JPUG

PostgreSQL

vi + ctags, gdb, strace

NTT ()



B vi + ctags
2
2
4 Vi
¢ vi
& grep
Bl gdb
¢ gdb
¢ gdb ( )
¢ gdb ( )
4 gdb
B strace
€ strace
& strace ( )
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frisk(3)% cd ~/work/
frisk(4)% tar zxvf postgresql-7.3.4.tar.gz

N
4
frisk(5)% ./configure --enable-syslog --enable-debug --prefix=/home/ikubo/work/
pg734dbg
frisk(6)% make
frisk(7)% su
frisk# make install
frisk# exit
4 DB
4 postmaster
frisk(12)% initdb --no-locale --encoding=EUC_JP
frisk(13)% pg_ctl start
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Vi + ctags

B ctags

frisk(14)% cd ~/work/postgresql-7.3.4/src/backend

frisk(15)% ctags */*.[chyl] */*/*_.[ch] ../include/*.h ../include/*/*.h

H vi
L 2 src/backend
frisk(16)% vi main/main.c
V'S Ctrl + ]
& Ctrl + t
|
4 grep
2
frisk(17)% vi tags
PostgreSQL [ 4 ] Copyright(C)2003 NTT DATA Corporation
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2 Esc

4
~
<.
D
=
o
=
<.
1
<
~—

N

¢ gl -

* - hjkl (=1 15)

4 Ctrl+f,Ctrl + b

* / Enter
° n N

¢ G

¢ 16 , G

4 : ctrl +]
* Ctrl +t
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Vi

|

¢ SHOME .vimrc .exrc
l tabstop

€ PostgreSQL

¢ set tabstop=4 (set ts=4 )
|

€ set noerrorbells

| ( )

€ set nobackup
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grep

B grep
L 4
L 4
BufferSync()
frisk(24)% grep BufferSync() */*.c */*/*.c
2 include
FormData_pg_class
frisk(25)% grep FormData pg class */*.[ch] */*/*.[ch] ../include/*.h ¥
../include/*/*_h
access/transam/xlogutils.c: _xlpgcarr = (Form_pg_class) malloc(sizeof(FormDa
ta pg class) * xlcnt);
access/transam/xlogutils.c: memset(_xlIpgcarr, 0, sizeof(FormData_pg_class) *
_xlent);
../include/catalog/pg_class.h:} FormData pg_class;
../include/catalog/pg_class.h:  (offsetof(FormData pg_class,relhassubclass) + s
izeof(bool))
../include/catalog/pg_class.h:typedef FormData pg_class *Form pg_class;
PostgreSQL [ 7 ] Copyright(C)2003 NTT DATA Corporation
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vl + ctags

L 2
L 2
L 2
|
L 2
o (include/catalog/*.h )
L 2 grep
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gdb

B PostgreSQL

frisk(5)% ./configure --enable-debug

—

N
1. gdb L\‘
2.
3.
4. {/BOOtStap
frisk(36)% gdb /home/ikubo/work/pg734dbg/bin/postgriifjﬁﬁijj}/ﬂ\\;
(gdb) break main
(gdb) run -boot -x1 -F -D /home/ikubo/data templatel < /home/ikubo/data/postgres.bki
[bootstrap break Point 1
b heap create ; ( )
b InsertOneValue ; insert
b InsertOneTuple ;
PostgreSQL [ 9 ] Copyright(C)2003 NTT DATA Corporation
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gdb quit

help

r run [ ]
Ctrl + C

C continue

) b break

S step

n next

I list

bt backtrace

p print

X X

x/s | x/s
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|
¢ (psal )
frisk(1)% psql templatel
L 4
frisk(41)% ps -ax | grep postgres
18373 pts/0 S 0:00 postgres: stats buffer process
18375 pts/0 S 0:00 postgres: stats collector process
(:: 18396_pxs/0 S 0:00 postgres: ikubo templatel [local] idle
18399 pf§75“-s.____‘0:00 grep postgres
| \
frisk(45)% gdb /Zhome/ikubo/tmp/pg734/bin/postgres 18396
N
2 DBMS
POS tgreSQL [ 11 ] Copyright(C)2003 NTT DATA Corporation
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gdb

