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A perf OfELTS

=perfdfEL\FT

# perf <IN R> [AT23>]

IR NN I

N>R
perf annotate

perf probe
perf record
perf report

perf script
perf stat
perf top
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perf record TYERk Uiz perfdd> — S & Fi+iAdH. BETHUH UizanmL N
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T (CEIIRR L —ARA > NANRY N ZTEERT Do
AR SDEBFRZEITD,
perf record CERERUIcANR hETO> T MIERRT D,

perf record CYERk UTeperfdD> — S Z5HHAFH. L —RIERZFRRT D,
BIZCEEULEON RO T A =X ANDIIDEZEZRTRT Do
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0. Y—JLDiER

usage: perf [--version] [--help] COMMAND [ARGS]

The most commonly used perf commands are:

annotate Read perf.data (created by perf record) and display annotated code
archive Create archive with object files with build-ids found in perf.data file
bench General framework for benchmark suites

buildid-cache Manage build-id cache.
buildid-list  List the buildids in a perf.data file
diff Read two perf.data files and display the differential profile

evlist List the event names in a perf.data file

inject Filter to augment the events stream with additional information
kmem Tool to trace/measure kernel memory(slab) properties

kvm Tool to trace/measure kvm guest os

list List all symbolic event types

lock Analyze lock events

probe Define new dynamic tracepoints

record Run a command and record its profile into perf.data

report Read perf.data (created by perf record) and display the profile
sched Tool to trace/measure scheduler properties (latencies)

script Read perf.data (created by perf record) and display trace output
stat Run a command and gather performance counter statistics

test Runs sanity tests.

timechart Tool to visualize total system behavior during a workload

top System profiling tool.

Copyright © 2012 NTT DATA Corporation
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=17 307

Software event H—FILDHD>FTEHEI | cpu-clock, page-faultsiq &
SNBDAIR

Tracepoint event H—FILDYUIREZEEFRT D | sched:sched_stat_runtime,
ZDICH—FR)VICIESHIAF | syscalls:sys_enter_socket
N bL—2RA1> K, ThE
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perf record’d ETC. T—HZELEKI Do

# perf record -e cpu-clock stress -c 4 -i 2 -m 2 --timeout 10s

stress: info: [5843] dispatching hogs: 4 cpu, 2 io, 2 vm, 0 hdd

stress: info: [5843] successful run completed in 10s

[ perf record: Woken up 1 times to write data ]

[ perf record: Captured and wrote 0.247 MB perf.data (~10775 samples) ]

#Is
perf.data

_ Copyright © 2012 NTT DATA Corporation
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NTTDAaTa

perf report’2AET. FT—HZFR. BRI B,

postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres

event 'instructions', Event count (approx.): 8662982577

postgres
postgres
postgres
postgres
postgres
postgres

libc-2.15.s0

postgres
postgres
postgres
postgres

libc-2.15.s0

postgres
postgres
postgres
postgres

base_yyparse
SearchCatCache
MemoryContextAIIocZeroAhgned
expression_tree_walker
MemoryContextAIIoc
__strcmp_sse42

hash_search_with_hash_value
nocachegetattr
MemoryContextAllocZero
core_yylex

___memcpy_ssse3

ash_any
ash_uint32
ew_list
append

I_I I_I
I_II_II_II_I |_||_||_|u I_I I_II_I

o D :Y:)'
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A auto_explainEEAULEEZTDA—IAY REBRIF rroars

Oauto_explain& (-
— BT URERBELIDBENWIITYOETHER O (CLiR I DHLEE,
— T2 3> (CRBIFBImEILSNTULRVLBIWVWEDEZIEBI I 2D(CHEIICER.
(by ¥—a277)L)
— ONICLTBIFIE, UR— hIBAINE(CRDINE,

% auto_explain.log_min
‘ _duration = 10s

4

(




A auto_explainEEAULEEZTDA—IAY REBRIF rroars

065D UG

O

es.instrument=on
es.start_time=now()

executor

O

es.total_time > x#
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A auto_explain--¥YZ17ZJ)VDKRICIRDBEIR  yrroara

O<Y—=17)LE&D

auto_explain.log_analyze (boolean)

auto_explain.log_analyze(d. E{TstBIOOJMEE SN ES(CHAETNBIBEDELT, #
(CEXPLAINE D TlEiR <. EXPLAIN ANALYZEE O ZEITWET ., CDI\SA—ZFEFTTAI)L
t‘\ﬁa\i\;—(\j_jf\‘a_o Z_} \01_.5‘.‘0)37_\ :@gﬁﬁ%ggﬁgivo

ER CO/INSA—INENDIZE. FHE — RS EORRBNFAZEEEERE FOJ NdFTU
Al (CEFENEIN DD & ETORITXICH U CEIFRIDFT ., BimlCTEEE LD A FADF
ENteChiExRT.

