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1 FRmAF S ARMEIMIPS » B HIEC TR AR (memory-mapped 1/0 ) 5 z(ERS NI i A/ 12K
B o NAIE R U PR S5 A A A T an SPTE VIR < 2
WHETEEHERIES O ERFITES OFZEHIFES D A<

2 RIEESHVEE LRI (pipelining) AR EIERRER - (HRAEAERE (hazards) S 4 0RFAIEFNERTH
TR o R A E E bR A EE ?

W&EREfE & (structural hazard ) ®#EEEE (data hazard )
©Fe4|EfE (control hazard ) DE1EEfE (computation hazard )

3 ZpRHEs (multiprocessor) ZRRETETARZE > Rymi XA + L= EAGECIRAG ikl 22 R ELE B A B RGsC RS (L
HEZER o SRR ERAE - N YR E AR ©
W I BRSO REAS AT ZE R 2P B S I PREN—EX =30 1#S (cache coherent shared memory ) » S EIpRE]
25 [iAY#EER. (communication )
®&E A ERSCERS A ZE R 2 Es - EAIFEEEIE (message passing) SREEFRIERS ~ fEHYAERH
OFERSEE TS - L ERSECRASAEZE ISR Es - AR & B ERe s RAS A 2= 2 R S R B
OGS - AE—EER (sequential ) FE( FEHEE RV SRR EEES AT LR T 2ELHINERTY - KKy
e — (B s s N e e PR AR L » SRR A R T
4 ARETERE ARG - N R E ?
AE5EE (transistor)
B E2Zz% (vacuum tube)
OFEREERS (integrated circuit, IC)
D KEIFEREERS (very large-scale integrated circuit, VLSI )
5 BEEBITHA BRI DI EN AT HBZ T T — (AR AY R Es - 85 E A g
(graphics rendering ) Bil=s5aEatTH ?
(ACPU (central processing unit ) (BDSP (digital signal processor )
(©GPU (graphics processing unit ) (DVGA (video graphics array )
6 TN EARRLEE mE s (graphics processing unit, GPU ) HYRjM: 7
(MSIMD ( Single Instruction stream, Multiple Data streams )
B®MIMD ( Multiple Instruction streams, Multiple Data streams )
O es
DRECTEAG L
7 HREAGIAN (exception) FRE » [HIRCIAIEFES ?
W EFIINEEAER - BB ESE AL TS BB MYTE SR EE PR 1L > FRFE RSB I E E=AIBIS MR
Hp=EEGIMNEA - WAHE S YR
B EFIIME AR - RIS E A A EV 7 S KL a1 MY [ R B R P BE RS S AUtk » DUTEIESE R4

HEITIR P
OEFMD - REFRAHESH AR > (FEERRGHETIRRAE - DR ISR T - A A DIk
T

DREEEAFEHEAFISN (imprecise exceptions ) K > 75 B2 ESE A GeAY ip B LSS HEHIERAL— 1845 <3S RBA
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F o=k i4-2
FEAEFITHS - R[EIFEFF (procedures ) fEMEIURF OVEBIEFE FPHIIFIUE 5] ( procedure calling conventions ) »
BRI — (@4 —0y 7 = E RS DU G nl AR i R A VB 2R » T YIHE—(ERS R BE R S <F Ealfyfe
FRIRaLE ] 2

AWEEIYZE (caller) MEOUHGEEALZE (callee) HYHEFE B #FPEIUZE BRI BatAH T~ RAVACIAETE

(O FF IO Atk 2 e B A S L = A i T HF (DYWL 3R [ 0L 25 2 R 28 [ B 7 2 1 A e

SO —(ERERE B S % SR H A SHE ] (seek time ) 27 SEIS{EAT Fy4.4 ms ~ E (7 HFH ( positioning time )
AT R10 ms > FREERL TERERY Aoy 5L (rotation per minute, RPM) 3T T 71{a] ?

(44200 RPM (85400 RPM (©7200 RPM (D)10000 RPM
FF TR A = ERGELIERR (Cache Memories ) 53l L1 ~ L2BELIPRATECHRAS - M HIRCI & #EER
WTFHUEELL> 12> 13

BZEELI>L2>11

O @ R AGCRRRSE T o] UR DESAGHYSE I IET (Miss Penalty )
(DY PREEC IR A 2N RE /ST & b o B a5 BRI e 7 R FE A 22
TUERBRENZEEIES] (RAID) R 3pA RIS - FEERBERREERHERIEI T - FIIRERZ 2R K ?

(MRAID 0 (BRAID 1 (ORAID 5 (DRAID 6
16 (7 TP EHIfir k2= (Address Space ) #ilE fyfe] ?

