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I HP-UX 111 v3 Knowledge-on-Demand

Objective: Support developers, deployment
personnel and customers in achieving better
business outcomes with HP-UX 111

What HP is providing: A series of technical on-
demand training Webcasts

Focused on helping people who deploy HP-UX Integrity
solutions increase performance through optimizing their
Installations for HP-UX 111 v3 on HP Integrity servers

Available at www.hp.com/go/kod
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HP-UX 111 v3 Knowledge-on-Demand

webcasts — planned topics

HP-UX 11i v3 operating system optimization
Dynamic nPartitions
HP-UX 11i v3 tunables
|/O optimization
System Management Homepage
Software Assistant
GlancePlus
Performance trouble-shooting on v3
Optimizing high availability configurations
Serviceguard configuration and manageability
Configuring Serviceguard with Oracle RAC
Serviceguard delta training
Optimizing virtualized configurations
Capacity advisor
Workload monitoring and management
System sizing with HP VM

Topics subject to change without notice.
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Additional
Webcasts to be
published going

forward!
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Related HP-UX 111 v3 resources

All deployment resources

HP-UX 11i developers content
www.hp.com/go/hpuxdev

HP-UX 11i v3 news, functionality, product download,
and services resources

www.hp.com/qgo/hpux11i

HP Integrity server product information
www.hp.com/Zqgo/Zintegrity
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I We hope you enjoy this
Knowledge-on-Demand topic!

Thank you for taking time to learn about HP-UX 111
v3 and related technologies.

Please provide feedback on today’s topic and/or
future topics by using our online HP-UX 111
Knowledge-on-Demand Feedback form:

www.hp.com/go/kodfeedback

]
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HP-UX 111 performance trouble-shooting

Tools and tips

Technology for better business outcomes

© 2007 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice




I Introducing the speaker

Ken Johnson has worked at
HP for 20 years and is a
senior engineer on the W f
Worldwide Technology Expert BEESiaes
Center (WTEC) Performance i\
Team.

He specializes in fixing
customer performance
problems in their HP-UX server
environments.
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I Agenda

Explain how HP-UX performance metrics are
collected

Discuss tools in the context of CPU, memory and
/0O performance

sar/vmstat/iostat/ps/uptime
Glance/GPM/OVPM
Caliper/Prospect

pstack

tusc/Isof
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I Tool and metric orientation

Global performance tools
Needed for historical trending and capacity planning
Will show the obvious problems

Lower level tools

Needed for troubleshooting non-obvious problems
They aren’t always “performance” tools
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I Performance tools data sources

i - kitace

pstat() -
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Types of performance metrics

Profile
Build up a picture of behavior over time
Cheap but not always accurate
Sample must be proportional to the problem

Traces

Instrument interesting events
e.g. count number of occurrences, or time duration

Accurate
May introduce significant overhead
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I Profiling vs tracing

Profiling tool

S T e I R

S .

Response
pressed received
Trace log
B Cpu disk mutex [ network
Q]
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I Numbers to notice

CPU utilization > 80%

System CPU > 20%

Processor load unbalanced
L.oad Average > 5

DIsk %busy > 60%

DIsk queueing > 5

DIsk wait/service times > 20ms
DiIsks unbalanced
Pageouts/Deactivations > 0
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I Behaviors to notice

High fork()/exit() rate

Busiest process

Processes with big memory footprints
High system memory utilization

_.ong running system calls
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Glance/GPM

Included with HP-UX 111 Enterprise & Mission-Critical
Operating Environments (OE)

60 day trial licenses available for older releases
GPM is the graphical interface

‘advisor mode’ allows scripted, non-terminal interface for
data collection

Glance/GPM output can be saved to file or printed
Fully supported by HP
Safe and non-intrusive in a production environment

Information extracted from the kernel via the measurement
Interface (MI) using midaemon and pstat() call
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Reflection for HP

2 veloce.riw - Reflection for HP - 0| x|
File Edit Connection Setup Macro Script Window Help
D -HE| S 8 280 D] » o BIEER| W |
GlancePlus C.04.55.00 15:45:36 veloce ia64 Current Avg High ;I
CPU Util | 21% 21% 31%
Disk Uti |100% 98% 100%
Mem Util | 705 69% T0%
Swap Util | 11% 11% 11%
PROCESS LIST Users= 3
User CPU % Thrd Disk Memory Block
Process Mame PID Name (1600% max) Cnt IOrate RS5/VSS on
dbreaderb 4122 kenj 79.2 1 0.0 332kb 468kb SLEEP
dbreaderb 4121 kenj 77.4 1 0.0 332kb 560kb SLEEP
dbreadera 4117 kenj 76.8 1 0.0 328kb 468kb OTHER
dbreadera 4118 kenj 76.8 1 0.0 328kb 468kb SLEEP
midaemon 1614 root 7.7 18 0.0 135.5mb 139.6mb SLEEP
vhand 2 root 6.7 1 0.4 64kb 72kb SLEEP
logwriterb 4114 kenj 0.6 1 71.2 380kb 736kb CACHE
logwritera 4113 kenj 0.6 1 72.0 380kb T740kb CACHE
dbwriterb 4120 kenj 0.2 1 22.2 332kb 468kb CACHE
dbWwritera 4116 kenj 0.2 1 28.9 332kb 468kb CACHE
dbwritera 4115 kenj 0.2 1 29.1 332kb 468Kb 10
dbwriterb 4119 kenj 0.0 1 22.2 332kb 468kb CACHE
cimprovagt 1489 root 0.0 14 0.0 20.2mb 51.2mb SLEEP
VXSVC 1875 root 0.0 13 0.0 26.2mnb 67 .5mb SLEEP
- c - cumf toggle Page 1 of 2
Process CPU Memory Disk Next Select Help Exit
List Report Report Report Keys Process Glance :I
| 8751 | |HP70094 -- veloce.cup.hp.com via TELNET | 02:54:11 | | Num | | L “ﬁ]
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Glance commands menu

W T ONmms T3 0 Q@ =

- Online Help

- Process List

- CPU By Processor
- CPU Report

- Menory Report

- System Tabl es

- Swap Space

- G obal Wiits

- G obal Threads
- Process Threads
- Thread Resource
- Sel ect

- Commands Menu
- I nvoke Shel |

h - Online Help
p - Print Toggle

Adj ust I nterval
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b
f
q
r

o

g - exit (or e)
d - Disk Report

T 4 — > =z < c

J - Thread Wit

Di sk/ NFS/ Appl / Trans/ Thr ead

Page Backward (or -)
Page Forward (or
exit (or e)

Refresh Screen (or ~L)
Threshol d Screen Options

NFS By System
- Network By Interface
- Trans Tracker
- AlarmHistory

+, space) > -

O By File System

- 10 By D sk
- 10 By Logical Vol une
- NFS d obal Activity

- d obal

- Process
Process
- Process

Process

< T T <TP>P

Sel ect

(2]
1

< - Display Previous Screen

<Cr >-

Di spl ay Next
Z - Reset Statistics to Zero

Update Current Screen

- Application List

- PRM G oup List

System Cal | s
Open Files
Menory Regi ons
Resour ces

Process Wait States

System Cal | s

Reni ce Process

Process

Logi cal Scr
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GPM

Syst
Rang o |:26:37

b Points: 10

i GlancePlus - Main

D sec
50 sec

Int:
Dur-:

=10 x|

AL

100 ps

J20 ps 160 ps

PFage Out
Page Injg,

Mot

CPU

Memory |

Disk |

Nehumkl
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GPM Process List

i GlancePlus - Process List ;IEIEI

System: wveloce Last Update: 06:58:06 Int: 5 sec [T 2]
Processes: 11 of 21/ Selected Users: 4

Process Logl Phys Phus Logl Logl

Mame PID Rd Et Ed Rt Wr Et Wr Rt I0 Rate

dbwritera 26116 0.0 1.1 35.1 35.1 35.1

dbreadera 2611/ 14.8 37.6 0.1 0.0 14.8

dbreaderb 26122 13,0 32.5 0.5 0.0 13.0

opm 26623 6.3 0.0 0.0 0.0 6.3

dbreadera 26118 4.6 11.3 0.1 0.0 4.6

dbreaderb 26121 1.3 3.0 0.0 0.0 1.3

loguritera 26113 0,0 1.3 1.1 1.1 1.1

Java 1629 0.0 0.0 0.0 0.9 0.9

dbwriterb 26120 0.0 0.3 0.7 0.7 0.7

dbwritera 26115 0.0 0.0 0.3 0.3 0.3

logwriterb 26114 0.0 0.1 0.1 0.1 0.1

.