(FR"F ETRISEEEA(CELD)
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A auto_explainZ{ERUEEZTDA—)ANY R yrrpara

Oauto_explainZONI(C UTEiZEa DA —) Ny K
1. EXPLAIN ANALYZEDIBEIRINED DA —) AW R

perf (&, I/OEfIZZRIDARICIEEL TLV/RVDT, SEE. 1DA—/ Ny K
(SR UTesthz217 3,
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D HENDA T (I0EEDERK)

OJE DI BUNIBHNIRNRVNKLDIC T DIZ8D,
# TFEEDWIBZITD,

NTTDAaTa

$ cat postgresql.conf

# - Where to Log -
log_destination = 'stderr’ # Valid values are combinations of

# This is used when logging to stderr:
logging_collector = on # Enable capturing of stderr and csvlog

# These are only used if logging_collector is on:

log_directory = 'pg_log’ # directory where log files are written,
# can be absolute or relative to PGDATA

log_filename = 'postgresql-tmp.log"  # log file name pattern,

$ In /dev/null /xxxxx/data/pg_logpostgresql-tmp.log

X EIE L. COVBER T CEOT T4/ I DYIR(IFITIHOND,

Copyright © 2012 NTT DATA Corporation
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1.2 bDEER

OcENICLKDH

List of pre-defined events (to be used in -e):
cpu-cycles OR cycles
instructions
cache-references
cache-misses
branch-instructions OR branches
branch-misses
bus-cycles
stalled-cycles-frontend OR idle-cycles-frontend
stalled-cycles-backend OR idle-cycles-backend
ref-cycles

cpu-clock

task-clock

page-faults OR faults
context-switches OR cs
cpu-migrations OR migrations
minor-faults

major-faults

alignment-faults
emulation-faults

L1-dcache-loads
L1-dcache-load-misses

Copyright © 2012 NTT DATA Corporation

[Hardware event]
[Hardware event]
[Hardware event]
[Hardware event]
[Hardware event]
[Hardware event]
[Hardware event]
[Hardware event]
[Hardware event]
[Hardware event]

[Software event]
[Software event]
[Software event]
[Software event]
[Software event]
[Software event]
[Software event]
[Software event]
[Software event]

[Hardware cache event]
[Hardware cache event]

NTTDAaTa
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A perf stat

perf stat(d, IBELEION RDINTA - AN DHADIBEZRRTE Do
perf record/report &2, IBEULEION Y ROMENIREETBEHREED
ENB]EETH D,

B CATRBFICEF)
— HDIN RICDWVT., HBENIRIEEDA R MIEEH o 12)EEER!
TEBERMEID 20N,
— MHEEDEVLIB(CDUWT., A ERROMNEI D =0\,
— MEEcE (BBTEXAL., AT Z1TD (CHhTz> TOEMEBREZH LTZUY,



A perf stat

perf stat(d, IBELEION RDINTA - AN DHADIBEZRRTE Do
perf record/report &8V, BE UV ROEENIMGETIBIRZED C
ENBIEETH D,

B CATRBFICEF)
— HDIN RICDWVWT., MBENRGAESDAND MMCEED D 2)4aeH
TEBERMEID 20N,
— MHEEDEVLIB(CDUWT., A ERROMNEI D =0\,
— e ZE(BEXA, KIEJI)ZI1TD (CHTcD TOFIEEEZT UIZULY,




A
A

AEFT &~ S [EDLEBATSR

NTTDaTa
# LHBOWSR A =
11/ =<)L ETtEZEE UL VRRE B EE(E,
EXPLAINOIN> RZEFEITL EiTstEIZEUE. FiF9D
2JEXPLAINE— R [=E175TEIZ BE (CHUE WIBDA—) Ny RZERD
3_50 7::(/\0
EROIY > REITIFRI/R
EXPLAIN EXPLAIN ANALYZE 1~ > RIEEXPLAIN ANALYZE CEUN

ANALYZEE—

ZFITUIERITTEZ B
H(CHIS I Do

DEHmzHUS. RIFI DU
DA —) Ny BHFID IZ

U\,
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OEXPLAIN ANALYZEZZ X D
- EXPLAIN ANALYZE (C KB &

O

NTTDAaTa

EATETEZEUS. RIT9 DUIE,

es.instrument=on
es.start_time=now()

executor

O

es.total_time > x#
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OEXPLAIN ANALYZEZZ X D
- EXPLAIN ANALYZE (C KB &

NTTDAaTa

EATETEZEUS. RIT9 DUIE,

es.instrument=on
es.start_time=now()

executor

es.total_time > x#
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NTTDAaTa

OSQL, EXPLAIN ANALYZEZ £ 57

=EHbED?

