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Perf Tuning: Intro, Product Release History

0| 2

Al

i it

First RDBMS for UNIX

First fourth-generation language for UNIX
First OLTP server architecture for UNIX
First UNIX multimedia RDBMS

First RDBMS to meet NCSC B1 and C2
security levels

First, and most frequently used, UNIX
RDBMS for TPC-C benchmark results
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Perf Tuning: Intro, RDBMS Process Models

Informix Rel 5.0
Two process architecture

T e Uni-processor UNIX

2@2212 — e 1-20 Gb databases

LClientn

Sybase Rel 4.2 (1988- )
Multi-Threaded,
Single Channel

Clientn
Client n
Clicontn
Clientn

LClientn ]
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Perf Tuning: Intro, An Industry Shift ..

Svbase Rel -4.8

SMP, MPP hardware
platforms on the
horizon

Cliont n
\Clientn |

Client n

* Originally, multiple back end
processes communicated via
TCP/IP local loop back

e Second generation of this
approach eventually used
IPC/SHM calls
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Perf Tuning: Intro, Informix OnLine DSA ..

7.23 82

» Partnership w/ leading parallel
hardware vendor

I| :Ia!ill IIII. » Three year investment
| « Result of which was a single
code stream that hosts from

Uni-processor to SMP to MPP
systems, NT and UNIX
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Perf Tuning: Intro, Product Release, Today ..

PR
m» nEm 3

1B
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Perf Tuning: Intro, SQL as an Operating System

Cat

/ I S
/ \

Operating Systems Provide: "

» Disk Management

« Memory Management

 Process Management,
Thread Scheduling

« Archiving & Recovery k J/

» Security, Auditing

e Others
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Perf Tuning: Intro, The Larger Picture ..

Percent
Gain

60 I
50

40 I
30 I
of
“lu W

Operating pNetwork Database SQL Applic.  Other
SYSIC Server Routines
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Disk Mgmt: Review, Terms ..

Database Server

. ."3&
L o
Client
:. 1

— 2
Server, Host

&
f

LAN/WAN

SQL Objects = = ~—SQL Database ---

Page 11



Disk Mgmt: Review, Terms, Chunk

Chunk:

* Physical Term

» All or part of a Device
» Path, Size, Offset

e Subject to OS

» Adjectives: Raw, cooked,
mirrored, primary, initial
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Disk Mgmt: Review, Terms, DBSpace

DBSpace:

e Logical Term

» (Database version
of a filesystem)

e Grouping of Chunks

» Adjectives: Critical,
mirrored, temporary,
blobspace

e /dev/rdsk/cOtld2s4
2.1 Gb Size
*16 Kb Offset

e /dev/rdsk/c2t1d1s0
*1.0 Gb Size
16 Kb Offset

e /dev/rdsk/c2t1d1s0

*0.9 Gb Size

*1.2Gb +16 Kb
Offset

.. etc
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Disk Mgmt: Review, the Role of the DBSpace

DBSpace

CREATE SQL-OBJECT ... IN DBSpace-Name

CREATE my_table ( coll INTEGER, col2 INTEGER)
IN some_dbspace;

CREATE UNIQUE INDEX my_table idx
ON my_table
(coll) IN other _dbspace;
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Disk Mgmt: Review, Terms, SQL Table ..

SQL Table, Tablespace:

e Has a SQL component and a
physical storage component
1 Table >>1:M Extent >>1:M Page —1
A non-fragmented table will be
wholely contained within one —2
DBSpace.
Fragmentation allows the table to
span DBSpaces and then the use
of parallel operations.

SQL Table
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Disk Mgmt: Review, Terms, Extent, Pages ..

Extent:

Physically contiguous set of pages

Maximum number allowed per =
table, 200/400 SQL Table
Better to have fewer extents, 8/16,

Versus more

Page:

e Basic unit of I/O
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Disk Mgmt: Review, Big Picture ..

Database Server

Client
(.

Server, Host

&
f

LAN/WAN

—SQL Database --..
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Disk Mgmt: Review, Layers ..

Database System Operating System
SQL Obj

(Tables ..) DBSpace Chunk Logical  Physical

Volume Volume

=
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Disk Mgmt:

Multiple DBSpaces ..

