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Probes in 8.2
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IwlOCk-condacQuire
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Probes in 8.3
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lwqEk-wait-sti/done
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I
Probes in 8.4
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transaction-start buffer-sync-start/done
transaction-commit buffer-sync-written
transaction-abort HGfter-flush-start/done
query-start/done pad-start/done
query-parse-start/dene wtite-dirty-start/done
query-rewrite-startidone :
query-plan-start/done
query-execute ack-acquire
statement-status ck-release
checkpoint-start/z Iwlock-wait-start/done
Iwlock-condacquire
Iwlock-condacquire-fail
multixact-checkpoint-start/done lock-wait-start/done
buffer-checkpoint-start/done

twophase-checkpoint-start/done

>
>
>
>



What can the probes do?

* Time spent in query processing

» Transaction processing

» Access to a relation

> Monitor buffer usage (read, write, hit, miss)
» Checkpoint statistics

» Determine type and time spent for sort

» Monitor lock contention



Can | use on my OS?

* Now

> OpenSolaris / Solaris
> OS X Leopard

* Future
> FreeBSD
> Linux (Systemtap / DTrace??7?)



PostgreSQL DTrace Toolkit
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DTrace Script

What is this cryptic thing?
#!/usr/sbin/dtrace -qs
postgresql™:::query-start

{

self->query = copyinstr(arg();
self->ts = timestamp,




GUI Tool

L M
OO0 6 X Chime
File Options Help
0| 8@ %
Category |F'DSIgrESQL - Descripion
Iraces Theze are PostgreSQL traces for wisualizimg databaze
PosigreSQL 8.2 LwWlock Acquire statistics based on the user-level (USDT) probes. To
PosigresSQL 8.2 Lwilock wait run, make a selection under "Traces" and click Bun. The
FostgreSQL 8.3 LwiLock Acquire LWLock traces are version specific; the Transaction
FosigreSQL 8.3 Lwlock wait traces are for 8.2+, while the rest are for 8.4+
PositgreS0QL 8.4 Lwil ock Acquire
PosigreS0QL 8.4 Ll ock wait

PosigreS0QL Transaction Count
Posigre5S0QL Transaction Time

Chime version 1.4 March 6, 20 -
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LWLock Stats

r , A

OO0 X PostgreSQL 8.4 LWLock Wait
FID &1 Lock Type &2 Lock Mode & 3 W aitsiSec A W ait Time

SE22 WALWTiteLock Exclusive o N 11.1 ms

SE23 WALWriteLock Exclusive | S SR

15513 BuffFreelistLock Exclusive a| 11.7 us

15513 WaALlnserlock Exclusive | + N 13.8 ms

15513 WwaLwriteLock Exclusive | iz T 21.5 mg

15514 BufFreelistLock Exclusive ol 11.4 us

15514 FirstLockMgrlock Shared a | 11.0 us

15514 WalLlnserlock Exclusive | 4+ N 13.1 ms

15514 WaLwriteLock Exclusive | = e Z4.7 ms

15516 WaALInsenlock Exclusive o TN 11.7 ms

15516 WALwWriteLock Exclusive o 41.8 Iz

B processes 4 locks 31 172.9 ms

IE Interval in seconds €| i |
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Demo



Slow Query #1



Identify Slow Query

‘@00 Terminal — bash — 62x15

bash-3.2# ./query_time.d
Tracing... Hit Ctrl-C to end.
“C

TIME (ns) QUERY

3240393069 SELECT * FROM accounts ORDER BY abalance desc;

bash-3.2# ||

gh"-l hD



Drill Down

i N aNé) Terminal — psql — 54x15
postgres:~/Postgres 600 > psgl -d bench
psgl (8.4devel)

Type "help" for help.

bench=# SELECT * FROM accounts ORDER BY abalance descm:

qu'hC}



Dtrace Output

i &6 Terminal — dtrace — 54x15

bash-3.2# ./sort.d

Begin TUPLE sort, workmem = 32768 KB
EXTERNAL sort ended, space used = 6534 disk blocks

Sort time = 2866 ms
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Increase work_mem



Rerun Query

i N aNé) Terminal — psql — 54x15
postgres:~/Postgres 600 > psgl -d bench
psgl (8.4devel)

Type "help" for help.

bench=# SELECT * FROM accounts ORDER BY abalance descm:

qu'hC}



Dtrace Output

r

CIRa N Terminal — dtrace — 54x15

bash-3.2# ./sort.d

Begin TUPLE sort, workmem = 98304 KB
INTERNAL sort ended, space used = 74599 KB
Sort time = 1536 ms
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Slow Query #2



‘® 00

Identify Slow Query

Terminal — bash — 78x14

bash-3.2# ./query_time.d
Tracing... Hit Ctrl-C to end.

