11401 5 sg-Al A EASRHER IR BA
¥ (3t 30 =)

1. (@) FrfrMekmeskisRR AR RRRENEM (cache memory) -
M MuEEREE (access latency) ? D Row-major order array @
Column—major order array (3) Set-associative cache (@) Fully associative
cache

2. (R ) 2amukMA & T » TLB (Translation Lookaside Buffer) # 4 &
(hit rate) BAFMF » REBBABRARAGBENTEAT? O Mok
RMA N @ HPHRAD (page size) B) #Miw TLB #H B # ¥ (number
of entries) @ BibtE¥ A 3R E

3. (@) #X— iy ekt 2RRAREZHATHATRMNR  LRUAE
ZHRBEEESRS 0 NREA QRLEENERATEER? O &8
(connectionless) AT HK (unreliable) @ TH#&EX % (reliable
connection-oriented) @) A&i& (broadcast) ¥é @) M4+ (point-to-
point) &+

4, (@) £2ARREBEMT » ALAPAT (out-of-order execution) FudeR$AT
(speculative execution) ¥eMRREIRAMAE » EELIIATREBEHE2RAR 7
@ MR E % (Denial of Service) @ x4 % (Side-channel
attacks) 4= Spectre # Meltdown 3 SQL A (SQL Injection) @ @#HE
£ (Buffer Overflow)

5. ( @ ) BTFHWMMER A SSR RN AL » 475 KT 4 BB
(starvation) #4& ? @ Round Robin @) First-Come, First-Served (FCFS)
®) Priority Scheduling (#&&4ui##]) @ Shortest Job Next (SIN)

6. (@ ) AXMEASKY » ARSI (isolation level) RFARTEAR
(Repeatable Read) {27 #k# 5 % 473 (Phantom Read) ? (D Read
Uncommitted @) Read Committed (3) Repeatable Read () Serializable

7. ( @ ) #A&—18 Bt # (B+ tree) » £ yr#im (internal node) 4§ & 44k
(key) Fods @ FH 35 MEH X (leaf node) ELHAEH - ZEHEX
B AKB > A K IISEE S 8 Bytes » MB35 H 6 Bytes - A A4 Bt #Héd
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HH (fanout) » Rl —BMEB RS EENS VE KM 7 (R85BT
Ms) (@ 256 (@ 285 (®) 292 @ 307

8. (® ) UTFiTHmEREEERANERTHEEMS (integrity) RRATE
#M (non-repudiation) @ MmIEFEH &M EM (confidentiality) ? (O AES
(Advanced Encryption Standard) @) RSA (Rivest - Shamir — Adleman) (@) SHA-
256 (Secure Hash Algorithm 256) (@) DES (Data Encryption Standard)

0. (@) £2%BERITY  BEHHE (parser) WEREFAN? O WREHA
A EH (syntax tree) Q) wER X By EAR () BiTEASH
(semantic analysis) @) 4% B4%4%#% (object code)

10. ( ® ) Docker ZBEMHBARKAERME (M) wx2E% 22—
BE/LEPRAY T BIERN Docker HA THRAKOTHEENR? O &
# & #e it (Hardware virtualization) @ %4 &#4b (Full virtualization)
G #iA%REBEIEL (0S-level virtualization) @ M E#I (Bare-
metal virtualization)

11. (R ) £4#RAsY > Lanport #ék (Lamport timestamps) T EAH
aAREA? O #ExhwRFHE (atomicity) @ X R#EM (consensus)
@ R{FEHHEAM% (partial ordering) @ Mk FiRAES (deadlock)

12. (@ ) TCP/IP BBy ZEHEREBBBAFTTHLIRRETALS
¥HAMTE ping XBHATHEBE? O TCP @ DP @) ICHP (&) ARP

13. (B ) ATFTHFHEHLEHREHAERA LRU (Least Recently Used) e
¥ ? @O kB (Stack) @ 7 (Queue) ) st 5] (Doubly
Linked List) &4 % (Hash Table) @ =¥ ¥# (Binary Search Tree)

14. (D) L2478+ Andah] ZEXBRETHE? @ AR
PAEREGRA @ RRMAREREZHEANA @ HBLERMRRR
HIRA @ BE4 P R R A AR R

15. (@) MAEBRREN » THARTEHR? O EBHOBMAR RN
% (distributed ledger) @ #i®%E#&PH (cryptographic hash) REER
® x4 Em%H (Proof of Work) X—#% Ruy£#Msl @ AiF BRaRLHA
/%42 (public blockchain)
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16. (@) £ARAXKAKTY  ATHLEREFRATRERFNES
(privileged instructions) SR ER @ kA TTHMHM? O P

