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(BEGINNER FRIENDLY - 2026)

Database B¢3les e@®rmwe?
Introduction to Databases

ESDBOB BHOWEHOB e56E@ BoedE e9H2)® * Python + SQLite + SQL
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SQLite database % ¢ books search ©8®, borrow/return §8®, report &) 5:8® ese
safe backup 9w @ 8¢DedS 8D 9eOBOEY).
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( HOW TO LEARN )

c® 6™ 9O WOBES) eTNENDe?

READ - TRY -» CHECK - EXPLAIN

OB 86D w) nd BndEw. @ity table/diagram/code dESI®. S} esedeed "D
D6 DRBD" Gearsesss WEB®. &5:® SQL query d@O® O data 6DDE WSHE,
BsdD®E DS 85N ARID.

READ — TYPE — RUN — CHECK

c®® 6B guimne DB

£3c3@® names, books, dates e5e9 test inputs DEB® learning data. VS Code &9 Windows CMD
panels @@ eseem eswed ®E previews. Code O @oBEBecss, Sedms BoeneES.

Y 9eOB®MBe® @58
gdenmed table O €5:8®, SQL query O B8®, Python database &% connect 8® esen
CRUD/Test/Backup ©8® ®0® 52088 @€ S s §as.
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( LEARNING ROADMAP)

36 9eHH® OO

Database 9% 868w @) app OBW B

DATABASE — SQL — PYTHON — QA
e

@®0es QPEODOBIN ©Ecs

01 Table, Row, Column, PK/FK, DBMS

02 Python / VS Code /| CMD / SQLite setup

03 CREATE, INSERT, SELECT, UPDATE, DELETE, JOIN

04 Little Star Library: Books / Members / Loans

05 Testing, QA, backup, privacy, 2026 skills

06 - 08 MCQ, small labs, code references, final challenge

.

28 89 S s5T® den. a8y DDW®EE MeeHd glossary O e diagram Oz & D®
DESD.
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( PROJECT PREVIEW )

Little Star Library: @8 ¢ app 9%

Windows CMD + Python + SQLite

Windows Command Prompt

Little Star Library - egotechworld.com
1 Books 2 Search 3 Add book 4 New member
5 Borrow 6 Return 7 Active loans 8 Categories

9 Export CSV 10 Backup 11 Chrome report 0 Exit
Choose: 1

1 | Space Adventures | available: 3
2 | Little Python | available: 2
3 | Garden Secrets | available: 4

e® 8968 preview O source project ez operations ¢5enNdecss BB E demo
D). ®D6®@ output format e 50 6DDSDS DS 0.

PROJECT GOAL
Book 9w 830858, Search @dsi®. Member %m0 book % lend w3E®. Return @3S stock
restore WSH®. 3DeHBES backup O ©®SI®.
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BB DREND BIG® HOBY

qes 9ema® eHed) Bgw B:dDS

CHAPTER 01

eBIB) DVDEND 6BIG® HBY

CONCEPT -» EXAMPLE - PRACTICE -» CHECK

o T mm o mm mm mm Em Em Em Em Em Em Em Em Em Em Em Em o o o ay,

cO® @IS ¢S WAL s DD® Ped® DD® DBH &5 ER ®ESI™. Code O copy
DTN 58S 680 S WED et EBGE DEO GEEEE.

e e e e e o o o e e e e e e o Em e e Em mm am P

& 2D »ES
68 EENOE @D PO GBO BB WSE) 6eE WROBGED BB, gdemmed ) w@®
DERBI.
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Database 9% Bsdles) erwmue?

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

2508 25EINERED 6eNB) DBBS WA 6N BB, 6eNB D) DB SO 6B Geseney
60%d). Database O BrSled) & Seds YOO 6Ees AP EesTnd DB BSEEEE.

EDOD §B DC®B} geenes
getS CMBHIS: 6eNEE DY, WD, GENT) DD 85D & N EMDB ENDHBWES) 3B VD
OO 3BDHD) WS DDE).

BOOKS — DATABASE — FAST SEARCH

Y DO WS RS®
Ded 6MES 6eNT 5 DO Bn) BABD. 90 635D EEMEENDE?

* Database 9w 5% data O e DS EHEVS WSB software Hm GBS OB S 6ESS.

egotechworld.com DATABASE BASICS « £oe0@ * 2026



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

Data 52 Information @¢®»6 cd»es

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

“3" “Math Puzzles”, “2" Ss556s) 6% 60%® raw data. “Math Puzzles 6965 80855 2
DD V3™ O G50 6@ @S information d.

EDOD §B DC®B} geenes

Database dew data e5658). SQL query %@ ¢®) PEHDEO B8EQRSH ens®m O information
@z@@.

Ve

id title copies
1 Math Puzzles 2
2 Ocean World 1

2 PO WS T
eue 388 BDGE eSS DTS BoSD.

.

*  BIGE data eenSReFNS report OB DGES.
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Database 50 Q®W d&8e?

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

N ED) ¢TI &5edees MSEE 835098 EINWEET FEMD 6eHD) BEAD®D) DS DGED
c5BDBD DD,

EDOD §B DC®B} geenes
Database &) data 8880 ®aHe®™ update 529 history 568D ¢ DB, BHES)
application logic ¢ £8:580 B8 8.

BORROW — SAVE LOAN — UPDATE STOCK

Y DO WS RS®
O 6D 6CISS EME G D @ORD BN DESID.

* ¥ update &% transaction doE QG B SE® gon De®).
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Table Bcssies) DPD)

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

Table O9% Boles d® dE®MED @oE records ®® &™), “books' table e eHsy;
“members’ table 6 eH@H&E@sH; “loans” table dew) EAHES BRBD:.

EDOD §B DC®B} geenes
OB 6O »E table DB 5EBDHD) WS®B A= relational database Oz,

-~

id title copies_available
1 Space Adventures 3
2 Little Python 2
3 Garden Secrets 4

2 PO WS T
c@®»® “teachers’ table w1 BQeens columns YOS Gesiesan WSEH.

.

* Table name @8 ©&) as: DES DO e5enesd.
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Row 2529 Column

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY
Ded @®eE 80 s¢e o® fields columns. OD® N BeSHS 6e3EEE row S 6eHdDs)
record mz.

EDOD §B DC®B} geenes

“title® column dex eensy ®ES; " copies_available™ column &) 8058 ®&H®. O row e
% GEHD.

id title category
1 Space Adventures Science

2 Little Python Coding

3 Math Puzzles Math

Y PO WS ARSI®
@D table D6 rows ®&® &5 columns ®&H® BSS®.

.

* Rows = 3, Columns = 3; header row &= data record % 6)68.
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Field w0 886 Data Type

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

e HO DD® Hesy TEXT. BOess) ®&r® 656885581 Goese Hesr INTEGER. Emcses) 856
96®mAS project dew 1SO text 6Ee DS .

EDOD §B DC®B} geenes

Database & type 52 rules @@® ;58 el ¢® 8® a&) @S&. SQLite flexible type system
O endE) WSHD.

e N
column type example
id INTEGER 1
title TEXT Ocean World
copies_total INTEGER 3
N J
s N
Y PO WS ARSI®
SR eseem float O £5a5D® enSBN WSHEND DE) cents e85 GBS DSBS WE
G837
L J

* ®ei eseem floating point rounding @ g560®E DS3®m.
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Primary Key: 9% row 90 O ID

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

5D eecemR OO BE BDS DA, & HeH B 6ODHDD @SOS ID O enSoN
DE®E. “books.id” & eeHew’ Primary Key 8.

EDOD §B DC®B} geenes
O® ID Oes B®O® record O eICE®, 6DDT table OWES 5E8DBID) ®SB® DD,

,
id (PK) title

1 Math Puzzles

2 Math Puzzles

3 Ocean World

2 PO WS T
OD® title 6ew BeHwd) BB 90 60 WEBED) cENEENDE?

.

* PK & O record w0 DB® ¢®EES 6eHd).
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Foreign Key: tables ¢®3 e5833e)cs

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

‘loans” table & “book_id' column &% book row %0 6cHE WS, “member_id* column
2 member row w0 HE WASSE. & Foreign Keys.

EDOD §B DC®B} geenes
S “DEE, 6B/ GNDE, WAEE?" BSB PHEHS WO DeseB® cesend @d.

LOANS (book_id,

BOOKS (id) - member _id)

— MEMBERS (id)

& PO WS T
8 “book_id=999" O loan OO cHens 6®e DB® Bes)?

* SQLite es8xDon enforce BE® eseen PRAGMA foreign_keys = ON' ecHesie.
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Database Management System (DBMS)

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

Database §c5)es data. DBMS SSe®) O 508B®, 6eHSBEB), e5083mEEs DSHE €59
PO WEBD endBN WSS software OD.

EDOD §B DC®B} geenes
SQLite, MySQL, PostgreSQL, SQL Server && 608 882 ¢DGson 5 Bedmd). ¢8 FEH
SQLite ¢»&®n WASE).

PYTHON APP — SQLITE ENGINE — .db FILE

Y DO WS RS®
SQLite database file 9% 56S8Bes) Ve computer dew cEMEEIE?

* SQLite eseen 6D®B® server process AW FDHB Bedr.
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Spreadsheet dwmw0 &) database c®»es

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

Excel 20} CSV %@ rows/columns §@&9s) database &m0 primary keys, constraints,
relationships &5e9 transactions ;% »&© features G.

EDOD §B DC®B} geenes

DE) B39O spreadsheet eemed. OSem@O BDHR) data 6dDHES WSS DB WS app
D@0 database d2) @ EEsBI® 5D,

e N
need spreadsheet database
Simple list Yes Yes
Relationships Limited Strong
Transactions Limited Yes
N J
e ~
Y PO WS ARSI®
@eNT 58 SOHS BReENS QOB 5ee5e? 6eNd) 5008 BYTNES?

. J

* Tools ee® DIonG; BDGE e5I8® use case O GHDE.
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Relational 2529 NoSQL

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

Relational databases table &3¢9 rows @36 38BN NS WSS, £5®9S NoSQL databases
documents @29} cDHW PNSAOES data DDE.

EDOD §B DC®B} geenes
20268 6® 6cDE®E® De®B. YE SQL 9P 50 G DBeE library app &m0 SQLite 6@
80,

SQL TABLES — DATA MODEL — DOCUMENTS

Y DO WS RS®
25:® @DBMNDWE O database DE@E 6eME® 6l 62NDB PR EESID.

*  NoSQL Bcs5es “SQL BB ey’ Desw Ow® a8 eone6d.
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Database 96 ©8)) ®O®

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

Application &% ®2 “Search” S¢E type S®8). Python code &% query 8z database
engine 0 d&. Engine O matching rows gesgg .

EDOD §B DC®B} geenes
&) data CMD 8ez @205 browser report 9w 65808 5D,

USER — PYTHON — SQLITE — RESULT

& PO WS T
*Little Python' 958 ®®6® 8¢dS DS Bssi.

* Data query &6 user input e5;®80® safe parameters @&} 3D&I.
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@ee5 Mini Project: Little Star Library

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

N, eNDHEDSH 589 loans YHE eNSEN WS e300 library & enE®ES SE. CMD menu
ded) books add/search/borrow/return 3@

EDOD §B DC®B} geenes
gdenmecs CSV file Oz, Chrome & HTML report w2 esed backup database Owm& EIOBE).

BOOKS + MEMBERS | — BORROW / RETURN — REPORT + BACKUP

& PO WS T
P @wew library 90 @8 feature O Gsiessn WSEH.

* @& 8¢E member names @HRPD NSBN WEH WEED MO,
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EHBDW EDIGED 0 YR WD Becs

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

aee3 library e Space Adventures 8058 3. Alex 8 O borrow &), Available
808 2 DHdn.

EDOD §B DC®B} geenes

Loans table 86} e, e, OB book_id Ome 58S s 8. 6®c¢ 988638 transaction
O ed8.

3 AVAILABLE — BORROW 1 — 2 AVAILABLE

Y DO WS RS®
GEND PESEy cBEN® available ®Sr Bese?

* Total copies &se» Available copies d® &d caned.
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2026 & database ®» ¥ DAIOY

01 - el ORND eBVG® OBY | 8B¢deds 8¢dDS germOBY

Al tools SQL Bussi® cc8 med), & query Owm 558, ecui8me esen data privacy S5
BsE B8 8 ®E 8.

EDOD §B DC®B} geenes
Cloud databases, backups, encryption €529 access control &% @cf modern projects @ )8®»
D). c®& g8 offline practice ®GE).

ASK Al — READ SQL — TEST SAFE DATA

Y DO WS RS®
Al B ¢ DELETE query 9w 6Ee® run mosie eeme e ¢r3?

*  ganesS database OO @z eGDBEE EHED BB cINEDBID.
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Python & tools g55® WY

qes 9ema® eHed) Bgw B:dDS

CHAPTER 02

Python 29 tools £565® 36§

CONCEPT -» EXAMPLE - PRACTICE -» CHECK

o T mm o mm mm mm Em Em Em Em Em Em Em Em Em Em Em Em o o o ay,
e e e e e o o o e e e e e e o Em e e Em mm am P

cO® @IS ¢S WAL s DD® Ped® DD® DBH &5 ER ®ESI™. Code O copy
DTN 58S 680 S WED et EBGE DEO GEEEE.

& 2D »ES
68 EENOE @D PO GBO BB WSE) 6eE WROBGED BB, gdemmed ) w@®
DERBI.
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qdw25 software

02 - Python 20 tools g8 6 | B8¢Deds 8isDS 9emHOSHEY

Windows computer 2%, Python 3.10 e ®»@®® supported version =3, VS Code &5e9
CMD/Terminal @®®»8. SQLite module Oz e7®>®%5 Python installation e} G:.

EDOD §B DC®B} geenes
cD®® MySQL server e} pip package O gd®5 58 HeH 9eHB® SSEE.

WINDOWS — PYTHON + VS CODE | — SQLITE

& PO WS T
Install E®HED DBDDIEEREE EESTNSS ENIDBID.

