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1. BCNF Decomposition

property photo
property_id photo_id
address property_id (FK)
property_fype image_url
listing_date photo_type
price -
number_of_hedrooms

nurmber_of_hathrooms

school_district

sold
property_id (FK)

seller agent_id (FK)
seller_id huyer_id (FI)
seller_id (FK)
name sold_prics
contact_info sold_date

agent buyer
agent_id buyer_id

name narme
contact_irfo contact_info
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1. property
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. Physical Schema Diagram

property

seller
seller_id integer Mumber NOT NULL

name: varchart20) String NOT NULL
contact_infa: varchar{20) String NULL

property_ich integer Number NOT NULL

ligting_date: date Datetime NOT NULL

price: decimal(12) Number NOT NULL

address: varchar(100) String NOT NULL
property_type: varchar(40) String NOT NULL
nutnber_of_bedrooms: integer Number NOT NULL
number_of_bathrooms: integer Number NOT NULL
school_district: integer Number NOT NULL

sold
property._id: integer Number NOT NULL {FK)

agent_id: integer Nurmber NOT NULL (FK)
buyer_id: integer Number NOT NULL (FK)
seller_id: integer Number NOT NULL (FK)
sold_price: decimal(12) Nurber NOT NULL
sold_date: date Datetime NOT NMULL

agent buyer
agent_id: integer Number NOT NULL

name: warchar(20) String NOT NULL
contact_info: varchar(20) String NULL

<Erwin Physical model>

photo
photo_id: integer Number NOT NULL

property_id: integer Number NOT NULL (FK)
image_url: varchar(2085) String NOT NULL
phota_type: varchar(40} String NOT NULL

buyer_idt integer Number NOT NULL

name: varchar(20) String NOT NMULL
contact_info: varchar(20) String NULL

219 @2 Erwin =z 1388 2} 835to] AASH Physical schema diagramg FEsH Zlo]t] of2fjof A
2zo]] cisto] M2 AT,
3.1. seller
seller Nullability Type
seller_id Not NULL INTEGER PRIMARY KEY
name Not NULL varchar(20)
contact_info Possibly NULL varchar(20)
3.2. buyer
buyer Nullability Type
buyer_id Not NULL INTEGER PRIMARY KEY
name Not NULL varchar(20)
contact_info Possibly NULL varchar(20)
3.3. agent
agent Nullability Type
agent_id Not NULL INTEGER PRIMARY KEY
name Not NULL varchar(20)
contact_info Possibly NULL varchar(20)

FAF WAL, SLOfAE, 22]il o] 9] 2]l agento]l TiEh 7] PR S ABZsto] RS /st
}HH% Hejolle ZRsSHAl gou 7|E2AoR AR Fuet ofF2 RY Aol AJzstoel 718t
A AR O] Heole maAEC] WodS sl NULL o] 7Hsste= A5t




3.4. property

property Nullability Type

property_id Not NULL INTEGER PRIMARY KEY

listing_date Not NULL date Datetime

address Not NULL varchar(100)

price Not NULL Decimal(12, 0)

property_type Not NULL varchar(40)

number_of_bedrooms Not NULL INTEGER

number_of_bathrooms Not NULL INTEGER

school_district Not NULL INTEGER
B4 JBE A4Sk property iAol 25 254t AEES G Qlot. ThoF s BsAto] HE
ZAX] 2Qlstr] s Al= sold ZRAo QA 04 B2 =eIst7] HsliA] NOT IN A4S ARESHH {HHs)
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3.5. sold
sold Nullability Type
property_id Not NULL INTEGER PRIMARY KEY, FK
agent_id Not NULL INTEGER, FK
buyer_id Not NULL INTEGER, FK
seller_id Not NULL INTEGER, FK
sold_price Not NULL Decimal(12, 0)
sold_date Not NULL date Datetime

sold 7}Alli= property 7iAlo] &&A0lth. & oFgh JHA] Yo 2, solde HUlE+«= siE property’t @i
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property?] price’t 12{&= Zo|t}. sold 7RAI9] = sold_date®} propertyo]] = listing_date &7
S 28N ST LA tjEo] WOl 7K A0 J|7he Tkl

sold 7§A|9] TypeofAl= sold_priceE property?] price®} =2UstA Decimal(12)2 $7351% 0
sold_date® UMEI7HX] 2 property?] listing_date?t =U3}A date DatetimeO 2 W75t A7t o]
FOJR| = F&Ah, FURAE, WOiAL, oi2fQl, 7H, Hoild 2% Qik= He oA YEEA] Hast FHolm
2 R%= Not NULL=Z A7stgict

3.6 photo

photo 7IA|l+= E5410] ARl AHE o= JiA| 2, photo_type interior_photo, exterior_photo,
floor_plan £9] g 7Zt=rt}. photow photo_idE primary key& Zt= & AAsYCEH s o] &+ A
Ao] Asol Aol g7] HhEo], £Y HEA] £ <lelelo] Al chaiHE olu]xI7} ofe] o] &
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photo Nullability Type
photo_id Not NULL INTEGER PRIMARY KEY
image_url Not NULL varchar(2085)
photo_type Not NULL varchar(40)
property_id Not NULL INTEGER, FK

photo”} property?] primary keyS foreign key2 71A]7] ©j2of i HSAMQ] AFR-S property2t
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3. About ODBC
3.1 CRUD FILE

Query Processingoll 94| o] Ejdlo] o] EIOI%E} UEe Yste Aol Wastth ALEAPE AR
‘m% sle] ODBCS

g 717 7ol olzelAict Armm e g
Agirin B Z2AEAL . oixjgtog s &
2 o sty mRIWo| FaEE YAoR *gwnéraiq o9 CRUD FILES] 938
bsict.

