Overview

PostgreSQL#E Bt 2 B8 58 — E 3 #E XX 44

https://bbs.cherry-creek.net/thread-34.htm

AEHREFEIXNBHIBEEFESHMERBDPHRIESH, FAEBBREISHWEN. #FCEEH
MERGEE, #MEFRAERMRE LIRENRE L. EARRIEEMXHE R BIERAER BIE
FHEEMURENNMRFESNIIEH ., BERPCGRIBERUENERLENER, REXNPGHE
FER AT RN, A A KRIRE T LU XAYES & Y RE 14
https://docs.google.com/document/d/1t1rH2vOpXD7mU_Hbuy-ygBhufN8ndOK9hiS-JdBXKVU/e
dit?tab=t.0) ,

BIE BEXH

2.1 PostgreSQL RS B EL At &R

B findFwcEin F 1T T ERIMPGHMRBE, PG17.5 @& 10201 k3 #, 1345 AR BB 4,

180517 (18041791T) R,

postgres@pg-50:~/postgresql-17.5/src$ pwd

/home/postgres/postgresql-17.5/src

postgres@pg-50:~/postgresql-17.5/src$ find . -name *.h | we -1

1020

postgres@pg-50:~/postgresql-17.5/src$ find . -name *.c | we -1

1345

postgres@pg-50:~/postgresql-17.5/src$ find . -name *.[hc] | xargs wc -1 | grep total
1804179 total .

postgres@pg-50:~/postgresql-17.5/src$ J

#Afind, xargs, #grep, REHFIEEHNFHH,


https://bbs.cherry-creek.net/thread-34.htm

postgres@pg-50:~/postgresql-17.5/src$ find . -name *.h | xargs grep '#define' | grep BLCKSZ
./include/access/gist_private.h:#define PAGE_IS_EMPTY(nbp) (nbp—freespace = BLCKSZ - BUFFER_PAGE_DATA_OFFSET)
./include/access/slru.h:#define SLRU_MAX_ALLOWED_BUFFERS ((1024 % 1024 * 1024) / BLCKSZ)
./include/access/htup_details.h:#define MaxHeapTupleSize (BLCKSZ - MAXALIGN(SizeOfPageHeaderData + sizeof(ItemIdData)))
./include/access/hash.h:#define HASH_MAX_BITMAPS Min(BLCKSZ / 8, 1024)
./include/pg_config.h:#define BLCKSZ 8192

./include/pg_config.h:#define XLOG_BLCKSZ 8192

./include/storage/large_object.h:#define LOBLKSIZE (BLCKSZ / 4)

./include/storage/off.h:#define Max0ffsetNumber ((offsetNumber) (BLCKSZ / sizeof(ItemIdData)))
./include/storage/fsm_internals.h:#define NodesPerPage (BLCKSZ - MAXALIGN(SizeOfPageHeaderData) - \
./include/storage/fsm_internals.h:#define NonLeafNodesPerPage (BLCKSZ / 2 - 1)
./include/storage/bufmgr.h:#define DEFAULT_IO_COMBINE_LIMIT Min(MAX_IO_COMBINE_LIMIT, (128 * 1024) / BLCKSZ)
./include/postmaster/walwriter.h:#define DEFAULT_WAL_WRITER_FLUSH_AFTER ((1024 * 1024) / XLOG_BLCKSZ)
postgres@pg-50:~/postgresql-17.5/src$ I

HERERMBFEXRETE L, CiES+FERAtypedef#HITHIERE E Lo
src/include/c.h
src/include/postgres_ext.h



signed char
signed short
signed int

unsigned char
unsigned short
unsigned int




unsigned-int

BEEBNFTHEEE FEERCESHHNERNMEE, CEEPMERMEEAEEMER
BERMBFEARAKBEE ACEESPZMUXENFERMEE, MAEARRNYRFETENIR
RERRNGEREMIRERZEES TEARFREEE 2—MHEMHF, > BEBRTER, x>>
1 RRAABD— L, MERMMAEBI—MFNT x/2, BEEMENITENRIERES TR
=

ERMLLERE (CES)

~: FRALEUR (NOT)
&: #2415 (AND)
|:#&4H13k (OR)
AR R B (XOR)

~(a " b): ¥R (XNOR)
<<:Z % (Shift Left)
>>: 7 (Shift Right)

RO BB FRNRZ S

B+

x = 0b00001111;

result = ~x; // = 0b11110000

MF:
o HE&EHERS  ~(align - 1) BFXF
o IIMETHE:-x=~x+1

RSB FRMNAS =,
B+

x =0b1101;

y = 0b1011;

result =x & y; // = 0b1001
MNF:



o IREV4FTELL:x & OXOF 1RHUE 4 £
o RNEXFHHB x & ~(align-1)
o MRLIAN: HIMEMIERBHEN

RO MBI FRMRTZR.

