FERZAREZLIXER
EHIRE: BERE (AS) Af(E): 20215108250 F403:20~05:20

23l UEER: FS e

ZEIREL: .U, EREEBNEAE.
AFIREEMALA. FLEF18T/IE, H6Tl,

5. &5, WS AR B ER—ERE,

—. (1053)#llizf =R

1. [ 1 RAMARERERERARTRABIENZINERIAPZE, UEMFRPSEHND

o}

2. [ 1TERF EBREHIRIriscv SV32R LT, satp. H—RITRIAME _RITRIUX =75
HMIETTSHERER, EaR—TER, EXNTTEATNEREREN,

3. [ 1 BP4RRESEF BT Failk.

4. [ 1 B RN, ER% (RR) WEEANRUMEFWMST (SF) HEEE.

5. [ 1AGRRERNIZETE SRR RHEZNMTRAMEAE A SR IBX R RIHAENRSNER
18E,

—. (2p)R=EE
6. REAEMNSHXAFHEEERRAZZMNE R BIERE, EERRERBEYZE, RiZEH
I7—RDE, RETEFEH_(6)_.
BEATEN: RER. SMER
7. TERBIKEFRE (Buddy System) HREFERRLEF, BERAGFANNADTAZET, &

Ey>x, 3= TRKNADBETHAFRERBE, &PEE_(T1)_IREH, &ZR
B_(7.2)_R&EH.

8. R&K (TLB) BRBPDERFRAILEIAFRRMEARNSE, E_(8)_HNEBZREK.
BERFRN: #2)R, SRR, MEDIR
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af://n18

10.

11.
12.

13.

BERERIERE, BFHTIRFN—TBENBEA, TS IS AIRFEuE
WS ABRT—EXE, RANESRFRE_(9.1)_FEME, BHRERELNZREES
=_(9.2)_BEE.

BTERAFTEN: HE. @, 9%
Bepis R EIZMETHENERERRN, HEBRNEMEES THEETLEEZE
ik, #HMSE_(10)_RIR.

CFSEESEENZIRE"_(11)_"
BFSEERZZE_(12)_ZENREEREA.
B=ATEIN: BT ZRATY

Rz E (Priority Inversion)@38, RIERZHHIN_(13.1)_#HZ KT EFRF_(13.2)_#
T AREIFENIR,

=. (68%)EE ™A

14. (207)

1.

) 7S TERIZLIZ, uCore  rCore RIERILSHEBRXURRY, 10 1.1) RIS
X TRl 1.2) EERIMPSE, REWBBEEFTITH T B

) BT AR, ERRSHER TR A GIEN, BRI T EfRID? BRARRR
S8

@l WF RRIFEFE, IRBIFE—THIREERS, ZPISHKIZBE, S5
RR EEARE KRR,

) ERPSHITRGERNIME, BFRE (Wlibc) RBRAGARSERBNEENIEES
788, ERISC-VLEERSHNFTEFRRE ao-a7 ., NERIIXM syscall AR ARRZ R 68
BARGEANG TS, ERMEXM IR UEANESSHNRARFANG ., S5KIFR
A, MITRIERSERSHRERFSHNKRLE, SHENERIIFMEREIE., RE BT
FIEN 64 MSHNARER, BPERAFGRANTREZENRIEBAT:

>H

const int ARG _NUM = 64;
long syscall(long id, long arg[ARG_NUM]) {
for(int i = ARG NUM - 1; i >= 0; i--) {
// 1R¥8< stack push ZEfll x86 BY push 1L, BERN: sp = sp -
sizeof(long), *sp = arg.
stack_push(arg[i]);
}
register long a7 __asm_("a7") = id; // a7 = id

asm("ecall");
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MEREMBARAAE, FTEE ch2 WEAM L, @I ERRERII EAiE, SR
BRELRAY, MHNEMESE, W get args RE, ZRHNEEFNA trapframe /
TrapContext SEETT args EMIR, 1R: STHMERMAHBENA,

C hrfUA:

const int ARG _NUM = 64;
void usertrap(struct trapframe *trapframe)
{
uint64 cause = r_scause();
if (cause == UserEnvCall) {
trapframe->epc += 4;
uint64 args[ARG NUM];
int id = get args(trapframe, args);
= syscall();
+ syscall(id, args);

return usertrapret(trapframe, (uint64)boot stack top);

70 ocoo
}
int get args(struct trapframe *trapframe, uint64* args) ({
int id = trapframe->a7;
// YOUR WORK
// R EREAXAS IS EE AT

return id;

Rust hRfGES:

const ARG _NUM: usize = 64;
#[no_mangle]
pub fn trap handler(cx: &mut TrapContext) -> &mut TrapContext {
let scause = scause::read();
match scause.cause() {
Trap: :Exception(Exception: :UserEnvCall) => {

cx.sepc += 4;

let mut args: [usize; ARG_NUM] = [0; ARG_NUM];
+ get args(cx, &mut args);
- cx.x[10] = syscall(cx.x[17], [cx.x[10], cx.x[11l],

cx.x[12]]) as usize;

+ cx.x[10] = syscall(cx.x[17], &args)
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CcX

pub fn get args(cx: &mut TrapContext, args: &mut [usize]) {
// YOUR WORK

/7 R EREMRBHIAEER, T—ERRR rust EENE

15. (10%)

) BERFEARHTTEEREENINERTA?

) BETTEEREES ERNHEREEZNXZTA?

