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6.5081: Operating System Engineering ~ Schedule Class- Labs~

Links to notes, videos etc. on future days are copies of materials from the 2020 version of 6.5081. We will update the notes as the course progresses. The

N
lecture notes may help you remember the lecture content, but they are not a replacement for attending lectures. (] .4 \' (P 12111)
Wednesday Thursday Friday
Sep6 sep 7 sep 8 sep 9 sep 10
Labor Day Reg Day LEC 1 (ab): Infroduction and examples (handouts: xv book: 2020 o
et Wk (Ov ,
Preparation: Read chapter 1 (for your amusement: Unix) ver VlPV\/
Homework 1 due: Question
Assignment: Lab util: Unix utilities
sep 13 sep 14 sep 15 sep 16 sep 17 ;IEE B k d
LEC 2 (TAs): C and gdb LEC 3 (ab): OS organization and system calls (2020: notes, DUE: Lab util | H 5 acC groun
Preparation: 2.9 (Bitwise operators) and 5.1 (Pointers and boards, video)
addresses) through 5.6 (Pointer arrays) and 6.4 (pointers to Preparation: Read chapter 2 and xv6 code: kemel/proc.h, kernel
structures) by Kemighan and Ritchie (K&R) defs.h, kemellentry.S, kemel/main.c, user/initcode.S, user/init.c,

R 7E AL (Positioning)

Assignment: Lab syscall: System calls

sep 20 sep 21 sep 22 sep 23 sep24
LEC 4 (ab): Page tables (2020: notes, boards, video) LEC 5 (TAs): GDB, calling conventions and stack frames RISC-V  DUE: Lab syscall e 1 —_— e
Preparation: Read Chapter 3 and kemnel/memlayout.h, keme (2020: notes, boards, video) N E E } b t .
vm.c, kemel/kalloc.c, kemel/fiscv.h, and kemel/exec.c Preparation: Read Calling Convention { l“ AH A 7N ( XN1p1tion
Homework 3 due: Question Assignment: Lab pgibl: Page tables
sep 27 sep 28 sep 29 sep 30 oct 1
LEC 6 (ab): Isolation & system call entry/exit (2020: notes, video) LEC 7 (ab): Page faults (2020: notes, boards, video) DUE: Lab pgtbl L
Preparation: Read Chapter 4, except 4.6 and kernel/riscvh, Preparation: Read Section 4.6 , 2z T } iy
kerneltrampoline.S, and kemel/trap.c Homework 5 due: Question %)/Z I~ ( eac 11113,)
Homework 4 due: Question Assignment: Lab traps: Traps -
oct4 oct5 oct oct 7 oct8
LEC 8 (ab): Q&A labs LEC 9 (ab): Interrupts (2020: notes, boards, video) DUE: Labtraps  ADD DATE VN ﬁ‘
Homework 6 due: Question Preparation: Read Chapter 5 and kemel/kemelvec.S, kemnel/plic.c, B U (IIldeX)
kernel/console.c, kemeluart.c, kemel/printf.c

Homework 7 due: Question
Assignment: Lab cow: Copy-on-write fork

oct 11 oct 12 oct 13 oct 14 oct 15 S IA il Lal
Indigenous Peoples Day LEC 10 (ab): Multiprocessors and locking (2020 notes, boards, IV JAS ap

S8 N A5 S5 UL T

TR AT e e
SERUR BTN % Q)

P (FHD AR, Xh S AR

lab 2 VA ELHERe, AT I LR

WA R0 S5 W AR DD % 5 et H
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LIRS Y-
K
TEGELE, LA user/call.c A1, I make fs.img HPEAE BRI HAT user/call.asm, BIEILARFLT, 25Tk, AERISC-VIY LR <. Arfra S, MIEME: CFmHA
HKALFE Answer)
1. TEEBENZAT A, printf HUENME 13 W2 A: a0-a7, a2
2. {EWBEUEH] 1 RREF R g2 Ar BATISREIRED . g0 B BEE] Sx) v. SRS ) SLEE 25 P BE B main()
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2.3 %L H L (Lab)

A - T

m e

SR

It

inux ] Windows T %%
x H] Windows T %%t

. BEENENRGAEESSER

MMicrosoft Store'{ i Ubuntu 20.04.6 LTS

< @ Microsoft Store ubantu on windows Q )