CREATE TABLE property (property_id INTEGER NOT NULL, listing_date DATE NOT NULL,
price DECIMAL(12, 2) NOT NULL, address VARCHAR(100) NOT NULL, property_type
VARCHAR(40) NOT NULL, number_of_bedrooms INTEGER NOT NULL, number_of_bathrooms
INTEGER NOT NULL, school_district INTEGER NOT NULL, PRIMARY KEY (property_id));
CREATE TABLE photo (photo_id INTEGER NOT NULL, property_id INTEGER NOT NULL,
image_url VARCHAR(2085) NOT NULL, photo_type VARCHAR(40) NOT NULL, PRIMARY KEY
(photo_id), FOREIGN KEY (property_id) REFERENCES property(property_id));

CREATE TABLE seller (seller_id INTEGER NOT NULL, name VARCHAR(20) NOT NULL,
contact_info VARCHAR(20) NULL, PRIMARY KEY (seller_id)):

CREATE TABLE agent (agent_id INTEGER NOT NULL, name VARCHAR(20) NOT NULL,
contact_info VARCHAR(20) NULL, PRIMARY KEY (agent_id)):

CREATE TABLE buyer (buyer_id INTEGER NOT NULL, name VARCHAR(20) NOT NULL,
contact_info VARCHAR(20) NULL, PRIMARY KEY (buyer_id));

CREATE TABLE sold (property_id INTEGER NOT NULL, agent_id INTEGER NOT NULL,
buyer_id INTEGER NOT NULL, seller_id INTEGER NOT NULL, sold_price DECIMAL(12, 2)
NOT NULL, sold_date DATE NOT NULL, PRIMARY KEY (property_id, agent_id, buyer_id,
seller_id), FOREIGN KEY (property_id) REFERENCES property(property_id), FOREIGN KEY
(agent_id) REFERENCES agent(agent_id), FOREIGN KEY (buyer_id) REFERENCES
buyer(buyer_id), FOREIGN KEY (seller_id) REFERENCES seller(seller_id));

/*value A1) I E= AJeh/

$$%

drop table sold;

ol

drop table photo:;
drop table seller;
drop table buyer;
drop table agent;

drop table property;

example.cpp =5 AHHEH shto] CRUD mUoA $$$\ng Sl HlojEfe]o]29] Ho]2 3 Hlo]H

e Yty A3 0] Aol dgsH T opx|go] Ho]2S AMAsHe S & 4 ok kA Yo
= At HloleS AMME &sll A/t Zlojot. ot drop tables & wf x5}
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3.2 Query Processing

WA o1Zo] ghad Fo| uel
A

ol BT ChA| AYEle

—y =) IO b L) —




o] Asie]H AFzo2 (1)of sidsh= Hel7t £88% il sigstes At gheo]
2 Qt}h. Mapo-gueghs 49| substring®t 0jX|E= 7% soldo] ¢l
5t 7102 oprpoA HAf TofEQl uf29] FATF YoF o] 2HE
Hel 2 offet i MY EfoA = HeS AEUAHsIH, o] FA|stl AB EI)] H&
Al 7

=

=(not
it SQL
gk oA

SELECT address FROM property WHERE address LIKE '%%Mapo-gu%%' AND property_id NOT IN
(SELECT property_id FROM sold);

%%7] 5 ARZE snprintf 345 Ar&stel APYstAs|o] BAIER WEL oS HEsty] sl Yot Zol At
gtk

(TYPE 1-1)

AHBERIQL 1-10
jgSol Az &
2ot AR e 2

>
o
==

Je]H oot o] upzAto A AR HujFolHA 7+ HLTE AMAlE ¥
Zeoh. Address 79| @¥& Ule ¥leS Yepdt. ODBC SQL #Hel= offet

SELECT address FROM property WHERE address LIKE '%%Mapo-gu%%' AND property_id NOT IN
(SELECT property_id FROM sold) AND price BETWEEN 1000000000 AND 1500000000;
%%7| 5t AA2E snprintf @48 Agsto] Astevldl BAIER SHET o2 AM&dty] sl 9ot 2ol A

=
gstat.
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Type 25 “330}9"1% o 7]2Aoz Aid (3)H =9 A= Yo AR Zo 8stae] HojE =
o Zro] utgith. AlH| AR2E ODBC SQL #HZ == ofafet 2t

snprintf(queryl, sizeof(queryl), "SELECT address FROM property WHERE school_district = 8
AND property_id NOT IN (SELECT property_id FROM sold):"):

(TYPE 2-1)

Type 2-12 UYSIS o AP (4 P20 Auke ok solx) Al 2ok BohEl 83H2
oh2 dlolel2 2 Pu dlolElE UEely] W gioh 2ol e oA £ WEsH th2ol
UAIZ g9l mebal okefe] Abslw o] e Zlolch AlM ALSE ODBC SQL He] L=t ofefet
2t

snprintf(query?2, sizeof(query2), "SELECT address FROM property WHERE school_district = 8
AND property_id NOT IN (SELECT property_id FROM sold) AND number_of_bedrooms >= 4
AND number_of_bathrooms = 2:");

