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(RURRAREERAERTLL) | MAAA RS TR,

1.1. QIEEFEIER

1. BRI SFREN
BT HABFERIIES.
EiEERF DTN, SEFBRARIZIESILET,

CREATE PROCEDURE Verifyuser(
IN p_id BIGINT,
IN p_password VARCHAR(255),
OUT verify_status VARCHAR(255)
)
BEGIN
DECLARE id_exist INT DEFAULT O;

N o s W N R
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DECLARE record_password VARCHAR(255);

10 SELECT COUNT(*) INTO id_exist
11 FROM passengers
12 WHERE ID = p_id;
13
14 IF id_exist = 0 THEN
15 SET verify_status = 'NO_USER';
16 ELSE
17 SELECT "Password ™ INTO record_password
18 FROM passengers
19 WHERE ID = p_id;
20
21 IF record_password != p_password THEN
22 SET verify_status = 'WRONG_PASSWORD';
23 ELSE
24 SET verify_status = 'USER_VERIFIED';
25 END IF;
26 END IF;
27 END;
2. BRI
FFEMEEREA.

1 CREATE PROCEDURE RegisterPassenger(

2 IN p_id BIGINT,

3 IN p_name VARCHAR(255),

4 IN p_phone_number BIGINT,

5 IN p_password VARCHAR(255),

6 OUT result_message VARCHAR(255)

7))

8 BEGIN

9 INSERT INTO passengers (ID, Name , Phone_number, “Password )
10 VALUES (p_id, p_name, p_phone_number, p_password);
11 SET result_message = "{Ef&Th";

12 END;

3. SEERMIBRADIE

1 CREATE PROCEDURE ModifyPassengerInfo(

2 IN p_id BIGINT,

3 IN p_modify_type VARCHAR(255),

4 IN p_new_password VARCHAR(255),

5 IN p_phone_number BIGINT,

6 OUT result_message VARCHAR(255)

7))

8 BEGIN

9 IF p_modify_type = 'delete account' THEN

10 DELETE FROM passengers WHERE ID = p_id;

11 SET result_message = 'MIRIK/ &I ;

12 ELSEIF p_modify_type = 'modify Password' THEN

13 UPDATE passengers SET Password = p_new_password WHERE ID =
p_id;

14 SET result_message = "X %MmTh';

15 ELSEIF p_modify_type = 'modify Phone_Number' THEN
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16

17
18
19
20
21

UPDATE passengers SET Phone_number = p_phone_number WHERE ID =

p_id;

SET result_message = '"BBIXTAHL S MY ;
ELSE

SET result_message = 'FTERHMBHEA";
END IF;

1.2, AE#ZIE

SEhrIEE—E, KBEGpythonfifTsqiEa, BUNEREFEIRE.

1. BERBA

BRFIEMAANNEEREARS, £ callproc FEEREFMEITRE, #5856 fetchallQ B
TREFES RN EHER (XBEZBFTMAETXAMER) , AEHEER execute HiEHT
SELECT #{E, 3XKEX ouT S%4.

TETEMNR, TREERE SELECT <0354 F> , MR SELECT <@_{fFiidBRai}_{2507 5>
. FEffER fetchone) FEBEI—FH, SHIMENTFHPR 'o_{FidH4anI_{Z807
53} XMAYE.

12
13
14
15
16
17
18
19
20

21
22
23
24
25

if request.method == 'POST':

id = request.form['cardCode']

name = request.form['name']

phone_number = request.form['mobileNo"']
password = request.form['encryptedPassword']

db = get_db()
cursor = db.cursor()

try:
cursor.callproc('RegisterPassenger', (id, name, phone_number,

password, "@result_message"))

cursor.fetchall()
cursor.execute("SELECT @_RegisterPassenger_4;")
result_message = cursor.fetchone()['@_RegisterPassenger_4']
print(result_message)
flash(result_message)
db.commit()
except pymysql.MySQLError as e:
db.rollback()
if e.args[0] == 1644: # SQLSTATE 45000 corresponds to error

code 1644

flash("R% e, TEEEEMN")
else:
print(e)
flash ("HdlE P, R
db.close()

2. HOEMIER. 120

1

class ModifyInfo:

def __init__(self, form: Dict[str, strl):
self.id = form['cardcode']
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4 modifyType = form[ 'modifyType']
5 self.new_password = form['encryptedNewPassword']

6 self.phone_number = form['mobileNo'] if form['mobileNo'] != ""

else "11111111111"
modifyType2command = {

8 '1': 'delete account',

9 '2': 'modify Password',

10 '3': '"modify Phone_Number'

11 }

12 self.command = modifyType2command[modifyType]

13

14 def get_args(self):

15 return (self.id, self.command, self.new_password,
self.phone_number, "@result_message™)

16

17 def get_ok_message(self, cursor):

