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1.1. sleep

1.1.1 sER P IR

a. BcRfsleeplITNEEM M ST H - BIREEZRNISE - F— PS8 Hsleep - F

NS H Aticks, ticksTRNEEARATE -

int main(int char {
int ticks;
if (argc !'= 2) {
(2, "Usage: sleep ticks\n");
(1);
}

b. ZAEX T & AMticks 2 BIH T HIR R BB MANTIEMNE - ticksh AT 0,

ticks = atoi(argv[1]);
if (ticks < @) {

(2, "sleep: ticks should be non-negative\n");

(1);

c. =G Bsleep R EHTHERR -

sleep(ticks);
(9);
1.1.2 SR¥ N 45

make: 'kernel/kernel' is up to date.
Test sleep, no arguments == sleep, nho arguments:

Test sleep, returns == sleep, returns: (1.us)
Test sleep, makes syscall == sleep, makes syscall:

$ python3 grade-lab-util sleep
(4.1s)

(1.4s)

1.2 pingpong

1.2.1 LI EESK
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o RHABMEBPEALIE  FHENEBNEISEIFHTED : received ping from pid
- B E¥ﬁEML&m ERHEHIAREID,

o FTHEMIHBWIHIER BEBEAS—IEBO@HBZEHEIE  AEHAHEMNZEBESREFHTT
£ : received pong from pid - Hrop ERIFZRIFHIZID, EFIHE
HIHAZID,

RIETR R OIAN

TﬁﬁHPﬁAML(TU fn 4 R c2fAIf2¢) ;
2. HDPCZfﬁHﬂ:?L*zﬂ HREMEIE
3. RATRIAERFIAREMEIE -

1.2.2 SRR IR

a BEREMINEE - palmmidNcef ( FARBAREEHEE ) fif2c (KABREFHAREHEE) -

[/ EIRIRAe - Blnik A1

int main(void) {
int c2f[2], f2c[2];
int pid;// HIZEID
char buf[ 1;
int n;

/] BERITEE

if (pipe(c2f) < || pipe(f2c) < 9) {
(2, "pipe() failed\n");
(1);
}

7

b. M Afork(ERE B F RN R - MAEAREREPpidERRIZTHRITIE -

. Ef’ﬁﬁﬁ%%iﬁﬁ: HIZA F 2 P EPERE B IR VA & Rpid,
o WTFRFHREMES - ol LUB pidMgetpid()EREFREN ;

o MMTFHEMS - AN ZBET getppid() BRI R FHZHpid - BZBTuserht 2B E X
getppid( B - FRRARBERB T BB LB R IFENpid,

EUIEARBERENT

o XWTFHE(pid == 0) - EBELXNRHARRIZIHE - BEEERERHEWN PID - : received
ping from pid - RRER AR KIEHIE - B)"pong”s

o NTRHE(pid > 0) - BEXLFRXHARWPIDEAEE - AWFMQFHERERE BMNFHESINEE @
t : received pong from pid - ExEERwait ) RS S FHZEERD -

pid = fork();
if (pid < 0) {
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fprintf(2, "fork() failed\n");
exit(1);

} else if (pid == @) { // Fi##E
/! RAFIHBAREZNEEBR
close(c2f[PIPE_READ]);
close(f2c[PIPE_WRITE]);

// M2 EVE R

n = read(f2c[PIPE_READ], buf, sizeof(buf));

if (n > 0) {
// FEBERZEERIHEN PID
int parent_pid = *(int*)buf;
fprintf(1, "%d: received ping from pid %d\n", getpid(),
/] TESIARR KRR
n = write(c2f[PIPE_WRITE], "pong", 5);
if (n < 9) {

fprintf(2, "child write to pipe failed\n");

}

}

exit(0);

} else { // Rit#z

close(c2f[PIPE_WRITE]);
close(f2c[PIPE_READ]);