- SQLOE=(CENST ., EXPLAIN ANALYZENWED KD ICHTET D,
- EiTsHEEUSORMEZ 0F (5% TE (postgresgl.confdd/ (S X&),

$ cat postgresql.conf

auto_explain.log_min_duration = ‘0’

- EXPLAIN ANALYZEDFZEZEXMHCKRE IDT8H. SQLIFERNNENWEDZER,

pgbench -S A7 3> THIT.

_ Copyright © 2012 NTT DATA Corporation
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A AIEDRN(1/2) NTTDaTa

OLSAIETSD?
- SQLYSATEHEAZ S S BAUBDIEROHEIUS LI\,

1. pgbenchTTSQLZF1T,

$ pgbench -i test
$ pgbench -S -T 600 test
Sarting vacuum... end.

2. psINX>RT., JOBXRIDZERFEANRS,

# ps aux | grep postgres

0 postgres: logger process

postgres 6868 0.0 0.0 121832 7727 Ss Feb07 0
00 postgres: checkpointer process
0
0

0:
postgres 6870 0.0 0.0 153452 1408 ? Ss Feb07 O:
postgres 6871 0.0 0.0 153452 9127 Ss Feb07 0:00 postgres: writer process
postgres 6872 0.0 0.0 153452 908 7? Ss Feb07 0:00 postgres: wal writer process
postgres 6873 0.0 0.0 121964 968 °? Ss Feb07 0:00 postgres: stats collector process
postgres 7480 15.4 0.0 13796 1052 pts/1 S+ 00:29 1:25 pgbench -S -T 600 test
postgres 7482 89.4 0.2 154676 19620 ? Rs 00:29 8:14 postgres: postgres test [local] SELECT
0.

daichi 7512 0.0 0.0 109420 880 pts/10 S+ 00:38 0:00 grep --color=auto postgres

_ Copyright © 2012 NTT DATA Corporation 34



S AEDOTN(2/2)

NTTDAaTa

3. AT OEXIDZEE E(C. perf statZE1T

# perf stat -p 7482 sleep 10

8356.290496 task-clock
82,898 context-switches
332 CPU-migrations
0 page-faults
13,800,470,721 cycles
9,910,834,211 stalled-cycles-frontend
8,099,655,897 stalled-cycles-backend
8,873,259,146 instructions

1,752,642,657 branches
29,767,895 branch-misses

10.000876597 seconds time elapsed

Performance counter stats for process id '5641":

0.836 CPUs utilized
0.010 M/sec
0.040 K/sec
0.000 K/sec
1.652 GHz
71.82% frontend cycles idle
58.69% backend cycles idle
0.64 insns per cycle
1.12 stalled cycles per insn [100.00%]
# 209.739 M/sec [100.00%]
# 1.70% of all branches

[100.00%]
[100.00%]

#
#
#

#

#

#

# [100.00%]
#

#

Copyright © 2012 NTT DATA Corporation
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%. 7 — S ESHER (perf stat)

O perf statt

LEBT R

L FIFEER (3

J =<

O

DRI

NTTDAaTa

EXPLAINE—F

455{8)

. EXPLAIN

ANALYZEE—R

task-clock
context-
switches

CPU-migrations

page-faults
cycles

stalled-cycles-
frontend

stalled-cycles-
backend

instructions
branches

branch-misses

tps(pgbench®
PORIYER) %

_ Copyright © 2012 NTT DATA Corporation

8,525

8,474

8,530

85,115 83,528 82,456
283 419 898
0 0 0

14,073,651,082

13,996,156,300

14,114,324,153

10,082,417,996

10,099,475,984

10,020,292,828

8,224,267,261

8,276,793,827

8,167,568,987

9,110,231,843 8,908,543,005 9,237,358,941
1,799,358,657 1,759,630,145 1,790,358,429
30,480,893 29,803,620 33,819,770
7420 6328 5553

X R0 3 VHEIORBZSZATHEN, NIRUTEERA
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%‘ 7 — S ESHER (perf stat)

O perf statt

LEBT R

L FIFEER (3

J =<

O

DRI

NTTDAaTa

EXPLAINE—F

455{8)

. EXPLAIN

ANALYZEE—R

task-clock
context-
switches

CPU-migrations

page-faults
cycles

stalled-cycles-
frontend

stalled-cycles-
backend

instructions
branches

branch-misses

tps(pgbench®d
PORIYER) %
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8,525

