2/16/24,7:14 PM Wiki - Linux #0585t/ 1E (Linux Kernel Internals)

Linux #/0E%ET/E1E (Linux Kemmel @ @ @
Internals)

o Instructor: Jim Huang (EME¥) <jserv.twlgmail.com>
o Facebook ##4HE (REHME MR T K, SEFIRKNBLEES), AIBN—H—51H)
e 5]F8 Google Calendar
o FIEA[E: https://www.facebook.com/groups/system.software2023/
o ERFE(EFE: <embedded.master2015@gmail . com> (?E%?&Eﬂi*ﬂﬁjj?ﬂ(ﬁjy(;g{nﬁgﬁﬂ/\i FERIREE
o Linux BuE&Et (3R _EEEEE)
o AR THRBEERIEHR - WIEE, RTAMERZEM
o AR FHEM Linux OEBE RIERNTETHE Minux RO —, FHRLEAERETS
=

Linux BOEREHBAE (Spring 2023) RIS EERER FER

e 5 138 (Feb 13, 14, 16): HEE@H B
Oﬂﬁﬁﬁwﬁthﬁﬂ,m#ﬁ?ﬁﬂﬁ&@%%%ﬁﬁﬁ =)
o R[N EEEL /EEEN A
= BEGLHIREE W%,HHE¢ =S¥l N
= SHAFFO AT BEERIER (20%) + BAERHREREE (30%) + BFET7 (50%)
o BRESSENE HED, BRYE B 52
o HEIRETEE: ARM-Linux, Xvisor
o GNU/Linux BAEE T EH 5« s HF 23 Linux ¥2{F, Git, HackMD, LaTeX 587& (552 &
B 1), GNU make, perf, gnuplot
= F#5S Ubuntu Linux 22.04-LTS (EFHAIRA) BIRF ZERRRIER T
o %518 Computer Systems: A Programmer’s Perspective 228 R IRFENES +: AEFIEFEEVHTIE GB
RPEE: XEEE[E)
o HESRRAEHMIGE
= 1970 FREHNENEBEMZERE 747 BEEH KK 40 BITIEIEEAL, ™ 2011
5| RS 787 NEESHRIZRIR IS 747 B9 16 f5, #9650 BITREME. #E2,
RNV RBN —RIE ARV R T, SENTCRRTRE T % 2
= PERZENT MR RERERESNER
o The adoption of Rust in Business (2022)
. F@EEEE%”H’ Rust in 100 Seconds

- A1F3¥]‘§5Zmﬂ’]7]l]ﬁ@%_ﬁ%%7‘ FEPHEEATR IRA EAE R, (EBMBERSHZIR
REREFMEERREAN, #E2, ERERERREF M 1, AFENR +
M- EHRERERAGENER, REIREASSIA TH3U UFREAFEMLNES
2
» BERERIE, A TZHBU (2°s complement) # BIEEZIRAE ? BRNRTES
xeﬂ'FF"’ "$YEJ1¢§& R A MERIS S RAVRIE

(o]

https://wiki.csie.ncku.edu.tw/linux/schedule?printable 1/12


https://wiki.csie.ncku.edu.tw/linux/schedule
https://wiki.csie.ncku.edu.tw/linux/schedule
https://wiki.csie.ncku.edu.tw/User/jserv
https://www.facebook.com/JservFans
https://calendar.google.com/calendar/embed?src=embedded.master2015%40gmail.com&ctz=Asia%2FTaipei
https://www.facebook.com/groups/system.software2023/
https://wiki.csie.ncku.edu.tw/linux/schedule-old
https://hackmd.io/@sysprog/linux-kernel-internal
https://youtu.be/ptbJQUAv2ro
https://docs.google.com/presentation/d/1xmb_mvsHISWp6naP1rHOyrxzMzNQkVoKK69lGRRXV9M/edit?usp=sharing
https://youtu.be/qebDgIIEDYw
https://wiki.csie.ncku.edu.tw/User/OscarShiang
https://wiki.csie.ncku.edu.tw/User/JaredCJR
https://wiki.csie.ncku.edu.tw/User/Veck
https://wiki.csie.ncku.edu.tw/User/JulianATA
https://wiki.csie.ncku.edu.tw/embedded/arm-linux
https://wiki.csie.ncku.edu.tw/embedded/xvisor
https://hackmd.io/@sysprog/gnu-linux-dev/
https://hackmd.io/c/S1vGugaDQ
https://www.tenlong.com.tw/products/9787111544937
https://hackmd.io/@sysprog/B1eo44C1-
https://rustmagazine.org/issue-1/2022-review-the-adoption-of-rust-in-business/
https://youtu.be/5C_HPTJg5ek
https://hackmd.io/@sysprog/rylUqXLsm
https://hackmd.io/@sysprog/c-pointer
https://hackmd.io/@sysprog/c-linked-list
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= ZHE linked list {FARE— R 1ERRFEE RISRAVE S 54
» IR EHN C ESEIEIRENAEREE HFRE | BN Java BXE S K
R, BEZAAELE linked list I ?)
» linked list 78 _ERUEHIEEECRENIRIE, FHRERS—EEMNERERE,
BHENER AL 2R, BRE MNAMEA linked list ERFERARIEE 21 M
MANET¥ linked list HEFP M MEIRZERIFERHEEZA O(1) B ? 1
= linked list BYIR1E, BIA0REFA (traverse) FREENRL, RPRH Locality of reference
(cache FAEE) BURIFFNECIEREME B LS4 (memory hierarchy) BEERE, BERER
SIEBBRENARITS, 1iéﬁ’ﬁu%ﬁ@i%%ﬂ§&ﬁ'éﬂﬂlﬁﬁ$
» EEREEERTRO. CEBEERNERNES. EAEIIESR, DFEARE, #AEH
RF| linked list NE %, DBZEEEIWEEML2ZEFMAY linked list 877,
NXOEBEZE BRI FERENAZAM (generic programming), E{RIFAYEFEEM
» EH 1+ ﬁ\Iﬁ*
w FEE2/BREGE|, BEEH
« EHE3/BREBEE
» FEE4/BEBERE
» HEHS/BREBEME
o EHMEE ! TKEBSHNA—EFRENAE, RRz—EREHEMK, 87 —RB AR
L ERERYNE, HEHETESEENEIANEESE, EMENEEE AR

T1 (EE)

o {EZ: #IEHZH: Feb 28, 2023
= ]ab0~
= quizl

o F 1BEERNR: EE AIEERE)
o E% Eﬂl;-g:**ﬁﬂsa
o 5523 (Feb 20, 21,23): C sBS1EE%5
o HMAfRER~ (BLLMNBER, R T ABMRER N ERRE
o Llnux v6.2 ’;"*:FE }%—F;E = En%?—EEETEﬁ%\LE'JEH&E)@//IH&’J'J?E'J%T%E%E / kernel.org

o
[i3
¢

(o]