_‘IO_
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(TYPE 3)
Type 32 AAHAS 1 712Ho=2 UPH (5} F2o

SQL #el=et ofzjet 2t

i

W= offol AR At AAl AR ODBC

snprintf(query, sizeof(query),
"SELECT a.name "
"FROM sold s "
"IOIN agent a ON s.agent_id = a.agent_id "
"WHERE YEAR(s.sold_date) = 2022 "
"GROUP BY a.agent_id, a.name "
"ORDER BY SUM(s.sold_price) DESC "
"LIMIT 1;");

SELECT QUERY TYPES ——————

snprintf(query3_1, sizeof(query3_1),
"SELECT a.agent_id, a.name, SUM(s.sold_price) as total_sold "
"FROM sold s "
"JOIN agent a ON s.agent_id = a.agent_id
"WHERE YEAR(s.sold_date) = 2023 "
"GROUP BY a.agent_id, a.name "
"ORDER BY total_sold DESC "
"LIMIT %d;", k):

_‘I‘I_
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Enter the n

(TYPE 3-2)
Type 3-28 MAs}GL wf 71202 AYH (¥ FSO| Ame ofeho] AU 2k AH AHEH
ODBC SQL #H2jSi ofzet 2k,

snprintf(count_query, sizeof(count_query),
"SELECT FLOOR(COUNT(*) * 0.1) AS limit_value FROM agent:");

snprintf(query3_2, sizeof(query3_2),
"SELECT a.agent_id, a.name, COALESCE(SUM(s.sold_price), 0) as total_sold '
"FROM agent a "
"LEFT JOIN sold s ON a.agent_id = s.agent_id AND YEAR(s.sold_date) = 2021 "
"GROUP BY a.agent_id, a.name "
"ORDER BY total_sold ASC "
"LIMIT %d;", limit_value);

i) TNBE B} ———

.Izubquery = number. |lnput O to exit:

——— Bottom 1
[D: 1C
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(TYPE 4)
Type 42 MaAsAS O 7|2H 0z AYd (8) F20) Auks ofefo] Abilu 2ok AA| AH§E ODBC

snprintf(query, sizeof(query),
"SELECT a.agent_id, a.name, "
"IFNULL(AVG(s.sold_price), '-') AS avg_selling_price, "
"IFNULL(AVG(DATEDIFF(s.sold_date, p.listing_date)), '-') AS avg_market_time "
"FROM agent a "
"LEFT JOIN sold s ON a.agent_id = s.agent_id AND YEAR(s.sold_date) = 2022 "
"LEFT JOIN property p ON s.property_id = p.property_id "
"GROUP BY a.agent_id, a.name:");

OUERY TYPES ———————-

= T T b £ P —

AR 2 glolEfgo]A Ao 52 WE agento] HIsIA] oS AAtste® AAEIUCE FFo] EX|5HA]
Aerd - 2 #2719 Zlo|t}

(TYPE 4-1)
Type 4-15 A°jstle o 7|28 oz A (9H F59] ZAut= ot ARRlat 2ot AA| AREH
ODBC SQL Ha]Z= ofafe} zc}.

snprintf(query4_1, sizeof(query4_1),
"SELECT a.agent_id, a.name, "
"IFNULL(MAX(s.sold_price), '-') AS max_selling_price "
"FROM agent a "
"LEFT JOIN sold s ON a.agent_id = s.agent_id AND YEAR(s.sold_date) = 2023 "
"GROUP BY a.agent_id, a.name:");

_13_



in TYPE 4 —————

e number . Ineut 0 to exit:

on

Mon

—++—+

(TYPE 4-2)
Type 4-22 Mot ©f 7|Ex o= 4y

ODBC SQL H2lREt ofafet 2}

ri
S
rE
o2
o
1o
I

e ofefe) Apdlat 2ok AR ALEH

snprintf(query4_2, sizeof(query4_2),
"SELECT a.agent_id, a.name, "
"IFNULL(MAX(DATEDIFF(s.sold_date, p.listing_date)), '-') AS longest_market_time "
"FROM agent a "
"LEFT JOIN sold s ON a.agent_id = s.agent_id "
"LEFT JOIN property p ON s.property_id = p.property_id "
"GROUP BY a.agent_id, a.name:");

= [ THEE 4l ——

a subguery type number. Input 0 to exit:

_14_



(TYPE 5)

Type 52 AAsIAS o 712H o= AP (1)H F5| ZAuk ofeo] Al Zrf. UA| ASH

ODBC SQL F2j2 == ofajet 2},

char room_types[4][20] = { "studio", "one-bedroom", "multi-bedroom", "detached" }.

char room_descriptions[4][100] = { "most expensive studio", "most expensive one-bedroom",

"most expensive multi-bedroom apartment”, "most expensive detached house" };

for (inti=0;1< 4; i++) {
snprintf(query, sizeof(query),
"SELECT p.photo_type, p.image_url FROM photo p
"JOIN property pr ON p.property_id = pr.property_id "
"WHERE pr.property_type = '%s' "
"AND pr.price = (SELECT MAX(price) FROM property WHERE property_type = '%s

room_types[i], room_types|il);