51 F

x =0b1101;

y =0b1011;

result=x|y; //=0b1111

RA:
o RENGH ITHFENMNRIKES
o [MEH EHFMIT_HHIE

RS HMGIFIONABER,

151l F

x =0b1101;

y = 0b1011;

result=x"vy;//=0b0110

MNA:
o RENTEL EESHEE x " 0x01
o MEMEE XOR ZBRIE
o LTIMFZTERIRANE:

R RIS BB F RN AT R
151 F :
x = 0b1101;
y = 0b1011;
result = ~(x A y); // =0b1001 (ZRHLBHERENAN1, TEFO, HBER)
RIFH:
o HIHAMNMIZEE—HMHER) ~x y) FE—HMH 1, KK x My BN RNAHER, 7T L%
HELENFEELZEE— K.
o HFHUELR EREG/SM/HIBEERETE, ATFLEAENERX (bit pattern) H % 148
o
o BERHFHEPHMEMET (XNOR gate) : IR {RIEMFPGA/CPLD/HIR{FE, HRALFE
MEFEIMHMRERME,
o TMRKE/MEREX(ECC)  ELEMHSIMNTP, A XNOR KA —BMERESR,

5. R, FRH LR RER,
| BEEAM | &X |BBENX |CEEHRNNM “EER™ | Rl || |
B | e




|2k |OR | &H—AREAI |\ |\"(REGIEE) |Va| b\ |
| 8 |XOR | X—1THRE | 'MNERMLFH) ['‘arb | | |
| @k | XNOR | HAMMHEIAE | ~(@”b) (BRFH+ERER) |~@rb)| | |

EBMGIFRNAT R,
5l F -
x = 0b00000011; // 3
result = x << 2; // = 0b00001100 = 12
MFA:
o [REZE 2n
e WEENfHI:1<<n
o #iEERS:0x01 << 3 1§ F| 0b00001000

ARG FINRT R,
151l F
x = 0b00001100; // 12
result = x >> 2; // = 0b00000011 = 3
MFA:
o RIERR 20
o RENE—HI:(x>>n)&1
o EMEIE

BREARRE N, CEEEHFEA#defineHITREE Lo

src/include/pg_config.h
[/Library/Developer/CommandLineTools/SDKs/MacOSX.sdk/usr/include/sys/_types/_uintptr_t.h
src/include/c.h

PUE TR RSB & ~ ARAECIES PHATA L XITFHIRLIBAE.

+

unsigned long




2.2 BiEs

BB ENXM/IRIZRS|, MEXH/ER, RIBRETHENX R,

BEXMH/IRIFRE - MEXH/E — RIBFER

16389 (B4 oid) — 16389 (BEIXHHIE — T ER/MIEXX )/ 16389.1 (BEXHHIE =1
BRIMEXH)— R(1)

EIARIIR K/ 28KB, BRIARBIK/NZE 13107293, thFi 21GB,
src/include/pg_config.h




willi@macbook-pro-m3 postgresql-17.5 % echo '8192%131072/1024/1024/1024' | bc
1

BRERES, RESE-TEBEXHP ISR MM —8, FTLUnRE R IARSKBRIR, &KX
HIZ R H/R/IZREEI R K/INE32TB (2732 * 8KB) ,
X

postgres@pg-50:~/postgresql-17.5$ echo "2732 * 8 / 1024 / 1024 / 1024" | bc
32



B SRR I PGIR IR (8KG) 43 ER ¥ HE X {4 R =T FHZE [H]
\c oracle

CREATE TABLE state(id INT, name CHAR(2));
SELECT pg_relation_filepath('state');

\! Is - $PGDATA/base/16387/16418

INSERT INTO state VALUES(0, 'TX");

checkpoint;

\l'ls -| $PGDATA/base/16387/16418

oracle=# \c oracle

You are now connected to database "oracle" as user "postgres".

oracle=# CREATE TABLE state(id INT, name CHAR(2));

