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Just for Fun

T LINUS
TORVALDS

Creator of

and DAVID DIAMOND

"Most of the things we do, we do for
survival. And some of the things we do,
we do for social reasons. But then there
are the things we do for fun.And that’s
the highest stage of all.”
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All time high

2. Folder as Abstraction

Directory Entry
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4. Sandbox Restrictions)




AT LB IRIERSG

HE—TERAZZEUNCEN TR

End
user

Application programs Operating
system

Programmer
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Computer hardware
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* Make you a more capable programmer &

e FNEARZUMEIIIE, PARUEITERIELS

* Make our lives better (or worse) @
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Latency Mumbers Everd Programmer Should Know

Wins

™ L1 cache reference: 8.5ns

[ ] |
Ml W EBranch mispredict: Sns
|

[ ] |

H M L2 cache reference: 7ns

[ ] |

[ |

EEEEN

EEEER

HH NN N rutex lock/unlock: 25ns
EEEEN

EEEEN

AEEEEEEEEEN
AEEEEEEEER
EEEEEEEEERN
EEEEEEEEEN
EEEEEEEEEE _
TTTTTI T T
AEEEEEEEEEN
AEEEEEEEEER
AEEEEEEEERN
AEEEEEEEEERN

M Main memory reference: 180 ns
EEEENE_

TTTT

[ ] |

[ ] |

O

O

EEE Compress 1KEB with Zippy: 3ps
EEN g 2u
O

O

=M 18ps

M Send 1KE over 1Gbps netuork: 18ps

o
MEE .. . dom read C1Gb/s SSD:
O 158ps

EEEEN .
EEEEE Read 1MB sequentially

EEEEE from memory: 258 ps
EEEEN

EEEEN
EEEEN
EEEEN
EEEEN
HENENEN Round trip in same
BN N NN datacenter: S08 ps
EEEEN
EEEEN
EEEEN
EEEENR

=M 1ims

M Read 1MB sequentially
from 33D Lms

EEEEE Disk seek: 18ms

EEEEN

HENNEN Read 1ME sequentially
HENENEN from disk: 20ms
EEEEN

EEEEEEEEENE
EEEEEEEEEN
EEEEEEEEEN
EEEEEEEEEN
AEEEEEEEEEN
HEEENENENENENENN Packet
EEEEEEENENEN roundtrip
EEEEEENEENENCA to
HEENENENENNENN Netherlands:
EEEEEREENEEN 150ns
EEEEEEEEEN
AEEEEEEEEEN
EEEEEEEEEN
AEEEEEEEEER
EEEEEEEEEN

Source! https.//gist.github.comn/ 2841832
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Operatmg Systems,

Three Easy PJeces

. Remzi H. Arpaci-Dusseau.
. Andrea C. Arpaci-Dusseau

(BRIERT

FiE) A

Operating Systems: Three Easy Pieces
Remzi H. Arpaci-Dusseau & Andrea C. Arpaci-Dusseau

https://pages.cs.wisc.edu/~remzi/OSTEP/
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Operating
Systems

Principles & Practice

SECOND EDITION

Thomas Anderson
Michael Dahlin

Operating Systems: Principles & Practice
Thomas Anderson & Mike Dahlin

Ny MODERN
HERBERT OPERATING
SYSTEMS

Poge Messoge

e Security buspe
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Modern Operating Systems
Andrew Tanenbaum & Herbert Bos
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xv6: a simple, Unix-like teaching operating system

Russ Cox Frans Kaashoek Robert Morris

September 5, 2022

THIRD EDITION

COMPUTER SYSTEMS

A PROGRAMMER'S PERSPECTIVE

BRYANT ¢ O'"HALLARON

xv6: a simple, Unix-like teaching Computer Systems: A Programmer's

operating system
Russ Cox, Frans Kaashoek & Robert Morris

Perspective

Randal Bryant & David O'Hallaron

NEFITENARZ)

L\l Rt
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movqg $1, %rax
movq $1, %rdi

Large Language Model (LLM) i

syscall
¢ IE%ZE*E%I/?‘: \ %g;zgélﬂ -I__ﬁ \ TIEEL \/j__\1§|J XEGCRAIBZMAEt A2

XEGCRAIBNIEAR B Linux REEA write @iFEHL (FR) FTE—RFFH, FToWUATF:

asm Q 8% VU wiE
movqg $1, %rax  BRZREBS 1 MASEFS %rax, A Linux # sys_write

movq $1, %rdi 7 BB XHERT 1, RAmgEmE (stdout)

movq $msg, %rsi i BINBH: FRBOERMLE, BIEE HAOBIE

movg $12, %rdx 7 BENSE: BEEANNFTH, XBER 12 MFTW

syscall ; MITRSGRERA

MR RGTEHRRE
# Linux x86-64 T, write MIREE:

@ E#l v RwiE

ssize_t write(int fd, const void xbuf, size_t count);

e fd = 1 - ingEHE
e  buf = msg - FHIEETXAVHLE
e count = 12 - HEMNFEDH
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o RIERZGIMIIA

o EHIMY (Virtualization): 4MEZEEIE. NFE
e H& (Concurrency): [BZZF15EH

o Rt (Persistence): XIFRF. XxBEIE
o FiitZE 7 ERE=HAHM
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o T3t 2~3 KiIRFEXLLN (Labs)
o ET Linux MI%mT23E50, FUMA OS 12 APIs LI LEEES
o B/RELINFERR
o JR{CHS: Online Judge #7
o SLINIRTE (1~211): ALIRIEFD
o SLIUEYIEATIE]

e 7£ Deadline BISERZ VN —/KIRRIGIRE 100% KD EL, #81d
1ZHAFRIE3K18 90% I D %

o EPFFB3E5 Hard Deadline (FHAZER) BIPIH5 48R 3 ATAR AR
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o FRFFARIWE (Academic Integrity) ENE &Y
o ANILZHIABICES
o NMEREHE SIS
o SXRNER LLM REBNE B SRR APl gY(E
(BN EIEFER LLM 34 B sLiahg
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¢ i%*igggﬁ 30%
o HAFRZE L (71%) + FAITAS: (bonus): 20%

o HAZRZE ([1%): 50%

* BRIREARZINFERNTTASER .. ASINEARFERZA
* REBEARZEATE VIS
* #hE REFTHIARZ 1 A 4

20



Tips
e Do not panic. XEEEZF1BIR

i E]
R = self-contained, FEULRIF R SFHFHEEIT|E

AN
o SR A=mHIFENIEFRZ LS
ZISEEPAREE slides =
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Tips
e Do not panic. XEEEEZS1BIR

* RELEN

* STRSELY

o WRIBHLGIT, "IKSH" T "ARER" SEMIEEIR

o (RBETIRERET Lab NBMERKAIE I

o WFEAENBERMNEST, B3 E7TTARISEIN S
(BMERZ=XMH) tRIFIR1S—ERISEIN D =X

n]<;

22



