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1. proc X FRGER I

BHTHILInUXPAZIEIE SCAF RGUHE L SKBL T proc X FRSE, B — MEMSIFRSE, TELinux/EamL
B (mount) F| T /procH % b, procillid HELISCAHIRERLL H %1975 AR BT R RS S ML =,
Fi VA APREN" T iR 2G5 B — D& " XSO B A B E TR B, 2
FERFHRIZRL T — MO Linux PR BRI BN, I HREERIER GRS T Ba@z, MERFER. &
SRR REARY, B eI A] POBEIEARER SO R ST AR TR (Effiread, writePRESE)

2. BiH BT

Linux0.11 AR E SSIUE I RS, k@G SR X RS2 A B2 O, AT AR RETE
A XHRGER , BT T 2 — N proct F R %8, FEAEMINIX 1.0 RS Hh—
RIGHTR SR ——procsef, FEEAR RN AL B B E N SEFR AT proc X AR R GRS F IIRE,

1. E5E, 18 MINIX 1.0 SXHFERGEHN proc SR II— #2828, 78 include/sys/stat.h SRR
55 25T R SRR R E X, HARH T :
#define S_IFPROC 0050000
2. JPRTSCA BRI RTINS . TE5E 37 AT/e iz, RS T:

#define S ISPROC(m) (((m)& S IFMT) == S IFPROC)

3. psinfo 45 EEId mknod RGTHMENL, AT AR ESCREFAI SRR, 18 fs/namei.c SXPEH
HFEES mknod EEH A —ATAEEIR], BIREE 647 IS :

if(S_ISBLK(mode) || S ISCHR(mode) || S ISPROC (mode))

4. proc XM ARGV TAEROZTER S RAPHEB 2 JFHE, iGN PR #i37/proc HA
#yr/proc HE PB4 R, RINTERSERGIMESG, WIHCEECEHAHPS, HAGEH
H sys_mkdir #1 sys_mknod BEGEZ BRA TR T, mAZ0EH mkdir #1 mknod 224t V8 FH K141
R HFMGE R AL, BAAERIA AR TS A SEEE mkdir #T mknod P 2R G2 F K14
M PSR, NH/ZSSIUXPME O B AR TR

£ init/main.c XA 13 17EE kX stat.h
#include<sys/stat.h>

TESE A2 AT R mEHINA NCH, & X mkdir #1 mknod P/ 225t FH BRI 2K

_syscall2(int,mkdir,const char*,name,mode t,mode)

_syscall3(int,mknod, const char*, filename,mode t,mode,dev t,dev)

5. TEAR S R G Z 5 dhproc X HF RGEWIGAIE: Bz /proc BN /proc H TSNS
=1

WO

1E58 234 4T E AR AR G AN RS, VA mkdir BEERIE/proc H3%, JEA mknod i
5 i]% psinfo 5
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mkdir ("/proc",0755) ;
mknod (" /proc/psinfo",S IFPROC|0444,0);

HT proc XHRGNH PSR RUZ LM, ATRA ¥ mkdir RIS — 2580 mode BIER:
H“0755"(rwxr-xr-xr), FTRARYF root RS ILE, HERH P HEEdE AR H 5%,

¥ mknod EEUEE — NS5 mode MIEIZ N “S_IFPROC|0444", FrRiXE—1 proc X, KR
90444 (r--r--r--) , XA,

mknod BRELIIEE =S8 dev AR UEIAZS PTARIIR &S . N T proc XHRGUKRE, 4w
SRR AE X, proc XK E AT DUELIX M-S e SUHHR SR 4G R, fildn,
Al D 0 XM psinfo, 1 XM meminfo, 2 X} memap,

6. $X&l fs/read_write.c XA sys_read A%, LKA —RAIE if AWER, HHRM—Nf1E
A, ARESanR:

if (S_ISPROC (inode->i mode))

return psread(inode->i zone[0], buf, count, &file->f pos);

