lapHbIe TaHLbI
C KypcopamMmm

Mcrnonb3oBaHMe Python GDB API ona nccnegoBaHUg
BHYyTpeHHero yctpomcTtBa CYB/ (Oracle & PostgreSQL)

PemMmmnsoB MuUtpmm




FHHELU
NnaH

1. O BcTpoeHHoM B GDB python (hello world)
2. O6LmMe BO3MOXHOCTU AP
3. MpumMep ncnonb3sosaHua ana Oracle RDBMS

4. MpwuMep ncnonb3oBaHMsa ansg PostgreSQL RDBMS



[HHEL By T e oL O Rt

O BCTPOEHHOM PYTHON

HELLO WORLD



LHHBLU

BcTpoeHHada noaaep)xka Python B GDB

NTak, «Hello world»

(gdb) python

>print ("Hello world")
>end

Hello world

(9db)
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BO3MOXHOCTU API

OYEHDb OBLLNMPHDIE



LHHBLU
MHTerpauMoHHbI€ BO3MOXXHOCTU

Python API

OokyMeHTauua no API

- Basic Python: Basic Python Functions.

- Threading in GDB: Using Python threads in GDB.

- Exception Handling: How Python exceptions are translated.
- Values From Inferior:.  Python representation of values.

- Types In Python: Python representation of types.

- Pretty Printing API: Pretty-printing values.

- Selecting Pretty-Printers: How GDB chooses a pretty-printer

- Writing a Pretty-Printer: Writing a Pretty-Printer.

- Type Printing API: Pretty-printing types.

- Frame Filter API: Filtering Frames.

- Frame Decorator API:  Decorating Frames.
- Writing a Frame Filter: Writing a Frame Filter.



https://www.sourceware.org/gdb/current/onlinedocs/gdb.html/Python-API.html#Python-API

LHHBLU

¢« ® ¢ @& wwwsourceware.org Python API (Debugging with GDB)
M Functions and methods which have two or more optional ar 1s allow them 1o be specified using keyword syntax. This allows passing some optiot
HTEerpPaLMOHHbIE e o

* Threading 10 GDB Using Python threads in GDB

« Exception Handling How Python exceptions are translated

* \alues From Infenor Python representation of values

* Types In Pytbon Python representation of types

* Presty Punting APL Pretty-printing values.

* Sefecting Pretry-Printess: How GDB chooses a pretty-printer

*» Watipg a Pretrv-Prnter: Writing a Pretty-Printer

* Ivpe Poatz API: Pretty-printing types

« Erame Falter API Filtening Frames.

* Emme Decoratog API Decorating Frames

» Watipg 2 Erame Eilter Writing a Frame Filter

« Unwanding Frames in Pyvthon: Writing frame unwinder

* Xmethods In Python Adding and replacing methods of C+ classes.

* Xmethod APL: Xmethod types.

* Woting an Xmsethed: Writing an xmethod

« Inferors In Python Python representation of infenors (processes)

« Events [n Python: Listening for events from GDB

* Theeads In Pvihon Accessing infenor threads from Python

* Recordings In Python Accessing recordings from Python

» CLI Commands In Python Imp} g new CLI ¢ ds 1n Python

« GDBMI Commands In Pyvibon:  Implementing new GDB MI commands in Python.

« GDB MI Noufications In Pyvihon: Implementing new GDB MI notifications in Python

* Parameters fn Pyvthen Adding new GDB parameters.

* Eunctions In Pyvihon Writing new convemence functions.

* Progspaces In Pyshon Program spaces.

* Obifiles In Pyshon Object files

() * Exames fn Python: Accessing ferior stack frames from Python

* Blocks In Pyibon Accessing blocks from Python
BO3MOYHOCTEM =

* Sumbol Tabies In Pvthon Python representation of symbol tables

« Line Tables In Pvthon: Python representation of line tables

* Breakpounts In Python Manspulating breakpoints using Python

* Einash Breakpoiats 10 Python: Setting Breakpoints on function return using Python

* Lazy. Stnngs Io Pvthon Python representation of lazy strings

* Archutectures In Pyhon Python representation of architectures

* Reguters In Pyvthon Python representation of registers

« Connections In Pvihon Python representation of connections.