()0~4095 (B)1~4096 (©)0~65535 (D)1~65536
TR R 2

(A)(11011)27 2 i #5 F(10101)2 (B)(945)10.2 BCDIif5 55(1001 0100 0101)

(©)(342.51)10.7 OH I8 1 (657.48)10 (D)(101111), 17 % 55(010000),

(16)sx(16)16= ?

(8)(134)s (B)(134)10 ©(134)12 D)(134)16

3-to-8fi#i%s (Decoder) it S ALTCENEALCHYEN A 5011 > T Sy L e BNERAL TTAYEa S 2
(00000100 (800001000 (©00010000 (000100000

J\iLTeHY —#E{r #10110101 248 /=% (Logical Shift Left) —fir{% » 455 Fyfa] ?

(01101010 (101011010 (©01101011 (011011010
Z/DEFHZ(EANORZERR R » 7 AE/EM T —{EANDZERE R ?

®2{H (B3 ©A{ (DI A TEAE

% UMEFF (Kernel Process) FTRRECIGRRHY T ECELE T - M S PRI 240 (Buddy System) B4R 53O
(Slab Allocation ) JEEE « NHIRUH A& §ERR ?

NS AR 2 SRR T BB [ 2 LAz 0P (Kernel Object) Fy B&Air

BRS 2 Boée — (% DR P Y B Re s IR RS e i Y B RS 22

O Ry B A s IR AS A F SR B R B R T B N A 28R

DR EENEEZ (Internal Fragmentation )

TERR RS HRER R - FRFTH A — AL E =022 (supervised learning ) HYFEG o FHIHE—IHAGIA &
BB R 2

W) NFERG G VA T AR E 0l AR IE % 7 AR AR

®HASEH BHHEENEISER - AR E R R a—Em A GO ERZ A 1

OfEIgERF - WAV EERHECHE A H8E - RSB A f ARV A EL A BE

DI E RIS - ITEEEERE - A —E g5 FMFrIsE R

HIHRERESEL(100011), 7 JEBHEEEE (Hamming distance ) &5 ?

(4)(000001), (®)(011111), (©)(001100), (D)(001101),

(
(



5L 16452

B =x

21

22

23

24

25

26

27

28

29

30

:4-3
F4i—¥fEsE= (Unified Modeling Language ) tf » [%I{a[E R B &S MR A (Structural Diagrams) ?
WHERE (Class Diagram) ®1fZEE ( Deployment Diagram )
O%{4:[E ( Object Diagram) (DARFE[E ( Statechart Diagram )
EHACRENGES EE—(EHiE (union) BERIEIFELIT :
union unit
{
char c;
int value;
Y
A char B BRELint Y SEAY B8 oy 7l 75 %2 o5 I LIE A4 A7 o4 Ay 22 [ > B atagunion BRI AR AR 2y 22 2 %/
{Efizead ?
w1 B4 ©5 D6

frdavat2=(rf - &5 FJ551 (Subclass) HYJ57% (Method) BE5CMERH (Superclass) 8YJ57AE A MR ITEH#
T ~ 28 (Parameter) 28 - SHAIRE (Type) ~ DUK[EIE (Return) BIRE - EI77ANENEEARIE - RIFE L
TH R AR A R T T = ?
W#EEL (Copy) BZJk (Delegation) ©%# (Overloading) MZ7% (Overriding )
AT LU N HYPYythonf2=CHE - RigewE Bm b Bk R fe] 2
for ain range(3, 9):

for b in range(2, a):

ifa%b==0:
print(b)
w2-2-3 ®2:2>3>2>4
©3°2>4>5>2-3°6°7-2-4-8 m3>2>4>5>2-3-6°7°2-4-8>3>9

& —{EFEZ=Hy —JCte (Nonempty Binary Tree ) {2 Fn{fURETREEE DU UFRE L (Height) » i 7E ZARETHR
(Root) HYSIE RO » RIERAEIRIE B EE - YR &35 2

WETEEE Ty ME Fyh+1 (B EfBEE BN A (E 521

©r=Ehi/ ME Fyloga(n+1) (D)= Eh A {E Fon-1

i —HEESIA > EEEREYITTER G T EEC AR 22 EAIAR0]HYECIEAS izl £5200 - AIA[L0]HYEC
TRAG Atk Ry {2

(A)178 (8180 ©182 (D184

fBasea —fE — et (binary search tree) » HENELEAFHVEIE M LIEL00Z [ - THIAEZEA AREHER
A=A 7

(A)33,41,55,62,77,64 (B)5,12,21,70,33,23 (050, 32,40, 35,37,41  (D)8O, 20, 75, 66, 32, 30
YR EEA A AR (social engineering) 2R HAY 7

(WEETLE (replay attack ) B4R ET A8 (phishing attack )
© AT EE (man-in-the-middle attack ) D& Bt =0T 8 (reflection attack )

Seaselt YA EPgE: - HEREUE G R asEE (syntax) ?