* Official sites: python.org, code.visualstudio.com, sqlite.org.
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Python install ®&)¢ EY

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

Windows & Start menu de&) CMD 8&at» @3S “py --version” ez, Python version @
cSHOBD) BB 5OHDE.

EDOD §B DC®B} geenes

“py’ command 8w &8 SEEED | python -version® e DETD.

m Windows Command Prompt

C:\Users\Student> py --version

Python 3.x.x
C:\Users\Student> py -c "import sqlite3; print(sqlite3.sqlite version)"

3.X.X

@ PO WS ARS®
®e@ computer &) versions 6 EIOTD.

* Versions ®e@ installation 9@ @52 c0®ed Scs 2.
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VS Code dem3) folder 9% open SE)

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

ZIP source files extract 6@ 'EGOTECHWORLD_Databases_Sinhala_2026_Project” folder &z
VS Code €& Open Folder ®&s) 82am SB.

EDOD §B DC®B} geenes
Terminal » New Terminal eaJ6sl®. Commands chd®mes @ESes “app.py’ Bedd folder desle
BSE) ARSD.

ee e VS Code | SQL / Python

EXPLORER project/

app.py

little-star-library/ db_setup.py

app.py
library db.py

library db.py
db_setup.py sql/schema.sql
sql/ examples/
examples/ tests/

tests/ OUtpUtS/

Y PO WS RTI®
"README.md" B¢ project files engen@si®m.

* Folder path % user account name e®»e3 cO&.
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Folder structure 9 SO

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

“app.py” BeSiesd CMD menu 8. library_db.py” ®€& SQL functions. “sql/schema.sql’ €
tables. “tests’ & automated QA.

EDOD §B DC®B} geenes
“outputs’ ®E CSV, HTML esed backup files. "little_star_library.db® project 9z chd®cs S 8O
ENGE.

ee e VS Code | SQL / Python

EXPLORER little-star-library/
app.py

library db.py
db_setup.py

little-star-library/

app.py
library db.py

db setup.py sql/
sql/ schema.sql

examples/ docs/
tests/

examples/
tests/
outputs/

Y PO WS RI®
File 968 ) 52986 BEOW O DecsBDS DsS.

* Files 602 cD5® ®»D % project O D OBHOD ccd D&.
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Python print() e5®c 3503 ®©3Y

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

Python code 8w screen &m0 6e5S®O print()’ &) ®E®H). deeS database results ¢
FIENDES 6O FITNGBO Ge5BDE.

EDOD §B DC®B} geenes
String %) quotes BE. Integer A=} quotes BB FoEE).

eee VS Code | SQL / Python

EXPLORER print("Hello, Database!")
print("Available books:", 3)

little-star-library/

app.py
LT e # Expected output:

db_setup.py # Hello, Database!
sql/ # Available books: 3
examples/

tests/

Y PO WS RI®
“print("My Library")" ¢ code % B run @3si.

* Code comments @o@B6ss c® HeDHaN.
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Variables B¢3les) 9® @) boxes

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

ENOD DO €5 DD DG FMBS DAIDA® Python variable 88 ®E®HD). &850 query
OO & g®S parameters 6@EeS DE).

EDOD §B DC®B} geenes
“title® Bsslex variable name . “"Little Python" Scxies) & value .

eee VS Code | SQL / Python

EXPLORER title = "Little Python"
copies = 2

little-star-library/

app.py

library db.py

print(title)
db_setup.py print(copies + 1)
sql/

examples/

tests/

Y PO WS RI®
copies = 4 ®&® output O Sc3E?

* Variable name %0 e5:t288 gceneses ccsi.
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List es29 Dictionary 2@5n®m3E)

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

List O items S&escsw). Dictionary 9w key-value ¢5®®. Database de®) =:6% book
row @2 Python dictionary 9@ 6Ee 6580E® 50D,

EDOD §B DC®B} geenes
e® e DBWS DEINEHD §EE RBDE rows BG5S OBE®.

eee VS Code | SQL / Python

EXPLORER titles = ["Little Python", "Ocean World"]
book = {"id": 2, "title": "Little Python"}

little-star-library/

app.py

library db.py

print(titles[0])
db_setup.py print(book["title"])
sql/

examples/

tests/

Y PO WS RI®
38 e list OO Oy WS DERBID.

* List index ®&ms5 B8® 0 0 aHS®en 8.
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Function 9% & EY

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

OO D) BdB BB BE®O function O eemed. gees project dees list_books()" esen
“borrow_book()” ®e® functions Be®e:.

EDOD §B DC®B} geenes
Python ©g “def* em®&sn WS function O eHeHEn.

eee VS Code | SQL / Python

EXPLORER def greet reader(name):

return "Hello, + name

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

print(greet reader("Alex"))

Y PO WS RI®
“Alex” 6D5)D0 “Sam” 6cHE) DEBD.

* Indentation (code lines ®€& ©8) Python dE a8®EE D e®S).
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sqlite3 module ©% import é¥

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

Python ®& SQLite &5®® Dv» DSB® “sqlite3” module &z import 3. “connect()’ e3®
*.db’ file %) HDad DSHN.

EDOD §B DC®B} geenes
File 92 emn®& &8 SQLite & 56®x @@ database file O e9Hed.

eee VS Code | SQL / Python

EXPLORER import sqlite3

little-star-library/
app.py

library db.py
db_setup.py conn.close()
sql/

examples/

tests/

conn = sqglite3.connect("hello.db")

print("Database ready!")

Y PO WS RI®
Run 236 “hello.db file 9w gle SsE DRB®.

* Database file &z binary format ©@%5; Notepad dem edit een@SST®.
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Temporary database 9%

02 - Python 20 tools g8 6 | B8¢Deds 8isDS 9emHOSHEY

“:memory:’ ™ special name Hea memory Qg @) database &) e5:@é. Program
O ¢dess 8 80 O anEedE.

EDOD §B DC®B} geenes
S e5eNFY GeIEs €589 tests esee §ecsismds). esedeed ez |.db” file O SN WSE).

ee e VS Code SQL / Python

EXPLORER import sqlite3

little-star-library/
app.py

with sqlite3.connect(":memory:") as conn:

U ) conn.execute("CREATE TABLE colors(name TEXT)")

ibrary db.py

db setup.py conn.execute("INSERT INTO colors VALUES (?)", ("Blue",))
sql/ print(conn.execute("SELECT * FROM colors").fetchall())

examples/
tests/

Y PO WS RI®
Memory database &% &ee cd®® file D EEDDHDIE?

* “with conn’ transaction & commit/rollback z&w} connection close B3® O®® BE FOS.
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First example 9% run ™46y

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

Source ZIP &%) " examples/01_first_table.py” file &% open ®S® code O Sc3dDSI®. Table
O €5:8 row ) insert WS select SE.

EDOD §B DC®B} geenes
6O 6O BED 5 library database %0 DEe:® D, in-memory example ).

m Windows Command Prompt

C:\little-star-library> py examples\01 first table.py
[(1, 'Biscuit', 80)]

@ PO WS ARS®
Biscuit e®x®0 Apple BiE) 60HE5 @S result DERSIS.

* Output &% tuple O @S list D 6Ees 6esBDE.
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Run 88®0 gco»h® commands ®

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

©B%) “db_setup.py’ database file esep sample books &5z@é. €5859) “app.py” menu 8z Sdam
DOB. 3DeHMmES unittest” DR test SE.

EDOD §B DC®B} geenes

CLI 83536 Command Line Interface; mouse click & text commands en&s» S8®.

m Windows Command Prompt

C:\little-star-library> py db setup.py
Created: ...little star library.db
C:\little-star-library> py app.py

Little Star Library - egotechworld.com
1 Books 2 Search 3 Add book ...

@ PO WS ARS®
1 eI books eesEDED. @Blesey 0 eI DB DSI.

* ‘python’ command 8 8m) DE eSS,

egotechworld.com DATABASE BASICS « £oe0@ * 2026 33



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

DB Browser for SQLite (optional)

02 - Python 20 tools g8 6 | B8¢Deds 8isDS 9emHOSHEY

SQL tables 6ES® screen S D:EB®O DB Browser for SQLite ;% GUI tool &%) cesend
68. O3 aBNEE Be9y;.

EDOD §B DC®B} geenes
@e®mB® Python code 529 CMD 581805, GUI tool e088n eed) database copy O
5®&0% experiment SS®.

DATABASE FILE — GUI VIEWER — TABLE ROWS

Y DO WS RS®
GUI tool &% 8®am @3S “books' table dew row QO HEeEN®SID.

* GUI app menus version @52 e S enz.
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Python error 9% HcsdY

02 - Python 20 tools £g5058 6T | B8¢Deds 8¢sDS 9erm®BY

*ModuleNotFoundError’ $¢®iess module 9w E) ewnd®. "SyntaxError S¢sies code
B8e® dGe. sqlite3.0perationalError: no such table® ScEies) table O &S B®.

EDOD §B DC®B} geenes
Error message &5 a58® 65€cs D, file path s} 8= ®SSi®.

m Windows Command Prompt

C:\project> py app.py
# If a module is missing, check Python setup.

# If a table is missing, run: py db_setup.py

@ PO WS ARS®
Intentional typo 2 B error 9w @) 85650 HOGE WSBID.

* Error &% S¢xes §emm@m:Be® clue Owma.

egotechworld.com DATABASE BASICS « £oe0@ * 2026 35



EGOTECHWORLD - DATABASES - 2026

SQL YR €0 W6 DEY

qes 9ema® eHed) Bgw B:dDS

CHAPTER 03

SQL E &9 WS IEY

CONCEPT -» EXAMPLE - PRACTICE -» CHECK

o T mm o mm mm mm Em Em Em Em Em Em Em Em Em Em Em Em o o o ay,
e e e e e o o o e e e e e e o Em e e Em mm am P

cO® @IS ¢S WAL s DD® Ped® DD® DBH &5 ER ®ESI™. Code O copy
DTN 58S 680 S WED et EBGE DEO GEEEE.

& 2D »ES
68 EENOE @D PO GBO BB WSE) 6eE WROBGED BB, gdemmed ) w@®
DERBI.

egotechworld.com DATABASE BASICS ¢ &oe9@ * 2026 36



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

SQL BsSles pOBe?

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

SQL 5%y Structured Query Language. Database %0 “@@8 row 9o D7 DOTD”, 6O
NG SOFRS 5BOB®” B ceseces VO BN WED NS,

EDOD §B DC®B} geenes

“SELECT” S B82® database 9w data Bd&. SQL @525 DD® D6® 656HME), BHES)
syntax 88 Se®d».

ee e VS Code | SQL / Python

EXPLORER SELECT title FROM books;

little-star-library/

app.py
library db.py

-- Ask the database for book titles.

db setup.py
sql/
examples/
tests/

& PO WS ARSI®
SQL keywords capital Bs® 9@ ¢Br8se?

* Uppercase 8a5es) 9H20)® Sd®0 esengy convention D@,
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CREATE TABLE: @@} table 9m

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

8568 SQL statement D& “snacks” table &) e, & id, name, price columns
BeDHD.

EDOD §B DC®B} geenes
“PRIMARY KEY' &¢s) id &z unique. "NOT NULL' &t name 8z &30 emnBds 8.

eee VS Code | SQL / Python

EXPLORER CREATE TABLE snacks (

id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
price INTEGER NOT NULL

little-star-library/

app.py

library db.py

db_setup.py );
sql/

examples/

tests/

Y PO WS RI®
“price” @50 “stock’ column O BEESIs WEHS type O OBE?

* @® table & source & “sql/first_steps.sql’ DES He®HD).
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SQLite file ®ex) schema

03 -SQLYE 89 w6 DY | BxDeds B8isdDS 9emn®OBHY

Schema S8ies) tables e constraints @ &5:@:e3®. Jew®) data e50DNBS EENEENDE
BDSE 6e5BOS.

EDOD §B DC®B} geenes
Project &%} “sql/schema.sql” file ®&25 books, members, loans tables $&®d®c S SHeRHEs.

SCHEMA.SQL — CREATE TABLE — DATABASE FILE

& PO WS T
Source ZIP d&&} schema file &% open 3G table names B EcSi.

* Tables 5&® ) rows @ED DE® 6D® cOHS ).
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INSERT: ¢@%) row 9%

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

@8 B B3e3DDO row O O S® SQL keyword Oz INSERT". Columns &» values
HEBS .

EDOD §B DC®B} geenes

Python code & user values s®&& *?° placeholders endsn @& §&. Static practice SQL dez&
literal values essi@@).

ee e VS Code SQL / Python

EXPLORER INSERT INTO snacks (name, price)

VALUES ('Biscuit', 80);
little-star-library/

app.py
library db.py

SELECT * FROM snacks;

db setup.py
sql/
examples/
tests/

& PO WS ARSI®
Biscuit row w0 “price’ @®c 80 EAGEHD.

* Data &% insert @g 5839 SELECT de®) @) ®0806; OB,
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Python placeholder "?° ®®

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

Python value 8 SQL string &0 @8 ¢8ed Doy B8O ¢&WASE. ?° placeholder epdem
values 6®%® bind S8® ) PHOBB8DE.

EDOD §B DC®B} geenes

SQL injection dES :686® ggahd BnDSE 6®id; HPE 58588y security system )
eMNEHD.

ee e VS Code | SQL / Python

EXPLORER name = "Biscuit"
price = 80
little-star-library/ conn.execute(
app.py )
n ? ? n
library_db.py INSERT INTO snacks(name,price) VALUES(?,7?)

db setup.py (name, price)
sql/

examples/

tests/

& PO WS ARSI®
‘name’ 60%e5 WS BD® parameter values A€ cOBID.

* 7 placeholders values eseen; table names e5€e) NG,
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SELECT: 5™ Scsdf)

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

“SELECT ®&%) table 92%S%) rows Gah@sl® @), “* Sosles) 8@ columns. SonE
table O®& gd®5 columns B5®& EAN®ER® ceNed.