CREATE TABLE

oracle=# SELECT pg_relation_filepath('state');
pg_relation_filepath

base/16387/16418

(1 row)

oracle=# \! 1s -1 $PGDATA/base/16387/16418

-PW------- 1 postgres postgres 0 Jun 5 19:55 /home/postgres/datal/base/16387/16418
oracle=# INSERT INTO state VALUES(OG, 'TX');

INSERT 0 1

oracle=# checkpoint;

CHECKPOINT

oracle=# \! 1s -1 $PGDATA/base/16387/16418

-PW------- 1 postgres postgres 8192 Jun 5 19:55 /home/postgres/datal/base/16387/16418
oracle=#

HE UM E RGN, XEMEMMERA, MERIT, MEA RIS il



SRS D
( )

S EBX i 1123 |4
ZSRX I pd lower
pd upper

l pd special
¢ \i \d \d ¢

o84 | B3 | JtH2 | Tt | BERXKIE
N )

R X

5] 2.2: Hdfs TR A G514

EFRRDB, B TLMBIESE . A hexdump, XL ¥z 48 ¥ F1SKBR A+ 7< 32 il B0E R/ 80 iE
TR B ZEiE &3 B b B a0 Sk B R s N #uifE 48 4 X i

src/include/storage/bufpage.h



struct

oraclez#_%} 1s -1 $PGDATA/base/16387/16418

-PW------- 1 postgres postgres 8192 Jun 5 19:55 /home/postgres/datal/base/16387/16418
oracle=# \! hexdump -C $PGDATA/base/16387/16418

00EOEOED 00 0D 0O BO 28 2c a1l 01 00 00 00 60 1c 60 e®@ 1f |....(,ceenen.... |
000EBE10 00 20 04 20 0O OO OO0 B0 e0 9f 3e GO OO GO BO GO |. . ...... > |
0POEPE20 0D OO OO 0O OGO OO PO PO 00 OO OO G0 00 B0 00 B0 |...vvvuvennennn. |
*

00001fed f8 02 OO 0O OO PO GO PO OO OO OO OO 0O 60 00 B0 |.....vvveunvnnn. |
00OO1ff0 01 OO 02 0O B2 08 18 OO 00 00 OO OO0 07 54 58 B0 |.......c...... TX. |
00002000 )

oracle=# |

BEERAKE, BRAT/HERIREMTE, TRKRHBIESH,

src/include/storage/itemid.h
struct

unsigned




BEHPGEREMIEML
SELECT oid, exthame, extversion FROM pg_extension;

postgres=# SELECT oid, extname, extversion FROM pg_extension;

oid | extname | extversion
_______ R
13615 | plpgsql | 1.0
(1 row)

HRIZEBYTEH pageinspect 1 pg_buffercache,

cd /home/postgres/postgresql-17.5/contrib/pageinspect
make

make install

cd /home/postgres/postgresql-17.5/contrib/pg_buffercache
make

make install



postgres@pg-50:~/postgresql-17.5/contrib/pageinspect$ pwd

/home/postgres/postgresql-17.5/contrib/pageinspect

postgres@pg-50:~/postgresql-17.5/contrib/pageinspect$ make

make -C ../../src/backend generated-headers

make[1]: Entering directory '/home/postgres/postgresql-17.5/src/backend’

make -C ../include/catalog generated-headers

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/include/catalog’

make[2]: Nothing to be done for 'generated-headers'.

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/include/catalog’

make -C nodes generated-header-symlinks

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/backend/nodes’

make[2]: Nothing to be done for 'generated-header-symlinks'.

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/nodes’

make -C utils generated-header-symlinks

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/backend/utils’

make -C adt jsonpath_gram.h

make[3]: Entering directory '/home/postgres/postgresql-17.5/src/backend/utils/adt’

make[3]: 'jsonpath_gram.h' is up to date.

make[3]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/utils/adt’