Single DBSpace:

e Less disk full conditions
e Serial chunk access
» Serial chunk consumption

Many DBSpaces:

* More disk full conditions
» Parallel dbspace access
* Higher availability
» Balanced disk 1/O
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Disk Mgmt: .. and Parallel Scan

Time to
Process

Serial Parallel Parallel Scans,
Access Scans Only Join, Sort
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Disk Mgmt: Balancing I/O Across Devices

Disk Full

percent
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Disk Mgmt: Balancing I/O, onstat -D (1)

I NFORM X- Uni versal Server Version 9.10.UC4 -- On-Line -- Up 6 days 02:30:19 -- 69664 Kbytes

Dbspaces

address numnber fl ags f chunk nchunks fl ags owner name
b6c8108 1 1 1 1 N i nform x rootdbs
b6c84f8 2 8000 2 2 N S i nform x shspace
2 active, 2047 naxi mum

Chunks
address chk/dbs of f set page W pat hname

b6c8180 1 1 0 382 [ export/hone/i usdi sk/rootdbs_1
b6c8348 2 2 O 629 [ opt /i us/ sbspaces/ shspace
b6c8420 3 2 O 4 [ opt /i us/ shspaces/ shspace2

3 active, 2047 maxi num
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Disk Mgmt: Balancing I/O, onstat -g iof (1)

I NFORM X- Uni ver sal Server Version 9.10. UC4 -- On-Line --

Al O gl obal files

gfd pat hnane t ot al ops
3 rootdbs 1 760
4 sbspace 1393
5 sbspace2 12

Up 6 days 02:30:27 --

dskread dskwrite
589 171
1308 85

8 4

69664 Kbyt es
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Disk Mgmt: What is on a given chunk ?

Locating tables:
» oncheck -pe ()
e SMI Query (SQL)
* Others
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Disk Mgmt: Balancing I/O, SMI Query (SQL)

SELECT
t 1. dbsnane dat abase,
t1.tabnane t abl e,
t4. nane dbspace,
t 3. f nane chunk,
SUMt2.te_size) tot_sz in_pgs
FROM
syst abnanes t1,
systabextents t 2,
syschunks t3,
sysdbspaces t4
VWHERE
tl.partnum = t2.te_partnum
AND
physchunk(t2.te_physaddr) = t3.chknum

Table Locations

GROUP BY 1,
ORDER BY 1,
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Disk Mgmt: Balancing I/O, SMI Query (SQL)

SELECT
t 1. dbsnane,
{1t abname, I/O per Table
t 2. pf _dskr eads,
t2. pf _dskwrites,
t2.pf _iswite sql _insert,
t2.pf _isrwite sql _update,
t2.pf _isdelete sql _delete
FROM
systabnanes t1,
syspt nt ab t2
WHERE
t1l. partnum = t2. partnum
ORDER BY 1,2
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Disk Mgmt: Which are the High I/O Tables ?

* Logical, Physical Logs « Sort space, [DBSPACETEMP]
» Data and Index Tables « Data Tables
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Disk Mgmt: [DBSPACETEMP] Drives

Sort Phase
[DBSPACETEMP] Table  Extent DBSpace

4‘!%;

» Enables parallel sorts automatically
e Used in round robin fashion

Chunk
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Disk Mgmt: Number of Extents per Table

Many Extents Fewer Extents

\l  More advantageous to have fewer

— extents versus more
/ S 4

» Controlled via SQL CREATE TABLE

and SQL ALTER TABLE

e Database server server offers
extent doubling, extent
concatenation, etc, ..

—_
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Disk Mgmt: Table Extents, SMI Query (SQL)

SELECT
t 1. dbsnane,
t 1.t abnane,
t2.ti _nextns
FROM
systabnanes t1,
systabinfo t2
WHERE
tl.partnum= t2.ti_partnum
ORDER BY 1, 2

Extents per Table
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Disk Mgmt: Balancing I/O Across Devices

Disk Full
percent 100

Page 31



Disk Mgmt: Balancing I/O, sar -d (C)

devi ce

d
d
d

d
d

d
d

d
d
d

sc3-0
sc3-4
sc3-1

sc3-0
sc3-4

sc3-0
sc3-1

sc3-0
sc3-4
sc3-1

Ybusy

avque r+w's

bl ks/ s

22
2

( - A
avwal t

avserv
14.
10.
7.