* TUI Windows In Pvihon: Implementing new TUI windows.

* Dusassembly In Pyshon: Instruction Disassembly In Python

» Missing Debug Info In Python:  Handle missing debug mnfo from Python

Next: Pxthon Auto-loadiog, Previous: Pxthon Commands, Up: Python  [Contents){lndex])
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NMNLLEM FRAME FILTER

Frame filters are Python objects that manipulate the
visibility of a frame or frames when a backtrace (see
Backtrace) is printed by GDB




LHHBLU

Tpu Tpe6oBaHua K FrameFilter

*  Peanunsyet API
* CaMo-permncrtpupyertcsa

* PaboTaeT c Tepatopom




LHHBLU

FrameFilter - npumMmep U3 nOKyMeHTauun

NMpumep FrameFilter, KoTOpbIN HUYEro He pgenaerT

import gdb ‘ KoHcTpyKTOp ‘

class FramekFilter():

‘ CaMo-perucrpaumusa ‘

def __init ~Tself):
self.name = "Foo" # 'name
self.priority = 100 # ‘priori
self.enabled = True # ‘en

is the name of the filter that GDB will display.
is the priority of the filter relative to other
led' is a boolean that indicates whether this filter is enabled and should be executed

# Register this frame fiiter with the global frame_filters dictionary.
gdb.frame_filters[self.name] = self

def filker(self, frame_itex): 3To 06BEKT TUMA UTepaTop ero
# Just re he Eerator MOXXHO M HY>XHO MoanduumnpoBaTtb

return frame_iter

MeTopa, KOTOpPbIK HUYEro He
aenaet (peanusauua API)




LHHBLU

«Tnxum ﬁ» FrameFiIter BHYTPEHHSIS KONMNeKLUUs

ANSg XpaHeHUs CTeK Tpeuca

python
import gdb
import itertools

btpy #a list to keep backtrace
class SilentFrameFilter():
def __init__ (self):
self.name = "SilentFrameFilter"
self.priority = 100
self.enabled = True
gdb.frame_filters[self.name] = self ## register a ne

‘ 3anonHAeM BHYTPEHHIO
KONNEeKUUIo

rame filter

def filter(self, frame _iter):
del btpyl[:]
for frame in frame_iter:

|
name = frame.inferige~frame().name() l
btpy.append(nanie) #keep names - - -
retur[;lylisit)g ( ) P Bcé ewwé 6yayT «OLUMETKU»
CTaHAApPTHOro BbiBOAa
SilentFrameFilter() ##need to initialize class
end ‘

Bo3BpalwlaeM nycTtom NUCT ‘
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HAKOHEL-TO CYBAWWHAA YACTD

ORACLE N POSTGRESQL



IHHEBL
UYTOo-TO Bpoae AUCK/anMepa

1. TlpencrtaBrieHHbIe HMYKE SKCMEPUMMEHTbI AeNnanumch:
* Ha Oracle Bepcnin 12.1.0.2 (mMoxoxkme pe3ynbtatbl M Ha 11.2 1 gp.)
* Ha «BaHWIbHOM» PostgreSQL Bepcum 16 (CKOMNUAMpPOBaAaHHOM 6e3 «gebar»
CMMBOJIOB)
2. TonydyeHHble pe3ynbTaTbl HE ABAAOTCA MMYyOOKO OpUTrMHaNIbHbIMMU:

°* npumMep Dion Cho: Oracle Performance Storyteller m Oracle Core

° npuMep BnagnmMmup CUTHUKOB Postgres

3. Mbl choOKyCUPOBaHbl Ha AeMOHCTPaUMM MeToaa


https://dioncho.wordpress.com/?s=session+cached
https://alexzeng.wordpress.com/2012/12/31/oracle-core-hard-parse-soft-parse-soft-soft-parse-no-parse-at-all/
https://habr.com/ru/articles/499794/
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THHEBL
dT1anbl npoueccuHra SQL (Oracle)