/<0l5t Refs/

¥
number . lnput 0 to
tudio photos are as fol lows
229 olgalx S2H 7t ElY W2 9jo] ODBC SQL #H2lg falshs ZEE Aol o2 wolx
etk AA2 239 Avks 7P ulg oj2o) o] SUt oot 2y 4 g 4 oYl W
AFR] urlo] studiolt one-bedroom (interior AtXlo] A4 $F Aol X|gt st Agk =2) of tisiA =
o7l Uehd 4 ot o] F% urlofA property_idg 7|&Co2 FAE A/Yst7of &l 7Hssitt
Z7I2 o gisiA Atxlo] of2] &Rl “d-%oll+= property_id_1, property_id_2 5] o= url9]

=

AHEAE RS £700] met Qeistckn s st

HRZ20lA gelo] Jhsaltt dolEg Yid o slexoR Bl W2 Foln AR ApAze
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(TYPE 6)
Type 65 Al3fstRA
-

1Sste Ha 2

o2 AE (124 F2o) At oo Al 2ok HEROZ P

tlo

o174 AGAZE QT BEA id7} AU o]u] WolE 49, seller, buyer, agento] o]Fo] Hlo|e]
#lo| A Aol ExfetAl St gl AlRQl A9o] chelA thAl Y2 stekm WY M mesEo)
Hog2 gJsiA oS0l 2 FFolAl & 7] 442 ohAIE seller, buyer, agento] 4 F2E o|gL

ErfotAl i st

cht 3 7bA] 9og e ohE A4l disiae £242 AAIAIL, sold_dated] s AHEAIL
BEA S5 oj3o] WHE YA 2L sHYsa

snprintf(query_insert, sizeof(query_insert),

"INSERT INTO sold (property_id, agent_id, buyer_id, seller_id, sold_price, sold_date)
VALUES (%d, %d, %d, %d, %lf, '%s');", property_id, agent_id, buyer_id, seller_id, sold_price,
sold_date):

SELECT QUERY TYPES ———

J—

y =l N e a0 —
== L7 = D20

numl wer . |lnput 0 to

123456

91o] AbAlat o] YRH REato] AR cloleuo]l A ol ExfsHA] U hE AU EAf:
8Pt olo] soldo]l 7| Z&lo] wojrt 2as Holeel Aol doleuolA For S2E 2 g
W20 ol FAISEL kAl WQl HlR2 Solzict.

Q2 Ao dojewo| Ao 25t At
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SELECT QUERY TYPES ——————

o lEdoz MAE (139 F2o Avts ol ApIw 2ot AFHOE e

snprintf(query, sizeof(query),
"INSERT INTO agent (agent_id, name, contact_info) VALUES (%d, '%s', '%s'):",

agent_id, name, contact_info);

ol& agent’} Az AHilZ Hlo|EHo] A0 FHst= POz ofolt S YHst= 1ol B astct
o714 ofoltjo] W9l L2 Isio] AAIGtL F50] L2 I¥S
T/ttt ot namedt contact_infool A S (AHo]A)R 5{-&SHA] il AREAI} o] 5 FHA R

U2 2L It

SELECT QUERY TYPES ———————

. TYPE
2. TYPE
3. TYPE
4. TYPE
5. TYPE
5. TYPE
7. TYPE
0. QUIT

=N D —

number . Input O to exit: 7
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4. Code Description

ol AFMo2 2P meAE Tco FHEG SR AYYUh Fngos FRsPsU,

S

#define _CRT_SECURE_NO_WARNINGS
#include <stdio.h>
#include <cstring>
#include "mysql.h"

#pragma comment(lib, "libmysql.lib")

const char* host = "localhost"; // change if necessary
const char* user = "root"; // change if necessary
const char* pw = "@2997299k": // change if necessary
const char* db = "project™

#define MAX_LEN 13000

int main(void) {
MYSQL* connection = NULL:
MYSQL conn;:
MYSQL_RES#* sql_result;
MYSQL_ROW sqgl_row;

FILE* fp = fopen("CRUD.txt", "r"); // open CRUD file.
if (fp == NULL) {
fprintf(stderr, "Input CURD file open error!\n");
exit(0):

char line[MAX_LEN]:
if (mysql_init(&conn) == NULL)
printf("mysql_init() error!"):
// MySQL Aldo] AZF Ut
connection = mysql_real_connect(&conn, host, user, pw, NULL, 3306, (const char*)NULL, 0); // the first NULL can be replaced to an existing db
instance.
if (connection == NULL) {
printf("%d ERROR : %s\n", mysql_errno(&conn), mysql_error(&conn)):
return 1:
}
else {
printf("Connection Succeed\n\n"):
// ZRAE Ho|gjyo| AL HEighTh
if (mysql_select_db(&conn, "project")) {
printf("%d ERROR : %s\n", mysql_errno(&conn), mysql_error(&conn)):

return 1;
}
// CRUD.txt mgiol A @& efolsg uayct
while (fgets(line, sizeof(line), fp) != NULL) {
if (Istrcmp(line, "$$$\n")) // read lines from CRUD file, '$$$' separates CREATE / DELETE parts.
break:

mysal_query(connection, line):
}
/7 B Hel /Y AE =
while (1) {
int input = 0;
printf("\n\n---------- SELECT QUERY TYPES ---------- \n\n"):
printf("\t1. TYPE 1\n"
printf("\t2. TYPE 2\n"
("\t3. TYPE 3\n"
printf("\t4. TYPE 4\n"
printf("\t5. TYPE 5\n"
(
(
(
(