. %ﬁ%&ﬁ%‘f 6 IE C EBEEFAIFAE, {B1E Linux BuODARIETE u/ul6/ul2/u6d SEEE
typedef FRIEZMEIRE, HFEZEE alignment FEY, 2 EHHERFHIEF AT
53, AIEEIL BN PEFETEIRSR Linux Ozt ZREMTEIERNERE, A
Linux *Z'L,\T_ B EER T EE—KEL

» Linux O RIBIEEEFIEKE bit(-wise) operations (378 bitops), FEZEEFREREL

E’J C *z“ﬁﬁ% TJEE bitops E’J‘fﬂ =

o Linux #%/0BY hash table E{E

S EEAZBE CEE 2~

» C ;B S 3EFAE Dennis M. Ritchie 5 . C BEHRNMREEE, sIEEN. BEABE
SFHISEHEEENE, AtiEERACERENRANUEBEENEESIE B8
HENMERKNEESES, XURENMRARS, stANERESHRIRENE
B, |
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https://hackmd.io/@sysprog/linked-list-quiz
https://hackmd.io/@sysprog/linux2020-quiz1
https://hackmd.io/@Ryspon/HJVH8B0XU
https://hackmd.io/@chses9440611/Sy5gwE37I
https://hackmd.io/@sysprog/sysprog2020-quiz1
https://hackmd.io/@RinHizakura/BysgszHNw
https://hackmd.io/@sysprog/linux2021-quiz1
https://hackmd.io/@linD026/2021q1_quiz1
https://hackmd.io/@sysprog/linux2022-quiz1
https://hackmd.io/@qwe661234/linux2022-quiz1
https://www.facebook.com/chtsai/posts/pfbid0Sw9Bv8GN8houyS6A6Mvg5gtWXShKFgguhTHuNFsDDGn9XZQE7C64pBy5atB9gXtJl
https://hackmd.io/@sysprog/linux2023-homework1
https://hackmd.io/@sysprog/linux2023-lab0
https://hackmd.io/@sysprog/ByiHJidps
https://hackmd.io/@sysprog/linux2023-quiz1
https://hackmd.io/VIvUZemESvGUev4aCwOnWA?view
https://youtu.be/YawpeXUiN1k
https://kernelnewbies.org/Linux_6.2
https://kernel.org/
https://hackmd.io/@sysprog/linux-concepts
https://hackmd.io/@sysprog/concepts
https://hackmd.io/@sysprog/c-numerics
https://hackmd.io/@sysprog/c-bitwise
https://hackmd.io/@sysprog/constant-time-relu
https://hackmd.io/@sysprog/sqrt
https://hackmd.io/@sysprog/linux-hashtable
https://hackmd.io/@sysprog/c-standards
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= Linux & OMEAHA LRAINARIRRIETE, L2 CESELRRE ﬁﬁiiﬂﬁfﬂg, &
BERFER 21l , ﬁﬁ@”ﬁﬁ:‘tﬂ*ﬂ‘ﬁ?ﬁﬁﬁﬂ’])\ﬁ BI2EEEL0 A C EEEZEMFE
IE?IET:H:EIJEE (Igiﬁﬁ gcc E’J GNU extensions) 2K f#FE,

. %EEEIEH.:E/FE/H&TE%& CEHE hﬁ, ENEE A G El: Mg =t

= BEEMRIEIEHIETEERETIARN, THREEFRIE

» HY#4 B dangling pointer, CWE-416 Use After Free, CVE-2017-16943 LA integer overflow
E’JE%E'F_,

%Eﬂﬁ% G=R The Lost Art of Structure Packing_(http://www.catb.org/est/structure-packing/)
» EEEECIEREAE, RWHIRAETNERIEEME = EARLL malloc #5H valid
pointer 7~ Ej&m,\; LIREMRmANRHERS A FERERFHGE OOM S B 2R ER L
BhRxE, BEERAFERIRF HE,
» 35T heap (BHEE EEEF 4, ZRGERESAN—IRZER). data alignment, F malloc B
EREHIFERE, S RIEME Linux B OEERRERELR,
o CFEBE: bit-field
= bit field & C 585 —ERWZBRAVHFL, {BTE Linux gee ESRAMPERELR, T
EREERIEE vit WIER, EERAKR MER) CFES
o REHH /BERE/BERRE | BEBM ) DEFRE S
o {EZ: HIEHZIH Mar 7

" quiz2
o %2 EREAR BHE ASFEXRE)
o FREMERED

o £ 33E (Feb 27,28, Mar 2): Mi17H] C FEE12ERET
o MRS (BIEMRBER, R5EE T HEMRER N ERRERR

A=
° I\

» 2 828 HIREERFE, BRHE R ( inux OKRET FENZEHREMNZ
), 1F 15:20-23:59 Z fEkIE Google Calendar EITIEE

" 5B —‘M’EﬁEﬁa})ﬁ, _JT‘ 2 }% 28 E%Fﬂiﬁﬁ&’aﬁ&z, #1433 Mar 7

=), s822R Google Calendar

. 'JZ“FEET’]‘*E%%EPT SEl, Linux B ONRWZNBERBATEERKITEL, KT
EHIEE, PIIERRE, EREERIAEMERIEIES, B8t EEEHEINEE
E’J%ﬁf K8

EE ZFELXTHEB#-%?*WE%EE’J o 'ﬁﬁﬁly__fl/(ﬁﬁ/ﬁj] , HU%EE%E
(preprocessor) EREENER, BOEME!T ERI CFEE
= goto FIRAEHEEMH
. goto I C BEWELAEBMETERNEE, TEBEETIARERER, EP Linux
BDRIBIZTVEP, goto BREFE BRIFBIRPAREE), BRAH goto BRHET]
THEVZ RS