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/utils’

make[1]: Leaving directory '/home/postgres/postgresql-17.5/src/backend’

gcc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement -Werror=vla -Wendif-labels -Wmissing-format-attribute -
Wimplicit-fallthrough=3 -Wcast-function-type -Wshadow=compatible-local -Wformat-security -fno-strict-aliasing -fwrapv -fexcess-preci
sion=standard -Wno-format-truncation -Wno-stringop-truncation -02 -fPIC -fvisibility=hidden -I. -I. -I../../src/include -D_GNU_SOUR
CE -c -o brinfuncs.o brinfuncs.c

gcc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement -Werror=vla -Wendif-labels -Wmissing-format-attribute -
Wimplicit-fallthrough=3 -Wcast-function-type -Wshadow=compatible-local -Wformat-security -fno-strict-aliasing -fwrapv -fexcess-preci
sion=standard -Wno-format-truncation -Wno-stringop-truncation -02 -fPIC -fvisibility=hidden -I. -I. -I../../src/include -D_GNU_SOUR
CE -c -o btreefuncs.o btreefuncs.c

gcc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement -Werror=vla -Wendif-labels -Wmissing-format-attribute -
Wimplicit-fallthrough=3 -Wcast-function-type -Wshadow=compatible-local -Wformat-security -fno-strict-aliasing -fwrapv -fexcess-preci
sion=standard -Wno-format-truncation -Wno-stringop-truncation -02 -fPIC -fvisibility=hidden -I. -I. -I../../src/include -D_GNU_SOUR
CE -c -o fsmfuncs.o fsmfuncs.c

gcc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement -Werror=vla -Wendif-labels -Wmissing-format-attribute -
Wimplicit-fallthrough=3 -Wcast-function-type -Wshadow=compatible-local -Wformat-security -fno-strict-aliasing -fwrapv -fexcess-preci
sion=standard -Wno-format-truncation -Wno-stringop-truncation -02 -fPIC -fvisibility=hidden -I. -I. -I../../src/include -D_GNU_SOUR
CE -c -o ginfuncs.o ginfuncs.c

gcc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement -Werror=vla -Wendif-labels -Wmissing-format-attribute -
Wimplicit-fallthrough=3 -Wcast-function-type -Wshadow=compatible-local -Wformat-security -fno-strict-aliasing -fwrapv -fexcess-preci



postgres@pg-50:~/postgresql-17.5/contrib/pageinspect$ make install

make -C ../../src/backend generated-headers

make[1]: Entering directory '/home/postgres/postgresql-17.5/src/backend’

make -C ../include/catalog generated-headers

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/include/catalog’

make[2]: Nothing to be done for 'generated-headers'.

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/include/catalog’

make -C nodes generated-header-symlinks

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/backend/nodes’

make[2]: Nothing to be done for 'generated-header-symlinks'.

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/nodes’

make -C utils generated-header-symlinks

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/backend/utils’

make -C adt jsonpath_gram.h

make[3]: Entering directory '/home/postgres/postgresql-17.5/src/backend/utils/adt'

make[3]: 'jsonpath_gram.h' is up to date.

make[3]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/utils/adt’

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/utils’

make[1]: Leaving directory '/home/postgres/postgresql-17.5/src/backend’

/usr/bin/mkdir -p '/home/postgres/pgl7.5/1lib'

/usr/bin/mkdir -p '/home/postgres/pgl7.5/share/extension’

/usr/bin/mkdir -p '/home/postgres/pgl7.5/share/extension’

/usr/bin/install -c -m 755 pageinspect.so '/home/postgres/pgl7.5/1ib/pageinspect.so’

Jusr/bin/install -c -m 644 ./pageinspect.control '/home/postgres/pgl7.5/share/extension/’

/usr/bin/install -c -m 644 ./pageinspect--1.11--1.12.sql ./pageinspect--1.10--1.11.sql ./pageinspect--1.9--1.10.sql ./pageinspect—-1
.8--1.9.sql ./pageinspect--1.7--1.8.sql ./pageinspect--1.6--1.7.sql ./pageinspect--1.5.sql ./pageinspect--1.5--1.6.sql ./pageinspect
--1.4--1.5.sql ./pageinspect--1.3--1.4.sql ./pageinspect--1.2--1.3.sql ./pageinspect--1.1--1.2.sql ./pageinspect--1.0--1.1.sql '/ho
me/postgres/pgl7.5/share/extension/’

postgres@pg-50:~/postgresql-17.5/contrib/pageinspect$ I



postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ pwd

/home/postgres/postgresql-17.5/contrib/pg_buffercache

postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ make

make -C ../../src/backend generated-headers

make[1]: Entering directory '/home/postgres/postgresql-17.5/src/backend’

make -C ../include/catalog generated-headers

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/include/catalog’

make[2]: Nothing to be done for 'generated-headers'.

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/include/catalog’

make -C nodes generated-header-symlinks

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/backend/nodes’

make[2]: Nothing to be done for 'generated-header-symlinks'.

