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Usage:

./ebs (-u

options

-u
-k

OUTFILE
INTERVAL
COUNT
TYPE

NAME,NAME. ..

options

TYPE

-k) [-o OUTFILE] [-i INTERVAL] [-c COUNT] -t TYPE EXE_OR_PID

sample user-mode events

sample kernel-mode events

store sampled data to file
sampling interval(default: 10000)
max sampling count(default: 2000)
event type to sample

- event masks

show event types
show event masks

17



Joobootdbtddood

imprecise at-retirement event:

instr_retired - instruction retired
uop_retired - uops retired

precise front-end event:
memory_loads - memory loads
memory_stores - memory stores
memory_moves - memory loads and stores

precise execution event:
packed_sp_retired - packed single-precision uop retired
packed_dp_retired - packed double-precision uop retired
scaler_sp_retired - scaler single-precision uop retired
scaler_dp_retired - scaler double-precision uop retired
64bit_mmx_retired - 64bit SIMD integer uop retired
128bit_mmx_retired - 128bit SIMD integer uop retired
x87_fp_retired - floating point instruction retired
x87_simd_memory_moves_retired - x87/SIMD store/moves/load uop retired
precise replay event:

11_cache_miss - 1st level cache load miss
12_cache_miss - 2nd level cache load miss
dtlb_load_miss - DTLB load miss
dtlb_stor_miss - DTLB store miss
dtlb_all_miss - DTLB load and store miss

mob_load_replay_retired - MOB(memory order buffer) causes load replay
split_load_retired - replayed events at the load port.
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$ /usr/src/hardmeter-030603/src/ebs

#eflags

PID TTY

982 pts/1
1005 pts/1
1182 pts/1
1183 pts/1

00000286
00000282
00000282
00000246
00000217
00000282
00000286
00000282
00000206
00000282
00000282
00000282
00000282
00000202
00000246
00000246
00000206

liner_ip

c016d554
c016d554
c016d554
c016d5ba
c026064b
c016eadO
c0147£f7e
c015£650
c016d55c
c0147e0e
c016d554
cO016ead3
c016e1a0
c0154aed
cO16eaf?2
c016d5ba
c016d569

00:
00:
00:
00:

eax
TIME
00:00
00:05
00:00
00:00 ps
c3974200
c3974880
c3974680
00000003
eef1f063
00000014
ee746000
c0332780
c3974400
c03329e0
c3974680
00000008
00001000
00000098
00001a30
00000003
c3974700

CMD
bash
xemacs
ebs

ebx

00001002
0000100f
0000100b
000010c6
eef1f064
£7946580
c374£000
ede78680
00001005
eeale980
0000100b
£734e980
£734ec80
ee747£84
f6d£d180
00001018
0000100b

-k -t 11_cache_miss ps

ecXx

c3974200
c3974880
c3974680
00000003
00000000
00000073
00000£ff2
00000000
c3974400
00000000
c3974680
406af000
£734ecal
ee746000
00000000
00000003
c3974700

edx

£7061900
£7061900
7061900
£7061900
c0279726
f77ee280
0000000e
ede78690
£7b61900
00000000
£7061900
£7117480
f6ee7d80
£f7£e4280
£6c81400
7061900
£7061900

esi

ede27600
ede27600
ede27661
ede27660
eef1£064
£79465a0
c374£000
c0332780
ede27661
ede78680
ede27661
£734e9a0
£6dcc000
c374£000
f6dfd1a0
ede27660
ede27661

edi

c3973480
c3973480
c397114d
c3969b4c
eef1£000
00000010
4002ed40
c3975800
c397464d
ffffffe9
c3974dcd
00000168
0191a000
4002ed60
000004d8
c3974dcc
c3974a4d

ebp

ede27600
ede27600
ede27600
ede27600
ffffffff
eef1f074
bff££538
ede27680
ede27600
c3977300
ede27600
ee82e08d
416b7000
ee747£84
eeaf1096
ede27600
ede27600