Ubuntu 20.04.6 LTS i

Canonical Group Limited

41 % 134

2024 © Mit6.S081. All rights reserved.
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Loutil SEIH SR, BRG]

sleep FEFEIRHR

pingpong PiHEFE ping &H B/ LTS B

primes FEFE G 1R, Q%@fg

find 37 3 R G A ST G M4 E RIS
(as

xargs HEHEEZEZ M4, EL—1MmE3A
— NI

2. system calls RGAHME, HMBEHFSHZS
pIE: e

trace ilt}tﬁfﬂ/l\ﬂ%):%%}?’ %W?‘E’%?UT@K%
Za A, CLEF W IR B B IS4
sysinfo Hiith R4f5 B NN e17i

W57 % (Plan)
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H 1 (Index)

SR HTT (Lab)

S8 A AT 55 LT
(Task)

KK (Prospect)
[ (Q&A)

Page: 13 / 21



{Mit6. 5081 4u) EEXRFENENRRENAT - HIERFRITF E@EXEFE

3. page tables FEfULZIPIER Py 77 WL T3

e speed up system calls 7 M N #Z A& A 3L W77 % (Plan)
= X BRI RS (da ho) -
H 5t (backgrounc
° pr Int a pagetab | © :J:T Epﬁi@&ﬁ?ﬁ% . N e A7 (Positioning)
e detecing which pages have been accessed ﬁlﬁl ff RS (Exhibition)
g Lyjﬂ\ﬁ:—i’@ w\ﬂ%’ ﬁg//l\ﬁﬁ%ﬁiﬁ I‘Eﬂ j\‘i # % (Teaching)
V2 B (Index)
4. traps H A EHL ] AT (Lab)
o RISC-V assembly [&liszACRSIRAR RS N I dm AR S84 44 5 T
Eg (Task)

KKJEHE (Prospect)
1% (Q&A)

o backtrace iy H i AR I BT BRI UK [F] 3l ik
o alarm $AT H & X MR ZL

5. copy—on-write fork COW ML, 2EIR & | il B 2

e
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6. multithreading % £ f%E B9 % (Plan)
e Uthread: switching between threads ﬁﬁ):'é&z BEiA (Overview)
zjz %5'3 I‘E—IJ H@L‘Fit}] *Tl‘% 5% (Background)

1 > Al N H €A (Positioning)
e Using threads 1@)5@%%2%%@51{‘%\%%’ 1&%1‘% N gL (Positioning

fEf 7R (Exhibition)

é&@ﬁ # % (Teaching)
e Barrier SCULR & i (LFEBERE) B (Index)
7. networking SZIN A 2% & AL > FSH T (Lab)
3. looks ATLLASCR R {136 b o i1

(Task)

e Memory allocator TLALINAFIEL, HFBURI LM KR (Prospect)
AN EREM R E CPU 2 B NWAFHH % (QUA)
A CPU Jilt
o Buffer cache M # SC M =i 2 A7 B N FEA 43 Bic
a4l AL 2 e A R B — N P T
B, RN IR AR R
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9. file system W7 7% (Plan)
e large files 1'%3&*/I\ET§%? %lﬁ%?’f]:é&lﬂ{% HEA (Overview)
Be, $ETREANSC O IR A 18 (Bacsroun)

e symbolic links é%if#ﬁ”@?q‘%%ﬁ$§/@b\%§:f§ i?ig(j;si?zn?g) |
10. mep 15— ERCACC AL BL IS B A e,

# % (Teaching)

E %ﬁﬁ‘ HTJ‘ iiﬁﬂli& TE B (Index)
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(Task)
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2.4 SIS N BATSS T (Task) W% 7% (Plan)

MR (Overview)
| COrmETETErITEIETEETETE .

ok N E L (Positioning)

2 RS

0 TG AT . LRI, fi

S

rocee. AT COW M. SEUN ML Bl

: Implement the UNIX program sleep for xv6; your sleep should pause for a user-specified number of ticks. A tick is a notion of time defined by the xv6 kernel, namely the time between

\ two interrupts from the timer chip. Your solution should be in the file user/sleep.c. /ﬁ_} Fll—l|:l % i—{ ( E Xh lblt 1 01’1)

