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Collecting Techniques of PowerPC-NC System Runtime
Performance Data under Linux Environment

SUN Lijiang, ZHU Li, WEI Hengyi
(School of Software Engineering, Xi’an Jiaotong University, Xi’an 710049)

Abstract PowerPC-based NC systems are gradually put into action, but the corresponding tools of runtime performance monitoring for these NCs
are not yet developed. Two problems must be resolved for the collection of PowerPC-NC system runtime performance parameters: one is the
collecting kernel data and the other is communication between user space and kernel space. Performance parameter collecting methods in Linux are
researched and the virtual-device-driver method based on LKM is proposed. Based on this collecting method a data collection module of
PowerPC-NC system is designed and implemented, which can collect the performance parameters of NC server. Experiment results indicate that this
tool has a high effectiveness and is easy to be used.
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struct kernel_stat {
unsigned int per_cpu_user[NR_CPUS],
per_cpu_nice[NR_CPUS],
per_cpu_system[NR_CPUS];
unsigned int dk_drive[DK_MAX_MAJOR][DK_MAX_DISK];
unsigned int dk_drive_rio[DK_MAX_MAJOR][DK_MAX_DISK];
unsigned int dk_drive_wio[DK_MAX_MAJOR][DK_MAX_DISK];
unsigned int dk_drive_rblk[DK_MAX_MAJOR][DK_MAX_DISK];

unsigned int dk_drive_wblk[DK_MAX_MAJOR][DK_MAX_DISK];

unsigned int pgpgin, pgpgout;
unsigned int pswpin, pswpout;

unsigned int irgs[NR_CPUS][NR_IRQS];
unsigned int context_swtch;
Y

extern struct kernel_stat kstat;

(2)CPU

sysinfo

struct sysinfo

{
long uptime; I* (s)*/
unsigned long loads[3]; /*CPU  1min 5min 15min
*/
unsigned long totalram; I* */
unsigned long freeram; I* */
unsigned long sharedram; I* */
unsigned long bufferram; I* */
unsigned long totalswap; I* */
unsigned long freeswap; I* */
unsigned short procs; I* */
unsigned long totalhigh; I* */
unsigned long freehigh; I* */
unsigned int mem_unit; I* ( )*/
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task_struct mm_struct
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kstat_read_proc()
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meminfo_read_proc() loadavg_read_proc()
CPU Linux
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3) task_struct  mm_struct

proc_pid_stat()  proc_pid_statm()

(4)

void p_list(void * useraddr)

{
read_lock(&tasklist_lock); /* */

for_each_task(p) { /* */
useraddr;

useraddr->num-++;

read_unlock(&tasklist_lock); /* */

}

For_each_task() read_unlock()

read_lock()

®)
void readpid(void

{

*useraddr)

struct task_struct *p;
p=find_task_by_pid(useraddr-> ), I*

task_struct */

}
find_task_by_pid()
3
31
100Mbps
IBM P4 2.0GHz 512MB
RedHat Linux9.0(kernel 2.4.20-8)
NC PowerPC 750(800MHz)CPU 512MB
CPU
Yellow Dog Linux(kernel2.6.6)
3.2
Proc 1  Proc
Iproc/stat strace
Proc
0.000 100s 7



1 /proc/stat NC
Open 0.000 012s 1
fstat64 0.000 003s 1 Loadavgel —— Loadavge5 Loadavge15
old_mmap 0.000 005s 1 4.47 |
Read 0.000 033s 2 4.02 |
Close 0.000 005s 1 358 |
Munmap 0.000 009s 1 313 |
/proc n 2.68 -
2.23 |
1.79 |
1.34 |
0.89 |
strace 0.45 |
0.000 021s (L) S - S S
09:35:30 09:40:30 09:45:30 09:50:30 09:55:30
Proc 0.000 100+0.000 021= time
0.000 121(s) strace struct 3CPU
kernel_stat
493.88
0.000 001 3s 444.49
395.1
) 345.72 !
kernel_stat sysinfo M 29633 1
2 246.94 ; \1
197.56 P
148.16 3 \'\
s 98.78 oy
1 49.39 P
0.000 150i 12:19:0‘2 I 12:‘21:32 12:24:02 12:26:32 12’:—;9:02
0.000 129 time
1 0.000 121
7] 4 Low_free
0.000 100 —
- 4
. 0.000 075 .
. Linux PowerPC-NC
. 0.000 053 .
0.000 050~ (LKM)  Linux
:0_000 005 0.000 008 10.000 005 [§l0.000 009
Task_struct p_list sysinfo kernel stat
&mm_struct Proc
O H proc
2
NC 1 Li Ge, Scott L, Wiele M V. Putting Linux Reliability to the
CPU 3 4 Test[EB/OL]. http://www-900.ibm.com, 2003.
3 CPU imin 5 2 Rusling D A. Linux Programming White Papers[Z]. Coriolis, 2004.
min 15 min 3 Mata K, Pu J, Dewitt J. Five Easy-to-use Performance Tools for Linux
(NC ) 1 min on PowerPC[EB/OL]. http://www-900.ibm.com/developerWorks/cn/
NC 3 1min (12:21:02—12:24:02) CPU linux/es-PerformancelnspectoronpLinux/index_eng.shtml#IDAAEO
1 min 0B, 2004.
4 Rubini A, Corbet J. Linux Device Driver(2™ Edition)[M]. O'Reilly,
4 2001.
( 17 )
4 : : ( ) ML ;
1 , . 1. 2000, 11(6): 751-757.
, 1996, 23(1): 54-58. 5 , . [4].
2 Dillabaugh C R. Semi-automated Extraction of Rivers from Digital , 2003, 15(1): 29-33.
Imagery[J]. Geoinfarmatica, 2002, 6(3): 263-284. 6 , )
3 Kass M, Witkin A. Snakes: Active Contour Model[C]. Proceedings of [3. , 2004, 27(8): 1056-1063.
the First International Conference on Computer Vision, London, 1987: 7 [J1. ,

259-268.

— A

2004, 43(2): 104-107.



