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

with swapping is called
a. partitioning, paging

b. partitioning, segmenting
queuing, paging

queuing, segmenting

e o

resource restrictions can cause .
a. thrash, segmentation
b. segmentation, thrash
starvation, deadlock
d. deadlock, starvation
3. __isaunary operator,and _ | is a binary operator.
Intersection, difference

a
b. Intersection, update

e

Project, difference

e

Project, update

a. striping
b. mirroring

incremental

e o

differential

a. Does not require a fixed schema
b. Horizontally scalable

c. Non-relational database management system

o

Best suited for complex queries

5. Which of the following is NOT true about the NoSQL database:

1. In an operating system, multiprogramming without swapping is called ; whereas multiprogramming

2. An operating system can place resource resirietions,on processes to prevent ; however, too many

4. A(n) backup copies the files that have changed since the last full backup.
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6. memory is able to provide related information

a. Associative

b. Assistive

¢. Horizontal

d. Vertical
7.  stores the information that most readily available for the CPU operation.

a. Random-access memory

b. Read-only memory

c. Cache

d. Register
8. Which of the following feature is not inciuded in the OOP?

a. Abbreviation

b. Encapsulation

¢. Inheritance

d. Polymorphism
9. Which of the following diagram is not included in the UML?

a. Behavior diagram

b. Essential diagram

Structure diagram

d. Interaction diagram

10. When analyzing customers’ transactional data, helps you to examine products that have an affinity

for each other.
Accumulated analysis

a.
b. Accustomed analysis

e

Association analysis

e

Asynchronous analysis
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11. Answer the following questions (60%)

1. Calculate the big-O notation for taking an array of N random numbers and inserting them
into an empty priority queue (4%)

2. The node sequence KSGIVOLTN is the result of inorder traversal, draw the tree (4%)

3. The node sequence DLZSHFCOE is the result of postorder traversal, draw the tree (4%)

4. Fill in the blanks of the OS process state diagram and briefly explain each component (24%, 3 points for each)

5. Compare the differences between CNN and RNN (24%, 6 points for ¢ach)
a) Definitions

b) Type of data

¢) Length of input

d) Applications
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Short Essay Questions

1. The COVID-19 outbreak has led many countries to issue stay-at-home orders. The Pew Research Center

has investigated how Americans are using the Internet to stay connected and track information during the
outbreak. The figure below shows part of the survey conducted in March 2020. Please identify and explain
the key findings from the information below. (20%)

U.S. adults

Men
Women

Ages 18-29
3049
5064

65+

White
Black
Higpanic

HS or less
Some college
College+

Rural
Suburban
Urban

Rep/Lean Rep
Dem/Lean Dem

D i
-

Used emall or
messaging
services to
communicats
with others

=J

Searchad online
for Information
about the
coronavirus

-4

69

-

2 - .
=4 - h
-~ -y ~ ) ¢
£ . N a0 (= O
)

% of U.S. adults who say that they have ___ as a result of the coronavirus outbreak

ITIRIN

= PER EE
% L £k

Nnte; Whites and hlacks inglude anly non-Hisparics, Hispanics ave of any race. Those who did not give an answer are nat shown.
Snurce: Survey of US, sdults conductes March 18-24, 2020,

Used the Intemet
or emall to connect
with doctors or

professionals

Source: Pew Research Center
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4. Sundar Pichai, Google’s boss, has described the developments in Artificial, Intelligence (Al) as “more

2. Digital technologies have unleashed a new era of smart, connected products, which combine hardware,
software, data, sensors, and connectivity in myriad ways. The Apple Watch NikePlus is one of such
products. Please illustrate how the Apple Watch NikePlus operates to link a variety of devices, networks,
data, and services together. (10%) Take Nike, please describe how this product has influenced the
company’s competitive forces and competitive advantage. (10%)

3. Sharing economy is highlighted by Time Magazine as one of the 10 ideas that will change the world. Firms
and entrepreneurs are having great interests in placing assessment of the sharing economy applications and
forming new business models. What exactly+S sharing €eenomy? Please explain your answer, and provide
one case exemplar. (10%) How does this exemplar manage to map the economics, social, and technological

attributes in its sharing economy application? (10%)

profound than fire or electricity”. However, it has been found that Al's progress has lagged in many
companies. For example, the self-driving lorry firm Starsky Robotics based in San Francisco, closed down
in March 2020. Its founder, Stefan Seltz- Axmacher, stated that the driverless cars show the limits of today’s
Al To effectively develop Al-based driverless cars, what people, organization, and technology issues need
to be addressed? (15%).Considering the driverless cars, what trends do you see pushing or hindering

innovation in Al technologies? (5%)

5. Fake news has long been a problem, but it becomes-increasingly critical when it spreads on social media.
Can you identify what do consuming news on social media differ from other media providing news (e.g.
TV news, newspapers, and news websites)? Please describe three main characteristics of social media fake
news. (15%) Which one of these three.do.yeurthink is'the.most.eritical? Why? (5%) (To add depth to your

answer, please provide cases or events.)
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1.

