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PostgreSQLiERS#HER--V9.6.0

O GESFFA %Ot
. . Files: 1723
O 557h459.6.0 (201658985290 A7) ;
Program Units: 17103
O 9.6.0Mx A4z MAEE124.951T , BRUXEE72.7 Lines: 1249865
17, E831.95 , comment lines/code Blank Lines: 143783
lines=0.43  ({¥Aunderstand TE#it) e IS
Code Lines: 727284
O 43024 Comment Lines: 319120
H i fdfr gt | O #&#HFE=E461
Files: 192 ) FO=0 7
Program Units: 21_1{3_;C O ST 78
Lines: 97721 § 0 BIMNEBIEIEE S B =F AR AT RAUEEF
Blank Lines: 13647
Code Lines: 59565
Comment Lines: 18358
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PostgreSQLIERBHELR --ZRASHEE

hiz(:% 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
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windowsH & Bt iA S

INEER

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

<] resal - Micrgfoft ¥isual Studio CEFER) Y1 [ iEgSzsh Cwlg) Ll - B x
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LinuxFA&iEiRIAIS

IR
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 6
chown -R postgres.dba /app/postgresq| %

cd /app/postgresq| Q)
tar xzvf postgresql-9.6.0.tar.gz %Q

mv postgresql-9.6.0 postgresql-9.6.0-src

cd /app/postgresql/postgresql-9.6.0-src (1/
./configure --prefix=/app/postgresql/9.6.0 --enable-debug

make world
make install-world
initdb
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LinuxH&ZRiIAIR (481 ) --SATE

=C/Ctt - Eclipsa -] x|
E Edit Source Refactor Navigate Search Project Run Window Help
New Shift+AIL+N > # & o = --;
QOpen File...
C Ctri+w
C Shift+Ctri+w
Save Ctri+s
- . clipse IDE for C/C++
Save All Shift+Ctri45
Revert
Move...
Rename... F2
Refresh F5 m Tutorials
Convert Line Delimiters To > —=2  Go through tutorials
Print... Ctrl+P
Switch Workspace > What's New
Restart Find out what is new
R i ——
it Export...
- x
Properties Alt+Enter (¥] X
' Select
Exit :

Y
<I Creates a new Makefile project in a directory containing existing code u

& - Select an import source:

[tg_.-'|:-e filter text “ﬂ
%2 > &= General
'\' ~ = C/C++
Q [E] C/C++ Executable
(]/ =% C/C++ Project Settings

Existing code as Autotools project

b = Git

@ < Bach |[ Next > l [ Cancel ] | Fimish |
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Lmuxﬂ&‘ﬂﬁ\‘.ﬁiﬁ (2£1) --8ANIE
x

Import Existing Code

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 S

<nohe=
Cross GCC
GMU Autotools Toolchain

Show only availahls&.@%ains that support this platform

@ [ < Back “ Next > | [ Cancel l [ Finish l
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Lmuxﬂ&‘ﬂﬁ\‘.ﬁiﬁ (2£1) --8ANIE

1ol
Fle Edit Source Refactor MNavigate Search Project Run Window Help
i O3 - LR SR Y Big- &0 8 Q-
&5 9 i ] 5 [Bice] oot
[5 Project Ex 2| = © = B FC® ™
B & | o~ K I~ﬂ=
m =
P——
b 35 Binaries To display the call hierarchy,
b H Archives select a function or
b il Includes method and select the
) '‘Open Call Hierarchy' menu
b (= config option.
I = contrib
P = doc
P = src
[ac) aclocal.m4
[E config.log

[£/ config.status
[£ configure

[ac) configure.in
= COPYRIGHT
[ & GNUmakefile

[ GNUmakefile.in =l Console %Search P Proble Tasks @ Make Ta Progres =2 Disasse Type Hi = O

= HISTORY

= INSTALL = B
[ Makefile No search results available. Start a search from the search dialog...