EDOD §B DC®B} geenes
EMOBZWOB change WGBS 58D data BsdH® 50DS Hesy first practice OO SELECT
@IS,

ee e VS Code | SQL / Python

EXPLORER SELECT * FROM books;
SELECT title, copies available FROM books;

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

& PO WS ARSI®
@D columns 6¢w 6DBE WS author OBE eSS,

* SELECT 85368 CRUD &® Read operation &wm&.
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WHERE: ¢9®2 rows s®g5%)

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

NS BSEEES 6ond Science dE®eS 6eH8 5081 D@5 S “WHERE' e)n&) HSH.

GDOD B DiGOD gees

AN

=" Ssles) SQL equality comparison. Text value quotes B&.

eee VS Code | SQL / Python

EXPLORER SELECT title, category FROM books
WHERE category = 'Science';

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

. DO WS ARSI
Category O "Coding” @68 QOB eeHE FEE?

* SQL conditions &&ee5% rows @& eSO,
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Numbers compare @®36¥

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

30D® D®ei® copies 2% BEA® 6N 6eNGSE). SQLYE >, <7, >=7, “<=", NI
comparisons ends) DE .

EDOD §B DC®B} geenes
geeS sample &) available count 6G@=e Deensd result OE cdmes &d.

ee e VS Code SQL / Python

EXPLORER SELECT title, copies available
FROM books
WHERE copies available >= 2;

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

Y PO WS RI®
>= 3 DO ARB®. 6end Dawe?

* Condition 9w IHESES S rows eSSDBES enr.
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ORDER BY: 8€60Dg0 t5m¢58)

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

NS O GRS 37D BEeDEO eswed HE® ORDER BY title ASC'. 80858 @&hen 8 0
a8)P0 ‘DESC.

EDOD §B DC®B} geenes
“ORDER BY' &%& 89 result e} order %) EesoES®ES DD e

eee VS Code | SQL / Python

EXPLORER SELECT title, copies available FROM books
ORDER BY title ASC;
little-star-library/
app.py
library db.py
db setup.py
sql/
examples/
tests/

SELECT title, copies _available FROM books
ORDER BY copies available DESC;

Y PO WS RI®
ABC 8Eedg 59 reversed B8E6DE S 6DME BHS®.

* "ASC’ = ascending, 'DESC" = descending.
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LIMIT: QG B&scsw 653508

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

NS @ Be5D SmE BB FE rows 3 O GBS .

GDOD B DiGOD gees
Paging 8&®&cs HE®O “LIMIT esen order 2 D@,

eee VS Code | SQL / Python

EXPLORER SELECT id, title FROM books
ORDER BY id

little-star-library/ LIMIT 3:

app.py
library db.py
db setup.py
sql/
examples/
tests/

. DO WS ARSI
LIMIT 2 ®&® rows e @ee?

* 8@ consistent 8® ORDER BY ecHesie.
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LIKE: ®c®3) 6€5¢58)

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

258588 title O D5 B ®O “LIKE' e5¢0 "% ) 6 @8eeD DO GeNSHD
5ODS. % BBIeH DD WS 08 6e0) DE) DS,

EDOD §B DC®B} geenes
“%Python%" Ssies) Python @8o@ title eesHcssio.

eee VS Code | SQL / Python

EXPLORER SELECT id, title FROM books
WHERE title LIKE '%Python%';

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

Y PO WS RI®
“%World%™ &)@ Eed® 6eHD DOWE?

* User search eseen Python placeholders NN WEB.

egotechworld.com DATABASE BASICS ¢ &oe9@ * 2026 47



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

COUNT: &g ®6§

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

Database &%) e} titles Dcswle @ COUNT(*) em8sn SS5®. COUNT rows @&
DE®E; physical copies @& DD O XNED.

EDOD §B DC®B} geenes
Titles 5% B@@rE books copies ®&® D™ S5 N E.

eee VS Code | SQL / Python

EXPLORER SELECT COUNT(*) AS title count
FROM books;

little-star-library/

app.py

library db.py

db setup.py

sql/

examples/

tests/

Y PO WS RI®
Physical copies ®&18 @65iesd COUNT ¢ SUM ¢&?

* "AS’ endon @3S report column 90 DO E .
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SUM &5 AVG

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

8058 DR 6eNH@E®O " SUM(copies_total)’. @315 copies @5 E@EOD
"AVG(copies_total)".

EDOD §B DC®B} geenes

SUM esen AVG NULL values e5®@ 60583 880 cesuidsim e50@s); constraints e @eeS count
columns NULL 65»e8.

ee e VS Code | SQL / Python

EXPLORER SELECT SUM(copies total) AS all copies,
AVG(copies total) AS average copies

little-star-library/ FROM books:

app.py
library db.py
db setup.py
sql/
examples/
tests/

& PO WS ARSI®
&6t §E sample e total copies 12¢? 9y S BDYHYS; WOED.

* et seed data 6w 3+2+4+2+1 = 12.
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GROUP BY: ®&38)c5® D6

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

Science, Coding, Math, Nature & category g% 6ens ®&%) SE®O “GROUP BY' emn&om
DOBDD).

EDOD §B DC®B} geenes
8nE database &% reports e3¢ 6O GEN® D E@OB.

ee e VS Code SQL / Python

EXPLORER SELECT category, COUNT(*) AS titles
FROM books
GROUP BY category

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

ORDER BY category;

Y PO WS RI®
Science category %0 titles e BedHDrE?

* GROUP BY &&) nonaggregated columns ®@» SQL dialect rules 6055 s .
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DISTINCT: 2858 5»®:5 values

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

@) BBEEE category Hem® 603 6OHM® category hames s50&m @EH®SI® “DISTINCT'
eNEBN DE L.

EDOD §B DC®B} geenes
% category &= titles H&eE BQES @ 8e50ed O® H® BDSE 51 6esSIDE.

eee VS Code | SQL / Python

EXPLORER SELECT DISTINCT category
FROM books
ORDER BY category;

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

Y PO WS RI®
“books” table ®e2 unique category names Scseie?

* DISTINCT row e ealh®s} 8Bi@ columns @ S DESS.
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UPDATE: 398 data e®%e5 w368

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

@O author ®® ;58 5B 'UPDATE" endun @€ .  WHERE' 65n®& UPDATE OSs)
rows ®&Hmds cOBES s 9.

EDOD §B DC®B} geenes
§B%) SELECT D8 eaih®md) row neemnmsle; g5 test database dew) update WASE).
eee VS Code | SQL / Python

EXPLORER UPDATE books

SET author =
WHERE id = 2;

'A. New Author'
little-star-library/
app.py

library db.py

db setup.py SELECT id, title, author FROM books WHERE id=2;
sql/

examples/

tests/

Y PO WS RI®
WHERE id=2 @8 ©6&)8 @8 adon® e5endR ®3is®.

* 8536 cD5e5m® DE®O 656 backup DS BABID.
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DELETE: row O 9%

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

DELETE Se%®6c:8) t560®%6®% endan @38®. "WHERE' 6en®& DELETE Oo& table
D6 BSE rows O .

EDOD §B DC®B} geenes
geeS lending system &z borrow history 8% books @z e@ane:@®0 foreign key constraints
cesnS @d.

ee e VS Code | SQL / Python

EXPLORER -- Practice on a throwaway table only.
DELETE FROM snacks WHERE name = 'Juice';

little-star-library/ SELECT * FROM snacks:

app.py
library db.py
db setup.py
sql/
examples/
tests/

& PO WS ARSI®
*DELETE FROM books;" copy-paste @3 run 6mn@oss. ¢ édHd0 ¢don® SoSi.

* Database de) D208 data € EMOB® GENS; s .
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CRUD 256 @)% D2)®OSE)

03 -SQLYE 89 w6 DY | BxDeds B8isdDS 9emn®OBHY

Create, Read, Update, Delete B §Bz database actions 930 CRUD Smd). ea)ee’
apps 6® DBS cdHmes DEDO BB WEHD).

EDOD §B DC®B} geenes
Library app ®e= Add book = Create; List/Search = Read; Return = Update loan; Delete
operation &wN®®» menu 0 OWDSE) Bey.

CREATE — READ — UPDATE — DELETE

Y DO WS RS®
Book name %% ed%eS 6865 CRUD dE @®® action &@¢e?

* DELETE 8Q&na) &5:® application &®0® user-facing delete feature gdns ez
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NULL Bcs5ies) e®rmwie?

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

"NULL' Bes5368 value 9295 ©0® oS DDE. Loan O return 26 D ®
“returned_on” NULL.

EDOD §B DC®B} geenes
SQL®E ‘= NULL' @%@ ‘IS NULL® en8sn @ES.

eee VS Code | SQL / Python

EXPLORER SELECT id, book id, returned on
FROM loans
WHERE returned on IS NULL;

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

Y PO WS RI®
@eND) PESey B egg “returned_on” ®AeSOB NULL e?

* NULL = 0 95 &e text 9 3% @8Is 6on6d.
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AND 2529 OR

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

Condition ee® 555 s 5 S AND. & condition OwE e Hehs) 8 &S OR.

GDOD B DiGOD gees
“AND® £5e9 “OR’ %0 Bcs® 80 brackets & &5 88 ®SBI.

ee e VS Code SQL / Python

EXPLORER SELECT title FROM books
WHERE category = 'Science'
AND copies available > 0;

little-star-library/
app.py

library db.py

db setup.py SELECT title FROM books

sql/ WHERE category='Science' OR category='Coding";
examples/

tests/

. DO WS ARSI
Science e} Math 6®® % query = BSI®.

* Conditions e86:8@H®D ®B&BeS True/False table S afsie.
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CHECK &5 NOT NULL

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

“CHECK® &%) copies g5ag @m0 6By D20 rule 9w 8 . "NOT NULL dewds)
s field 23 value O 6®S DD HEDS DSE.

EDOD §B DC®B} geenes

App O validation esep database rules 6e® ¢ndnn WSS G&) mistakes.

ee e VS Code SQL / Python

EXPLORER copies available INTEGER NOT NULL
CHECK(copies_available >= 0)

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

title TEXT NOT NULL

Y PO WS RI®
-1 copies O save BEVO @DesS &b ge?

* CHECK only validates a declared expression; real-world rules ®®® app logic Hems DERBID.
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UNIQUE BcsB6S) @z@@@ 'é)z@zzs@@

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

Member email &e@ field &z unique 8¢ &) 32D Be®D). HYS DO title O GE
books e BDcs 9D Hen title A unique WSE® GDBBL Beor.

EDOD §B DC®B} geenes
UNIQUE e»8an B8®0 @53 business rule 9m eem@s) gensie.

eee VS Code | SQL / Python

EXPLORER CREATE TABLE categories (
id INTEGER PRIMARY KEY,

LR R Lz name TEXT NOT NULL UNIQUE

app.py
library db.py
db setup.py
sql/
examples/
tests/

);

Y PO WS RI®
Book title 0 UNIQUE && 80 @B ®0xd 9®me?

* Unique rules en8a» 35368 use case % ¢md8.
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JOIN: Tables e BB DO

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

Loan &) Beasles member_id=1 &3¢9 book_id=2. 8&e35)0 ¢d®s “Alex borrowed Little
Python” ®e@ result ). JOIN @& tables es8BD) ®SE).

EDOD §B DC®B} geenes

Primary Key &529 Foreign Key values ®ge NS0 GENCH®DD) .

eee VS Code | SQL / Python

EXPLORER SELECT m.name, b.title
FROM loans 1
JOIN members m ON m.id = 1.member id

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

JOIN books b ON b.id = 1.book id;

Y PO WS RI®
JOIN ez member name &2 book title 6e® EEDBes G:3?

* ‘JOIN' 85658 matching rows @& ©&.
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One-to-Many Relationship

03 -SQLYE 89 w6 DY | BxDeds B8isdDS 9emn®OBHY

82 member 6EHO HEGS DE loans ®EHNDE B . O book OB loans
DENR3E BV .

EDOD §B DC®B} geenes
e “one-to-many” 8BNS, OB loans row OO I member 520 Oz book O
5SS,

MEMBER (1) — LOANS (MANY) — BOOK (1)

Y DO WS RS®
@esey MGED @end history 2 Pwn eBNECOBES G:3?

* History ®ah@&® reports &€ g5ecsiesnda).
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ERD Sci8)es) e®rmme?

03 -SQLYE 89 w6 DY | BxDeds B8isdDS 9emn®OBHY

Entity Relationship Diagram 8@ entities (tables), keys &2 relationships @€&). Code
B8®0 6856 team OO data design @® O®® 6DE® A 8 WSHD.

EDOD §B DC®B} geenes
Our mini ERD: BOOKS(id PK) — LOANS(book_id FK, member id FK) — MEMBERS(id PK).

BOOKS 1 — LOANS * — 1 MEMBERS

& PO WS T
*members.name’ @®» table O @5 FRE?

*  Om® member ®»® loans rows BEE6EE 5D ODTD® GOGHSE Be:.

egotechworld.com DATABASE BASICS ¢ &oe9@ * 2026 61



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

Indexes: search 68®ds S

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

Book ID ®&@ primary key columns index m3®:BH® e@Hans8. @@ tables @ 6588
60®E BHE®D 6DHB) indexes O DE .

EDOD §B DC®B} geenes
Index =) search e®®dB ®E S ®ES write/space cost O Bed®D). eHE) project
D0 8 indexes @O®S H;e:.

ee e VS Code | SQL / Python

EXPLORER CREATE INDEX IF NOT EXISTS idx_loans_ book
ON loans(book id);

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

& PO WS ARSI®
Index % &5:® column OO® &B® eeME BEHISE EMNDBES Gré3?

* Schema dew loans foreign-key columns &€& indexes SeHdn.
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Transaction: 8 ee® O™

03 -SQLYE 89 w6 DY | BxDeds B8isdDS 9emn®OBHY

Borrow 26 80 loans row 9w insert §3®w copies_available 9w 188 g8) ©8®8 w0
28D B B, O 5P BeedE S Hedns) data GEsORED @D.

EDOD §B DC®B} geenes
Transaction 2@ ¢® DB 6c® 8 ®»O commit, error ®8 rollback DSE).

