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1.1 HEE#=

7€ Linux/Unix ~, CPU AR ANHPE. RASHZTRE, KR CPU 4T
P APATHIE, RGN AZRATHIITE], R N R G R AT 1 I TE]

R LA CPU (5 FH#AH S & .
B CPUFRIHZ
CPU [ FH s 1t

m f P EfiE (User time)

o CPU AT HI T HERE IR, (045 nices I [R]85 W18 1] ) 27 [|) CPU sy
TS o

B R4 A (System time)

o CPU 7E WAZis 4TI A], f045 IRQ A1 softirg INA]. 4% CPU (5 % m, £
R RO AFAE AN o I (R R AT

B Z5RE (Waiting time)

CPI 7E4545 1/O A 78 BUTTAE BRI ] . 2R G0 B V. 1% A B KIS TR) SR A5 A5 1/0 45
P8, I W] 1/0 AAAE .

m FRE A (Idle time)

RGN TR, SEfFUEREIETT .

B Nice Kf[E(Nice time)

ARG BRSSP 2 (I TA] o

B R E A (Hard Irg time)
Z G EA P T BT AL 2 PR T



B PR E R E (Softlrg time)
FRGE A PR b Wb W BT A 2 PRI TR

m EKKEfE(Steal time)

s 44 (Ginvoluntary wait) 48l CPU [IsHR], BRI hypervisor 184 75— ANk
UKL PR LR R 55 -

N ATIHE top A B CPU I A5 R & TR 75 X

Cpu(s): 0.2%us, 0.2%sy, 0.0%ni, 99.2%id, 0.5%wa, 0.0%hi, 0.0%si,
0.0%st

us: User time
sy: System time
ni: Nice time

id: Idle time

wa: Waiting time
hi: Hard Irq time
si: Softlrg time

st: Steal time

1.2 CPUERZEITE

Linux CPU /v R 1151, #8214 /proc/stat SCAE N 280 5215k, N 1fl & stat
AN FFER], NAZAATE, SFE AR, (HNRIEAR



CPU 15 &, cpu N5, cpuO ... cpun b &A BAk CPU 15 &

cpu 661733 468 503925 233055573 548835 14244 15849 0

Lty 8 ME (. ticks) , A

User time, 661733 Nice time, 468
System time, 503925 Idle time, 233055573
Waiting time, 548835 Hard Irgtime, 14244
SoftIRQ time, 15849 Steal time, 0

CPU T HERTEARWT:

CPU I [8]=user+system+nice+idle+iowait+irq+softirg+Stl

%%us=(User time + Nice time)/CPU I} [f]*100%

%Sy=(System time + Hard Irg time +SoftIRQ time)/CPU I [f]*100%



%id=(lIdle time)/CPU I [i]*100%
%ni=(Nice time)/CPU I} [i]*100%

% Wwa=(Waiting time)/CPU I [f]*100%
%hi=(Hard Irq time)/CPU I} [i]*100%
%0SI=(SoftIRQ time)/CPU I} [i]*100%

%%St=(Steal time)/CPU It} [A]*100%

2 CPUNFAERN#ZIEM

T LL RHELE A% SR AS 2.6.32-220.el6 x86_64 A, kA A k% IS S .
/proc/stat A A2t & L proc_stat_init (O 2L, 730 fs/proc/stat.c HH, N4
WIGHAIT I A o /proc/stat SCAH-AH G BR BN i) 32 7E stat.c 3L

Xf/proc/stat S J77 8 proc_stat_operations.

00152: static const struct file_operations proc_stat_operations = {

00153: .open = stat_open,
00154: .read = seQ_read,
00155: lseek = seq_lseek,
00156: .release = single_release,
00157: };

00158:

FIOT3CHF e % stat_open (), BRI JGHITE K/ size IIAAE S ORAF BN N Ko
(2 BATE R stat B HRAEH .