esp

eeT747e98
ee747e74
eeT47e74
eeT747e98
eeT47eac
eeT47ec8
ee747f7c
ee747£50
eeT747e98
ee747£58
eeT747e98
eeT47ec8
eeT47e74
ee747£20
eeT47ec8
eeT747e98
eeT47e74
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00000246 cO16eaf2 00002dac £6dfda80 00000000 £1c13d80 f6dfdaal0 0000214c ee8f2093 ee747ec8
00000297 c016d569 c3924500 00001123 ¢3924500 £7b61900 ede27661 £7b6194d ede27600 ee747e98
00000286 c016e1a0 00001000 £6dfda80 f6dfdaa0 f1c13100 ee2c6000 01b28000 416bd000 ee747e74
00000246 c0145ecO 00000000 ffffffff £7090e80 00000000 cldf2ae8 £7090e80 c2100100 ee747ee8

start time : Fri Sep 26 01:12:03 2003

user : no
kernel : yes
interval : 10000
count 21

tsc : 24708464

event name : 1l1_cache_miss
description: 1st level cache load miss
event mask : + nbogus

- bogus
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hardmeterd0 OO0 (2.4.20)

kernel build (make -j 100 bzImage) OO L1 cache missO OO

$ /usr/sbin/readprofile -r ;\

/usr/src/hardmeter-030603/src/ebs -k -t 11_cache_miss -c 50000 -o 11.001%&
time make -j 100 bzImage >/dev/null;\

/usr/sbin/readprofile -m /boot/System.map > rp.001;\

kill -2 ‘ps auxwl|grep ebs|grep -v greplawk ’{print $2}’°¢

$ awk ’{print $2}’ 11.001|/usr/src/hardmeter-030603/doc/eip2r\

|sort -nr |uniq -clsort -nrl|head
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Joo 1000
0000000000 1000000000000 (liner_ip)00o000n0d

U oo gotdod
2500 c0132298 file_read_actor
1015 c011a843 schedule

959 c01418e8 page_referenced
905 c012e9c6 __constant_memcpy
783 c0141d90 page_remove_rmap
486 c013a34c scan_active_list
324 c01090ab ret_from_sys_call
288 c01418fe page_referenced
261 c0138eb3 lru_cache_add

249 c012ec93 vm_account

L1 cache missU OO0 OOOOOODOOOOOOOOO
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1015 c011a843 schedule

objdump -S (000D ODO)

p = list_entry(tmp, struct task_struct, run_list);

c011a840: 8d 4a c4 lea Oxffffffcd(Yedx),%ecx
c011a843: 8b 51 28 mov 0x28 (%ecx) , fhedx
/*
* Default process to select..
*/
next = idle_task(this_cpu);
c = -1000;

list_for_each(tmp, &runqueue_head) {
p = list_entry(tmp, struct task_struct, run_list);
if (can_schedule(p, this_cpu)) {
int weight = goodness(p, this_cpu, prev->active_mm);
if (weight > c¢)
c = weight, next = p;
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00000000000000 (c011a843)00 0000000 0ecxOD
00o0o(@OoOooooon)

$ head -1 11noo1.001

#eflags

$ grep

00003002
00200002
00200002
00200002
00200002
00200002
00200002
00200002
00200002
00200002

liner_ip

c011a843
c011a843
c011a843
c011a843
c011a843
c011a843
c011a843
c011a843
c011a843
c011a843

eax

ea29403c
eaec803c
€9e6803c
eab66a03c
e9f£f803c
e9bac03c
eab7a03c
e953803c
f1ba003c
e9e5403c

ebx

c011a843 11noo1.001 |head

ea29403c
eaec803c
€9e6803c
eab66a03c
e9ff803c
e95ac03c
eab7a03c
e953803c
f1ba003c
e9e5403c

ecXx

ea712000
ea740000
€9e8e000
eab584000
£2078000
e95b2000
e9f£8000
€9542000
9382000
e9bce000