(o]
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https://hackmd.io/@sysprog/c-std-security
https://hackmd.io/@sysprog/c-memory
http://www.catb.org/esr/structure-packing/
https://hackmd.io/@sysprog/c-bitfield
https://hackmd.io/@sysprog/linux2022-quiz2
https://hackmd.io/@sysprog/linux2021-quiz2
https://hackmd.io/@93i7xo2/sysprog2021q1-hw2-quiz2
https://hackmd.io/@hankluo6/2021q1quiz2
https://hackmd.io/@bakudr18/SkS-Y_lX_
https://hackmd.io/@sysprog/linux2023-homework2
https://hackmd.io/@sysprog/H143OpNCo
https://hackmd.io/@sysprog/linux2023-quiz2
https://hackmd.io/VIvUZemESvGUev4aCwOnWA?view
https://youtu.be/7efdpMCx-ak
https://calendar.google.com/calendar/embed?src=embedded.master2015%40gmail.com&ctz=Asia%2FTaipei
https://calendar.google.com/calendar/embed?src=embedded.master2015%40gmail.com&ctz=Asia%2FTaipei
https://hackmd.io/@sysprog/linux-dev-review
https://hackmd.io/@sysprog/revolution-os-note
https://hackmd.io/@sysprog/concurrency/
https://hackmd.io/@sysprog/c-function
https://hackmd.io/@sysprog/c-recursion
https://hackmd.io/@sysprog/c-preprocessor
https://hackmd.io/@sysprog/c-control-flow
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fE% gﬁﬂ:ﬁ%&ﬁ Mar 21
= fibdrv*, quiz3, review*
o Week3 FEERIEE: 22 H (REEERE)
o %438 Mar6,7,9): BERR + iRitas
o HMARER~ (ZIEMNBER, FHEFFE T ABMKLER N EAER R
o N
» FHIEE Google RE, UFRIEEHE
»  {Demystifying the Linux CPU Scheduler) HERBZFXIGMINASZHNERSE, SH
R ETEETE 3 A 13 BEF (5 5 BEE)
o BRAMZETVIEE] Linux Bl
» F—I4E Linux Kernel 3% patch
» IR E—Q Patch B Linux Kernel

. E Zﬁg patch §|| LKM

. FTLXEI':H?J‘%H%L?_E‘?% ARBNEHRESRIIMEERME ; BRETFEETHRE
PESVERBHEBIEEHCEEZNRNE, MERESZE—BEMTENLOE, &
RRZBELEANHRBCHNIERERE, FREE—MER., IRERRTERHEFR
EZNa8EERANAE, REMENEEMNTE B SHNIEFEREHEMERE
MmE7T, I

» EXEMRERTEEE MER o FEE) . THER) S=KBEELETEEN
BW$& (trade-off) Fl&z{E{ko, 1

o Linux BOBIET E 18
o CS:APP %5 2 SSEEEHRRANRE -
o OB EENRENEIRENRITH
= Linus Torvalds BRI gec 174

. Pointers are more abstract than you might expect in C / HackerNews 545

*CEE%W%T%?UMXﬂ%W%?ﬁE AU RN E

o

((Demystlfylng the Linux CPU Scheduler) 5 1 &
{EZE: BLEBIZZA: Mar 30

[e]

= quizd
o Week4 FEERIEE: 22 H (RE1EERE)
o g%iln Kg ’E'ﬁail

o % 538 (Mar 13, 14, 16): Linux CPU scheduler
o HtHfRER- (ZLLMNBLR, AT ABMRER B AR ERR)

AY-S)
° I\

» NESARSIESE, ﬁ%sc%i%%&LﬁﬁlEiﬂE’WF%YEiT%E (BN ERAFEZUHE R
Linux #%/0v), FERELHHZZRAETMB SRR E—H—
o FEELEH - TEEHIFFE—RIINEIERESR, é%%(%zstﬂltt TR EREEARS
KREFIFEIRAEHFHBERNZIEAE, AEEAEEOERTEE HRAVMMK
=M, HESEEZE IEEE 754 SRFEREERE £, RBELEHRITERESZERES
TREEMRIEWMER, 5| AB BFloatl6 :SHkRVFTIREE
= floatl6 vs. bfloatl6
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https://hackmd.io/@sysprog/c-trick
https://hackmd.io/@sysprog/linux2023-homework3
https://hackmd.io/@sysprog/linux2023-fibdrv
https://hackmd.io/@sysprog/H1hV29nRj
https://hackmd.io/@sysprog/linux2023-review
https://hackmd.io/@sysprog/linux2023-quiz3
https://youtu.be/cjq0OuUeepA
https://forms.gle/rANw1FmXxd2rB3dP8
https://hackmd.io/@rhythm/BkjJeugOv
https://hackmd.io/@steven1lung/submitting-patches
https://hackmd.io/@Risheng/ry5futJF9
https://vgod.medium.com/7cccc3c68f1e
https://hackmd.io/@sysprog/linux-rbtree
https://hackmd.io/@sysprog/CSAPP-ch2
https://lkml.org/lkml/2019/2/25/1092
https://pvs-studio.com/en/blog/posts/cpp/0576/
https://news.ycombinator.com/item?id=17439467
https://hackmd.io/@sysprog/c-compiler-construction
https://hackmd.io/@sysprog/c-undefined-behavior
https://hackmd.io/@sysprog/c-compiler-optimization
https://hackmd.io/@sysprog/linux2023-homework4
https://hackmd.io/@sysprog/HJaX8tuyh
https://hackmd.io/@sysprog/linux2023-quiz4
https://hackmd.io/@sysprog/rJVas7NJn
https://youtu.be/f-SprmkcOI0
https://hackmd.io/@sysprog/c-floating-point
https://en.wikipedia.org/wiki/Bfloat16_floating-point_format
https://twitter.com/rasbt/status/1631679894219284480
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o ECIEARACERRF X bitwise IRIEAFRBUER ., EIRAVENR R RV ER RS (B
RTOS) &7 BRRTAEATEA, FFHEESREIERIENGES, BEEAERNRIE
REENKIEZ R, BIKMATAEIRH TLSF (Two-Level Segregated Fit) E R R R HEE
SHBEIEREIE, HETEFKE “O(1) cost for malloc, free, realloc, aligned alloc”
= Benchmarking Malloc with Doom 3
= tlsf-bsd
= TLSF: Part 1: Background, Part 2: The floating point
o Linux &IMERHE{ERE
o Linux: A HEPGEFFEAIHEIZER . HEFERR (scheduler) REMR—EZ TIEE LR DER EBRIME
&, BRIEERK, ZEHNMERERL, REBERARIEIRFR (FRFEH scalability) A
BN RRIEZ R, FRBBAAITERBARIT (non-determinism), MERIRRIRER, TEE
MTE Linux 02 EMABRBEH D EFREE, It, Linux BOMHHESRELS REE,
“gaa %'\EI]IE, BEIZRVEEE A ERPYLE T —E AT BITEIITIZ (process), MaEN{TEHIITIE
L/(t?ﬁ 'J WHINIE, 1S runqueue IAMKIBERT S TERAVIER

o {EE: E‘Zﬂzﬁﬁﬁé Apr 10
= assessment
o Weeks FEERIE: Z2H (WE1FERE)
Sg e e A e =
o 5 638 (Mar 20, 21, 23): System call + CPU Scheduler
o HMAfRER~ (ZLLMNBLR, R T ABMRER B B R
o RN
= B3 A 22 Hig, HKERE (EFRN2E + TR ZRIEREFBEKRNFZEE) IR
REETTRN—H—IR L595m, FRRBIETEEETFIRE “Office hour” BIFFER, A
B3| Facebook M#hEE, GMRHEE K RTIETRIFIVEE (BERE 30 0iE), &
RERRERXNNHEY
 EERENZEEARBHREVER—X—H—55R, SHIRRBENHLGHEEEK
o, WMELEFTSD, FERE CHER.