[H

printf

"\t6. TYPE 6\n"
“\t7. TYPE 7\n");
"\t0. QUIT\n");

Printf("\n=-====== == \n");

printf

printf
printf

printf(">>> Please select a query type number. Input 0 to exit: ");
scanf("%d", &input);

// BRI BF

if (input == 0) break;
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else if (input == 1) {
// TYPE 1: §74 oo o] £ Ao F&
int state = 0:
char query1[10000] = { O, }
printf(">>> The address of homes for sale in the district Mapo is as follows below: \n"):

il
b
af>
i
o

snprintf(query1, sizeof(queryl), "SELECT address FROM property WHERE address LIKE '%%Mapo-gu%%' AND property_id NOT IN (SELECT
property_id FROM sold):"):
state = mysqgl_query(connection, queryl);
if (state == 0)
{
int flag = 1, count = 1;
sql_result = mysql_store_result(connection):

printf("\n\n-%s\n", "---Address---");
while ((sql_row = mysqgl_fetch_row(sql_result)) != NULL)
{

flag = 0;

printf("Address %d: %-100s\n", count++, sql_row[0]):
}
if (flag) {

printf("No homes for sale in the district Mapo.\n");
}

mysql_free_result(sql_result):
printf("\n"):

}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):
}
while (1) {
int subtype = 0:
printf("\n\n---------- Subtypes in TYPE 1 ---------- \n");

printf("\t1. TYPE 1-1.\n"):

printf(">>> Please select a subquery type number. Input 0 to exit: \n"):
scanf("%d", &subtype):

if (subtype == 0) break:
else if (subtype == 1) {
// TYPE 1-1 #Hg]
char query2[10000] = { 0, }
printf(">>> The address of homes for sale in the district Mapo with price between #1,000,000,000 and % 1,500,000,000 is as follows

below: \n");

snprintf(query?2, sizeof(query2), "SELECT address FROM property WHERE address LIKE '%%Mapo-gu%%' AND property_id NOT IN
(SELECT property_id FROM sold) AND price BETWEEN 1000000000 AND 1500000000;");
state = mysqgl_query(connection, query2):
if (state == 0)
{
int flag = 1, count = 1:
sql_result = mysql_store_result(connection);

printf("\n\n-%s\n", "---Address---"):
while ((sql_row = mysql_fetch_row(sql_result)) != NULL)
{
flag = 0:
printf("Address %d: %-100s\n", count++, sqgl_row[0]):
}
if (flag) {
printf("No homes for sale in the district Mapo within the specified price range.\n"):
}

mysal_free_result(sql_result):
printf("\n"):

}
else {

fprintf(stderr, "%s\n", mysql_error(connection)):
}

_19_



else {
printf(">>> Range Subquery type input is 0 ~ 1. Subypes in TYPE 1 restarts.\n"):

}
}
}
else if (input == 2) {
// TYPE 2 4]

int state = 0;
char query1[10000] = { O, }
printf(">>> The address of homes for sale in the 8th school district is as follows below: \n");

snprintf(query1, sizeof(queryl), "SELECT address FROM property WHERE school_district = 8 AND property_id NOT IN (SELECT property_id
FROM sold):");
state = mysql_query(connection, queryl);
if (state == 0)
{
int flag = 1, count = 1;
sql_result = mysql_store_result(connection):

printf("\n\n-%s\n", "---Address---"):
while ((sql_row = mysql_fetch_row(sql_result)) != NULL)
{
flag = 0;
printf("Address %d: %-100s\n", count++, sqgl_row[0]):
}
if (flag) {
printf("No homes for sale in the 8th school district.\n"):
}

mysql_free_result(sql_result):
printf("\n"):

}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):
}
while (1) {
int subtype = 0;
printf("\n\n---------- Subtypes in TYPE 2 ---------- \n"):

printf("\t1. TYPE 2-1.\n"):

printf(">>> Please select a subquery type number. Input 0 to exit: \n"):
scanf("%d", &subtype):

if (subtype == 0) break:
else if (subtype == 1) {
// TYPE 2-1 #H2]
char query2[10000] = { O, }
printf(">>> The address of homes for sale in the 8th school district with 4 or more bedrooms and 2 bathrooms is as follows below:

\n");

snprintf(query?2, sizeof(query2), "SELECT address FROM property WHERE school_district = 8 AND property_id NOT IN (SELECT
property_id FROM sold) AND number_of_bedrooms >= 4 AND number_of_bathrooms = 2:"):
state = mysqgl_query(connection, query2);
if (state == 0)
{
int flag = 1, count = 1;
sql_result = mysql_store_result(connection):

printf("\n\n-%s\n", "---Address---");
while ((sql_row = mysql_fetch_row(sql_result)) = NULL)
{

flag = 0;

printf("Address %d: %-100s\n", count++, sqgl_row[0]):

if (flag) {
printf("No homes for sale in the 8th school district with 4 or more bedrooms and 2 bathrooms.\n");

mysal_free_result(sql_result):
printf("\n"):
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else {
fprintf(stderr, "%s\n", mysql_error(connection)):