#0
#1

#2
#3
#4
#5
#6

#7
#8
#9
#10
#11
#12

(gdb) bt

0x401c64e2 in _ libc recv () from /lib/1686/1ibc.so0.6

0x080dc164 in secure read (port=0x8240388, ptr=0x81f22e0, 1en=8192)
at be-secure.c:307

0x080dedc9 in pg_recvbuf () at pgcomm.c:463

0x080deeOd in pq_getbyte () at pgcomm.c:500

0x08119549 in SocketBackend (inBuf=0x826d7a8) at postgres.c:247
0x081195bf in ReadCommand (1nBuf=0x826d7a8) at postgres.c:304
Ox0811aa8d in PostgresMain (argc=4, argv=0xbffecclO,
username=0x82404b9 "ikubo™) at postgres.c:1930

0x08102b6c in DoBackend (port=0x8240388) at postmaster.c:2310
0x081024be in BackendStartup (port=0x8240388) at postmaster.c:1932
0x081016d1 in ServerLoop () at postmaster.c:1009

0x08101292 in PostmasterMain (argc=1, argv=0x82287e0) at postmaster.c:788

0x080df86b in main (argc=1, argv=0xbffed5a4) at main.c:210
0x400f4657 in __ libc start main (main=0x80df68c <main>, argc=1,
ubp_av=0xbffed5a4, init=0x806a8a0 < init>, fini=0x8171560 < fini>,
rtld fini=0x4000dcd4 < dl_fini>, stack end=0xbffed59c)

at ../sysdeps/generic/libc-start.c:129

(gdb) (

L

SQL }

PostgreSQL
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| ] main()

postmaster

main()

ServerLoop

main/main.c

postmaster/postmaster.c
PostmasterMain()

postmaster/postmaster.c

T ServerLoop()

postmaster/postmaster.c

BackendStartup()

—boot

BootstrapMain() fork
bootstrap/bootstrap.c

DoBackend ()

\ postmaster/postmaster.c

v

PostgresMain()
tcop/postgres.c

IsUnderPostmaster
true

postmaster

PostgresMain IsUnderPostmaster

Copyright(C)2003 NTT DATA Corporation
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| ] PostgresMain()

PostgresMain()

tcop/postgres.c

K‘ pg_exec_query_string ()

tcop/postgres.c

[ e [ pg_parse_query () ™ parser () [T ¥ yyparse ()
i' g tcop/postgres.c parser/parser.c parser/gram.y
h s | pg_analyze and_rewrite () parse_analyze () —» transformStmt ()

tcop/postgres.c parser/analyze.c parser/analyze.c

l g < DML QueryRewrite ()

rewrite/rewriteHandler.c

( N\

| ) - pg_plan_query () |__,| planner ()

l tcop/postgres.c optimizer/plan/planner.c
( | I I I~ \\\‘
. ProcessQuery () »| ExecutorRun ()
> g tcop/pguery.c executor/execMain.c
. BEGIN, COMMIT, ABORT, CREATE TABLE,
DML sQL ProcessUtility () DROP, COPY, ALTER, GRANT, CREATE
tcop/utility.c VIEW, CREATE FUNCTION, CREATE INDEX,
VACUUM, Fetch, ExecuteQuery, COPY,
etc ....
PostgreSQL [ 14 ] Copyright(C)2003 NTT DATA Corporation
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gdb

B core
L 4

core
gdb

frisk(47)% gdb a.out core.10865

4

frisk(47)% gdb a.out core.10865
GNU gdb Red Hat Linux (5.1.90CVS-5)

Copyright 2002 Free Software Foundation, Inc.

#0 0x08048454 in func 2 () at main.c:25
25 i = *p;
(gdb)

e backtrace core dump

4 )

core
coredumpsize

csh unlimit
coredumpsize

bash ulimit -c unlimited

(
-H

main()
func_2()

(gdb) bt
#0 0x08048454 in func_2 () at main.c:25
#1 0x08048410 in main () at main.c:5