N

int parent_pid = getpid();
if (write(f2c[PIPE_WRITE], &parent_pid, sizeof(parent_pid))
sizeof(parent_pid)) {
fprintf(2, "parent write to pipe failed\n");
} else {
/] BFHBREEIE
n = write(f2c[PIPE_WRITE], "ping", 4);

if (n < 0) {
fprintf(2, "parent write to pipe failed\n");
} else {

// MFHRZBZENEE
n = read(c2f[PIPE_READ], buf, sizeof(buf));

2024-10-04

parent_pid);

if (n > 0) {
fprintf(1, "%d: received pong from pid %d\n", getpid(),
}
}
}
wait(e); // FRFFHREERE
}
exit(9);

1.2.3 SKEMEER
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$ python3 grade-lab-util pingpong

make: 'kernel/kernel' is up to date.

Test pingpong lenient testing == pingpong lenient testing: (3.7s)
= Test pingpong strict testing with changing pids == pingpong strict testing with changing pids: (1.5s5)

1.3 find
1.3.1 SRR EK

EXV6 LRI Ffind - BIEE M PERBREFHFBLENMEXHRE TR - MEXHFNENEE - &
BENmIEIN » BB Euser/find.cXX -

1.3.2 SEH P IR
1.3.2.1 BEMERFBESLHEMEHE

1. statE 1K £ 4. ’fETEstatZ%’f’MZliﬁﬁT oIPIR fEtyoeF BRAIMT XA 2SE - HpEH R
BUAT DIR - STHFZEBUNT_FILE - R EISEVNT _DEVICE - XDAT XX REIHIMHT -

\+

struct stat {
int dev;
uint ino;
short type;
short nlink;
uinte4 5
s

2. dirent&E 14 £ b o INEWERTERNEZRPERNENRENER

struct dirent {
ushort inum;
char name[DIRSIZ];

¥
3. strncpy R# & e XTMRYBTESFRS - oJURAASERAHEFFENE
Ay -
char *strncpy(char const char int {
char *os;
0s = s;
while (n-- > 0 && (*s++ = *t++) != 0)
while (n-- > 0) *s++ = 0;
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return os;

}

1.3.2.2 TR

BAREAMEANSUESSE  REREEXKX - HRE - WERfindRE -

int main(int argc, char *argv[]) {
if (argc < 3) {
fprintf(2, "Usage: find <path> <name>\n");
exit(1);

}

find(argv[1], argv[2]);
exit(0);

1.3.2.3 Kl find R £L

1. BEREFEEVRIEEE  ERFEREENFRTS  FREXGRNFFSE - UREEXHERNED
K - ERbuf ARV EZFRF S - fullpath NSEBEEFRFE - originpath IREEEF®E - RIEE—H
MBS REXHNRERBEALE -

void find(char *path, char *name) {
char buf[MAX_PATH];
char fullpath[MAX_PATH];
char originpath[MAX_PATH];
int fd;
struct dirent de;
struct stat st;

strncpy(fullpath, path, MAX_PATH - 1);

//)Cr
F_

fullpath[MAX_PATH - 1] = '\@'; // WRFHFHUE
int len = strlen(fullpath);
if (len + 1 < MAX_PATH) { // WRAEBHZERM
fullpath[len] = '/';
fullpath[len + 1] = "\@"';
}

[/ RERRVERE - BFRREER X EBE
strncpy(originpath, path, MAX_PATH - 1);
originpath[MAX_PATH - 1] = '\@'; // MWBRFFHELUEFHELIE
int lenl = strlen(originpath);
if (lenl + 1 < MAX_PATH) { // MBRBEBRIZERM "/"
originpath[lenl] = "/';
originpath[lenl + 1] = '\@';
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2. @ FopenHEFTHBE R - FHMEEKI -

// FIABRE
fd = open(fullpath, O RDONLY);
if (fd < 9) {
fprintf(2, "find: cannot open %s\n", path);
return;
}