BEGIN — INSERT + UPDATE — | COMMIT / ROLLBACK

& PO WS T
Loan &2 save 6DE) copies ®&mD) G8) 6NYHFNT 6e5eHH HORD JeIHsS WSSH.

* Transactions data consistency eeen Guse®BE.
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COMMIT &2 ROLLBACK

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

COMMIT Scs8ies transaction e 602es® £3698®. ROLLBACK Scs8ies) commit eenme
COB/EDO GeenIE WEBI®.

EDOD §B DC®B} geenes
9e®R®O database copy Oz transaction g&iene) DETH.

eee VS Code | SQL / Python

EXPLORER BEGIN;

UPDATE books SET copies available = 0 WHERE id=1;
ROLLBACK;

-- The update was undone.

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

Y PO WS RI®
ROLLBACK 6®%20 COMMIT 6cHe) BResns 6D mOse?

* Production data ®® test emn®SE®.
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SQL injection: ¢¥ text dc ¢doHr»®

03 -SQLYE 80 w6 ARY | B:dDeds 8c¢sdDS 9emm®BY

User input & SQL code &9 join e&)d d® text query des @8 60HES HSE®O
5D,

EDOD §B DC®B} geenes

Python sqlite3 “execute(sql, params)’” ®&s5 user-supplied values placeholders 6®® bind 3.

eee VS Code | SQL / Python

EXPLORER keyword = input("Book name: ")
rows = conn.execute(

tittle-star-library/ "SELECT title FROM books WHERE title LIKE ?",

app.py
library db.py
db_setup.py ) . fetchall()
sql/

examples/

tests/

("%" + keyword + "%",)

Y PO WS RI®
User type @6 SQL-like text 2 code 6EeS DB NS OGS F&3?

* Always separate SQL syntax from untrusted values.
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Backup 8368 6D S 805w

03 -SQLYE 89 w6 DY | BxDeds B8isdDS 9emn®OBHY

Computer crash de@ms} database file %8 8¢ 9. Backup copy w1 DB S
POCBBDD DNOBD.

EDOD §B DC®B} geenes
Live SQLite file % copy-paste S8® %P0 SQLite backup APl &z endon @E® consistent
copy O EIDD 9.

LIVE DATABASE — BACKUP API — SAFE COPY

Y DO WS RS®
®ed test backup O 05® folder Dz DRBID.

* Backup 9@ eén8dme Ses@ restore test OmSS DEBID.
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Little Star Library Project

qet 9ema® eHed Bgw BidDS

CHAPTER 04

Little Star Library Project

CONCEPT -» EXAMPLE - PRACTICE -» CHECK

P T o Em mm Em o Em o Em o Em o Em Em Em Em Em o o o o o,
N e e e e o o o o e e e e e e e Em e e mm Em Em P

_______________________________________________________

cO® N0 GDBH WOEE DS DD PDed® DD® DBB) 586 WEBI®. Code O copy
DTN 50 680D S WED et B DHO GEEEE.

& DO BEF
8 eI @D PO GBO BB WSF) 6T WROBGED Bur®w. gdemmed o) w@®
DERBI.
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LESSON

Requirements: app 963 c®DeE DE
55)65)?

04 - Little Star Library Project | 8c3Deds 8¢DS 9emm®SHY

Software Bcs8i® @EH project Hems WE O DB EBSRDW eE). eend) list/search/add,

member add, borrow, return, category report, backup.

EDOD §B DC®B geenes
@88 SRS &) Functional Requirements. Source ZIP & “docs/SRS.md”™ @ESi®.

REQUIREMENTS — BUILD — TEST

2 PO WS T
FRO1: List books 355& Scs®) ®D® FRO2 e Bs5ien.

* Requirements &5:2:88 ®® testing e5engy 6D,
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Mini SRS %% Dems ewnoes

04 - Little Star Library Project | 8c3Deds 8¢DS 9emn®SHY

SRS Bssies) Software Requirements Specification. App 98 @& ¢ w8, sE8&BE®D,
input/output, non-functional qualities 6®& BE®®n.

EDOD §B DC®B} geenes

aee3 project &= offline, Python standard library only, fictional data 3% constraints c®o:.

-~

ID Requirement Check
FRO1 List books Rows show
FRO5 Borrow Stock -1
NFR02 Safe values Use ?

2 PO WS T
SRS &) requirements 6@ simple test W@ ®ESBID.

.

* Documentation S¢Ees @8 @8 project O BGE@HOO 6e® EEEISEE.
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CMD menu dex) Wireframe

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Design Sc8ies) screen layout 9w 558 S8®. @8 button 6052 CMD & number menu
O BN WSHE.

EDOD §B DC®B} geenes
®»O®ESO GUI coding DR emn®&s database basics 686:® @B®O 6®c cemed.

m Windows Command Prompt

Little Star Library - egotechworld.com

1 Books 2 Search 3 Add book 4 New member
5 Borrow 6 Return 7 Active loans

8 Categories 9 Export CSV

10 Backup 11 Chrome report 0 Exit

Choose: _

@ PO WS ARS®
PO DEe®BE® menu options B EISHH.

* Screen previews 9em&® esee) HENSs e Mmeb® cbmre 8.
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ERD: Books, Members, Loans

04 - Little Star Library Project | 8c3Deds 8¢DS 9emn®SHY

Project &e%) database design ®ex) table 9% Becs®®). Book ) member 8e3®3S loans
table et ®D® DB eNBE IDs OGBS 6cHE) WSHON.

EDOD §B DC®B} geenes
@®cs duplicate data @&) @3, consistent information ®H@EOD e WASS.

LOANS [book _id,

member id] — MEMBERS [id PK]

BOOKS [id PK] —

& PO WS T
Loan 8% borrower name &8 8 name 2 GENHHOD IS GENEENDE?

* JOIN query e IDs @& hames 62 map DGS.
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Books table &

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

“books™ table &% title, author, category, copies_total, copies_available He®®>.
copies_available % ®E total 920 &) &) ODB® Ded:.

EDOD §B DC®B} geenes
Schema constraints ®&a) count &z negative e} total @O H® DEWODD S WSE.

ee e VS Code SQL / Python

EXPLORER CREATE TABLE IF NOT EXISTS books (
id INTEGER PRIMARY KEY,

little-star-library/ title TEXT NOT NULL

app.py

library db.py
db_setup.py category TEXT NOT NULL,

sql/ copies total INTEGER NOT NULL,

examples/ copies available INTEGER NOT NULL
tests/

author TEXT NOT NULL,

& PO WS ARS®
e58e3889 CHECK rules eseem “sgl/schema.sql’ SsdS.

* @8 code O concept summary d%%; ZIP & complete schema 8z 985 DSBIS.
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Members table &

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Members table &&e) member ID &5¢) name SecsH). 59690 eseem Alex, Sam, Robin ;5
fictional names ®®).

EDOD §B DC®B} geenes
Real users es@en) privacy, consent, retention policy &se9 permissions @d@s8; e® project & &en
implement 6568 &9y

ee e VS Code SQL / Python

EXPLORER CREATE TABLE IF NOT EXISTS members (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,

app.py .

libr joined at TEXT NOT NULL

ibrary db.py

db setup.py DEFAULT CURRENT TIMESTAMP

sql/ );

examples/

tests/

little-star-library/

& PO WS ARSI®
Ded ey project Oe 5B phone numbers cOS® es.,

* Data minimization: @@ fields 5@ 36SSI.
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Loans table &%

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Loan row 8% book ID, member ID, borrowed date &3¢9 optional returned date He®®n.
Loan 0 @48 id O go.

EDOD §B DC®B} geenes

Book/member IDs foreign keys. Database connection &z foreign keys ON SS5®.

ee e VS Code SQL / Python

EXPLORER CREATE TABLE IF NOT EXISTS loans (
id INTEGER PRIMARY KEY,

tittle-star-library/ book id INTEGER NOT NULL,
app.py

library db.py
db_setup.py borrowed on TEXT NOT NULL,

sql/ returned on TEXT,
examples/ FOREIGN KEY(book id) REFERENCES books(id),
=31 FOREIGN KEY(member id) REFERENCES members(id)

member id INTEGER NOT NULL,

Y PO WS RI®
Return emnmE loan %@ returned_on value @®me?

*x  BE8mS NULL. Complete rules esee source schema EE.
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init_db(): database g5@25 S8®

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

“db_setup.py” ®em} “init_db()" call @558, 6®c schema file &2 run @3S tables eHeHd;
sample books BesS ®E®S seed rows OEDSH.

EDOD §B DC®B} geenes
*CREATE TABLE IF NOT EXISTS® &g app 2 &a%@® run @0 tables 508 eHe86s) 5e0r.

eee VS Code | SQL / Python

EXPLORER from library db import init db, DEFAULT DB

little-star-library/ init db()

app.py
library db.py
db setup.py
sql/
examples/
tests/

print("Created:", DEFAULT DB)

Y PO WS RI®
“py db_setup.py” ed3 run @6 duplicate sample rows &8¢ DES.

* Project tests ®& seed idempotency 8 585 S HeDHD).
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Sample data 9 HsOY

04 - Little Star Library Project | 8c3Deds 8¢DS 9emn®SHY

Source D&% GeNB 52 &89 fictional members 3% BeHE). 9B} categories: Science,
Coding, Nature, Math.

EDOD §B DC®B} geenes
©Bwm sample e total copies 1225, &5g59) borrow ©8e®%) available count ¢8) .

~ N
id title available
1 Space Adventures 3
2 Little Python 2
3 Garden Secrets 4
4 Math Puzzles 2
5 Ocean World 1
\ J
e A
2 PO WS T
Science category 9ez titles @& Sese?
\. J
* 8D e §ESTHINERED 6500, OB et HE S we data.
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connect() function 9

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Source & “connect()® function &z SQLite connection &% &dam DS® dBS foreign keys ON
WOEB. DB ¢desy) § eseg connection B close BE®O context manager O 6cHE
Bedn.

EDOD) §B DC®B} geenes
Python + SQLite code ®%% safe resource handling @e®®EOHVD GeNE EEIRDSHISE).

ee®e VS Code SQL / Python

EXPLORER @contextmanager

def connect(db_path=DEFAULT DB):
conn = sqlite3.connect(str(db path))
try:

little-star-library/
app.py
library db.py

db_setup.py conn.row factory = sqlite3.Row
sql/ conn.execute("PRAGMA foreign keys=0N")

examples/ with conn:
tests/

yield conn
finally:
conn.close()

& PO WS ARS®
“finally™ block et 6D Det) QOBE?

* @ snippet esee sqlite3 ese9 contextmanager imports gO@sE.
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list_ books(): rows ces38®

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

“list_books()” function &% SELECT query &% run @3 Python dictionaries 6®es rows @)
™). App menu e option 1 & result eesEDHN.

EDOD §B DC®B} geenes

Result e id, title, author, category &se9 copies counts HeRHE.

ee e VS Code SQL / Python

EXPLORER with connect(db path) as conn:
rows = conn.execute(
"SELECT id,title,category,copies available "

little-star-library/

app.
1?'3 oY "FROM books ORDER BY id"
ibrary db.py

db_setup.py ) . fetchall()
sql/ books = [dict(row) for row in rows]

examples/
tests/

Y PO WS RI®
Option 1 run @3 books 58 6ESeHBNE DERBB.

* Complete code &% ‘library_db.py’ ©& @>.
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Search: title ®6) 6085w

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Option 2 ¢0es) user type @3® keyword &m0 "% e LIKE search md®&s. User value
% placeholder &%) bind D).

EDOD §B DC®B} geenes

Search term de@; matching titles e5s®€e ees53D&. SQL injection text &= code e®es interpret
eMNEHD.

ee e VS Code SQL / Python

EXPLORER keyword = "Python"

rows = conn.execute(

"SELECT title FROM books WHERE title LIKE ?",

PPy (F"%{keyword}%",)
library db.py !
db setup.py ). fetchall()
sql/
examples/
tests/

little-star-library/

& PO WS ARSI®
*World® search @6 R©D eeHoEE?

*  Source & ‘list_books(keyword=...)" function 8z 65 NS run WE .
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Add Book: validate @6 insert 26§

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Option 3 30e% title, author, category, copies ®&3®a. Title el author &5 ®® error.
Copies e5ag ¢®ED ®S error.

EDOD §B DC®B} geenes
Valid data es®&%) INSERT $8c®%) database O 888¢ mah®sis @)

eee VS Code | SQL / Python

EXPLORER book id = add book(
"Star Stories", "T. Writer",
little-star-library/
app.py
library db.py
db setup.py
sql/
examples/
tests/

"Fiction", 3
)
print(“"Saved ID:", book id)

Y PO WS RI®
3RE 6B insert S option 1 3068 S 65BEDBHNE DEBD.

*  ae®s row e available = total = 3.
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Add Member: 5g8 £508wmcs)

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Option 4 ¢9es) member name O Ea»& “add_member()’ function &z run ®6®d). App O
@ list members 55508,

EDOD §B DC®B} geenes
®® member &9 SQLite unique ID O ccHN.

eee VS Code | SQL / Python

EXPLORER member id = add member("Taylor")
print("New member ID:", member id)

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

Y PO WS RI®
a8 fictional member e OWS E@F ID O EBHEOB®.

* 5@z E8Fe@ names/addresses data OO GRED EENDSHI®.
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Borrow flow: §R3 s8u@ 6§

04 - Little Star Library Project | 8c3Deds 8¢DS 9emn®SHY

User book ID &2 member ID e&8. Member @5md»e, book @5iméne, available > 0 ¢ BE)
VRS Bw.

EDOD §B DC®B} geenes
68 ID O cBleons) loan O save 6aNdE GA.

VALID IDs? — AVAILABLE > 0? — BORROW

& PO WS T
Book ID=999 ¢sleamd) friendly error @:e®@)¢ DERBID.

* Validation database constraints ®&®#je esemcs EDS.
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Borrow flow: transaction 9

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Borrow 26 80 copies_available &z 185 &) @3 loans row o Owimc®d). “BEGIN
IMMEDIATE® ®@& @®@s write transaction 9% )68 HSHE.