= |-
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I Glance adviser scripts

Run from the command line

Output to stdout

Provide easy access to ~2000 metrics

Metrics listed and documented here:

[ opt/ perf/ paperdocs/ gp/ & netrics. txt
Sample scripts here:

[ opt/ perf/exanpl es/ advi ser

Run like this:
# glance —) 5 —adviser _only —-syntax myscri pt
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Sample adviser script

headersprinted = 0
di sk 1 oop {

i f BYDSK_PHYS | O RATE > 0 then {
if headersprinted == 0 then {
print " devi ce Qut il queue r+w's blks/s read/s rblks/s wite/s wbl ks/s avserv"
headersprinted = 1

# sar shows average service tine in mlliseconds:
avserv = ( BYDSK UTIL / 100 ) / BYDSK_PHYS | O RATE * 1000

# sar blks/s is 512-byte bl ocks per second (KB rate tines 2):
bl ks = BYDSK_PHYS_BYTE_RATE * 2

readbl ks = BYDSK_PHYS_READ BYTE RATE * 2

writebl ks = BYDSK_PHYS VR TE_BYTE_RATE * 2

print GBL_STATTIME, " ", BYDSK DEVNAME| 15, BYDSK UTIL| 7] 2,
BYDSK_REQUEST_QUEUE| 8] 2,
BYDSK_PHYS_| O RATE| 8| 0, bl ks| 8] 0,
BYDSK_PHYS_READ RATE| 8| 0, readbl ks| 8| 0,
BYDSK_PHYS_WRI TE_RATE| 8/ 0, writebl ks| 8]0,
avserv| 7| 2

if headersprinted == 0 then

print GBL_STATTI ME, " (no disk activity this interval)" [éﬁ]
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Sample adviser script output

# glance -j5 -adviser_only -syntax col dsk

VWl cone to d ancePl us

13:41: 04

13:
13:
13:
13:
13:

13:
13:

HP-UX 11i v3 Training

41:

41:

41:

41:

41:

41:
41:

09

14

19

24

29

29
34

devi ce

0/ 0/ 0/ 3/ 0.

devi ce

0/ 0/ 0/ 3/ 0.

devi ce

0/ 0/ 0/ 3/ 0.

devi ce

0/ 0/ 0/ 3/ 0.

devi ce

0/ 0/ 0/ 3/ 0.

devi ce

0/ 0/ 0/ 3/ 0.

6.

0

1/0/0/3/0.6.0

(no disk activity this interval)

Quti |
0.76
Quti |
1.11
Quti |
0.95
Quti |
0.19
Quti |
0.44
Quti |
1.91
0.19

queue
0. 00
queue
0. 00
queue
0. 00
queue
0. 00
queue
0. 00
queue
0. 00
0. 00

r+ws

r+ws

r+ws

r+ws

r+ws

r+ws

bl ks/ s
19

bl ks/ s
22

bl ks/ s
37

bl ks/ s
3

bl ks/ s
7

bl ks/ s
46

0

read/ s
0
read/ s
0
read/ s
0
read/ s
0
read/ s
0
read/ s
0
0

rbl ks/s
0
rbl ks/s
0
rbl ks/s
0
rbl ks/s
0
rbl ks/s
0
rbl ks/s
0
0

witels
1
witels
1
witels
3
witels
0
witels
0
witels
3
0

wbl ks/ s avserv

19 5.85

wbl ks/ s avserv

22 8.54

wbl ks/ s avserv

37 3.80

wbl ks/ s avserv

3 19.00

wbl ks/ s avserv

7 11.00

wbl ks/ s avserv

46 6. 37
0 19.00
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CPU performance




CPU bottlenecks

We have a CPU bottleneck if our application
spends most of its time...

Waiting to execute on the CPU, or ..
Executing on the CPU
If executing we need to know

Where CPU cycles are consumed
User space code or system/kernel code

How CPU cycles are consumed
Useful productive work or spinning for a resource

HP-UX 11i v3 Training
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Waiting to execute ...
uptime & sar

# uptine

2: 30pm up l4days, 2:39, 33 usersg, |oad average:

# sar - 3 3

HP- UX vel oce B.11.31 U ia64 07/16/07

13:01: 49 rund-sz % unoCe_swpg-sz Yswpocc

13: 01: 52 0.0 0
13: 01: 55 0.0 0
13: 01: 58 0.0 0
Aver age 0.0 0

HP-UX 11i v3 Training
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Waiting to execute ...
Glance CPU report by processor

3 veloce.riw - Reflection for HP - |EI|£|

File Edit Connection Setup Macro Script Window Help
DS-H| G aamrao T » o BIEE| N |

GlancePlus C.04.55.00 13:08:59 veloce ia64 Current Awvg High :J
CPU Util | 0% 0% 15
Disk Util | 0% 1% 7%
Mem Util | 25% 25% 25%
Swap Util i | 105 10% 10%

CPU BY PROCESSOR Users= 1

CPU State uUtil LoadAvg(1/5/15 min) CSwWitch Last Pid
16 Disable 0.0 o.0/ 0.0/ 0.0 0 7126
8 Enable 0.0 0.0/ 0.0/ 1.3 10 89
24 Disable 0.0 0.0/ 0.0/ 0.0 0 o1
0 Enable 0.4 0.0/ 0.0/ 0.0 31 89
7 Enable 0.2 0.0/ 0.0/ 0.3 20 91
1 Enable 0.0 o.0/ 0.0/ 0.0 21 a7
12 Disable 0.0 o.0/ 0.0/ 0.0 0 89
19 Enable 0.2 0.0/ 0.0/ 0.0 69 2384
5 Enable 0.0 0.0/ 0.0/ 0.3 10 89
3 Enable 0.0 0.0/ 0.0/ 0.0 45 89

18 Enable 0.0 0.0/ 0.0/ 0.0 13 a7

11 Disable 0.0 0.0/ 0.0/ 0.0 0 a7

15 Disable 0.0 o.0/ 0.0/ 0.0 0 1614

14 Disable 0.0 o.0/ 0.0/ 0.0 0 89

Page 2 of 6
I0 By I0 By I0 By Swap Next CPU By Alarm Select
File Sys Disk Logl Vol| Space Keys Processr| History :j

[ 771,1 | | HP70094 -- veloce.cup.hp.com via TELNET | 00:17:35 | | Num | | L @
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Waiting to execute ...
Thread walt states

@ Untitled - WRQ Reflection for HP M=
File Edit Connection Setup Macro Window Help
= = = FT o o FHLE EHEd N2
.
GlancePlus C.03.85.00 14:16:54 pcjliBe iab4 Current Avg High
Cpu Util 1100 100% 1003
Disk Util I 4 1% 2%
Mem Util I 12% 12% 12%
Suap Util I 10% 10% 10%
Hait States TID: 10663, neutm.32 PID: 6990 euid: 0 User: root
Event “ Blocked 0On %
IPC : 0.0 Cache 0.0 Hait Reason: PRI
Job Control: 0.0 CDROM 10 0.0
Message : 0.0 Disk IO 0.0
Pipe 0.0 Graphics 0.0
RPC 0.0 Inode : n.o
Semaphore 0.0 I0 : 0.0
Sleep 5.0 LAH 0.0
Socket 0.0 1 1w
Stream 0.0 Priority 3.1
Terminal 0.0 ratean gl
Other 0.0 Virtual Mem: n.o
C - cun/IREY toggle % - [H3/absolute toggle Page 1 of 1
Process Thread Thread Next Help Select
Threads | Resource Hait Keys
w
63, 1 HP70092 -- pcj18e.at.hp.com via TELMET 00:04:51 Mum [éﬁ]m
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CPU execution ...
0S