o coroutine

o Linux: BE 24 Ao EY R N
o vDSO: * J Linux ,\tﬂ"ﬂ |
o UNIX 3 fork/exec ZRIRMEALEYEITHS 4

(o]

{Demystifying the Linux CPU Scheduler)
= 1.2.1 System calls
= 1.2.2 A different kind of software
1.2.3 User and kernel stacks

1.3 Process management

2.1 Introduction

2.2 Prior to CFS

2.3 Completely Fair Scheduler (CFS)
= 3.1 Structs and their role

o {EZE: B Apr 17
= quiz5, quiz6

o Week6 FE=RI5%: BB H (RWE1ESRE)
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https://www.forrestthewoods.com/blog/benchmarking-malloc-with-doom3/
https://github.com/jserv/tlsf-bsd
https://brnz.org/hbr/?p=1735
https://brnz.org/hbr/?p=1744
https://hackmd.io/@sysprog/linux-kernel-module
https://hackmd.io/@sysprog/linux-scheduler
https://hackmd.io/@sysprog/c-dynamic-linkage
https://hackmd.io/@sysprog/c-linker-loader
https://hackmd.io/@sysprog/c-runtime
https://hackmd.io/@sysprog/linux2023-homework5
https://hackmd.io/@sysprog/r1O7Xcp12
https://hackmd.io/@sysprog/linux2023-quiz5
https://hackmd.io/@sysprog/rJVas7NJn
https://youtu.be/zW_MAMy7DBE
https://bit.ly/sysprog-calendar
https://www.facebook.com/JservFans/
https://hackmd.io/@sysprog/coroutine
https://hackmd.io/@sysprog/linux-syscall
https://hackmd.io/@sysprog/linux-vdso
https://hackmd.io/@sysprog/unix-fork-exec
https://hackmd.io/@sysprog/linux2023-homework6
https://hackmd.io/@sysprog/rJf4_1x-3
https://hackmd.io/@sysprog/B1rcF1e-h
https://hackmd.io/@sysprog/linux2023-quiz6
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o E%ﬁﬁﬂﬂxﬁaﬁga
o % 738 (Mar 27, 28, 30): Process, M {TF1Z B 1THE
?XJ‘ZLEE-R-_*, BAfEER-2 (ELEMBUR, FBaFRE T AEM AR R FEERE

.]]I?

ﬂﬂﬁ% M 25 6 REZXE EXBEIER
» AERIBRIERER] 4 B 4 BR 4 B 6 B, 3 B 30 HBtHRHERIZER
» 4 B3 HEKRERSR (ERERY). 4 B 4 HTFRMTHESRAR, 4 B 6 B
F'eﬁt?iF ko
: 1T Ay Process*: Linux BD¥HHY UNIX Process NE{EIEEEH, ME
BIEEE (A%J_F-’éﬂﬂﬁﬁuﬁlﬁé SEh), PERMEEFRRERNESE, ROIETHER
task struct fGiBEE 18, BEZHE process IRRE. [RIEER. IERZRM. signal RIE. K
BERKFIEFEEF, FESE, REBKMRTFE thread WHAERGL, FLEEMEXERM
AT F1&
» ¥R5Y Linux BoOERETHVEFE BifE, REMMENEE LWP 8 NPTL EEMITHE, XUfN&E
BITIEZI IR EIEN—EHRE, BELEEITIZEMM context switch KHFIEHEH,
FEHL signal EEIE
o HIE Linux BB RS
o 18 User-Mode Linux N EEEIRIE «
{Concurrency Primer) E3&
The C11 and C++11 Concurrency Model

= Time to move to C11 atomics?

(o]

[e]

s Cl11 atomic variables and the kernel

= Cl11 atomics part 2: “consume’ semantics
= An introduction to lockless algorithms

o Mi{TANZ 2B Et
o CS:APP%IZE

» Concurrency / ERa2*
= Synchronization: Basic / E¥g2+
= Synchronization: Advanced / £k *
= Thread-Level Parallelism / £%&2*
o Eg%iln Kg ’E'ﬁgglll
o %5 818 (Apr3, 4, 6): WITIETERET, lock-free, Linux [ #H
o HMEERR (ELEMNBUR, FBFE T AEMRERRE FEER SRR

Y= =]

b

» 4 B4 BTFFRBEZHEESRAER, FEEH 15:00 RIFEREEERATER, WS
pill g
-4%65%%&%%%

= Atomics 2{E

= POSIX Threads (F5¥#R CS:APP 5 12 EB1TEE)
» Lock-free F2TVE%ET

» ZAl: Hazard pointer

» Zf]: Ring buffer

. %@J Thread Pool
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https://hackmd.io/@sysprog/rJVas7NJn
https://youtu.be/mnbIi82iT2A
https://youtu.be/G_BLP3tqocc
https://hackmd.io/@sysprog/linux2023-homework5
https://hackmd.io/@sysprog/linux2023-homework6
https://hackmd.io/@sysprog/linux-process
https://hackmd.io/@sysprog/linux-virtme
https://hackmd.io/@sysprog/user-mode-linux-env
https://hackmd.io/@sysprog/concurrency-primer
https://docs.google.com/presentation/d/1IndzU1LDyHcm1blE0FecDyY1QpCfysUm95q_D2Cj-_U/edit?usp=sharing
https://lwn.net/Articles/691128/
https://lwn.net/Articles/586838/
https://lwn.net/Articles/588300/
https://lwn.net/Articles/844224/
https://hackmd.io/@sysprog/concurrency/
https://www.cs.cmu.edu/afs/cs/academic/class/15213-f19/www/lectures/24-concprog.pdf
https://scs.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=0be3c53f-5d35-40f0-a5ab-55897a2c91a5
https://www.cs.cmu.edu/afs/cs/academic/class/15213-f19/www/lectures/25-sync-basic.pdf
https://scs.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=aae5ff94-1551-42b6-8981-7d19157afa0c
https://www.cs.cmu.edu/afs/cs/academic/class/15213-f19/www/lectures/26-sync-advanced.pdf
https://scs.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=06892ab8-1a16-46de-8910-537dab546828
https://www.cs.cmu.edu/afs/cs/academic/class/15213-f19/www/lectures/27-parallelism.pdf
https://scs.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=9ba08262-5318-45f2-a7e1-475e33a98e53
https://hackmd.io/@sysprog/SyOhklg-3
https://youtu.be/05x65CayUNw
https://hackmd.io/@sysprog/concurrency
https://hackmd.io/@sysprog/linux-sync
https://hackmd.io/@cwl0429/linux2022-quiz8-3