(Interrupts) @ ##+ (System Calls) @) #iEM4E (Paging) @ ¥z
(Scheduling)

1. (@) FTARERT » F—AREARNRZR T RS TOR TR
(clustering) MM ? () K-Means @) DBSCAN (® Hierarchical Clustering @
PageRank

18. (@) L@sead  PHMAKXE (Man-in-the-Middle Attack, MITH)
B % H] R AR R B R E L EmMAE? @ IP #% (IP Spoofing) @ ARP
#&% (ARP Spoofing) (@ DNS ## (DNS Hijacking) @ s#Eussr (Buffer
Overflow)

19. (@ ) AE—MEFH (pipelined) REB » LHLRH KM (data
dependency) ¥z % #45# (pipeline stall) » ¥ RHBAFERL? O Miu
B4 EE (pipeline depth) @) ALA#4T (out-of-order execution) @) #2
Eo2M%AE (instruction set complexity) @) MiwdrE A/ (cache size)

20. (B ) ATHFHABRIGEMIR T RHYBAMNE (isolation) ek
fo3g %A K e S ? @ BB %It (Containerization) @ #¥ A4
Jt @ it (0S-level virtualization) @) 2 E#it (Full
virtualization) @ ¥ E#4b (Para-virtualization)

a1. (@) a4k A%F > WP (thread) 478 (process) #hfkit »
ToaH#R? @ A—AFETHAERTE A ERRHaa 20 (address
space) « @ FRAARZMEX EEEW/ARMER (IPC) M RIHKEH -
G By —EHHSTEDRSBEE LR —EFHTROMEN o @ PATHZMY
3 (context switch) ¥ biTRZ M ey X -

22. (@) XA —BEH S HBMR (nulti-level cache) WREBRMH ¥ %
R4 E M BAZ Ll BB AYEBAARERL? O BHELZBERAY
#B (registers) s @ THELBBA L2 R RAEFEA Ll - @
£ L1 BRRAERHEN > BHEASEA Ll MR ETHRREEN L2 F L3
BRER (ZAR9ES) - @ XA/TANTETHARRTHAA -
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23. (@) L@y TRMMEREREETE— PR > 847
SEAREEM ) LA S HBRTHEH R  EXERARNEE? O BkE
#% (Star Topology) @ E#iskis#k (Bus Topology) () #Eikdssk (Ring
Topology) (@) #8#kiz#% (Mesh Topology)

24, (@ ) AFHEAS% ACID 85K+ »"C" K& —%M (Consistency) -
FHRARERTHERER TN EY—SMRRA ? @O ¥#H (transaction) #&RF
¥ (atomicity) A#WWHRE - @ HMEFFHEREAR —HFH > Bz Y
WM ME o @ THAEAKLRTEHRFRREE - @ FHEGKSK
(schema) RARRE -

25. (@) AF—fEEAs%% (Hash Table) BATHYBARR - 2oH
# % (hash collision) SA¥HL » FHAMREGRYFT LA L FRF LW
PHHEFAMBRE? O 4% (Chaining) @ #H#&ER (Linear Probing)
(® ==*k#F A (Quadratic Probing) @ &% (Double Hashing)

26. (@ ) WAHKFERA (front end) 4% (back end) By XS F
AT HER? O WA XARMES (nachine code) » %43 & FiSik4
o @ HWMERAFEABHEL  BBAFTFRATE . @ WWELAE
MM B (target machine) » BRI RZAM - @ AHRE PHMRBLR > B3
RIEFEHH -

27, (@) FHARMPHAXBKEEEZANEAS BBRE > LEELA
LA E MM (Byzantine Fault Tolerance, BFT) ? ) Two-Phase Commit
(2PC) @ Paxos (@ Raft @) Practical Byzantine Fault Tolerance (PBFT)

28. (@) 2ARERET > MmN sERS (Elliptic Curve
Cryptography, ECC) B#nMEst RSA REEH L EHFBRHRE? O Eihegi
FEREERE - @ ERhoEeN  ARFASHEETREERGRKTESL - @
B EAL (key size) MR FERL2BH - @ EXFXARYE -

29. (@) zauit—EHxEBA2HER A% Network Intrusion
Detection System, NIDS) @ FHTHMEHHA WA ENRL (signature-based)
HARBRARFK? O RBELFR¥HRA (Machine Learning Anomaly
Detection) @) A E (Deep Learning) () #AE# (State Machines) @
#AR 31 %¥ (Rule Engines) Fw R &i# X (Regular Expressions)
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30. (@) £AEHAABAY P > FTHAFARHERYAFF AR ETFIITRA
B EREFTERGERTE (FXAK W HEE) 2 O 2atdk
s (Infrastructure as a Service, IaaS) @ F4Bri#% (Platform as a
Service, PaaS) () #MBriR# (Software as a Service, SaaS) @ shfEbriR
# (Function as a Service, FaaS)