# ps -ef
Uub PID PPID C STIME TTY TI ME COVMAND
r oot 0 O O Jul 15 2 0: 03 swapper
r oot 1 O O Jul 15 2 0:01 init
r oot 8 O O Jul 15 2 0: 01 ksyncer _daenon
r oot 7 O O Jul 15 2 0: 00 ioconfigd
r oot 4 O O Jul 15 2 0: 00 unhashdaenon
r oot 73 O O Jul 15 2 0: 00 awd
r oot 93 O O Jul 15 2 0: 00 sbl ksched
r oot 92 O O Jul 15 2 0: 00 sbl ksched
r oot 91 O O Jul 15 2 1: 13 pagezer od
r oot 90 O O Jul 15 2 2:21 cntd
r oot 87 O O Jul 15 ? 12: 50 vxfsd
r oot 80 O O Jul 15 2 0:00 ipmd
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I When it’s running, what’s it doing?

Application code

Run-time
interpreter Libraries

Top-half kernel

Bottom-half kernel

External events

Hardware

HP-UX 11i v3 Training



CPU execution ...
Glance CPU report

2 veloce.riw - Reflection for HP - 0| x|
File Edit Connection Sefup Macrg Script Window Help
|D-E| 3|6 22 o 7] « MIEE N
GlancePlus C.04.55.00 13:06:07 veloce ia64 Current Awvg High
CPU Util | 0% 0% 0%
Disk Util | 1% 2% %
Mem Util | 25% 25% 25%
Swap Util i | 10% 10% 10%
CPU REPORT Users= 1
Current Average High Time Cum Time
User 0.0 0.0 0.0 0.00 0.00
Nice 0.0 0.0 0.0 0.00 0.00
Negative Nice 0.0 0.0 0.0 0.00 0.00
RealTime 0.0 0.0 0.0 0.00 0.00
System 0.0 0.1 0.2 0.00 0.05
Interrupt 0.0 0.0 0.0 0.00 0.02
ContextSwitch 0.0 0.0 0.0 0.00 0.00
Traps 0.0 0.0 0.0 0.00 0.00
Vfaults 0.0 0.0 0.0 0.00 0.00
100.0 99.8 100.0 4.55 41.91
Top CPU usery PID 87, vxfsd 0.2% cpu util
Page 1 of 2
Process CPU Memory Disk Next Select Help Exit
List Report Report Report Keys Process Glance
| 773,1 | |HP70084 -- veloce.cup.hp.com via TELMET | 00:14:45 | | Num | |
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CPU execution ...
Glance process resource

File Edit Connection Setup Macro Window Help

D= & d#&4 Q= T o o EHEPEHE W
GlancePlus C.04.50.00 09:15:56 snappy

cCPU  Util
Disk Util
Mem Util
Suap Util

Resources PID: 21510, reader : 0 User: root

Hait Reason : MESG
Total RS55/VYS5 : 1.9mb/ 1.9mb
Traps / VUfaults: 4/ 65160
Faults Mem/Disk: o/
Deactivations 0
Forks & Uforks : 1]
Signals Recd : ]
Mesg Sent/Recd : 0/
Other Log Rd/Ht: o/
Other Phy Rd/HWt: 0/
Proc Start Time
HWed May 2 09:15:47 2007

CPU Usage (util):

User/Nice/RT CPU: .

System CPU : . vy Reads
Interrupt CPU : "0 Phy Hrites:
Cont Suitch CPU : F5 Reads
Scheduler : F5 Hrites
Priority : UM Reads
Nice Value : UM Hrites
Dispatches : Sys Reads
Forced CSuiteh Sys HWrites:
VoluntaryCSuitch: ARau Reads
Running CPU : Rau HWrites:
CPU Suitches : Bytes Hfer:
Argvi: 9998

- c - cun/[EEIENl toggle % - [fi/absolute toggle Page 1 of 1

[mp—N —N— I — N —— — — I — I —  — I —]

=
-

Resource| States Reqgions| Files Keys Sysecalls

Process Wait Memory Open ‘ Next Process ‘ ‘

¥
P | HP70092 - snappy.cup.hp.com via TELMET 20:52:12
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CPU execution ...
Glance process syscalls

File Edit Connection Setup Maco Window Help

D E & & Q= 5 o o EHEEHE W

GlancePlus C.04.50.00 00:46:33 snappy ia64 Current avg High 2
CPU Ut1l 1 13% 13% 13%
Disk Util I 0 1% TH
Mem Uti1l | 34 34 344
Suap Util I 11% 11% 11%
System Calls PID: 3339, reader PPID: S087 euid: 0 User: root

Elapsed Elapsed
System Call HName ID Count Rate Time Cum Ct CumBRate CumTime
msgsnd 161 185 35.9 0.00231 4055 33.5 0.05036
msgrov 162 184 35.3 1.88601 4054 33.5 41 . 52027
shmget 163 184 35.3 D.00749 4054 33.5 0. 16460
shmat 165 184 35.3 0.00095 4054 33.59 o0.02100
shmdt 166 185 35.9 0.00116 4055 33.59 0.02585
Cumulative Interval: 121 secs

_ Page 1 of 1
Process Mait Memory Open Next Process

Resource| S5tates Regions| Files Keys Syscalls

w

1120, 1 HP 700592 — snappy.cup. hp.com via TELNET 36:22:45 M
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CPU execution ...
Prospect — PA-RISC processor-based systems

Prospect provides:
System-wide summary

Per-process and per-thread data:
Execution/blocked
Blocked where and for how long

Userspace (application and library) and kernel profile
Even instruction-level profiling!

No special build required

Very low overhead — uses Kl tracepoints
http:.//www.hp.com/go/prospect
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CPU execution ...
Prospect

Summary of Operation

Basic Invocation

# prospect -P

# prospect -V 2 —e —f prospect.out <command>
Where -V is the level of tracing

-V 2 the command

-V 3 the command and descendents

-V 4 all activity

-V 6 process profile

-V kernel

HP-UX 11i v3 Training
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CPU execution ...
Using prospect

Start the prospect daemon:

# prospect -P

Collect data on everything:

# prospect -V4 —f pro.out sleep 60

Collect data on program abc and its descendents:
# prospect -V3 —f pro.out abc <argunents>

Collect a profile of PIDs 12345 and 67890:
# prospect —-V6 12345,67890 —f pro.out sleep 60

Collect stack samples of PID every 100ms:

# prospect --hprof --sanpling-interval =100\
—sanmpling-tinmer=profile —o pro.out —-a PID
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CPU execution ...
Prospect output

KTC Cl ocks Results -

KTC clock _SPU O

KTC sum
UseR

| dl E
PreenpT
Sys

| nt UseR
Intldl E
Vifaul T

| nt Sys
Csw
Vbl ocK
Tr aP
Upfaul T
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299.
201.
79.
. 019694
. 240033
. 379965
. 130036
. 737172
. 566663
. 494168
. 094806
. 057404
. 056080

N
N

O O O O oo N O N

(AI'l Processes and SPUs)

Seconds

409608
785631
962455

% Tot al

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

99.
67.

N
o

SCoooo0oo0OoNN®

797%
258%
653%
006%
413%
127%
710%
246%

. 189%

165%
032%
019%
019%

uSec/ Entry

Tot al

112.
2663.
4220.

4.
151.
165.

47.
272.
11.
3058.
7.
21.