Z README

=% postgresgl-9.6.0
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LinuxHF&iFi AR (482 )

-- it Eg

New S —Ioix
File Go Into Window Help
= Open in New Window ®ig - 68 - - @ -it - 0O 8- Q-
-] Copy Ctri+C :=3 4% Debug
Paste Ctri+Vv
e 3¢ Delete Delete = o eV ZeC 5% A D = o
Remove from Context Shift+Ctrl+Alt+Down =03
E Source > -
> Move... To dis) i
play the call hierarchy,
I Rename... F2 select a function or method
b | ey IMpOrt... and select the '‘Open Call
Hierarchy' menu option.
P fug Export...
> Build Project
> Clean Project
3 ] Refresh F5
Close Project
Close Unrelated Projects
Make Targets >
Index >
Build Configurations >
Show in Remote Systems view
Profiling Tools > | ks @ K R . . —
RuUN As > ems | Tasks Make Targ Y Progress == Disassem Type Hier B8
Debug As €11 Local C/C++ Application | | N
Profie As i oebug configurations . F
Restore frem Local History...
= #7 Run C/C++ Code Analysis )
Pa Team > i
Create, manage, and run configurations Create, manage, and run configurations
= %3
OB X & Name: [pcstgres-Q‘ﬁ.D ] OB X » - Name: [pcstgres-%.ﬂ I
[t;.-‘pz:— filter text jl Main &= Argumentﬂ = Enwmnmenﬂ <3 Dehuggeﬂ EsS €ommon [t;.'|:-e filter text jl Main |- Arguments Envimnmenﬂ ¥ Debuggeﬂ ] Source} =] Qnmmon]
« [c] C/C++ Application Project: N < [©C/C++ Application -Program arguments:
= = -D Japp/postgresql/pg9600/data
@ postores-9.6.0 [postoresg-9.6.0 | Bowse.. | @ postgres-9.6.0 Jappipostaresd/pgs60n
[e] C/C++ Attach to Application C/C++ Application: q\) [E]C/C++ Attach to Application
[E] C/C+4+ Postmortem Debugger - v 2 [E] C/C+4+ Postmortem Debugger
. l,‘app,‘postgresql;‘S‘G.O/bm,fpostgres ] —
[E] C/C++ Remoate Application [E] C/C++ Remote Application c
Variables... ||Search Project... Browse...
I+ Launch Group I Vi l [ h Proj ] [ I ] i+ Launch Group
-Build (if required) before launching
‘Working directory:
Build configuration: | Select Automatically < ] =
|t.{'.f-;0|'k€.|)ace_loc:|)w)€.tu]|'em'ﬂ-9l‘b.o} |
() Enable auto build ) Disable auto build Use default
. @ Use workspace settings Configure Workspace Settings... Warkspace. . | ‘ File System... | | Variables... |
U5|r|1g GDBh(DSF} Debug Process Launcher - | — | | Apply | . . U5|r|1g GDBh(DSF} Debug Process Launcher - ‘ B | ‘ Apply |
Fiter matched 6 of 23 items Select other... Filter matched 6 of 23 items Select other...
® [ Close ] [ Debug l @ I Close l [ Debug ]




LinuxH&iFi{AIR ( ££2 ) --Eirt{Chs

=C/C+t - postgresgl-9.6_ 0fsrefbackend/mainfmain ¢ — Eclipse _IDIﬂ
Hle Edit Source Refactor Navigate Search Project Run Window Help
P~ B/ @ w R BN SRR BT S SRR SO B R N =R

4 & [ Ho~ Fo~- = Quick Access |y B %= Debug
[(5 Project Explorer 22 = B8 [ main.c &2 = B = 8

[ o

59-int

60 mwain(int argc, char *argv[])

61 {

62 bool do_check _root = true;

= & - o

-

+£ check_root(cc =
& check _root(ce
+f help(const ch
& help(const ch
+£init_locale(cor
& init_locale(cor
o main(int, cha
+f startup_hacks
o startup_hacks
b [ay main.o - [x86_64
[ Makefile

obijfiles.txt : —
= nodes & console 2 Search [*| PreQlems [ Tasks (@ Make Target =g Progress == Disassembly Type Hierarchy = 8

= optimizer B BE & ™~ B -5~
(= parser postgres-9.6.0 [C/C++\Application] postgres
=po

= port

(= postmaster

= regex

3 [ T R Y

[l ]

= [c]postgres-9.
64 progname = get _progname(argv[0]); s /app/post
666 . = [c]postgres-9.¢
67 * platform-specific startup hacks - < (i /app/post
68 *f < o Thread

69 startup_hacks{progname); ———

e ; o gdb (7.2)