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/nodes’

make -C utils generated-header-symlinks

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/backend/utils’

make -C adt jsonpath_gram.h

make[3]: Entering directory '/home/postgres/postgresql-17.5/src/backend/utils/adt’

make[3]: 'jsonpath_gram.h' is up to date.

make[3]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/utils/adt’

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/utils’

make[1]: Leaving directory '/home/postgres/postgresql-17.5/src/backend’

gcc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement -Werror=vla -Wendif-labels -Wmissing-format-attribute -
Wimplicit-fallthrough=3 -Wcast-function-type -Wshadow=compatible-local -Wformat-security -fno-strict-aliasing -fwrapv -fexcess-preci
sion=standard -Wno-format-truncation -Wno-stringop-truncation -02 -fPIC -fvisibility=hidden -I. -I. -I../../src/include -D_GNU_SOUR
CE -c -o pg_buffercache_pages.o pg_buffercache_pages.c

gcc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement -Werror=vla -Wendif-labels -Wmissing-format-attribute -
Wimplicit-fallthrough=3 -Wcast-function-type -Wshadow=compatible-local -Wformat-security -fno-strict-aliasing -fwrapv -fexcess-preci
sion=standard -Wno-format-truncation -Wno-stringop-truncation -02 -fPIC -fvisibility=hidden -shared -o pg_buffercache.so pg_bufferc
ache_pages.o -L../../src/port -L../../src/common -WL,--as-needed -WL,-rpath,'/home/postgres/pgl7.5/1ib',--enable-new-dtags -fvisi
bility=hidden

postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ I

_l’_



postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ make install

make -C ../../src/backend generated-headers

make[1]: Entering directory '/home/postgres/postgresql-17.5/src/backend’

make -C ../include/catalog generated-headers

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/include/catalog’

make[2]: Nothing to be done for 'generated-headers'.

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/include/catalog’

make -C nodes generated-header-symlinks

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/backend/nodes’

make[2]: Nothing to be done for 'generated-header-symlinks'.

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/nodes’

make -C utils generated-header-symlinks

make[2]: Entering directory '/home/postgres/postgresql-17.5/src/backend/utils’

make -C adt jsonpath_gram.h

make[3]: Entering directory '/home/postgres/postgresql-17.5/src/backend/utils/adt’

make[3]: 'jsonpath_gram.h' is up to date.

make[3]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/utils/adt’

make[2]: Leaving directory '/home/postgres/postgresql-17.5/src/backend/utils’

make[1]: Leaving directory '/home/postgres/postgresql-17.5/src/backend’

/usr/bin/mkdir -p '/home/postgres/pgl7.5/1lib'

/usr/bin/mkdir -p '/home/postgres/pgl7.5/share/extension’

/usr/bin/mkdir -p '/home/postgres/pgl7.5/share/extension’

/usr/bin/install -c -m 755 pg_buffercache.so '/home/postgres/pgl7.5/1ib/pg_buffercache.so’
Jusr/bin/install -c -m 644 ./pg_buffercache.control '/home/postgres/pgl7.5/share/extension/’
/usr/bin/install -c -m 644 ./pg_buffercache--1.2.sql ./pg_buffercache--1.2--1.3.sql ./pg_buffercache--1.1--1.2.sql ./pg_buffercache-
-1.0--1.1.sql ./pg_buffercache--1.3--1.4.sql ./pg_buffercache--1.4--1.5.sql '/home/postgres/pgl7.5/share/extension/"'
postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ I

BRI

psql

CREATE EXTENSION pageinspect;

CREATE EXTENSION pg_buffercache;

SELECT oid, extname, extversion FROM pg_extension;



postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ psql _
psql (17.5)
Type "help" for help.

postgres=# CREATE EXTENSION pageinspect;
CREATE EXTENSION
postgres=# CREATE EXTENSION pg_buffercache;
CREATE EXTENSION
postgres=# SELECT oid, extname, extversion FROM pg_extension;
oid | extname | extversion
_______ mm e oo
13615 | plpgsql | 1.0
16421 | pageinspect | 1.12
16466 | pg_buffercache | 1.5
(3 rows)

postgres=# ||

&EF pg_buffercache 24Xk, B2 TEAEZEZEHRNER . AZEFFEE— NN EHHEHIER,
ZRUESEZED#E RERNNAREFMAETERMENSELZZS FTMEE D ERIRAME,

postgres=# \d pg_buffercache =
View "public.pg_buffercache"
Column | Type | Collation | Nullable | Default
------------------ R et e T
bufferid | integer | |
relfilenode | oid | |
reltablespace | oid | |
reldatabase | oid | |
relforknumber | smallint | |
relblocknumber | bigint | |
isdirty | boolean | |
usagecount | smallint | + | |
| | | |

pinning_backends | integer

postgres=# ||

REMPIBIEERIRA G P RBUE S —— X R,
typedef unsigned int Oid;

typedef uint32 BlockNumber;

typedef Oid RelFileNumber;