Wz (lexical analysis)

®fi#ffr (parsing)

OFEEMTELEEME R (semantic analysis and code generation )

OHEEEE R (L (code optimization)

B TA — B Tt ERE R - HAA65%M TIE@ R #7515 (Parallel Computation ) » 35%HY T.{F
JE R a5 (Sequential Computation ) » ZISRFRMIHLAE (£ I8 1% (s ( Core ) HypRHE Es (Processing Unit ) »
MR ER R AR O SS  BaE R B O E B A HERVERRE ST - I TR REIRENER
%/fE ?

(A)2.32 (B3.35 ©4.23 (D)5.15
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HAFEZRG A TEREFP1~PS » W& (Resource Types) @ EJFHAIAFT{E G+ (Instances) » &
JRIERIBASE G T BIRERICHER T EIRSEAIDATEGT > DUT Rt —IF R TORR Y R4 EFRAE -
12 FP1~P5¥11+A,B,C, DIUE & JF AR Frfs- EHY 53 BC (Allocation) &7 £P1(0,1,0,1), P2(4,0,2,1), P3(2,1,2,0),
P4(1,1,0,3), P5(0,0,2,0) - #2f7P1~P5%2A,B,C, DIUFEE JFHMIAYA KRR K (Maximum) 151F f5P1(6,4,3,1),
P2(4,2,2,2), P3(6,1,2,1), P4(2,2,2,3), P5(7,3,3,1) » [LHFEZ 24+ A B,C,DIUFEE JFEAIAY AT A (Available )

8 5(0,2,0,2) » RN FIR el 5 R 2

M ZHiEE eSS (Deadlock) RS

B Z &R~ 2E4 (Unsafe) jfREER

OILZR&ENZ 4 (Safe) kAR - HZ4 2lHF 1]k (Safe Sequence) P2, P3, P5, P1, P4

D E2ENZ 4 (Safe) fRFE » HZZ2llEFr 0] & (Safe Sequence) P2, P4, P3, P1, P5

TR RERE R ARTEEAVEEE T4 (dataparallelism) FITEF{T4: (task parallelism) o "NHIH—
T TR REAT BB TR 2

WEFEEREITAE BETE3DE[E 4R BHE (ray-tracing )
O Bt DFHE —(ERE gy T Z AV 4E ]

SCIEASHILRE (Memory Mapped File) 2 RAEZE G RECEAG - W DIECIRRSIRIFTE S RIFAUE R N SR — T
EFRIEIETT o THIRANR LIRS ARAY R - (#5585 ©

WL IEAS IR B R ARR IR (Block) HHLFIECEAS > H (Page) » ZR1&HE H1HE RESC IR ASHH A 58 i L
B 5T TE RS BRI USRS =i B AR ZE AR S TR HL

ORI RS (Shared Memory ) T] DU EC 18 B S A AR 52 AR

OECIEAR B H A (Memory Mapped I/O) &7 #EaC iR AG B E 2 SE R

JEFIRE U 280l (System Call) B - EAUEASBEEIEE RS - BE N GEE MR ?
WIS ZEEEFSEE (File Storage)

B®HEE (Stack)

O%{F2% (Register)

DECEAESE (Memory Block ) DLk —{E+5 A HhEC IR ASHIFERE (Pointer)

— 1l F 100 dpifigtf 51 ENEE 1 R/ Ry 1255I] Sfe120) - 2 [ 5 B RG22

W12 (81200 (©)14400 (D)1440000
TERGBREEA T - 4L ~ 4% ~ BE=EAYERR NI - AGEIRE ?
(®0,0,0 (B)255, 255, 255 ©127,127, 127 (D128, 128, 128

AR AR R E B R EIIER: - BN EREE T Z R MY R GR R AR 2
W HEIRAHAL (cones)  ®FER4HAL (rods) OFi4gRsE (retina) (DUTHE (iris)
A E & (HyperText Transfer Protocol, HTTP ) 2Bk & A4 mEHAY A - 20t —fEHEIGHTMLE H
K77 « BIAHTTPE » YR EsEaR ?

WOHTTP—BfG stz i aH AR T35 5 B®HTTPR] A~ 8Rfi 26 1848 = (T E
OHTTPZ—fd E /e Ef 2 DHTTPHYE U E IR I =
"EEFRES ) BTN HIAME R R FERE 2
W KEHE (Big Data) ®¥i#4d (Internet of Things )
© AT #=EE (Artificial Intelligence ) D) &FE$E (Blockchain)
{5 FHLZWIER % A AR BR 4 — (B - RFEE{A, B, C}r&HE Y52 ABABBABCAB - 55 = {E#HTE A\ 7 S 4RtETR
Y76 Fyfal 2

(ABCA (BABB ©BAB DBA