edx

ea71203c
ea74003c
e%9e8e03c
eab8403c
£207803c
e95b203c
e9f£f803c
e954203c
€938203c
e9bcel3c

esi

ea344000
eb058000
eabb6000
eb058000
eb058000
eal154000
ea77c000
eal154000
eal154000
ea77c000

edi

00000017
00000016
00000017
00000016
00000016
00000015
00000000
00000015
00000015
00000000

ebp

f749deed
fibalf2c
ea3abf34
fibalf2c
eaf4bf9O8
eb755f2c
eb755f2c
eb755f2c
eb197£f98
e9065f98

esp

f749debc
fibalf04
ea3abfOc
fibalf04
eaf4bf70
eb755f04
eb755f04
eb755f04
eb197£f70
e9065f70

JO0O0oo00o0xxkxxxooouodddooododod 13odoo oo
00 (8KBDO align)

Joogbodgooooobogooo
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hardmeter0 00 (O(1)0O0D0OO0O)

kernel build (make -j 100 bzImage) 00O L1 cache missO OO

o(1)00o0ooo

Jodoooood

OO0 | 0000 00000 OO0 | 0000 O0000

2463 | c0136438 | file_read_actor 2500 | c0132298 | file_read_actor
886 | c0132af6 | __constant_.memcpy | 1015 | c011a843 | schedule
660 | c0145ecO | page_remove_rmap 059 | c01418e8 | page_referenced
349 | cOl14a7e7 | invalidate_bdev 905 | c012e9c6 | __constant_memcpy
266 | c0145d90 | page_add_rmap 783 | c0141d90 | page_remove_rmap
260 | c0140354 | rmqueue 486 | c013a34c | scan_active_list
258 | c010958d | ret_from_sys_call 324 | c01090a5 | ret_from_sys_call
237 | c013230f | do_anonymous_page 288 | c01418fe | page_referenced
227 | c013d053 | Iru_cache_add 261 | c0138eb3 | Iru_cache_add
217 | c0133b63 | find_vma 249 | c012ec93 | vm_account

schedule(DODO0DOD)0O0ODODOOOOOOOOOO
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int file_read_actor(read_descriptor_t * desc, struct page *page, unsigned long offset, t

{
char *xkaddr;

unsigned long left, count = desc->count;

if (size > count)
size = count;

kaddr = kmap(page) ;

left = __copy_to_user(desc->buf, kaddr + offset, size);
kunmap (page) ;
if (left) {

size —-= left;

desc->error = -EFAULT;
}
desc->count = count - size;
desc->written += size;
desc->buf += size;
return size;

25



Jogooo

static inline unsigned long
__generic_copy_to_user_nocheck(void *to, const void *from, unsigned long n)

{

c0136423: 89 c6 mov Yeax,lesi
__copy_user(to,from,n) ;

c0136425: 89 d9 mov %ebx,hecx

c0136427: 8b 44 24 28 mov 0x28(%esp, 1) ,%eax

c013642b: 8b 7d 08 mov 0x8 (%ebp) , %hedi

c013642e: cl e9 02 shr $0x2,%ecx

c0136431: 01 c6 add Yeax,lesi

c0136433: 89 d8 mov %ebx,eax

c0136435: 83 e0 03 and $0x3, feax

c0136438: f3 ab repz movsl Y%ds: (Y%esi),%es: (%edi)

r 00000000 ooO0booooon

c013643a: 89 ci mov leax,hecx

c013643c: f3 a4 repz movsb %ds: (Yesi),Y%es: (Jedi)

+
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c0136438:

(%ds: (fhesi) U O Y%es: (hedi) U OecxU ,movsl ] 0)

£f3 ab
t 0ogooooboogbogougon

$ head -1 11.001

#eflags

liner_ip

eax

ebx

$ grep c0136438 11.001 |head

00200246
00200246
00200246
00200246
00200246
00200246
00200246
00200246
00200246
00200246

c0136438
c0136438
c0136438
c0136438
c0136438
c0136438
c0136438
c0136438
c0136438
c0136438