00128: static int Stal_OPEN(struct inode *inode, struct file *file)

00129: {

00130: unsigned size = 4096 * (1 + num_possible_cpus() / 32);
00131: char *buf;

00132: struct seq_file *m;

00133: int res;

00134:

00135: /* don't ask for more than the kmalloc() max size, currently 128 KB */



00136: if (size > 128 * 1024)

00137: size = 128 * 1024,

00138: buf = kmalloc(size, GFP_KERNEL);
00139: if (! buf)

00140: return - ENOMEM;

00141

00142: res = single_open(file, show_stat, NULL);
00143: if ("res) {

00144: m = file- >private_data;
00145: m- >buf = buf;

00146: m- >size = size;

00147: } else

00148: kfree(buf);

00149: return res;

00150: }? end stat_open ?

00151:

/proc/stat S4B i show_statO) pf #0378 . 14 & 42 17 for_each_possible_cpu(i)
PEER, JE SIS A CPU s, angkATai i (7~ 15 2 ¥ /proc/stat SCAFHH 28 —47
cpu fH.

Cpu 661733 468 503925 233055573 548835 14244 15849 0

00025: static int ShOW_Stat(struct seq_file *p, void *v)

00026: {

00027: inti, j;

00028: unsigned long jif;

00029: cputime64_t user, nice, system, idle, iowait, irq, softirq,
steal;

00030: cputime64_t guest;

00031: u64 sum = 0,

00032: u64 sum_softirqg = 0;

00033: unsigned int per_softirg_sums[NR_SOFTIRQS] = {0};

00034: struct timespec boottime;

00035:

00036: user = nice = system = idle = iowait =
00037: irq = softirq = steal = cputime64_zero;

00038: guest = cputime64_zero;
00039: getboottime(&boottime);
00040: jif = boottime.tv_sec;

00041.:

00042: for_each_possible cpu(i) {

00043: user = cputime64_add(user, kstat_cpu(i).cpustat.user);
00044: nice = cputime64_add(nice, kstat_cpu(i).cpustat.nice);
00045: system = cputime64_add(system,

kstat_cpu(i).cpustat.system);
00046: idle = cputime64_add(idle, kstat_cpu(i).cpustat.idle);



00047:
00048:

00049:
00050:

00051:
00052:

00053:
00054

00055:
00056:
00057:
00058:
00059:
00060:
00061:
00062:
00063:

00064:
00065:

00066:
00067:
00068:
00069:
00070:
00071:
00072:
00073:

00074

}

idle = cputime64_add(idle, arch_idle_time(i));

iowait = cputime64_add(iowait,
kstat_cpu(i).cpustat.iowait);

irg = cputime64_add(irg, kstat_cpu(i).cpustat.irq);

softirg = cputime64_add(softirq,
kstat_cpu(i).cpustat.softirq);

steal = cputime64_add(steal, kstat_cpu(i).cpustat.steal);

guest = cputime64_add(guest,
kstat_cpu(i).cpustat.guest);

sum += kstat_cpu_irgs_sum(i);

sum += arch_irg_stat_cpu(i);

for (j =0; j < NR_SOFTIRQS; j++) {
unsigned int softirg_stat = kstat_softirgs_cpu(j, i);

per_softirg_sums[j] += softirg_stat;
sum_softirq += softirq_stat;

¥

sum += arch_irg_stat();

seq_printf(p,

"cpu  %llu %llu %llu %llu %llu %llu %llu %llu %ollu\n™,
(unsigned long long)cputime64_to clock_t(user),
(unsigned long long)cputime64_to_clock_t(nice),
(unsigned long long)cputime64_to_clock_t(system),
(unsigned long long)cputime64_to clock_t(idle),
(unsigned long long)cputime64_to_ clock_t(iowait),
(unsigned long long)cputime64_to_clock_t(irq),
(unsigned long long)cputime64_to_ clock_t(softirq),
(unsigned long long)cputime64_to_clock_t(steal),

(unsigned long long)cputime64_to_clock_t(guest));