2
5
6
3
0
3
7
8
1
3
4
9

Entrys

1797863
30022
5691
1685220
42258
12885
15442
2077
44672
31

7714
2557
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CPU execution ...
Prospect output — execution/blocked time

Section 1.0: Sorted Execution+Bl ocked=El apsed Cl ocks for this Process,

Process did not

END -

(25664)NM Birth (pre-exist) ps:= (bvsngr -I

use | ast SLEEP

83 -a abcdef)

EPB

ELAPSED
BLOCKED
Bl ocked
EXECUTI ON
Executi on
Executi on
Bl ocked
Executi on
Executi on
Executi on
Executi on
Executi on

HP-UX 11i v3 Training

TOTAL
TOTAL
m sc
TOTAL
UseR
Sys
PreenpT
| nt UseR
CswW

Tr aP

I nt Sys
Viaul T

300.
285.
284.
15.
14.

OO O O O O o o

Seconds % El apsed uSec/ Count

957616
537890
914237
419727
464175
. 784501
. 623653
. 136142
. 019822
. 006761
. 005371
. 002956

100.
94.
. 669%
. 124%
. 806%
. 261%
. 207%
. 045%
. 007%
. 002%
. 002%
. 001%

©
~

O O O O O O o M~ o

000%
876%

Tot al
80888. 9
165551. 6
Tot al
85.9
4.9
344.7
26.7
5.7

7.1
23. 4
46. 2

Count s

3530
1721

168334
158705
1809
5099
3508
958
230

64
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CPU execution ...
Prospect userspace profile

Section 2.1.5: Thread KTid(5711) Intersections with 100Hz System O ock, UK

USER portion of profile:

581 hits

pcnt accunPo Hits

8%
4%
3%
3%
2%
2%
2%
2%
2%
2%
2%
2%
1%
1%
1%

HP-UX 11i v3 Training

8%
12%
15%
18%
20%
22%
24%
25%
27%
29%
30%
32%
33%
34%
36%

49
21
17
15
13
11
11
10
10

0 00 0 © O ©

= 5. 81 seconds.

Secs
.49
.21
.17
15
.13
11
.11
10
10
09
09
09
08
.08
.08

©CO0000O0O0000000O0O0

KTC time was 6.423 seconds

Addr ess Rout i ne nane

set WiteLockOaner
mut exUnl ock

pt hr ead_mut ex_I ock
st at sEnabl ed
meniLogUpdat e

dt SERoot Fv

get TD
clearWiteLockOnner
ct Proxy(Qbj ect Fv

pt hr ead_mut ex_unl ock
ct SERoot Fv

col | ect LockSt at s

as SWEMX f set

pt hr ead_nut ex_t ryl ock
__spin_lock

Fi | enanme

[distrib/hpux/lib/libsyssrv.
/distrib/hpux/lib/libsyssrv.

[usr/1ib/libpthread.1

/distrib/hpux/lib/libsyssrv.
/distrib/hpux/lib/libsyssrv.

[t est/ beef

/distrib/hpux/Ilib/libobjsrv.
/distrib/hpux/lib/libsyssrv.
/distrib/hpux/lib/libobjsrv.

fusr/1ib/libpthread.1

S
S

S
S

S
S
S

/di strib/ hpux/1ib/libbeef_inpl

/distrib/hpux/lib/libsyssrv.

/ test/ beef
fusr/1ib/libpthread.1
fusr/1ib/libpthread.1

S

. sl

Q]
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CPU execution...

Prospect kernel profile

KERNEL portion of profile:
121 hits = 1.21 seconds.

pcnt accunfo Hi ts

26%
12%
11%
7%
5%
5%
4%
3%
3%
3%
3%
2%
2%
2%
1%
1%
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26%
38%
49%
55%
60%
65%
69%
73%
76%
79%
83%
84%
86%
88%
88%
89%

32
14

[EEN
w

P P, NDNDNDNAMBMMDMMDM OO OO O®

KTC ti me was 0. 448 seconds

Secs

O O O O O OO O O O o oo o o o

.32
.14
.13
.08
. 06
. 06
.05
.04
.04
.04
.04
.02
.02
.02
.01
.01

Rout i ne nane

_Iwp_mut ex_I w_unl ock
spi nunl ock
syscal |

No- synbol s,

| ock_done

|l ock_write
$syscallrtn
syscallinit
resune_cl eanup
copyin

ki _accum push_TGCS
$syscal |l exi t

spl user
thread_nutex_init
setjnp

ul bcopy_pcxu_net hod

Fi | enane

/ st and/ vruni
/ st and/ vimuni
/ st and/ vimuni

[ st and/ vimuni
[ st and/ vimuni
[ st and/ vimuni
[ st and/ vimuni
/ st and/ vimuni
/ st and/ vimuni
/ st and/ vimuni
/ st and/ vimuni
/ st and/ vimuni
/ st and/ vimuni
/ st and/ vimuni
[ st and/ vimuni

X
X
X

4 uni que Instructions /stand/ vnuni x

X
X

X X X X X X X X X X

(]

invent



CPU execution ...
Caliper - ltanium-based systems only

Performance [execution] measurement & analysis tool
ltanium native code

HP-UX and Linux

Per-process (user + kernel), system-wide ( kernel )

Uses the Performance Monitor Unit (PMU) hardware
and/or dynamic instrumentation [HP-UX only] as needed.

Measures any application without special build
http://www.hp.com/go/caliper
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CPU execution ...
Using caliper

Get help:
# caliper -H

Collect a flat profile for specified command, show individual threads:
# caliper fprof —o fprof.out -t ./command argl arg2

Collect a flat profile, assembly-level detail:
# caliper fprof —o fprof.out —r statement:instruction ./command argl arg2

Attach to process 1234 to collect a sampled call graph of its behavior in user
and kernel code:

# caliper scgprof —o fprof.out --event-defaults PLM=all -a 1234 —e 30

Generate a 20-second kernel profile:
# caliper fprof —o kern.out --scope kernel —e 20

Monitor CPU stats for mybm command; include help:
# caliper cpu -info —o cpu.out ./mybm

Monitor memory usage for mybm command:
# caliper fprof —-memory-usage=exit -0 mem.out ./mybm

Run caliper advisor on previously collected data:

# caliper advise (ﬁﬂ
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CPU execution ...
Caliper flat profile — load module

# caliper fprof -o fprof.out --event-defaults PLM-all --threads=all -e 50 22008

Load Modul e Summary

% Total Cunul at

| P % of | P
Sanpl es Tot al Sanpl es Load Modul e
50. 00 50. 00 74304 cvpi pe
50. 00 100. 00 74294 | i bc.so.1
0. 00 100. 00 4  vnuni X
100. 00 100. 00 148602  Tot al
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CPU execution ...
Caliper flat profile — function summary

Function Sunmary

% Tot al Cunul at

| P % of I P
Sanpl es Tot al Sanpl es Function File
50. 00 50. 00 74304 cvpi pe::main cvpi pe.c
50. 00 100. 00 74294 libc.so.1::pthread_cond_wait pth_stubsl.c
0. 00 100. 00 2 vnuni x: : nmpsched_hndl r npsched. c
0. 00 100. 00 1 vmuni x::post_hndlr hl _1vt.c
0. 00 100. 00 1 vmuni X::resune_cl eanup pdk_swt ch. c
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CPU execution ...
Caliper flat profile — function details

Function Detail s

% Tot al Li ne|
| P I P Slot| >Statenent|
Sanpl es Sanmpl es Col ,Ofset Instruction

50. 00 [ cvpi pe::mai n, 0x4000ce0, cvpipe.c]
74304 53 Function Totals

[/ hone/ pat k/tech_foruni cvpi pe. c]

95 > for (i=0; i<NITERS; i++) {
96 >
97 > [/* Wait for space in dwnstream que */
98 > pt hr ead_nut ex_I ock( nt x) ;
99 > while (gqs01 >= MAXQUEUE)

74304 100 > pt hread_cond_wait(cv, ntx);
101 >
102 > /* Place itemin queue */
103 > qs01++;
104 > pt hread _cond_si gnal (cv);
105 > pt hr ead_rmut ex_unl ock( nt x) ;
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CPU execution ...
Caliper flat profile — instructions