2/16/24, 7:14 PM Wiki - Linux #08%5t/BfE (Linux Kernel Internals)
o Week8 FE=RI5%: BB H (WE1ESRE)
o 25938 (Apr 10, 11, 13): futex, RCU, fAIARZFFAZFEL Linux 0¥ FERY R R F0L
o B (ELEMNEBUR, BFETAEMRERRYE EFRERR)

o E:,:ZZj’E%IEEj\
= 551 4 B 14 H 10:00PM RIFTAEHE, LUSHFIERAIIES
» 4 B 13 HiGE%HERIZREMIERMRESR, BELIBEEEE 5 KMEEMIRR

= ANREMFRIZAVHAFZEERES KR, AREXBMEZINRE, FHORERE
ENTERY—¥—595m, LUEITIERARE
o Twitter LEIRYEEEE: index FIEENE 1E indices, complex FIEENE {E complices, AF mutex BI4E
HE2MEE ? & “deadlock” — HER
o A Deep dive into (implicit) Thread Local Storage
= RFFHITHHEELBENER. HRNESENITHEKSR, TLS BB —&_, TEHER
£, Z: 2B crrno AIREEZSPUTHLAITHITRIEER, Fi8 TLS BRI errmo &
EfR TS 5=
= thread, £ POSIX Thread #8735 thread-specific data, BJ & pthread key_create,
pthread setspecific
» 1 x86/x86_64 Linux, fssegment FILAFRIR TLS BUFCIA(/IE, BHITHERBEZARZE
Fsﬁﬁﬁ’\ﬂlf
E17 3 POSIX Thread

RCU IJFAEEI

NERET: B
FERE L EEE codlng g 1:|:!2 =Bh2

o O o O (o]

++

g/
ik

Linux: 1%1@ eBPF %« BNREE MR (dynamic tracing) EIRAEERHIER
PREEMERERES, ETREMLIERENMA, EIFERNEEAN, RR—EFTEEMER
HNEE. EREMEEN—EAETRE, BMNEEET—ERREERNERLEEEERR
B, TEASEBREMASEAVPKE
» FIE  EGEERERIEESHENRIE. HERNSEMENIRRIERVE,;
 BHE | ERREUGHE, EFNTIRthBTHRMEH, RMMETESKE
ZRZERX, SEFERRRONE LRERGEE, GENENHEERRSE, BiE
FERAESHEHMSEESNERESEIITRE, FELHOEERABARNSESR
e MR B XN E S B HAVIE TN,
o Weeko BEERIER: FEH (AZEERE)
o E%Hglu KQH‘-EEEEH
o 51038 (Apr 17, 18, 20): IR EIESS
o HMPRFR~ (BLIERBER, FBEFE T ABM KRB RV FERERER)

ANV
° I\

. ABIERHEE: kicp-
o BIE TLinux BDEREHEIE BISMHRAEEANL BEOENS =2 BTR
iR, HEEGEREEH

o Cautionary Tales on Implementing the Software That People Want*

= slides

= 1990: Queueing Problem: Stochastic Fair Queueing: Hash
= 2004: Real-Time Linux

= 2004: Dawn of Multicore Embedded

= Formal Verification is Heavily Used
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https://hackmd.io/@sysprog/linux2023-quiz8
https://youtu.be/BH6vdKd6kGY
https://hackmd.io/@sysprog/linux2023-review2
https://hackmd.io/@sysprog/linux2023-homework5
https://twitter.com/jfbastien/status/1408440373408460803
https://chao-tic.github.io/blog/2018/12/25/tls
https://linux.die.net/man/3/pthread_key_create
https://linux.die.net/man/3/pthread_setspecific
https://www.kernel.org/doc/html/latest/x86/x86_64/fsgs.html
https://hackmd.io/@sysprog/concurrency-thread-package
https://hackmd.io/@sysprog/linux-rcu
https://hackmd.io/@sysprog/linux-io-model
https://www.ptt.cc/bbs/Soft_Job/M.1587694288.A.3B5.html
https://hackmd.io/s/SJTuuG9a7
https://hackmd.io/@sysprog/linux2023-quiz9
https://hackmd.io/@sysprog/B1smldGzh
https://youtu.be/1zDQfxp_AuU
https://hackmd.io/@sysprog/linux2023-ktcp
https://multicore.world/speakers/paul-mckenney/
https://2019multicoreworld.files.wordpress.com/2023/02/mckenney-paul-23.pdf

2/16/24, 7:14 PM Wiki - Linux BDE%5t/E1E (Linux Kernel Internals)
= Natural Selection: Bugs are Software!
. People don’t know what they want. But for software developers, this is no excuse.

o <<Demyst1fy1ng the Linux CPU Scheduler>>
= 2.4 Multiprocessing
= 3.2 Time keeping
= 3.4 Per-Entity Load Tracking
= 4.1 Group scheduling and cgroups: Introduction
= 4.2 Group scheduling and CPU bandwidth
o Linux: SIEFIR(LZE =,
o Linux: Z#%ERIRZ3F0 spinlock+
o CPU caches by Ulrich Drepper
= EITRRNERPXEE: (B
= AXEREARRAEERAEIERFRY LEI’J‘F‘-“#% it CPU IRENERHZE.
FIan(enE e, URIZTUINMIEHHIECIREIRIFRE, EMEDRRERNEE,
o {EZ: B May 14
= ktcp
o E%P—ﬁ% Eaf&’“"'ﬁﬂ—a
e % 1158 (Apr 24, 25, 20): IR HEEIESS + SCIEREEIE
o BMESR- (BB, /R T AEM (BRI AIHERRE

