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WORLD CONTEST
Data Structure Design

-Session 3-

Learning Guide

Let's look at what we will learn today.

In Session 2, we designed the core Al feature. Today, we will architect the underlying data structure that
powers both the Al module and the broader app logic—determining what information to store, how entities
relate to one another, and whether the schema effectively supports our app's functionality. We will isolate
required data fields, group them into entities, establish relationships and keys, and finalize a complete Data

Structure Specification.

1) Extract data requirements for each feature and differentiate stored data from user input.
2) Group individual data attributes into structured entities (tables).
3) Establish relationships between entities and assign Primary Keys (PK) and Foreign Keys (FK).

4) Build a comprehensive data dictionary and validate that the schema supports all app features.

< Session 3 Lecture Video >

P Video Link: http://edu.e-icon.or.kr/courses/5e64b056-783c-4ab3-8108-30b4854cfOb7/lessons/5dfbc771-f8ea-4be9-b7e7-
1cbc7b2cac4b
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This session is about Data Structure Design. It's not just about learning databases. It’s the process of turning

the features we planned into actual data that we can build. We will look at what information to store, how it
connects, and if it really supports our app. In the next 30 minutes, we will extract data from features, group

them into tables, and create a Data Structure Specification.
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Today's Goal
Today's Goal / Check Questions / Output

Structure the necessa .
Y Does this data structure Data Structure
data to enable feature ; .
: ) fully support core features? Specification
implementation
« Canit store? g
Define app data requirements = Can it retrieve? E:frr:i;'l‘;c;ble)
« Group data into entities » Can it update/delete? v . )
. 0o . ationshi dk . Does feature fi X Relationships / PK / FK
rganize relamnonsnips an eys es re Tiow stay ture-level CRUD Check
connected?

[ Feature > Data > Entity > Relation > Field » Check ]

In the last session, we designed Al features. Now, we will design the data structure that supports those
features. Our goal isn't just to draw tables. We need to decide what data to collect and how to group it. By
the end of this class, we’ll organize everything into a specification format. Later, we can extend this to

system architecture.



/v SDG3 - Good Health and Well-being

Why Do We Need Data Structure?

Talking about an idea is different from building it.
You need to decide what to store and how to connect it.

Features exist, but no data structure?

@ No storage criteria @ Inconsistent naming

Without defining what to record,

Calling the same data differently
data won't be preserved

causes confusion in development

@ Broken relationships @ Forced to redesign

Users, records, recommendations
become impossible to connect

When adding DB or expanding features,
you rebuild from scratch

Data Structure Design = Translating features into implementable data

Talking about an idea is different from building it. For example, a "mood record" needs details: Who is

recording? What is the value? When was it saved? Without a clear structure, data becomes messy and

relationships between users and records will break. If you start coding without this design, you'll have to

redo everything later. Data structure design is what makes features implementable.
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Today's Example App

Let's convert features into data structure using one example app

PUI‘p ose @ Mood Log @ Write Memo
Helps users record daily mood
and reflect with short memos Today's Leave a short

mood state description or context

Target Users

@ Activity Tips @ View Records
Users who want to

track emotional changes simply Provide simple tips Review previous
based on recorded mood mood records

Select Mood > Write Memo - View Tips - Review Records

Let’s use an example: a Well-being App. Users record their mood and get activity recommendations. They

can also write a short memo and review past records. It sounds simple, but you must ask: "What exact data
should we store?" Let’s convert these features into data step-by-step.
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Step 1. Extracting Required Data from Features

When you look at a feature, see what data needs storing
Distinguish stored records from temporary inputs

Key Rule | Don't store data without justifiable reason

@ View features as actions

Example: Mood Log

Yarite cown what the user closs Action Data Pieces Storage Decision

@ Extract data pieces

Store

Today's - user_id

= %
Write required values as nouns mood state mood_value Previous records

is selected recorded_at need retrieval

@ Decide whether to store

Record or temporary?

Feature > Data Pieces > Storage Decision

First, ask: "What data does this feature need to work?" Remember two rules.
Rule 1. Separate data that needs to be stored from temporary inputs.
Rule 2. Don’t store data if there is no clear reason to save it.

The process is simple. Action: Write what the user does (as a sentence). Data: Pick out the nouns (data

pieces). Store: Decide if it needs to be a permanent record.

