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Why PostgreSQL on Windows

Isn’t Linux better?
Often, but not always

Several scenarios
Developer laptops
Desktop database
Migration scenarios
Corporate policies




PostgreSQL for the Windows user




PostgreSQL for the Windows user

Unix inheritance
Multi-process, not multi-thread
Shared memory

Requires "modern” windows (2000+, no
FAT)

Commandline!
psql, pg_dump, pg_dumpall, etc
PgAdmin3 to the rescue!




PostgreSQL for the Windows user

Environment variables

Configuration files
No registry
Edit with any text editor (e.g. notepad)

Edit with pgAdmin3
Still just a textfile

Signal server to reload (pause service)

Security
Will not run with administrative privileges




Windows for the PostgreSQL user




Windows for the PostgreSQL user

It's a brave new world

None of the normal tools
No ps
No kill
No top
NO cron
Nothing at all (almost)

Builtin Windows tools are generally bad




Architectural differences

Runs as a service
Windows "version” of daemon
Started by "Service Control Manager”
Has it's own login and session

Logs to a file or eventlog
Startup errors always to eventlog

CreateProcess() instead of fork()
Extra important to use connection pooling




Environment Variables E E|

#feer variables for maghag .

Installing

Variable Value
HOME yil
IMCLUDE C:'Program Files\Microsaft Visual Studio. ..
LIB C:'Program Files\Microsaft Visual Studio. ..
TEMP C:\Documents and Settings\maghag'Lo...
Exte rn al I LF C:'\Documents and Settingsimaghag'Lo.
New Edit || Delete

Perl, pyt

System variables

Variable Value -
CLASSPATH .;C:\Program Files\Javaljre1.5.0_0&6\ib...
ComSpec C:YWINNT\system32\cmd. exe
FP_NO_HOST C... MO
INCLUDE C:'Program Files\Microsaft Visual Studio., ..
LIEi\ C:'Program Files\Microsaft Visual Studio,
| MNew N Delete

| K, | | Cancel




Installing PostgreSQL - tips

Turn off all unnecessary services

Install data on dedicated filesystem
If possible, on dedicated spindles

Use a junction or disk mount for xlog
Mount with "noatime”

Disable 8.3 filename generation




Configuration parameters

shared memory
Workload dependant
Smaller is better?!

fsync methods
open_datasync (o_direct in 8.3)
fsync_writethrough
log_destination

Ic_Xyz




Managing PostgreSQL

Get the right tools!

http://www.microsoft.com/

technet/sysinternals

Process Explorer (the tool for Win32)
pstools

Process monitor (debugging)
Junction (tablespaces, xlog location)




Managing PostgreSQL

http://www.microsoft.com
[technet/sysinternals




Library dependencies

Dependency Walker - [plperl.dll]
B Fle Edit View Options Profile Window Help

= AR A R #'ﬁl'l:él @J
| = 0O PLPERL.DLL . Ordinal # | Hint Function Entry Point
@' POSTGRES.EXE M A 10533 (0x2957) | allocSetContextCreate Mot Bound
] PERLS5S.DLL A 10697 (0x29C3) | BeginInternalsubTransaction Mot Bound
- & KERMEL32.0LL M A 10733 {0x23ED) | BuildTupleFramC5trings Mot Bound
F1 USER32.DLL 1| A 10796 {Ox2A2C) | CopyErrorData Mot Bound
] ADVAPIZ2.DLL MFA 10836 (0x2A54) | CreateTupleDescCopy Mot Bound
5|
+

|

=l

MECT{EEHIJJI;LEE > i [EEER | Fonction Ee

; %] NTDLL.DLL
-2 SHELL32.DLL ~|

Module File Time Stamp Link Time Stamp File Size Link Checksum Real Checksum

| =1 | ACTIVEDS.DLL | 2004-08-03 15:56 | 2004-03-0409:56 1859 048 Ux00037ECE Ox00037ECE
< |

lError: At least one required implicit or forwarded dependency was not found.
(Warning: At least one delay-load dependency module was not found.
[Warning: At least one module has an unresolved import due to a missing export function in a delay-load dependent module,

For Help, press Fi




Process title




Process title

2% Process Explorer - Sysinternals: www.sysinternals.com [NTDOMOD 1\maghag] |._HE||£|
File Options View Process Find Handle Users Heslp

H O =@ SN A

| |

PID | CPU | Descrption Comparty Tre
3648 pg_ctl - starts/stops/restarts t... Postgre5QL Global DevelopmasGroup

Frocess

= Epg_ﬂﬂ.e::e
=N mii

W postores exe Postare 5SGIL Server Postgre 50 L Global Development roup

Type ¢ MName

Directory s i
Event “BazeMNamedOhjects poident: postgres: writer process

File ~Uevice"ldp

File C:h\prog =

CAAWWTINNTWInSx S wBE Micrsoft, Windows Common-sontro ROehEd 1 4doci gl B0 ™




Process title

®3 Process Explorer Search

Handle or DLL subs&jng:

