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) M Hello World iz

##include <stdio.h>

int main()

{
printf("Hello World!\n");

return 0;

iz{Thellold , I{ERFAER ?

bash$ gcc hello.c -o hello

# 1={T—"hello worldiEFF
bash$./hello
Hello World!

# EEsI Nhello worldfEfF
bash$ ./hello & ./hello
[1] 144

Hello World!

Hello World!

[1]+ Done
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o hello XPMEHITNEFEEHAME ? 20EFERY ?
* hello XMNEJHITIEZNENNEE] CPU HimfT ?

* hello XA TIEZ290(E);

%"Hello World!" X7 HEIF= ?

B hello FEFFRIFTIETTHIIE

MERRFTE : 1.

Zhg{EE— CPU Fizf{T ?

2R

1]l

BRSSRH ; 2.
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7R BRI RS RAH SR
— CPU : HIR/ZE | BIEATYIECPURIIRH!
- AF  EURE , KAZYERFLRS!
— /015 | BRMRER—MS U | Rits—&EO

AN ARRILEIRERFZE

- NARUASSIIE SNELRIE ( Wspinlock )

- BERFEREETESSHIRLSIRE ( S%EYRECS, Wpthread_mutex )
M AR AHIZERYE(S

— N FERTLAF A& THAZENE(S ( #lloopbackig )

- BERFRM T ESBEINEETSE (BEEEFENIEN , Wpipe )

« {51 : Shell Pipe
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RiERS

ZS7AN 2

¢ 7 S Oracle/S5A]  HiEEERS

4 L8 BIZER HHRIENE(S

4553 Key Maker  FHSAEIRIER

: BTSmith  FEER (SREENES)
i EYE)s
BT A ITE R
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)  MASERMERANRER : RRRAM

+ TARRFEA?
— N AR R ER GRS FIARESEERATTIRE

« 40 : printf() -> write()->sys _write()
— write(1l, "Hello World!\n", 13)

- (ERARERIRMERFRINGEMIR S B R ERE R —*
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HelloiziTHRRIZRSRIF A ( strace )

/* 1&fThellofERF */
execve("./hello", ["./hello"], Ox7ffed5a79e80 /* 64 vars */) = 0

/*1&" “Hello World!\n''BEimEmHP , EXE , 1UFRFERT |
BRFE—HET13MFR. */
write(1l, "Hello World!\n", 13Hello World!) = 13

/* PUTERIG , hellofEFRH */
exit_group(0)
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) ZFEFAAIE |

______________________________________________________________________________________________

i #include <stdio.h>

' int main() { i

A i printf("Hello WorldI\n"); !

e return O; i

L) i

=TS iwrite(1, "Hello World\n” ,13)
ok L i
Z5 5] SRR ¥/ !
] rpush $__NR_write /* E—12%: RGIARS */ |

libc 1push$1 /* E=1 5% file descriptor* / |

ipush “Hello WorldI\n” !

rpush $13 |

isyscall (FEEAXNTHIESTRE, FIIARMERIsve, x86FKsysenter, RISC-Vrf |

recall) :

I i

| 'sys_syscall: i
PR A1 syscall_table[ NR_writel i

Mg LE L |
bt oo !
=18 =a isys_write { i
) B !
ireturn error_no; |

P i} i




) IRERFRITNEE . BIE rogue.

int main () {

- ER—RENRRGRAEIR y e G

- Bix-1: B10msKE—/1 Bl ( BSERA )
- AERAE FM1MEETHUES

- Bi%-2 : niEdEESFTHARESHGT
— 40 : kill -9 1951
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BRGNS : BT

int main () {

. WT-EFE—40S? k().
— {5 : rogue-1.c AT Afork HTCEROIHTE @&

o W{RIRRRIX MR ?
— &RERER : cgroup/Linux
— ETTU\HS REFAAL
73}25 EEJFzﬁﬂﬁﬁg
- ﬁnt'JEé’J% AppStoref T2 FIRE N
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) XA ERISER...

RIS , FARFRT AEE=
/0#
* ERT—XAEN
* @return
*/
i T public static Date getNextDay() {
oy Thread.sleep(24*60%60*1000);
, } catch (InterruptedException e) {
o S e.printStackTrace();
}
return new Date();
}
EAZEAEZEIR

B 38 : https://www.bilibili.com/read/cv1844639/

E=
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« Robert L. Patrick¥#]Owen
MockF1956F 1%

— IB{T7EIBM 704 &
- FEIIRE « AIEEITIES
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EAIMERS : 0S/360

 IBM System/360 OS , 1964
| - BNBRBERS , B
' EERFESITEN D E
— — Z28#4f : Gene Amdahl

| —————— (Amdahl’s Law)

I""Illlllllllll — - IE%1E : Fred Brooks ( {AH

HIEY |, 1999FE RIZEF)

T

)

.: J -T i ‘f
= ,J-.‘F' -

b
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) SIS Z{ESS : Multics/Unix/Linux

