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. = . #include <trace/subsys.h>
18 ) 3A 7 B FlT:subsys/file.c L) perine TrRACE(subsys myevent
B £ :include/trace/subsys.h | Void funclvoid)

g {

#include <linux/tracepoint.nh> trace_subsys myevent(arg, task);
DECLARE_TRACE(subsys myevent,
TP_PROTO(int arg, struct task_struct *p), }

TP_ARGS(arg,p));
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#include <trace/subsys.h>
static void probe_subsys _myevent(int arg, struct task_struct *p)

{

printk(KERN_INFO “myevent! arg=%d tsk=%p¥n”, arg, p);
}
static int _init myevent_probe _init(void)
{

int ret;

ret = register_trace_subsys_myevent(probe_subsys_myevent);

J

static void _exit myevent_probe_exit(void)

{

unregister trace_subsys myevent(probe_subsys myevent);
tracepoint_synchronize_unregister();
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@sys/socket.h @include/linux/inet.h

socket() sock_create() Vi MMER, fd7EL , struct
socketZz{# .

inet_aton() in_aton() dotXPNY EEX F 5% /N
A MBEIZEH#,

connect() sock->ops->connect() JrybZBEET S
connect()FFME 5L,

sendmsg() sock_sendmsg() Ayt—IFEE, BRIIC
set_fs(KERNEL_DS)¥ %,

recvmsg() sock_recvmsg() Ayt—I %, BHIIC
set fs(KERNEL_DS)¥ %,

close() sock_release() Vb ER.
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— text formattingZz & 32—+ v TE

Monitor(Linux PC) Target(Linux Board)

. . . )
# | -u 11111 P
nc - -u . ;
_____ Application }
cpu0 total:1699243330

klogd[ 3629]: 402020 ( 0. 0%)
probe—cputime[ 4043]: 373870 ( 0. 0%)
syslogd[ 3626]: 353810 ( 0. 0%)
events/0[ 6]: 27400 ( 0. 0%)

sync_supers[ 106]: 16510 ( 0. 0%)

Linux kernel

probe-cputime

UDP | | . \
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<::;'] sched_switch |

_______________

USBINIC
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/* Copyright (c) 2010 Hitachi, Ltd. */
/* TODO: add error check */
#include <linux/version.h>
#include <linux/init.h>
#include <Tinux/module.h>
#include <linux/kthread.h>
#include <linux/string.h>
#include <linux/types.h>
#include <linux/delay.h>
#include <linux/smp_lock.h>
#include <linux/sort.h>
#include <asm/atomic.h>
#include <Tlinux/netdevice.h>
#include <linux/ip.h>

#include <1inux/in.h>

#include <Tlinux/inet.h>
#include <net/udp.h>

#include <trace/events/sched.h>

#define MODULENAME "probe-cputime"

MODULE_DESCRIPTION("Tracepoint module for
measuring cputime.");

MODULE_LICENSE("GPL");

#define UDP_HOST "192.168.220.1"
#define UDP_PORT 11111
#define INTERVAL 1000
#define NCPU 2
#define NBUFS 2
#define NPROCS 256
struct cputime_struct {
struct task_struct *tsk;
pid_t pid;
u32 cputime;
u32 padding;
char comm[TASK_COMM_LEN];
} cputime_data[NCPU] [NBUFS] [NPROCS];
static atomic_t cur_buf_idx[NCPU];
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static int cmp_cputime(const void *a, const void *b)
{ /* for sort function */

u32 x = ((struct cputime_struct*)a)->cputime;

u32 y = ((struct cputime_struct*)b)->cputime;

if (x < y)return 1;if (x > y)return -1;return O;

static void add_cputime(struct task_struct *tsk, pid_t pid,

P

{,7/* TODO: USE HashTable */

]

e et e

- I~ \\\
int cpu = smp_processor_id(Q); CpUtlmehuﬁ '
int buf_idx = atomic_read(&cur_buf_idx[cpu])%NBUFS;
int i;

/* total time */

cputime_data[cpu] [buf_idx][0].cputime += cputime;
if (pid == 0) { /* idle task */

}
for (i = 2; i < NPROCS; i++) { /* other task */

cputime_datalcpu] [buf_idx][i];

cputime_data[cpu] [buf_idx][1].cputime += cputime;
return;

struct cputime_struct *e =

if (e->pid == pid) {
e->cputime += cputime; break;

3

if (e->tsk == NULL) {
e->tsk = tsk; e->pid = pid;
strncpy(e->comm, tsk->comm, 16);
e->cputime = cputime; break;