18 cursor.execute("SELECT @_ModifyPassengerInfo_4;")

19 return cursor.fetchone()['@_ModifyPassengerinfo_4']

20

21

22 modifyInfo = ModifyInfo(request.form)

23 | try:

24 cursor.callproc('ModifyPassengerinfo', modifyInfo.get_args())

25 cursor.fetchall()

26 db.commit()

27 flash(modifyInfo.get_ok_message(cursor))

28 except pymysql.MySQLError as e:

29 db.rollback()

30 if e.args[0] == 1644: # SQLSTATE 45000 corresponds to error code
1644

31 flash("HAAELE, TiEEs")

32 else:

33 print(e)

34 flash ("4l E S, BSURm")

35 db.close(Q)

STEEA A B

1.3. iz E3=CI

ERFEM. EXURFEIEZR, YIIERFRRET.
* RAFiEMEY, ERFIDEFEERT, NATBENEREAYIDAIEIE.

W 0o N O vl h W N B

o
[

CREATE TRIGGER BeforeInsertPassenger
BEFORE INSERT ON passengers
FOR EACH ROW
BEGIN
DECLARE id_exist INT DEFAULT O;

SELECT COUNT(*) INTO id_exist
FROM passengers

WHERE ID = NEW.ID;

IF id_exist != 0 THEN
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12 SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'IRZECEAE, LIEEEE
W

13 END IF;

14  END;

* RAFENEUER, ERFPIDAFEERT, NWAEX.

1 CREATE TRIGGER BeforeModifyPassengeriInfo
2 BEFORE UPDATE ON passengers

3 FOR EACH ROW

4 BEGIN

5 DECLARE id_exist INT DEFAULT O;

6

7 SELECT COUNT(*) INTO id_exist

8 FROM passengers

9 WHERE ID = NEW.ID;
10
11 IF id_exist = 0 THEN
12 SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'JHJIANEAE, TiEBH";
13 END IF;
14 | END;

2N, FREXRM—E, REEBIEHEAFAHERES,

2. @H2

#o|=cie

1. EEE#3, HIHMROEIREFI—INER, REGRIEDN (BTEONEERENIR
EFEHEERNETIRME, RZIEFEUNA, BERBHESIEER) FIEUERBANE
9, EFNERIGERSSEU A ICREREUE TSR EATRERT.

2. BZEMER: $TER (BEE&UFAESER, BEAMFEHNEMARINES]) |, B8R FE
HUEAE NHIEIRRY ),

3. BFSR: FIBEMARNYERS|, KRES2) HHEENEE, ICEAREIENE FHEIFR
i,

4. SSCIREURE, SIEER, tERERSIINEZRS BN T, Eai EEEIEERINEHLE
i, DT SEERERNIRR.

2.1. REIERF

BE, ’REFIEEN 100,000,

1  dmport pymysql

2 dimport random

3 from tgdm import tqdm

4 dimport matplotlib.pyplot as plt
5 import numpy as np

6 dimport pandas as pd

7

8

N = 100000 # |-Jjz&%ds
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ERRERRE.

1 db = pymysql.connect(

2 host="'127.0.0.1", user="kejingfan',

3 password="PASSWORD', database='DBLab_7_2'
41)

5 cursor = db.cursor()

DiaEdERE, BIEMmINR. WIRNERMES 0, BTUHAAEEREMER phone_number

e 7£3K passengers_no_index FIAREHRT Phone_number #EI7ZR5|;
o 1£3K passengers_with_index B%§t¥d pPhone_number 37755,

{53 SET profiling = 1; IREFA PROFILES , ICRIL1 SR EREIRIERIRTEITEZE. 1ZATEITE
Z&ZE MySQL RERRITHY, IRBMEIERFIRET NI EER.

1 sqgl_statements = [

2 "SET profiling = 1;",

3

4 "DROP TABLE IF EXISTS passengers_no_index;",
5 "DROP TABLE IF EXISTS passengers_with_index;",
6 win

7 CREATE TABLE passengers_no_index (

8 ID BIGINT PRIMARY KEY,

9 "Name~ VARCHAR (255) NOT NULL,

10 Phone_number BIGINT NOT NULL,

11 "Password’ VARCHAR (255) NOT NULL,

12 CHECK (ID REGEXP 'A\\\\d{183}$"),

13 CHECK (Phone_number REGEXP 'A\\\\d{11}$")
14 DE

15 B

16 e

17 CREATE TABLE passengers_with_index (

18 ID BIGINT PRIMARY KEY,

19 "Name™ VARCHAR (255) NOT NULL,
20 Phone_number BIGINT NOT NULL,
21 "Password” VARCHAR (255) NOT NULL,
22 CHECK (ID REGEXP '"A\\\\d{183}$'),
23 CHECK (Phone_number REGEXP 'A\\\\d{11}$")
24 );
25 e
26 "CREATE INDEX <idx_phone_number ON passengers_with_index (Phone_number);",
27 ]
28

29 for sql in sql_statements:
30 cursor.execute(sql)
31 db.commit()

IR BNRIEEE, FE X EBFEETE.
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id_Tist = random.sample(range(100000000000000000, 1000000000000000000), N)
phone_number_1list = random.sample(range(10000000000, 20000000000), N)

insert_times = {
'passengers_no_index': [],
'passengers_with_index': []

3

query_times = {
'passengers_no_index': [],
'passengers_with_index': []

SEIRFE passengers_no_index FIFK passengers_with_index H{FHENE{E, FHEEY PROFILES
FEITTETEEE, BATIERF.