Remember the physical logatlen of the initially given argv[] array for
possible use by ps display/ On some platforms, the argv[] storage must
be overwritten in orderNto set the process title for ps. In such cases

e P R f N I T P ol S T o e

]
w
L
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Writable Smart Insert 62:1
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HookE: A&7

PR - e —

hook#liH , BTLALLRF BT
AZl|PostgreSQLAIRERE 1 TH L
o, TR, IENsERUERY
EFZiE , N —LRREE

JR

;
Y HITRE, s
\_ J, iE
X
—ame— § X
O & Xhook & 5
2%
0 BENER Q\‘P
Vv
O Z&Ehook
O #lEhook
\_ Y
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Hook#z A&7t ( £E1)

‘' static shmem_startup_hook_type prev_shmem_startup_hook = NULL; 3

5

i void _PG_init(void) o
1

5

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

void createSharedMemoryAndSemaphores(bool makePrivate, int port)

........ { :

prev_shmem_startup_hook = shmem_startup_hook;
shmem_startup_hook = pgss_shmem_startup;

if (shmem_startup_hook) o
shmem_startup_hook();

\J

static void pgss_shmem_startup(void);

pr
4

static void pgss_shmem_startup(void)
{

if (prev_shmem_startup_hook)
prev_shmem_startup_hook();

void _PG_fini(void)
{

shmem_startup_hook = prev_shmem_startup_hook;

}
N S

O BENERMERE
0 EEFEAFEER
O HrsEiHn

| O BRI
| O SENEEEA) ) . )

J1BEAE N B e SGE AR

-~ -

- = {th e

©
O S#fEE (postgresql.conf) : ,@g
shared_preload_libraries ="xxxx' q/Q

O =sEHITloadan< :
postgres=# LOAD "xxxx’;
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Hook#ARfE (482 )

F5 HOOK# VRSN E
1 object_access_hook src/backend/catalog/objectaccess.c
2 ExplainOneQuery_hook src/backend/commands/explain.c
3 explain_get_index_name_hook src/backend/commands/explain.c
4 check_password_hook src/backend/commands/user.c
5 ExecutorStart_hook src/backend/executor/execMain.c
6 ExecutorRun_hook src/backend/executor/execMain.c
7 ExecutorFinish_hook src/backend/executor/execMain.c
3 ExecutorEnd_hook src/backend/executor/execMain.c
9 ExecutorCheckPerms_hook src/backend/executor/execMain.c
10 ClientAuthentication_hook src/backend/libpg/auth.c
11 set_rel_pathlist_hook src/backend/optimizer/path/allpaths.c
12 join_search_hook src/backend/optimizer/path/allpaths.c
13 set_join_pathlist_hook O src/backend/optimizer/path/joinpath.c
14 planner_hook . src/backend/optimizer/plan/planner.c
15 create_upper_paths_hook O\ src/backend/optimizer/plan/planner.c
16 get_relation_info_hook 2N\ src/backend/optimizer/util/plancat.c
17 post_parse_analyze_hook O\ src/backend/parser/analyze.c
18 shmem_startup_hook X src/backend/storage/ipc/ipci.c
19 ProcessUtility _hook AW src/backend/tcop/utility.c
20 get_relation_stats_hook 'a) src/backend/utils/adt/selfuncs.c
21 get_index_stats_hook src/backend/utils/adt/selfuncs.c
22 get_attavgwidth_hook src/backend/utils/cache/Isyscache.c
23 emit_log _hook src/backend/utils/error/elog.c
24 needs_fmgr_hook src/backend/utils/fmgr/fmgr.c
25 fmgr_hook src/backend/utils/fmgr/fmgr.c

i 2FV9.6.0iRA ST
-
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HR(EZEH : QUERYID|a)ER

postgres=# \d pg stat statements;

PGEERIpg_stat_activityflE &R/ queryid=Es | View "public.pg stat statements”
HIE , ZHpg_stat_activity5pg_stat_statements |HE——————

