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The Five Pillars of SQL Architecture

‘|:Tahle a drafting annonatior [Drafting sectmoric table, }
J high-quality drafting paper annoutize diagnostic table.
The SQL Command Taxonomy Matrix |
x = - = L ST =lic _w,
— | DDL Purpose: Core Commands: Target:
BB Structural framing. CREATE, ALTER, DROP. Schema configuration.
[ ~ (Data Definition Language) J |
e ™ = el T4 [P ililE
DML Purpose: Core Commands: Target:
' ' ontent management. ; : . || Row-level data.
(Data Man|pu|at|0n Language) Content t INSERT, UPDATE, DELETE Row-level dat
L M f i L 4
* r 7 R 10 i B = T 5
DQL Purpose: Core Commands: Target: et Lot |
(Data Query Language) Information retrieval. SELECT. Data extraction and viewing. La”d viewing. |
L 2| B ilE =l
DCL Purpose: Core Commands: Target:
ccess governance. ; : ser permissions.
~ (Data Control Language) A g GRANT, REVOKE U Issi
= = == —= =
TCL Purpose: Core Commands: - Target:
| (Transaction Control Language)J State safety. COMMIT, ROLLBACK. LOperatlon sequences.
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Initializing the System Environment

MySQL Engine

MySQL is an open-source
Relational Database
Management System
(RDBMS). It serves as the
foundation for multi-user
environments and web
applications (compatible
with PHP/Python).

[_Note: Creates a new
’ _ database. Names must be
CREATE DATABASE StudentDB S meaningfuL avoiding spaces

Land special characters.

ante: Selects the active
USE StudentDB; - ---eoeevevevninineninnnn environment. This is a
mandatory step before any

I ilt.
l_struc:tur:al tables can be built -
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Defining Structural Schemas

IS =1
The Target Identifier.
=]
W
> CREATE TABLE Students (

T il StudentID INT PRIMARY KEY I 7!
The DDL Acti ! The Building Material
(Insthtiatesceti!ﬂgw Name VARCHAR(].OO) ,A < i (Sgeé;:‘ieglgxagt%r;?as

ik data structure). ] Major VARCHAR(50) i types allowed). ]

)
IS 1l

The Anchor
(Establishes the unique
identifier for every future record).
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Selecting the Right Building Materials

Schema Builder X

1
1
|
1
‘.
|

BOOLEAN ¢

oje
IR 1
IIRIE W
LT :
o s olo
#\xz}\ﬁ ® . _/
\ T N\ |
=T all
INT VARCHAR DATE FLOAT BOOLEAN |
—{Solid numeric foundation. || Variable-length flexibility. Chronological markers. Precision numbers. |- Binary switches. J
Used for whole integer Adapts to text strings like Essential for tracking Used for decimals like Simple True or False
values like IDs and names and emails without chronological events. financial values or logic gates.
quantities. wasting storage. = | measurements. |
= o] | = = =]
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The Data Manipulati

Phase 3 - Modify

UPDATE Students SET Major
‘Information Technology'
WHERE StudentID = 101;

(Requires a precise condition to
prevent catastrophic overwrites).

s 2l a1
Phase 4 - Purge Phase 1 - Ingest
DELETE FROM Students INSERT INTO Students
WHERE StudentID = 101; VALUES (101, 'John',
(Deleted data cannot be easily Computer Science’);
recovered; strict WHERE clauses (Values must strictly match
L are mandatory). column data types).
=]
—

Phase 2 - Retrieve

SELECT * FROM Students;

(The fundamental query command;

asterisk fetches all columns).

=1
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The Anatomy of Precision Queries

—I:Raw Data

_Tup Filter Layer (The Selector):
SELECT * FROM Students
(Grabs the raw dataset).

Middle Filter Layer (The Filter):
WHERE Major = 'Computer Science'
(Applies logical operator constraints to ensure
data accuracy).

Bottom Filter Layer (The Pattern Matcher):
WHERE Name LIKE 'J%'
(Searches text patterns; the % wildcard represents
multiple characters, catching names like “John” or

"Jane”).
® ﬁ%esult: A pinpointed, highly accurate data
| retrieval.
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Organizing and Distilling Information

SORTING AGGREGATING

T -k Compressing thousands of rows into single
L CHET I DENT S J) insights using mathematical functions:

; "COUNT() " : Totals the number of records.
"SUM()" :Adds values together.
:| "AVG() " :Calculates the mean.

ASC: Ascending order (A-Z, 0-9).

"MAX()" :Identifies the highest and lowest extremes.
DESC: Descending order (Z-A, 9-0).