XFE, MXERAN proc XPERT, SRSV psread BREGHITAME T, (&84, psread FREISEL
(R

o inode->i_zone[0], XEt/2Z Al H mknod EEIHEER dev —IX&EH S

o buf, APZEEWX, #ENAEFETERH read BEEEANRE NS, HTEBIAX

P SRR 2
o count, WURMMREFEII read MEIEARE =128, HT W buf fEAIZIIXAY
PN

o &file->f_pos, f_pos & b—RIFEXHLE RN AL BRI B, XBAHULIBTEE, FhN
psread PREIA T5ZARE S EE £ 8 & A5 24 f_pos HIME,
7. HTIXEEH T psread L, FrPARREAESE 32 17U Inan MUAS A B LR £k

extern int psread (int dev, char * buf, int count, off t * f pos);

8. psread IS TESs/procfs. X, PREIEIASAN R :

int psread(int dev,char * buf,int count,off t * f pos)
{

// printk ("dev:%d\n",dev) ;

struct task struct * p;

int i, j = 0; / /2B N Epsbuf fer FE BN BImfLE

unsigned long pte;

unsigned long* page dir base = 0;

unsigned long* page base = 0;

unsigned long log _cnt = task log id;

struct task log* task logs = get logs();

[/ F—IRMpsbuffersBEHREIAN EoFF R, FEGEEEE S IR F R £
[/ A= Npsbuf ferH, BEEPITEEIMNfor TEIMA
if (! (*f pos))
{
memset (psbuffer, 0, SIZE); //WpsbufferZWIAIL O

switch (dev)
{
case PSINFO:
/ /T Mpsinfo i MR



j += sprintf (psbuffer+j,
"pid\tppid\tcounter\tstate\tstart time\n");

/ /WP ATHIHAE, HNpsinfo i MIRE

//NR_TASKSHNRGIRAMIESEI 2 E X

for(i = 0; i < NR TASKS; i++)

{

jS) task([i];
if (p == NULL)continue;

j += sprintf (psbuffer+j, "$d\t%d\t%d\t%d\t%d\n", p-
>pid, p->father, p->counter, p->state, p->start time);
}

break;

}
/ /¥ psbuf fer PRYE BIEIEIH A 2 A A bu £z BAL
for(i = 0; 1 < count; i++, (*f pos)++)
{
if (psbuffer[*f pos] == '\0')
break;
//put_fs_byteFMERK—FWNERIE £s BiaeENFHEAL,
/1 BB =N 2R char B, BN SE R char« KA

put fs byte(psbuffer[*f pos], &buf[i]);

return 1i;

psread BRE R IETAE A



1T dev XN BVIB4],
B {EE—RES N
psbuffer

pshuffer FEY{E E1%2EY
—» count EEIAAFEN
buf

0 H H TSRS N proce heh s, AT AR Flswitch-case & hil&hty), I H OB B

enum DEV_TYPE

{
PSINFO, MEMINFO, MMAP, TICKINFO, KMSG,

TERGUZFE XM, T RER:

#define SIZE 4096 / /R KN
char psbuffer[SIZE]; / | TE R RAF G R AR B



psinfo&fixifa BRI R : P YRR, FIEERHISEENERS A
psbuffer+j

PR Bsprintf22% init/main.c SXHFEHEE 200 1719 printf BRECE A NAZvsprintfiz T SEEL,
It HIREFTENR mAs &, JRASAN

static int sprintf (char* tar, const char *fmt, ...)
{
va_list args;

int 1i;

va_start (args, fmt);

// write(l,printbuf,i=vsprintf (tar, fmt, args));
i=vsprintf (tar, fmt, args);

va_end(args);

return 1i;

9. A 2361 TR ALPY PEs A

mknod ("/proc/meminfo”, S _IFPROC | 0444, 1);
mknod ("/proc/mmap", S _IFPROC | 0444, 2);
mknod ("/proc/tickinfo", S IFPROC | 0444, 3);
mknod (" /proc/kmsg", S IFPROC | 0444, 4);

10. psread K%+ meminfoilisr:

case MEMINFO:
// I¥iimeminfo i bR
J += sprintf (psbuffer+j, "pageCount\tfreePageCount\tusedPageCount\n");

int free = get free info();
j += sprintf (psbuffer+j, "%d\t\t%d\t\t%d\n", PAGING PAGES, free,