#2 0x42017499 in _ libc_start main () from /lib/1686/1ibc.so.6

p

0

(gdb) print p ‘==:::::::::::::L\§~___‘
$1 = (int *) 0x0

PostgreSQL
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gdb

| emacs GUI
B vi + ctags

Filbe [dit Seha Coniol Window |felo Filbe [dit Seha Coniol Window |felo

Mt Wl Lifuee ralaais 7.0 (Valhalla) a|| Wit Had Lifue: raloass 7.0 (Walballa) a
wrral 28103 onoan [EAE wrral 28103 onoan [EAE

loging | Bk loging | Bk

"usewords "usewords

Lozt loging Bon Dec 1 10207220 frow 192.760.10.1 Lozt loging Bon Dec 1 10207220 frow 192.760.10.1
righ(1i righ(1i

gdb Vi

| Vi break point
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gdb

H
¢ watch

H print
& display

N
® Xx/20x

H
€ set print pretty on
¢ show show print pretty
¢ show
4 ~/.gdbinit
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strace

4
strace.sq|l
u SQL
¢ select username
from pg_user;
L 4
|
frisk(57)% strace postgres templatel < strace.sql > & logl
execve(’ /home/|kubo/work/pg734dbg/b|n/postgres ["postgres™, "templatel™], [/* 30 vars */]) =0
uname({sys="Linux", node="frisk™, ...}) =0
brk(0) = 0x8227964
open(*/etc/ld.so.preload™, O_RDONLY) = -1 ENOENT (No such file or directory)
open(**/home/1kubo/work/pg734dbg/1ib/1686/mmx/1ibz.so.1", O _RDONLY) = -1 ENOENT (No such file or directory)
stat64("'/home/ ikubo/work/pg734dbg/1ib/1686/mmx", Oxbfffebal) = -1 ENOENT (No such file or directory)
open(*'/home/ikubo/work/pg734dbg/1ib/1686/11bz.so0.1", O RDONLY) = -1 ENOENT (No such file or directory)
unlink(**/home/ikubo/data/postmaster.pid™) = 0
munmap(0x4001F000, 4096) =0
_exit(0) =7
PostgreSQL [ 18 ] Copyright(C)2003 NTT DATA Corporation
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strace ( )

B psql
€ psql
€ ps —ax
€ strace

frisk(61)% strace —p 1234
recv(7,

¢ psql

psql test=# begin;

strace "Qbegin¥0", 8192, 0) =7
gettimeofday({1070246135, 980824}, NULL) = 0
close(38) =0
rt_sigaction(SIGPIPE, {SIG_IGN}, {SIG_IGN}, 8) = 0
send(7, "CBEGIN¥0Z", 8, 0) =8
rt_sigaction(SIGPIPE, {SIG_IGN}, {SIG_IGN}, 8) = 0
recv(7,

Copyright(C)2003 NTT DATA Corporation
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strace ( )

foo
PSAl | test=# insert into foo values ( 1 ); fd =38
strace | “Qinsert into foo values ( 1 ):¥0", 8192, 0) = 31 :;EZ//,,/'——————————’//

open(*'/home/ikubo/data/base/16976/16977", O_RDWR|O_LARGEFILE) = 38

l1seek(38, 0, [0], SEEK_END) = 0

l1seek(38, 0, [0], SEEK_END) = 0
write(38, '"YOYO¥O¥0Y0Y0¥0¥0¥0¥0¥0X0¥0¥0Y¥0¥0¥0¥0Y0¥0¥0X0¥0¥0Y0¥0¥0" . .., 8192) = 8
192
rt_sigaction(SIGPIPE, {SIG_IGN}, {SIG_IGN}, 8) = 0
send(7, "Pblank¥OCINSERT 16979 1¥0Z", 24, 0) = 24
rt_sigaction(SIGPIPE, {SIG_IGN}, {SIG_IGN}, 8) = 0
recv(7,

. Xl fd =
psql | test=# commit; o9 d
38
strace | qcommit;¥0", 8192, 0) =9

time(NULL) = 1070246318 %

11seek(39, 8536064, [8536064], SEEK_SET) = 0
write(39, "Z¥320¥1¥0¥22¥0¥0¥0¥0¥0¥0¥0¥00Y¥202¥0¥222¥n¥0¥0¥0Y¥0¥0¥0¥0" . .., 8192) = 8192
fdatasync(39) =0
rt_sigaction(SIGPIPE, {SIG_IGN}, {SIG_IGN}, 8) = 0
send(7, "CCOMMIT¥0Z", 9, 0) =9 }/(\;alt_sync_method
rt_sigaction(SIGPIPE, {SIG_IGN}, {SIG_IGN}, 8) = 0 el
recv(7, fdatasync
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