.I_
X s T userid I |
HE KB E BRI EA S (E . .
dbid | oid I
queryid | bigint |
postgres=# \d pg_stat activity query | text [
View "pg catalog.pg stat activity” calls | biqint |
N total time | double precision |
| min time | double precision |
| max time | double precision |
pid | integer mean time | double precision |
usesysid | oid stddev_time | double precision |
usename | name rows | hiqint |
application name | text shared blks hit | bigint |
ziiziz_igZiname : ;:ii shared blks read | bigint |
. — . shared blks dirtied | bigint |
client port | integer Tk .
backend start | timestamp with time zone ShaIEd—blks—?rltten I b%q%nt I
xact start | timestamp with time =zone local blks_hit | bigint I
query start | timestamp with time zone local blks read | bigint |
state change | timestamp with time zone local blks dirtied | bigint |
walt_event_type | text local blks written | bigint |
walt_event | text temp blks read | bigint |
Eta;e 4 wig : t?zt temp blks written | bigint |
2CEene %1t xr blk read time | double precision |
backend xmin | =xad LT . .
— | text blk write time | double precision |

§¥) Postgres Conference China 2016 FER AL




pa g L0

Postgres Conference China 2016 FEFI P A&

CREATE VIEW pg stat activity AS

\

SELECT

.pid,
.usesysid,

.client addr,
.client port,

.xact_start,
.query start,
.state change,

.wailt event,
.state,
.backend xid,
.backend xmin,
S.query

N nnnonnonon o n nn o n on

.backend start,

.datid AS datid,
.datname AS datname,

.client hostname,

.wailt event type,

.rolname AS usename,
.application name,

FROM pg database D, pg stat get activity(NULL) AS S, pg authid U
WHERE S.datid = D.oid AND
S.usesysid = U.oid;

typedef struct Query
{

NodeTag type;
CmdType commandType;

QuerySource querySource;

uint32 queryld;

bool canSetTag;
Node *utilityStmt;
int resultRelation;

select|insert|update|delete|utility */
where did I come from? */

query identifier (can be set by plugins) */
do I set the command result tag? */

non-null if this is DECLARE CURSOR or a
non-optimizable statement */

INSERT/UPDATE/DELETE; © for SELECT */

YT ¥
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Siaes (£E)

btatic void
pgss_post_parse_analyze(ParseState *pstate, Query *query)
{

pgssJumbleState jstate;

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

/* Assert we didn't do this already */
Assert(query->queryld == @);

/* Safety check... */
if (!pgss || 'pgss hash)

return;
List = /* s ; ;
pg_analyze and_rewrite params(Node *parsetree, * Utility statements get queryIld zero. We do this even in cases where
- -7 - const char *query string, * the statement contains an optimizable statement for which a queryIld
ParserSetupHook parsersetup, * could be derived (such as EXPLAIN or DECLARE CURSOR). For such cases,
C void *parserSetupArg) * runtime control will first go through ProcessUtility and then the
ParseStaf; spstate; * executor, and we don't want the executor hooks to do anything, since we
Query *query; & * are already measuring the statement's costs at the utility level.
List *querytree list; */
Q\ if (query->utilityStmt
Assert(query_string != NULL); /*¥ required as %&.4 */ (q o y )
TRACE POSTGRESQL QUERY REWRITE START(query str@ quzry->query1d =0;
return;
7* Q) }
* (1) Perform parse analysis. \'
i;/(log parser stats) Q /* Set up workspace for query jumbling */
ResetUsage() ; ‘l/ jstate.jumble = (unsigned char *) palloc(JUMBLE SIZE);

jstate.jumble len = 0;

jstate.clocations buf size = 32;

jstate.clocations = (pgssLocatlonLen ¥)
palloc(jstate.clocations buf size * sizeof(pgssLocationLen));

jstate.clocations count = 0;

pstate = make_parsestate(NULL);
pstate->p sourcetext = query string;
(*parserSetup) (pstate, parserSetupArg);

query = transformTopLevelStmt(pstate, parsetree);

free parsestate(pstate);

Postgres Conference China 2016 FEFI P A&

/* Comute quer ID and mark the Query node with it */
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PG_STAT_ACTIVITY_EXTif{4--SCIR B %

>

PostgreSQLEURER— " SHIER SR , HENEFinER

BN | RS e fork— NTHIERIRS XN = Fif |

XM RSIEF N — MR ERGTHE

B] LA PostgreSQLARSS #HERY pid SIZHESRIAITSQLAY
queryid{Egkey-valueEXIRF

IZR(EXRFELERZHhashtable#dEES 1+

FR— TN CEELGetQueryld | XREEI FRRRIE
pidikEXqueryid

HTFpg_stat_activityfi® , # DNETEIRE
pg_stat_activity_ext , IEI0FERqueryid , 1Z=FESRIET
£1GetQueryld()