“C

TIME (ns)

97689
153096
309538
613759
642923

1888027

205590467

SELECT
SELECT
SELECT
UPDATE
UPDATE
UPDATE
SELECT

bash-3.2# ||

abalance FROM accounts
abalance FROM accounts
abalance FROM accounts
tellers SET tbalance =
tellers SET tbalance =
tellers SET tbalance =
aid, bid FROM accounts

WHERE aid = 100274;
WHERE aid = 100160;
WHERE aid = 100129;

tbalance + 997 WHERE tid = 35;
tbalance + -1002 WHERE tid = 23;
tbalance + -100 WHERE tid = 16;
WHERE abalance=706;

ol FO



Drill Down

i @6 Terminal — psgl — 58x15

postgres:~/Postgres 627 > psgl -d bench

psgql (8.4devel)
Type "help" for help.

bench=# SELECT aid, bid FROM accounts WHERE abalance=706;D:

NI &)



Dtrace ouput

@O Terminal — vim — 66x24

bash-3.2# ./query_trace.d

============ Buffer Read Counts ===s=s=s=s======

Tablespace Database Table Count
1663 16384 2610 1
1663 16384 2678 1
1663 16384 1249 4
1663 16384 2659 8
1663 16384 16397 8239

======= Buffer Write Request Counts ========
Tablespace Database Table Count

========== Additional Statistics ====s=======

Backend PID : 40203

SQL Statement : SELECT aid, bid FROM accounts WHERE abalance=706;
Execution time : 0.357 sec (357409894 ns)

]

329

7937
12637 (ns)
23348 (ns)

Total buffer cache hits
Total buffer cache misses
Average read time from cache
Average read time from disk

]

kqp@



Check for Index

-

®0O0

Terminal — psql — 58x15

bench=# \d accounts;
Table "public.accounts”

Column

bid

abalance

filler
Indexes:

"accounts pkey" PRIMARY KEY, btree (aid)

bench=# CREATE INDEX accounts_balance ON accounts(abalance

)i
CREATE INDEX
bench=# | |

Type

integer
integer
integer
character(84)

Modifiers

»e e (O



Rerun Query

i @6 Terminal — psgl — 58x15

postgres:~/Postgres 627 > psgl -d bench

psgql (8.4devel)
Type "help" for help.

bench=# SELECT aid, bid FROM accounts WHERE abalance=706;D:

NI &)



Dtrace Output

ORGSR, Terminal — vim — 66x24

bash-3.2# ./query_ trace.d

Tablespace Database Table Count
1663 16384 1255 1
1663 16384 2678 1
1663 16384 2617 2
1663 16384 1259 5
1663 16384 1249 6
1663 16384 2659 12
1663 16384 16397 29

======= Buffer Write Request Counts ========
Tablespace Database Table Count

========== Additional Statistics =====s======

Backend PID : 40203

SQL Statement : SELECT aid, bid FROM accounts WHERE abalance=706;
Execution time : 0.005 sec (5818620 ns)

Total buffer cache hits : 52
Total buffer cache misses - 31
Average read time from cache : 37253 Insl

A




For More Information

» PostgreSQL 8.4 Probes
http://developer.postgresql.org/pgdocs/postgres/dynamic-trace.htmi

» PostgreSQL DTrace Toolkit
http://pgfoundry.org/projects/dtrace/

» DTrace toolkit contains a lot of very useful scripts
http://www.opensolaris.org/os/community/dtrace/dtracetoolkit/

» Solaris DTrace doc
http://wikis.sun.com/display/DTrace/Documentation

» Open Solaris DTrace community page
http://www.opensolaris.org/os/community/dtrace/