— e e e e e e e e e e e e e e e e e e e e e e e e e e -

e o = = - - - - ——
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71 static int helper_running = 0; 100 do {
72 static struct task_struct *helper_thread; 101 int cpu; |()()F) k)IC)(:I(
73 static char send_buf[1024]; 102 int buf_lastpos = 0;
182 if (si 1 ding( t)) break LlOO-L16O
. i signal_pending(curren reak;
kernel thread function 105 msleepCINTERVAL)
106 for (cpu = 0; cpu < num_online_cpus(); cpu++) {
74 L75-L165 107 int 13
75 static int helper_func(void *arg) 108 int bufidx = (atomic_inc_return(&cur_buf_idx[cpu])-
76 { /* function for thread */ 1)%NBUFS;
77  dint err, optval; 109 ' '
78 static struct socket *sock; 110 /* sort */
79  struct sockaddr_in addr; 111 _sort(cputime_data[cpu] [bufidx], NPROCS, sizeof(struct
80 cputime_struct), cmp_cputime, NULL);
. 112
52 lﬁ?tzﬁifiiliéé |= PF_NOFREEZE; 113 /* format text */
83 daemonize(MODULENAMES' ’ 114 buf_lastpos += snprintf(send_buf+buf_lastpos,
1 ) 1 ’ sizeof(send_buf)-buf_lastpos,
84 ﬁ 1ow_s1gna_(SIGKi%L), 115 "%23s:%10u¥n", cputime_datal[cpu] [bufidx][0].comm,
85 elper_running = 1; 116 cputime_data[cpu] [bufidx][0].cputime);
86  unlock_kernel(); ud Socke 117 u32 totaltime_h =
8 _____.YH E) _______ cputime_data[cpu] [bufidx][0].cputime>>10;
Sg/’ /¥ setup iocﬁet *éAF INET. SOCK DCRAM Y, 118 for (i = 1; i < 11; i++) {
i _err = sock_create(AF_ , — » 1119 u32 cputime_h =
' IPPROTO_UDP, &sock); : cputime_datalcpu] [bufidx][i].cputime>>10;
2, _ ' | 120 if (cputime_h == 0) {
91} /* TODO:fix host addrress */ 121 buf_lastpos += snprintf(send_buf+buf_lastpos,
92: memset(&addr, 0, sizeof(struct ! sizeof(send_buf)-buf_lastpos,
Isockaddr_)); _ ' 122 "¥n"); break;
93! addr.sin_family = AF_INET; 1123 }
941 addr.sin_addr.s_addr = | 124 buf_lastpos += snprintf(send_buf+buf_lastpos,
\ in_aton(UDP_HOST) ; i sizeof(send_buf)-buf_lastpos,
951 addr.sin_port = htons(UDP_PORT); 1 125 "%16s [%5d] :%10u (%2d.%1d%%) ¥n",
96, ' 126 cputime_data[cpul [bufidx][i].comm,
g;: Optxa1 = 1;k c . SOL SOCKET | 127 cputime_data[cpu] [bufidx][i].pid,
! sock_setsockopt(sock, — ; 1 128 cputime_data[cpu] [bufidx][i].cputime
| s 3
ki?zﬁ&?%%ﬁ???: char*)&optval, 129 (cputime_h*100/totaltime_h),
99 Sl . -/ 130 (cputime_h*1000/totaltime_h % 10));
131 }
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133 /* clear old buffer */ 162 sock_release(sock); sock = NULL;
134 memset(cputime_ data[cpu][buf1dx], 0, 163 helper_running = 0;helper_thread = NULL;
sizeof(struct cputime_struct)*NPROCS); 164  return 0;
135 snprintf 165 }
(cputime_data[cpu][bufidx][O].comm, 16, 166
"cpudd tota1", cpu
136 snprin 167 static u32 last_ctxsw_time[NCPUI; _ __ _____________________ .
(cputime_ data[cpu][buf1dx][1] comm, 16, 168 static void probe sched_switch(struct rq *rqg, struct \
"idle™); | task_struct *prev, struct task_struct *next !
137 } 169,{ /* tracepoints probe */ !
138 snprintf(send_buf+buf_lastpos, 170! unsigned long flags; k) f
sizeof(send_buf)-buf_Tlastpos, 171 pid_t pid = prev->pid; pro e Or |
139 Mmoo - ¥n"); 172, int cpu = smp_processor_id(Q); . :
140 e 173! u32 now = get_cycles(); r] (j r]l
141 if (sock->sk) { /* send */ “\ 174i local_irg_save(flags); SC e _SWItC :
1421 mm_segment_t oldfs; } 175, if (last_ctxsw_time[cpu]l) { |
143 int sz; Esealﬂl(jl ' 176, add_cputime(prev, pid, (now-last_ctxsw_time[cpul));
144, struct jovec iov = { - 1 177!} |
145, .iov_base = send_buf, .iov_len = 1781 Tlast_ctxsw_time[cpu] = now; |
i strien(send_buf), | 179, local_irg_restore(flags); !
146, }; U180 YT v
147! struct msghdr msg = { | 181
148 .msg_flags = 0, .msg_name = &addr}, 182 static int __init probe_cputime_init(void)
149, .msg_namelen = sizeof(struct ' 183 { /* module init */
lsockaddr in : 184 1int ret = 0O;
150, .msg control = NULL ! . R
1 1: — 17 0’ 1 185 if (num_online_cpus() > NCPU) return -ENOMEM;
152: .msg_cpntrtn&gn -  ov] 1: 186 ret = register_trace_sched_switch(probe_sched_switch);
153. -Mmsg_1ov = 11°Vﬁ L“L159—1°V en = L1 187  WARN_ON(ret); if (ret) return ret;
> | -msg_control = NULL, 1 188 helper_thread = kthread_create(helper_func, NULL, MODULENAME
154, }; ! "-helper");
1551 1 189 kthread_bindChelper_thread, num_online_cpus()-1);
156! oldfs=get_fs(); set_fs(KERNEL_DS); | 190 wake_up_process(helper_thread);
157, sz = sock_sendmsg(sock, &msg, 191 return 0;
' fov.iov_len); } 192 }
igg‘\\ L set_fs(oldfs); ,/ 193 module_init(probe_cputime_init);
160 } while (1);
161
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195 static void __exit probe_cputime_exit(void)