10.
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Disk Mgmt: Review, AlO versus KAIO ..

Asynchronous 1/O: Kernel Asynchronous I/O
e Async, using 2 processes e Truly Async
* New standard
* Vector KAIO
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Disk Mgmt: Tuning AlO, onstat -g ioq (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:27 -- 69664
Kbyt es

Al O |/ O queues:
g nane/id I en maxl en total ops dskread dskwite dskcopy
adt 0 0 0
opt 0 0
nsc 95 0
ai o 31 2
pi o 12 12
lio 71 71
of d 985
of d 1937
gf d 12

cleNololoNoNoNolNol

0
0
0
0
0
0
3
4
5
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Disk Mgmt: Tuning AlO, onstat -g iov (1)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:27 -- 69664
Kbyt es

AIO 1/0 vps:
class/vp s iol
nmsc i
aio i
aio i
i
|

s totalops dskread dskwite dskcopy wakeups io/wup errors
0 9 0 0 0 89 1.

0 1165 1030 119 0 700 1.
0 943 883 60 0 576 1.
0 0 12 0 13 0.
0 0 71 0 72 1.

pi o
lio

(o)
0
0
0
0
0
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Disk Mgmt: Tuning KAIO ..

Used automatically

Apply the standard disk tuning
rules; Balanced 1/O, multiple
drive spaces, ..

Apply CPU and thread tuning
rules; Later in this discussion
Kernel parameters; Platform
specific
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Disk Management
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Disk Mgmt: Review, Parallelism, Fragmentation

Scan Threads, Secondary

Processing Threads:
« Number of source DBSpaces " """

- [PDQPRIORITY]
e Number of CPUS

Exchange lIterator

Hash Jaoin lterator

Exchange
Iterator

Exchange lterator Scan lterators,
? / =

Scan lterators
(Tab);
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Disk Mgmt: Review, Number of Source DBSpaces

Default Detached Index

SQL Table SQL Table

DAT/IDX
— 5 DAT ——

IDX  e——

CREATE TABLE t1 CREATE TABLE t1
(Ccoll INTEGER) (coll INTEGER)
IN dbspace_1; IN dbspace_1;
CREATE INTEGER i1 CREATE INTEGER i1
ON t1 (coll) ON t1 (coll)

IN dbspace 1 I\

Page 39



Disk Mgmt: Review, Number of Source DBSpaces

Multiple Tables Mix and Match

ST Otlfl

t2

CREATE TABLE t1
(col1 INTEGER)
FRAGMENT ... IN
(dbspace_1, dbspace_2, ..)
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Disk Mgmt: Factors Affecting No. of Scan Threads

Number of Source
DBSpaces

User’s Resquested
[PDQPRIORITY]

Resource Grant
Manager

PDQPRIORITY = 0, Serial Access

PDQPRIORITY > 0, Parallel
Access as needed
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Disk Mgmt: Parallel Example, 1 CPU ..

SELECT FROM t1 SELECT FROM 11, t2, t3
ORDER BY 1 ORDER BY 1
{ PDQP=100, 1 CPU } { PDQP=100, 1 CPU }

Page 42



Disk Mgmt: Parallel Example, 3 CPUS ..

SELECT FROM t1, t2, t3 SELECT FROM t1
ORDER BY 1 ORDER BY 1

{ PDQP=0, 3 CPUS} { PDQP=100_~3CPUS }

Page 43



Disk Mgmt: .. and Parallel Scan

Time to
Process

Serial Parallel Parallel Scans,
Access Scans Only Join, Sort
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Memory Mgmt: Review, Portions of Shared Memory

/ S
/ \}

Ly

~ 5
L 5 N
P -
7Y = =

4

®:
! \J

e

Memory Areas, Portions:

Resident -- basically disk cache
Virtual -- user program memory
Message -- local connectivity