10.

T & — A% Hamming distance A7 3% 3t # error-correcting code’ # unreliable data transfer channel
¥ 2] 010100 & bit pattern B > EEE4@EAD -

Symbol Code

000000
001111
010011
011100
100110
101001
110101
111010

ITOMMON®>P>

IEEE 802.11ax (Wi-Fi 6) 5 sk ik % % 0.6 Gbps * B4R A =4 F# SR AP &) B 4 483538 13
F o 44k 8K (7680 4320) MATE - AT (4-bityt ELEED 1200ps & W B & AR -
£ % L (time-sharing, multitasking) #94F £ % %% . £ {8 processes ¥ SA # 42 CPU L#HA4T -
#1134 R B process B » H B i 4T context switch » 42 1@ % & 8 £ 4R L 69 timer circuit 45 % — 18
CPU interrupt > #& & & kernel 49 handler i /7t73% °

P W AR R P2P IS RIGIE T 56 o EAMS POP kK AR s S mB M RN
AR o

# & & # 6 Dijkstra’s Algorithm & * £ 4 V B2 AR B @i+ &5t B & 4548 £ worst-case
BF R4 B O(VIHED » B Adkathey i L2 08 ok 58 @B ATA 01 6 %5 de— Rk B 6 X504
FRARBRMA L

#4235 F » pass by reference &tk pass by value B A 2 % » L& A U 4B A F—ABRANHE
FHIREF o 12 pass by reference ##A R & 3 B oH R M & 17 ¥ -

1% 406 SRER BB A B 8 A requirement analysis, designgimplementation, testing ° 3 B # % & K A
# #) requirement specification X 448 & £ design S X Z AT A » AR SLEER 0O BB F k482 B
waterfall model °

BAR T, T2 k& 47 SQL 3% SELECT * FROM T1 RIGHT JOIN T2 ON T1.ID=T2.ID; 4
A SELECT * FROM T2 LEFT JOIN T1 ON T1.ID=T2.ID; & AW 7B FER » EHmEEWH
HREGEHE e o

CNN (convolutional neural network) & it /7€ B 8% &4 & 5 3F & 3569 B 44 pattern - RNN (recurrent
neural network) £ ATEH0F &4 K& 4 B T M pattern -

Fe S4B R B ok b > £ Al dropout layer 8932 &1 & # %, overfitting © & Fl 84 M B A R #
(ReLU, Rectified Linear Unit) activation function & % 7 # &M e Aér i B4 -
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1. BENIN2020411 BHEANARMEHS MI SoC &R A A —& PC # A # Intel x36-64
2 > RSB RISC £ CISC M¥EA CPU A3t EA LM ER 7 ERALAHS (8 4)

2. FHEA RFC 793 & 4 # finite state machine ° (a) ¥ client £% SYN SENT kA& & » 3 ¥ #] server
#1% client BE 4 TR E 2 (b) % server 427 SYN_RCVD sk & 8% - 35 & 4 2|
% se

B4& SYN F44 -
J£47 R B 7 client 3 & M B 2 timer timeout * 3 F rver BEITRE? (84°)
+ + \ active OPEN
| CLOSED | \ ==
+ + \ \ create T(B
| - \Now\uasnd SYN
passive OPEN | | CLOSE \ \
— | | - AN
create TCB | | delete TCB A\
v |
4+ * CLOSE 1\
| LISTEN/| o |
ot delete TCB |
rcv SYN | | SEND | |
| — ] v
—t snd SYN,ACK / \ snd SWN +-————-—-_T
| |~— |
| SYW | rcv SYN ] SN 9
| ROVD |< - & —|  SenT |
| | snd ACK |
| |- e |
4————————+ rcv ACK of SYN \ / rcv SYN,ACK —
| —t Y 3
| X | | snd ACK
| v v
| CLOSE R
| S | ESTAB. |
| snd FIN
| CLOSE | | rcv FIN
v

3. SRIDEA A B L Y 2EE R 0 4728 [ 48 Xk (loss function) § BAR B Eid A ? 338 MSE (Mean
Square Error) 32 % Cross Entropy 984 S M A ? 5% 5 0§ £z 54 - (12 7)