. ) EABeladyIl%, HisHMiFSHEBeladyIRINTTEEREE.,
) R TTEEREENSHEANSUE BARE A

C) REEHBENAFIARIFIIAT:

u b W N —

a, a, b, a, d, a, ¢, d, b, d, a, ¢, b, b

BOE, YHREZHENTUEE 3 T, FLRU. FIFO lMMAEFEEREEMS, aREZ D

IRERTT? BREANFRTRE,

16. (2097

1.) BEGEAREERRZRAITRNTIERE.

2. ) BECEREERRRETRNLIERE,

3. ) E—ABRBNXAZRIRMITENRSHR, A/ (pagesize) F16FT (Byte) , X
15256 F TRUREINMENEZSE) (virtual address space) , B256FTHIYIENIFEH)
(physical memory) . RAZHRIZEK, TERM (F—RITFKRI, page directory entry,
PDE) X/N\A1T F1; TIRIN (BE-KTIRIA, page-table entries PTES) A/NR1T =9, 1
PRERRAKNRLFT, 1T IRKNRLGFT, TEFREUSFFEE (page directory base
register, PDBR) &7 7 TNEZRRMMERBIE (FRTTXNT) .

BTG (8 bit) -
VPN12 VPN11 VPN22 VPN22 OFF3 OFF2 OFF1 OFF0
IEftAE =t (8 bit) -

PPN3 PPN2 PPN1 PPNO OFF3 OFF2 OFF1 OFFO
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PDE#&=\ (8 bit)

PT3 PT2 PT1 PTO I R W X

PTEA&Z\ (8 bit)

PFN3 PFN2 PFN1 PFNO I R W X

He

PFN3 PFN2 PFN1 PFNO: ¥JIET1S (WIS, Frame)

PT3 PT2 PT1 PTO:XRMIETTIS>>4

I(Inaccessible): I==1FRNMHIEFEE; I==0RRRFPFEFE.
R(Readable): R==1FR/RNHEAIE; R==0FRRNHEZEIE,
W(Writable): W==1RTANHAT; w==0RTNHZILE,

X (Executable): X==1FR/RHEAHIT; Ww==0FRRIHEZEILHIT,

A THIEAFRBEIEXHHR, L T256F TRYIERAEFZENIE.

Physical Address 0x00: FC 00 00 00 00 00 00 00O 00 00 00 00O 00 00 00 00
Physical Address 0x10: BC 00 00 00 00 00 00 00O 00 00 00 00 00 00 00 00
Physical Address 0x20: 00 00 00 00 00 00 00 00O 00 00 00 00O 00 00 00 0O
Physical Address 0x30: 00 00 00 00 00 00 00 00O 00 00 00 00O 00 00 00 00
Physical Address 0x40: 00 00 00 00 00 00 00 00O 00 00 00 00O 00 00 00 00
Physical Address 0x50: 00 00 00 00 00 00 00 00O 00 00 00 OO 00 00 00 00
Physical Address 0x60: 00 00 00 00 00 00 00 00O 00 00 00 00O 00 00 00 00
Physical Address 0x70: 00 00 00 00 00 00 00 00O 00 00 00 00O 00 00 00 0O
Physical Address 0x80: CA FE BA BE 00 00 00 00 00 00 00 00 00 00 00 00
Physical Address 0x90: AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA
Physical Address Oxa0: 00 00 00 00 00 00 00 00O 00 00 00 00O 00 00 00 00
Physical Address 0Oxb0: 8C 9A A9 00 00 00 00 00 00 00 00 00 00 00 00 00
Physical Address Oxc0O: DE AD BF EF 00 00 00 00 00 00 00 00 00 00 00 00
Physical Address 0xd0: BB BB BB BB BB BB BB BB BB BB BB BB BB BB BB BB
Physical Address 0Oxe0: 00 00 00 00 00 00 00 00O 00 00 00 00O 00 00 00 00
Physical Address 0xf0: CC DE E9 00 00 00 00 00 00 00 00 00O 00 00 00 00

{REPDBRA 0x10 , BEIZE TIIEMIZEDESENNEMIEAZF, EREENNEIE-RIIER
HUEHIENINES, 6 _RITRTYIEHNIAS, YEREFRETNYEIEIAS,



3.1) Virtual Address 0x03
3.2) Virtual Address 0x17
3.3) Virtual Address 0x29
3.4) Virtual Address 0x3c

S 3-34RMAVNER, FNE—NNERMESME, Rty
17. (10%)
ERETHING, AREEES:

#include <stdio.h>
#include <sys/types.h>
#include <unistd.h>

#include <stdlib.h>

int main() {
for (int i = 0; 1 < 2; ++i)
if (fork() || (fork() && fork()) || !fork())
printf ("A\n");

}

1. ) H4T fork() REBARE, KHABNFHRENROED IRHTA?

2. ) RIREEFIERIBIT, BHHSDOD "A? EREEIRBIER,

3. ) WMRK printf("a\n") BEHRAN printf("a"), WEFKLMEMLA "A" KINEREE

%, ItA? FERGHIENERmEESR,
18. (8%)
FXSEI AP ch3RIEFIRE IR 2 R 7 Stridel)—LERF ., EERIEFWN TR TFStride&EERE]

@o
1. ) BRAWEEZRFIRE nin priority = 1 , 2, 3 MR, EoFIXNAIBigStridesEREES
Y
2. ) TER/NAEZELNHME—THIERN stride K/NAIELEREL
(int) ( proc_a.stride - proc b.stride) > 0 KER proc_a > proc_bE@ttiﬁo X
PEERREZEFRRONG? MRE, BIEA. MRAE, BEEEFABRTEHE (KRR
BigStride EBRERISERZEF) .
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