Type Handle or DLL

postgres exe 2378  Handle “BaseMamedObjects'pagident: postgres: stats collector process
postgres exe 3900 Handle “BaseMNamedObjects pgident: postgres: writer process

— e




Finding "stuck processes”

# syri.hagander.net - PuTTY

root@svrl:~# strace -p 1277

2771 attached - interrupt to quit




Finding ” stuck processes”

TCPAP ||  Secuity | Environment | Job
image | Pefomance |  Peformance Graph

EHE CSwitch Delta | Start Address
postgres.exe!mainCRT Startup
postgres exe!pg_signal_thread

postgres exelpg_timer_thread

I Stack for thread 5164

f ntkmipa exe!kiUnexpectedintermupt + b4

1 ntkmipa exe!NtVyaitForSingleObject+(x38c -
2 ntkmipa exe!KeReleaselnStackQueued SpinLock FromDpclevel+ b

3 ST =

4 pnstgres exelpgwindZ '.h.'artfnrmnglesn:ket-r[::-:'lcf = |

% postgres exelpgwin3Z2_recv+{23

W

¥ postgres exelpg recvbuf+ 57

8 postgres.exelpg_getbhvte=0x16
postgres exe!Socket Backend+b

Dynamic Priority: 3 w)




Monitoring PostgreSQL

Some things really didn’t change
pg_stat Xxyz

Has not changed at all
PostgreSQL logs

pg_data\*.log
Don’t forget eventlog!




Monitoring PostgreSQL

Performance Monitor
Standard Windows monitoring still applies!

Monitoring the whole server
Looking at individual backends
Looking at the whole cluster




M O n Ito Fﬁtdd Counters

(*) Use |ocal computer counters
(") Select counters from computer;

Perforrn

Sta = D
M O N Ito Al instances

(*) Select counters from list (*) Select instances from list:
I Handle Count
LOOkIn D F‘n:u:ess :
) - postgres&1
Lookin posigresii2

7 Mhear ﬁnpm+|nnq Sear
£ Ll |3

| add || Bolain |




Monitoring PostgreSQL

Performa
Standard

I\/Ionitor
Looking a
Looking a

Add Counters

{(*) Use local computer counters
(O Select counters from computer:

BA A 'FIE--
- (L (L L L

Penomance object:

Job Object w
(7 A o () All instances

{(*) Select courters from list {(*) Select instances from list:

Postgre 5L 4292
o Ymirtovmaer oo aystemHost Job
FPages/Sec

Process Count - Active 3
Praraez Crnrt - Teminatad )

£ i | E
| 4dd || Eplain |

£ i | »

Close




Monitoring PostgreSQL

Add Counters

P e rfO rm a () Use local computer courters
{(*) Select counters from computer:
Standard

WWT-MAGHAG-NEB41 v

. 1 N.F—"=fomance ohject:
Monltor Job Object Detjails b
Looking a

Looking a

() AT o () All instances
{(*) Select counters from list {(*) Select instances from list:

—T Eaiﬁ Total
PostgreSQL 4292/ Total
= i i =

I Process
= Tiold DyIES, Sec

| *

Wb T oS

= PostgreSGL_4292/postgresd1 —
|0 Cther Operations./sec Postgre5QL_4252/postgres&? 3
M Fead Putes fear — Frstar= Sl A8 mnstareed? 25
< L | >

| 2dd || EBplain |

Close




Interesting counters to watch

Number of processes
New process creations

Memory usage (private bytes, working
set)

Context switches / second
Processor queue length




Interesting counters to watch

/O operations / second
/O bytes / second
Physical disk queue length

Logical disk\avg sec / read or write
xlog: <10ms
data: <50ms

Logical disk\Disk transfers / sec




Monitoring with Process Explorer

Add extra columns

Private bytes
Local backend memory

WS Shareable / WS Shared
Shared buffers + shared code

Virtual Size
Just address space

Context switch delta
Expensive on Windows!




Advances in 8.3




Advances In 8.3

Main build 1s now built with Visual C++
More efficient binaries
Works with Windows Debugger Tools

Works with Visual Studio debugger and
profiler

Support for detached symbols




Windows debugger support in 8.3

Debugger backtrace of mingw build

™ Calls - Pid 776 - WinDbg:6.6.0007.5

WARNTHNG: Stack unwind information not available. Following frame= may be wrong.
ntdll | KiFa=tSy=tenCallEet
pnstgreslng1n32 Walthr51nglESD:ket+DHEI?