A (Gt 10 &)

1. (D@ ) A#%EAHT » ATHEHFATHESSRE (process) BARE
(blocked) M ? @ %4 1/0 #4528 @ EHAMRAFH (nutex) @ CPU
MK (time slice) A% @ EABITHAERNH

2. (@@ ) MATHELHEMRI Normalization) » RTFAELREEHS ? O
B WA B T4 (data redundancy) MREE#HHKE - @ TURD EHE
# B % (update anomalies) » @ EZAMNREFEMLTH - @ HRTH
—%% ¥ (consistency) FaiM (integrity) -

3. (DR ) HsdaA st b TR MA (Inheritance) # X &%
:9? D #XBEA (Code Reusability) @ #% (Encapsulation) @) #£&
THE M (Extensibility) @ %% (Polymorphism)

4. (@R ) #¥% CPU w4 % %# (Instruction Set Architecture, ISA) > 2R
FaRsb & RISC (Reduced Instruction Set Computer) #a¥ey CISC (Complex
Instruction Set Computer) systsm:? O H4HELS HEZMH- @
EABKELLHE - @ HABARMEE  HREME - @ LBRBEXS
(microcode) -

5. ( D@0 ) Amskad » SL/ILS BERARYEEEIRELETE? @
ZF#m%E (Data Encryption) @ Mis B % 4y (Server Authentication)
@ %ri&# (Client Authorization) @ =z AEM: (Data Integrity)

6. (DR@RB@) *X—mEiiiikM® (Cache Memory) A#t > RTFHLEYERLMK
S MR ? @ 4+% (Hit Rate) @ W& A/ (Cache Size) @) #H#RK
wt (Replacement Policy) @ HA##% (Write Policy)
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7.(0@® ) £FEHEASKT » ATHFERAFESH (Transaction) ACID 4
HERFE? O s2mHl (Locking) @ $ImABATEH UVCC) @ R
4t (Denormalization) @) B3 (Logging) Fwik# (Recovery) ##l

8. (@QB®® ) AXME#M Yy » A TFTHELE (Craph) W¥ARBBREE? @ B
#®3AF (Quick Sort) @ AEMAE#E (Breadth-First Search, BFS) @) ®E
& %% (Depth-First Search, DFS) (® Dijkstra %Mk (ARNHEBE 2
FRBETA)

9. (D@ ) WAmEBHBYE (Router) » RTFHFLARRE Erkey ? @) HiFAE
W (Network Layer) - @ #4 IP g ®Ese - @ AXFHEBZ
ez @ R#E MAC atgy BTl s -

10. (OQRQR®) AkBILY » RFHFLAGERMIKOERLLE? @
THM (Reliability) @ s # (Efficiency) @) T### (Maintainability)
@ 2% (Security)
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R84 (3t 30 &)

1. D) . x86-64 22+ > 24 F IEEE 754 2B 3 & Tk MIEHIMSER S O
7 BEBBME (bias) BT ?

D11 7t BssE 1023 @10 47t > #B#4E 512
@11 fr7t BE 127 @8 1t 0 B4 1023

2. (2) futhsikA LR E&BHREEE > BiERS 3 445$4% 7,0,1,2,0,3,0,4 &
Bk Mk § ®m443R (page fault) ?

D5 % @8 %
@7 % ®8 %

3. (3) LETHEMEEL L %NE (Portable Operating System Interface) » ## 2 POSIX
HEEERE RET o MNRAF (process) FuiiiTét (thread) #94FH - FHTH R T

OEELAH A TIB L2 (address space)

@hF—EEAfELNFRAITEZ AT REEN BEH (shared memory) &1k d Fl— A& A
EAMFRATFRAZMAIERENAEHNED

@—ERATAEL S AP > 242 —ERTEREEL SELA
@z x4 —m¥e BETUER fork( ) exec( )& &,

4. (4) B TCP EEIEHIMH - £H40eF (timeout) F4# > cwnd (EEARE) #
ssthresh ({2 ec$)riig) eh%1h ?

(Dcwnd = ssthresh/2, ssthresh F &

@cwnd K4, ssthresh = cwnd/2

®)cwnd = ssthresh, ssthresh = cwnd/2

(#)cwnd = 1 MSS, ssthresh = cwnd/2

5. (1) =X EHEs BONF (Boyce-Codd Normal Form) ¥ » FHl4q-& % £ b Bkt ?
O F R R FHRESER @B iER

@ H Ko 2% feda ik @#r % A

6. (2) F-EAER#ER 8 Mok A 10110100 MR R ?