Page 46



Memory Mgmt: Review, Resident, Buffer Pool

5

-~
=1 -
- @5
\
/ S
I o\

|

Resident, Buffer Pool:

« The ONLY place where OLTP end
users read and write data pages

» Looking for ~95% cache read, ~85%
cache write

» Determined by number of [BUFFERS]
and the dependency on other disk
tuning
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Memory Mgmt: Buffer Pool, onstat -p (1)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:18 -- 69664
Kbyt es

Profile
dskreads pagreads bufreads dskvvri ts pagwits bufwits
2176 2194 163342 986 841 1015 3078 .63

i santot open start read wite rewite delete comm t rol I bk
149431 6811 8207 62743 101 29 80 55 0

gp_read gp wite gp rewt gp_del gp_alloc gp free gp_curs
1663 42 767 45 21 0 6

ovl ock  ovuserthread ovbuff usercpu syscpu nunckpts fl ushes
0 0 0 35. 86 10. 31 8 1172

bufwaits | okwaits | ockreqs deadl ks dltouts ckpwaits conpress seqgscans
142 0 117409 0 0 0 14 1184

i xda-RA idx-RA da-RA RA- pgsused | chwai ts
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Memory Mgmt: Review, Resident, Read Ahead Scan

Fm_md“* =,
5 Givemea %
"-':’-"'?T?"-) e F*Lj

Read Ahead Scan:
» Self configuring, used when needed
* Sequential scans, 2 types of index
scans
* Determined by [RA_PAGES] and
[RA_THRESHOLD]
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Memory Mgmt: Read Ahead Scan, onstat -p (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:18 -- 69664
Kbyt es

Profile
dskreads pagreads bufreads %ached dskwits pagwits bufwits %ached
2176 2194 163342 98.67 841 1015 3078 72.68

i sanmtot open start read wite remrite delete commt rol | bk
149431 6811 8207 62743 101 29 80 55 0

gp_read gp_wite gp_rewt gp_del gp_alloc gp_free gp_curs
1663 42 767 45 21 0 6

ovl ock ovuserthread ovbuff usercpu syscpu nunctkpts flushes
0 0 0 35. 86 10. 31 8 1172

bufwaits | okwaits | ockreqs deadl ks dltouts ckpwaits conpress seqgscans
142 0 117409 O 0 0 14 1184

Lxda-RA idx-RA da-RA [RA—pgsused]Ichmaits
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Memory Mgmt: Review, Resident, Log Buffers

Log Buffers:

e Flushed on SQL/ COMMIT WORK

* Large enough, so as not to fill before
absolute need for physical 1/0

e Determined by [PHYSBUFF] and
[LOGBUFF]
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Memory Mgmt: Log Buffers, onstat -l (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:18 -- 69664

Kbyt es

Physi cal Loggi ng
Buf fer bufused nunpages nummits
P-2 0 16 141 12 .
phybegi n physi ze phypos phyused %Y%used

10003f 1000 345 0 0. 00

Logi cal Loggi ng
Buf f er bufused |bufsize [nunrecs nunpages numwits recs/pages
5 12.5

L-3 0 1455 116 71
Subsyst em nunrecs Log Space used
OLDRSAM 691 66724

SBLCB 764 60812

{l'i nes del et ed}
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Memory Mgmt: Review, Resident, LRU Queues

;== oy

. =

LRU Queues:

* Free side, pages sorted by frequency
of access, re-used as needed

* Modified side, responsibility to
eventually get page to the hard disk ..
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Memory Mgmt: Modified LRU Queue, Checkpoint Writes

Checkpoint Event

/ N

Checkpoint writes: time

e Also called sorted-writes, chunk-writes

» Pages sorted by address. Big buffer writes,
fewer physical I/O calls

* Most efficient

e Semi-exclusive
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Memory Mgmt: MLRU Queue, Foreground Writes

Foreground writes: time

* No free pages to read, the end user is blocked

* Must be eliminated

» Standard disk tuning, and [LRU_MAX_DIRTY],
[LRU_MIN_DIRTY]

o lll
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Memory Mgmt: MLRU Queue, LRU Writes

LRU_MAX_DIRTY
- LRU_MIN_DIRTY

LRU writes: time

* “In-between” checkpoint writes

* Not sorted, I/O performed page by page

» Originally meant as prevention to foreground
writes

o lll
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Memory Mgmt: MLRU Queue, Checkpoint Duration

Checkpoint Writes, LRU 50/60 Checkpoint Writes, LRU 2/4

Checkpoint Duration:

» The checkpoint is a semi-exclusive event. The
user is inexplicably delayed, no error or time-
out.