4. TEABREL T & — BTG ARBAR RUAE Lo B3t E - (8 2)

> Frame 27: 42 bytes on wire (336 bits), 42 bytes captured (336 bits) on interface en@, id @
- Ethernet 1I, Src: Google_6e:ad:d5 (20:df:b9:6e:ad:d5), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
; Destination: Broadcast (ff:ff:ff:ff:ff:ff)
> Source: Google_6e:ad:d5 (20:df:b9:6e:ad:d5)
Type: ARP (@x0806)
~ Address Resolution Protocol (request)
Hardware type: Ethernet (1)
Protocol type: IPv4 (0x0800)
Hardware size: 6
Protocol size: 4
Opcode: request (1)

Sender MAC address:
Sender IP address:
Target MAC address:
Target IP address:

Google_6e:ad:d5 (20:df:b9:6e:ad:d5)

192.168.1.113

00:00:00_00:00:00 (09:00:00:00:00:00)

192.168.1.106
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5. HRAMFHLBE AL T T AEE (Cold Start) , KA " £ £-#/ A B3 (Exploration-Exploitation|
Dilemma) ; A & " #ZitE (Sparsity) | FIB 2 0 A REEATIE S A KT kTR E =B -
EEUBEEHELEE-(1249)

6. TEAESR®ER T~ EHE  XRALARUAR BRI REZIE - (45)
> Frame .27: 42 bytes on wire (336 bits), 42 bytes captured (336 bits) on interface en@,

-~ Ethernet II, Src: Google 6e:ad:d5 (28:df:b9:6e:ad:d5), Dst: Broadcast (Ff:ff:FF:FF:ff: FF)
i > Destination: Broadcast (ff:ff:ff:ff:ff:ff)
> Source: Google_6e:ad:d5 (20:df:b9:6e:ad:d5)
Type: ARP (0x0806)
-~ Address Resolution Protocol (request)
‘ Hardware type: Ethernet (1)
Protocol type: IPv4 (0x0800)
Hardware size: 6
Protocol size: 4
Opcode: request (1)
Sender MAC address: Google_6e:ad:d5 (20:df:b9:6e:ad:d>5)
Sender IP address: 192.168.1.113
Target MAC address: 00:00:00 00:00:00 (00:00:00:00:00:00)
Target IP address: 192.168.1.166

7. & X SHA256(int) % —# & i X, (Hash Function) » sbik X TR EZA X EXE AL L& KX
W ESEE A [0,22501] A5 —CeMEEA NI IEREEX A S —E¥HHc (cty
HAETMA 4-byte k) (9 5)

(a) XK SHA256(X) =0 X # % -
(b) }_K il SHA256(X)<T XM E - 0 <=T <=22%.1 ¢
() MR PHE T RBEREEE cfa T4 SHA256(X+e) <T o 4 T=218 -

8. #%F pseudocode R AF AT R - Z % —ARF] arr > M 5% TEIF & 80 MRLAUT FIHR
RlE i Bt e 12 3] o HEFISRA] A A 3% 7] e B L= B h X & BRFIHEFIAZBF X
ZHRMAR S VM REEHT c ERBFEALRBEN 1 AR 10 BAKDEHHET -
Blde > B4 arr = [0,1,2,3,4,5,6,7,8] » A1 #4[0,1,2,4,8,3,5,6,7] BA 0 & EATHFXAFEAAE
1> 1,2,4, 88 —#HEATHRAEELE 1A MTH_RHNEFTHIRXELHIM@1-(9%)
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L (45% ) Consider the following keys: 2, 4, 26, 25, 13, 14, 51, 9, 17, 43, 68
l. (15%) Insert the keys into a min heap one by one. Reconstruct the heap when it violates the heap order
‘ (for all node v, v.key > v.parent.key). Show each step and the final result.
2. (15%) Insert the keys into a hash table that handles collision with double hashing.
Let N=17. h(k) = k mod 17. d(k) = 13-k mod 13. Show each step and the final result.

3. (15%) Insert the keys into an AVL tree one by one. Reconstruct the AVL tree when it violates the AVL
property (for all node v, | v.leftsubtree height=w.rightsubtree.height | <=1 ). Show each step and the final
result.

1L (25%)To sort the above keys+inT, describe a sorting algorithm
1. (10%) that uses the heap constructed in L.
2. (15%) that uses the AVL tree constructed in 1.3

11 (30%) Describe lanalgorithm to evaluate the'expression 13 + 5 46%3<4 - 6+ 9/3
1. (15%) that uses recursive call on the binary tree-representation of the expression
2. (15%) that uscs two stacks for opérators and operands (values) respectively
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