PAGING PAGES - free);

break;

Hrh, PAGING_PAGESZMAZE LHIZ, ARERMNTFE L

#define PAGING MEMORY (15%1024%*1024) // SAPIFL5MB, EAFXREZ15M,
#define PAGING PAGES (PAGING MEMORY>>12) // 3T YN AE TR

get_free_infoPREUE XAEmm/memory.c, J&FAZHImem_map®id, oI = R 7T

int get free info()
{
__asm("cli");
// BN E R
int 1, free = 0;
for(i = 0; i < PAGING PAGES; i ++)
{
if (mem map([i] == 0)
{

free ++;



__asm("sti");

return free;

11. psread ¥ mmap#i 73

case MMAP:
// Z%vm (mm/memory.c)
j += sprintf (psbuffer+j, "The first 5 values(0x) of
page dir table:\n");
for(i = 0; i < 5; 1i++)
{
pte = page dir base[i];
j += sprintf (psbuffer+j, "%d\t%081lx\n", i, pte);

j += sprintf (psbuffer+j, "The first 10 values(0x) of page table mapped
by the second pte:\n");
pte = page dir base[l];

page base = (unsigned long*) (pte & OxXFFFFF000) ;
for(i = 0; i < 10; i++)
{

pte = page basel[i];

j += sprintf (psbuffer+j, "%$d\t%081lx\n", i, pte);

j += sprintf (psbuffer+j, "The linear address(0x) of physical pages
mapped by these 10 values:\n");
for(i = 0; 1 < 10; i++)
{
j += sprintf (psbuffer+j, "$d\t%081x\n", i, (0x00400000 | 1i<<12));
}

break;

page_dir_base (HSZyoMbik) #EFHICR T OIEFEEH ML, WHEISNHR, X\ uidkE
psbuffer; page_dir_base[110552/1 01 H 5%, 163l YAl Sz BT ML Y 01 2% & ik
page base, lE[fipage_basefi10MI1#RI *ﬁ‘Wﬁlﬂ%@Jpsbuﬁcer, 0x004000004% —4 T H

TRt T DU R AR Mt A Eﬂﬁﬁ\ﬁ%ﬁm%ﬁiﬂliﬂ: JETH O TR WU FR AR Bt AR
{)ﬁﬁzl«no

12. psread K% Htickinfo#ifi sy :

case TICKINFO:
j += sprintf (psbuffer+j, "$1d\n", jiffies);

BHGR F AR jiffies i &,
13. psread R+ kmsgHli o :

unsigned long log cnt = task log id;
struct task log* task logs = get logs();

case KMSG:



i += sprintf (psbuffer+j, "pid\tstate\tjiffies\n");

for(i = 0; 1 < log cnt; i ++)
{
if(j >= SIZE)
{
return -ENOMEM;
}
j += sprintf (psbuffer+j, "%d\t%s\t%d\n", task logs[i].pid,
map2state (task logs[i].new state), task logs[i].jiffies);
}

break;

Hr:

if(j >= SIZE)
{
return -ENOMEM;

N T PRSI E R 2, ERdEE IR psbufferSMUA T,
get_logsHlitask_log_id A TElinux/sched.h,

extern int task log id;
struct task log
{
long pid;
long new_state;
long jiffies;
i

extern struct task log* get logs(void);

FAC SRS R, HFREEH SR, SRS R s ss FRSIE R 2
AEELUAIETS

T XERREER -

struct task state entry task trans table[MAX TASK TRANS];
struct task log task logs[MAX TASK TRANS];

long task trans count = 0;

long real trans count = 50;

// int first five pids[MAX P]; // EFRHEI5Mpid

// int pids init = 0; // first five pidsEEHAILAL
int task _log id = 0; // task_logs F—FKIEFKMIRS

PR get_logstR k4 psread ETREUE RS ftask_logs— TMEI, task_logsicst 7 EME R :

struct task log* get logs(void)
{

return task logs;