8,474

8,530

85,115 83,528 82,456
283 419 898
0 0 0

14,073,651,082

13,996,156,300

14,114,324,153

10,082,417,996

10,099,475,984

10,020,292,828

8,224,267,261

8,276,793,827

8,167,568,987

9,110,231,843 8,908,543,005 9,237,358,941
1,799,358,657 1,759,630,145 1,790,358,429
30,480,893 29,803,620 33,819,770
7420 6328 5553
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%‘ 7 — S ESHER (perf stat)

O perf statt

LEB SR

L FIFEER (3

J =~

O

DRI

NTTDAaTa

EXPLAINE—F

455{8)

. EXPLAIN

ANALYZEE—R

task-clock
context-
switches

CPU-migrations

page-faults
cycles

stalled-cycles-
frontend

stalled-cycles-
backend

instructions

branches

branch-misses

tps(pgbench®d
PORIYER) %
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8,474 8,530

85,115 83,528 82,456

283 419 898

0 o 2
14,073,651,082] 13,9 CPU-migration(SEVVAIERNTULD

10,082,417,996

10,099,475,984

10,020,292,828

8,224,267,261

8,276,793,827

8,167,568,987

9,110,231,843 8,908,543,005 9,237,358,941
1,799,358,657 1,759,630,145 1,790,358,429
30,480,893 29,803,620 33,819,770
7420 6328 5553

X RS 3 VHELORBZSZ A THEWN, NS TEERA
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JOtXE OSICED> TR 1—Y >0 ENZCPUTUIBZITULZUL ),

CPU1MDE <

(CW\B L. i

[BlDF+7 v

>1EH»dU.

CPU1T{tE
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\

AEU

AEY
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CPUMMBEDO T O RICEDT. HGBESNTLBIGENHED.
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ZDHZE(E. MBDCPUICTEEN L CUEZEITD,
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o perf record CEIZTZIES NTTDaTa

Operf record CHFEDANRY hzie C TYIEDENI T ZIED
perfSE1TRID%E

$ pgbench -i test
$ pgbench -S -T 600 test
Sarting vacuum... end.

$ ps aux | grep postgres

0 postgres: logger process

0 postgres: checkpointer process
O postgres: writer process

0 postgres: wal writer process

00 postgres: stats collector process

postgres 8868 0.0 0.0 121832 7727 Ss Feb07 0:0
postgres 8870 0.0 0.0 153452 1408 ? Ss Feb07 0:0
postgres 8861 0.0 0.0 153452 9127 Ss Feb07 0:0
postgres 8862 0.0 0.0 153452 908 ? Ss Feb07 0:0
postgres 8963 0.0 0:
postgres 8960 15.4
postgres 8968 89.4
daichi 8969 0.0 0.

0.0 121964 968 ? Ss Feb07
0.0 13796 1052 pts/1 S+ 00:29 1:25 pgbench -S -T 600 test

0.2 154676 19620 ? Rs 00:29 8:14 postgres: postgres test [local] SELECT
0 109420 880 pts/10 S+ 00:38 0:00 grep --color=auto postgres

perf recordZ 34T

# perf record -e cpu-migrations -o explain_ana_mig.data -p 8968 sleep 10
[ perf record: Woken up 1 times to write data ]
[ perf record: Captured and wrote 0.058 MB explain_ana_mig.data (~2553 samples) ]

_ Copyright © 2012 NTT DATA Corporation 42



. perf report CfaR it

.:\

Operf report Tk UfcT—F &2 H N T D

NTTDAaTa

# perf report -i explain_ana_mig.data

100.00% postgres [kernel.kallsyms] [k] try_to_wake_up

100.00% postgres [kernel.kallsyms] [k] try_to_wake_up

EXPLAIN ANALYZE

100.00% postgres [kernel.kallsyms] [k] try_to_wake_up

_ Copyright © 2012 NTT DATA Corporation
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. perf report CfaRH

.‘:\\

Operf report Tk UfcT—F &2 H N T D

NTTDAaTa

# perf report -i explain_ana_mig.data

100.00% postgres [kernel.kallsyms] [k] try_to_wake_up

100.00% postgres [kernel.kallsyms] [k] try_to_wake_up

EXPLAIN ANALYZE

100.00% postgres [kernel.kallsyms] [k] try_to_wake_up

CPU-migrationZz, [RE&E/RDnSARSIHEVN D DN ?