}
}
else {
printf(">>> Range Subquery type input is 0 ~ 1. Subypes in TYPE 2 restarts.\n");
}
}
}
else if (input == 3) {
// TYPE 3 4]

int state = 0;
char query[1000] = { O, }
printf(">>> The name of the agent who has sold the most properties in the year 2022 by total won value is as follows below: \n");

snprintf(query, sizeof(query),
"SELECT a.name "
"FROM sold s "
"JOIN agent a ON s.agent_id = a.agent_id "
"WHERE YEAR(s.sold_date) = 2022 "
"GROUP BY a.agent_id, a.name "
"ORDER BY SUM(s.sold_price) DESC "
"LIMIT 1;");

state = mysql_query(connection, query):
if (state == 0) {
sql_result = mysql_store_result(connection):
int flag = 1;
while ((sql_row = mysql_fetch_row(sql_result)) != NULL) {
flag = 0:
printf("Agent Name: %s\n", sql_row[0]):

}
if (flag) {

printf("No properties sold by any agent in the year 2022.\n"):
}

mysal_free_result(sql_result):
printf("\n"):

}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):
}
while (1) {
int subtype = 0;
printf("\n\n---------- Subtypes in TYPE 3 ---------- \n"):

printf("\t1. TYPE 3-1.\n"):
printf("\t2. TYPE 3-2.\n");

printf(">>> Please select a subquery type number. Input 0 to exit: \n");
scanf("%d", &subtype):

if (subtype == 0) break;
else if (subtype == 1) {
// TYPE 3-1 #Hg]
int ki
printf(">>> Enter the number(k) of top agents to retrieve: \n"):
scanf("%d", &k):
char query3_1[1000] = { 0, }:
snprintf(query3_1, sizeof(query3_1),
"SELECT a.agent_id, a.name, SUM(s.sold_price) as total_sold "
"FROM sold s "
"JOIN agent a ON s.agent_id = a.agent_id "
"WHERE YEAR(s.sold_date) = 2023 "
"GROUP BY a.agent_id, a.name "
"ORDER BY total_sold DESC "
"LIMIT %d;", k);

int state = mysql_query(connection, query3_1):

if (state == 0) {
int flag = 1, rank = I;
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sql_result = mysql_store_result(connection):
printf("\n\n--- Top %d agents by total won value in 2023 ---\n", k):
while ((sql_row = mysql_fetch_row(sql_result)) != NULL) {
flag = 0;
printf("Rank %d: Agent ID: %s, Name: %s, Total Sold: %s\n", rank++, sql_row[0], sql_row[1], sql_row[2]):

}
if (flag) {

printf("No agents found for the year 2023.\n");
}

mysql_free_result(sql_result);
printf("\n");
}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):

}
else if (subtype == 2) {
// TYPE 3-2 #2]
char count_query[1000] = { 0, }
snprintf(count_query, sizeof(count_query),
"SELECT FLOOR(COUNT(x) * 0.1) AS limit_value FROM agent:"):

int state = mysql_query(connection, count_query):
if (state == 0) {
sql_result = mysql_store_result(connection);
sql_row = mysql_fetch_row(sql_result):
int limit_value = atoi(sql_row[0]);
mysql_free_result(sql_result):

char query3_2[10000] = { O, }

snprintf(query3_2, sizeof(query3_2),
"SELECT a.agent_id, a.name, COALESCE(SUM(s.sold_price), 0) as total_sold "
"FROM agent a "
"LEFT JOIN sold s ON a.agent_id = s.agent_id AND YEAR(s.sold_date) = 2021 "
"GROUP BY a.agent_id, a.name "
"ORDER BY total_sold ASC "
"LIMIT %d;", limit_value);

state = mysql_query(connection, query3_2);
if (state == 0) {
int flag = 1;
sql_result = mysql_store_result(connection):
printf("\n\n--- Bottom 10%% agents by total won value in 2021 ---\n"):
while ((sql_row = mysql_fetch_row(sql_result)) != NULL) {
flag = 0;
printf("Agent ID: %s, Name: %s, Total Sold: %s\n", sql_row[0], sql_row[1], sql_row[2]):

if (flag) {
printf("No agents found for the year 2021.\n");

mysql_free_result(sql_result);
printf("\n");
}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):

}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):

}
else if (input == 4) {
// TYPE 4 32|
int state = 0:
char query[10000] = { O, }
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printf(">>> The average selling price and average market time for each agent in 2022 are as follows below: \n"):

snprintf(query, sizeof(query),
"SELECT a.agent_id, a.name,
"IFNULL(AVG(s.sold_price), '-') AS avg_selling_price, "
"IFNULL(AVG(DATEDIFF(s.sold_date, p.listing_date)), '-') AS avg_market_time "
"FROM agent a "
"LEFT JOIN sold s ON a.agent_id = s.agent_id AND YEAR(s.sold_date) = 2022 "
"LEFT JOIN property p ON s.property_id = p.property_id "
"GROUP BY a.agent_id, a.name:");

"

state = mysql_query(connection, query):
if (state == 0) {
sql_result = mysql_store_result(connection):
printf("\n\n%-10s %-20s %-20s Won %-20s Days\n", "Agent ID", "Name", "Avg Selling Price", "Avg Market Time"):
int flag = 1;
while ((sql_row = mysql_fetch_row(sql_result)) != NULL) {
flag = 0;
printf("%-10s %-20s %-20s Won %-20s Days\n", sql_row[0], sql_row[1], sql_row[2], sql_row[3]):

if (flag) {
printf("No data available for the year 2022.\n"):

mysql_free_result(sql_result):
printf("\n"):