FEIREOZ R



inline void record task log(long pid, long new_state, long jiffies)

{

// int i = 0;

// linux0.l118G5MNMHRREIER, pidH0o-4
if(pid < 0 || pid > 4) return;

if (task log id >= MAX TASK TRANS)

return;
// EFHEE
task logs[task log id].pid = pid;
task logs[task log id].new state = new state;

task logs([task log id].jiffies = jiffies;

task log id++;

A A PR B RIS Je B R E T FH R #record _task_logf HAZ N IEWIIS AR, Lt
an, MHRERZE:

RECORD_TASK_LOG ( (*p) ->pid, TS READY, jiffies); // ZZRECORD TASK LOG

#define RECORD TASK LOG(pid, state, jiffies) record task log(pid, state,
jiffies); // ENXTFlinux/sched.h

R, FEARZFERNR T EEE RPN procshini. NHANEwFEG, Hcatim iR,
20
3. 181785

1. psinfo

[/usr/rootl# cat sprocspsinfo
pid stat father counter start_time
0 B 1 O k

|
4
3
6

2. meminfo

rocsmeminfo
rePageCount usedPageCount
© 881
& ],I roc

root B 7 7 i meminfo
i nf o

The first 5 values(0x) of page dir table:
0 00001027
1 00002007
2 00003007
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3 00004027
4 00000000
The first 10 values(0x) of page table mapped by the second pte:
00400007
00401007
00402007
00403007
00404007
00405007
00406007
00407007
00408007
00409007
The linear address(0x) of physical pages mapped by these 10 values:
00400000
00401000
00402000
00403000
00404000
00405000
00406000
00407000
00408000
00409000

O 0O J o U W N B+ O

O 0O J o s W N P O

4, tickinfo

[ usr rootlft 1s 1 ~proc

root root o 1 . meminfo

root root ) ‘ T psinfo

root root @ 7T T tickinfo
sprocstickinfo

5. kmsg EMAX_TASK_TRANS 300, BICRAT3005RAH (5 S

pid state jiffies
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready

Wait
Running
Ready
Ready
Running
Wait
Running
Ready

1
1
1
1
2
2
2
2
2
2
2
Running 2
2
2
2
2
2
2
2
2
Ready 2
2

O R O R P O F O R P O R ORF P O FP O F B O

Running
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Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running

Ready
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49
49
49
49
49
49
49
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Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Ready
Running
Running
Wait

Running

49
49
49
49
49
49
49
49
49
49
50
50
50
50
50
50
50
50
50
50
50
50
51
51
51
51
51
51
51
51
51
51
51
52
52
52
52
52
52
52
52
52
52
58
58
58
58
58
64
64
64
64
64
73
73
74
74
74
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Ready
Wait
Running
Ready
Wait
Running
Ready
Wait
Running
Ready
Wait
Running
Ready
Wait
Running
Ready
Wait
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Ready
Running
Wait

Running

74
80
80
80
81
81
81
84
84
84
85
85
85
85
85
85
89
89
89
89
89
89
89
94
94
94
94
94
95
95
95
95
95
96
96
96
96
96
97
97
97
97
97
98
98
98
98
98
99
99
99
99
99
111
113
114
114
114
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Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready

Running

114
115
115
116
116
116
116
116
116
116
116
116
116
120
120
3088
3088
3088
3088
3088
249661
249661
249661
249661
249661
249727
249727
249727
249727
249727
249863
249863
249863
249863
249863
249863
249863
249863
249863
249863
250591
250591
250591
250591
250591
250669
250669
250669
250669
250669
250946
250946
250946
250946
250946
251137
251137
251137
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Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait
Running
Ready
Ready
Running
Wait

251137
251137
251443
251443
251443
251443
251443
251655
251655
251655
251655
251655
252067
252067
252067
252067
252067
252112
252112
252112
252112
252112
252640
252640
252640
252641
252641
252794
252794
252794
252794
252794
254080
254080
254080
254080
254080
254207
254207
254207
254207
254207
254250
254250
254250
254250
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