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PostgreSQLiERI S --V9.6.0 Ths

O GESHA Project Metrics
N . Files: 1723
O S=#hi489.6.0 (20165-9H 298 % 1) ,
Program Units: 17103
O 9.6.0kx A CMEREEEL124.9751T , BRUKEE72.7 Lines: 1249865

F17,:¥831.95 , comment lines/code

lines=0.43  ( {EAunderstand TE%it) BlanicLines: H43783
Code Lines: 727284
O 29304 N Comment Lines: 319120
Project Metrics O iFHEFEE4LN
Files: 192 e
Program Units: 2118 O AR T2R9.7
Lines: 97721 O BANFEIEIESSE= SRR AT
Blank Lines: 13647
Code Lines: 59565
Comment Lines: 18358
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PostgreSQL release timeline

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Development B Froduction B Expected EOL
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]#&2(:% v1.08 V6.0 V7.0 v8.0 v9.0 V9.6
Files 628 6477 909 1001 1325 1723
Lines 176755 182469 362868 564266 893033 1249865
Blank Lines 21217 21937 43458 66873 102206 143783
Code Lines 88056 91219 195774 322165 527030 727284
Comment Lines 56531 57801 88614 136169 210429 319120
1400000 2000
1200000
1
1000000 500
800000
1000
600000
4
00000 500
200000
O [ [ [ [ [ O

1.08 6.0 7.0 8.0 9.0 9.6

Files -mLines -=<Code Lines -+Comment Lines
I
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57 N=yinl =
O OS : win7 64bit
O VS : visual studio2013

O Perl : ActivePerl-5.24.0.2400-MSWin32-x86-64int-300558.exe

O Bison: bison-2.4.1-setup.exe

O Flex: flex-2.5.4a-1.exe

TESNWE/ RESTLE
Zlsrc\tools\msvc\BRF
TR

AN TH -
O understand

O source insight

w pegsql — Microszoft ¥izual Studio (EHRE) Y1 C] RESELh Crrl+q) L - =] =
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Lmuxﬂ’ilﬂﬁtﬁiﬁ ﬁ" frg .%F

SRR
O OS : Linux 6.7 64bit
O Eclipse : eclipse-cpp-mars-2-linux-gtk-x86_64.tar.gz

groupadd dba

useradd -g dba postgres —d /home/postgres
mkdir —p /app/postgresq|

mkdir -p /app/postgresql/9.6.0

mkdir -p /app/postgresql/pg9600/data

mkdir -p /app/postgresql/pg9600/data/pg_log
chown -R postgres.dba /app/postgresq|

-~ N IR

cd /app/postgresql

tar xzvf postgresql-9.6.0.tar.gz

mv postgresql-9.6.0 postgresql-9.6.0-src

cd /app/postgresql/postgresql-9.6.0-src
.Jconfigure --prefix=/app/postgresql/9.6.0 --enable-debug

make world

make install-world
initdb
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Import Existing Code

© uml.org.cn

Create a new Makefile project from existing code in that same
directory

Project Name

[pustgresql—ﬁ.ﬁ.ﬂl ]

-Existing Code Location

[fappfpustgresqlfpustgresql—9.ﬁ.D—src l [Bruwse...l

Languages
W C [ C++

Toolchain for Indexer Settings

<nohe=
Cross GCC
GMU Autotools Toolchain

Show only available toolchains that support this platform
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Hookf AR (1)
" static shmem_startup_hook_type prev_shmem_startup_hook = NULL;

i void _PG_init(void)
i

I typedef void (*shmem_startup_hook_type) (void);
shmem_startup_hook_type shmem_startup_hook = NULL;

void createSharedMemoryAndSemaphores(bool makePrivate, int port)

i i
. |

prev_shmem_startup_hook = shmem_startup_hook;
shmem_startup_hook = pgss_shmem_startup; if (shmem_startup_hook) °
\,\} shmem_startup_hook();
__________________________________________________________________ ; . ! } ;
_static void pgss_shmem_startup(void); _._._._._._._. - P .

static void pgss_shmem_startup(void)

{

i
i

: if (prev_shmem_startup_hook)

i prev_shmem_startup_h

i

i

J1BEAE N B e SGE A

\

O S#fEE (postgresql.conf) :
shared_preload_libraries ="xxxx'

O =sEHITIoadan< :
postgres=# LOAD "xxxx’;