For example, in "Mood Recording," we need user_id, mood_value, and recorded_at. Since users want to see

these later, we must store them.
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Practice 1. Feature 2 Data Mapping Table

List 2-3 data items per feature and classify storage

1-min Practice

Note required data / type / reason for each feature

Feature  Required Data Type Why Needed

Mood Log  mood_valve, ______, | Store  Who / what mood / when recorded
Write Memo  note_text, ______ Store  To leave a memo linked to a record
Activity Tips  ______, Input  Reference for recommendations
View Records wser_id, ______, Query To retrieve previous records

Hints | user_id * recorded_at - entry_id - note_text - current_mood - date_range - recommendation_text

Now let's apply the Step 1 principles in an actual table format. In the previous slide, we saw the flow of
looking at features, extracting data pieces, and deciding whether to store. This time, we practice organizing
that process for each feature. Think of each row as one feature, and try writing 2-3 data items needed for
that feature. The important thing here is not creating table names yet, but fully extracting the data pieces

each feature requires. For example, the mood recording feature needs not just mood_value but also user_id



and recorded_at to know who recorded what and when. The memo feature might look like note_text alone
is enough, but you also need a connecting value like entry_id to identify which record the memo belongs to.
Activity recommendations are slightly different — here, temporary input values like current_mood or
note_text used for generating recommendations are important. Record viewing needs conditions like
user_id and date_range to find previous data. In summary, this table's purpose isn't getting the right answer

— it's practicing translating features into a data perspective.
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Step 2. Grouping into Entities (Tables)

Organize scattered data into groups describing the same subject

Key Rule | One entity should describe one subject
@ Find the same subject
ta Piece User MoodEntry

Like users, records, recommendations —

identify what the data describes a user_id mood_value
m——————————— user_id
@ Group co-moving values moodivalue
Values always stored recorded_at 152

or retrieved together form one group Note

note_text

@ Name the enﬁ'ry recommendation
_text

Name grouped data: User, MoodEntry,
etc,

note_text recommendation_text

entry_id entry_id

In the previous step, we extracted data pieces by feature. But in this state, the values are still scattered and
the structure isn't clear. So now we need to group similar data into entities — table candidates. The key rule
here is simple: one entity should describe one subject. For example, user_id is a value describing the subject
"user," while mood_value and recorded_at describe one event called "mood record." note_text can be seen
as the subject "memo," and recommendation_text as "recommendation result." So these data pieces can be
organized into groups like User, MoodEntry, Note, and Recommendation. The goal of this step isn't finding
the perfect answer — it's organizing scattered data by the subject it describes. Once entity candidates are

organized, the next step is defining how they relate to each other.
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Step 3. Relationships + PK/FK

Define how entities connect and set keys to identify/link them
Key Rule | PK identifies itself, FK connects to others

. MoodEnt
@ See what connects to what Example: MoodCheck App i

Like users, records, recommendations — User F::l|(( T:L j :
identify what the data describes
PK user_id
@ Define PK first
Note
Set a unique ID
to distinguish each entity PK note_id

FK entry_id

FK entry_id

@ Create relationships with FK

Bring another entity's PK to create a link En.m.y = Relu'ﬁonship > PK/FK

In the previous step, we grouped data pieces into entities. Now we need to define how those entities
connect to each other. First, remember the roles of PK and FK. PK, or primary key, is the value that identifies
each entity as itself. FK, or foreign key, is a value brought from another entity to create a connection. For
example, the User entity can be identified by user_id. MoodEntry, being one mood record, needs an
entry_id, and to connect this record to a user, it needs user_id as an FK. Note and Recommendation work
the same way — each may have note_id and recommendation_id as their own identifiers, and entry_id as FK
to know which mood record they belong to. In terms of relationships, one user can leave multiple mood
records, so User and MoodEntry have a 1:N relationship. In this example, we simplified by assuming one
memo and one recommendation per mood record, making them 1:1. The important thing is that defining

relationships and keys makes the data structure actually implementable.
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Summary So Far

Converting features to data structure works like this

Extract required data pieces from - . o

Distinguish stored vs input values Organize .values describing the
same subject
@ Define relationships between entities @ Define PK and FK
See what connects and PK identifies itself,
define 1:1 or 1:N relationships FK connects fo other entities