1
2
3
4
5
6
7
8
9

10
11
12
13

14
15

16
17
18
19
20
21
22
23
24
25
26

for table_name in ['passengers_no_index', 'passengers_with_index']:
print(f"#/E%dEE {table_name} : ")
insert_sql = f'""'
INSERT INTO {table_name} (ID, "Name , Phone_number, “Password’ )
VALUES (%s, %s, %S, %s);
query_sql = f'""'
SELECT * FROM {table_name}
WHERE Phone_number = %s;

for i in tgdm(range(N)):
cursor.execute(insert_sql, (id_list[i], 'kejingfan',
phone_number_1ist[i], 'password'))
db.commit()
cursor.execute(query_sql, (phone_number_1list[random.randint(0,
i)1,))
cursor.execute("SHOW PROFILES;")
profiles = cursor.fetchall()[-3:]
profile = profiles[0]
if "INSERT INTO" 1in profile[2]:
insert_times[table_name].append(profile[1])
profile = profiles[-1]
if "SELECT * FROM" 1in profile[2]:
query_times[table_name] .append(profile[1])

cursor.close()
db.close()

PERIEE passengers_no_index :

100%|

IEEEENENREEEEEN NN NN AR NN N AN EE NN AN EENNNNENEEEEENEENR
B 100000/100000 [20:55<00:00, 79.67it/s]

E/E#IE R passengers_with_index :

100%|

[ L L L L]
Il 100000/100000 [13:12<00:00, 126.20it/s]
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SHEEEAN csv X4, FEE (5 100,000 FEUES 100 KM, EEITLEFBZIE) -

data = {
"insert_times_no_index': insert_times['passengers_no_index'],
"insert_times_with_index': insert_times['passengers_with_index'],
'query_times_no_index': query_times['passengers_no_index'],
"query_times_with_index': query_times['passengers_with_index']

3

df = pd.DpataFrame(data)

df.to_csv('performance_times.csv', index=True)

def get_average_per_n(data, n):
return [np.mean(data[i:i + n]) for i in range(0, Ten(data), n)l]

avg_insert_times_no_index =
get_average_per_n(insert_times['passengers_no_index'], 1000)
avg_insert_times_with_index =
get_average_per_n(insert_times['passengers_with_index'], 1000)
avg_query_times_no_index =

get_average_per_n(query_times[ 'passengers_no_index'], 1000)
avg_query_times_with_index =
get_average_per_n(query_times['passengers_with_index'], 1000)

plt.figure(figsize=(14, 7))

plt.subplot(2, 1, 1)

plt.plot(range(len(avg_insert_times_no_index)), avg_insert_times_no_index,
label="No Index Insert Time')
plt.plot(range(len(avg_insert_times_with_index)),
avg_insert_times_with_index, label='with Index Insert Time')
plt.xlabel('Number of Insertions (in thousands)')

plt.ylabel('Time (s)")

plt.title('Average Insert Time vs Number of Insertions')

plt.legend()

plt.subplot(2, 1, 2)

plt.plot(range(len(avg_query_times_no_index)), avg_query_times_no_index,
label="No Index Query Time')
plt.plot(range(len(avg_query_times_with_index)), avg_query_times_with_index,
Tabel="with Index Query Time')

plt.xlabel('Number of Queries (in thousands)')

plt.ylabel('Time (s)')

plt.title('Average Query Time vs Number of Queries')

plt.Tegend()

plt.tight_layout()
plt.show()
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RERR CPU

Ubuntu 22.04.1 (6.5.0-35-generic) 12th Gen Intel(R) Core(TM) i7-12700H ( 20 #%)

ES A=) W N: N SN R =Pl S ey RS
BMERR CPU

5.15.146.1-microsoft-standard-WSL2 11th Gen Intel(R) Core(TM) i7-1165G7 ( 8 #%)

ZERA:
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Average Insert Time vs Number of Insertions
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2.3. 184
AL A TR INEIET AR, SHED:

EESHESNEM L, EYRSIBMTROERRE. BEE RS AT BNERNER IS ERIR
g (BAFZIERGAHE EREARMNAR) .
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