T B ICPUK/MiEuser. nice. system. idle. iowait. irq. softirq. steal),
o A ANCPURAE 1S L (75~1001T)

00075:
00076:
00077:

00078:
00079:
00080:
00081:
00082:
00083:
00084:
00085:
00086:

for_each_online_cpu(i) {

/ * Copy values here to work around gcc- 2.95.3, gcc-2.96 */

user = kstat_cpu(i).cpustat.user;

nice = kstat_cpu(i).cpustat.nice;

system = kstat_cpu(i).cpustat.system;

idle = kstat_cpu(i).cpustat.idle;

idle = cputime64_add(idle, arch_idle_time(i));
iowait = kstat_cpu(i).cpustat.iowait;

irg = kstat_cpu(i).cpustat.irq;

softirqg = kstat_cpu(i).cpustat.softirg;

steal = kstat_cpu(i).cpustat.steal;



00087: guest = kstat_cpu(i).cpustat.guest;

00088: seq_printf(p,

00089: "cpu%d %llu %llu %ollu %llu %llu %llu %ollu %llu %llu\n”,
00090: I,

00091: (unsigned long long)cputime64_to clock_t(user),
00092: (unsigned long long)cputime64_to clock_t(nice),
00093: (unsigned long long)cputime64_to_clock_t(system),
00094: (unsigned long long)cputime64_to clock_t(idle),
00095: (unsigned long long)cputime64_to clock_t(iowait),
00096: (unsigned long long)cputime64_to_clock_t(irg),
00097: (unsigned long long)cputime64_to_clock t(softirq),
00098: (unsigned long long)cputime64_to clock_t(steal),
00099: (unsigned long long)cputime64_to_clock_t(guest));
00100: }

104 4738 CPU bbb vk 8, 104~105 47314 CPU 454 rp b fi) 1)
W REL . R proc/stat U, KT AT EE NR_IRQS AN Wl S H 4L
R s ok, (HIRATIALES Fam i A D& e =, X2 & 2 /proc/stat
A, intr —ATJETHIR Z1E A O IR A

show_stat () % G SRBGHEFE DI B netxt. A% 8 Bl I TH] btime
Fir A BIEE P I FE processes. 1FEI TR % procs_running. BHZEFIEFEEL
= procs_blocked FIFTH io 2K EFE S S

00101:  seq_printf(p, "intr %llu", (unsigned long long)sum);
00102:

00103: / *sum again ? it could be updated? */
00104: for_each_irq_nr(j)

00105: seq_printf(p, " %u", kstat_irgs(j));
00106:

00107: seq_printf(p,

00108: "\nctxt %llu\n"

00109: "btime %lu\n"

00110: "processes %lu\n"

00111: "procs_running %lu\n"
00112: "procs_blocked %lu\n",
00113: nr_context_switches(),
00114: (unsigned long)jif,

00115: total forks,

00116: nr_running(),

00117: nr_iowait());

00118:

00119: seq_printf(p, "softirg %llu”, (unsigned long long)sum_softirq);
00120:

00121: for (i = 0; i < NR_SOFTIRQS; i++)

00122: seq_printf(p, " %u", per_softirg_sums[i]);



00123: seq_printf(p, "\n");
00124:

00125: return O;

00126: } ? end show stat ?

00127:

3 Linux CPUS BAZEEBHRMES
FEAF AL top v, MR G M 2530 CPU v SR INE,  m] LLSR 52 RllHr s 1a) 1R B
) I 5T SR8 CPU (7T 22

top M A ERINIE WL T, 245 3 FPRIET— k. AT LU top  -d <l a] (Al pE > Sk
FeE RET A, 4 top -d 0.1 B top -d 0.01 2%, top $ATIN, ALl “s” #, Bk
I ] [E) B o

FATTATLCRE CPU A< B8 (A B B B AR, 41 0.01 b (H AR BB A4 2 757 fig
g EAERIULEE S CPU 5 R ? Linux R GeHe ity CPU i I A5 B 77 L B9 RG i 2

