adb reverse --list

adb_reconnect_tcp.sh

#!/usr/bin/env bash
set -euo pipefail

adb start-server
adb reverse tcp:3000 tcp:3000
adb reverse --list

down-udp.sh

#!/bin/bash

# QIXF JH= 2ol (4707t OfY H2 A8H £ =
if [ "$#" -ne 4 ]; then
echo "Usage: $0 <interface> <ip_address> <send_port> <recv_port>
echo "Example: $0 enp102s0f3ul 10.66.99.225 40031 52874"
exit 1
fi

O

=)

n

# S T (M 3 T F0iE g 4
# AP Tsolation 93 AlOlE EIHiY UEY SlE{HOIA 0|ST BEEre Ip FAS Y2oio BILICE.
INTERFACE=$1

IP_ADDR=$2

SEND_PORT=$3

RECV_PORT=$4

echo "Applying iptables INSERT rules..."
echo "Interface: SINTERFACE, IP:S$IP_ADDR, Send Port: $SEND_PORT, Recv Port:SRECV_PORT"

# Send transport (O|C|0] &4 ZE KjCh)
sudo iptables -I INPUT -i "SINTERFACE" -p udp -d "SIP_ADDR" --dport "SSEND_PORT" -j DROP
sudo iptables -I OUTPUT -o "SINTERFACE" -p udp -s "SIP_ADDR" --sport "$SEND_PORT" -j DROP

# Recv transport (O|C|0f =4 ZE X}Ch)
sudo iptables -I INPUT -i "SINTERFACE" -p udp -d "SIP_ADDR" --dport "SRECV_PORT" -j DROP
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sudo iptables -I OUTPUT -o "SINTERFACE" -p udp -s "SIP_ADDR" --sport "SRECV_PORT" -j DROP

echo "Done.

up-udp.sh

#!/bin/bash

# QIX} 7 =Rl (4707t ofd H2 A BY £H =
if [ "S#" -ne 4 ]; then
echo "Usage: $0 <interface> <ip_address> <send_port> <recv_port>
echo "Example: $0 enp102s0f3ul 10.66.99.225 40031 52874"
exit 1
fi

O

)

n

# Hs o2y
INTERFACE=$1
IP_ADDR=$2
SEND_PORT=5$3
RECV_PORT=$4

echo "Applying iptables DELETE rules..."
echo "Interface: SINTERFACE, IP:SIP_ADDR, Send Port: $SEND_PORT, Recv Port:S$RECV_PORT"

# Send transport X}Ch SfiX|
sudo iptables -D INPUT -i "SINTERFACE" -p udp -d "SIP_ADDR" --dport "S$SEND_PORT" -j DROP
sudo iptables -D OUTPUT -o "SINTERFACE" -p udp -s "SIP_ADDR" --sport "$SEND_PORT" -j DROP

# Recv transport Xpch s
sudo iptables -D INPUT -i "SINTERFACE" -p udp -d "SIP_ADDR" --dport "SRECV_PORT" -j DROP
sudo iptables -D OUTPUT -o "SINTERFACE" -p udp -s "SIP_ADDR" --sport "SRECV_PORT" -j DROP

echo "Done."

Footnotes

1. The component name has now been renamed to Timercontroller - <

2. type TimersStatesType = TimerStateType & PatternTimerStatesType - Github source code link < <2
3. function useState<S>(initialState: S | (() =>S)): [S, Dispatch<SetStateAction<S>>] <
4. https://w3c.github.io/ServiceWorker/#service-worker-lifetime <

5. index.tsx, sw.js <
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https://github.com/Yonghwan-Song/pomodoro/blob/bb5c1d3b0623ff6d507d14494f7d678837d16581/client/src/types/clientStatesType.ts#L1-L15
https://w3c.github.io/ServiceWorker/#service-worker-lifetime
https://github.com/Yonghwan-Song/pomodoro/blob/bb5c1d3b0623ff6d507d14494f7d678837d16581/client/src/index.tsx#L678
https://github.com/Yonghwan-Song/pomodoro/blob/bb5c1d3b0623ff6d507d14494f7d678837d16581/client/src/sw.js#L82-L84

