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1.1 trace

1.1.1 LGP

o Bitftuser/userdIINREEN .

int trace(int);

o ftuser/usys.plFIINBFRAFERABFR.

entry("trace");

e TEkernel/syscallhnIIANR GRS,

#define SYS_trace 23



b. f£kernel/proc.hffYprocErafRaiZNuint64 mask, Fitkernel/proc.chy
freeprocERETHAAN

p->mask = 0;

B LEXS— TR BIERHFRIERE NN, c. TEkernel/sysproc.cRiZMsys_traceSLIl, B5T
EiEargintEEZEANNE—NSE, ELSHUIRE-1, BNESFIHENmaskIfES
F—NBEL

uinte4 sys_trace(void){
int mask;
if(argint(0, &mask) < 0){
return -1;
}
struct proc* p = myproc();
p->mask = mask;
return 0;

}

o ftkernel/syscall.c/fisyscalls#ian"[SYS trace] sys trace", FiaiN
syscall_names=fFeRE R BREFTED

static char* syscall names[] = {"", "fork", "exit", "wait", "pipe",
"read", "kill", "exec", "fstat",
"chdir", "dup", "getpid", "sbrk",
"sleep", "uptime", "open", "write",
"mknod", "unlink", "link", "mkdir",
"close", "rename", "trace"};

o frsyscallFiERBRSERRICHIBarginRENGE— 1M SEintZ .
« WRBRSRERE, &mask>0iRBBiZA AR T traceRAARM, WIEELHIIR
FERENIOMNES R, ER1NETITED,

int argo;
argint(9, &argo);
p->trapframe->a0 = syscalls[num]();
if (p->mask > 0 && (p->mask & 1 << num)){
printf("%d: sys_%s(%d) -> %d\n", p->pid, syscall names[num], arg@, p-
>trapframe->a0);

}



e. fEfork RGEE FBRISEI RN MBS LUMEFHE A SOHIEAImask,

safestrcpy((char*)&np->mask, (char*)&p->mask, sizeof(p->mask));

1.1.2 SEISMRNESSR

1. trace 32 grep hello README
trace 32 grep hello README
: sys_read(3) -> 1023
: sys_read(3) -> 966

: sys_read(3) -> 70
: sys_read(3) -> @

2. trace 2147483647 grep hello README
trace 2147483647 grep hello README
: sys_trace(2147483647) -> ©
: sys_exec(12248) -> 3
: sys_open(12248) -> 3
: sys_read(3) -> 1023
: sys_read(3) -> 966
: sys_read(3) -> 7@
: sys_read(3) -> @
: sys_close(3) -> @

3. grep hello README

$ grep hello README
$

4. trace 2 usertests forkforkfork
: sys_fork(-1) -> 64
: sys_fork(-1) -> 65
: sys_fork(-1) -> 66
: sys_fork(-1) -> 67
: sys_fork(-1) -> 68

: sys_fork(-1) -> -1

10: sys_fork(-1) -> -1
: sys_fork(-1) -> -1

OK

6: sys_fork(e) -> 69

ALL TESTS PASSED




5. ./grade-lab-syscall

piacesy@piacesy:

$ ./grade-lab-syscall

make: ‘kernel/kernel' is up to date.

Test trace 32 grep =

Test trace all grep

Test trace nothing =
Test trace children
sysinfotest ==

Score: 34/34

1.2. sysinfo

1.2.1 LGP

= trace 32 grep: (©.8s)
== trace all grep: (1.1s)
= trace nothing: (1.8s)
== trace children: (9.7s)
sysinfotest: (1.6s)

o Bitftuser/userdIINREEN .

int sysinfo(struct sysinfo*);

o ftuser/usys.plFIINBFRFERABFR.

entry("sysinfo");

o TEkernel/syscallhnIIANRGTERES.