% Tot al Li ne|
I P I P Slot| >Statenent|
Sampl es Sanpl es Col ,Ofset Instruction
51. 35 [test1:: dequeue(queue_t*), 0x4002b80, |ffifo.c]
4855 ~324 Function Total s

[/ home/ col /| ockfree/ SIAC/ I ffifo.c]

(362) ~324 >{
362 ~1, 0x0000: O M adds sp=- 64, sp
01 M addp4 r11=0, r 32
12 [ addp4 r10=8, r 32
(851) ~332 *> nytail = g->tail
374 ~3, 0x0010: 0 M addp4 r18=16, r 32
01 I nop. i 0 ;
12 | adds r 9=40, sp ;
(2887) ~333 > next = g->hp-
>pase[ nyhead. fiel ds. ptr]. next;
349 ~3, 0x0020: 0 M | d4 r8=[r11]
01 M | d8 r20=[r 10]
12 I nop. i 0 ;
(851) ~332 *> nytail = g->tail
477 ~3, 0x0030: 0 M | d8 ri19=[r 18]
01 M st8 [r9]=r20

2 [ extr.u ri17=r 20, 48, 16 (ﬁﬁ]

HP-UX 11i v3 Training invent



CPU execution
tusc — trace UNIX system calls

Traces a process and optionally descendents

Shows syscalls, arguments, return values

See section 2 of the online manuals

Safe, but will degrade performance of traced processes
Useful options:

-C Summary of syscall counts, errors and CPU time
- CCC CPU time for every syscall

-T % Print a timestamp before every trace

-ral l Display read buffer for all reads

-wal | Display write buffer for all writes

- f Follow fork()s
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CPU execution ...
tusc

# tusc —vall cp /etc/group /dev/nul

{420815} execve("/usr/bin/cp", 0x680f083c, 0x680f084c) ............ [entry]
argv[ 0] @680f0014: "cp"
argv[i1l] @680f0017: "/etc/group”
argv[ 2] @680f0022: "/dev/null*

{420815} execve("/usr/bin/cp", 0x680f083c, 0x680f084c)............. =0
{420815} stat64("/etc/group”, 0x40012128) .......... . ... =0
{420815} stat64("/dev/null", 0x400121a0) ........... ... ... =0
{420815} open("/etc/group”, 0x800, 0322) ..................... ,.... =5
{420815} open("/dev/null", O WRONLY| O CREAT| O TRUNC| 0x800, 0)...... =6
{420815} read(5, "r oot : : 0: r oot \not h".., 65536)...... = 210
{420815} wite(6, "r oot : : O0O: r oot \not h".., 210) ...... = 210
{420815} read(5, 0x40001f38, 65536) ........ ... =0
{420815} cloSe(5) ... =0
{420815} cClOSe(6) ... .o =0
{420815} exit(0) . ... e W FEXI TED( 0)

(]
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CPU execution ...
Pstack — [tanium-based systems only

The stack trace into a hot function is often nice to know

Std on 11.31 provided with linker patch on 11.23
(PHSS 34858+)

Prints a stack trace for each thread in a process

-------------------------------- | Wpi d © 64109 == mmemme oo

0: 60000000c02acc50 : _ kwakeup() + O0x30 (/usr/lib/hpux32/1libc.so.1)

1: 60000000c038fae0 : _ nxn_wakeup() + 0x740 (/usr/lib/hpux32/1ibpthread.so. 1)

2: 60000000c03291e0 : pthread cond signal () + 0x480 (/usr/1ib/hpux32/1ibpthread. so. 1)
3: 60000000c0328dcO : pthread cond signal () + Ox60 (/usr/lib/hpux32/1ibpthread. so. 1)
4: 0000000004001790 : run_md_thread() + Ox1eO (./cvpipe)

5: 60000000c0338d20 : _ pthread _bound body() + 0x170 (/usr/lib/hpux32/Ilibpthread.so. 1)
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I How to approach high %sys

Identify the costly system calls — glance/tusc
Identify the hot kernel functions — caliper/prospect

Use syscall, function & lock names as keywords to
search for solutions in the support database

Try to compare a ‘good’ and ‘bad’ performance
period
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I Summary

When it’s running, what’s it doing?

Caliper fprof, Prospect, Glance, pstack, tusc, application
logging
When it’s waiting, what’s it waiting for?

Glance, Prospect, pstack, application logging (even
better with timestamps)
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Memory performance




I It generally comes down to...

Am | waiting for memory?
Waiting for pages to be allocated
Waiting for pages to be brought in from binary
Waiting for pages to be brought in from swap
Waiting for slow memory
What iIs occupying most memory?
Kernel or user-space?
Which kernel component?
Is there a memory leak?
Can we tune?
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Virtual memory

Demand Page-In

<
Physical
memory

page-out/deactivation

>
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Is there memory pressure?

Glance

Memory Report (m)

Page In/Page Out/Reactivations/Deactivations
Memory totals at bottom of the screen

Select Process (s) — vhand
CPU Usage
VM Writes

IO by Logical Volume (v) — check the swap LVOL
vmstat (-s)
ps —elf — check flags
sar —w
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How much free memory is there?

# vmst at

procs menory page faults
r b w avm free re at pi po fr de Sr in sy
1 13 0 42096 695372 3 1 0 0 0 0 0 1202 14517
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Glance memory report

3 veloce.riw - Reflection for HP - 0| x|
File Edit Connection Setup Macro Script Window Help
DS-H| G aamrao D » e BIEE|N |
GlancePlus C.04.55.00 13:44:23 veloce ia64 Current Awvg High ;I
CPU Util | 0% 0% 15
Disk Util | 1% 1% 195
Mem Util | 25% 25% 25%
Swap Util i | 105 10% 10%
MEMORY REFPORT Users= 1
Event Current Cumulative Current Rate Cum Rate High Rate
Page Faults 2 58448 0.3 24.9 811.7
Page In 0 19640 0.0 8.3 339.6
Page Out 0 0 0.0 0.0 0.0
KB Paged In 0kb 1.2mb 0.0 0.5 170.6
KB Paged Out Okb Okb 0.0 0.0 0.0
Reactivations 0 0 0.0 0.0 0.0
Deactivations 0 0 0.0 0.0 0.0
KB Deactivated 0kb Okb 0.0 0.0 0.0
VM Reads 0 177 0.0 0.0 12.1
VM Hrites 0 0 0.0 0.0 0.0
Total VM : 648mb Sys Mem 3.1gb User Mem: 830mb Phys Mem : 15.9gb
Active VM: 489mb But Cache: Omb Free Mem: 11.9gb FileCache: femb
Page 1 of 1
I0 By I0 By I0 By Swap Next CPU By Alarm Select
File Sys Disk Logl Vol| Space Keys Processr| History j
[ 771,1 | | HP70094 -- veloce.cup.hp.com via TELNET | 00:52:59 | | Num | | ;
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Is my thread walting for memory?
Glance thread wait states screen

B2632A GlancePlus C,08,70,00 15:12:0¢  bokmaai 9000/320 Current Awg High

| 32 A0d 100%
| 8%  2hy  100%
| 7he B3 100%
| 288 31¥  39%

0 Uzer: root

IPC 3 0,0 Cache 3 0,0

Job Control: 0,0 CDROM IO 0,0

Mezzage * 0,0 Dizk IO * 0,0

Pipe : 0,0 LGraphics @ 0,0

RPC : 0,0 [node : 0,0

Semaphore 3 0,0 I : 0,0

Sleep 3 27 .0 LAM : 0,0

Socket. 3 0,0 MFS 3 0,0

Strean : 0,0 Priority  * 0,0

Terminal 3 0,0 ystem * 14,

Other : 0,0 Yirtual Hem: 45,0

| C - cun/ ool toggle ¥ - SmA@‘absolute toggle Page 1 of 1
Procesz | Thread | Thread ‘ ‘ hpterm | Mext ‘ Help | Select
Threads Resource| WNait | Keys

(D ]
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How much time does my thread wait
for memory?