o N

-]]H

2B FEN P IRIEFRAMMTEN —H—IR L595m, FRRBETEZEETEIZE “Office
hour” BUBFES, 2EFA2E) Facebook Mt EE, b REVEE KNI ETE (RIFEIRIER
(BB 30 D)
» BRIEMEITE 6 B TRRMARER, BEFAE
= 4 B 27 HEEELL Google Meet 5T\ HETT
o CS:APP % 6 EERIRTR+
o CPU caches by Ulrich Drepper
 EITTHRRERTEE: (
» AXEEANRASEERNEREFRE LE’J%’”—“E it CPU I‘;&HY?%}EE,J%E\ T
FINERENE, URIETUZANEIE HECIRSIR(ERE, EMERIRENNEE,
o CS:APP % 9 EEE IR+
o PRI Linux =50 BRSS!
o Linux BB /dev/mem &
o Weekll FEERI%R: BH (RSEERE)
o E% Eﬂ% 'E'ﬁzga
o 551258 May 1, 2, 4): BAIRZEEN B [CIRE
o E&ﬁ”ﬁnﬂigﬁn*
o Weekl2 BEERIEE: 22H (WS1EERE)
o gg%ﬁh:l KQ H‘_Eaﬂggill
o 351358 (May 8,9, 11): &L REEEIE + HEEHER
o HIAPRER-1+, BMERER-2+ (ELEMBENR, FFaFR N AEM R(E R FERR R R
o The Linux Virtual Memory_Svstem
o Linux: SRIRESEIE - FIBREEIER Linux BOESEREMIERD, S RFIEEHERIEE.
slob/slab/slub FCIRRGACERS. 1TREMBMITIESRS. EHRICIRREERAISNEIE. eI
5}, UMA vs. NUMA F&E32 8,
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https://hackmd.io/@sysprog/cpu-basics
https://hackmd.io/@sysprog/linux-interrupt
https://hackmd.io/@sysprog/multicore-locks
https://lwn.net/Articles/252125/
https://sysprog21.github.io/cpumemory-zhtw/
https://hackmd.io/@sysprog/linux2022-homework6
https://hackmd.io/@sysprog/linux2023-ktcp
https://hackmd.io/@sysprog/H1NdQ5AGn
https://youtu.be/JWuw8M6Q-_k
https://bit.ly/sysprog-calendar
https://www.facebook.com/JservFans/
https://www.facebook.com/groups/system.software2023/posts/654568036495354/
https://hackmd.io/@sysprog/CSAPP-ch6
https://lwn.net/Articles/252125/
https://sysprog21.github.io/cpumemory-zhtw/
https://hackmd.io/@sysprog/CSAPP-ch9
https://hackmd.io/@sysprog/linux-shared-memory
https://hackmd.io/@sysprog/linux-mem-device
https://hackmd.io/@sysprog/linux2023-quiz11
https://hackmd.io/@sysprog/H1NdQ5AGn
https://hackmd.io/@sysprog/linux2023-projects
https://hackmd.io/@sysprog/linux2023-quiz12
https://hackmd.io/@sysprog/H1NdQ5AGn
https://youtu.be/jOY159H0Iyo
https://youtu.be/eplQPz1Qegc
https://people.redhat.com/pladd/NUMA_Linux_VM_NYRHUG.pdf
https://hackmd.io/@sysprog/linux-memory

2/16/24, 7:14 PM Wiki - Linux B85t/ 81F (Linux Kernel Internals)

o POSIX Shared Memory (http:/logan.tw/posts/2018/01/07/posix-shared-memory/): £ Linux FEEE
HHZ5E1EE8 (shared memory) BIHEFIIEZ, FIU0: 1) SysV shared memory; POSIX shared
memory; 3) M mmap ¥HEREITECIEEEIRET; 4) LA memfd create() BEEBHITIEEE, AX
ER5T POSIX shared memory FI{EFE, WiRERERRA, =EBFSTEREINES ZE,

o CEEE: VIt EMmIES *
o Object-oriented design patterns in the kernel, part 1 / Object-oriented design patterns in the kernel,
part 2

» ¥R (Demystifying the Linux CPU Scheduler) 3.1 Structs and their role: sched
class
o CEBE: Stream I/0, EOF F1BIA BRIE
o CS:APP 55 10 EEBER R+
o Linux: £ EERIIEXNTEMIES / #2522+ by Greg Kroah-Hartman
o #H¥ Linux v5.x IERMEER (The Linux Kernel Module Programming ‘Guide)
o How to avoid writing device drivers for embedded Linux (http:/2net.co.uk/slides/ew2016-userspace-
drivers-slides.pdf) / TZ&7 *
o Debugging Embedded Devices using GDB / E&&2*
o Linux: Device Tree / #E&2*
o Linux: Timer N ELE B «
o Linux: Scalability 578+
o An Introduction to Cache-Oblivious Data Structures
= TBEEFRINEEEE] , FHEERERSENREK/)N, AlfEREARECIRE
RIS HE;
= A CPU ZRZ/BADNRESET, ENIEHREBRHEBEEBLIEFIERRIIR
ENVZEGHER, i L ERE2MRIERNATER B FIMEERIR, MEFaiERE
BIEHNREABFTEIAERER DT, EESMANESHEEREERIVER LD (F
ERESHNERMETE) , REEEEIEIENEEIERZ;
» 22 F: Memory Hierarchy Models
» Google Research 58& A\
3 Hash Table (Z)
= Skip List (http:/en.wikipedia.org/wiki/Skip_list): B RA BB F I ETHEFNERIEE, T
RS RE, MASERRR List RiEZERER, ERHEHBTEBIR LRILERTA Left
Child-Right Sibling Binary Tree BJ#%=. & Cache-oblivious Algorithm AU ERERFY, BF
RIS R E B 2P R E EE B Binary Search Tree B54H[E], 1EAF/OFHEME(ER]E# Binary
Search Treeo
» Linux %0 A kernel skiplist implementation (Part 1), Skiplists II: AP and benchmarks
o Linux: linked list, Queues, Maps, Binary Trees: &k~ / £
o Cl11 atomic variables and the kernel / Linux Documentation: Circular Buffers
o 5 1438 May 15, 16, 18): HEIRIT I RI2
o MRS~ (ZLEMBURN, FFarR T ABM (BRI R FEERERRS
o RNE&:
= 5 A 16 BINEBRRIE, STHREREE
» B EREATRYEE S OSDI 4R (BThRE 5 —R OSDI #X), EEFRAENGREEE