SQL Statement

Softer Soft Parse

Soft Parse

Check

I
| [ I -
Hard Parse
Generation of

multiple Optimization
execution plans

_ v

Generation of Row Source
query plan Generation

B v

Execution ‘_




TecT co CTOpPOHbI cepBepa

Peanmnsyem FramekFilter

python

import gdb
import itertools

btpy =[] ## list to keep backtrace

class SilentFramekFilter():
def __init__ (self):
self.name = "SilentFrameFi

OuunwaeM BHYTPEeHHUN MaccuB
(nna HoBoro stack trace)

self.priority = 100
self.enabled = True
gdb.frame_filters|

.name] = self ## reqgistgfr a new frame filter
def filter(self,
del btpy][:]
for frame in frame_iter:
name = frame.inferior_frame()/hame()
btpy.append(name) #keep names
return list()

CoxpaHsaeM aneMeHTbl stack
trace BO BHYTPEHHUU MaccuB
(pna panbHenwero
MCMoJIb30BaHUSA)

SilentFrameFilter() ##need to initialize class
end

Bo3BpallaeM NycTom JIUCT, T.e.
oTdunbTpoBbiBaeM/BblKuabliBaeM
BeCb CT3K

LHHBLU




PeanunsyeM FramekFilter

python

import gdb
import itertools

btpy =[] ## list to keep backtrace

class SilentFramekFilter():
def __init__ (self):
self.name = "SilentFrameFi
self.priority = 100
self.enabled = True
gdb.frame_filters[sgif.name] = self ## register a new ffame filter
def filter(self,
del btpy][:]
for frame in frame_iter:

THHEL

OuunwaeM BHYTPEeHHUN MaccuB
(nna HoBoro stack trace)

CoxpaHsieM anneMeHTbl stack
trace BO BHYTPeHHUM MaccuB
(ana panbHenwero
MCMNOJIb30BaHUSA)

name = frame.inferior_frame().name
btpy.append(name) #keep names
return list()

Bo3BpallaeM nycrtoum JIucT, T.e.
oTdunbTpoBbiBaeM/BblKMabIBaeM
BECb CT3K

SilentFrameFilter() ##need to initialize class
end




TecT co CTOPOHbI cepBepa

PacctaBnaeM breakpoints

b kksParseCursor
command

silent

bt

python prin :
python print(’ )]
python print(' ->".join([x for x in btpy I
c

end

tartswith(('opi','sou’,'ssth")) 1))

b kgscFindCursor
command

silent

bt

python print(' -> ".join([x for x in btpy if not str(x).startswith((‘opi','sou’ssth’)) 1))
c
end

b kkscsSearchChildList

command

silent

bt

python print(" -> *.join([x for x in btpy if not str(x).startswith((‘opi','sou’,'ssth")) ]))
c

end

b kkshGetNextChild
command

silent

bt

python print(" ->".join([x for x in btpy if not str(x).startswith(('opi','sou’,'ssth")) 1))
c

end

b kksParseChildCursor /
command

OTKNI0O4YaeM BecCb BbiBOA, 3a
NCKJTIOMEeHUEM AIBHOIO

KomMmaHpa backtrace (koTopas
NPOCTO 3arNo/IHUT BHYTPEHHUM
python MaccuB)

N, HaKoHeL, BbiBoauM stack
trace B yno6HOM Bupge

Hasurauwusa no librarycache
(npu3Hak soft parse)

MpusHak hard parse (cospaHue
HoBoro child cursor)

LHHBLU



TecT cO CTOPOHbI K/IMEHTa LHHEBL,
JDBC

public static void main(String[] args) throws SQLEXxception {
_ _ anaBnqu KLmMpoBaHmneM Ha
Il Create a OracleDataSource instance and set properties CTOpoOHe cepBepa
OracleDataSource ods = new OracleDataSource();
ods.setUser("TESTJDBC"); (no ymonuaHumio 50 Ha 19¢)
ods.setPassword("TESTJDBC");
ods.setURL(JDBCURL);