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00001000
00001000
00000400
00000400
00000400
00000400
00000400
00001000
000009Dbc
00000400

repz movsl Y%ds: (%esi),%es: (Y%edi)

ecXx

00000400
00000400
000000£8
000000£8
000000£8
000000£8
000000£8
00000070
0000026f
00000100

edx

c1b34120
c1b22290
c03cdceO
c03cdceO
c03cdceO
c03cdceO
c03cdceO
c1b68edO
c1b66770
c03cdceO

esi

£3372000
£2e54000
£e046020
£e046020
£e028020
£e046020
£e046020
£428ce40
£41d8000
£e028000

edi

40015000
40015000
bfffelad
bfffe034
bfffda24
bf£f£d8b4
bfffd7b4
083a8e08
083b9130
bfffe324

27

ebp

f45f££f74
f45f£f74
£4583f74
£4583f74
£4583f74
£4583f74
£4583f74
£38a7f74
£38a7f74
£38a9f74

esp

f45ffef
f45ffef
£f4583ef
£f4583ef
£4583ef
£4583ef
f4583ef
f38a7ef
f38a7ef
f38a9ef
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Pentium 400 0000 0000 0O0O0O0O0OOOO0OOO0O

U ouguododd

oot

oot
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10163
4442
3327
3011
2376
1614
15383
1150
1024

980

9812
4000
3023
3306
2294
1740
1395
1183
1004

981

file_read_actor
page_referenced
page_remove_rmap
__constant_memcpy
chedule
scan_active_list
page_referenced
ret_from_sys_call
__alloc_pages
page_referenced

103.58
111.05
110.06
91.08
103.57
92.76
113.48
97.21
101.99
99.9
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e readprofile
e Oprofile

e kernprof
e lockmeter

e VVTune for Linux
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e bootl U profile=00000O
e /usr/sbin/readprofile0 0 00000

e 1000D000DODDOODODO(000DODOOOODODODOOD
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readprofileld [

1340
335
199

67
49
40
30
27
27
25

total
__constant_c_and_count_memset
do_page_fault

page_referenced
scan_active_list

rmqueue

do_anonymous_page
kmem_cache_free
file_read_actor

__kmem_cache_alloc

©O O O O O O O O N O

.0009
.0938
.1513
.0974
. 3828
.0510
.0493
.5625
.1205
.0977
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readprofileU D0 O OO OOUOOOOOONO

OO0 (Oo0Ooond OO0 | O0000
335 | __constant_c_and_count_memset | 2500 | file_read_actor
199 | do_page_fault 1015 | schedule
67 | page_referenced 959 | page_referenced
49 | scan_active_list 905 | __constant_memcpy
40 | rmqueue 783 | page_remove_rmap
30 | do_anonymous_page 486 | scan_active_list
27 | kmem_cache_free 324 | ret_from_sys_call
27 | file_read_actor 288 | page_referenced
25 | __kmem_cache_alloc 261 | lru_cache_add

hardmeterJ 00000000 0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0
Jotdbbotggdbobtbtgtdodgtdggbodb bbb on
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e 2543010100

e time/event base sampling

e 00 DO0ODOOOODODO@MODOOOO)
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e http://oprofile.sourceforge,net/
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o UDDODODUOOOOUOOOOODOO
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e http://oss.sgi.com/projects/kernprof/
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e http://oss.sgi.com/projects/lockmeter/
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hardmeter] [ [

ebsO U000 OOOOOOOONO

ebs] [ ebs] [ Oodoon

real | 4m05.043s | 4m04.343s 0.290
user | 3m46.703s | 3m46.350s 0.160
SyS Om12.883s | Om12.760s 0.960
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hardmeter0 0000000 0ODO Linux Users Group (YLUG) O OO
JO0o00ddboodoooooobooooooooooooooooooon
OO0oooooovrLuGgooooooooood

http://www.ylug.jp/
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