@76 2)-16




|
|

@180 @-180

7. (3) 4 CISC # RISC #ihesrbie® » T ol 4iifr4 £k ?
(DRISC #54EETH > CISC 54 RAERE

@CISC ERE S BAYHE S

@RISC 3% E@MA 4T > CISC 54 EHB &K

(DRISC o454 %4 CISC M

8. 4 #edEmmL T) = 3T(n/2) + n» WRIFEF3E (Master Theorem) HEW@H#HER
Mo HekrlaisE (Big-0) AT ?

D0(n) @0(n log n)

®0@" @om % %)

9, (2) f IPv6 syfaak &Rk P 0 il REHERS?
Ot &3k @@ et nt

O S T @ % Han

10, (D HH—EEE n EEEx%E = t#t (Complete Binary Tree) » £&E (height)
&7

®llog:n] @[ logan]

®|logz(nt1)] ®[loga(nt+1)]

1. (3) ARSAGERT 2 K EASQRAS J=1, =1 AASKERARSE Q ke
A7

Ot R @ues 1

@iz (Toggle) wES 0

12. (4 WA AES B EE % HBESBRERAIETITE?
D128 it @192 7
(3256 4t (2512 47t

13, (2)  AHLAGHBFTEEE . (Banker' s Algorithm) + ' 2 24BN FLKE > BT F
o] - E#E 7

QDR THe 44 45 QHrEEEY —BXERF




QO F e ERETR OAFFTEEALHEER

4. (4) #»TEHEMT (1-bit) #EHFAIH T BREROLIESL EIE (adjacency)
FRX?

R
i
1 -
o 1 o
.
o \’.‘ .
0 0 1
(1)2-ad jacency (2-#f4k) (@)4-adjacency (4-#p4E)
(38-adjacency (8-#p4k) ®m-adjacency (m-#ipdE)

15, (4 BEF—18 32 atattd s A 4-BELSMMXBR (4-wvay Set Associative
Cache) « BB 5 E 4 64KB» H B & (Cache Block/Line) X% 16 Bytes - #HH bk T »
frakb ey Tag (AB4%) st Index (k3]) 3RS Pma?

(DTag: 16 bits, Index: 12 bits (@)Tag: 18 bits, Index: 12 bits
(®Tag: 20 bits, Index: 8 bits (@)Tag: 18 bits, Index: 10 bits

16.  (3) M7 SQL &9 5 AR & TAMMETARRAE "RTEHHKMR, (Non-repeatable
Read) FI# 7

(DSERIALIZABLE (2REPEATABLE READ
(®READ COMMITTED OLE A Y P ES X

1T (2) ABARMRAEF  FRMEEAR A 8 klz o R Nyquist BB TERRRMGKHRE
A7

(D8 kHz (@4 kiz

(3®16 kiz @2 kHz

18. (1) BA% Bt Bregdsid > FAIGRTHER ?
Ok BRI ELEEH OLET T2 X% 330
@F Atk EMsEE @EHB2ZMAFEE

19. (4 ihhudemstX . TTh#R, (Factory Pattern) B»of—#a%8 ?




OFF- L £ @4 B

@HATHR, OF 2%

20, (3) #H—Ed4pawBRSodudtEEeERn THERERH MEZZ0M@ AND M?
@1 1 @2 1

@3 1| @4 1

2. (2) AE@%xd ¥ THAELELAMA TP =& BLHRA ?

(DARP Spoofing @)SYN Flood

(3DNS Amplification (@Man-in-the-Middle

22. (1) MrERLRE>EAK FREAN 4B Sauh 32 - AREAKSE
2% VMEHAE 7

®2*° @2'*

®z2° Oy

23. (4 EHEERSY THEAEFRAEE .54 (Parser) hEB42% 7
Dzt 335 344t @i E RS

@ AT ¥ 595 4 OF Yo Zt 15 4

24, (1) HHFTH CERfp > EAAHBAT?
Hincludé <stdioh>
it migin( void)
{
intall={1,2,3};
int *aptr= a+l;
printf{ "%d ", *aptr*10 );
return 0;
D20 @30
310 @3
95.  (2) 4 RESTful API &3t ¥ > ¥ EEHMERGLINE > BERTE HITP Fik ?
(DPUT ()PATCH




(3)POST (4)UPDATE
26. (D Mi# RAID 5 ahddik » F FI4ulifT-4 E 4K 7

OEez)» 3 Ews @R B BN
G A 7 Lwta e @ Z Akt E RAID 0

27, (3) EE%HTY Z2—HEL£GEEEFARBE (Bulerian Path) R EARERL » R LB B4
FE5 U EATHREHTRE?

o @1 &
B2 & ®4 1=

28. (4 MR B EAE% > TE®mik, (Write-Back) Aa#® T Himx |, (Write-
Through) ##& 2% ?

