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Schedule Class~ Labs~ xXv6~ References Piazza

Tools

Lab Utilities
Lab Shell
Lab Allocator

naterials

Selection of Operating System |
Available on the 6.828 schedule.

Lab Lazy allocation
Lab Copy on-write

Lab Uthread and alarm
UNIX

Lab Lock
« Youtube Unix intro )
s The UNIX Time-Sharing System, Dennis M. Ritchie : Lab File system am Technical Journal 57, number 6, part 2 (Jul
« The Evolution of the Unix Time-sharing System, Del Lab mmap
s The C programming language (second edition) by K

RISC-V Emulation

s QEMU - A fast and popular RISC-V platform and CPU emulator.
# o User manual

Lab network driver Hall, Inc., 1988. ISBN 0-13-110362-8, 1998.
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79 X9 HIRA: EXHRETENNRSEEM (HE).

1. ZEHEM.

BT AR T LARZIEAMRF R R MR E AR «
M EBH R, «

ATHERR SR -

FREREHE R AEANE IFREFAEN. «
BRI RN A A A -

LRSHIIEN R crash M panic B, AMTE debug? «

W WV W WY

TE: ABEHNEE, EEahMRZET TS, -
2. THER.

BEFE—SEEHL, FERITIRELS, PIHETSTHEER 2T
EMEEE LT BN E EE— 1 IR . BRIt BN R 4R
FEhAE . RIRATR) RIS 2R IR E T EALA root BHDAEREAR T, ST 3R
BRI SERFRRT . E8: KENAEERIELHENTENES.
crash/panic, HNIFAFRFEITE, MWEITHRM. «

1) HE—FHZER. «

TESTFE. ARMGY fF R, Linux 5.0 A, «

EREMFFEAE (sys_call_table) hE—MRSFEA, BMMACEENFR
SriE A IRFRET (B0 my_new syscall)), TERTAIZSEEBREEHITEN—2a) “hello,
I have hacked this syscall” SAETFER A O B ER S4B AR,

HANE ioctl Z45AR AN, EEFFERETHNESHI_NR joctl. FLFE
B RFR AT sys_call_table]  NR_ioctl]fJ38M, iLEHIEM my_new_syscallORRE],
SEJRTE my_new_syscallQRRE HITEP—a)1E, B FEE) sys_call_table[  NR_ioctl]$5
B FRREL . -

2) HEERRHEE R AR AR IRE R, -

3 A clone RETERARGIEIRMIES, clone RFAASZ  NR clone. ©
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root@benshushu:/mnt# insmod testsyscall_issue.ko

191.649281] testsyscall_issue: loading out-of-tree module taints kernel.

191.679779] testsyscall_issue: module verification failed: signature and/or required key missing - tainting kernel
191.817883] Found the sys_call_table at ffffoee011732b20.

191.964776] replace system call ...

191.965620] walk_pagetable get pte=0x7FFFC003

191.965807] mkwrite pte=0x800007FFFC403

191.967559] walk_pagetable: pte=0x800007fffc403

191.968034] got sys_call_table[29] at 0.

191.984000] Unable to handle kernel write to read-only memory at virtual address ffffe0e011732ce8

191.984900] Mem abort info:

191.985070] ESR = 0x9600004f

191.985330] Exception class = DABT (current EL), IL = 32 bits

191.985566] SET = 0, FnV = 0

191.985720] EA = 0, SIPTW = ©

191.985911] Data abort info:

191.986069] ISV = 0, ISS = Ox0000004f

191.987128] CM =0, WR=1

191.988815] swapper pgtable: 4k pages, 48-bit VAs, pgdp = ( ptrval

191.989668] [ffffoOE011732c08] pgd=000000007ffffO03, pud=000000007fffe®O3, pmd=000800007fffc403, pte=00e0BOB04173279

b2 =R YN EEIES RS
» 44K Linux &5 M1

> W M Linux 2 M % O R
> ARM6444 28 4514

> ARMGZ}WT,_-_, 191.994840] Internal error: Oops: 9600004f [#1] SMP
31 B 191.996028] Modules linked in: testsyscall_issue(OE+)

. > P 191.998209] CPU: 1 PID: 565 Comm: insmod Kdump: loaded Tainted: G

> Linux Iji]*Z Wﬁﬁiﬁ 191.999715] Hardware name: linux,dummy-virt (DT)
N 192.000771] pstate: 60000005 (nZCv daif -PAN -UAO)

>> /‘\égﬁ]ﬁ%)qﬂ 192.003707] pc : hack_syscall_init+0x49c/0x1000 [testsyscall_issue]

. N I\ 192.004347]1 1r : hack_syscall_init+0x438/0x1000 [testsyscall_issue]
> LlHUXEHL]j ;]:ﬁ 192.004973] sp : ffff80002451F5b0

192.005440] x29: ffff80002451f5b0 x28: ffff800024549c00
192.006139] x27: 0000000000000000 x26: 0000000000000000
192.007305] x25: 0000000056000000 x24: 0000000000000015
192.008007] x23: 0000000040001000 x22: 0000ffff88cadd44

g g ——————
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52 Zriga. misc || 32
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73 3. SFATE

74 45 4: slab

75 I S5: VMA

7.6 EE% 6: mmap

77 Fiw7: MBS APHTE

7.8 i 8: OOM
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710 M CERERS
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8.1 L% 1: fork #0 clone
82 IEiHo: PiEuiE

83 =in3: HOSTIPHE
3.4 ECie 4. HIEWVIR

85 Iriss. i Rt

3.6 LI 6: percpuTE
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11.1 ZE%5 1: printk

112 30k 2. 2t

113 ZCi% 3: procfs

11.4 015 4: sysfs

11.5 EZE3% 5: debusfs

B9%E [FIPEH
91 Fris1: B

92 im0 T A
53 I 3: RCU

%.E ‘[’Wf‘ﬁﬂ 116 50y 6: {FF frace
11.7 %% 7: Fin—-F0RES
101 0k91: tasklet 118 364 8: FRATEGE
102 Tw2: T I \ 119 s g: kemnelshark FE o7

11.10 3% 10: 547 oops 1%
1111 % 11: FRperf TEFEHTHEESTR
1112 ZFY5 12 FE perf

1113 5E15 13 : {FF slub_debug & AFHIRE

1114 ZE% 14: Eﬁmmleauﬁgmﬁdﬁﬁ

BB E B ERUT RS GifD _ : :
131 301 HugEss 1121 2 21 : kdump TEHNECHE 4- %ﬁ?ﬁﬁﬂﬁmlﬂ—lmﬁ =D
132 Sy 0: PIEE— BB THRS 1122 Z045 279 kdump FEHE0EE 5 ’E CEﬂtUs 7.6 FEHENA S kdump (FREEY
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