EDOD §B DC®B} geenes
Error 9w @538 eco® rollback. 389w ®® commit.

ee e VS Code SQL / Python

EXPLORER with connect(db path) as conn:
conn.execute("BEGIN IMMEDIATE")

# Validate member and book here.

LT e conn.execute (

db setup.py "UPDATE books SET copies available="

sql/ "copies available-1 WHERE id=?", (book id,)

little-star-library/
app.py

examples/ )

tests/ # Then INSERT the loan in same transaction.

& PO WS ARS®
@® snippet ez validation lines eaneessld® Hes 6585880 “borrow_book()® code B ScsDSi®.

* Full function &2 ®g& available check &2 affected-row check .
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Borrow demo: CMD 963 gsine dEE

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

&5c0® menu ez option 5 eIGsi®. Book ID=1 &s¢9 Member ID=1. Output ez Loan ID %
@z@a.

EDOD §B DC®B} geenes
ese59) option 1 run @3 Space Adventures available copies 3 &0 2 ewie) a8 8 Seamdhe
DERB.

m Windows Command Prompt

Choose: 5

Book ID: 1

Member ID: 1

Borrowed successfully; Loan ID: 1
Choose: 1

1 | Space Adventures | available: 2

s DO WS ARSI
6O O DENDE 5© run S expected stock update O HESBEIS DSE®.

* Screenshot &% 5G5&1c5w); ®De®@ data gmd loan ID 6dxes S5 .
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Return demo: e5)® &g

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Option 7 dew%) active loans 6es5}ds®. Option 6 068 @R Loan ID O cesi®. App Owm
returned_on date &% save @3 available copies 155 :038.

EDOD §B DC®B} geenes

% loan d twice return 8®0 ¢&esS Her.

m Windows Command Prompt

Choose: 7

id: 1 | title: Space Adventures | name: Alex
Choose: 6

Loan ID to return: 1

Book returned successfully.

@ PO WS ARS®
Option 1 sOe® available 3 6OE) BeBDE 5888 WSE®.

* Return dm¥} transaction O Qg Beed.
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Active loans: 8¢ 625 Bc5HremMH?

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Loan &) returned_on NULL 8 & ®®® active. Books e Members JOIN 3@ names
OO ESOE).

EDOD §B DC®B} geenes
6®® query % report OB cesEnd 8.

ee e VS Code SQL / Python

EXPLORER SELECT 1.id, b.title, m.name
. . FROM loans AS 1
LR R Lz JOIN books AS b ON b.id=1.book id

app.py
library db.py
db setup.py
sql/
examples/
tests/

JOIN members AS m ON m.id=1.member id
WHERE 1l.returned on IS NULL;

Y PO WS RI®
Loan &2 return @¢ &5¢3 active loans R3e396d% 92 6DHDIE?

* History table &3} row &% delete 6@,
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Category report: ®» 6eH8) D f)e?

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Books table ©% category %)@ group @3S titles, total copies, available copies ee553D&i®.

GDOD B DiGOD gees
e®wm library manager 60 0 s SR8 @B® R0 WETD e WEB® 5D,

ee e VS Code SQL / Python

EXPLORER SELECT category, COUNT(*) AS titles,
SUM(copies total) AS total,
SUM(copies available) AS available

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

FROM books GROUP BY category;

. DO WS ARSI
Science category 8 copies total 4 & @3 DD BDYS; WSB®D.

* Report e title count ¢sen copies count 6@=e3 Scs .
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CSV export: Spreadsheet 99 e®® 5§

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Option 9 @& books.csv O es:ecm®). CSV Scsales) comma-separated values; Excel ;5
spreadsheet app dSS 8Dad DE 92D.

EDOD §B DC®B} geenes
Database file 9% 60520 report O share DE®O CSV g5¢ey aDeSDH BecsHmdn.

m Windows Command Prompt

Choose: 9

CSV saved: ...outputs\books.csv

# CSV header:
id,title,author,category,copies total,copies available

@ PO WS ARS®
CSV file &% spreadsheet program @ 8da® S columns DERBD.

* CSV e private data BQe&nd share EBI® 656 ¢S EDIOSID.
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Chrome report: HTML page 9%

04 - Little Star Library Project | 8c3Deds 8¢DS 9emn®SHY

Option 11 ®&a “outputs/report.html’ generate e®@®»&). A3 Chrome E open DE® Books
table % 529 category summary 9 6e56HHE).

EDOD §B DC®B} geenes
HTML page &= offline file =%; public website &%) e@»e®. Browser screenshot preview 8w
96HB® eseen mockup ).

O O O Little Star Library Report  x

o file:///.../outputs/report.html

Little Star Library

Practice data only ¢ Offline report

ID Title Available
1 Space Adventures 3
2 Little Python 2
3 Garden Secrets 4

Y PO WS T
Option 11 run @3 browser report 2 open DESIH.

* HTML esJ® output 6d&8 escape BE® & c®s; source code O DSHD.
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SQLite backup file &%

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

Option 10 8sn e “outputs/library_backup.db file 9% e:ee®@). App O SQLite
backup APl en8ws) DHSHEN.

EDOD §B DC®B} geenes

Backup 8z ®®»® folder dmm D), dO®s DO restore 3 &85 DE 9.

m Windows Command Prompt

Choose: 10
Backup saved: ...outputs\library backup.db

# Check backup using a copy of the project.

@ PO WS ARS®
Main DB 82 delete 8605 5855 eam®mSBI™; backup copy Oz DHH® open DES®.

* Backup Ss53e® data protection 28860 O 6ENOLSE.
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3@@s) records g5SlemBES) emneede?

04 - Little Star Library Project | 8c3Deds 8¢DS 9emn®SHY

“little_star_library.db” Bc® file 920 data save 6@%8). App % HHOBN BB run DES
saved rows @88 8.

EDOD §B DC®B} geenes
“:memory:" database &z data program close g 80 8 J&vs) file database dees) @EE @™
DB & e ER8.

APP CLOSE — DB FILE STAYS — APP REOPEN

Y DO WS RS®
App % 250 reopen WS BHD 6HND DO B 58w WEED.

* Database file %0 path 9w ;68 &8 c@5® & DB dmE enesie ds).
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Program 9z »®d® run @46

04 - Little Star Library Project | 8c¢9eds 8c¢d6 9ermnm8y

“py app.py’ BSE @D run H86®s menu O eese®E. init_db()” duplicate sample rows
cOBeS &S table OO SOSE.

EDOD §B DC®B} geenes

Database state &z 88,580 8% ®S5I® tests folder ez separate temporary DB files
eEBN WSHE.

m Windows Command Prompt

C:\little-star-library> py app.py

Little Star Library - egotechworld.com
Choose: 1
. saved books are still here ...

s DO WS ARSI
Reload ©86®%) data 358 emned® D BDYS; WOE.

* Source tests production database &% @& cENHSE.
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Testing, QA 2529 2026 &:H®

qes 9ema® eHed) Bgw B:dDS

CHAPTER 05

Testing, QA 2529 2026 &:H®

CONCEPT -» EXAMPLE - PRACTICE -» CHECK

o T mm o mm mm mm Em Em Em Em Em Em Em Em Em Em Em Em o o o ay,
e e e e e o o o e e e e e e o Em e e Em mm am P

cO® @IS ¢S WAL s DD® Ped® DD® DBH &5 ER ®ESI™. Code O copy
DTN 58S 680 S WED et EBGE DEO GEEEE.

& 2D »ES
68 EENOE @D PO GBO BB WSE) 6eE WROBGED BB, gdemmed ) w@®
DERBI.
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Testing BcsSies) e@rwmue?

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

Program 8z 80 9@ @3HNE BSE) s inputs &E) AR ®Ed; BE® testing.
Developer 855 08 QA tester 6e®ES 3 HSE.

EDOD §B DC®B} geenes
aee3 library project e test cases functional requirements dE0 BVBDES.

TEST INPUT — EXPECTED RESULT — ACTUAL RESULT

& PO WS T
“Borrow one book” eseen test input ese expected stock change 82 Bssi®.

* Expected e5¢9 Actual @36 605255 ®® bug O Scs .
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Test Case: $)DaBc5S

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

Test case %@ ID, steps, input, expected, actual, status Be@®). EENSSISH): T04 borrow
book.

EDOD §B DC®B} geenes
5@z app O test SEE expected outcome O YBS Bsd O @)

s N

ID Action Expected

TO1 Set up DB 3 tables

TO4 Borrow book Stock -1

TO7 Double return Error
\ J
e A

2 PO WS T

T04 eseem actual result 92 DO run WS e309DS WSBI®D.

\ J

* Test pass &®D outcome % expected OO @EHBs FOS.
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Negative Testing: &:6& input

05 - Testing, QA &529 2026 & 5)® | 8B:Deds B8iDS YeODOHE

Blank title, missing ID, zero copies, duplicate return &% ;58 cases &8&&n DSE®. Real
users e®80® perfect inputs 6eB6S Ben:.

EDOD §B DC®B} geenes

App O crash eand 5288 error message &9 eeme quality O

m Windows Command Prompt

Choose: 5
Book ID: 999
Member ID: 1

Please check your input: Book does not exist.

@ PO WS ARS®
Invalid book ID %25 loan record @) save e@n®d® @& confirm D3SHI®.

* Negative test @) PASS 8® Ssslesd error Owm $8:;580 handle S®&.
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Unit Testing: Python unittest

05 - Testing, QA &529 2026 & 5)® | 8B:Deds B8iDS YeODOHE

Python standard library & "unittest” module &%) functions &5 % &8xe DSS®
850, geed source folder dew) tests/ Gro.

EDOD §B DC®B} geenes

Automated tests sample database &0 g® X)) temporary DB e28w) ®3E®EN.

m Windows Command Prompt

C:\little-star-library> py -m unittest discover -s tests -v
. test borrow decrements stock ... ok
. test double return rejected ... ok

. test foreign keys enforced ... ok

Ran 25 tests ... OK

@ PO WS ARS®
®e@ computer O&e) tests pass GOBENE DERBB.

* Run count source version ¢5d 25&; future changes =& ®&H® @dmeS & 9.
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Bug Report 9 Ec@

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

Bug % 98 Hesns) o @® 8¢ 93® steps Biswim. Expected esep Actual 9w D35S

B8® developer O ¢ed ®AS&.

EDOD §B DC®B} geenes

Example: TO7 duplicate return. Expected: show error, stock unchanged.

Actual: & @520 stock

+1 &8 bug.
e N
Field Example
ID BUG-01
Steps Return same loan twice
Expected Error
Actual Stock increased (bug)
Severity High
N J
e A
Y PO WS ARSI®
@®® hypothetical bug e} severity High s esmd Scsio.

.

*  @ed final code &% double return error gDS; 6®cs bug-report eSS,
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QA 2529 QC @0 cd»es

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

Quality Assurance (QA) @80 D8 S8® eseem FHDRS e5:@Re® ®SE. Quality Control (QC)
Bgenemed 6eiB8 6t N Be® s5Eiems D8 ®ES.

EDOD §B DC®B} geenes
Requirements review, test plan, coding standards, code reviews &e regression tests quality &£
WEE.

PLAN QUALITY — BUILD + CHECK — RETEST

Y DO WS RS®
Release ®553® ®ES QA checklist s Bisis.

* Quality &% testing gDen®ed SO 9Ded) 6EncE 6aNEd.
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Backup &3} restore w6® 0D

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

Backup % 8658 SiE® MHSEBBE DS edr. 6dH® practice copy O restore
DS rows ScsDBI®.

EDOD §B DC®B} geenes
ges) folder =) ®a) library_backup.db’ copy 6 SQLite e5s® open SEc®S 5B DE
B,

BACKUP FILE — RESTORE COPY — VERIFY ROWS

Y DO WS RS®
Backup copy 8z Space Adventures row 8@ BeiHENE DEREB.

*x &0 run & production DB file &% overwrite eEnEEESH.
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Data Privacy: 6930 Se®ws Dems)

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

@B /e53@)8% practice data DED e5vw EOBBE® address, phone, email, passwords c®S®
es.

EDOD §B DC®B} geenes
Real software %% permissions, retention, deletion procedures, backups &2 encryption s
Bcs .

FAKE DATA — SAFE LEARNING — NO PRIVATE INFO

Y DO WS RS®
Public GitHub repo ®w%0 *.db" file &2 upload 6En®E @ GDBMNDE SBID.

*  580Bm eandys; share BEVD 6e56 DS EDIDSH.
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SQL Safety Checklist

05 - Testing, QA &520 2026 ¢ 5)® | 8D 8isDS 9eODDOSHEY

User values safe placeholders; UPDATE/DELETE ®® WHERE; input validation; FK constraints;

transactions; backups; least-privilege access; tests.

GOOD GB DEOD gees
6® 50 WSO risk @f) WSB WOEE). HEDE BB e58588h MWD eBNEd.

e N
Check Why
? placeholders Values safely bound
WHERE clause Target rows
Foreign keys Valid references
Transaction All-or-nothing
Backup Recover data
- J
e N
* PO WS T
Code &% raw SQL string concatenation &% &8 Jeens QO DSBBE?

. J

* Real apps eseem authentication, authorization, secure deployment ¢ ®@sé.
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SQLite vs MySQL vs PostgreSQL

05 - Testing, QA &520 2026 ¢ 5)® | 8D 8isDS 9eODDOSHEY

SQLite file database d%= e single-user practice/embedded apps E3CeN @B L3OERE.
MySQL &se9 PostgreSQL &%) server databases team apps &5cen) OIH®D 9.

GOOD GB DEOD gees
O® SQL syntax ea)eed] anSDE eene s type rules esen features e@mes Scs eoye.

e N
Tool Typical fit
SQLite Local/embedded
MySQL Web apps
PostgreSQL Complex server apps
N J
' A
& PO WS T
Large online store ®w) es€en server DB o @d6ns 6DBI6s :&3?

|\ J

* Database e&J68les} users, scale, security, operations @md&.
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2026 Database Skills

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

20268 SQL basics es®c privacy, secure backups, schema migration, cloud services,

monitoring e Al-generated queries verify §8® ¢ 860,

EDOD §B DC®B} geenes
e® een® foundational skills ee®®). Sg BdS MySQL/PHP web app 9w ee0d PostgreSQL
analytics project @ S5 .