FRPERTTE 2347, FAT 140 Linux S M85 /proc/stat ST N 2k 15 CPU (I,
e R R /proc/stat /4L B RS A k. B4

(1) /proc/stat SCAFH TN A AT 2 A 2
(2) Z A £hlHi/proc/stat H [KEHE 2

cpu 926 04160 5894903 20280700
cpu0 80 0473 3677236580300

3.1 /proc/statf BIEIREENLIEE

/proc/stat ' CPU %0#if5 &, AT ticks. WL H N4 R4 jiffies, KiCHR
GBIk, LI ticks HE

cpul 13 0 200 368639630000

ticks (25 e RGN Bl Wi i IR A BG, %5 WD HZ (A 2%, B ticks =
1/HZ. HZ [HII RN, fENZIR R aT & . a8 L& RHEL6.1 W%, BlE
HZ {4} 1000.

[root@ssd boot]# uname -a



Linux ssd 2.6.32-131.0.15.el16.x86_64 #1 SMP Tue May 10 15:42:40 EDT 2011 x86_64 x86_64 x86_64
GNU/Linux

[root@ssd boot]# cat config-2.6.32-131.0.15.e16.x86_64 |grep CONFIG_HZ
# CONFIG_HZ_100 is not set

# CONFIG_HZ 250 is not set

# CONFIG_HZ_300 is not set

CONFIG_HZ_1000=y

CONFIG_HZz=1000

[root@ssd boot]#

HZ (M, s SR i e B 8cs . T AW g2 /proc/interrupts H i gl (g A5 4k,
K5 HZ B . 24 HZ /{80 1000 B, ticks [ BTk 1/1000 #2, Bl Ams.

Every 5.0s: cat /proc/interrupts |grep LOC
Tue May 15 15:54:22 2012

LOC: 1621246 308599 28013 16995 37126 95699
1159285 2399641 552961 63923 58053
20580 17037 49626 1004223 48133  Local timer interrupts

3.2 CPURIAXRFIHEEEH

e W RE R, SEET CPU RIS R, BIAEA ticks BB — IR
include/linux/kernel_stat.h "1, AFAHRN s 508 1, L TH KRB R CPU FIHRE R W
account_user_time () J&5H /4 CPU {5 .

00111:/*
00112: * Lock/ unlock the current runqueue - to extract task statistics:

00113: */
00114: extern unsigned long long taS k_d e|ta_eX6C(struct

task struct *);
00115:

00116: extern void @CCOUNt_uSer_time(struct task_struct *,
cputime_t, cputime_t);
00117: extern void @CCOUNt_System_time(struct task_struct *,

int, cputime_t,




00117: cputime_t); _
00118: extern void @ccount_steal time(cputime_t);

00119: extern void @ccount_idle_time(cputime_t);
00120:

00121: extern void @CCOUNt_process_ticK(struct task_struct *,
int user);

00122: extern void ACCOU nt_Steal_tiCkS(unsigned long ticks);
00123: extern void ACCOU nt_id|e_tiCkS(unsigned long ticks);

TEWNAZ T H —A> per CPU 45 # kernel_stat, %[ JHIskids% CPU FIHIME A HuE XA
include/linux/kernel_stat.h /.

00039: DECLARE_PER_CPU(struct kernel_stat, kstat);

00040:
00041: #define kstat_cpu(cpu) per_cpu(kstat, cpu)

BEVR I Bheb W7 I Cticks ), 3t 23 558 kernel_stat 2% & A 844N B 5348 B (1)1 . /proc/stat
SAFHIE, R LERR SN B, WAZ IR ANS 8 T /proc/stat H £ .
/proc/stat H ) CPU 135 HUJE 8T kernel_stat £k 51 48 & (AR T 2011 2K

3.3 CPUH BAZRFHEMIES
MR AT AT, FRATAT LA PR 4518
(1) Linux CPU &y F 2 2 hid4fi/proc/stat SO Hh R A 43017 R
(2) /proc/stat 1 EHREFGE A ticks, B 1/HZ 75,
(3) WAZHBEA ticks <3 BB — ¢k CPU i HI{5 s

(4) CPU [ HIZHRIIR BN L/HZ #b,
4 Linux CPUEBXEEEM?