O BEMEFMERE

O EEFERGITE
O HFEEFn
O 5RELEH

| O SENEEEA ) . )
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HOOK#4
object_access_hook
ExplainOneQuery_hook
explain_get_index_name_hook
check password_hook
ExecutorStart_hook
ExecutorRun_hook
ExecutorFinish_hook
ExecutorEnd_hook
ExecutorCheckPerms_hook
ClientAuthentication_hook
set_rel_pathlist_hook
join_search_hook
set_join_pathlist_hook
planner_hook
create_upper_paths_hook
get_relation_info_hook
post_parse_analyze_hook
shmem_startup_hook
ProcessUtility_hook
get_relation_stats_hook
get_index_stats_hook
get_attavgwidth_hook
emit_log _hook
needs_fmgr_hook
fmgr_hook

i ZHFV9.6.0MRAS T

A
src/backend/catalog/objectaccess.c
src/backend/commands/explain.c
src/backend/commands/explain.c
src/backend/commands/user.c
src/backend/executor/execMain.c
src/backend/executor/execMain.c
src/backend/executor/execMain.c
src/backend/executor/execMain.c
src/backend/executor/execMain.c
src/backend/libpg/auth.c
src/backend/optimizer/path/allpaths.c
src/backend/optimizer/path/allpaths.c
src/backend/optimizer/path/joinpath.c
src/backend/optimizer/plan/planner.c
src/backend/optimizer/plan/planner.c
src/backend/optimizer/util/plancat.c
src/backend/parser/analyze.c
src/backend/storage/ipc/ipci.c
src/backend/tcop/utility.c
src/backend/utils/adt/selfuncs.c
src/backend/utils/adt/selfuncs.c
src/backend/utils/cache/Isyscache.c
src/backend/utils/error/elog.c
src/backend/utils/fmgr/fmgr.c
src/backend/utils/fmgr/fmgr.c
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PGEERIpg_stat_activityflEF&R/ > queryid=ER ,
HtL , Hpg_stat_activity Spg_stat_statements

RENSCREAE IR R EA 5 &

+
|
|
|

usesysid |
usename |
application name |
client addr |
client hostname |
client port |
backend start |
xact start |
guery start |
state change |
walt event type |
wait event |
state |
backend xid |
backend xmin |
query I

postgres=# \d pg_stat activity
View "pg catalog.pg stat activity"

integer
oid
name
text
inet
text
integer
timestamp
timestamp
timestamp
timestamp
text

text

text

xid

xid

text

with tims
with time
with time
with time

Z0one
Zone
Zone
Z0one

postgres=# \d pg stat stacemencs,
View "public.pg stat statements”

mean time
stddev_time

rows

shared blks hit
shared blks read
shared blks dirtied
shared blks written
local blks hit
local blks read
local blks dirtied
local blks written
temp blks read

temp blks written
blk read time

blk write time

double precision
double precision
bigint
bigint
bigint
bigint
bigint
bigint
bigint
bigint
bigint
bigint
bigint
double precision
double precision

Column | Type |
_______________________________________ .I__
userid oid
dbid oid
queryid bigint
guery text
calls bigint
total time double precision
min time double precision
max time double precision
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0 pg stat scvity R T
> >B%pg_databaseflpg_authidfsks slpia,
Fpg_stat_get_activityERZ{
> pg_stat_get_activity BRERZEACE
Fr . BRI FEFREIEERIERE

S.usesysid,
o

> AFFRIEERSIEERFFHIqueryid(s

.application name,
.client addr,
.client hostname,
.client port,
.backend start,
.xact start,
.query start,
.state change,
.wait event type,
.wait event,
.state,

.backend xid,
.backend xmin,
S.query

(;}gﬁg{ﬁ% Src/backend/utils/adt/pgstatfuncs-c) : FROM pg database D, pg stat get activity(NULL) AS S, pg authid U

n N nn nNnonnhnn nn n

o

WHERE S.datid = D.oid AND
S.usesysid = U.oid;

O RSP EENX queryidTE
> EAZ O ARHD 3 A AT e 1 %o LA
> B DA S = Oy i A

(VAR A & :src/include/nodes/parsenodes.h)
-
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O pg_stat_statementsid(4t
> FRICRSQLAYMREEEE

> ESQLEENTZfE |, ERFHRFqueryidER
(ERSNE :
contrib/pg_stat_statements/pg_stat_statements.c

src/backend/tcop/postgres.c)
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> PostgreSQLEGEER— I SHIERS , 81 IRSS Sl =hling
BRI N— MM ERGHIE

> AJLAKEPostgreSQLIRSZ HIZR I pid SR AT
SQLEYqueryidfEakey-value{EIHRE L5 J8 B g

> ZEEHREEEEAREFEhashtable#EL g
> ETFpg_stat_activityIE , FrEe— A EHOE SQLAFHT

pg_stat_activity_ext , IBIIFERqueryid , iIZ=FE&EK
R EREIGetQueryld()

> HEGetQueryldiIEFRIRIEpidEkEXqueryid REctab activity ext
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() SCRIRSEhRT , INEkiEME | Fedthook

static shmem startup hook type prev shmem startup hook = NULL;
static post parse analyze hook type prev post parse analyze hook = NULL;

P@@O0_ wiE -¥E
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void PG init (void) {
if (!process shared preload libraries in progress)
return;

prev_shmem startup hook = shmem startup hook;
shmem startup hook = pgsae shmem startup;

prev_post parse analyze hook = post parse analyze hook;
post parse analyze hook = pgsae post parse analyze;

typedef void (*shmem startup hook type) (void); typedef void (*post parse analyze hook type) (ParseState
shmem startup hook type shmem startup hook = NULL; *pstate,Query *query);
post parse analyze hook type post parse analyze hook = NULL;
void
CreateSharedMemoryAndSemaphores (bool makePrivate, Query *
int port) parse analyze (Node *parseTree, const char *sourceText,
{ 0id *paramTypes, int numParams)
...... {
if (shmem startup hook) .
shmem startup hook () ; if (post parse analyze hook)
} (*post parse analyze hook) (pstate, query);
(JRISALE: src/backend/storage/ipc/ipci.c) return query;