_ "MIN()" :ldentifies the highest and lowest extremes.
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Categorical Logic and Grouping

s 2l

L_SELECT Major, COUNT(x) FROM Students GROUP BY Major; |

Mixed Data Stream

T — - The system groups records
1GROUP BY Major | by a shared category first.
25 AT —NO\\ - It then runs aggregate
| functions independently on
O\ each resulting “bucket”.
Arts \

- Essential technique for
statistical analysis and
generating business reports.

o0 I

r 1
"COUNT ()’
2
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Enforcing Relational Integrity

PRIMARY KEY
(Ensures every record in
the home table is unique)

— UNIQUE
Prevents
L NOT NULL ;:inugléca;;ﬁgtries
Rejects any ol n!? =

empty, missing
data.

—— CHECK

Validates that data
meets specific logical
parameters before
entry.

Ze)>-INDUSTRIAL E

s

:".fJ'."J-

—— (Links to a Primary Key
in another table,
preventing orphaned
records)
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The Relational JOIN Matrix

INNER JOIN LEFT JOIN
§ Syntax: g
SELECT Students.Name, Courses.CourseName
FROM Students INNER JOIN Courses Use Case: Foundation Retention. Returns all records from
|_GN Students.StudentID = Courses.StudentID; 5 the left table, and any matching records from the right.
| |
| !
RIGHT JOIN FULL JOIN
Use Case: Dependency Focus. Returns all records from Use Case: Total Integration. Returns all records when
the right table, and any matches from the left. there is a match in either left or right table.
A%
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Controlling the Timeline with Transactions

Transaction Control Language (TCL) ensures data consistency
by bundling operations into a single unit of work.

— — —
— —

G ST T
f&’/"f H“‘-i:\\\
e |
_//,f ROLLBACK N
f: : ,’f i 4 A AV
L \ R
4 VAT
pr =
COMMIT Error
&
I , ) r :
The Lock-in. Permanently The Rewind. Instantly reverts the
saves all changes made during database to the last committed state,
the current transaction, preventing incomplete or erroneous
creating a new safe state. operations from corrupting the
y - system.
& 4
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Establishing System Security Protocols

|
77

o
o ——
YR AN LAy

E Outer Ring (The Gate): User Authentication
B Verifying identity before granting system entry.

>

S “‘-‘-~m\,_,_,_'__,__....,.

N

N

" Middle Ring (The Permissions): Access Privileges .
Using DCL to strictly define what users can read,
. write, or alter.

et
1

SYNWAY

My
s gy

§ Inner Ring (The Vault): Data Encryption
» Scrambling stored data to render it unreadable to

V /4 _ unauthorized extraction. B

%ﬁ*‘_ﬁ' .' o ,77,/’

The Failsafe: Backup and Recovery mechanisms to ensure total system restoration. ;
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The Architecture in Action

Real-world Applications: Essential for E-commerce systems, Hospital databases, Banking applications, and Student registration.

DDL in Action: Architecting
the core 'Products' and
'‘Customers' tables.

CREATE TABLE Customers |
CustomerID INT PRIMARY KEY,
FirstNawe VARCHARIS8),
LastName VARCHAR(S0),

\ Emall VARCHAR(108) UNIQUE

L

CREATE TABLE Products (
ProductID INT PRIMARY KEY,
ProductName VARCHAR(108),
Price DECINAL(18, 2),
StockQuantity INT

);

DQL in Action: JOINing ‘Orders’ to
‘Customers’ to generate shipping
reports.

DML in Action: Updating the
'Inventory’ count when an item

is purchased.
UPDATE Inventory

SET StockQuantity = StockQuantity - 1
WHERE ProductID = 123;

BEGIN TRANSACTION;
-- Payment processing steps
IF PaymentSuccess THEN

TCL in Action: Securing the
5 payment gateway—if a card fails,
the entire transaction ROLLBACKS.
~Na

SELECT Customers.FirstName, Customers.LastName, Orders.OrderID, COMMIT;
Orders,.ShippingAddress ELSE

FROM Orders ROLLBACK:
JOIN Customers ON Orders.CustomerID = Customers.CustomerID; END IF;
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The Developer's Blueprint Challenge

= ol
Mission Parameters (Mini Project) |

.J Conceptualize and design a simple database schema.

._l Execute DDL to construct the tables and constraints.

[ Ingest sample data using proper DML operations.

- Generate synthesized reports utilizing DQL SELECT 1[

queries, aggregations, and JOINS.
Q Q|

——— > A o T——— S LA .

Closing Thought: SQL is the essential language of system architecture.
Continuous practice transforms syntax memorization into architectural proficiency. g ;

r.\
A~
ASST.PROF.DR.VARIYA YENP
Lecturer, Program in Industrial Education
Faculty of Science and Technology Nakhon Pathom Rajabhat Universit

YN




	Nakhon Pathom Rajabhat University
	Building the Modern Database
	SQLProgramming and Architecture
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG



	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG


	Nakhon Pathom Rajabhat University
	Database Management
	9653005
	ASST.PROF.DR.VARIYA YENPERNG