Prospect

Section 1.0: Sorted Execution+Bl ocked=El apsed C ocks for this Process, EPB

C ock Type Seconds % El apsed uSec/ Count Count s

ELAPSED TOTAL 55. 170400 100. 000% Tot al

EXECUTI ON TOTAL 54. 448278 98. 691% Tot al

Executi on UseR 50. 650799 91. 808% 5413.1 9357

Executi on Viaul T 2.431336 4.407% 39215.1 62

Executi on Sys 1. 093497 1.982% 8963. 1 122

BLOCKED TOTAL 0.722122 1. 309% 40117.9 18

Bl ocked Pr eenpT 0481112 0—872% 53456, 8 9
< Bl ocked Vbl ocK 0.447344  0.811%  1331.4 336

Executi on I nt UseR 0. 207806 0.377% 32.4 6406

Executi on I nt Sys 0. 034900 0. 063% 68. 3 511
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How much cpu Is vhand consuming?

B3892A GlancePlus

C.05,70,00

13312301 bokmazai 000520

LR Ltil

Rezourced PID:

Current  Aw
| 23% 11
Ho1100E 13
| 99% B4
| 242 13

FRID;

0 oeuid:

Q User: root

CPU Usage {utilr: 18.2 Log Reads : i Wait Feason : SLEEF
Uzer#/Nice/ET CPU: (0,0 Log Writes: 0 Total BSSAYSS ¢ 32kbS 22kb
System CPU : 17.1 Phy Reads : i Traps & Mfaults: 0 i
Interrupt CPU 3 1.1 Phy MWrites: 1343 Faults Mem/Disk: 0 i
Cont Switch CPU 3 0,0 F5 Reads 0 Deactivations 0
Scheduler : HPUE FS Writes 3 i Forks & Vforks @ 0
Priority : 123 WM Reads 3 ) Sighals RBecd )

Mice Yalue : 20 WM Writes ¢+ 1343 Mesg Sent/RFecd : 0 i)
Dli zpatches : 28 Syz Reads : i) Other Log RdAWt: 0 i)
Forced CSwitch 0 Syz Writes: 0 Other Phy RdAdt: 0 i)
YoluntaryCSwitch: 28 Raw Reads : 1 Proc Start Time

Funning CPLU * 0 RBaw Writes: ) Tue Mow 3 15:16:29 2004

CPU Switches : 3 Bytes Mfer: Qkb :

| C - cun/ oA toggle ¥ - PR8/absolute toggle Page 1 of 1
Process | MWait | Memory | Open ‘ hpterm | Mext |Process

Rezource| States | Begions| Files | Keys |Syscalls
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How frequently are processes being
deactivated?

B2692A GlancePlus C,03,70,00 13:15:43  bokmaai 3000820 Current Awg High

| 268 41 100%
g 1100 98 100%

5 | 99  100F  100%

| 24%  71&  93%

MEMORY REPORT Uzers= 5

Event Current  Cumulative  Current Bate Cum Eate  High Rate

Fage Faults BOZE6 23504 11538.8 ard 4 1158.8
Page In 5B 2441 10,7 23,7 28,1
Fage Out 501 20154 105,13 244 .5 220,49
kB Paged In B20kb 17, 9mb 119,2 178.7 Ak3. 8
kB Paged Out  38.0mb 419, 1mb 7484 .6 4173,0 484,56
Feactivations 5 it 0,9 0,7 B.5
Deactivations 7 132 1.3 1,2 B.1
kE Deactivated 28kb 1, 2mb b3 12,1 106,1
WM Reads 49 2167 d.4 21,1 36,0
Wi Writes fal 2hdh? d.4 247 .8 292,6

Total WH ¢+ 1.,0Bgb  Sys Mem 3 273.6Bmb  User Mem: 426,0mb  Phys Mem: 1024mb
in:tiue WM 950,Ymb Buf Cache: 307.2mb Free Mem:  7.Zmb

Fage 1 of 1
Process | CPU Memory ‘ Dizk ‘ hpterm | Mext | Select | Help Exit
List | Report | Report | Report | Keys |Process Glance [ﬁﬁ]
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How actively Is vhand stealing pages?

#vnstat -s

25066 page outs

102205 pages paged out

48 revol utions of the clock hand

121342 pages scanned for page out
7156 pages freed by the cl ock daenon
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How frequently are processes
being deactivated?

#vnstat -s

2576 swap ins

2604 swap outs

335 pages swapped in
1067 pages swapped out
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I Which processes are deactivated

ps comrand:

fl ags Fl ags (octal and additive) associated with the
process:
0 Swapped
1 In core

The default heading for this colum is F.

F S ub PD PPID C PR NI ADDR SZ WCHAN STI ME TTY TIME COWD

1S r oot 2157 1 0 138 0 426f b880 68 408c14c0 11:13:40 ? 0: 00 /sbin/krsd -i
0S r oot 2158 1 0154 20 426f bb00 41 9d8f34 11:13:40 ? 0: 00 /shin/sfd
1S root 2205 1756 0 154 10 4260eac0 136 919280 11:13:46 ? 0:01 psnttd

(]
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Where did the memory go?

Glance

Memory Report (m) — global info
Memory Totals at bottom

Process List (g) — per process
RSS — Resident Set Size

Memory Resources (R) — per process
Memory Regions (M) — per process

ps —elf (SZ field)

kcusage (dbc_max_pct)

IpCS —Mma

vxfsstat —b —i/(roughly 2Kb per Inode)
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|I/O performance




Elements of an |/0 request

HP-UX 11i v3 Training

Logical I/0

Physical I/0

App Read/Write

File System

Buffer Cache

Vol Mgmt

Device Driver

IO Channel

Disk Device

invent



lostat

lostat iteratively reports I/O statistics for each active disk on
the system Disk data is arranged in a four-colum format:

devi ce bps
c8t 0d1 0
c10t 0d1 0

c7t 6d0 4716

HP-UX 11i v3 Training

Col um Headi ng

| nterpretation

devi ce

bps

sps

nBPS
sps nsps
0.0 1.0
0.0 1.0
289. 6 1.0

Devi ce nane

Ki | obytes transferred per second
Nunmber of seeks per second

M1 liseconds per average seek



Disk I/O metrics

v

v

v

v

queued on server active 1/0s
(avque) (scsi queue depth)

- - N — N
B EE A A E

N NG

~
avwait (ms) avserv (ms)
Time
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sar 11.31 - read and write

sar -d -R 3 2

HP- UX vel oce B.11.31 U i a64

14: 58: 24
14: 58: 27

14: 58: 30

Aver age
Aver age

devi ce
di sk5
di sk12

di sk5
di sk12

di sk5
di sk12

HP-UX 11i v3 Training

%busy
100. 00
32.12

100. 00
32. 33

100. 00
25. 28

07/ 16/ 07
avque r/s
0. 50 0
2.72 0
0. 59 0
2.72 0
0. 53 0
2.71 0

W' s
240
919

248
924

246
724

bl ks/ s
11383
115751

11755
116395

11527
91232

avwai t

0.
1.