» The checkpoint duration is dependent on the
number of the pages to be written and the
performance of the disk sub-system .
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Memory Mgmt: Checkpoint Duration, onstat -m (1)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:18 -- 69664

Kbyt es

Message Log File: /export/hone/ius/online.log

11:32: 39
1 32:39

: 08

C Language Modul e </export/hone/ius/extend/ VTS. 1. 10. UCLA3/ VTS. bl d> | oaded
dynamical ly all ocated new shared nenory segnent (size 15360000)

Loadi ng Modul e <$I NFORM XDI R/ ext end/ AIR 1. 0. 0.0/ Al R bl d>

: 08
122

C Language Modul e </export/hone/ius/extend/ AlR|1.0.0.0/ Al R bl d> | oaded
Checkpoi nt Conpl eted: duration was 0 seconds.

128

Checkpoi nt Conpl eted: duration was 4 seconds.

44.97. 49
T Z71. 52

EII vay 25 1#.15.UZ2 1997 ]

Tue May 27 07:59:09 1997
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Memory Mgmt: MLRU Queue, Which Write to Use ?

Foreground Write Checkpoint Write LRU Write

Foreground writes: Checkpoint writes: LRU writes:
e Must be tuned out e Semi-exclusive * Non-exclusive
e Standard disk tuning » Fastest » Fast enough
* [BUFFERS] « DSS « OLTP
 LRU Max and Min  LRU Max and
Dirty, 50/60 Min Dirty, 2/4
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Memory Mgmt: Types of Writes, onstat -F (1)

I NFORM X- Uni versal Server Version 9.10.UC4 -- On-Line -- Up 6 days 02:30:20 -- 69664
Kbyt es

%g Wites LRU Wites Chunk Wites
0 0 744

address flusher state dat a

b6ca538 0 | 0

b6caab8 1 | 0
states: Exit ldle Chunk Lru
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Memory Mgmt: Forced Residency

Forced Residency:

e Prevents OS from swapping out Resident
portion of shared memory
« [RESIDENT]
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Memory Mgmt: Forced Residency, onstat -g seqg (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:25 -- 69664
Kbyt es

Stgnent Sunmmary:

id key addr si ze cl ass bl kused
bl kfree

201 1382828033 a000000 23207936 2829
202 1382828034 b622000 32768000 620

203 1382828035 d562000 589824 68

104 1382828036 d5f2000 15360000 2
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Memory Mgmt: Physical Memory Allocation

Database Server Operating System

fOne20Mb shared ¥
memory segment :
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Memory Mgmt: Virtual Memory, onstat -g seg (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:25 -- 69664
Kbyt es

Segnment Sunmary:

(resident segnents are not

id key addr si ze cl ass bl kused
bl kf ree

201 1382828033 a000000 | 23207936 2829
202 1382828034 b622000 | 32768000 620

203 1382828035 d562000 7 68

104 1382828036 d5f2000 15360000 2
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Memory Mgmt: (All) Shared Memory, ipcs (C)

| PC status from <runni ng systen> as of Tue Jun 10 19: 30: 07
1997

Message Queue facility not in system

Shared Menory:

m 401 0x526c4801 --rwrw--- root informx

m 402 0x526c4802 --rwWrw--- root informx

m 203 0x526c4803 --rwrwrw root inform x

m 104 0x526c4804 --rwWrw--- root informx
Semaphor es:

s 131074 0x0x00000000 --ra-ra-ra- root inform x
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Memory Mgmt: Addt Virtual Segments Added

Database Server

[SHMVRTS|ZE] e Onstat -g Seg
[SHMADD] - onstat -m
[SHMTOTAL]
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Memory Mgmt: 2 Types of End Users