_ Copyright © 2012 NTT DATA Corporation
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A perf record CEIZ&®IES
Operf record THFED 1R hzife Z 9 4ULIE

NTTDAaTa

IDFETZIED

instructionsz -1 > MEE U T, perf recordzE1T

[ perf record: Woken up 1 times to write data ]

# perf report -i explain_ana_instructions.data

# perf record -e instructions -0 explain_ana_instructions.data -p 8968 sleep 10

[ perf record: Captured and wrote 0.058 MB explain_ana_mig.data (~2553 samples) ]

EXPLAIN ANALYZE

Samples 37K of event 'instructions', Event count (approx.): 8662982577

8.12% postgres postgres
postgres postgres
postgres libc-2.15.s0
postgres libc-2.15.s0
postgres postgres
postgres postgres
postgres libc-2.15.s0
postgres postgres
postgres postgres
postgres postgres
postgres postgres
postgres libc-2.15.s0
postgres postgres
postgres postgres
postgres postgres
postgres libc-2.15.s0
postgres postgres
postgres postgres

[.] append_with_tabs

[.] vfprintf

[.] __printf_fp

[.] SearchCatCache

[.] base_yyparse

[.] __strcmp_sse42

[.] MemoryContextAllocZeroAligned
[.] expression_tree_walker

[.] MemoryContextAlloc

[.] hash_search_with_hash_value
[.] __memcpy_ssse3

[.] ScanKeywordLookup

[.] nocachegetattr

[.] hash_any

[.] _IO_default_xsputn

[.] core_yylex

[.] MemoryContextAllocZero

[
_ Copyright © 2012 NTT DATA Corporation
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NTTDAaTa

Samples: 37K of event 'instructions', Event count (approx.): 8318102033
0.11% postgres postgres .| AllocSetAlloc

postgres postgres
postgres postgres
postgres postgres
postgres libc-2.15.s0

ase_yyparse
SearchCatCache
MemoryContextAllocZeroAligned
strcmp_sse42

postgres postgres MemoryContextAlloc
expression_tree_walker

postgres postgres hash_search_with_hash_value

postgres postgres nocachegetattr

postgres postgres hash_any

postgres postgres core_yylex

[.]1b
[.]
[.]
[]
[.]
postgres postgres []
[.]
[.]
[.]
[.]
[-]

postgres libc-2.15.s0 __memcpy_ssse3

Samples: 38K of event 'instructions', Event count (approx.): 8745281382
0.03% postgres postgres AllocSetAlloc

SearchCatCache

base_yyparse
MemoryContextAllocZeroAligned
postgres postgres expression_tree_walker
postgres postgres MemoryContextAlloc

postgres postgres []
[.]
[.]
(1M
postgres postgres [.] hash_search_with_hash_value
[.]
[.In
[.]
[.]
[.]

postgres postgres
postgres postgres

postgres libc-2.15.s0 __strcmp_sse42
postgres postgres nocachegetattr
postgres postgres hash_any
postgres libc-2.15.s0 __memcpy_ssse3
postgres postgres core_yylex

event 'instructions', Event count (approx.): 8662982577
8.12% postgres postgres .] AllocSetAlloc

postgres postgres
postgres libc-2.15.s0
postgres libc-2.15.s0
postgres postgres
postgres postgres ase_yyparse
postgres libc-2.15.s0 __strcmp_sse42

[.] append_with_tabs
[]
[]
[]
e
postgres postgres [.] MemoryContextAllocZeroAligned
[]
[]
[]
[]
[.1S
[In

viprintf
__printf_fp
SearchCatCache

postgres postgres expression_tree_walker
postgres postgres MemoryContextAlloc

postgres postgres hash_search_with_hash_value
postgres libc-2.15.s0 __memcpy_ssse3

postgres postgres canKeywordLookup

postgres postgres nocachegetattr

EXPLAIN ANALYZE
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A HHBREOLESR

Samples: 37K of event 'instructions’,

Event count (approx.): 8318102033

o postgres postgres .

postgres postgres [.] base_yyparse

postgres postgres [.] SearchCatCache

postgres postgres [.] MemoryContextAllocZeroAligned
postgres libc-2.15.s0 [.] __strcmp_sse4?2

postgres postgres [.] MemoryContextAlloc

postgres postgres [.] expression_tree_walker
postgres postgres [.] hash_search_with_hash_value
postgres postgres [.] nocachegetattr

postgres postgres [.] hash_any

postgres postgres [.] core_yylex

postgres libc-2.15.s0 [.] __memcpy_ssse3

NTTDAaTa

event 'instructions’,

Event count (approx.): 8662982577

3.12% postgres postgres .| AllocSetAlloc
postgres postgres [.] append_with_tabs
postgres libc-2.15.s0 [.] vfprintf
postgres libc-2.15.s0 [.] __printf_fp
postgres postgres [.] SearchCatCache
postgres postgres [.] base_yyparse
postgres libc-2.15.s0 [.] __strcmp_sse4?2
postgres postgres [.] MemoryContextAllocZeroAligned
postgres postgres [.] expression_tree_walker
postgres postgres [.] MemoryContextAlloc
postgres postgres [.] hash_search_with_hash_value
postgres libc-2.15.s0 [.] __memcpy_ssse3
postgres postgres [.] ScanKeywordLookup
postgres postgres [.] nocachegetattr