3. I Hread REGEN B -
o fEMmemsetl B ZEbuf - FHEFFEH - BT EFEXHNE RATREE -
o fEMstatfE W IAKIbufPFIERISHELE FAVRES - AT HTbuf2 & N IEERIEE -
o FHMstremp A HIETbufR IS HFZE SnameltE - IRVEEC N HbufPAIEEE -
o MRbufNEF - MBI BAfindERE -
o EREHNE 2N HEEERNWABXHIERATER - HHEEEFEMoriginpath ; X T
A - NEAE R ERfullpath,

// ZEBERAB
while (read(fd, &de, sizeof(de)) > 0) {

if (de.inum == 0)
continue;

// N HE EH R R

memset (buf, @, MAX_PATH);

strncpy(buf, originpath, MAX_PATH - 1);
buf[MAX_PATH - 1] = '\@'; // MARFHFEUEFHFLIL
int buf_len = strlen(buf);

if (buf_len + 1 + strlen(de.name) < MAX_PATH) { // FRIRBEEBHIZERINBIR
// WRAZRERAEBM—PRAL
if (strcmp(path, ".") I= 0){
buf[buf_len] = '/';
}
strncpy(buf + buf_len + 0, de.name, MAX_PATH - buf_len - 1);//HEFF

buf[MAX_PATH - 1] = '\@'; // BREFRFBEUEFFLIL

/] FRESTHIRAS

if (stat(buf, &st) < 9) {
fprintf(2, "find: cannot stat %s\n", buf);
continue;

}
/] MBRZAMREEIA
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if ( (de.name, name) == 0) {
("%s\n", buf);

if (st.type == T _DIR && (de.name, ".") = 0 && (de.name,
= 9) {
(fullpath, buf, MAX_PATH - 1);
fullpath[MAX PATH - 1] = '"\@';
(fullpath, name);

(fd);

1.3.3 KMl 45

$ python3 grade-lab-util find

make: 'kernel/kernel' is up to date.
Test find, in current directory and create a file == find, in current directory and create a file:
Test find, in current directory and create a dir == find, in current directory and create a dir:
Test find, find file recursive == find, find file recursive: (3.4s)
Test find, find dir recursive with no duplicates == find, find dir recursive with no duplicates:

2024-10-04

Too0™)

134 SEHER DL

FRENIRERET - D607 -
Test sleep, no arguments == sleep, no arguments: (16.2s)
Test sleep, returns == sleep, returns: (3.0s)
Test sleep, makes syscall == sleep, makes syscall: (2.65)
Test pingpong lenient testing == pingpong lenient testing: (2.4s)
Test pingpong strict testing with changing pids == pingpong strict testing with changing pids:

Test find, in current directory and create a file == find, in current directory and create a file:
Test find, in current directory and create a dir == find, in current directory and create a dir:
Test find, find file recursive == find, find file recursive: (2.1s)

Test find, find dir recursive with no duplicates == find, find dir recursive with no duplicates:

Score: 60/60
$

1.4 xv6 BNtz 350
P TTexecRRFAMG - XV6& MinitcodelH RIS initi#HiZ -

commands.gdb®l & :

b exec
C
p cpus[$tp]->proc->name
C
p

cpus[$tp]->proc->name

7110

(1.7s)

(1.7s)
(2.2s)

(2.9s)
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RS

(gdb) b exec

tHexecIl— N BIT] - FrhiEiIGDB -

Breakpoint 1, exec ( =0x3fffffdef@ "/init",

12 int exec(char *path, char **argv) {
(gdb) p cpus[$tp]l->proc->name

= "initcode\000\000\00E\000\000\000\000"

Breakpoint 1, exec (

12 int exec(char *path,

(gdb) p cpus[$tp]l->proc->name
= "ipit", '\00O' <repeats 11 times>

=0x3fFfffbefd "sh",
char **argv) {

MR Boh#fTGDBIE A, :
(gdb) source user/commands.gdb

Breakpoint 1 at : file , line 12.

