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1. (10%) 23%% 3788 QUIC (Quick UDP Internet Connection) iR &R F
wHEe -

2. (20%) £4BHEBEE > RHHEARLE VPN (Virtual Private
Network) ZF A € EEB LT A - FHARA VPN 4 —fxshse - AR
IPSec VPN, SSL VPN s & MPLS VPN = £z R4 E 3| -

3. (15%) x— 4% RENHEE TLB (Translation Look-aside
Buffer) k"% 1024 » e &2 6944 F o5 R A 200 ns(nanosecond)#y ERE.L -
Bk 4 46y TLB 4+ % A 90% » B TLB 3¢ & 8%k 4 20 ns(nanosecond) ° 3%
WLGAIAUNERANE 6 2 RATEANHEELARMEA 1] bits
(&4 % valid/invalid bit) » @ B X% 512 B> FE@ & TH KA -

P - sk %80 TLB A5 A& 45 (TLB Reach) % % 22 (5%)

RSO E RN TR AN AA? (5%)

B2 BEEKRRTZME X (three-leve )8y E#F X - e A5 #i
Bweg i (effective access time) &47 7 (5%)

4. (5%) £E—BABEK
pid_t pid;
bid = fork();
if (pid == 0) ( /* child process */

fork():
thread create( . . .)i

}
fork():

¥k e E A %V 1aE ey sT 82 (process) 7 (2%)
Z -~ $MeEA S VEE AT (thread) ? (3%)

5. BHEEMIL T INF-2NF & 3NF RuH—EZBReHERE RS ? (OF)

6. BRE—BCELTRASE :\"?3

inta=11,b=21; 4_@
: * e !
int *p; :"B

p=&a; g
oo )
*p=0; H-{‘
O hofi i a ey 8B /i E 4 OX0012FF74 ; b ##eh it B M EA Le>]

OX0012FF78 - 3 M » iRk rafob og@E B SV 7 (5%)
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7. (15%) X(A,B,C,D) is a relational table where X is the table name. A, B, C, and D are
the attributes each with 8 bytes long. A is the primary key and the only
candidate key. In addition, there exists the following functional dependency:

A->B,C,D
B->D
FH ~ (5%) Which normal form(s) does Table X satisfy (15t NF, 2" NF, 3" NF, or
others)? Why?
Z. ~ (5%) Does further normalization needed for Table X to avoid anomaly? How
and what normal form can we get?
A ~ (5%) If there are 10000 rows in Table X, how much storage space can your
answer in (b) save in maximum in the extreme case? Why? Please illustrate

your answer for the extreme case.

8. (10%) Locking is used for concurrency control in the transaction processing for
database systems. Shared lock and exclusive locks are two kinds of locking.
B -~ (5%) What are the difference when applying either shared lock or exclusive
lock to a data item? '
Z. ~ (5%) The size of the locked data item can be small, such as a tupleora
record in a table; or big, such as a table or a database. Please provide the
pros and cons for applying locking to small and/or large sized data item.

9. (5%) In Java programing language, write a program to swap two numbers without

using a third variable in your program.

10. (10%) Write a Java program to check if a given number is a prime number. Don’t

 useJava's library to directly check for prime number, design your own solution.
Your program needs to take an input number, and print out your answer with the
input number.  Explain why your program is the most efficient one as efficiency

and correctness are both graded for the question.

A
<
ar

R EA

S
B

4

L9
‘I

|