EXPLAIN ANALYZE
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A HHBREOLESR

Samples: 37K of event 'instructions’,

Event count (approx.): 8318102033

o postgres postgres .

postgres postgres [.] base_yyparse

postgres postgres [.] SearchCatCache

postgres postgres [.] MemoryContextAllocZeroAligned
postgres libc-2.15.s0 [.] __strcmp_sse4?2

postgres postgres [.] MemoryContextAlloc

postgres postgres [.] expression_tree_walker
postgres postgres [.] hash_search_with_hash_value
postgres postgres [.] nocachegetattr

postgres postgres [.] hash_any

postgres postgres [.] core_yylex

postgres libc-2.15.s0 [.] __memcpy_ssse3

NTTDAaTa

event 'instructions’,

Event count (approx.): 8662982577

3.12% postgres postgres .| AllocSetAlloc
postgres postgres [.1 append_with_tabs
postgres libc-2.15.s0 [.] vfprintf
postgres libc-2.15.s0 [.] __printf fp
postgres postgres [.] SearchCatCache
postgres postgres [.] base_yyparse
postgres libc-2.15.s0 [.] __strcmp_sse4?2
postgres postgres [.] MemoryContextAllocZeroAligned
postgres postgres [.] expression_tree_walker
postgres postgres [.] MemoryContextAlloc
postgres postgres [.] hash_search_with_hash_value
postgres libc-2.15.s0 [.] __memcpy_ssse3
postgres postgres [.] ScanKeywordLookup
postgres postgres [.] nocachegetattr

EXPLAIN ANALYZE
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A append_with_tabs& (& NTTDaTa

O PATH: src/backend/utils/error/elog.c

3011 /*

3012 * append_with_tabs

3013 *

3014 * Append the string to the StringInfo buffer, inserting a tab after any
3015 * newline.

3016 */

3017 static void

3018 append_with_tabs(StringInfo buf, const char *str)
3019 {

3020 char ch;

3021

3022 while ((ch = *str++) = "¥0")

3023 {

3024 appendStringInfoCharMacro(buf, ch);

3025 if (ch == "¥n")

3026 appendStringInfoCharMacro(buf, '¥t");
3027 3}

3028 }

OJ4ERE, SUTHADRICYIZEAT DR, OJDELLE(ERTIND.
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. append_with_tabs(IREMHINTLSID  nrroara

O EXPLIN ANALYZEFRITR. O 4K TfE
—EXPLAINEITRF(Z. HEDIFINTLVRL)

=N CTLD(X)

—EXPLAINK DEXPLAIN ANALYZEDA R, tITDENZ DT,
SRS <MD TED TRV EIERITE S,

() KEFAMTOBRIERTOTHENDEATICUTWBA,. O DERIIR(IITHN TS,

B
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A - a ppend_with_tabsl3RXEFMEEINTULSDD yrroara

O EXPLIN ANALYZEF{THR, OJXEM CTHEHASNTLD(X)
—EXPLAINFATEE (L. dpE DIF(EN TLVRL
—EXPLAINL DEXPLAIN ANALYZED AR, BITOENZL\DT,
BRSO D TZDOTIFRVNEHBRITE S,

=
=

(MG (CERE LDV A F R 25X DE. OTEKRIZTFIRON ?
—EXPLAIN ANALYZER., OT&EKRZITHIRVEETEIC L THRIE,

—
-

() KEFAMTOBRIERTOTHENDEATICUTWBA,. O DERIIR(IITHN TS,
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L EEE

O R TETEESEIEZ LIS,

- EiTsHEBUSORMEZ 1073 (CERTE(postgresgl.confD) (S X 4),
$ cat postgresql.conf

auto_explain.log_min_duration = "10min’

NTTDAaTa
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A Bl R~perf record& report R,

NTTDaTa
perf record CEBETHILIz&E A, append_with_tabs(EME(EIN/a< 2o 1.
Samples: 37K of event 'instructions', Event count (2pDprox.):
EXPLAIN ANALYZE

9.82% postgres postgres [.] AllocSetAlioc

postgres postgres [.] base_yyparse

postgres postgres [.] SearchCatCache

postgres postgres [.] MemoryContextAllocZeroAligned

postgres postgres [.] expression_tree_walker

postgres postgres [.] MemoryContextAlloc

postgres libc-2.15.s0 [.] _ strcmp_sse4d?2

postgres postgres . ] hash_search_with_hash_value

postgres postgres [.] nocachegetattr

postgres postgres [.] MemoryContextAllocZero

postgres postgres .] core_yylex

postgres libc-2.15.s0 [.] __memcpy_ssse3

postgres postgres [.] hash_any

postgres postgres [.] hash_uint32

postgres postgres [.] new_list

nAcFArace AAacFArAc r 1 Isn_Aarn A
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A perf statCTH R NTTDaTa