Qq, {TEA a0
rifor breakfast /

OLTP User: DSS User:

» Default  PDQPRIORITY 2 through 100
* PDQPRIORITY Oor 1 * Uses whatever is allowed and
e Tops out at about 4.5 Mb of needed.

memory per user. (Mostly sort

memory.)
[

Page 68



Memory Mgmt: Virtual Usage, onstat -g mem (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:25 -- 69664
Kbyt es

Pool Summary:
name cl ass addr total size freesize #allocfrag #freefrag
resi dent a002018 2670592 12144 2 2
res-buff a28e018 20496384 14192 2 2
gl obal b624018 172032 31672 505 29
nt b628018 3121152 1738072 4767 55
smart bl ob b664018 8192 6272 7
anpool b72e018 8192 7144 17
opcpool b730018 8192 4928 50
i nhpool b732018 8192 7696 9
XTF_nem b750018 24576 13360 4
mai n_l oop() b7da018 57344 29592 123
2 b7e6018 8192 2288 10
hnton d564018 548864 16240 2
b7f 4018 8192 2288 10
b800018 16384 2040 209
b812018 8192 2288 10
b81e018 16384 2040 209
b874018 24576 6304 116
b88a018 8192 2288 10
b88c018 106496 10648 385

a1

<< KKIKLK<KZIKLK<LK<K<K<K<K<K<KT ™™

PR NRRPRRPRRPNONRONR R R
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Memory Mgmt: Virtual Usage, onstat -g sql ID (1)

| NFORM X-Uni versal Server Version 9.10.UC4 -- On-Line -- Up 1 days 21:59:14 -- 69664
Kbyt es

Sess SQL Current Iso Lock SQL. |ISAM F. E
Id Stnt type Dat abase Lvl Mode ERR ERR \Vers
46 SELECT sysnmast er CR Not Wit 0 0 9.03

Current statement nanme : slctcur

Current SQL statenent
select * from sysdatabases

Last parsed SQL statenent
sel ect * from sysdat abases
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Memory Mgmt: Virtual Usage, onstat -g ses ID (1)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 1 days 21:59:22 -- 69664
Kbyt es

session #RSAM t ot al used
id user tty pid host nane t hreads nenory nenory
46 informx 1 4688 spitfire 1 114688 95768

tid name rstch flags curstk status
66 sgl exec b6cbed8 Y--P--- 1288 b6cbed8 cond wait (sm read)

Menory pool s count 1
name cl ass addr total size freesize #allocfrag #freefrag
46 \Y bab4018 114688 18920 385 11

ame free used nane free used

over head 0 120 scbh 0 96

opent abl e 0 4360 filetable 0 856
{l'ines del et ed}

sqtch [9) 20838 Tragnman [9) 1872

Sess  SQL Current I so Lock SQL ISAMF. E
Id Stnt type Dat abase Lvl Mode ERR ERR \Vers
46 SELECT sysmast er CR Not Wit 0 0 9.03
Current SQ. statenent :
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Memory Mgmt: DSS Users, PDQ Sub-system

Batch,

FE e

S t
Production Transaction Parallel Query i

Processing Processing
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Memory Mgmt: Topics Not Covered

Other Memory Topics:

Local and network communication buffers,

FET BUF_SIZE (e), and b=BUFFERS (sglhosts)
Local and network internal memory and thread
usage, onstat -g ntu, ntd, ntt, ntm, netstat, ..

SQL PREPARE, multi-statement SQL PREPARE, ..
More Resource Grant Manager
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Memory: Management
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Management
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System Performance
Tuning I & 1l
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Process Mgmt: Review, CPU VPS ..

~

CPU Virtual Processors:

» Work horse of the database server:
sorting, filters, group by, joins, etc ..