LEERRRINAE:  SEAERARIIAT 1 QI R A AE LR B TR IR AR B ATRE, xv6 AR AR B RRAT K INCPUZFAF B8 8] F — RIS IR LR . kernelr —ANUEFRAT I
“{fPID. il ffisyscall:

AR S — AR ABERR I A7 9B A TR (RS, fork IR A FHEFEAUPID, 7 FERER, IR0, %[ A (T()dchlng)

o fork: JFAUREint fork(). R

o exit: JiMlint exit(int status)e {FJIEUETEIE MIEREFF (R BT IR FLR AR5 AT IO BEURAT TR I status RS, ORBIEWIBH, 1R

H I (Index)
o wait: Jii%lint wait(int *status). WHFPUEFZIRHN, GZFTUEFEPID, FRERRMOIR HURAEAEEF] *statusihl . WRBATI) TIERE, waitiE -1, ~
. Jiiflint exec(char *file, char *argv(1)s fEJIRIER — AN, FMBITEMHBEC PAT. BATRIGRM-1, BATHRINUARIZEL, TIFG M DALE T AT a4, 3

R COWRMA).

TEf AL HURELF A %/L n/éj\ (Ldb)
file descriptor: PRSI, M BIPR, wTbL AR ERTIECHR . Fke BRI

2TORICAHHEFF
ASCPEHATIF L, SRR RN . FANIE » NIy £
FEbbAT (1 A SR T2, ORbRIERN, LEhR ¢ shell{FE I3 NS IR (R T TIG, (E2 e s 15— B U %5"4 W%{ %J\ﬁ

R S . (Task)

// Ensure that three file descriptors are open.
while((fd = open("console”, O_RDWR)) >= 0){

lfég:gﬁi;{ ﬂijl{):ﬁég)é (Pl’OSpect)

¥

}
© Mit6.5081. All

o ALEER. SLUIAIRE =ANE 4y
L o LR E MIEH E R EER T
o o SEHIREEARE DO SZ AL B (S AR

$ QEMU: Terminated

® root@ APTOP-55DGUAMS: /xv6-1abs-2021# . /grade-lab-util sleep \ ~ A
make: ‘'kernel/kernel' is up to date. PY &% Q&‘-:_A/l\4£R H(J IEE% JI‘% g/r\ -[/‘[Eéiz gl 5 1%
== Test sleep, no arguments == sleep, no arguments: OK (1.4s) )< 7\5 ;j (_\_[‘ ’

Test sleep, returns == sleep, returns: OK (0.9s)

== Test sleep, makes syscall == sleep, makes syscall: OK (©.9s)
root@LAPTOP-55DGUANMS : /xv6-1abs-2021# ] X\
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.44 (Conclusion)
o H B S FHROR R

R ki 8 2 AR 55 4%, A H IR FE A,

Hik iz 4k
o MEIMSEEREGISOIH, FEBESRAEFEE

TRRES Xt LE/sa
TRTE VERRIRI RS pdf SLEFAE - pdf RN
SE e Tl iz RS (%28 pdf (A3 L {ZEEUAS-uploader
Tl L T Fafatm TEUE.pdf FEMEERAES-host
ST P a i AL T Fafawm- B pdf RS- worker
ARG SUSe &R, pdf BilmCES-frontend
Hith TR HEREIES

RKEPFUHLTIRERI ik, H5h B3I 2 5
MEA S S AR GEMEE /AR

BRIERGRITR. LERXEF
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MR (Overview)
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>
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1% (Q&A)

d

1. BRI A B

2. B Typst2. NewCM3. Noto*
e Slides )74k H NewCM #1 Noto

3. WOl Z MR (A

Thttps://os.educg.net /#/
2https://github.com /typst /typst
3https://git.gnu.org.ua/newcm.git
‘https: / /fonts.google.com /noto

hKRF -

BRIERGIOT TR ERXEHR

>

577 % (Plan)

MR (Overview)

B & (Background)

% FH 5E AL (Positioning)
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# % (Teaching)

H 1 (Index)
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SIS N B4 S5 DL IR
(Task)

RKJEHE (Prospect)
% (Q&A)
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