Multics: Fernando Corbato
(19905FER3Z) MIT/GE, 1964
ol , NERG , shSHHES

L 2

Unix: Ken Thompson, Dennis
Ritchie (1983FFER%), 1969
Shell , RIRICSUEZ St

L 2

A THTFRIRER S

[Linux: Linus Torvalds, 1991




ZI2Rm : Xerox Alto/MacOS/Windows

Xerox Alto (1973) : F—EALE

&% , BIXEARR ( Chuck
Thacker , 2009FEE|RIZ )

¥

Mac OS (Apple LISA, 1983):19794
FrtatfiflaXerox PARC , EiRZIGUL
HEZEM , LT 7 GUIH TR

p 2

Windows 1.0 (1985) : EFEFFHE
R ER S

Credit: https://zh.wikipedia.org/wiki/Xerox_Alto
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) AloT: Al + IoT + 5G + Cloud + ...

5G Al fEBfH IoT

Atlas 900
World's fastest Al training cluster
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g TERCEAEM (2019 MFEHIBE)
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RERERSIFHFEFECRIBILFIKE
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1§IJ¥1 201 8E1 OE i Goog IeE—ij-EAE zij CAN'T WAIT TO HAVE BING INSTALLED ON MY PHONE —

Google to charge Android OEMs as much
AIAndroidi#1TUR%E , I /iX40ETHILE as $40 per phone in EU

After the EU ruling, OEMs can unbundle Google's Android apps, but it will cost them.

BlF2 : 201 8ﬂ51 04 IBM 34012.5%77:1!5!&'@ IT'S OFFICIAL: IBM is acquiring software company Red Hat for
RedHat , {IE=IHEES $34 billion

BIF3 : 2016ERBTIRNC00+ AT , H+HZE IRMERRHAERRENTFE ,
7, RENEEMESMER0S Fuchsia  ToEiIfR SiEs A S A0 it
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) #a%-2 : NEHIIER , BIIEH

- TH - Bl - TH (@ilE#kt)
— "l think there is a world market for maybe five computers.”
- Thomas Watson, president of IBM, 1943

— N RATEEMESHS SRR E RS R EE S

EMERFRIRBIFNE SIS RIS
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» I : LinuxfCE3 Eit8id 30005517 , {ALAFE20051TEIENN/EFR
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— Linuxf9FEERMERBITA
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. EREEWSTOARENERE NEEE.  RENSHRESES
it B ABMMIERONEERHG | e/ e RITRER g

in
spot Traffic sig
detecti cognit
Cross
lr?fﬁc
Park assistance gt x
Park Park Emergency braking Adaptive
assist assist Pedestrian detection cruise control
Surround view Collision avoidance
Rear
collision
warning
Lane departure Long-range radar
warning LIDAR
Surroun d view Camera
Short/medium range radar
Ultrasound

B—IkE EIEE RAS TIEE
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) AT AFEINRMERSR ?

- FRERRE—A AR
— WindowsZ&—HRKX N1
— LR FR G 2R AR
- BN EEEHRER S ?
- "R RIERFAETEI
— Linux, Mac OS, Android, iOS, ROS...
- KERMZERERS ? &SR T ORTARIERS ?
KEERHABIERS? ...
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- RMERRERRFAMRMIES
-  RATEHBEXENLE

— M. BFk. IBM, EMC. VMware, %/, ...

- BIAPZOEA
- &8f GFS. MapReduce. BigTable
- FRRFIGAIMNLF LI
o ZPUWHR{EZRSE , for fun and profit
- UFNRAE , MHFIKRFE , BEZh=
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Maurice Wilkes Frederick Brooks Fernando J. Corbat6
1967FEIR2 19996 R 1990FERE
~ ~ J
EDSAC,1949 IBM System/360,1964 CTSS,1961 & Multics,1969
Multi-programming DERIERSR

F-EEEEF B FEN

P = = = -

Unix, 1971 Venus,1972 2019
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- FSIRIERFRSR
- 1 HSREEERE. HDTTSE
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—7‘|:,H\ élbug?_ £ E’JEIﬂlae

“What | cannot create, | do not understand”

—— Richard Fynman (CIT) , referred to by [iiZF
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) BT AEERFELBEAER ?

FAFIEAFE . EEEEEYEYS
— b - STISIRERIESSFIE [ MER ERREE |, — 1 E0EFR ([F4)
— Pk . FEEESIREGAT | B EEREE
- "BERELEC. BEERERP"
« X9tb : FAPE&E— 1 Hello WorldFIFEERER FZ A% 4iH—1"Hello World (Lab1)
- BEFNIRHTHRSMHWE
— BRI T M.A L HRENIRYEER
— IEVRZEH30%RENZMNRERZHHREY (13/41, greatprinciples.org)

SIS S SRR
— fd = open (); .. ; fork();
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- 40% : Bk

« 45% : Lab 1-4 ( f£arm64F& ECI—MNMIIRIPIIZERIE0S )
— Lab1 : PC Booting
— Lab2 : Virtual Memory
— Lab3 : User Process
— Lab4 : Preemptive Multitasking

— Lab5(a]i%) : IHES:
e 10% : FAHEI
« 5% : iREEMUSITTICSIRERIN
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