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3.

L. Multiple Choice (40%, 4 points for each)

1. By using public key encryption to secure data:

a. both the keys used to encrypt and decrypt the data are public

b. both the keys used to encrypt and decrypt the data are private

c. the key used to encrypt is public; the key used to

decrypt is private

d. the key used to encrypt is private; the key used to decrypt is public

2. Which of the following statement is NOT true?

a. screen host firewall lacks defense in depth

b. both SSL and TLS provide the same end-to-end security properties

c. the OSI layer 6 (presentationyincludes protocols that handle encryption

d. using the same key to enerypt both directions of a communication channel can lead to reflection attacks

a. r squared
b. root mean squared error
c. mean Absolute Error

d. gini coefficient

resources.
a. buffering; spooler
b. buffering; buffer

c. spooling; spooler

d. spooling; buffer

coordinates most of the operations in the computer;

a. control unit; ALU
b. control unit; GPU
c. calculate unit; ALU

d. calculate unit; GPU

3. Which of the following evaluation metric is available for classification models:

4. Instead of sending documents to a printer, the process sends them into to a to wait for the

performs arithmetic and comparison operations.
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6. Which of the following is Not the functions of data warehouse?
a. data Cleaning
b. data Consolidation
c. data Integration

d. data Protection

7. For the RAID configurations, writes data on two drives at the same time; whereas splits data,

instructions, and information across multiple drives in the array.
a. mirroring; striping

b. striping; mirroring

c. extraction; transformation

d. transformation; extraction

8.CPUuse __ cycle to execute programs,
a. fetch-execute-decode
b. fetch-decode-execute
¢. decode-execute-fetch

d. decode-fetch-execute

9. The data model of a DBMS is often determined at the level; the level defines where data

is stored on the storage devices.
a. conceptual; internal
b. conceptual; external
c. internal; conceptual

d. external; conceptual

10. search for an unordered list; search for an ordered list.
a. hash; bubble
b. bubble; hash
c. sequential; binary

d. binary; sequential
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I1. Answer the following questions (60%)
1. What is the output most likely to derive from the following code segment? (5%)
#include <stdio.h>
#include <string.h>
int main()
{
char str [10] ;
strepy(str, "NCCU" ) ;
strepy(&str [ 1], "MIS" )
printf ( "%s \n" |, str ) ;

2. What is the output most likely to derive from the following code segment? (5%)

#include <stdio.h>

#include <string.h>

int main()

{
char str[20];
strepy(str,"1,3,5,7.9");
int length = strlen(str);
for(inti=0; i < length; i++) {
if(str[i] >="0' && strfi] <='5")
str[i] = (str[i] +'0'.-5) %5 +'07;

3
5

printf("%s\n", str);
b

3. Name and describe three kinds of pipeline hazards. (9%)
4. How many subset(s) does a screened subnet include? List and describe the subset(s). (10%)

5. What is round-robin scheduling? (4%) Provide one advantage and one disadvantage regarding small

quantum sizes. (6%)
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6. What is the difference between classification and regression in machine learning (3%)? Based on the
following evaluation metrics in the table, put a mark (V) on the cell if the evaluation metric is available for
evaluating the model type, classification vs. regression (18%).
Metrics Classification Regression
Accuracy
AUC
Fl-score
MAE
Reeall
RMSE
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. BERE—E_BaEF D=1011101 BEr=3> B D*2" A+ &= 1350 -

2. —% userspace YRR X B EHBEL L %o (kernel) H@F o TE B L &+ (systemecall) » gbB
CPU #4545 — B 4 % T B & £ (system interrupt request) » 3t &3 interrupt vector table » 3% 5] 44 4
interrupt handlers (2% %% interrupt service routine) #94 st - EHATHH R Y PERERLR -

3. Pipeline & 485 E £ & 2 a9 %] 0 7T BAE 15 sender ] B5{% 3% % &) 3% 0.4 receiver /£ Go-Back-N 8%
pipeline ##] ¥ - %28 & 41 & timeout - 8] sender % £ & — R E1% N E & -

4. 802.1lax ¥ #7¥T % 4% ISM 384 49 2.4GHz #1 5GHz #8% * £ X ¥ B A E XIS %4 (OFDMA) -
AMBFME 4 ey OFDM 2248 » T(E/5 5 AIEEA 3 R Lot - 2 OFDMA Z 28BHEG R E S -