Breakpoint 1, exec (
at 112

12 int exec(char *path, char **argv) {
= "initcode\000\000\000\000\000\000\000"

Breakpoint 1, exec ( =0x3fffffbefd "sh",
at 112

12 int exec(char #*path, char **argv) {
= "ipit", '\000' <repeats 11 times>

(gdb)

- N =3 VRS

_ O] EEES

=0x3fffffdefd "/init",

2024-10-04

=0x3fffffddfe) at

=0x3fffffbdfe) at

=0x3fffffddfo)

=0x3fffffbdfe)

VRREEEE - OETAER

2.1 [o@1

BE AT pingpong3La Tt - IRREEA
ERBIEN -

1/—*

=B
o BEHIEMBIERNintEAc2fFIf2c -
o fFApipe( R BIEEE - REIOERREIEMID

int c2f[2], f2c[2];

if (pipe(c2f) < o || pipe(f2c) <
(2, "pipe() failed\n");
(1);

) A

2. RAAHRBZBREIEEH
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o FApid = fork)WEDF FIHEZERMRHIE -
o FHEMAHBERZERIE
» BERAFHEARENEER - BIRMc2f[PIPE_READ]Ff2c[PIPE_WRITE]if -
» NRHABIZAKERHEpid,
» ERHAEBEALIE - Bl"pong”,
o RXHBMFHBEREEIE
» BERAHEARZENEER - BIRMc2f[PIPE_WRITE]FIf2c[PIPE_READ]If -
v [@FRHBEEAREERIpidHN ping”s
" NFHBZAZEpongHHilL -

2.2 [O)R2
LR ATLAZRAIAMNEBDAEAN—IR ? (&R : EEEEBRIHEENS )

s IFNMHBBYEBERTEGN  NR—THBHEBA-ITEE - Mir—NARRKARN - BRIFY
FERMHE - BERAHBISRIREEE - @ - IR—MERHENEEFIZIREE - M —1HEREE
A SBRIEMSEE -

s MRXHABMFHABHHEBEANSEBEN R - MRARE AR - BLACIHEE - SHIE
Bl

2.3 [O@3

FiZ N RBIRERE -

int p[2]; /* FREEBRM DRI */

char *argv[2];

argv[0] = "wc"; /* REZWTHMIAH"wc" */

argv[1] = 0; /* SEEADINILLERE  BRRREBEEZSHE */
pipe(p); /* BIEEE  p[o] 2EEENER - p[1]2REEMN SR */
if (fork() == 0) {

/¥ THREZE */
(0); /* RUATRERA ( XERIMTe) */

dup(p[@]); /* E#IEENIEIKp[e]  IEXHEIFToIEMEEMIEG */
(p[e]); /* RMEENEE IR */
(p[1]); /* RIAFCBREENEES */

exec("/bin/wc", argv); /* WIT"wc"iER */

} else {
/* HE */
(pl@]); /* RIAEEBIE */
(p[1], "hello world\n", ); /* @EEBEA"hello world\n" */
(p[11); /* RNEEBENER - "NABATHR */
¥

RigFHBRBERMEESR - 2TZEFE  ERELASKEFTL? ATLASERXIHFNER?

s MRFHABIERMEENER - HAENwritelBHUBEREE - BNEEBHNE PR - MFHER
BISEEEE -
o XS  HARKEBRESHEARETH  MAHBESFHZEURI - BRBE D EAEIATT -
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— - SERURKAR

3.1 SRR Cp Al R ey AP o) 2 Ufal e R ?

e fEpingpong=L¥ih - ERfiNAY O R A A E?;:E?L%IEP B3t getppid() BRI BRIV SOHZRIFHAZID -
AEXHEPRBEENNARRAA - RERY S ERERHENHEZID,
o TEfindEa Tt - 2R TG PN FFEMIBRYNRT - SBREER—LEMREKABEZRFEL

B (AT aHE ) BT -

3.2 SLERNAR
7
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