Bret
= B TEET—H—5THR NWESGRRIIREEESREN, HRTBNFTRINEE
RN FETT

. ~ 047
o Linux %/vilE B
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http://logan.tw/posts/2018/01/07/posix-shared-memory/
https://hackmd.io/@sysprog/c-oop
https://lwn.net/Articles/444910/
https://lwn.net/Articles/446317/
https://lwn.net/Articles/446317/
https://hackmd.io/@sysprog/c-stream-io
https://hackmd.io/@sysprog/CSAPP-ch10
https://github.com/gregkh/presentation-driver-model
https://youtu.be/AdPxeGHIZ74
https://github.com/gregkh
https://sysprog21.github.io/lkmpg/
http://2net.co.uk/slides/ew2016-userspace-drivers-slides.pdf
http://2net.co.uk/slides/ew2016-userspace-drivers-slides.pdf
https://youtu.be/QIO2pJqMxjE
https://elinux.org/images/0/01/Debugging-with-gdb-csimmonds-elce-2020.pdf
https://youtu.be/JGhAgd2a_Ck
https://events.static.linuxfound.org/sites/events/files/slides/petazzoni-device-tree-dummies.pdf
https://youtu.be/m_NyYEBxfn8
https://hackmd.io/@sysprog/linux-timer
https://hackmd.io/@sysprog/linux-scalability
https://rcoh.me/posts/cache-oblivious-datastructures/
https://youtu.be/V3omVLzI0WE
https://medium.com/@fchern/3fd36c986313
https://medium.com/@fchern/303d9713abab
https://medium.com/@fchern/9b5dc744219f
https://medium.com/@fchern/9b5dc744219f
http://en.wikipedia.org/wiki/Skip_list
https://lwn.net/Articles/551896/
https://lwn.net/Articles/553047/
https://youtu.be/7ZQNb7Fu_A4
https://docs.google.com/document/d/1n31QMPyvdAkS2uxM5AyKu_DD3uRu6-zoRukAitDwPvA/edit#
https://lwn.net/Articles/586838/
https://www.kernel.org/doc/Documentation/circular-buffers.txt
https://youtu.be/HfXYAQRLfko
https://www.usenix.org/conference/osdi23/presentation/lo
https://hackmd.io/@rickywu0421/BJxD_3989

2/16/24, 7:14 PM Wiki - Linux B85t/ 81F (Linux Kernel Internals)
. socket MEEE
o semu: & RISC-V RiFIE#EER: T3k TAP/TUN MATZEN E AKHE R
o Build a virtual WiFi Driver for Linux* / £¢&%
» HEEHEE, 2022 FRHERCIR

o cserv is an event-driven and non-blocking web server.

» BIF event-driven, non-blocking 1/0 Multiplexing (FE & epoll), shared memory, processor

affinity, coroutine, context switch, UNIX signal, dynamic linking, circular buffer, hash table,
red-black tree, atomic operations &2 iV E FEFE
» OJfR7 seHTTPd FIRIESCEE(F

o Memory Externalization With userfaultfd
(http://ftp.ntu.edu.tw/pub/linux/kernel/people/andrea/userfaultfd/userfaultfd-L SEMM-2015.pdf) / EREZ* /
kernel documentation: userfaults
SHEER A EE e
o 2 15318 (May 22, 23, 25): I TERIE + ZSEEIEZRGIE
?XZI‘ZLEEER_* B iEER -2~ (ELERBER, BR T AEM R ER) 8V FERERERR

o

(o]

b2
. ]_]H

SREENFIEIT RIZEREE Wi —H—515
o How Linux Processes Your Network Packet / &2+
o Kernel packet capture technologies / 532 *
o PACKET MMAP
» packeT Mmvap (ERUOZERBIRNECE—Si OiEEE, —BfFEAEERERZINTL
mmap 1 FIARE E RS R EREEMRE, BFWEIN skb FEZEEXZOEEE, 1
MEEEAENSUEEHEHE
» HRBRUA eacker miar, BLRBEEREMEN ar eacker, NMEEREEZEFERIE
&, MESXEEHEME—XRRGTU, R, racker mar SEEFHERTEZMEAY
AL, EEBEEL zero-copy
» [Elf# Linux tcpdump
Multi-Core in Linux *

[e]

o Multiprocessor OS
» Arm BRIEZREEEC (http:/wiki.csie.ncku.edu.tw/embedded/arm-smp-note.pdf)

{Demystifying the Linux CPU Scheduler)
= 2.4 Multiprocessing
2.5 Energy-Aware Scheduling (EAS)
3.4 Per-Entity Load Tracking
4.2 Group scheduling and CPU bandwidth
4.3 Control Groups

(o]

= 4.4 Core scheduling

o {{ CPU cache coherence 5% Linux spinlock F]#ERREE115ERE

o Weekl5 FEEAIEE: BEE (NZFERE)

o REMTHED

o %1618 (May 29, Jun 1): ERIERELELR + SRARIEIRE
o HMEEER (ELERBUR, FBFRE T AEMRERRE RIS

o NE

» 5831 BFF, Ej@/ﬁAEﬁmYﬂ:g%ﬁ (OCF) H%T_._Lﬁjzlﬂjtﬁaﬁuﬂlﬁgf—‘;a#}#&
BTILEys, =2 Hh i 5& [0 5 AN {EE
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https://hackmd.io/@sysprog/it-vocabulary
https://hackmd.io/@sysprog/Skuw3dJB3
https://docs.google.com/presentation/d/1vlKkPRoURkqzCjZPDkvsGZVyfXtoRFF_/edit#slide=id.p1
https://youtu.be/DZMIpBI4Rc0
https://hackmd.io/@rickywu0421/vwifi_background
https://hackmd.io/@rickywu0421/FinalProject
https://github.com/sysprog21/cserv
https://hackmd.io/@sysprog/fast-web-server
https://man7.org/linux/man-pages/man7/epoll.7.html
https://hackmd.io/@sysprog/c-dynamic-linkage
https://hackmd.io/@sysprog/linux2023-ktcp
http://ftp.ntu.edu.tw/pub/linux/kernel/people/andrea/userfaultfd/userfaultfd-LSFMM-2015.pdf
http://ftp.ntu.edu.tw/pub/linux/kernel/people/andrea/userfaultfd/userfaultfd-LSFMM-2015.pdf
https://youtu.be/pC8cWWRVSPw
https://www.kernel.org/doc/html/latest/admin-guide/mm/userfaultfd.html
https://hackmd.io/@sysprog/BySO9ieSn
https://youtu.be/WwyifIQIYdY
https://youtu.be/CkgL2dVAaag
https://hackmd.io/@sysprog/linux2023-projects
https://www.slideshare.net/DevopsCon/how-linux-processes-your-network-packet-elazar-leibovich
https://youtu.be/3Ij0aZRsw9w
https://www.slideshare.net/ennael/kernel-recipes-2015-kernel-packet-capture-technologies
https://youtu.be/5gEWyCW-qx8
https://www.kernel.org/doc/Documentation/networking/packet_mmap.txt
https://jgsun.github.io/2019/01/21/linux-tcpdump/
https://youtu.be/UNI6Mbqryv0
https://wiki.csie.ncku.edu.tw/11-smp_os.pdf
http://wiki.csie.ncku.edu.tw/embedded/arm-smp-note.pdf
https://hackmd.io/@sysprog/linux-spinlock-scalability
https://hackmd.io/@sysprog/linux2023-quiz15
https://hackmd.io/@sysprog/BySO9ieSn
https://youtu.be/ICRzw5Ye2sM
https://www.facebook.com/photo.php?fbid=630501992454129&set=a.626275629543432

2/16/24, 7:14 PM Wiki - Linux #08%5t/BfE (Linux Kernel Internals)