I/l Connect to the database
Connection conn = ods.getConnection();
/lconn.createStatement().executeQuery("alter session set session_cached_cursors=0");

execOnce(conn );
execOnce(conn);
execOnce(conn );
execOnce(conn );
execOnce(conn );
execOnce(conn );
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn );
/I Close the connection
conn.close();




TecT CO CTOPOHbI KJIUEHTA LHHWEL

IJDBC OTk/loYaeM/He OTKJ/IIoYaeM
MeXaHU3M aBTOMaTU4YeCcKoro
KawunpoBaHUa SQL BbipakeHUM
private static void execOnce(Connection conn) throws SQLException { Ha CTOPOHE apauBepa

PreparedStatement preparedStatement = conn.prepareStatement("select id, lbad from T_SIMPLE where id >?");

((OraclePreparedStatement)preparedStatement).setDisableStmtCaching (true);

preparedStatement.setint(1, 1);

3aKpoeTce peasnibHO UJIN He
3aKpoeTce — 3aBUCUT OT
MeXaHM3Ma K3WunpoBaHUS Bbille

I/l nTepauna no pesynerarty
ResultSet rset = preparedStatement.executeQuery("select id, "
+ "load from T_SIMPLE");

while (rset.next())
System.out.printin(rset.getString(1) + " " String(2));

Ha caMoM gene
B paMKaX 3TOro
TecTa — OTKJ/1Ko4UaeM.

/Il Close the ResultSet
rset.close();

Il Close the Statement
preparedStatement.close();

} Ecnuv He oTKNtoYaTb —
3TO “no parse”
BbIMO/THEHME




fHHELU

PE3YJIbTATbl " UHTEPMNPETALUSA

CAMOE BKYCHOE®




Pe3ynbTaT TpeWCcHHra kKalmnpoBaHua ceccum Oracle ¢ BKkNoUYéHHbIM session_cached_cursors (no ymonyaHuio) z H i.-'; E; i i
1 setDisableStmtCaching (true), 4To6bl UCKNOUYNTL «NO pParse» execution.
Mocne 2-ro UCNoTHeHUA HauYMHAET MHKPEMEHTUTbCA CTaTUCTMKA "session cursor cache hits"

kksParseCursor -> kpoal8 -> ttcpip -> main Hasurnpyem no libra ry cache
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main - .
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main /— nwem noaxoaawmm child
kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main

kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main I'IepeKn loHaeMcCH B peXXmmmMm
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
«softer soft parse»

kksParseCursor -> kpoal8 -> ttcpip -> main
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main H d rd pa rse
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main M pO M30OLL éﬂ o) pa 300

kksParseCursor -> kpoal8 -> ttcpip -> main PaHblLUE
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

B APYrom ceccumi,
B library cache ectb
MNoOXOOALLMNM KYPCOP

kksParseCursor -> kpoal8 -> ttcpip -> main
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kgscFindCursor -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main



fHHELU

PE3YJIbTATbl " UHTEPMNPETALUSA

OTKJTFOHAEM MEXAHW3M (HEPE3 ALTER SESSION SET SESSION_CACHED_CURSORS=0)




Bce nmcnonHeHmsa paBHO3Ha4Hbl, "'session cursor cache hits" He MHKpeMeHTUTCA.

kksParseCursor -> kpoal8 -> ttcpip -> main
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
kkshGetNextChild -> kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

kksParseCursor -> kpoal8 -> ttcpip -> main
kkscsSearchChildList -> kksfbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main
kkshGetNextChild -> kkscsSearchChildList -> kksflbc -> kkspscO -> kksParseCursor -> kpoal8 -> ttcpip -> main

LHHEBU

Hard parse
MNPON30LLESN ropa3no
paHbLUE B OpYyromn

ceccumn, B library
cache ecTb
MNoOXOOALLMIM KYPCOP
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N HAKOHEL, POSTGRESQL

OPEN SOURCE M BCE BCE BCE ©



CHHEU
YTO MHCTPpYMEHTUpyem?