04
17

. 57
.17

.21
.16

avserv
21. 33
2.29

21. 45
2.29

21.16
2.29

(]
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sar 11.31 by HBA

# sar -H3 3

HP- UX vel oce B.11.31 U i a64

ctlr util t-put
Yage VB/ s

Average fcdO 2 1.65
Aver age fcd2 2 1.76
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| s
num

37
37

07/ 16/ 07
r/s W' s
num  num

0 37
0 37

read
MB/ s

0. 00
0. 00

wite avque avwait avserv

MB/ s

1. 65
1.76

num

nsec

nsec
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sar on HP-UX 111 v3 (11.31) by lunpath

# sar -L 3 3

Aver age
Aver age
Aver age
Aver age
Aver age
Aver age
Aver age
Aver age
Aver age

| unpat h

di sk5_| unpat hO
di sk12 | unpat h1l
di sk12_| unpat h7
di sk12_| unpat h8
di sk12 | unpat h12
di sk12_| unpat h17
di sk12_| unpat h18
di sk12_| unpat h20
di sk12 | unpat h19
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Ybusy
Yage

100.
.22
.33
. 88
. 88

00

11

.22
. 88
.99

av

NP O OoODNMNDMDO OO

que

num num

51
77
81
00
03
87
80
95
00

r/s

O O O OO o o o

w' s
num
239
53
53
53
53
53
53
53
53

bl ks/ s
num
11812
5409
5275
5260
5251
5281
5146
5278
5220

avwai t

nsec
09
06
07
37
38
08
07
37
38

©SCooooo0oo0o0o0

avs

erv

nsec

N
[y

NN RN R

. 84
51
55
02
10
47
.44
06
15
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I Logical vs. physical |70

Logical I/0 - what the process or thread
requested though system calls such as read/write
or pread/pwrite

reported by DB utilities (statspak, awr)
glance, tusc

Physical I/0O what the host requested from the
storage to satisfy the logical request from the
application

reported by glance
sar,lostat
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Glance — process syscalls screen

@ fleet.cup.hp.com.riw - Reflection for HP

File Edit Connection Setup Macro Window Help
OeE-H & A B -0 7 » o G EE K

GlancePlus C.04.50.00 13:10:19  snappy ia64 Current Avg High
CPU Util % %
Disk Util 100% 100%
Mem Util 89% 89%
Swap Util 22% 22%
System Calls PID: 7647, dbworker PPID: 1 euid: 0 User: root

Elapsed Elapsed
System Call Name 1D Count Rate Time Cum Ct  CumRate CumTime
read 3 792 152.3 5.07162 1512 100.8 10.16259
nanosleep 353 7 1.3 0.15581 14 0.9 0.33272
lseek64 365 720 138.4 0.00103 1374 91.6 0.00201
Cumulative Interval: 15 secs
Page 1 of 1

Process Wait Memory Open Next | Process

Resource| States | Regions| Files Keys | Syscalls i
1025, 1 HP70092 - fleet.cup.hp.com via TELNET 01:16:23 Num )

',"g start [ T "% 3 1abber Mes... ~| 7. 4 Internet Ex... - F Inbox - Microso... (D fleet.cup.hp.co... r@ fleet.cup.hp.co... r@ 2 Microsoft Of... =~ B &’) T 412 PM
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Process resource screen

@ fleet.cup.hp.com.riw - Reflection for HP

File Edit Connection Setup Macro Window Help

ODE-H & # g T oy o R EE K

GlancePlus C.04.50.00 13:18:27  snappy iab4 Current Avg High
CPU Util % 10%
Disk Util 100% 100%
Mem Util 89% 89%
Swap Util 22%  22%

Resources PID: 7648, dbworker PPID: 1 euid: 0 User: root
CPU Usage (util): 1.0 Log Reads : 1293 Wait Reason : 10
User/Nice/RT CPU: 0.0 Log Writes: 0 Total RSS/VSS 296kb/ 516kb
System CPU : 0.8 Phy Reads : 954 Traps / Vfaults: 0/ 0
Interrupt CPU 0.0 Phy HWrites: 0 Faults Mem/Disk: 0/ 0
Cont Switch CPU : 0.0 FS Reads : 954 Deactivations : 0
Scheduler : HPUX FS Writes : 0 Forks & Vforks : 0
Priority : 148 VM Reads 0 Signals Recd : 0
Nice Value : 20 VM Writes : 0 Mesg Sent/Recd : 0/ 0
Dispatches 604 Sys Reads : 0 Other Log Rd/Wt: 0/ 0
Forced CSwitch 1 Sys Writes: 0 Other Phy Rd/Wt: 0/ 0
VoluntaryCSwitch: 602 Raw Reads : 0 Proc Start Time
Running CPU 2 Raw Writes: 0 Thu Apr 26 13:03:37 2007
CPU Switches : 0 Bytes Xfer: 12.2mb :
cmd : ./dbworker
N ¢ - cum/MEINEN toggle % - [4/absolute toggle Page 1 of 1
Process Wait Memory Open Next | Process
Resource| States | Regions| Files Keys | Syscalls

1025, 1 HP70092 -- fleet.cup.hp.com via TELNET 01:24:32 Num

¥
I fleet.cup.hp.co... P o fleet.cup.hp.co... r!ﬂ 2 Microsoft Of... ~ B ? &)Q %, 4:20 PM

— =
s start # 7 7 [ ® 31abber Mes... ~| 7 smternetex.. ~ | [E mbox- Microso...
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GPM Process List

i GlancePlus - Process List ;IEIEI

System: veloce Last Update: 06:58:06 Int: 5 sec T 21
Processes: 11 of 217 Selected Users: 4

Process Lopl Phys Phys Logpl Lopl

MName PID Rd Rt Rd Rt Mr Rt Mr Rt I0 Rate

dbwritera 26116 0.0 1.1 35.1 35.1 35.1

dbreadera 2611/ 14.8 37.6 0.1 0.0 14.8

dbreaderb 26122 13.0 32.5 0.5 0.0 13.0

opm 26623 6.3 0.0 0.0 0.0 6.3

dbreadera 26118 4.6 11.3 0.1 0.0 4.6

dbreaderb 26121 1.3 3.0 0.0 0.0 1.3

lopwritera 26113 0,0 1.3 1.1 1.1 1.1

Java 1629 0.0 0.0 0.0 0.9 0.9

dbwriterb 26120 0.0 0.3 0.7 0.7 0.7

dburitera 26115 0.0 0.0 0.3 0.3 0.3

logwriterb 26114 0.0 0.1 0.1 0.1 0.1

»

= |-
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Viewing the application requests

# tusc -fvpn -0 tusc.out 7648

./ dbwor ker
./ dbwor ker
. | dbwor ker
./ dbwor ker
. | dbwor ker
./ dbwor ker
./ dbwor ker
./ dbwor ker
./ dbwor ker
./ dbwor ker
./ dbwor ker
./ dbwor ker
./ dbwor ker

[ —  [e— [ [—  [e— [  [e— [  [— [ [— —

][ 7648]
1[7648]
][ 7648]
1[7648]
1[7648]
1[7648]
1[7648]
1[7648]
1[7648]
1[7648]
1[7648]
][ 7648]
1[7648]
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| seek64(8, 713400320, SEEK SET) = 713400320
read(8, "\001T - \0\0\0\8Z 049 T - \0"..,

| seek64(3, 37543936, SEEK SET

read(3, "\001c41f\0\O\O\>D 9 T 1f@"

| seek64(4, 30269440, SEEK SET)
read( 4,
| seek64(5, 618446848, SEEK SET)
read(5,
| seek64(6, 1793851392, SEEK SET)
read(6, "\003wW " \0\O0\O\bO6aec °
read( 6,
| seek64(7, 1492762624, SEEK SET)
read(7,

"\0\0? ] \O\O\O\b\0O~ b] \O"..,

"\ 001& e6\ 0\ O\ O\ bO2M c6e6\ 0". .,

\0". .,
"\ 003Wa \0\0\0\ bO6aecg a \0". .,

"\ 002c7ce\ 0\ O\ O\ bO58f 9ce\ 0". .,

8192) = 8192

) = 37543936
8192) = 8192

= 30269440
8192) = 8192
= 618446848
8192) = 8192
= 1793851392
8192) = 8192
8192) = 8192

= 1492762624
8192) = 8192

Q]
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I Possible I/0O-related walit states

VM - Virutal memory, direct [/O waiting for
pages to be locked

IO — Walting for physical 170

Cache — Waiting for a buffer cache block, could
be waiting for 170 through the cache or for a
“hot” block in the cache

System — Possible inode lock contention

Job Control — will show up if the process has been
tusc’d
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Glance wailt states