NE. FRMERIERENME, FARSRHSBAHAREE, SERHANT
R

= [R5] 5 A 30 B M FNERFIERE LR EE), HiE—X

» NEER RIZHAKERE: fREE [FECR Bl

= #ER: 6 B 19 BBk 6 B 20 HEERE (KR LiEHE)
» HARARSREER: 6 A 24 BER (R LERE)

o Eﬁ FRSZetE FaYEE A LA Binary Search 21

» Beautiful Binary Search in D

= binary search.c
o CS:APP S 5 SRR
o CS:APP Assign 5.18+*
o Linux: Scalability 58 *
o atomic # memory order, memory barrier B8 {EFIE
o Linux-Kernel Memory Ordering: Help Arrives At Last!
(http://www.rdrop.com/users/paulmck/scalability/paper/LinuxMM.2017.04.08b.Barcamp.pdf) / video*
= [/O ordering BT Memory ordering
= Experiments on Concurrency - Happens-before

= Memory barriers in C
o Weekl6 FEEIEE: EH (WS 1FERE)
o gg%ﬁh:l Kg H‘_Eaﬂggill
o 551758 (Jun 10): BNEF Linux BYERRIEER
o BAfER~ (ELEMRBER, FeEE N AEMRIER RV ERRRERRS

N\
=
]

SENAN
{2 HANE RS 50% BYEHETE, 557E 6 B 24 BEIEMK. #Efl: User/OscarShiang
(http://wiki.csie.ncku.edu.tw/User/OscarShiang)
» BRFTENHILBEARNS /vser/fRHG cHubIER R & (RO KNE), BAEITHET
= BRFFHEE EEEHERNEEGIEREN)
= RETR: B Linux ROBRANAFERE. SRAE Linux BOMMBREER (IS
¥HFERY /B commits/patches)
= (EE/PEEAIEE: fRAVBISERCER, ATEM, Google EE
= HAREERE: BHESHCER, R EEAIREREAT T—¥—505m) ROBFRE, 5 HIREHEHR
FHEMRREE. R RABRARR
» FRRFTREIFAR, SISIREREENRIE/ZNEEE ( (Demystifying the Linux CPU
Scheduler) , <<C0ncurrency Primer) , {Linux Kernel Module Programming
Guide) , (BIENRREHZBRCIERAE) ) 1ER, HBuiRkEE B
7 BN TAE SR BYAR—F) M[olER B B EARIZRIIR AT
= BEFTE: AN 13 10 28R TBE (FEBEEERE .7 EKNEE) Lk
RO R EARFTFHIER
o Re: [[E] i‘%L@IfE%%ﬁg CodingEHEEEER ?
o Linux: Timer H"\‘tﬁ
o PREEMPT RT
o Linux /0>
o Towards PREEMPT RT for the Full Task Isolation
o 55 1838 (Jun 12, 13): ENEF Linux FIBEEREES + 21451228 + Rust
o HMRER~ (ELEMRBUR, FFarR T AEM (BRI RV FEERERRS

A=
° I\

=11}

https://wiki.csie.ncku.edu.tw/linux/schedule?printable 11/12


https://hackmd.io/@sysprog/linux2023-projects
https://hackmd.io/@RinHizakura/BJ-Zjjw43
https://muscar.eu/shar-binary-search-meta.html
https://gist.github.com/jserv/6023c2fc2d4477fca9038b05f293a543
https://hackmd.io/s/SyL8m4Lnm
https://hackmd.io/s/rkdzvWJTX
https://hackmd.io/@sysprog/linux-scalability
https://medium.com/fcamels-notes/%E7%B0%A1%E4%BB%8B-c-11-memory-model-b3f4ed81fea6
https://medium.com/fcamels-notes/%E5%BE%9E%E7%A1%AC%E9%AB%94%E8%A7%80%E9%BB%9E%E4%BA%86%E8%A7%A3-memry-barrier-%E7%9A%84%E5%AF%A6%E4%BD%9C%E5%92%8C%E6%95%88%E6%9E%9C-416ff0a64fc1
http://www.rdrop.com/users/paulmck/scalability/paper/LinuxMM.2017.04.08b.Barcamp.pdf
http://www.rdrop.com/users/paulmck/scalability/paper/LinuxMM.2017.04.08b.Barcamp.pdf
https://www.youtube.com/watch?v=ULFytshTvIY
https://hackmd.io/@butastur/rkkQEGjUN
https://hackmd.io/@Cbg1XpL0Rim8U6YOMdjgUg/rJ6NNKdqc
https://hackmd.io/@butastur/concurrency-happens-before
https://mariadb.org/wp-content/uploads/2017/11/2017-11-Memory-barriers.pdf
https://hackmd.io/@sysprog/linux2023-quiz16
https://hackmd.io/@sysprog/BySO9ieSn
https://youtu.be/4kfRe8TQY9g
http://wiki.csie.ncku.edu.tw/User/OscarShiang
http://wiki.csie.ncku.edu.tw/User/OscarShiang
https://hackmd.io/@sysprog/r1O7Xcp12
https://hackmd.io/@sysprog/r1O7Xcp12
https://disp.cc/b/163-cidY
https://hackmd.io/@sysprog/linux-timer
https://hackmd.io/@sysprog/preempt-rt
https://hackmd.io/@sysprog/linux-preempt
https://ossna2022.sched.com/event/11NtQ
https://youtu.be/VFgRAHemG0Q

2/16/24, 7:14 PM Wiki - Linux #08%5t/BfE (Linux Kernel Internals)
= 6 A 13 BT FERASHRR—RERRE, UEHRIAKREESRSE, BIARLRE, &
SRZNEMER S AR AL
» RPEITHAREE
= EEEIETE ((HEHIETRY 50%)
o Linux B/ME{H
o Towards PREEMPT_RT for the Full Task Isolation
o Customize Real-Time Linux for Rocket Flight Control System
o RTMux: A Thin Multiplexer To Provide Hard Realtime Applications For Linux / EVL
o Memory Barrier

= Memory Barriers in the Linux Kernel: Semantics and Practices
= From Weak to Weedy: Effective Use of Memory Barriers in the ARM Linux Kernel / video*
/ Cortex-A9 MPcore
o Rust ZNFEE

Bl): B 2017 7 Facebook ANERHEHA Rust 12T GEE M 12 E N E M Diem (HI
B2 Libra) FL y

BB =

» EE LKMPG B Rust B 0OMER
o E%Hgln ngﬁaﬂgil

o 25 191 (Jun 18, 20): Rust, KVM
o HMAERER-1+ {ELLRBUR, /¥R N AEM (BRI FEER R
o COSCUP 2023 &1ZTEE
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