[Oe paccTtaBigeM breakpoints

1. VIHCTpYyMeHTUpyeM OCHOBHble ¢pa3bl ncronHeHmsa SQL (Query execution stages):

* Parse
* Rewrite (transformation)
° Plan

* Execute

2. Kak onpegenaem Toukn ona breakpoints (MOHUTOPUMHIA)

Bcé y)e coenaHo 3a Hac ©
B ncxogHom koge PostgreSQL paccTtaBneHbl Tak HasbiBaeMble USDT (User

Statically-Defined Tracing) npo6bl. Hanpumep:

TRACE_POSTGRESQL_QUERY_PARSE_START(query_string); --B pg_parse_query


https://postgrespro.com/blog/pgsql/5969262

TecT co CTOPOHbI cepBepa

PacctaBnaeM breakpoints

break pg_parse_query dasa parse
command

silent
bt
python print(" -> ".join([x for x in btpy if not str(x).startswith(('PostmasterMain’,'ServerLoop','PostgresMain’)) ]))
c

end

break pg_rewrite_query da3a rewrite
command

silent
bt
python print(" -> ".join([x for x in btpy if not str(x).startswith(('PostmasterMain’,'ServerLoop','PostgresMain’)) ]))
c

end

break pg_plan_query daza plan
command

silent
bt
python print(" -> ".join([x for x in btpy if not str(x).startswith(('PostmasterMain’,'ServerLoop','PostgresMain’)) 1))
c

end

break PortalRun da3a execute
command

silent
bt
python print(" -> ".join([x for x in btpy if not str(x).startswith(('PostmasterMain’,'ServerLoop','PostgresMain’)) ]))
o

end

LHHBLU

FramekFilter

aBCoOIOTHO
MOEHTUNYHbIN



TecT cO CTOPOHbI K/IMEHTa LHHEBL,
JDBC

public class Main {
public static final String JDBCURL = "jdbc:postgresql://158.160.77.253:5432/postgres";

public static void main(String[] args) throws SQLEXxception {
Properties props = new Properties();
props.setProperty("user”, "testjdbc");
props.setProperty("password”, "TESTIJDBC");
/I Connect to the database
Connection conn = DriverManager.getConnection(JDBCURL, props);

execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
execOnce(conn);
/I Close the connection
conn.close();




TecT cO CTOPOHbI K/IMEHTa LHHEBL,
JDBC

private static void execOnce(Connection conn) throws SQLException {
PreparedStatement preparedStatement = conn.prepareStatement("select id, load from T_SIMPLE where id >=?");

/lorg.postgresgl.PGStatement pgstmt = preparedStatement.unwrap(org.postgresql.PGStatement.class);
llpgstmt.setPrepareThreshold(1);

preparedStatement.setint(1, 1);
YnpaBneHune MexaHN3MoM

ResultSet rset = preparedStatement.executeQuery(); K3WnpoBaHUA

/I Iterate through the result
while (rset.next())
System.out.printin(rset.getString(1) + " " + rset.getString(2));
Il Close the ResultSet
rset.close();
Il Close the Statement
preparedStatement.close();




fHHELU

PE3YJIbTATbl " UHTEPMNPETALUSA

BCE MO YMOJTYAHUIO




--8binosiHeHue ¢ PrepareThreshold no ymonyaHuro (5 pas, Ha 6-o0)
pg_parse_query -> main — .{ H i-’i E; i i

pg_rewrite_query -> main
pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main
pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main .
PortalRON > main 5 ~— Parse & rewrite ¢da3a BK/IOYEHA

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_guery -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

---3aK3lUMpoBanu Kypcop e
pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

PortalRun -> main



Pe3ynbTaTbl U UHTEpPNpeTaLuUs LHHEU
PrepareThreshold=1

-- 8bIrofIHeHUe ¢ server side prepared statements ¢ S58HO 8biIcmagrieHHbIM
-- pgstmt.setPrepareThreshold(1);

pg_parse_query -> main
Pg_rewrite_query -> main _ , 1 Parse & rewrite ¢pa3a Bk/ItOYUEHA
pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main

