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0: 55
1: 89 eb
3: 8b 45 Oc
6 03 45 08
9 01 05 00 00 00 00
""" E I T B
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00000000 <sum>:
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push  Yebp
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o e ©
24

https://spectrum.ieee.org/static/interactive-the-top-programming-languages-2019



Sorting Algorithms

HEFRx

hash

keys function

John Smith

Lisa Smith

13
Sandra Dee
115

B, BE
pa B

buckets

521-8976

521-1234

521-9655

BEFRAERNERTE

® © ®  Pu6751-6753 Hollywood B x
€« (]

e m B 7

6751-6753 Hollywood Bivd, Los Angele

6315-6321 Santa Monica Bivd, Los An ?

3 Holywood Palladam 2 @
Leave now ~ OPTIONS SRS »
Arclioht Cifmas ® = 2
Sunget Gower Studios ® < ‘{
LA
f=} via Hollywood Blvd and N Cahuenga 5 min = 5 min De Lengere Ave z
Bivd . 1.4 ke 2 &
1.3miles & 5 min >
min without traffic 3 mies .3
Fountain A Fountan A
DETALLS
H =z
e O SRR e
fm) via Seward St Smin R § g 2 E
Qs ®
6 min without traffic 1.4 miles 6315-6321 Santa -
Monica Blvd S +
g s
f= via Hollywood Bivd and Wilcox Ave 6min E - % I Romaine St P
6 min without traffic 1.3 miles o Goagle, .. ¢ LEE
e Terms Privecy Sed feeback 200

hitps://www.i le.com.br/maps/dir/34.101 =11 4931/34. =11 2 N -1 1 Z.
l br /34.1015602,-118.3374931/34.0907555,-118.3272037/834.0957729,-118,3343824,15.09;
g 5z = rood
3 £ % vwag ~ S‘KWQE -
£ H T an Loiane 553
e 3 'y Cartos Ave. <=
H AVALON Hollywood

Pactages Thestre v
ilywood / Vine(®
x
<

»

Selma Ave

 The Fonda Theatre

Carfton Way

3
3

lER R RIBIR R

M&ERAIHNERIER

25



MERSITEIRE

n EESFEDH
o Yis T BERERTEAIRAY , FEEERR 7 EARRY
o RESERE | ETHEBEANEREINAEE

Running Time
Complexity
in terms of

Big-O
O(f(n))

Input Size n | s

26



WERRIH I

o FEAAIRERAYEIRANG ?
o SRR | SE—RRIEFHmA | FliiEREEr LUFLE

Ty

. | OO HE
@@ [0{

\\‘: © O =8

)/L

Alan d

o SRR TSRS RS

OIS | ERH,

27



s SRRER B
o HESREBE RIS
o RIS

8
¢ Home

= Windows 10

Microsoft

Windows 10 {#it@8&i8id5000517Xf3 1962 £F *

s BRR HUETE

MERSITEIRE

"KFS" KE§ EI’A‘C%)\%E

RKRE

28



E - SGTENEZEE

O rEmzitaw

B
_/

© =rwitanzs )
O cmitanaz )

29



MATENE

FHILTEL

SHEIE1THY

1 FH‘*’J\HGWEJEL‘I‘%M

30



AT RINEEFETR

s ITENRER | 1BiEKERREHE
o S1EKEST 1945512
o ERNEEGHES

1B |
v .
| | |
I |
1 ' '
v T, 1
[ =
—s WAEE l k(‘-:u? wmlis® —
| L
|
|
|
-l -
e

31



A RINEEHFEITRY

s 3f  NER
EHETISHE (CPU)  17HESE (WFF)

BN/ RS (INR)

32



shoibiEss (CPU)
o {ER | iIzR=aEH=E
o z8s8  FUTItE
o =S  BUTIES

Integer Integer
Operand Operand
A N\ B
Status
Status

Opcode Y

Integer

Result
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AT RINEEFETR

Control signals from
Control bus

Control signals to
Control bus

Block Diagram of the Control Unit

j=428&8% ( Control Unit)

33



A RINEEHFEITRY

SRR 51 (ISA)
o IBSENE T CPU NFEIESKERIEL T
o Fpsk

o EZUESE (CISC, tl x86, amd64 &)

o 1EfEI5SE (RISC, 11 ARM , MIPS &)

34



AT RINEEFETR

= *E;F%E’ﬂg’ﬁi%
0 fRiFES  BedEsER TSI RiTAESHIA
o JmE/RE : JmiEssu{asci

g:b Compiler *n_b .@'

Linker
Source Hex

Files A library file @‘ File

1sa collection Object ‘

of object files  giles

Linker Script

fmiFsn (BIEFEIRNIES ) kSRR
(BIESESHATNTER )

35



AT RINEEFETR

5= \ & Kingston
iR : 7R .

m JPE
o REFES
o IMFMESE  HiE. ESERE

s FERIFZEC
o FHEER
o & SRS

A 8
AERYEHRLASUSRZ T i

36



AT RINEEFETR

IR BMN/BHIRE

o NIRRT  BE. B

o BHHIRE B8, FIEIWE

o Hfts I/O %% : (BREs. EohizilFE

i /0 8% (81 LFNHBEA )



m j(““"‘" MERSR
ZHIEFRIRT | HEETE
o FEMEENY | HERS

0 SEEZENRE | IRFIXES

A RINEEHFEITRY

[

|

Application
File Memory Process Network
manager manager manager manager
S Operating —
| Device \ Network
manager SVStem device

38



s BERGFFANEE

MATENE

JhSR

SHEIE1THY

o BERFNERAEHRME T H—. BCHYHR

o HIEREY

o HIERFRE

Application

Operating system

Hardware

HRE

39



AT RINEEFETR

» BERFUFNZIREIESS
o FEHRIFIEEEN/HHIRE

O

FIRAEE

Computer system

Memory IO devices
i
Operating ‘\_) Pm%ter N
svstem keyboards,
software . digital camera
@ o
Programs
and data

40



E - SGTENEZEE

O rEmzitaw

Lt |

i% )

© ( mits

MEEHIETH )

© €55

O =

HiItE

ESES )

41



SRINTREILRS

= 7. oHEHIEITE
o FTIE
o HIZEREETIRF — ST - &8
o SMERITERL 1 GPU, TPU &

> EBAGPUTERFLASDERMER , (EE(RTREFZIMEES
BiENHEHEH

W B
R S T
g s ST e

HBEEEEf (IBM Blue Gene/l)




SRINTREILRS

n Fi7. o H=IR

0 DHIERS
o DHIVFE
o MEITE

o BoBIRRERFIA

o =Iit®

o BEFHNZRETERRMILE

B

Computer 1 Computer 2 Computer 3 Computer 4
1 1
Appl. A Application B Appl.C
| |
Distributed system layer (middleware)
[Tocal OS T | [Tocal OS2 | [Tocal OS 3] [ Cocal 0S4
Network

PHARKRAZEUBREE—ATHRE

How Grid
Computing
Works

-~ | _—~

Cloud computing

=it&

43



SRINTREILRS

JI'—"IJE%IJ;E&JF—"I@JE

B

SURRIGEACTENE

EXUE/ M/ E
2R AT 2Esobrll s

UPDATE clause {UPDATE country

expression
N

SET clause {SET population = bopulation +1
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