SQL BASICS — DATA SAFETY — MODERN SYSTEMS

Y DO WS RS®
PO SO 9BV ®S database tool DS eIGHIH.

* Tools HST®Sess update d® Hen official docs DERBIS.
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Al B ¢3) SQL Om 588 WY

05 - Testing, QA &529 2026 & 5)® | 8B:Deds B8iDS YeODOHE

Al coding helper %@ query & ecsiesen ®E® tables/columns essse, WHERE 8w
Bens®de, O data delete ®S5®ae, sensitive data expose 6OBENE DEBH.

EDOD §B DC®B} geenes
Test database &= SELECT query 9% ¢330 ®355®. Al output O fact 6@ ES5EDBID
es.

ee e VS Code | SQL / Python

EXPLORER -- Safer first step: preview target rows.
SELECT id, title FROM books WHERE id = 2;

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

-- Only after review consider an UPDATE.

& PO WS ARSI®
PO EMEBIEED query D run HEVO 6856 WE T GGOE GEWD) DBBD.

* Al 620d 35 3DeHd) DOBO COD .
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Schema migration Bc3)es) cD2e5:)

05 - Testing, QA &529 2026 & 5)® | 8B:Deds B8iDS YeODOHE

App 8 868® 8O table ®®0 @@®E column w1 @G S ez. Existing rows eanes
cOxes BE® schema migration.

EDOD §B DC®B} geenes
Migration @3&&8 backup, migration script, rollback plan ese9 tests & 2@,

eee VS Code | SQL / Python

EXPLORER -- On a practice copy of the database:
ALTER TABLE books ADD COLUMN shelf TEXT;

little-star-library/

app.py

library db.py

db setup.py

sql/

examples/

tests/

SELECT id, title, shelf FROM books;

Y PO WS RI®
shelf column O @Es DE® 568 rows DE M OBE?

* ALTER TABLE production data 9ew) eo®eds run eenmaEsi®.
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Database 29y Git

05 - Testing, QA &529 2026 & 5)® | 8B:Deds B8iDS YeODOHE

SQL schema, Python scripts, documentation 529 tests Git repository &m0 GED DE .
S &5 private data @& .db’ files eHEEBEES public repo DED 6ENGES FRS.

EDOD §B DC®B} geenes

N

.gitignore® ®g local database file paths &)5j® 5@},

eee VS Code | SQL / Python

EXPLORER # Example .gitignore
*.db
__pycache /

little-star-library/
app.py

library db.py

db setup.py

sql/ # Commit source code, not private data.
examples/

tests/

outputs/*.csv

Y PO WS RI®
EDEHS 6e596@E DB file O GitHub 6@ push D68 &S ¢DHBE BEBID.

* Sample data s®&} e8Bn ®ES project policy @5)@ repo content &8x3e) DSSIS.

egotechworld.com DATABASE BASICS « &0 * 2026 107



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

Documentation files Hcs3DF)

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

Source ZIP &%) “docs/SRS.md", “docs/ERD.md", “docs/TEST_PLAN.md", “docs/
SQL_CHEATSHEET.md" Seca®d>.

EDOD §B DC®B} geenes
Team e BB 6O project OB 6BGBem® test HE®D documentation 8 D&.

SRS — ERD — TEST PLAN — README

& PO WS T
SRS 6%} FRO5 92 &) T04 test case % e58DB) DSBS,

* Docs update emn®eEE code % &) documentation 6®®meS Scs .
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Release checklist

05 - Testing, QA &520 2026 ¢ 5)® | 8D 8isDS 9eODDOSHEY

Release m35I® ®ES data model check, tests pass, sample workflow manual test, backup
and restore, no private data, docs updated @8 DEHI.

GOOD GB DEOD gees
@® project & learning/offline demo e production-ready BE) HDESOSIGS Ben:.

e N
Item Status to check
Schema Reviewed
Tests 25 pass
Borrow/return Manual
Backup Restored
Privacy No real records
. J
e A
* PO WS T
®e® local run des} ey &5:® item dWO® tick BEB.

. J

* QA report 9% known limitations 6®5® Exi.
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Troubleshooting: no such table

05 - Testing, QA &529 2026 & 5)® | 8B:Deds B8iDS YeODOHE

“no such table: books" error &% ®»® setup S B 9] OB path = database file
%) open & @S s 9.

EDOD §B DC®B} geenes
“py db_setup.py’ run @6 5858 folder ez *py app.py’ run @3sE®.

m Windows Command Prompt
sqlite3.0perationalError: no such table: books

Try: py db_setup.py

Check: project folder and .db file path

@ PO WS ARS®
Error &e database file path & source code He®®) DEINDOBD.

* ‘'DEFAULT_DB' path &z ‘library_db.py" ¢9e& project folder &z anchored.
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Troubleshooting: database is locked

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

d2® SQLite file d20 writes B&escss DS cBienen S® 8O database locked error
BT 5D,

EDOD §B DC®B} geenes
Project ©ez busy timeout esen short transactions 8@ multi-user server app O 6Ees
DEBOBEH ey

WRITER A — DB FILE — WRITER B WAITS

Y DO WS RS®
Lock error 9o @eens database tool &wm open transaction Se@HE DEHD.

* Long-running transaction eenN®RS.
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Troubleshooting: datatype error

05 - Testing, QA &529 2026 & 5)® | 8B:Deds B8iDS YeODOHE

Integer field d@O GS; FDES DE® conversion e constraint error GDcs 2. App
e number input validation @®®5&.

EDOD §B DC®B} geenes

Negative inputs ¢ test @3x)®. Database constraints es®&mes) e@nd Ul validation ¢ 8® 23%&s.

m Windows Command Prompt

Choose: 3
Copies: abc
Please check your input: invalid literal ...

Try again with a whole number: 2

@ PO WS ARS®
Copies = -1 & app % &&® error message 9% DEBD.

* Input errors eH®H®5E; clear messages @O cesend 8.
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7-Day Learning Plan

05 - Testing, QA &529 2026 ¢ 5)® | BDeds 8isDS YeODDOHEY

8% 1 data/table. &» 2 Python setup. &» 3 SELECT/INSERT. &» 4 WHERE/UPDATE/DELETE.

8» 5 relationships/JOIN. & 6 project borrow/return. s 7 tests/reports.

EDOD §B DC®B} geenes
w0 @E) project change Ow& &sed short recap Ome) DEE®.

DAY 1-2 — DAY 3-4 — DAY 5-6 — DAY 7

& PO WS T
8¢ QEODOT DD 3t Ved® DB DES 5t R WOTD.

* 8o e¢3e5® flexible; eIG® TN BE 53D® G DESID.
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588 Fcs esen @ensIes

qes 9ema® eHed) Bgw B:dDS

CHAPTER 06

588 Lacs eseD Genzsies

CONCEPT -» EXAMPLE - PRACTICE -» CHECK

o T mm o mm mm mm Em Em Em Em Em Em Em Em Em Em Em Em o o o ay,
e e e e e o o o e e e e e e o Em e e Em mm am P

cO® @IS ¢S WAL s DD® Ped® DD® DBH &5 ER ®ESI™. Code O copy
DTN 58S 680 S WED et EBGE DEO GEEEE.

& 2D »ES
68 EENOE @D PO GBO BB WSE) 6eE WROBGED BB, gdemmed ) w@®
DERBI.
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MCQ 01 - Database Basics

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®

Database %% SBIes 6@HmEe?
A. Photo editor O}
B. Data 5@} 8565 5B

C. Game controller &5

D. Printer &%)

Table / Row / Column 3% DDBHDERD Ped® EENSHISE BiH®.

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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MCQ 02 - Primary Key

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®

OO BO @B books 6eE) 6D WS DEINOBIEHS?

A. Color
B. Title
C. Unique ID

D. Font size

PRIMARY KEY e08o) @068 @R table o g deE®.

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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MCQ 03 - SELECT

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®

Data §c8®0 endon @3® SQL keyword 92 @@wie?

A. SELECT
B. DELETE
C. DROP

D. COMMIT

SELECT title FROM books 5858 &5:¢28R ®3E®.

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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MCQ 04 - WHERE

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®
"WHERE id = 2" 8¢865?

A. BsE rows 6B36H@H®

B. id 20 ®&6e5® rows N ®:H®

C. table ®8®

D. database copy 58®

WHERE 65)®;8 UPDATE %% ¢don® BEsi®.

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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MCQ 05 - COUNT vs SUM

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®

Copies 9290 @& HE®O D) &3¢y Om?

A. ORDER BY
B. DISTINCT
C. SUM

D. DELETE

R S IEIT®
COUNT(*) e5e9 SUM(copies_total) @536 @5 Eosi®.

*x  BEnd: a® emndetd . B DO B8ES; ccBB.
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MCQ 06 - Foreign Key

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®

loans.book_id 5% ®we?

A. Title Oww

B. Books table ®%0 reference )
C. Password 8o

D. Output file &=

ERD 86w keys 9® HESiOS®).

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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MCQ 07 - Transaction

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®
Borrow 5368 S 6¢m OO eNBIm BE B @:&3?

A. Color e@»¢5 ©8®0

B. Keyboard shortcut =z

C. Database consistent ;®0

D. Print 6®®»®5; S8®

Rollback 868 ¢&en689:5% e®mmen S cOBID.

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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MCQ 08 - Safe Query

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®
User input SQL © e3s8®d bind m3® SQLite feature O=?

A. ? placeholder

B. String concatenation

C. eval()

D. copy/paste

Parameter placeholders ¢5¢9 data privacy @36 D55 Scseio.

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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MCQ 09 - QA

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®
Test case &) expected result Hcssiess?

A. @DeHo6s 3E) EDES

B. ®B8 geislen € 58S

C. File size

D. Window title

Invalid book ID es@e negative test & Bssi®.

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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MCQ 10 - Backup

06 - 58TsScs 58 gesIes | Q) PHEDSH ¢ Ded® B8RS ewicH®
Backup o) @@ BDGE® geents ROBE?

A. 58 test emnEBID

B. Public @3 share 3%5i®

C. Restore @3 verify 3553

D. Password file &5®8

Backup file &% Sy verify 68 8cD6 ecat Bisi®.

[ Y RO WS RSI®
*

BEnS: a® et @D, YRS DO BEHRG: 6cB®.
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Practical mini labs

qet 9ema® eHed Bgw BidDS

CHAPTER 07

Practical mini labs

CONCEPT -» EXAMPLE - PRACTICE -» CHECK

P T o Em mm Em o Em o Em o Em o Em Em Em Em Em o o o o o,
N e e e e o o o o e e e e e e e Em e e mm Em Em P

_______________________________________________________

cO® N0 GDBH WOEE DS DD PDed® DD® DBB) 586 WEBI®. Code O copy
DTN 50 680D S WED et B DHO GEEEE.

& DO BEF
8 eI @D PO GBO BB WSF) 6T WROBGED Bur®w. gdemmed o) w@®
DERBI.
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LAB 01 - Snacks table ®m%
07 - Practical minilabs | 8c¢9eds 8c¢d6 9germOBY

Python &&e) “:memory:’ en&an 3 snacks table &) e9¢8). 6¢®:S row OO Juice &sen
B 160 6cHEBD.

EDOD §B DC®B} geenes
Table 962 rows ec® 6e580® SQL query 8z BEDE BiHi.

ee e VS Code SQL / Python

EXPLORER CREATE TABLE snacks (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
price INTEGER NOT NULL

little-star-library/
app.py

library db.py
db_setup.py );

sql/ INSERT INTO snacks(name,price) VALUES('Biscuit',80);

examples/ INSERT INTO snacks(name,price) VALUES('Juice',160);
tests/

Y PO WS RI®
Juice price @®c 180 S UPDATE query 92 Ei5i®.

* Source & “sql/first_steps.sql’ c&OSEIS Gro.

egotechworld.com DATABASE BASICS « &0 * 2026 126



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

LAB
LAB 02 - CRUD ®d®cs
07 - Practical minilabs | 8c¢9eds 8c¢d6 9germOBY

Source project ez “examples/02_crud.py” run @353®. & toys table @z Ball row 8=
add, read, update, delete ®5®®s.

EDOD §B DC®B} geenes

) BsDSHS esgg output DEBI®. UPDATE ¢ 80 Ball quantity 4 80 6 ed&.

m Windows Command Prompt

C:\project> py examples\02 crud.py
READ [(1, 'Ball', 4)]
UPDATED [(1, 'Ball', 6)]

DELETED []

@ PO WS ARS®
Ball @520 Toy Car 6cH&) dESD.

* Temporary database &5 g5oro Library DB 8w 60%®& cencd&.
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LAB 03 - WHERE 252 ORDER BY
07 - Practical minilabs | 8c¢9eds 8c¢d6 9germOBY

*examples/03_where_order.py’ run @3 "copies_available >= 2° books ®® amd; 8€ed&0
5BDBD.

EDOD §B DC®B} geenes
EMBEEEBs >= 37 WS results gHS 6DDES FTHDE DEBD.

ee e VS Code SQL / Python

EXPLORER SELECT title, copies available
FROM books
WHERE copies available >= 2

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

ORDER BY title ASC;

Y PO WS RI®
@® SQL code D& filtering @mdes e5e9 sorting 6endes 6B cODE HETOBID.

* Run ©8®0 ®ES py db_setup.py 6cHesi®.
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LAB
LAB 04 - JOIN 2589829
07 - Practical minilabs | 8c¢9eds 8c¢d6 9germOBY

“examples/04_join.py” borrow 8= &8 database Owm €8 loan 9% e name &) title
JOIN 26 655DE.

EDOD §B DC®B} geenes
JOIN query ®ezs member name e®@®® table HBS EDIDHEE GBS 5eNnER WSBD.

m Windows Command Prompt

C:\project> py examples\04 join.py

Alex borrowed Space Adventures

@ PO WS ARS®
app.py option 7 &® output e5e5EBD.