}
(JRIGAIE: src/backend/parser/analyze.c)
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static HTAB *pgsae hash = NULL; static int
pgsae match fn(const void *keyl, const void *key2, Size
static void keysize) {
pgsae shmem startup(void) { const pid t *kl = (const pid t *) keyl;
HASHCTL info; const pid t *k2 = (const pid t *) key2;
if (prev_shmem startup hook) if (*kl == *k2)
prev_shmem startup hook() ; return 0;
memset (&info, 0, sizeof (info)); else
info.keysize = sizeof (pid t); return 1;

info.entrysize = sizeof (pgsaeEntry) ; }
info.match = pgsae match fn;
pgsae _hash = ShmemInitHash ("pg stat activity ext
hash", 500, 10000, &info,HASH ELEM | HASH COMPARE) ;
}

Q SQLiEA parsef5{RfFpid-queryidZ B EIHZ=RFAIHASHTABLEF

static void pgsae post parse analyze (ParseState *pstate, Query *query) {
bool found;
pid t key;
pgsaeEntry *entry;

if (prev post parse analyze hook)
prev _post parse analyze hook(pstate, query);

key = getpid();

entry = (pgsaeEntry *) hash search(pgsae hash, &key, HASH ENTER, &found);
entry->pid = key;

entry->queryld = query->queryld;
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() #hB—AMFunction ( CER%L) , FISKIRIEpid M= R7EHASHTABLES 3B queryid

Datum GetQueryId (PG FUNCTION ARGS) {
pid t key = (pid t) PG GETARG UINT32(0);
bool found;
pgsaeEntry *entry;

if (!pgsae hash)

ereport (ERROR,
(errcode (ERRCODE OBJECT NOT IN PREREQUISITE STATE), errmsg("pg stat activity ext must be

loaded via 'load command' or shared preload libraries")));

entry = (pgsaeEntry *) hash search(pgsae hash, &key, HASH FIND, &found);
if (found) {

return entry->queryld;
} else {

return 0;

Q PUEIPG_STAT_ACTIVITY_EXT#1GetQueryld FunctionAIfiZs

CREATE VIEW pg stat activity ext AS
SELECT a.*,GetQueryld(a.pid) as queryid
FROM pg stat activity a;

CREATE FUNCTION pg catalog.GetQueryId(bigint)
RETURNS bigint

AS 'MODULE_PATHNAME' , 'GetQueryId'

LANGUAGE C VOLATILE;
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pg_stat_activity ext.c CYRRL S A4

. KA @ PG STAT ACTIVITY EXTAR
pg_stat_activity ext--1.0.sql SQLIAIAS AL E&E Gf‘iue;yl dE -
pg_stat_activity ext.control F | AR
Makefile Y P22 4% P 75 S

iF B SR E T contrib/pg_stat_activity_ext BRT
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cd contrib/pg stat activity ext
make && make install

Q BLE S (postgresql.conf)

P@@O0_ wiE -¥E
uml.org.cn

! shared preload libraries = ‘pg stat statements,pg stat activity ext®

) glENs

#HE R R T

|
| postgres=# create extension pg stat_activity ext;

() ERHUEREH)

|
| pg_ctl restart

O Wi

postgres=# \dx
List of installed extensions

Description

extension of pg stat activity view

Name | Version | Schema |
—————————————————————— e e e e e
pg_stat activity ext | 1.0 | public |
pg_stat statements | 1.4 | public |

track execution statistics of all SQL statements executed
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postgres=# select
pid | usename
_______ +__________
20981 | postgres active 1517127817 select pid,usename,state,queryid,query from pg stat activity ext;
20857 | postgres idle 2044555847 select nowl():
20899 | postgres idle 2236211933 select count(*) from pg class;
20939 | postgres idle 3585441560 select 1;

postgres=# select sae.usename,ss.calls,ss.total time,ss.min time,
55.max_time,sae.queryid, sas.query

from pg stat activity ext sae,pg stat statements ss
where sae.datid=ss.dbid and sae.usesysid=ss.userid
and sae.queryid=ss.queryid;

usename | calls | total_time

postgres . . . 2223596771786 select sae.usename,ss.calls,ss.total_time,ss.min_time,+
ss.max time, sae.queryid, sae.query +
from pg stat activity ext sae,pg stat statements ss  +
where sae.datid=ss.dbid and sae.usesysid=ss.userid +
and sae.queryid=ss.queryid;

postgres . . . 3589441560 | select 1;

postgres . . . 2044555847 select now();

postgres . . . 2236211933 | select count(*) from pg class;

postgres=# select Getgqueryid (20859);
getqueryid

2236211533
(1 row)
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