PortalRun -> main

---3aK3awMpoBanu Kypcop

pg_plan_query -> pg_plan_qgueries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_gueries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main




fHHELU

DOOKYC HA 2 MEXAHU3M

PrepareThreshold=5 (no ymonyaHuto)




--8binosiHeHue ¢ PrepareThreshold no ymonyaHuro (5 pas, Ha 6-o0)
pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_guery -> main

pg_rewrite_query -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_guery -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

---3aK3luMpoBanu Kypcop

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun ->main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun ->main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun ->main

PortalRun -> main

Tonbko plan & execute

LHHEBU



fHHELU

DOOKYC HA 2 MEXAHU3M

PrepareThreshold=1




-- 8bIrosiHeHue ¢ server side prepared statements ¢ 58HO 8bicmagreHHbIM
-- pgstmt.setPrepareThreshold(1);

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

---3aKalMpoBanum Kypcop

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main

) L=

J |

S—

LHHBLU

Parse & rewrite ¢pa3a BK/IOYEHA

ToNbKO execute

TonbKo plan & execute



fHHELU

DOOKYC HA 2 MEXAHU3M

PrepareThreshold=2




. @
-- 8blIrosIHeHUeE ¢ server side prepared statements ¢ S8HO 8bicmagIeHHbIM § H i-’i E, i i

-- pgstmt.setPrepareThreshold(2);

pg_parse_query -> main —
pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main

PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_qgueries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main 5 — TOﬂ bKO p|a N & execute
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun ->main —

PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main

PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main



fHHELU

DOOKYC HA 2 MEXAHU3M

PrepareThreshold=3




-- 8bIMosIHEHUe ¢ server side prepared statements ¢ 58HO 8bIcMaseHHbIM
-- pgstmt.setPrepareThreshold(3);

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun ->main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun ->main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun ->main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun ->main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main

PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main

Tonbko plan & execute

LHHEBU




fHHBU

4UTO XXE 3TO 3A MEXAHUKA?



fHHBU

TMIMNOTE3A

plan_cache mode = (auto|force _custom_plan|force generic_plan)



Moaudunumpyem TecTt FPHHEBY

PrepareThreshold=1

public class Main {
public static final String JIDBCURL = "jdbc:postgresql://51.250.23.87:5432/postgres";

public static void main(String[] args) throws SQLException {

Properties props = new Properties();

props.setProperty("user”, "testjdbc");

props.setProperty("password", "TESTJDBC");

Connection conn = DriverManager.getConnection(JDBCURL, props);
conn.createStatement().execute("set plan_cache_mode=force_generic_plan");
/lconn.createStatement().execute("set plan_cache_mode=force_custom_plan");

execOnce(conn);

execOnce(conn);

execOnce(conn); private static void execOnce(Connection conn) throws SQLEXxception {

execOnce(conn); PreparedStatement preparedStatement = conn.prepareStatement("select id, load from T_SIMPLE
execOnce(conn); where id >=?");

execOnce(conn);

execOnce(conn); org.postgresql.PGStatement pgstmt = preparedStatement.unwrap(org.postgresql.PGStatement.class);
execOnce(conn); pgstmt.setPrepareThreshold(3);

execOnce(conn);

execOnce(conn); preparedStatement.setint(1, 1);

execOnce(conn);

/I Close the connection
conn.close();



fHHELU

FORCE_GENERIC_PLAN

PrepareThreshold=3




LHHBLU

-- 8blrosIHeHue ¢ server side prepared statements ¢ 58H0 ebicmagrieHHbIM

-- pgstmt.setPrepareThreshold(3);

-- (force generic plan):

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_query -> main
pg_rewrite_query -> main 3
pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

HeT aTana

pg_parse_query -> main
pg_rewrite_query -> main «TOMbKO plan & execute»