5. FREUTHEEHE £4HEMAEEEY JOIN A and B where AN < B.Y FiE A e EHEEHK
A =18 tuples o

A relation B relation
L M N S
X|P 2 7
YiQ | 7 4 | 3
Z | R

6. #J& Dijkstra’s Algorithm ¥ » 355 N @l &2 B8 0 it EE S aREEE S O(NP)» 1 &
2 xR EHT 5 O(NFE) -
7. HFEATREEEN - SHARA0 8 EE Tl Ee0s

\[
|
8. 10.10.10.10 & B #> private IP address » 322 & 7 Class A B #49 IP - — 18 Class A T &4 2% {8 IP
address o Class A #.F L& T 5 /8 o

9. NAT 89 8R#% =T SA R & & 4% 48 DHCP -
10. F#tK & BFS (Breadth First Search) zEEAEH~-J-L-I-M-K-

/ \
PN N
A/ \C E/ H/ \J L/
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1. EBEEBE P EEEA checksum £ 4 ERZFHBEEHORERS  FHEATRE L
89 # 5 #9 sum 2 & checksum & ? (4 %)
0110011001100000 01010101 01010101
2. {BEA — 4 40 terabytes 89 EAL B4t ok B R A e ey B P oS (B 27154 3 E 5 4370 N E)
EARHE — 1L 89 1Gbps sb4% (propagation speed 2.5 *10%m/s) W F# P o2 B - 3FRME A LEE
U ok B s > Hp 248 A FedEx over-night delivery (24 /853 §) F 321% 4 40 terabytes 4458 2 &
M ?EL BT EREAER (8 4)
3. HWMA—E 12GB AN > nfTE£— B RAE 8GB TR B 64 BB LAEIAT 7 F4E
% % 4 % context switch ~ memory & process management 5 8 & (2 RBRABERE) - (84)
4. BRAURTeEgeyiszzmn g -(84)
Encrypt ‘.m;fi? Encrypt -
Receiver (R}
R’s Public Key S§'s Private Key
5. RMEALEM LY > 2183 overfitting A& imbalance FHEF o B B H T RE? (845)
6. HERHATELENNGEHEE o 1) False Positive B2 & F @42 & £ - 2) True Negative 2 & &
3) PHIESZES -4) BB A 25 % 100% sensitivity Z & 2 (8 47)
0 ' 3 e RIKE G0
4hN ) e
/ i
YA |
/ A
/e/ N;_;;r:t?ve i \\ P;r;uitie\}/e
/ PR
False False
Negative Positive
7. #3098 &4 802.11 84 RTS/CTS zh#:+ L% i Hidden Terminal Problem (4 4+)
8. #E & (A*B-C)*D+E #y 1) expression tree ~ 2) prefix #& 5= & 24 & 3) postfix £~ K (6 4)
9. 339 Ethernet 49 binary back-off ##] - (8 %)
10. 3% % pseudocode A2 A F AL - &8 —1BJE & ¥ n - H#EE — 8 F KX isPowerofTwo(n) » # n 7 &
T A2 Bx ABEE s Bws R return True » R 2 8] False < (8 %)
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Essay Questions (100%) (You may answer the questions in either Traditional Chinese or English.)

." Meta (NASDAQ: FB; previously known as Facebook) faced multiple changes and challenges in 2021. One of

the big challenges for this company was the incident of a small talk from Frances Haugen, a Facebook
whistleblower, in October. She mentioned, "there were conflicts of interest between what was good for the
public and what was good for Facebook. And Facebook, over and over again, chose to optimize for its own
interests, like making more money." It raised the privacy concern once again after an American docudrama film

"The Social Dilemma" released in 2020. Please answer the following questions:

(a) Can social media platforms monitor users’ personal information and the information generated from usage
to help improve user experience? Please explain in any MIS perspectives. (10 pts)

(b) Should the social mediause its own standard or aleorithm to control the dissemination of misinformation?
Use the sociotechnical approach to explain. (10 pts)

(c) Facebook changed its company's name to Meta to highlight the new development focus on metaverse. How]
will the metaverse have impact on businesses? How will we solve the potential privacy and security

issues? What will be the payment method(s) on the metaverse? Describe your vision and reasons. (5 pts)
(d) Do you believe Meta (Facebook) will dominate the niche market of metaverse? Why or why not? (5 pts)

MOS Burger in Taiwan (/259.7WO; also known as An-Shin Food Services) currently uses their mobile app
to ask users make order online and then pick up their meals in-person or using delivery services. The company
announced that it will create a new sub-company to help handle all the digital services including social media
management and mobile app which is eurrently outsourced. The Tokyo-based international fast-food chain is

now the second-largest fast-food company in Taiwan after McDonald’s. Please answer the following questions:

(a) Analyze the pros and cons for MOS Burger in Taiwan’s digital strategy between current outsourcing and

future self-built services. And please provide your suggestions on MOS Burger’s future endeavors on
digital services. (15 pts)