196 { /* module clear */

197 int err;
198 if (helper_thread) { /* terminate thread */

199 Tock_kernel ();

200 err = kill_pid(find_vpid(helper_thread->pid), SIGKILL, 1);
201 unlock_kernel ();

202 if (err >= 0) while (helper_running) msTleep(100);

203 }

204 unregister_trace_sched_switch(probe_sched_switch);
205 tracepoint_synchronize_unregister();

206 }

207 module_exit(probe_cputime_exit);

© Hitachi, Ltd. 2010. All rights reserved. 16
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— Atom D510(1.66GHz,1core,noHT), USBLAN(100Mbps)
— kernel2.6.33.2, CentOS5, HZ100, PREEMPT_VOLUNTARY
. FHERE
- F—REHERYNT— IR IED T —IAAYRERIE
— probe-cputimeZiL&&HY
— B gL <Y (dd if=/dev/zero |dd|dd if=/dev/null)
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- SERNROEE
— dd if=/dev/zero bs=1K count=100K|dd|dd of=/dev/null

I5H probe-cputime#Y | probe-cputimezilL S EE

real 7.57s 7.40s +2.8%
user 0.64s 0.62s +3.4%
Sys 6.91s 6.77s +2.1%

— ctxswIld60798[a]/s

cpu0 total:1699243330

dd[ 4214]: 885568160 (52. 1%)

dd[ 4215]: 634279990 (37. 3%)

dd[ 4213]: 178221570 (10. 4%)

klogd[ 3629]: 402020 ( 0. 0%)

probe—cputime[ 4043]: 373870( 0.0%) < 0.02%
syslogd[ 3626]: 353810 ( 0. 0%)
events/0[ 6]: 27400 ( 0. 0%)
sync_supers[ 106]: 16510 ( 0. 0%)

5187z L
of=/dev/nul |
if=/dev/zero

[
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s REFRBFOEZE=FEALELL
— dd if=/dev/zero bs=1K count=1000K of=/dev/null

15 H probe-cputimed!) | probe-cputimeZilL

real 1.40s 1.40s
user 0.44s 0.45s
Sys 0.96s 0.94s

— ctxswlE36[El/s, h—RILALYF D EFIZFEE(0.02%)

cpu0 total:1699211580
dd[10904] :1697940180 (99. 9%)
klogd[ 3629]: 386170 ( 0. 0%)

probe—cputime[10890] : 357770( 0.0%) < 0.02%

syslogd[ 3626]: 336960 ( 0. 0%)
init[ 1]: 147980 ( 0. 0%)
events/0[ 6]: 24660 ( 0. 0%)
sync_supers[ 106]: 17860 ( 0. 0%)
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