» Core parallelism, fully multi-threaded
fan-in, fan-out operations

* Non-blocking calls only

e Add or drop dynamically

Page 76



Process Mgmt: CPU VPS, onstat -g glo (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:25 -- 69664
Kbyt es

{l'i nes del et ed}
Virtual processor sunmary:

cl ass vps usercpu
cpu 21.16
aio 1.19
shm 0.75
lio .43
pi o .42
adm .74
nsc .30
vir .56
verity 10. 31
total 1 35. 86

N

RPRRPRRPRRPREREN

ndi vi dual virtual processors:

vp pid cl ass usercpu  syscpu
1365 cpu 19. 17 3.81
1366 adm 0.74 0.88

vir 0.56 0. 48
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Process Mgmt: Review, CPU VP Queues..

-~

CPU VP Class Queues:

e 1 Set of queues. Common to all
CPU VPS
» Allows athread to migrate to the

first available CPU VP

Active queue, onstat -g act
Ready queue, onstat -g rea
Wait queue, onstat -g wai
Sleep queue, onstat -g sle
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Process Mgmt: Review, CPU VP Tuning

=~
~

Tuning CPU VPS:

e Book: Number of CPUS minus 1
e Watch active and ready queues
during peak load
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Process Mgmt: CPU VPS, onstat -g act (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:24 -- 69664
Kbyt es

Runni ng threads:
tid tch rstch prty status vp-cl ass nane
8 b7810a8 O 2 runni ng 11shm sm pol |
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Process Mgmt: CPU VPS, onstat -g rea (I)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 6 days 02:30:24 -- 69664
Kbyt es

Ready t hreads:

Page 81



Process Mgmt: CPU VPS, onstat -g wai (l)

I NFORM X- Uni versal Server Version 9.10. UC4 -- -- Up 6 days 02:30:24 -- 69664
Kbyt es

Wi ting threads:

tid tch prty status vp- cl ass nane
b7591a8 sl eepi forever 6lio liovp O
b759570 sl eepi forever 7pi o pio vp O
b7598a0 sl eepi forever 8ai o aiovp 0
b759bd0 sl eepi forever 9nsc nsc vp O
b76c9f 0 sl eepi forever 10ai o aiovp 1
b780720 sl eepi secs: 1 lcpu nmai n_| oop()
b795670 sl eepi forever lcpu smlisten
b7e4de8 sl eepi secs: 2 lcpu sm di scon
b7e5470 O sl eepi forever lcpu tlitcpl st
b7f 0630 bh6cab38 sl eepi forever lcpu fl ush_sub(0)
b7f 0830 b6caab8 sl eepi forever lcpu flush_sub(1)
b7f ee38 b6caf 78 sl eepi forever 5cpu asl ogf | ush
b7ff1b8 b6cb498 sl eepi secs: 21 lcpu bt cl ean
b7d4ab8 h6cb9b8 sl eepi secs: 1 lcpu onnode_non

ANWNNWNNBENNNNDDN
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Process Mgmt: CPU VPS, onstat -g sle (I)

I NFORM X- Uni versal Server Version 9.10. UC4

-- On-Line -- Up 6 days 02:30:24 -- 69664
Kbyt es

Sl eeping threads with tineouts: 4 threads

tid rstchb nane

31 b6cb9b8 onnode_non

b6ca018 rmai n_| oop()
sm di scon

7
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Process Mgmt: CPU VPS, [SINGLE_CPU_VP]

MUTEX:

e Mutually Exclusive Condition, Lock used
to support multiple processes accessing
the same shared memory area
If only 1 CPU VP is needed, set
[SINLGE_CPU_VP] to avoid having to
check for and place mutexes
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Process Mgmt: CPU VPS, [MULTIPROCESSOR]

Spin Waits

e On multi-processor computers, used to
wait a brief amount of time for a
condition to clear versus yielding control
of the processor

» Set either to TRUE of FALSE
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Process Mgmt: CPU VPS, [NOAGE]

I'..!-a:l'ﬂm--t-.-;m-

I'm real_l;ﬂrTot”k
Ba e i thatbad . ../

[NOAGE]:

e Pre-emptive multi-tasking OS process
schedulers need this feature to give
daemon programs the amount of job time
that they require
Set either to TRUE or FALSE
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Process Mgmt: CPU VPS, [AFF_NPROCS]

Processor Affinity, [AFF_NPROCS]:

e Binds a process to a CPU
e Minimizes context switching
* Maximizes use of CPU cache
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Process Mgmt: AIO VPS, See “Disk Mgmt” ..
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Process Mgmt: End Users ..