}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):
}
while (1) {
int subtype = 0:
printf("\n\n---------- Subtypes in TYPE 4 ---------- \n");

printf("\t1. TYPE 4-1\n"):
printf("\t2. TYPE 4-2\n"):

printf(">>> Please select a subquery type number. Input 0 to exit: \n"):
scanf("%d", &subtype):

if (subtype == 0) break:
else if (subtype == 1) {
// TYPE 4-1 #2]
char query4_1[1000] = { 0,
snprintf(query4_1, sizeof(query4_1),
"SELECT a.agent_id, a.name, "
"IFNULL(MAX(s.sold_price), '-') AS max_selling_price "
"FROM agent a "
"LEFT JOIN sold s ON a.agent_id = s.agent_id AND YEAR(s.sold_date) = 2023 "
"GROUP BY a.agent_id, a.name:"):

int state = mysql_query(connection, query4_1);
if (state == 0) {
int flag = 1;
sql_result = mysql_store_result(connection);
printf("\n\n--- Maximum selling price of properties sold in 2023 for each agent ---\n"):
while ((sql_row = mysql_fetch_row(sql_result)) != NULL) {
flag = 0;
printf("Agent ID: %s, Name: %s, Max Selling Price: %s Won\n", sql_row[0], sql_row[1], sql_row[2]):

if (flag) {
printf("No agents found for the year 2023.\n"):

mysal_free_result(sql_result):
printf("\n"):

}
else {

fprintf(stderr, "%s\n", mysql_error(connection)):
}
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}
else if (subtype == 2) {
// TYPE 4-2 #2]
char query4_2[1000] = { 0,
snprintf(query4_2, sizeof(query4_2),
"SELECT a.agent_id, a.name, "
"IFNULL(MAX(DATEDIFF(s.sold_date, p.listing_date)), '-') AS longest_market_time "
"FROM agent a "
"LEFT JOIN sold s ON a.agent_id = s.agent_id "
"LEFT JOIN property p ON s.property_id = p.property_id "
"GROUP BY a.agent_id, a.name:");

int state = mysql_query(connection, query4_2);
if (state == 0) {
int flag = 1;
sql_result = mysql_store_result(connection):
printf("\n\n--- Longest time the property was on the market for each agent ---\n");
while ((sql_row = mysql_fetch_row(sql_result)) != NULL) {
flag = 0;
printf("Agent ID: %s, Name: %s, Longest Market Time: %s Days\n", sql_row[0], sql_row[1], sql_row[2]):

if (flag) {
printf("No agents found with market time data.\n"):

mysql_free_result(sql_result):
printf("\n");
}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):

}
else {
printf(">>> Range Subquery type input is 0 ~ 2. Subtypes in TYPE 4 restarts.\n"):

}
else if (input == 5) {
// TYPE 5 #2]
int state = 0;
char query[10000] = { O, }
char room_types[4][20] = { "studio", "one-bedroom", "multi-bedroom", "detached" }:

char room_descriptions[4][100] = { "most expensive studio”, "most expensive one-bedroom", "most expensive multi-bedroom apartment”, "most

expensive detached house" }:

for (int i = 0: 1 < 4; i++) {

snprintf(query, sizeof(query),
"SELECT p.photo_type, p.image_url FROM photo p '
"JOIN property pr ON p.property_id = pr.property_id "
"WHERE pr.property_type = '%s' "
"AND pr.price = (SELECT MAX(price) FROM property WHERE property_type = '%s');",
room_typesl[i], room_typesl[i]):

state = mysql_query(connection, query);

if (state == 0) {
sql_result = mysql_store_result(connection);
printf("\n>>> The %s photos are as follows below:\n\n", room_descriptionsi]);

int flag = 1;

while ((sql_row = mysql_fetch_row(sql_result)) !'= NULL) {
flag = 0;
printf("%s: %s\n", sql_row[0], sql_row[1]);

}

if (flag) {

printf("No photos found for the %s.\n", room_descriptions|i]):

}

mysal_free_result(sql_result):

}
else {

fprintf(stderr, "%s\n", mysql_error(connection)):
}
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else if (input == 6) {
int state = 0:
char property_code[20]:
char buyer_name[50]:
char agent_name[50];
char seller_name[50]:
char sold_date[20];
double sold_price:
int property_id, buyer_id, agent_id, seller_id:

printf(">>> Record the sale of a property.\n");

// Get property code
printf("Enter the property code (property_id): "):
scanf("%s", property_code);

// Get sold price
printf("Enter the sold price: "):
scanf("%lf", &sold_price):

// Get buyer name
printf("Enter the buyer name: ");

scanf(" %[*\n]", buyer_name);

// Get agent name

printf("Enter the agent name:
scanf(" %[*\n]", agent_name):

// Get seller name

printf("Enter the seller name:
scanf(" %[*\n]", seller_name):

// Get sold date
printf("Enter the sold date (YYYY-MM-DD): ");
scanf("%s", sold_date):

// Find property_id
char query_property[1000];
snprintf(query_property, sizeof(query_property), "SELECT property_id FROM property WHERE property_id = %s AND property_id NOT IN
(SELECT property_id FROM sold):", property_code);

state = mysql_query(connection, query_property):
if (state == 0) {

sql_result = mysql_store_result(connection):

if ((sql_row = mysql_fetch_row(sql_result)) != NULL) {

property_id = atoi(sql_row[0]):