BEHHZEFERHUKRNN HEZEFREFFHHFEIVHE ., EENEIEINBEN SO X/NE
FHREEFRHAK/ND,

SHOW shared_buffers;

SELECT count(*) FROM pg_buffercache;



postgres=# show shared_buffers; B8
shared_buffers

count

postgres=# select 16384 * 8 / 1024;
?column?

128
(1 row)

postgres=# E

EMHIRIR/BIE M ETAMNBESEN, MEEITARIRREES, BIEES, XR2XHS, X
HRZEETEEEE, main=0, fsm=1,

vm =2), T,

src/include/storage/buf_internals.h

struct

X

HEEFER/AZ IR AR A (buffer descriptor) RIEHIESREY,



struct

32{i Y stateIE X, B FE236 R RIZEIE




&if] Shared buffers F##E 1 #11E R . £ Shared Bufferitt i F Z DR,
I* ERRE N 1230 Pageh A XER */

SELECT * FROM pg_buffercache WHERE bufferid=123;

[* &EifjShared Bufferith i H 2 /AT */

SELECT count(*) FROM pg_buffercache WHERE isdirty = true;

I* &1f)Shared Bufferith F1 4 £ >4 fsmIT */

SELECT count(*) FROM pg_buffercache WHERE relforknumber=1;

postgres=# SELECT * FROM pg_buffercache WHERE bufferid=123;
bufferid | relfilenode | reltablespace | reldatabase | relforknumber | relblocknumber | isdirty | usagecount | pinning_backends

123 | 1249 | 1663 | 16387 | 0| 22 | f | 5| 0

count

postgres=# SELECT count(*) FROM pg_buffercache WHERE relforknumber=1;
count

39
(1 row) By

postgres=#

{5 F pageinspecti B @ &R %R get_raw_page, page_header, heap_page_items &EE #IE R
ER.

I*state EERAMEKILRK, BEFIERFER HERF—THIER H5H0%

SELECT * FROM state;

* BEROSHRMTTILIER, 55 EPageHeaderDataf) e L EZ 2 */

SELECT * FROM page_header(get_raw_page('state',0));

\x

FEERTTEFIERMIEEAMIER, BSEHeapTupleHeaderDataE a2 2 */

SELECT * FROM heap_page_items(get_raw_page('state',0)) LIMIT 1;



oracle=# SELECT * FROM state; =]
id | name

oracle=# SELECT % FROM page_header(get_raw_page('state',0));

lsn | checksum | flags | lower | upper | special | pagesize | version | prune_xid
----------- B et et i e e et e
0/1A12C28 | 0| 0| 28 | 8160 | 8192 | 8192 | 4 | [¢]
(1 row)

oracle=# \x
Expanded display is on.
oracle=# SELECT * FROM heap_page_items(get_raw_page('state',0)) LIMIT 1;

-[ RECORD 1 ]-------=--ccouuun
1p | 1

p_off | 8160

1p_flags | 1

1p_len | 31

t_xmin | 760 +
t_xmax | e

t_field3 | ©

t_ctid | (0,1)
t_infomask2 | 2

t_infomask | 2306

t_hoff | 24

t_bits |

t_oid |

t_data | \x00000000075458
oracle=# I

struct




struct

{

union

2.3 MEREM 2 T B pgbench B{E A

ERPCGREX . ATFEZIPEEHTREIEE. EEHIEE.



postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ cat $PGDATA/postgresql.conf | grep listen
#listen_addresses = 'localhost' # what IP address(es) to listen on;
postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ vi $PGDATA/postgresql.conf
postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ cat $PGDATA/postgresql.conf | grep listen
listen_addresses = '*' # what IP address(es) to listen on;
postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ pg_ctl stop

waiting for server to shut down.... done

server stopped

postgres@pg-50:~/postgresql-17.5/contrib/pg_buffercache$ cd

postgres@pg-50:~$ pg_ctl start -1 logfilel

waiting for server to start.... done

server started

postgres@pg-50:~%$ I

BHRPCEFIHIANERE X4, A FIEEFMIPELZBMAR BEEIEE. RIFRFSIHFEE.
$PGDATA/pg_hba.conf

# UTM subnet connections

host all all 10.0.2.0/24 md5

# UTM subnet connections
host all all 10.0.2.0/24 mdS

"~/datal/pg_hba.conf" 129L, 5805B

|[postgres@po-50:~$ vi $PGDATA/pg_hba.conf
postgres@pg-50:~$ psql
psql (17.5)

Type "help" for help. .

postgres=# SELECT pg_reload_conf();
pg_reload_conf

postgres=# I

EHPGHELR A FHZEE,
psql -U postgres
\password



postgresdpg-50:~$ psql -U postgres
psql (17.5)
Type "help" for help.

postgres=# \password

Enter new password for user "postgres":
Enter it again:

postgres=# I

EFEAFMEMNSN —ERBVIZEREERZPCHIERE. ZEZFIMII,
postgres@pg-51:~$ cd
postgres@pg-51:~$ . set.env
postgres@pg-51:~$ hostname
pg-51
postgres@pg-51:~$ ip addr | grep 'inet
inet 127.0.0.1/8 scope host 1o
inet 10.0.2.51/24 brd 10.0.2.255 scope global enp0Osl
postgres@pg-51:~$ psql -h 10.0.2.50 -U postgres -d oracle
Password for user postgres:
psql (17.5)
Type "help" for help.

oracle=# I

BIEE M RE M IR RE .
pgbench -d mydb -i -s 1
\c mydb

\dt+



postgres@pg-50:~$ pgbench -d mydb -i -s 1

dropping old tables...

NOTICE: table "pgbench_accounts" does not exist, skipping
NOTICE: table "pgbench_branches" does not exist, skipping
NOTICE: table "pgbench_history" does not exist, skipping
NOTICE: table "pgbench_tellers" does not exist, skipping
creating tables...

generating data (client-side)...

vacuuming...

creating primary keys...

done in 1.30 s (drop tables 0.00 s, create tables 0.02 s, client-side generate 0.79 s, vacuum 0.23 s, primary keys 0.25 s).
postgres@pg-50:~$ psql -d mydb

psql (17.5)

Type "help" for help.

+
mydb=# \dt+
List of relations

Schema | Name | Type | Owner | Persistence | Access method | Size | Description
-------- R e e T
public | pgbench_accounts | table | postgres | permanent | heap | 13 MB

public | pgbench_branches | table | postgres | permanent | heap | 40 kB

public | pgbench_history | table | postgres | permanent | heap | 0 bytes

public | pgbench_tellers | table | postgres | permanent | heap | 40 kB

(4 rows)
mydb=# I

EBINPGHUIEFE AR ZIEER, LUEET KM EREN R,
show max_connections;

mydb=# show max_connections;
max_connections

100

(1 row)

mydb=# alter system set max_connections = 500;

ALTER SYSTEM

mydb=# \c

You are now connected to database "mydb" as user "postgres".
mydb=# \q

postgres@pg-50:~$ pg_ctl stop

waiting for server to shut down.... done
server stopped

postgres@pg-50:~$ cd

postgres@pg-50:~$ pg_ctl start -1 logfilel
waiting for server to start.... done
server started

postgres@pg-50:~$ psql

psql (17.5)

Type "help" for help.

+

postgres=# show max_connections;
max_connections

500
(1 row)

postgres=# l



& Fpgbencht e MR T E, FASN —EELAX PCGEEERTIEREN .
pgbench -h 10.0.2.50 -U postgres -d mydb -j 4 -c 400 -T 300

[ s(] :~$ pgbench -h 10.0.2.50 -U postgres -d mydb -j 4 -c 400 -T 300
[Password:

pgbench (17.5)

starting vacuum...end.

transaction type: <builtin: TPC-B (soﬁh of)>

scaling factor: 1

query mode: simple

number of clients: 400

number of threads: 4
maximum number of tries: 1

duration: 300 s

number of transactions actually processed: 35300
number of failed transactions: 0 (0.000%)

latency average = 3366.917 ms

initial connection time = 5789.947 ms

tps = 118.803042 (without initial connection time)

System: 4.08% CPULOAD Threads: 5,797
User: Processes: 983
Idle: 64.29%

End
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