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main Cpa3y TOJ/IbKO execute
PortalRun -> main

J \

PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main
PortalRun -> main




fHHELU

FORCE_CUSTOM_PLAN

PrepareThreshold=3




-- 8bIrosiHeHue ¢ server side prepared statements ¢ 58HO 8bIcmagieHHbIM .{ H i'.i E. i.},
-- pgstmt.setPrepareThreshold(3); (force custom plan): $

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main 3
pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main

PortalRun -> main

pg_parse_query -> main

pg_rewrite_query -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

J \

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

HeT aTana

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main TO” bKO execute
PortalRun -> main

pg_plan_query -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_queries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_gueries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_gueries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main

pg_plan_guery -> pg_plan_gueries -> BuildCachedPlan -> GetCachedPlan -> main
PortalRun -> main




YTOo Y3HanNm

Parse

Rewrite

Plan

Execute

1 2Tan

LHHBLU

BapuaHTbl ucnonHeHua SQL

* CHayana Parse-Rewrite-Plan-Execute
* 3aTteM Plan-Execute

°* I HakoHeLl, Execute

* Postgres oyeHb MobuUT Ymcno 5 ©

YnpaBnaeTca vepes:

* PrepareThreshold
2 3Tan

» plan_cache_mode

3 oTan




LHHBU

3aKnroyYeHue

1.

Mbl yBUOENW YONBUTENBHOE CXOOACTBO(M OTIMYMSA) MEXaHU3MOB
mcnonHeHma SQL Ha OBYX OOBO/TbHO pa3/inMyHbix CYB/.

T.e. MEXAQHW3MblI AMHaAMMYECKOW aganTaunmm, onTUMM3aLmu,
CMOCOOHOCTb BbIKMObIBATb OOMbLUME KYCKM KOda MPW MOBTOPHOM

mcnonHeHmm SQL.

Mbl MpPOOEMOHCTPUMPOBAaNM MeTo, KOTOprl;I MNO3BOJ1AET HAlJTAOHO
BN3YalTM3NPOBATb 3TN MEXaHN3Mbl

3HaHWMe OaHHbIX MEXaHWU3MOB MOXET NMOMOoYb BaM ONTUMM3NPOBATb
BalLLle MPUIOXeHWe, B peaslbHOM XXU3HW cUTyaLma ByaeT ropa3no
Cl1IOXKHee, KeLLWM Ha CTOpOHEe cepBepa M KIMeHTa He BeCKOHeYHb,

B TOM YMC/e BaM €CTb YTO «MO-apPXUTEKTYPUTb».



CHHE
Ona Tex, KTo pewuumT a

NOoOSKCNepuMeHTNpoBaTb CaMOCTOATEJIbHO

1. YOobHo nonoxutb Becb gdb’lHbIM Ko B dannmk .gdbinit B home-gmpekTopum
BalLLEro to3epa mncrnonHgaroulero gdb. B atoM cnyyae Koa 3arpy3mTca aBTOMaTOM
npwv ctapTe gdb.

2. Hy>kHO po6aBuTb cnegyroLimne MHCTPYKUMKM B Hadane dannmka:

° set auto-load safe-path /

* set breakpoint pending on — ong Toro, 4Ytobbl breakpoint’'sl co3ganuch 6e3 Npobnem
(B pending)



LHHBLU

PeMunsoB _
AMntTpun

JTngep UeHTpa KoMmneTeHun basbl [JaHHbIX

25+ neT B NHOAYCTpUn

PaboTtan c Oracle, PostgreSQL, Sybase, MSSQL .....
Ceptmndumkaumm Oracle n MSSQL

YyacTHUK rpynn RuOUG n BGOUG

Cnmkep Ha MexxayHapoaHbIX KOHPepeHLMAaX



LHHBU
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IHHEBL
Extra materials (to not present)

1. https://dev.to/yugabyte/postgres-query-execution-jdbc-prepared-
statements-5le2

2. https://www.npgsqgl.org/doc/api/Npgsqgl.NpgsglCommand.html
Net prepare statement