#define SYS_sysinfo 24

b. Ekalloc.cHhizinkcount_freememERE AT+ ERIRIAFFTEL.

o BRI, BREHTSRARFIIRRNFTSREFRIEL,
o MRIEHFBINESARFRAHTITEL
o BEIRREZRAFHRIEUS N RERIA/NRIARIRIRFEFT L



uinte4 kcount_freemem(void){
struct run* r;
uint64 count = 9;

acquire(&kmem.lock);
r = kmem.freelist;
while(r){

count += 1;

r = r->next;

}

release(&kmem.lock);
return count * PGSIZE;

c. ftkernel/proc.cAizilcount procEREITE ZH MRS IUNUSEDARTHTZEL,

o BHHERTITEHE.

o SREEHZIRIAZAIM, BERAREAKIZEL
o MBEHENRZ, HAUNUSED, MEcountinl,
o METEEREREL.

o JREJUNUSEDIRZSAIHTZEE.

uinté4 count_proc(void){

struct proc* p;

uint64 count = 9;

for(int i=0; i< NPROC; i++){
p = &proc[i];
acquire(&p->lock);
if(p->state == UNUSED){

count += 1;

}

release(&p->lock);

}

return count;

}

d. 7£kernel/defs.h/riRnkcount freemem#lcount procfY=HE, e. 7
kernel/sysproc.casciminsysinfo.hsk324, m/EiRI0sys sysinfosCIf,

o BEBA— sysinfoBiafR, mMfE@idkcount freemem#icount procif#{TIK
{E.

o FAargaddrikEN PSP HEEMERsysinfofSfRFIIbIL,

o TfaFAcopyout RENGRZEHFRIsysinfolE IR S HIEI NSRBI,



uinte4 sys_sysinfo(void){
struct sysinfo info;
uint64 addr;
info.freemem = kcount_freemem();
info.nproc = count_proc();
if(argaddr(0, &addr) < 0){
return -1;

}

if(copyout(myproc()->pagetable, addr, (char*)&info, sizeof(info)) < 0){
return -1;

}else{
return 0;

}
}

e. fEkernel/syscall.cisyscallsFsyscall names#ZE+ BN [SYS _sysinfo]
sys_sysinfo"#0"sysinfo" LA{&iEFEF0trace$JEN,

1.2.2 SEREAIEEE SR

e sysinfotest

$ sysinfotest

sysinfotest: start
sysinfotest: OK

-:::s ﬁi]EEEUEE|=:
2.1

o Bicfttrace.clmainBRE Xt maskSEuHTIOE, HARMNERAtracefiZL,

o JFFtraceREVEFANMIZS, #HAsyscall®Z], m/EVEMAsys_traceiRZ].

o sys_traceBREHIEXT HRIHTERIMaskHIZIZ E.

o ZIEMEZIAFE, (FHexecEEFITMaskSEEHIHS.

o ZIEBRERRGERBR, fEsyscall BEPESINZEREREMaskPRI A
HITIEE, &NTNHITITED.

2.2



syscall. \ S hE Y TN RFSABM MRS, Eusys.plhpILlFEG S

print " 1i a7, SYS_${name}\n";

syscal. \BTFRBXN NI RS RARSINEEISFasa7. 1Esyscall.cdr, syscall.hshpy
REARmS AT IREsyscallsSEATPIIN RS INAFREARE, ETEERERREA
WSHITAR.

2.3

fEsyscall.chflsyscalls#iEd, RiEsyscall hd R FEARRESIZE 7 NES INES
TEFAREL, syscall REFIRIE

p->trapframe->a7

RNRFERRS, miafEsyscallsEHPREGINNIRRAARE, BT RAM. m
[&syscalli& & FeiE FRYR EIETFRTE

p->trapframe->a0

2.4

o argintREBFMNENPNSEFRE—Nnt(E.
o argaddriRZF AT NENNTSEEREN— 1N uint6ME(E /i,
o argstriREFAfetchstriREUAFEN N SEFIRE— 1N FR/FER,
o Hrpfetchstr TN HEnHFEAYBIEZS B IE s B It =T R S BINZ
ch

o ZKlAfetchaddrAF N HRIHZEAII A PISTEEBIAIuint6HES HZE!
Rz,

o syscall.chYargrawRE TN SRTHERtrapframe PRIV R S ARIEN T2
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