HRMER BB B ERUETTEIE R, BEFE CPU (5§ AR s sl E Rtk
HEFE CPU (R B BANE . BIAE RS V) IR BUR =il Linux (19 CPU 23S AL AT
RE YRR .

A2 Linux (1) CPU A AT SR RE A ERf 2 25w REANHERA, WA A5 00 T H B
Pl oL ?



4.1 Linux CPULBEXRRNEHIER

TEFTIHEZ AT, Linux AR 76 BRI B BT s 50557 CPU A FE G o, B 1/HZ 70 5555
— o WP, HaFHRUYE EABATRIRE . LB, i ks
Bhep i (Timer Interrupt) .

BTN, BB A fEIEAT. HEERE AdBATI A, HERE B igfT. Ak
Wrisf, HERE Cagty: A28 =XKWk, PRI EEBERE A 04T . 28 =ik b, 2t
2 CizfT.

Pl Linux W% CPU (F IG5k, 7E565 1 NS 2 P e], MR &
FIUEFE B fEIsTs TR stinds TR B A CPU M5 5. [FIAEIERE, 7028 2 IAEE 3
OB, JE T ERE B AT CPU T L. XFE, S EUT Linux W% CPU %
G AUER .

KA CPU S HEANEMRRE L. el AN, ZETZREREREE.
e BT FRDORS BE A L/HZ Fb

ProcessA Process B ProcessC

Time

4.2 topfr S CPU{E R ZR ARG ?

SAHE A Bl Wy Y A A A2 2 RBERE T S, A L CPU 7 IR ANHE 15 D0 o
I top fir 4 CPU A I 2 77 YRR b 0 RS I E A AT G o

# HZ [1{H 0 250, W ticks {H A 4ms; #5 HZ {4 1000, W ticks {54 1ms. 7 HZ
4 250 I, HEERERE AR EETRIRE KT 4ms, CPU 5 F Rk viErf. HZ 4 1000 I, i
B KT 1ms, CPU (5 &5 sk UERf .

BB RED, CPU fy FIZRAHER ; A 5 I 18] (8] K /N T B e T, P REANHEERA
IR BERE A BE IR BRI 7 ST W S i i 58 TR 2



421 HIFIFEE

B GERRRGSEIN Z) . BERE Al HEREIER

BEREEL ] sleep OO Bexit (O 25 pR BdbA PIRAFe M, X8 pR Klox 8 R 1 RS
AT BERE U L 5

B CYHTHERE IR A 5E R Ceurrent->counter=0)
EH T S0 A B 0] i g sl o Ok 58T 1)
B R IRKENRET

MRS TFPAT KM E R AT, HERA SR .. ERR R4,
IXSh AP ARk Y need_resched O, Wit B2, U AR FERE 7 schedule() £ 33T
CPU,

W RN, R ARG TR PR A

ANE RN R RG IR M, HAEWH ret_from_sys_call () , HiX
ASMRECIAT R FE R E ORI, R, W R R . A, A MRS IR
[ IR U BE R e 7 3R 28R 2 AR 18 o IR G T FH R [ 2L B I N AZ A T
RIATBENVH P2, TR F B s — e e, Rk, ERFIRH P&, Raitdd
P AZ %A BRI S A A e

422 HIRIFERXRENE

ArLAE S vmstat @74, SR EE RGP R DI IEL,  cs SR EE S D) R
MIEL, nT DAl PRGBSOk, £ /proc/config.gz 1745, thJX’I‘I#%%EHTO

0] DL i 25 A /proc/sched_debug SCAEN A, SKRMEED)H kB (nr_switches) .

[root@ssd proc]# watch -d -n 1 ‘cat /proc/sched_debug |grep nr_switches'
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