Data structure design converts features into implementable form

This concludes the core flow of data structure design. First, you need to extract required data pieces from
features, distinguishing between stored values and temporary inputs. Then group scattered data pieces into

entity candidates based on the subject they describe. Once entities are organized, define relationships —



determine what connects to what and whether it's 1:1 or 1:N. Finally, set PK and FK to make the structure
actually implementable. PK identifies itself, FK connects to other entities. In summary, data structure design
is the process of converting feature descriptions into implementable form. Now let's verify this flow with

some questions.
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Step 4. Data Dictionary

Organize each entity's fields: name, type, description

Don't just list names — explain what each stores

Entity Field NAme Type Example Description
User user_id UUID / String Unique ID identifying a user

] MoodEntry entry_id UUID / String ID of the mood record
MoodEntry user_id UUID / String FK linking fo user's record
MoodEntry mood_value Enum / String Mood value selected by user
MoodEntry recorded_at Datetime Timestamp of recording
Note note_text Text Short memo about mood
Note entry_id UUID / String FK: which record memo belongs to
Recommendation recommendation_text Text Recommendation text
Recommendation entry_id UUID / String FK: which record this is for

Field-level detail is needed for implementation

Once entities and relationships are set, you need to get down to field-level detail for actual implementation.
A data dictionary is a table that briefly describes what fields each entity contains, their types, and what they
mean. The important thing is not just listing field names but also explaining what each value stores. For
example, user_id is a value that identifies a user, and mood_value is the mood value selected by the user.
recorded_at represents the timestamp of recording. To implement relationships, FK fields must also be
shown. For example, MoodEntry's user_id connects to User, and Note's and Recommendation's entry_id
each indicate which mood record they're linked to. In other words, a data dictionary isn't just a list — it's the

step that makes data structure concrete enough for implementation.
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Step 5. Does This Structure Fully Support Features?
Review from feature perspective, check for missing values

Key Rule | Data structure must support features end to end

@ Can it store? Example: MoodCheck App

Do the needed values Mood Log Write Memo
actually get stored? ;
value, user_id, entry_id, note_text

@ Canit beretrieved? recorde _at — storable rec ord linkable

Can records be queried Activity Ti
or linked to other data?

@ Any missing values?

Does the core flow stay unbroken? Good data structure = Store, Connect, Retrieve naturally

mood_value,

Here we review the structure from the feature perspective. When building a data structure, what matters
isn't how it looks but whether it supports actual features end to end. So we check three things. First, are the
values needed for the feature actually stored? Second, can they be retrieved later or connected to other
data? Third, are there any missing values in the core feature flow? For example, mood recording needs
mood_value, user_id, and recorded_at to be storable. Memos need entry_id to connect to a specific record.
The query feature also needs to find records by user and timestamp. In other words, after building a

structure, you must always come back and verify from the feature perspective.
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Final Summary / Deliverable Check
Organize today's work into a data structure spec
Today's Flow | Feature » Data > Entity > Relation & PK/FK = Field > Check

] \j Final Deliverable Example ‘ Criteria for Good Deliverables

Enfity list Properly grouped by subject?
Key field list *  Natural relationships and keys?
Relationships (1:1 / 1:N) Clear field descriptions?

PK / FK Actually supports app features?
Feature support check

Data structure design converts descriptions into implementable structures

Now let's wrap up today's content. We extracted data pieces from features, grouped them into entities,
defined relationships and PK/FK, and detailed fields. Finally, we checked whether this structure supports
actual features. The final deliverable doesn't need to be complex. If it includes entity list, key fields,
relationships, PK and FK, and feature support checks, it has the basic form of a data structure specification.
The criteria for a good deliverable are clear: whether data is properly grouped by subject, whether

relationships and keys are natural, whether field descriptions are unambiguous, and whether it actually



supports app features. In summary, data structure design is the work of converting feature descriptions into

implementable structures.



Review Quiz

Q1. What perspective best describes values like current_mood and note_text in the recommendation

feature?
A. PK
B. Input value

C. Relationship info

Q2. Which combination is hardest to group into one entity?
A. mood_value + recorded_at
B. note_text + entry_id

C. user_id + recommendation_text

Q3. If one user can have multiple mood records, what is the User—-MoodEntry relationship?
Al:1
B.1:N
C.N:N

Q4. Which item must be in a Data Dictionary?
A. Background color, icon, font
B. Screen name, button count, pages

C. Field name, type, description

Q5. What value must Note have to link to a MoodEntry and support the memo feature?
A.entry_id
B. recommendation_text

C. mood_value