* Examples g50)% practice DB % 605 € e HeH backup O @S5.
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LAB 05 - Reports & Groups
07 - Practical minilabs | 8c¢9eds 8c¢d6 9germOBY

“examples/05_groups.py” file 6% categories ¢md titles ®&® esBDE.

GDOD B DiGOD gees

Science: 2; Coding: 1; Nature: 1; Math: 1 3% sample counts &8 DSS®.

ee e VS Code SQL / Python

EXPLORER SELECT category, COUNT(*) AS titles
FROM books
GROUP BY category

little-star-library/
app.py

library db.py

db setup.py

sql/

examples/

tests/

ORDER BY category;

. DO WS ARSI
Y titles ®&r® 5 DD report OeDS GSTOBID.

* Add book me&8} counts e@®e3 &® £5®r558.
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LAB 06 - CSV + Chrome
07 - Practical minilabs | 8c¢9eds 8c¢d6 9germOBY

“examples/06_export.py” run @3 “outputs/books.csv’ &se outputs/report.html enesien. CSV
spreadsheet &85, HTML browser 53 88 DHSBS.

EDOD §B DC®B} geenes
O® database ®em®) output formats eezw EAN®BBN 90 BGE OHBH.

m Windows Command Prompt

C:\project> py examples\06 export.py

...outputs\books.csv
...outputs\report.html

@ PO WS ARS®
CSV 529 HTML ®® display styles 6Ome5 8® 2 BT RSB™.

* CSV esen HTML &® data source dems) e5:6em.
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LAB 07 - Borrow—Return story

07 - Practical minilabs | 8c¢deds 8c¢d6 ger®OBY

Option 1 books RESI®. Option 5 6®S O eHBE borrow WSS, Option 7 active loans
DES®. Option 6 return 23S option 7 DD DESD.

EDOD §B DC®B} geenes
@®c end-to-end workflow testing . " copies_available’ E @®©0 S8 OB® Be).

LIST BOOKS — | BORROW + STOCK -1 | — | RETURN + STOCK +1

& PO WS T
Borrow @& loan ID & &2 stock before/after @®cs worksheet O Bosi®.

* Operation ®:¢ error 9@ @@ data inconsistent 6N §RE.
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LAB 08 - Wrong ID practice
07 - Practical minilabs | 8c¢9eds 8c¢d6 9germOBY

Book ID=999 20§ member ID=999 @& borrow csiesien @EEi®. App O friendly error
c5BSS .

EDOD §B DC®B} geenes

J®Od) eseg active loans E:83e59ed ¢®®G loan O 5B DD GENGEBD.

m Windows Command Prompt

Choose: 5
Book ID: 999
Member ID: 1

Please check your input: Book does not exist.

@ PO WS ARS®
Error e 5¢59) DB rows ®&m® 6dmed 6D B30 test O Bisi®m.

* Negative testing @ &®8 QA skill ).
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LAB
LAB 09 - Backup day
07 - Practical minilabs | 8c¢deds 8c¢d6 ger®OBY

App dew) 10 eI backup file O wexl®. 5850 6D®® temporary copy 9w 82am @3S
books read ®GS5®.

EDOD §B DC®B} geenes
Backup 9w B® @€ 6and restore WE e DD DHENEEISD 6= 8@ WSBH.

CREATE BACKUP — OPEN COPY — VERIFY

& PO WS T
Backup e live DB file ®ez sample book titles esesesie.

* Actual private data @& backups share en®5SS®.
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LAB

LAB 10 - Mini QA Report

07 - Practical mini labs 8csDecs 8csDS 9emrm®BY

259w test results DB pass/fail Bssi®: TO1 setup, T04 borrow, TO7 double return, T11

backup.

EDOD §B DC®B} geenes
geeS source tests 25® PASS. ®e@ computer e local manual verification ¢ 62®® @WSSH.

s B
Test Expected Your result
TO1 Tables exist
TO4 Stock -1
TO7 Friendly error
T11 Backup opens
N J
e A
& PO WS T
“docs/TEST_PLAN.md" &5® results ®&ess5®.
\. J
* Test evidence E@es screenshots/command outputs save DEES®.
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98850 6D 5B & /O

qes 9ema® eHed) Bgw B:dDS

CHAPTER 08

98850 6 5B & H®

CONCEPT -» EXAMPLE - PRACTICE -» CHECK

o T mm o mm mm mm Em Em Em Em Em Em Em Em Em Em Em Em o o o ay,
e e e e e o o o e e e e e e o Em e e Em mm am P

cO® @IS ¢S WAL s DD® Ped® DD® DBH &5 ER ®ESI™. Code O copy
DTN 58S 680 S WED et EBGE DEO GEEEE.

& 2D »ES
68 EENOE @D PO GBO BB WSE) 6eE WROBGED BB, gdemmed ) w@®
DERBI.

egotechworld.com DATABASE BASICS « &0 * 2026 136



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

SQL Quick Reference

08 - 98830 e 5B &H/® | BsDedH BsDS emHOBHY

SQL command % ¢S 80 keyword demdl 98 @c@en ean®si®. CREATE schema,
INSERT add, SELECT read, UPDATE edit, DELETE remove.

GOOD GB DEOD gees
WHERE filter, ORDER BY sort, GROUP BY summarize, JOIN combine.

e N
SQL Use
SELECT Read rows
INSERT Add row
UPDATE Edit row
DELETE Remove row
JOIN Combine tables
GROUP BY Report
. J
e A
Y RO WS RS®
e® 898 bookmark 6 DRED.

. J

* Safe values eseem ? placeholders en&sn DES®D.
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Glossary: 992 10z

08 - 98830 e 5B &H/® | BsDesH BcsDS 9emHOBY

Database, table, row, column, primary key, foreign key, SQL, query, schema, transaction
5B DD O NS NWBEBS 5t EE WS DEBD.

EDOD §B DC®B} geenes
GesIes WOEE DDBWS D) De® WREBEE BN 55w GeBs®.

TABLE / ROW — KEY / RELATION — QUERY / RESULT

& PO WS T
£5:® DDDEWOO NS LJEDENEREES EEDSEISE BiED.

*  eBG® ©B® rote memorization O &) DINE.

egotechworld.com DATABASE BASICS ¢ 029E * 2026 138



EGOTECHWORLD ¢ INTRODUCTION TO DATABASES * 2026

csmnd B Mbewisecm

08 - 98830 e 5B &H/® | BsDesH BcsDS 9emHOBY

Python sqlite3 module, SQLite SQL language, SQLite foreign keys, SQLite backup
documentation Bc8c®S 8 SeSDS DH® 5D,

EDOD §B DC®B} geenes

e®® tutorial O 202688 enNdoN WE 9D YB® /PO @B 6eB. Versions, menus 6dDmes
Bcs 9.

https://docs.python.org/3/library/sqlite3.html
https://www.sqglite.org/lang.html
https://www.sqlite.org/foreignkeys.html
https://www.sqlite.org/backup.html

Y PO WS RS®
SQL query 2% 62neB)GEN® HE docs O @oE keyword 2 6eHEBD.

.

*x 2026 PucolE E2dDEE BErE HE Yr® OB P BB tsemEs 585 .
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LESSON

Quiz Answer Key

08 - 9880 6™ 3» /D |

MCQ 9E0 D® BERS; ¢ &5ty 6® key O 5O 55D, D68 55D @BBS & 928

OB DSE) run DSSIB).

GOOD GB DEOD gees

8BExSy: 01-B, 02-C, 03-A, 04-B, 05-C, 06-B, 07-C, 08-A, 09-B, 10-C.

8csDecs 8csDS 9emm®BY

Ve

.

MCQ Answer Topic

01 B Database

02 C PK

03 A SELECT

04 B WHERE

05 C SUM

06 B FK

07 C Transaction

08 A Placeholder

09 B QA

10 C Backup
N J
s N

2 PO WS T

PO DGeF) Ormarn QBB 6D & lab WSEH.

J

* Mistakes are part of learning.

egotechworld.com
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Certificate / Final Challenge

08 - 98830 e 5B &H/® | BsDesH BcsDS 9emHOBY

®e® Mini Library project &= 58 e 6e555053%. Books add, search, borrow, return,
report, backup 3% DB complete DS 6SBDBIH.

EDOD §B DC®B} geenes
Documentation &se9 test results e5655I®. ©®E challenge &) shelf number field O
database schema &0 &S app % update S DERBID.

DESIGN — BUILD — TEST — SHARE

Y DO WS RS®
®e@ final project screenshots 59 notes OwDS mini portfolio O eDeSI.

* 606 aAmsSm self-check certificate activity Owme e 88®8 accreditation % emned.
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( SOURCE CODE APPENDIX )

Code Appendix

Project ZIP g 588588y runnable source code 9% g

SOURCE

SQL + Python examples

READ EACH FUNCTION ¢ FIND THE SQL « RUN THE APP

P T o Em mm Em o Em o Em o Em o Em Em Em Em Em o o o o o,

988 89dE project source files DEE eIH®E code eenOel Beawd). 90 HSHDS run
BE®O &) ZIP source e complete files run ®S8®. 6® ezndes code reading practice
5EeNE3.
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<jCODEREFERENCEj>
Source 01 - First tiny SQLite example

File: examples/01_first_table.py ¢ Lines 1-8

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code examples/01 first table.py

1 """First database: make one table, add a record, and read it."""

2 import sqlite3

3

4 with sqlite3.connect(":memory:") as conn:

) conn.execute("CREATE TABLE snacks (id INTEGER PRIMARY KEY, name TEXT, price INTEGER)")
6 conn.execute("INSERT INTO snacks (name, price) VALUES (?, ?)", ("Biscuit", 80))

7 rows = conn.execute("SELECT id, name, price FROM snacks").fetchall()
8

print(rows)

Y Code Reading Challenge
68 code e@ndes E “SELECT', “INSERT, "UPDATE", '?°, function definitions e} validations
&8o@e? I EOWCHISE BEHD.

* 83680 runnable version &z &®w source ZIP @& @z. Code segments ¢S imports &sed surrounding logic
B .
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(CODE REFERENCE)
Source 02 - CRUD example

File: examples/02_crud.py ¢ Lines 1-11

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code examples/02 crud.py

1 """Create, Read, Update, Delete with a temporary database.
2 import sqlite3

with sqlite3.connect(":memory:") as conn:
conn.execute("CREATE TABLE toys(id INTEGER PRIMARY KEY, name TEXT, qty INTEGER)")
conn.execute("INSERT INTO toys(name,qty) VALUES(?,?)", ("Ball", 4)) # Create
print ("READ", conn.execute("SELECT * FROM toys").fetchall())

conn.execute("UPDATE toys SET qty=? WHERE name=?", (6, "Ball")) # Update
print ("UPDATED", conn.execute("SELECT * FROM toys").fetchall())
conn.execute("DELETE FROM toys WHERE name=?", ("Ball",)) # Delete
print ("DELETED", conn.execute("SELECT * FROM toys").fetchall())

Y Code Reading Challenge
68 code e@ndes E “SELECT', “INSERT, "UPDATE", '?°, function definitions e} validations
&8o@e? I EOWCHISE BEHD.

* 83680 runnable version &z &®w source ZIP @& @z. Code segments ¢S imports &sed surrounding logic
B .
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<jCODEREFERENCEj>

Source 03 - Database schema / Books

File: sql/schema.sql ¢ Lines 1-15

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

@@ e VS Code sql/schema.sql

1 -- Little Star Library: three related tables.
2 CREATE TABLE IF NOT EXISTS books (
id INTEGER PRIMARY KEY,
title TEXT NOT NULL,
author TEXT NOT NULL,
category TEXT NOT NULL DEFAULT 'General',
copies total INTEGER NOT NULL DEFAULT 1 CHECK(copies total >= 0),

copies available INTEGER NOT NULL DEFAULT 1
CHECK(copies available >= 0 AND copies available <= copies total),
created at TEXT NOT NULL DEFAULT CURRENT TIMESTAMP

CREATE TABLE IF NOT EXISTS members (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,

Y Code Reading Challenge
68 code e@ndes E “SELECT', “INSERT, "UPDATE", '?°, function definitions e} validations
&8o@e? I EOWCHISE BEHD.

* 83680 runnable version &z &®w source ZIP @& @z. Code segments ¢S imports &sed surrounding logic
B .
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<jCODEREFERENCEj>

Source 04 - Database schema / Members &
Loans

File: sql/schema.sql ¢ Lines 16-30

Code & Ssda 89 SQL commands eean®ai®m. Functions, parameters ¢ error handling &m0
58S D B8 BB WSBID.

ee e VS Code sql/schema.sql

16 joined at TEXT NOT NULL DEFAULT CURRENT TIMESTAMP

17 );

18

19 CREATE TABLE IF NOT EXISTS loans (

20 id INTEGER PRIMARY KEY,

21 book id INTEGER NOT NULL,

22 member id INTEGER NOT NULL,

23 borrowed on TEXT NOT NULL,

24 returned on TEXT,

25 FOREIGN KEY (book id) REFERENCES books(id) ON DELETE RESTRICT,
26 FOREIGN KEY (member id) REFERENCES members(id) ON DELETE RESTRICT,
27 CHECK(returned on IS NULL OR returned on >= borrowed on)

28 );

29 CREATE INDEX IF NOT EXISTS idx loans book ON loans(book id);

30 CREATE INDEX IF NOT EXISTS idx loans member ON loans(member id);

S Code Reading Challenge
6® code e@ndes BE SELECT', “INSERT", “UPDATE", “?°, function definitions @03 validations
G8o@eE? JND EINSCHISE BEHD.

*  e58e38&m runnable version &z &®w source ZIP @& @z. Code segments @&S imports &seo surrounding logic
BAcS .
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<jCODEREFERENCEj>

Source 05 - library_db.py imports & config

File: library_db.py ¢ Lines 1-37

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code library db.py

"""Safe, beginner-friendly SQLite operations for Little Star Library.