ﬁnstgrea|TDu:h5D:ketFllE+DHBE
-nstgres!pq_gethytefDHEE

po=tgres Mot et

postgres Inain+0z563

postgres+0xlle?

po=tgres+0x1238

kerneli? |IFegisterVaitForInputIdle+iz49




Windows debugger support in 8.3

Debugger backtrace of msvc build

T Calls - Pid 1064 - WinDbg: 6.6.0007.5

Raw args |F|_|n|: info |S|:||_|rn:e |.ﬁ.c||:|r5 Headings Monvolatile regs  Frame nums  Source args More  Less

WARNIHG: Staclk unwind information not awvailable. Following frames maw be wrong.
ntdll |KiFa=stSy=stenCal lREet
postgreslhashintd4+40xl1f8=41
postgreslhashintd4+0x1£92:5
postgreslhashintd4+0x13d18f
postgreslhashintd4+40x144599
postgreslhashint44+0=x1449=8
postgreslhashintd4+40x24644d
postgreslhashintd+0x2462a8
postgreslhashintd4+0x245betk
postgreslhashintd+0=20781 £
postgreslhashint44+0=2065810
postgreslhashint440x146817
postgreslhashint440x355=08
postgreslhashintd4+0x355a56f
kernel 32 |FegisterWaitForInput Idle+0x49




Windows debugger support in 8.3

Debugger backtrace of msvc build

3 Calls - Pid 1292 - WinDbg: 6.6.0007.5

Faw args  Func info |5|:.|_|r|:e |.ﬁ.|:||:|rs Headings Monwolatile regs  Frame nums  Source args More  Less

ntdll | KiFastSy=stenCallRet

postgres | pgwinid:s_waltfor=singlesocket+0xlct [d:~prog~pgsgl~pg=sgl=rc~baclkend~port~winiZ~=ocket . c @ 198]
postgres | pgwin3?_recv+0=83 [d:“prog-wpgsglpg=sgl>srcsbackend~port ~winiZ~=ocket . c @ 316]
postgres | secure read+0=x204 [4d:~prog-pgsgl~pg=sgl>srcbackend~libpg~be—secure.c @ 326]
postgres | pg recvbuf+0x97 [d:~prog~pg=ql~pg=ql~=rc~baclkend~libpg~pgoomnm.c @ 721]

postgres!pg _getbyte+lxle [d:~prog-~pg=gl~pg=glsrcbackend~libpg~pgcomm.c @ 761]
postgres | SocketBackend+0xb [d:~prog-~pgsgl-pgsglsrc~backend~tcop~postgres.c @ 299]
postgres | BeadCommand+0xle [d:~prog~pgsgl~pgsgl =src~baclend~tcop~postgres . c @ 421]
postgres | PostgresMain+ixicd [d:~prog-wpg=gl-~pg=glsrc~backend™tocop~postgres. o @ 3452 ]
postgres | BackendRun+0x2bd [4d: ~prog-~pg=sgl~pg=sgl*src-backend~postnaster~postnaster.c @ 2987 ]
po=tgres | SubPostnasterHain+ixlfe [4d:“progwpg=gl-~pg=qgl src~backend~postmnaster~postnaster.c @ 3438]
postgresnain+lxlct [d:~prog-~pg=gl-~pg=gl~=src~backend main>main.c @ 185]
postgres! tmainCRTStartupt+l=zxlat [ ~=p~wctoolswcrt bldwself =ft~crtsroc~crtexe.c @ 597

postgres lnalnCETStartup+l=d [f:=p~wotoolsscrt_bldw=elf xff~crt~srchcrtexe.c @ 414]

kernel3? |RegisteraitForInputIdle+0x49




Windows debugger support in 8.3

~Local symbols supported!
1 | ocals - Pid 1292 - WinDbg:6.6.0007.5

Typecask |L|:||:a|:i|:||'|5

Hame
nn=1gned int
what
timeout int
current =soclet Oxl7fc nn=1gned int
H ewents= wold *[ 7] wold *[ 2]
I [0] 0200001210 void *
lm (1] 0=00001748 void #*
1=0DF 1] int
T 290677 int
H walitevent O=00001748 wold *




Using windbg

Step 0 — configure symbol directory

Symbol Search Path

Symbiol |:|E|ﬂ'1
c:pgeymbols|




Attach to Process

-1032 =wcho=t  exe
1080 =swchost  exe
1124 =wcho=t  exe
1428 =poolsv . exe
1652 VHwareService . exe
2032 alg.e=xze

500 Explorer . EXE
604 w=zcntfv. exe
852 VHwareTray.exe
g6l VHyarelzer . exe
868 ctimon.exe
1964 cmd . exe

1216 CHD . exe

1488 postgre=s. exe
1740 p=gl  exe

1217 postgre=s.exe
1260 postgres. exe
1912 postgres.exe

t 1068 po=tgr

1357 cmd . exe

Using wind

Step 1 — att:
Figured oul

||

Sort
(%) Syatem order (I BylD () By Executable

Procezz 1D:
1068

[ ] Noninvasive

| ()4 | |Eann::e|| | Help |




Using windbg

Step 2 — watch it load




Using windbg

Step 3 — set a breakpoint

DO




Using windbg

Step 4 — run and hit breakpoint

-

D

Step 5 — load whatever views are
needed




Visual Studio debugger

Much better actual debugger
Work off symbols or source tree
Suitable for development, not production




Thank you!

Questions?