# perf stat -p 10974 sleep 10
Performance counter stats for process id '1974";

7944.809348 task-clock # 0.794 CPUs utilized [100.00%]
84,368 context-switches # 0N 016 M/sec [100 NN9%]

546 CPU-migrations| «~CPU-migration®#%H'. EXPLAINE— R & FEFEEDKEE(C,
0 page-faults S

12,954,262,298 cycles # 1. 631 GHz [100.00%]
9,415,587,714 stalled-cycles-frontend # 72.68% frontend cycles idle [100.00%]
7,719,126,537 stalled-cycles-backend # 59.59% backend cycles idle [100.00%]

7,955,133,955 instructions # 0.61 insns per cycle
# 1.18 stalled cycles per insn [100.00%]
1,560,120,420 branches # 196.370 M/sec [100.00%]
29,504,875 branch-misses # 1.89% of all branches

10.000889779 seconds time elapsed

_ Copyright © 2012 NTT DATA Corporation
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‘l EZE8 NTTDaTta

Oauto_explain

- BUO\SQLAARZ(C (I N DIGE
- EXPLAIN ANALYZEAO'fEE E2&E% 5 X D30T 4R,
- OV HOBHEZBEYCREINE. AO—TJITUICKD
OJ4MNEFR T D EEFENTH D,

EXPLAIN ANALYZE(C K DHERENDRZEE (FEZ M




‘l EZE8 NTTDaTta

Oauto_explain

- BUO\SQLAARZ(C (I N DIGE
- EXPLAIN ANALYZEAO'fEE E2&E% 5 X D30T 4R,
- OV HOBHEZBEYCREINE. AO—TJITUICKD
OJ4MNEFR T D EEFENTH D,

EXPLAIN ANALYZE(C K DHERENDRZEE (FEZ M

Tl BEL\SQLDZE(E ?




A E\SQLTHIET D & NTTDaTa

O =0\SQL
— %< MDIOINZ1TDSELECTON > RZ{EFE
<SQLDO—HI>

SELECT n.nspname as "Schema",
c.relname as "Name",
CASE c.relkind WHEN 'r' THEN 'table' WHEN 'v' THEN 'view' WHEN 'i' THEN 'index' WHEN 'S' THEN
'sequence' WHEN 's' THEN 'special' WHEN 'f' THEN 'foreign table' END as "Type',
pg_catalog.pg_get_userbyid(c.relowner) as "Owner”,
c2.relname as "Table"
FROM pg_catalog.pg_class c
LEFT JOIN pg_catalog.pg_namespace n ON n.oid = c.relnamespace
LEFT JOIN pg_catalog.pg_index i ON i.indexrelid = c.oid
LEFT JOIN pg_catalog.pg_class c2 ON i.indrelid = c2.oid
WHERE c.relkind IN ('i',")
AND n.nspname <> 'pg_catalog’
AND n.nspname <> 'information_schema'
AND n.nspname !~ 'Apg_toast'
AND pg_catalog.pg_table_is_visible(c.oid)
ORDER BY 1,2;

END,

_ Copyright © 2012 NTT DATA Corporation
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A E\SQLTHIET D & NTTDaTa

O E1T7/H4
— pgbench(CHRAAILARDOUT ~&EUTER

$ pgbench —f test.sgl -T 600 test
Sarting vacuum... end.




S @\t At ~perf record& report TR

NTTDAaTa

tps:505

postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres

postgres
postgres
postgres
postgres

libc-2.15.s0

postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres

libc-2.15.s0

postgres

Samples: 36K of event 'instructions’, Event count (approx.): 18184791491
12.37% postgres postgres
8.08% postgres

[.] slot_deform_tuple

[.] AllocSetAlloc

[.] SearchCatCache

[.] ExecEvalScalarArrayOp
[.] MemoryContextAllocZeroAligned
[.] __strcmp_sse42
slot_getattr
base_yyparse
hash_uint32
expression_tree_walker
MemoryContextAlloc

.| heapgettup_pagemode
nocachegetattr
ExecScan
FunctionCall2Coll
core_yylex
expression_tree_mutator
heapgetpage

miss

[.] __memcpy_ssse3

[.] check_stack_depth
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S @\t At ~perf record& report TR

EXPLAIN ANALYZE

B0’