Python standard library only. Data in all examples is fictitious.

from  future  import annotations

import csv

from contextlib import contextmanager
from datetime import date

from html import escape

from pathlib import Path

import sqlite3

from typing import Any

O 00 N O Ul B WN =

I T S o R
U s WNRO

ROOT = Path( file ).resolve().parent
DEFAULT DB = ROOT / "little star library.db"
SCHEMA = ROOT / "sql" / "schema.sql"

R I =]
O 00 N o

class LibraryError(ValueError):
"""Friendly error message for an invalid library action.

N N NN
w N = o

@contextmanager
def connect(db path: str | Path = DEFAULT DB):
"""Open, commit/rollback, and always close the SQLite connection.
conn = sqglite3.connect(str(db path))
try:
conn.row_factory = sqlite3.Row
conn.execute("PRAGMA foreign keys
conn.execute("PRAGMA busy timeout
with conn:
yield conn
finally:
conn.close()

N
=

W WwwwwwwwNNNNN
N O U, WNEFE O OWOWLNO U

def init db(db path: str | Path = DEFAULT DB, seed: bool = True) -> None:

S Code Reading Challenge
e® code e@nIes ®E “SELECT, 'INSERT', "UPDATE", ?°, function definitions e} validations
&8o@e? JND EINSHISE BEHD.

*  e58e38&) runnable version &z &®w source ZIP @& @@. Code segments @&S imports &e surrounding logic
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<jCODEREFERENCEj>
Source 06 - list_ books() & SQL search

File: library_db.py ¢ Lines 61-71

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code library db.py

61 def list books(db path: str | Path = DEFAULT DB, keyword: str = "") -> list[dict[str, Any]]:
62 """Search titles using a placeholder; never build SQL with user input."""

63 with connect(db_path) as conn:

64 rows = conn.execute(

65 """SELECT id, title, author, category, copies total, copies available
66 FROM books WHERE title LIKE ? ORDER BY id""",

67 (f"%s{keyword.strip()}%",),

68 ). fetchall()

69 return [dict(row) for row in rows]

70

71

Y Code Reading Challenge
68 code e@ndes E “SELECT', “INSERT, "UPDATE", '?°, function definitions e} validations
&8o@e? I EOWCHISE BEHD.

* 83680 runnable version &z &®w source ZIP @& @z. Code segments ¢S imports &sed surrounding logic
B .
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<jCODEREFERENCEj>

Source 07 - Add book and member

File: library_db.py ¢ Lines 72-100

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code library db.py

72 def add book(title: str, author: str, category: str, copies: int,

73 db_path: str | Path = DEFAULT DB) -> int:

74 title, author = title.strip(), author.strip()

75 if not title or not author:

76 raise LibraryError("Book title and author are required.")

77 if not isinstance(copies, int) or copies < 0:

78 raise LibraryError("Copies must be a whole number of zero or more.")

79 with connect(db path) as conn:

80 cur = conn.execute(

81 """INSERT INTO books(title, author, category, copies total, copies available)
82 VALUES(?, ?, 2, 72, ?2)""",

83 (title, author, category.strip() or "General", copies, copies),

84 )

85 return int(cur.lastrowid)

86

87

88 add member(name: str, db path: str | Path = DEFAULT DB) -> int:

89 if not name.strip():

90 raise LibraryError("Member name cannot be empty.")

91 with connect(db path) as conn:

92 cur = conn.execute("INSERT INTO members(name) VALUES(?)", (name.strip(),))
93 return int(cur.lastrowid)

94

95

) list _members(db_path: str | Path = DEFAULT DB) -> list[dict[str, Any]]:

97 with connect(db_path) as conn:

98 return [dict(r) for r in conn.execute("SELECT id, name FROM members ORDER BY id")]
99

Y Code Reading Challenge
68 code e@ndes E “SELECT', “INSERT', "UPDATE", '?°, function definitions e} validations
&o@e? JND EONSCHISE BEHD.

* 8368 runnable version &z &®w source ZIP @& @=. Code segments ¢S imports & surrounding logic
B 2.
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<jCODEREFERENCEj>

Source 08 - Borrow logic (part 1)

File: library_db.py ¢ Lines 101-119

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code library db.py

101 def borrow book(book id: int, member id: int,

102 db_path: str | Path = DEFAULT DB,

103 on_date: str | None = None) -> int:

104 """Borrow and decrement copies in one atomic transaction.
105 day = on_date or date.today().isoformat()

106 with connect(db_path) as conn:

107 conn.execute("BEGIN IMMEDIATE")

108 member = conn.execute("SELECT id FROM members WHERE id=?", (member id,)).fetchone()
109 if member is None:

110 raise LibraryError("Member does not exist.")

111 book = conn.execute(

112 "SELECT copies available FROM books WHERE id=?", (book id,)

113 ) . fetchone()

114 if book is None:

115 raise LibraryError("Book does not exist.")

116 if book["copies available"] < 1:

117 raise LibraryError("No available copies; try another book.")

118 changed = conn.execute(

119 """UPDATE books SET copies available=copies available-1

S Code Reading Challenge
e® code e@nIes ®E “SELECT', 'INSERT', "UPDATE", “?°, function definitions e} validations
Go@e? JND EINSCHISET BEBED.

* as@gc%@io runnable version 9w &®® source ZIP @& g. Code segments @3 imports €39 surrounding logic
B .
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<jCODEREFERENCEj>

Source 09 - Borrow logic (part 2)

File: library_db.py ¢ Lines 120-130

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code library db.py

120 WHERE id=? AND copies available>0""", (book id,)

121 )

122 if changed.rowcount != 1:

123 raise LibraryError("This book is no longer available.")
124 cur = conn.execute(

125 "INSERT INTO loans(book id, member id, borrowed on) VALUES(?, ?, ?)"
126 (book _id, member id, day),

127 )

128 return int(cur.lastrowid)

129

130

Y Code Reading Challenge
68 code e@ndes E “SELECT', “INSERT, "UPDATE", '?°, function definitions e} validations
&8o@e? I EOWCHISE BEHD.

* 83680 runnable version &z &®w source ZIP @& @z. Code segments ¢S imports &sed surrounding logic
B .
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<jCODEREFERENCEj>

Source 10 - Return logic

File: library_db.py ¢ Lines 131-152

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code library db.py

131 def return book(loan id: int, db path: str | Path = DEFAULT DB,
132 on_date: str | None = None) -> None:

133 """Mark loan returned and restore one copy together.
134 day = on _date or date.today().isoformat()

135 with connect(db_path) as conn:

136 conn.execute("BEGIN IMMEDIATE")

137 loan = conn.execute(

138 "SELECT book id, borrowed on, returned on FROM loans WHERE id=?", (loan id,)
139 ) . fetchone()

140 if loan is None:

141 raise LibraryError("Loan does not exist.")

142 if loan["returned on"] is not None:

143 raise LibraryError("This loan was already returned.")

144 if day < loan["borrowed on"]:

145 raise LibraryError("Return date cannot be before borrow date.")

146 conn.execute("UPDATE loans SET returned on=? WHERE id=?", (day, loan id))

147 conn.execute(

148 "UPDATE books SET copies available=copies available+1 WHERE id=?",

149 (loan["book _id"],),

150

151

152
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Source 11 - JOIN and category report

File: library_db.py ¢ Lines 153-175

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
58S D S8 BB WSBID.

ee e VS Code library db.py

153 def list loans(db path: str | Path = DEFAULT DB,

154 active only: bool = False) -> list[dict[str, Any]]:
155 clause = "WHERE l.returned on IS NULL" if active only else ""
156 with connect(db_path) as conn:

157 return [dict(r) for r in conn.execute(f"""

158 SELECT 1.id, b.title, m.name, l.borrowed on, l.returned on
159 FROM loans 1

160 JOIN books b ON b.id = 1.book id

161 JOIN members m ON m.id = l.member id

162 {clause} ORDER BY 1.id

163 "t

164

165

166 def category report(db path: str | Path = DEFAULT DB) -> list[dict[str, Anyl]:
167 with connect(db path) as conn:

168 return [dict(r) for r in conn.execute("""

169 SELECT category, COUNT(*) AS book titles,

170 SUM(copies total) AS total copies,

171 SUM(copies available) AS available copies

172 FROM books GROUP BY category ORDER BY category

173 "]

174

175
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Source 12 - CSV & backup helpers

File: library_db.py ¢ Lines 176-202
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ee e VS Code library db.py

176 def export csv(output path: str | Path, db path: str | Path = DEFAULT DB) -> Path:
177 out = Path(output path)

178 out.parent.mkdir(parents=True, exist ok=True)

179 with out.open("w", newline="", encoding="utf-8-sig") as file:

180 writer = csv.DictWriter(file, fieldnames=[

181 "id", "title", "author", "category", "copies total", "copies available
182 1)

183 writer.writeheader()

184 writer.writerows(list books(db path))

185 return out

186

187

188 def backup database(output path: str | Path,

189 db path: str | Path = DEFAULT DB) -> Path:

190 """Use the SQLite backup API instead of copying a possibly active file."""
191 out = Path(output path)

192 out.parent.mkdir(parents=True, exist ok=True)

193 with connect(db path) as source:

194 destination = sqlite3.connect(str(out))

195 try:

196 with destination:

197 source.backup(destination)

198 finally:

199 destination.close()

200 return out

201

202
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Source 13 - HTML report helper

File: library_db.py ¢ Lines 203-233

Code &% Bsda 8 SQL commands eean®mai®m. Functions, parameters 50 error handling &m0
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ee e VS Code library db.py

203 def export html(output path: str | Path,

204 db_path: str | Path = DEFAULT DB) -> Path:
205 """Create an offline report that can be opened in Chrome.
206 out = Path(output path)

207 out.parent.mkdir(parents=True, exist ok=True)

208 books = list books(db path)

209 category = category report(db path)

210 rows = "\n".join(

211 "<tr>" + "".join(f"<td>{escape(str(b[key]))}</td>" for key in

212 ["id", "title", "category", "copies total", "copies available"]) + "</tr>"

213 for b in books

214 )

215 summary = " ".join(

216 f'<li>{escape(str(x['category']))}: {x['available copies']} available</li>"

217 for x in category

218 )

219 doc = f"""<!doctype html><html lang="en"><head><meta charset="utf-8">

220 <meta name="viewport" content="width=device-width,initial-scale=1">

221 <title>Little Star Library Report</title><style>

222 body{{font:16px Arial,sans-serif;margin:32px auto;max-width:850px;padding:0 20px;

223 background:#fff;color:#183d45}}h1{{color:#087a7d}}

224 table{{border-collapse:collapse;width:100%}}th,td{{padding:10px;border:1px solid

#9fbab8; text-align:left}}

225 th{{background:#fff}}footer{{margin-top:30px;border-top:1px solid #9fbab8;padding-top:10px}}
226 </style></head><body><hl>Little Star Library</hl>

227 <p>Practice data only. Report generated from SQLite.</p>

228 <table><thead><tr><th>ID</th><th>Title</th><th>Category</th>

229 <th>Total</th><th>Available</th></tr></thead><tbody>{rows}</tbody></table>

230 <h2>Available copies by category</h2><ul>{summary}</ul>

231 <footer>egotechworld.com | Learning report</footer></body></html>
232 out.write text(doc, encoding="utf-8")

233 return out
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Source 14 - CMD helpers

File: app.py ¢ Lines 1-27
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ee e VS Code app.py

"""Windows CMD menu for the Little Star Library database."""

from pathlib import Path

from library db import (
LibraryError, init db, list books, add book, add member, list members,
borrow book, return book, list loans, category report,
export csv, backup database, export html,

ROOT = Path(_file ).resolve().parent

def print rows(items):
if not items:
print("No records found.")
for item in items:
print(" | ".join(f"{key}: {value}" for key, value in item.items()))

number (label):
"""Get a positive ID using a simple beginner input check."""
value = int(input(label).strip())
if value < 1:
raise ValueError("Please use a positive ID.")
return value

def run():
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Source 15 - CMD menu (part 1)

File: app.py ° Lines 28-54
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ee e VS Code

28 init db()

29 print("Little Star Library - egotechworld.com")

30 while True:

31 print("\nl Books 2 Search 3 Add book 4 New member")

32 print("5 Borrow 6 Return 7 Active loans 8 Categories")
33 print("9 Export CSV 10 Backup 11 Chrome report 0 Exit")
).strip()

34 choice = input("Choose:
35 try:

36 if choice == "1":
37 print rows(list books())

38 elif choice == "2":

39 print rows(list books(keyword=input("Search title: ")))

40 elif choice == "3":

41 title = input("Title: ")

42 author = input("Author: ")

43 category = input("Category: ")

44 copies = int(input("Copies: "))

45 print("Saved book ID:", add book(title, author, category, copies))
46 elif choice == "4":

47 print rows(list members())

48 print("New member ID:", add member(input("Name: ")))

49 elif choice == "5":

50 print rows(list members())

51 print rows(list books())

52 loan id = borrow book(number("Book ID: "), number("Member ID: "))
53 print("Borrowed successfully; Loan ID:", loan id)

54 elif choice == "6":
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Source 16 - CMD menu (part 2)

File: app.py ¢ Lines 55-78
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ee e VS Code app.py

55 print rows(list loans(active only=True))

56 return_book(number("Loan ID to return: "))

Y print("Book returned successfully.")

58 elif choice == "7":

59 print rows(list loans(active only=True))

60 elif choice == "8":

61 print rows(category report())

62 elif choice == "9":

63 print("CSV saved:", export csv(ROOT / "outputs" / "books.csv"))

64 elif choice == "10":

65 print("Backup saved:", backup database(ROOT / "outputs" / "library backup.db"))
66 elif choice == "11":

67 print("Open this in Chrome:", export html(ROOT / "outputs" / "report.html"))
(] elif choice == "0":

69 print("Bye! Keep learning databases.")

70 break

71 else:

72 print("Choose a number from 0 to 11.")

73 except (LibraryError, ValueError) as error:

74 print("Please check your input:", error)

75

76

77 if npame == " main_ ":
78 run()
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