DM —H8E QEREBREE
@A E a2 (Dirty Bit) @mraaBlEAkH
29. (D EEMERY > ZBEMMMEL (Switch Bounce) & ¥ ERAGF %L ?

OERERER @R SR P E
Oz kA @BRER

30, (2)  TFH CHEABITEAMD H 28R aEEsg ? (B2 mme, 25%Bi5847)

#include <iostréam>  C++ 10
using namespace std;
fiat mai() {
For(inti=0;i<d;i-){
for(int j=2%;>05-)
}
For(init j=7j>2%j}{
dour <<
}
eout- << endl;
}
return 0}

}

@******* Kok kkdokk sxekkk @***X*** kkxkx kkk X




@k Sekkkk Skekbokik sekkkkokok (@)% *kx kkkkk kkkokiokk

HTA (10 )

3. (13) RwA7A (23, 78, 45, 8, 32, 56} HXEEF - HA M T R4 A L Z Eskeh 7
(BaHFE TS BB R)

OEREEHA% (Selection Sort) * £==4 (3-pass) HAE& R4 - 15 (8, 23, 32, 78,
45, 58}

Qe A foaH5 % (Bubble Sort) * £ =54 (3-pass) ¥R R#% > RAlE LS =ATE T8,
56, 45

G RiEAME A% (Insertion Sort) » £=m4 (3-pass) BEA& 244 » ATmEE T2 (8, 23, 45,
78}

@EREEHFL EZEMSE R FATHRT 46 NRELRRLE
32.  (23) A& IPvd #HaRBsEAY » FTHALMfo & (Fragmentation) # A ?
@OTTL (Time to Live)

(@ldentification

(®)Fragment Offset

(®Source IP Address

33, (184) MAEMBESHXHHM (ACID) » TR 4L EHE 7
MAtomicity #EXHHEF2EE5H

@lIsolation AMkBRH TR AT HER

(3Consistency #E42 & kB H# — 8 — Bk ERILD] 5 —E—BURE
®Durability iR ORI R JRABHE

34. (12) TFTIHHLERFRASRFABHEEL?

(DSR 944 % (SR Latch)

@D 44 % (D Latch)

@D E£& % (D Flip-Flop)

OLELE $




35,  (13) HwEEy - F—ERHANE 50 (5 row) x 8 (47 column) » 3% TE AL1][1] 4%
MAEAE A e 1000 B3R M F AL (rowmajor) o 38T Fl4citamee 2 Eskey (TH
#®) -

Bom o BRI 1 B4 E AN ME AR o

@ sk A121[6] (BEAH 45 1 EeulaE) wetlaas 1093 -
@ % A[12][6) (BETE 4 1 Eetfad) weklaasd 1092
@ m%k ABTIL] (BEaE 45 4 ERBEsE) shekaand 2152 -
@ s A[12][6] (BETE 45 1 EolEBaE) winkilans 1101 -
36 (13) MM TMEE I EMA > T Fldoul ALk E g 7

D#% E (Private Cloud) R4t# & ey F 2t i i

@»%E (Public Cloud) #EERAK S

(®#4 % (Hybrid Cloud) &4 2% Thid Tei@

@iz T (Commmnity Cloud) B4 ¥ — sk A

37, (124) TFapekEE kB » NP-Complete RIAR?

A7 4% & PR (TSP)

@)% &% (Knapsack Problem)

()& %48 M2 (Shortest Path)

(®)E % & M2 (Graph Coloring)

38  (34) AHUMMEAILFT o T HALAHEERE ?

DB 5 o SRR 55 B 0 R fE

@E iz aBAD o B MAN

(BADC 44 vh 313k 4844 2 BOAL IR

(©DAC 3 St 4135 88 36 A #8035k

39.  (12) Bi# SQL Injection ### > FTH LB ELAE UL BEREHEABRIH RS
% 7

e A 4%t & 3% (Parameterized Query)
e mmaf#2A (Stored Procedure)




OF & LBV SR ON

OLEE ey EE T TN

40.  (24) MoK Ashe—BMEHE THAERERGEEXR?
(DBubble Sort

(@)Paxos

(®Quick Sort

(®Raft