@ fleet.cup.hp.com.riw - Reflection for HP
File Edit Connection Setup Macro Window Help

DE-EH & & B 00 » o BFEHE N

GlancePlus C.04.50.00 11:03:57  snappy ia64 Current Avg High
CPU Util 2% 16%
Disk Util 100% 100%
Mem Util 89% 90%
Swap Util 22%  22%
Wait States PID: 18695, dbuworker root
Event
IPC : 0.0 Cache 1.9 CPU Util : 0.4
Job Control: 0.0 CDROM IO 0.0 Wait Reason:  SYSTM
Message 0.0 Disk I0 0.0
Pipe 0.0 Graphics 0.0
RPC 0.0 Inode 0.0
Semaphore 0.0 I0 : 32.4
Sleep 0.0 LAN 0.0
Socket 0.0 NFS 0.0
Stream 0.0 Priority 0.0
Terminal 0.0 System : 64.8
Other 0.6 Virtual Mem: 0.0

c - cum/[TETINEN toggle % - [Yd/absolute toggle Page 1 of 1

Process Wait Memory Open Next Process

Resource| States | Regions| Files Keys | Syscalls g

v

1022, 1 HP70092 -- fleet.cup.hp.com via TELNET 05:41:03 Num ®
is start A 7. 7 [[B 2 Microsoft ... ~| 7 smtemetBx.. v | % Jabber Messe.. | ¥ alicia.briggi @ 2 Reflection ... ~| (32 Microseft .. ~ B 7 & @E7s0 ¢ 2:06Fm ﬁ
2
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OVPM

7 Global Disk Summary for [kjohnson2]a085 - 0] x|
File “iew Help
Glohal Disk Summary for [kjohnson2]alga ®reak Ut
hour at points eveny 5 minutes Peak FS Space
100+ 74000 Disk KB Rate
1 { Fhys Rate
q07T ::EEIIIEIEI Log Rate
T20000
0T +
T 718000
70T T
1 T16000
60T |
- 14000 2
= 1 +4 o
o —
E a0t 12000 2
o T T z
4 =
401 “1 0ooo
TE000
a0t +
T TEODD
201 T
1 T4000
107 12000
] + + } } + + ]
1120007 13:00:00 13:15:00 13:25:00 13:35:00 13:45:00 13:85:00 .
1[4}
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File

1 1420007 1

.EIEI.EIIJ F"M

EIDIEH IDMH

B35

=10 x|

4.[!8 :I

.E.ED.EEE.D.?.E 49.3 EI 13.55 III
11720007 1:00:00 PR 2000601 00401 6.60.228.0.2.7 2906 2.4 20.58 0 £.52
11720007 1:00:00 PR 2000601 105401 .6.60.228.0.2.3 295 2.5 21.89 0 £.92
11720007 1:00:00 PR 20006100401 . 6.60.2328.0.2.5 29.1 2.9 20.14 0 .45
11720007 1:00:00 PR 2000601 00401 6.6D.228.0.2.6 288 2.6 19.3 0 5.2
11720007 1:00:00 PR 2000601 105451 .6.60.228.0.2.0 206 23 19.82 0 £.49
11720007 1:00:00 PR 2000601 /00401 . 6.60.228.0.2.4 28.1 2.3 21.44 o 713
11720007 1:00:00 PR 3500601 105401 .6.60.203.0.7.5 278 0 16.97 0 8.59
11720007 1:00:00 PR 2000601 00401 .6.60.228.0.2.1 26.6 2.9 3783 0 15.35
11720007 1:00:00 PR 2000601 105401 6.60.228.0.2.2 26.4 2.5 34.99 0 12.95
11720007 1:00:00 PR 3007601 105401 .6.60.203.0.7 6 18.4 0 9.37 0 745
11720007 1:00:00 PR 2000601 00401 . 6.60D.228.0.1.3 12.4 7.3 By 0 4.45
11720007 1:00:00 PR 2000601700401 6.6D.228.0.1.7 12.1 7.4 812 0 418
11720007 1:00:00 PR 2005601 105401 6.60.228.0.1 .6 12 7.7 7.498 0 4.04
11720007 1:00:00 PR 2000601 05401 6.60.228.0.1.2 1.7 6.9 12.84 0 .96
11720007 1:00:00 PR 2000601 05451 .6.60.228.0.1.0 8.5 6.6 V.64 0 4.76
11720007 1:00:00 PRJ200061 00401 . 6.60.2328.0.1.45 4.5 7.1 2.01 0 4.83
11720007 1:00:00 PR 2500601 /00401 .6.60.228.0.1 1 §.2 7.2 14.98 0 §.34
1120007 1:00:00 PR 2000601 105451 .6.60.228.0.1.4 8.2 6.7 8.34 0 5.24
11720007 1:00:00 PR 3000601 /00401 6.60.203.0.2.2 8 0.9 136 o 15.78
11720007 1:00:00 PR 350061 /00401 .6.60.203.0.2.1 7T 0.9 18.51 0 25.94
11720007 1:00:00 PR | 3505601 105401 6.60.203.0.2.3 5.9 0.7 4.81 0 726
HEDIDT 1:00:00 PR 2000601 04 .6.60.228.0.3.3 5.6 3.3 0.94 o 1.04 "l
1 b
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s [1] TIME Frocess Mame| Process ID| 9 [2] Disk [ Rate | CPLU Percent| Interest Reason | Stop Reason| Application I
11020007 1:00:00 PM nfskicpd 10 1609 D SLEEF il
1120007 1:00:00 PM |ara_lawr_DIA. . 1054949 522 CD
11020007 1:00:00 PM |ara_mOoo_Di... 18874 2.7 11.14|NKCD
1120007 1:00:00 PM |aracleDlARMAT 231649 ar.z 21 D CTHER
1120007 1:00:00 PMW |ora_dbwed _D1... 104870 24,7 o o
1120007 1:00:00 PM |ora_dbwd_Dl... 10562 227 nf o
1120007 1:00:00 PM |ora_dbwd_ Dl 105748 227 nf o
1120007 1:00:00 PM |ora_dbwe_Dl.. 105591 224 nf o
1120007 1:00:00 PM fwefsd il 205 2409 D SLEEF
120007 1:00:00 PM |aracleDIARAT 16693 18.2 0oy D 8]

120007 1:00:00 PM |aracleDIARAT 18326 16.7 0ot D CTHER

1120007 1:00:00 PM |aracleDlARAT A6TT 14.3 0.0a D CTHER

1120007 1:00:00 PM |aracleDlARAT 24322 14.1 0.03 KD

120007 1:00:00 PM |ora_ckpt DA, 10601 12 0f Db

1120007 1:00:00 PM |aracleDlARMAT 19234 11.6 1.06/M D CTHER

11020007 1:00:00 PM |ocssd.bin 17640 8.8 003 D SLEEF

1120007 1:00:00 PM |aracleDlARMAT 2449 7.8 003 D CTHER

1120007 1:00:00 PM |oracleDlARAT 19377 7.h 001N D CTHER

1120007 1:00:00 PM |oracleDlARAT 28533 5.4 nf o CTHER

1120007 1:00:00 PM |ora_jo0o0_DlA, . 18440 5 nf kD

120007 1:00:00 PM |ara_lmon_DIA. . 10542 348 o SLEEF

120007 1:00:00 PM |aracleDIARAT 181498 1.2 2042 C CTHER

120007 1:00:00 PM |aracleDIARAT 18626 0.1 1434 C CTHER

1120007 1:00:00 PM |aracleDlARAT 21764 1] 2102 C CTHER v|
gl | [

HP-UX 11i v3 Training



Performance trouble-shooting —
Summary

We’ve reviewed
how HP-UX performance metrics are collected

tools In the context of CPU, memory, and I/0
performance

In conclusion, ...
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Performance trouble-shooting —
Summary

When it’s running, what’s it doing?

When it’s waiting, what’s it waiting for?
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