(b) The news about MOS Burger in Taiwan’s new direction on digital services astonished its long-term
outsourcing partners. Currently, the partner companies typically use operational and analytical CRM
systems with some techniques such as data mining and OLAP to catch the hidden patterns from customers
at MOS Burger in Taiwan. Such methods can create adequate and efficient O20 marketing campaigns to

stimulate the sales of its meals. Please explain the above information in detail to describe the possible

current collaboration between MOS Burger in Taiwan and its partners. And then, try to provide a possible
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solution for the partner companies to face the upcoming changes. (15 pts)
3. Dcard started its YouTube channel in 2016 and gradually expanded its ‘Dcard Video® team. As of January

2022, its YouTube channel has more than 66 thousand subscribers and 136 million video views. The Dcard
Video team members such as Rio. Leo. Zona, Akimo, Daniel, and Manman can be now seen as YouTubers
(though they are actually serving for planning, film editing, and social marketing). The Taiwanese local social
media platform also started its own e-commerce platform called “4F 4 %% % £~ (Good Choice Taiwan) in
2018. Instead of just a “forum’, Dcard is apparently adopting diversification strategy to achieve its sustainable

goal: “to strike a chord with everyone”. Please answer the following questions:

(a) In your opinion, analyze the reason ersification strategy. And how will the Dcard

id revenue
1 274
2 151
3 \ = w 269
4 TR BRI 2022-01-05 145
5 1501 #3549 LED &A1& 2022-01-12 133
6 1619 B2 RR PR A R e 2022-01-13 450
7 1490 #®TFE 2022-01-24 799
8 1377 A2 RAR 2022-01-08 548
9 1793 % BT R AR 2022-01-16 258
10 1490 a0 A RE Y 2022-01-07 360
11 1134 o BB R MR 2022-01-11 259
12 1719 #TE 2022-01-09 799
13 1566 #.3# LED & 5 & % 2022-01-19 135
14 1501 3 S dg AR 2022-01-08 274
15 1793 e 08 B R A 2022-01-21 358
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(¢) The Dcard company is currently hiring for multiple positions at the moment of its 10™ anniversary. For the

“Junior Web Frontend Developer” position, this company provides the following information (we

selectively list some as follows):

You will need to join different delivery teams to cooperate with project manages, engineers, and
designers for the product development on social media, e-commerce, and advertisement.

Optimize all the units of the frontend systems with good implementation efficiency plus excellent user
interface design and experience under dynamic devices and browsers.

Strategize how to conduct SEO for the stable optimized websites in different regions with various
languages.

Enjoy the engineering culture of YAGNI, Boy Scout Rule, & programming quality w/ stability,
performance, maintainability, and reusability.

We use the GitHub flow to conduct the tasks. All the PRs should be reviewed before ‘merge’. After
each PR is created, CI will generate the test enviromment for PR automatically. 3 to 4 releases per day
in average.

You should have experiences on web development, React,\J avaScript, €SS, and html. An open mind

to learn and join teamwork is expected.

According to the above information provided, please answer the following questions:

(i) What is YAGNI? How will you merge with this engineering culture if your programming style is

totally different? (5 pts)

(ii) Git flow, GitHub flow, and Gitlab flow are three major types of work flow commonly adopted by the

IT industry in recent years. Please briefly introduece and compare the three different types of IT work

flow. (5 pts)

(iii)Dcard is now entering the Japanese market with a new name “Dtto Japan™. It is expected that this

company will try to enter more markets in the near future. Please briefly provide your ideas on how to
conduct SEO for the stable optimized websites in different regions with various languages for the
Dcard company. (5 pts)
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An effective Sorting algorithm has played an essential role in implelemtnation of many
applications. You are required to answer questions of different sorting algorithms.

Consider the following keys.

17,35, 12, 28,16, 5, 18,7, 19,92,48, 3,22, 1

Heap-Sort:

a) (10%) Construct a Min-Heap of the above keys.

b) (10%) Describe an algorithmto"sest keys with a min-heap.

c) (10%) Show how to apply the algorithm on the constructed min-heap to sort
these keys.

BST-Sort:
a) (10%) Construct an AVLtree of the.above keys.
b) (10%) Describe an algorithm to sort keys with an AVL tree.

(

{

¢) (10%) Show how to apply the algorithm on the constrcutad AVL tree to sort
these keys.

Merge-Sort:
a} (20%) Describe the merge sort algorithm.
b) (10%) Show how to apply the algorithm to sort the above keys step by step.

In-place Quick-Sort:
(20%) Use the first element as-apivot and show how to apply in-place quicksort

step by step to sort these keys. Conside these keys initially in the array as below:

[17, 35, 12, 28,,16,5, 18, 7, 19,92, 48,3, 22, 1]

— AR LA > RFIHH

RS -