Postgres Conference China 2016 HE AP XS

LW J5 7] B |

ng stat activity ext ‘

TR

PING AN TECHNOLOGY




PG_STAT_ACTIVITY_EXTHE(H--Xt3 R ER

) SpIEEEY | AIERELE | FZEhook

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

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 makePriwate, Query *

int port) parse analyze (Node *parseTree, const char *sourceText,
{ 0id *paramTypes, int numParams)

if (shmem startup hook) ¥ o .

shmem startup hook () ; if (post parse analyze hook)
} (*post_parse analyze hook)
(JRISALE: src/backend/storage/ipc/ipci.c) return query;

}
(JRIGAIE: src/backend/parser/analyze.c)

(pstate, query):;
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PG_STAT_ACTIVITY_EXTHE(4--Ch3 FER(4E1)

Q SCHIEERT , YA EERE

static HTAB *pgsae hash = NULL;

static void
pgsae shmem startup(void) {
HASHCTL info;

if (prev_shmem startup hook)
prev_shmem startup hook () ;

memset (&info, 0, sizeof (info));

info.keysize = sizeof (pid t);

info.entrysize = sizeof (pgsaeEntry) ;

info.match = pgsae match fn;

pgsae _hash = ShmemInitHash ("pg stat activity ext
hash", 500, 10000, &info,HASH ELEM | HASH COMPARE) ;
}

static int
pgsae match fn(const void *keyl, const void *key2, Size
keysize) {
const pid t *kl =
const pid t *k2

(const pid t *) keyl;
(const pid t *) key2;

if (*kl == *k2)
return 0;
else
return 1;

O SQLiEa]parsefgiRiFpid-queryid{SREIHEZRNFAIHASHTABLEF

static void pgsae_post_parse_analyze(ParseSt%tf<ENQstate, Query *query) {

bool found;
pid t key;
pgsaeEntry *entry;

©
N
q/Q

if (prev post parse analyze hook)

prev_post parse analyze hook(pstate, query);

key = getpid();

entry = (pgsaeEntry *) hash search(pgsae hash, &key,

entry->pid = key;
entry->queryld = query->queryld;

HASH ENTER, &found);

Postgres Conference China 2016 HE AP XS
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PG STAT ACTIVITY EXTHE{4--Xi8 K ER(£E2)
() s A EATCRE , FARtRIEpid A\ = H7EHASHTABLE3BYqueryid

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;

() WMEPG_STAT ACTIVITY_EXTHIGetQueryld Functionfafiiz

b4 —
CREATE FUNCTION pg catalog.GetQueryId ( 'S&}t) CREATE VIEW pg stat activity ext AS
RETURNS bigint SELECT a.*,GetQueryld(a.pid) as queryid
AS 'MODULE PATHNAME' , 'GetQueryId' FROM pg stat activity a;

LANGUAGE C VOLATILE;
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PG_STAT_ACTIVITY_EXTHE{(4--fBx {45 BE

pg_stat_activity ext.c CYRRL S A4

.. Y KBIEEPG_STAT ACTIVITY _EXTAR
pg_stat_activity ext--1.0.sql SQLEIAS AL g?ﬁgiﬁueal dE _EXTh
pg_stat_activity ext.control F 1| AR
Makefile Y PR L2 P 75 A

i B SR E Fcontrib/pg_stat_activity_ext BRT

...
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PG STAT ACTIVITY EXT#H{4¥--ZI=ERE
C)ﬁ&?%

cd contrib/pg stat activity ext
make && make install

Q BLE 2% (postgresql.conf)

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

) glENs

postgres=# create extension pg stat activity ext;

() ERHuEREH)

pg_ctl restart Q\)

O Wi

postgres=# \dx
List of installed extensions

Name | Version | Schema | Description
—————————————————————— o
pg_stat activity ext | 1.0 | public | extension of pg stat activity view
pg_stat statements | 1.4 | public | track execution statistics of all SQL statements executed
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PG_STAT_ACTIVITY_EXTih{4--5=£235R

postgres=# select pid,usename,state,queryid,query from pg stat activity ext;
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 . . . 22235967786 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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