End User Calls:

» Arethey even connected to
the database server ..

e ..and are they hung or just
slow ?

* Performance improvements
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Process Mgmt: End Users, onstat -u (I)

I NFORM X:
Kbyt es

Usert hr
addr ess
b6ca018
b6ca538
b6caa58
b6caf 78
b6ch498

- Uni ver sa

eads
fl ags sessid u
---P--D 1
---P--F 0
---P--F O
---P--- 9
---P--B 10

ser

i nform x
i nform x
i nform x
i nform x
i nform x

Server Version 9.10. U4 -- On-Line -- Up 3 days 09:46:52 -- 69664

ocks nreads nwites
24 81
0 1775
515

out

6cb9b8
b6cbed8

—-P--D 12
L-BPR-- 84

i nform x
i nform x

t

0
0
0
0
0
0

ale651c 1 2

b6cd358

Y-BP--- 83

Column 1;

B Buffer

C Checkpoint

G Writeto Log Log
L Waiting on a lock

I

0
0
0
0
0
0
5
3

b9f 7900 O

Mutex (Semaphore)
Transaction

Condition (Keyboard Input)
Transaction Rollback
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Process Mgmt: End Users, onstat -k (1)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 3 days 09:47:42 -- 69664
Kbyt es

Locks
address wtlist owner I kl'ist tbl snum row d key#/ bsi z
ale624c O b6cd358 0 100002 207 0
ale62ac O b6cd358 aleb624c 10025e 0
ale651c b6cbed8 b6cd358 ale62ac 10025e 133
ale6ffc O b6cbed8 0 100002 207
ale702c O b6cbed8 aleb6ffc 10025e 0
ale705c O b6cbed8 ale702c 10025e 101
{l'i nes del et ed}
ale795¢c O b6cbed8 ale792c 10025e 131
ale798c O b6cbed8 ale795c 10025e 132

Usert hreads

address flags sessid user tty wai t tout locks nreads nwites
b6cbed8 L-BPR-- 84 informx 1 a0e651c -1 52 0 0
b6cd358 Y-BP--- 83 informx 1 bof 7900 O 3 40 776
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Process Mgmt: continued, onstat -g sqgl (1)

I NFORM X- Uni versal Server Version 9.10.UC4 -- On-Line -- Up 3 days 09:47:11 -- 69664
Kbyt es

Sess  SQL Current I so Lock SQL |ISAMF. E.
Id Stnt type Dat abase Lvl Mode ERR ERR \Vers
84 UPDATE (al I) dfarrell CR Wit 0
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Process Mgmt: continued, onstat -g sql ID (1)

I NFORM X- Uni versal Server Version 9.10. UC4 -- On-Line -- Up 3 days 09:47:34 -- 69664
Kbyt es

Sess SQL Current I so Lock SQL | SAMF. E.
Id Stnt type Dat abase Lvl Mode ERR ERR Vers
83 DELETE dfarrell CR Not Wit 0 0 9.03

Current SQL st atenent
DELETE FROMt1 WHERE col 1 = "t 1"

Last parsed SQL statenent
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Process Mgmt: continued, onstat -g sql ID (1)

I NFORM X- Uni versal Server Version 9.10. UC4
Kbyt es

Sess SQL Current
I d Stmt type Dat abase
84 UPDATE (al I) df arrel

Current SQL statenent
update t1 set coll = "x5"

Last parsed SQL statenent :

I so Lock
Lvl Mbode
CR Wit

- On-Line -- Up 3 days 09:47:25 -- 69664

SQL | SAM F. E.
ERR ERR Vers
0 0 9.03
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Process Mgmt: End Users, Secure Audit Feature

Secure Audit Feature:

Built into the database server
Can report the success,
failure or both of
administrator and end user
events

Uses “masks” on end user
accounts or “roles”

Simple to use
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Process Mgmt: Topics Not Covered

Other Process, Thread Topics:

* [NETTYPE]
[OPTCOMPIND]
Other VP Types
Data Replication
More Resource Grant Manager
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