}
else {
printf("Invalid property code or the property is already sold.\n"):
mysql_free_result(sql_result):
continue:
}
mysql_free_result(sql_result):
}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):
return 1;
}

// Find buyer_id
char query_buyer[1000]:
snprintf(query_buyer, sizeof(query_buyer), "SELECT buyer_id FROM buyer WHERE name = '%s':", buyer_name):
state = mysql_query(connection, query_buyer):
if (state == 0) {

sql_result = mysql_store_result(connection):

if ((sql_row = mysqal_fetch_row(sql_result)) != NULL) {

buyer_id = atoi(sql_row[0]):

}

else {
printf("Invalid buyer name.\n");
mysal_free_result(sql_result):
continue:

}

mysql_free_result(sql_result):
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}

else {
fprintf(stderr, "%s\n", mysql_error(connection)):
return 1:

// Find agent_id
char query_agent[1000];
snprintf(query_agent, sizeof(query_agent), "SELECT agent_id FROM agent WHERE name = '%s':", agent_name):
state = mysqgl_query(connection, query_agent);
if (state == 0) {
sql_result = mysql_store_result(connection):
if ((sql_row = mysqgl_fetch_row(sql_result)) != NULL) {
agent_id = atoi(sgl_row[0]):
}
else {
printf("Invalid agent name.\n"):
mysal_free_result(sql_result):
continue;
}

mysal_free_result(sql_result):

}

else {
fprintf(stderr, "%s\n", mysql_error(connection)):
return 1:

}

// Find seller_id
char query_seller[1000];
snprintf(query_seller, sizeof(query_seller), "SELECT seller_id FROM seller WHERE name = '%s':", seller_name):
state = mysql_query(connection, query_seller);
if (state == 0) {

sql_result = mysql_store_result(connection);

if ((sql_row = mysql_fetch_row(sql_result)) != NULL) {

seller_id = atoi(sql_row[0]):

}

else {
printf("Invalid seller name.\n");
mysqal_free_result(sql_result):
continue;

}

mysal_free_result(sql_result):

}

else {
fprintf(stderr, "%s\n", mysql_error(connection)):
return 1:

// Insert into sold table
char query_insert[1000]:
snprintf(query_insert, sizeof(query_insert), "INSERT INTO sold (property_id, agent_id, buyer_id, seller_id, sold_price, sold_date) VALUES (%d,
%d, %d, %d, %lf, '%s'):", property_id, agent_id, buyer_id, seller_id, sold_price, sold_date):
state = mysqgl_query(connection, query_insert);
if (state == 0) {
printf("The sale has been successfully recorded.\n"):

}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):
}
}
else if (input == 7) {

int agent_id;

char name[21]: // Adjusting size to fit VARCHAR(20)

char contact_info[21]: // Adjusting size to fit VARCHAR(20)
char query[10000] = { 0 }

int state = 1;

printf(">>> Registering a new agent.\n");
// Prompt user to input a non-duplicate agent_id
while (1) {

printf("Agent ID (number between 10000 and 19999): "):
scanf("%d", &agent_id):
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// Check if agent_id is within the range

if (agent_id < 10000 || agent_id > 19999) {
printf("Agent ID must be a number between 10000 and 19999. Please re-enter.\n"):
continue:

// Check if agent_id is a duplicate
snprintf(query, sizeof(query), "SELECT COUNT(*) FROM agent WHERE agent_id = %d:", agent_id):
state = mysql_query(connection, query);
if (state == 0) {
sql_result = mysql_store_result(connection):
sql_row = mysql_fetch_row(sqgl_result);
if (atoi(sql_row[0]) == 0) {
mysqal_free_result(sql_result):
break: // If no duplicate found, exit loop

}
else {
printf("The entered Agent ID already exists. Please enter a different ID.\n"):
mysal_free_result(sql_result):
}
}
else {
fprintf(stderr, "%s\n", mysql_error(connection)):
return 1:
}

printf("Name(lower than 20 characters): "):
scanf("%s", name):

printf("Contact Info(lower than 20 characters): ")
scanf("%s", contact_info):

snprintf(query, sizeof(query),
"INSERT INTO agent (agent_id, name, contact_info) VALUES (%d, '%s', '%s'):",
agent_id, name, contact_info):

state = mysql_query(connection, query):
if (state == 0) {
printf("New agent successfully registered.\n"):

}
else {
fprintf(stderr, "Error registering new agent: %s\n", mysql_error(connection)):
}
}
else {
printf(">>> Range Subquery type input is 0 ~ 7. Program menu restarts!/\n")
}

/x* ot gAlg Fasto] RES A/SIES.
const char* query = "select * from customer":
int state = 0;
state = mysql_query(connection, query):
if (state == 0) {

sql_result = mysql_store_result(connection);

printf("l SELECT * FROM CUSTOMER \n");
while ((sql_row = mysql_fetch_row(sql_result)) != NULL)
printf(" %s %s %s %s\n", sql_row[0], sql_row[1], sql_row[2], sql_row[3]):

mysal_free_result(sql_result):
}
*/

// comment out if you want to persist example db instance.

while (fgets(line, sizeof(line), fp) != NULL)
mysal_query(connection, line): // these are DELETEs & DROPs.
mysql_close(connection):
}

return 0:

_27_



