1. Single-choice Questions (24 points, 3 points*8)
Answer
A A B D DAAZUC

2. True or False Questions (12 points, 2 points *6)

Answer
T F F F T T

3. SQL query (16 points)

(1) select distinct group_name
from user
where user.gender = ""male";
EEAE S . RSN —7, IR S malesk . distineti 5
(2) select user.user_id, name
from user, followship

where user.user_id = followship.follower_id and followship.user_id = "1001"
and user.age > 18;
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(3) HEAE S IWERMI 7, Wik S femalest A group by fF H . H%
HmaxpKE (A S Eselect ) limit 1F1—4)

select group name
from user

where user.gender = ‘female’



group by group name

having count(user_id) >= all (
select count(user_id)
from user
where user.gender = ‘female’

group by group name);

By

select group name

from user

where user.gender = ‘female’

group by group_name

order by count(user_id) desc

limit 1;

(XME R, POYREH T — DGR, ERTReA 24, LERZFEX )

s fd FHwith 4]

with T(group _name, female count) as (select group name, count(user_id)
from user
where user.gender = ‘female’
group by group_name)

select group name

from T

where T.female count = (select max(female count) from T);

(4)

EENE S RSN —2r, WS gameskF group by 2 54 joinZk 5
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select user.user_id, name, follower count
from user, (select user.user_id, count(follower_id) as follower count

from user, followship



where user.user_id = followship.user_id and user.group name = ‘game’
group by user.user_id) as T

where user.user_id = T.user_id and T.follower count > (select avg(follower count)
from T);

with 53R

with T(user_id, follower_count) as (select user.user_id, count(follower_id)
from user, followship
where user.user_id = followship.user_id and user.group_name = ‘game’
group by user.user_id)

with R(avg_follower_count) as (select avg(follwer_count) from T)

select user.user_id, name, follower count

from user, T, R

where user.user_id = T.user_id and T.follower count > R. avg_follower_ count;

FH -

select user_id

from user natural join followship

where group_name = ‘game’

group by user_id

having count(follower_id) >= ((
select count(follower-id)
from user natural join followship
where user.group _name = ‘game’) /

(select count(*)

from user

where group_name =’game’));

4. Database design (16 points)

Answer



(1)

rate
user agency
uid aid
password @ legal person id
name bank card number
telephone number location
plan
amount Pl_d
total _price order title ——————__issue
order time total hour
description
price
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The relational schemas are as follows.

user(uid, password, name, telephone number)

agency(aid, legal person ID, bank card number, location)

travel plan(pid, title, total hour, description, price, agency ID, issue time)

order(oid, user ID, plan_ID, amount, total price, order time)

rating(user_ID, agency_ID, rate)

The primary key of each table is underlined. (rating R U F A M EE B A5, IMES
B T RTAT)

The foreign keys are as follows:

the agency ID of the travel plan table references the aid of the agency table
the user ID of the order table references the uid of the user table

the plan_ID of the order table references the pid of the travel plan table

the user ID of the user table references the uid of the user table

the agency ID of the rating table references the aid of agency table

e UE

—3L 8
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® travel plan RIEH, FHEMEME—7, IME—D;



® order KL, FHEMEME—, FME—
® rating K IEAf, FHEMENME ), &I"{%
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5. Concurrency Control (8 points)

Answer

(1)

/NN

PRSI R R 2/ —%40 1 43, X% 3 4y

(2) S is not conflict serializable, because there are cycles in the graph :
Ti2T22>T:2> T

T4 Ts5>Ts> T4

TIi2T22>Ta>Ts> Ts > T

PRI B SERIN 3 7, AR IR, NG 3 58 AR 1 2
(3) No, because every schedule generated by 2PL is serializable. :

PRGN B RGN 2 78, BLRESRA Oy, X4 2

6. ARIES Recovery. (12 points)

Answer:

(1) (5235, 8010, 8010). Log 8010 modifies page 5235, which should be added to the
DirtyPageTable.

P bRAE: 2 77

(2) 8003, which is the smallest RecLSN in the DirtyPageTable.
PR bRAE: 2 97

(3) <T4, 5235.1, 60>, <T2, 3462.1, 40>, <T2, 3462.1, 30>.

The active transaction table after the analysis pass contains T2 and T4. The related update
records should be redone.
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(4) 30, 80. Location 3462.1 is modified by T2, which is undone. Location 6421.1 is

modified by T1, which is committed.
PO bRUE: 458, 14257

7. Buffer Tree. (12 points)

Answer:

(1) 4. First, an equality search on 30 requires accessing the root node, the leftmost node on
the second level, and the second leaf node on the left. Then, one additional leaf node needs
to be searched to collect all items from 30 to 50.

PR b BLEZ XS 1 7, REA S 2 4y (BRI range query 2 1) LB,
AT AR50

(2)
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