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Learning Guide

Let's look at what we will learn today.

In Session 3, we structured our app's features into entities, fields, relationships, and PK/FK keys to produce
the Data Structure Specification. However, a data structure alone cannot run an application. Today, we will
design how these components connect within an active system: dividing responsibility across user interfaces,
storage, and Al API calls, mapping the data flow for each request, and synthesizing everything into a unified

System Architecture Diagram.

1) Partition core app functionality into distinct system components.
2) Map data processing flows —including storage, retrieval, and generation mechanisms.
3) Define systemic response workflows triggered by user interactions.

4) Synthesize all system components into a comprehensive System Architecture Diagram.
< Session 4 Lecture Video >

P Video Link: http://edu.e-icon.or.kr/courses/5e64b056-783c-4ab3-8108-30b4854cfOb7/lessons/9f56ab8e-7fab-44e2-b061-
79fal6d458ch
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This session is about system architecture design. In the last session, we turned features into data structures.
Now, we'll take it one step further and design how those structures connect within a real system. In other

words, where does the Ul run? Where is the data stored? Where do we call the Al?

And how do all these parts work together as one system? That's what we'll explore today. We'll break the

system into components like Frontend, Backend or Function, Database, and Al API.

Then we'll organize the data flow and user—system interactions, and finally bring everything together into a
system architecture diagram.
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Today's Goals

Goal / Check / Output
Map app features to Is this architecture Architecture
system components implementable? diagram
Frontend + Do roles overlap? + Components list
Backend / Function s the data flow natural? + Data flow
DB / Auth / Storage + Can we save, query, call Al? * User-System interactions
+ Al API/ External * Any missing connections? + Full connections

Feature > Component > Flow = Interaction > Architecture

Today's goal is to turn app features into a real system structure. Last time, we organized features into data

structures. Now, we'll design which system components actually run those features.

First, we'll separate the roles: the Frontend that handles the user interface, the Database that stores data,

services like login or storage, and external components like the Al API.



Next, we'll trace how these parts connect step by step. Finally, we'll bring everything together into one
system architecture diagram. We'll check our design with two simple questions: Is this structure actually
buildable?

And does everything work smoothly from saving to retrieving data to making Al calls?
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System Components We'll Cover Today

Before drawing the architecture, let's clarify what each component does

Frontend How do they connect?
Buttons * Input fields - List displays

Backend / Function

Request handling - Security * Relaying

e.g., request to generate a recommendation

Backend / Function

e.g., mood records, memos

Supabase
Bundles DB, Auth, ar e Auth (login) - Storage (files)

The order in which these components connect is the system architecture

Before we jump into the design, let's quickly review the system components we'll use. You'll see these terms
often, so understanding them first will make everything easier. The Frontend is what users see and interact

with — buttons, input fields, and screens.

The Backend or Function runs on the server. It receives requests, processes them, and handles tasks that
require security or shouldn't be exposed directly. The Al API is how we connect to external Al services. For
example, when generating a recommendation, we send a request through the Al API.

The Database stores and retrieves data — things like mood records or user notes. Supabase is a service that
combines Database, authentication, and storage in one place. It lets you handle login and file storage easily.

What matters most is how these components connect.

When a user inputs something on the Frontend, the request goes through the Backend or Function, and then

to the Database or Al API. That connection flow is exactly what we'll design in this session.
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Why System Architecture?

Features and data alone don't run an app
You must decide where each piece runs

Features without structure?

@ Mixed roles @ Invisible data flow
Screen, storage, and Al Hard to see where input
roles get unclear goes and is stored

@ Hard to extend/modify @ Hard to verify
More features Hard to tell if the
= more rework design actually works

Architecture = turning features and data into a real structure

In the last session, we organized features into data structures. But having data structures alone doesn't
make an app work. To actually build the app, we need to decide where each role belongs — where the Ul

runs, where data is stored, and where the Al is called.

Without this separation, the roles of Frontend, Database, Function, and Al APl get mixed together. And once
that happens, it becomes hard to track the data flow — where input goes, where data is stored, and where
it's retrieved.