NTTDAaTa

tps:444

Samples: 36K of event 'instructions’, Event count (approx.):17644280750

10.11%postgres

postgres

[.] slot_deform_tuple

7.80% postgres postgres [.] AllocSetAlloc
postgres postgres [.] SearchCatCache
postgres postgres [.] ExecEvalScalarArrayOp
postgres postgres [.] MemoryContextAllocZeroAligned
postgres postgres [.] append_with_tabs
postgres libc-2.15.s0 [.] __strcmp_sse4?2
postgres libc-2.15.s0 [.] _IO_default_xsputn
postgres postgres [.] expression_tree_walker
postgres postgres [.] base_yyparse
postgres libc-2.15.s0 [.] __printf_fp
postgres postgres [.] hash_uint32
postgres libc-2.15.s0 [.] _IO_strn_overflow
postgres postgres [.] slot_getattr
postgres postgres [.] MemoryContextAlloc
postgres postgres [.] heapgettup_pagemode
postgres [vdso] [.] Ox00007fffec3bd60cC
postgres postgres [.] lappend
postgres libc-2.15.s0 [.] vfprintf
postgres postgres [.] nocachegetattr
postgres postgres [.] heapgetpage
postgres libc-2.15.s0 [.] __memcpy_ssse3
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S @\t At ~perf record& report TR

EXPLAIN ANALYZE

BR{E'10min’

NTTDAaTa

tps:467

11.89%postgres
9.37% postgres

postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres

postgres
postgres
postgres
postgres
postgres
postgres

libc-2.15.s0

postgres
postgres
postgres
postgres
postgres
postgres
postgres
[vdso]

postgres
postgres
postgres
postgres
postgres
postgres
postgres

Samples: 36K of event 'instructions', Event count (approx.): 18100297843

[.] slot_deform_tuple

[.] AllocSetAlloc

[.] SearchCatCache

[.] ExecEvalScalarArrayOp

[.] MemoryContextAllocZeroAligned
[.] base_yyparse

[.] __strcmp_sse4?2

[.] MemoryContextAlloc

[.] hash_uint32

[.] slot_getattr

[.] expression_tree_walker

[.] heapgettup_pagemode

[.] lappend

[.] core_yylex

[.] 0x00007fffe45ff8eb

[.] nocachegetattr

[.] new_tail_cell.isra.2
[.] heapgetpage

[.] ExecScan

[.] ExecInitExpr

[.] check_stack_depth
[.] FunctionCall2Coll
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‘l EZE8 NTTDaTta

Oauto_explain

- BUO\SQLAARZ(C (I N DIGE
- EXPLAIN ANALYZEAO'fEE E2&E% 5 X D30T 4R,
- OV HOBHEZBEYCREINE. AO—TJITUICKD
OJ4MNEFR T D EEFENTH D,

auto_explainzzon(C9dD(&. 77U,




“perf@?l'—} ANy ROTRDDIED?

Opgbench &perf Tl 9,
SBITESASF : pgbench -S -T 10T k=1,

EXPLAIN

HE% J—3 e

pgbench 7047.1
BORETCHEE 7021.12

4987.66

4883.11

perf

NTTDAaTa
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A (Rik) 9.2(CHBlFBpostgresql.confdZEIE wrroara

Osilent modeH‘/gL)
-"silent._mode = on” EEIUZ&EZPDIZWEE(E.
O DX LT 71)LIC/dev/nulIND> 2 RUw O > DO%R B,

Ocustom variable classeshH‘7qu\

-shared_preload_libraries & auto_explain.log_min_duration
SREETEINIL. auto_explainhMEATE S,




4. perfCI\NDC=
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A debuginfo NTTDaTa

d PostgreSQLOAT T D i)l ZEFR RSB VLGS
- V—X— R 5PostgreSQLZ -1 > X b—JL
JconfigurelF (C5 /) \w O =B,
- rpmhSics, EE>IES NIUIRRESND -



5. perffEVNE S
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A perfMENWE S NTTDaTa

Q> X7/ ERAH Eﬁ%lﬂ%l%‘i}l’)mm
I AN, |\7J‘1EEL\OD_C BAHAOETEMNZ9 D ENBIEMNDE

Dh?jw%t;btm5;tﬁ ZTOTOER(EHH> TULDHN,
AT TIEIDH D TULRULISE,
SEAR DD TWT., EBEEBLEVWES(EMthdY —) L TaJEE




6. perfC 3RO TIELW
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A

SEDAART

ARFIA
dperf diff

NTTDAaTa
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N Few NTTDaTa

& perfOL\WNEC
A AT ATITHONTWDUNIBZ [ CE B,
A7 0OTCRS EDUIBZHEICE B,
AFEHRNRBERNS. BDIAHFHEIHND,
—SETEF F—CEBREZITELPT L)
QA —) AW RAYELY
= AT /NERRPTHERALPIL
QY —JLOIEMENEE

®perfOESE LD EMEED TCIFLWVWES, EFER
ARFIA B
ddebuginfo




NTTDartda

BADNZE. LBICEHHT,