As you add more features, you'll have to keep restructuring everything, and it becomes difficult to tell
whether your design will even work. That's why system architecture design is important. It's the process of

turning features and data into a real, connected system.
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From TD-3 to TD-4

Turn the data spec into architecture

TD-3 output > TD-4 input

| Already Defined . Next to Define

Entity list * Frontend tasks

Key fields Supabase / DB storage
Relationships (1:1 / 1:N) *  Function / Backend tasks
PK / FK * Al API call points

Feature support check + Full data flow & connections

A data spec is needed to draw the architecture in detuail

In the last session, we defined the data structure. We identified the entities we need, the fields they contain,
the relationships between them, and their primary and foreign keys. Now in this session, we build the full

system structure on top of that.



We decide which features run on the Frontend, which data is stored in the Database or Supabase, which
tasks are handled by the Backend or Function, and where the Al API is used. If the last session was about

defining the data structure, this session is about turning that into a working system.

That's why the data structure isn't just a document — it's the foundation for designing your system

architecture.
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Today's Example App

The same app, now from a system view

Purpose @ Log mood @ Add memo

Log moods, review with memos,
and get simple recommendations Select today's Add a short note
mood state or context

Target Users

Users tracking daily @ Activity recs @ View log
mood changes easily

- Get a simple recommendation Review past
Today's components from your mood mood records
+ Frontend 3
+ Supabase / DB
Al API
If needed: Function/Backend .
needed: Function/Backe Core flow Input & Save > Generate > View

From here on, we'll design the system using an example app. Our example is a well-being app that records
user moods and provides simple Activity Recommendations. Users select their mood and can write a short

memo. Based on that, the app suggests simple activities or tips.

Users can also view their past records. At first, this may sound simple. But when you actually try to build it,
guestions like 'What data do we need to store?' immediately come up. From the next step, we'll translate

these features into system terms.
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Step 1. Identify Components

Find which element runs each feature

Rule | Explain where each feature runs

@ Screen/input parts Example: MindWell app

Where user input Add memo
and results happen

@ Storage/auth parts

Where save, lookup, Activity recs
and auth happen »

Fror Frontend Supabase

@ Generation/relay parts n / Backend DB

If Al calls or security,
use Function/Backend Feature > Element > Role




At this stage, don't think about code yet.
First, identify which system components are needed.

User input and screen display are handled by the Frontend. Saving and retrieving data is handled by the
Database or services like Supabase. If you need to call external APIs or handle secure logic, a Function or

Backend sits in between.

In our example: Mood Recording and Memo Writing use the Frontend for input and the Database for
storage. Record Viewing works the same way. Activity Recommendations are different. They require calling

an Al API, so a Function or Backend needs to be placed in between.

The goal here is to map each feature to the right system components.
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Practice 1. Feature>Component Map

Connect features to components

For each feature, note which components are needed

Feature Components Why needed
Log mood Frontend, ________ To save user input
Add memo Erontend: ... . . To save memo as record
Activity recs Frontend, _, Al API To generate & show recs
View log Frontend, _;_ To retrieve records

Hint | Supabase / DB - Function / Backend - Al API - Frontend

Now let's connect features to system components. We'll organize them into a table. Mood Recording needs

a screen for input and a place to store data — so it uses Frontend and Database. Memo Writing is similar.

Activity Recommendations require generating results, so they involve the Al API, and possibly a Backend or
Function for intermediate processing. Record Viewing retrieves stored data and displays it, so it uses

Frontend and Database.

The purpose of this step is to help you get used to translating features into system roles.
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Step 2. Organize Data Flow

Trace input flow: save, lookup, generate

Rule | Explain as flow, not a list

@ Find start point Example: MindWell app

Where the user inputs Add memo
and what they request

@ Check middle path

Which elements handle
save, lookup, and generate

@ Confirm end point

Where the result saves
and returns Input > Process 2 Save/Gen - Response

Next, we look at how these components connect as a flow. It's not enough to list components — you need to
describe how data moves through the system. Where does user input start? Which components does it pass

through? Where is it stored, or how does it return to the screen?

For example: Mood Recording starts with user input on the Frontend, then gets stored in the Database.
Memo Writing follows the same pattern. Activity Recommendations are different.

The request starts on the Frontend, goes through a Backend or Function, calls the Al API, and returns the
result to the user. Record Viewing starts with a user request, retrieves stored data, and displays it on the

screen.

The key idea is to understand features as data flows, not just component lists.
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Step 3. User-System Interactions

From user actions, trace system response

Rule | Explain as flow, not a list

What user taps Log a mood Add a memo
and what they request

@ System response

Order of input, save,
generate, and lookup

@ Returned result e 8 St ek
>e > sul S list/details

Save done, recommendation,
or lookup screen User action > Response = Display

Now let's look at the system from the user's perspective. Instead of focusing only on components, we
describe what the user does and how the system responds. For Mood Recording, the user selects a mood

and saves it. The system stores the data and shows a confirmation.



Memo Writing follows the same pattern. For Activity Recommendations, the user requests a
recommendation, the system calls the Al, generates a result, and displays it. For Record Viewing, the user

requests to view records, the system retrieves the data and shows it on screen.

This step helps you understand the system as a user experience flow.
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Step 4. Bundle as a Diagram

Visualize components and flow as one structure

Supabase Function / Backend

« Auth « Al call relay

- DB + Security
Result saving

+ Storage

Al API Frontend

+ Generate * Input
recommendations + Display

Components + Data flow = Architecture

Now we bring everything together into one architecture diagram. The user interacts through the Frontend.
Features like Mood Recording, Memo Writing, and Record Viewing mainly connect the Frontend and the

Database through Supabase. Supabase handles authentication, storage, and data retrieval.

Activity Recommendations are more complex. The request starts at the Frontend, goes through a Backend or
Function, calls the Al API, and returns the result. If needed, the result can also be stored back in the
Database.

This diagram shows the entire system at a glance — all components and how they work together. At this

point, you now have a complete system architecture.
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Recap So Far

Components, flow, and interactions, all in one architecture

@ Features > Components @ Map the data flow
Separate Frontend, Supabase/DB, Paths for input, save,
Function/Backend, Al API roles lookup, recommendation generation

@ Interactions by user action @ Bundle Syery thing
info a diagram
Explain the Request > Components + flow as
Process - Result flow one connected structure

Feature » Component > Flow = Interaction 2 Architecture

That's the core flow of this session. We started by mapping features to system components. Then we
organized the data flow — how data is stored, retrieved, and how Al results are generated. We also

described how the system responds to user actions.

Finally, we combined everything into one architecture diagram. In short, this session is about turning

features and data into a system that can actually be built.
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Final Recap / Submission Check

Organize today's work into a diagram

Today | Feature » Component - Flow > Interaction > Architecture

) Submission Example ' Good Submission Criteria

Components list Are role distinctions natural?
Data flow + Is the data flow unbroken?
User-System interactions * Do requests and responses connect?

Architecture diagram *  Full structure in one diagram?

System architecture design turns features and data into an implementable structure

Let's wrap up this session. In this session, we mapped features to components, organized data flow,
described user interactions, and built a system architecture diagram. Your final submission doesn't need to

be complex.

It should clearly show: what components exist, how data flows, how the system responds to users, and how
everything connects as one structure. A good design has clear roles for each component, smooth data flow,

and a complete path from user action to result.

In the end, system architecture design is about turning ideas into a real, working system.



Review Quiz

Q1. Which system component handles user input and display in the mood logging feature?
A. Al API
B. Frontend

C. Supabase

Q2. Which is most suitable for actually storing records in the memo writing feature?
A. Supabase / DB

B. Al API

C. User

Q3. In the activity recommendation feature, which can serve as an intermediate processing layer before
calling the Al API directly?

A. Note
B. Function / Backend

C. User

Q4. Which is the most natural data flow for the record lookup feature?
A. User > Al APl - Supabase
B. User - Frontend - Supabase / DB - Frontend

C. Frontend - User - Supabase

Q5. Which best describes the purpose of a system architecture diagram?
A. To make slides look prettier
B. To show components and data flow as one connected structure

C. Tojust list DB table names



