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IBM STG - Performance Visual Performance Analyzer

About this Document

This document describes how to install and use the Visual Performance Analyzer tool. This document will help you
install the tool, learn how to collect performance data on your platform and later analyze the data, using the VPA
plug-ins.
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1.Introduction

What is Visual Performance Analyzer?

Visual Performance Analyzer (VPA) is an Eclipse-based performance visualization toolkit. It consists of five major
components: Profile Analyzer, Code Analyzer, Pipeline Analyzer, Counter Analyzer and Trace Analyzer.

Profile Analyzer provides a powerful set of graphical and text-based views that allow users to narrow down
performance problems to a particular process, thread, module, symbol, offset, instruction, or source line. Profile
Analyzer supports time-based system profiles (Tprofs) collected from a number of IBM platforms.

Code Analyzer examines executable files and displays detailed information about functions, basic blocks, and
assembly instructions. It is built on top of EDPR-Pro (Feedback Directed Program Restructuring) technology and
allows adding of FDPR-Pro and Tprof profile information. (The Linux® version of FDPR-Pro is available here at
AlphaWorks.) Code Analyzer is able to show statistics; navigate disassembled instructions; and display
performance comments, instruction grouping information, and map instructions back to source code.

Pipeline Analyzer is a port of the IBM Performance Simulator for Linux on POWER™, another AlphaWorks
technology. Pipeline joins the VPA toolkit to provide VPA users with the means of examining how code is executed
on various IBM POWER processors. Pipeline Analyzer displays the pipeline execution of instruction traces
generated by a POWER series processor. It does so by providing a scroll view and a resource view of the
instruction execution.

Counter Analyzer is a common tool to analyze hardware performance counter data among many IBM eServer
platforms, which includes systems running on AlX, i50S, zOS, Linux on POWER, Linux on CELL/B.E.. Counter
Analyzer accepts hardware performance counter data generated by AIX tools hpmc and tcount in the form of a
cross-platform XML file format. The tool uses either build-in hsqldb database engine or external DB2 instance to
store the raw performance counter data. The tool provides multiple views to help users identify and eliminate
performance bottlenecks by examine the hardware performance counter values, computed performance metrics
and also CPI breakdown models.

Trace Analyzer visualizes Cell/B.E. traces containing information such as DMA communication, locking/unlocking
activities, mailbox messages, etc. Trace Analyzer shows this data organized by core, along a common timeline.
Extra details are available for each kind of events, for example, lock identifier for lock operations, accessed address
for DMA transfers, etc.

Visual Performance Analyzer is available as an IBM internal use tool for any IBMer who wants to try it out. Support
is provided on a best-effort basis.

How does it work?

Profile Analyzer parses system profiles into an internal profiling data model that supports the profile hierarchy,
offset locations, tick counts, CPU counter data, source line information, and disassembly. The plug-in then displays
this data model, using various Eclipse views. The system profiles are those produced by Performance Inspector
and AIX® Tprof. However, Visual Performance Analyzer can be extended to support almost any platform by
converting a system profile to an XML schema that it understands.

Code Analyzer is able to read profiling information generated by AlIX Tprof or FDPR-Pro performance tools. It reads
in executable files and shared libraries and analyzes them using FDPR-Pro. FDPR-Pro is a post-link analyzer and
performance optimization tool that can perform accurate static and dynamic analysis of executable files.

Pipeline Analyzer reads the .pipe and .config input files that are produced by the IBM Performance Simulator for

Linux on POWER. An instruction trace is first collected and analyzed by a processor model. The two output files are
produced for viewing with either the Performance Simulator or Visual Performance Analyzer.
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Counter Analyzer reads the counter data files as its input, parses these files into an internal counter data model,
and then displays this data model using various Eclipse views. The counter data files are generated by hpmc or
tcount, having a suffix “.pmf".

Trace Analyzer reads in traces generated by the Performance Debugging Tool for Cell, and displays time-based
graphical visualization of the program execution as well as a list of trace contents and the event details for

selection.

1.1VPA on Alphaworks

Visual Performance Analyzer was released on Alpha works to explore the use of Eclipse-based performance tools
with IBM customers. VPA is built as an Eclipse Rich Client Platform (RCP) package and there are versions for AIX
and Windows. An RCP release contains Eclipse runtime files, all required plug-ins and VPA plug-ins.

1.2Release History

Date Description
09/14/2006 Initial release of VPA to Alphaworks
06/08/2007 VPA 5.0 Release
DLM Alphaworks Page 6 of 240
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2.VPA Basics

Visual Performance Analyzer is an Eclipse-based tool set that includes: Profile Analyzer, Code Analyzer, Pipeline
Analyzer, Counter Analyzer, and Trace Analyzer. All of these tools are Eclipse plug-ins.

Visual Performance Analyzer
With Eclipse RCP

Trace Analyzer
Plug-in

CELL/ B.E. PDT Trace
PDT _

Counter hpmg,m
Information

Code Analyzer Counter Analyzer
Plug-in Plug-in N

AIX
oProfile on —gemete—l\ .
Linux ystem Profile Analyzer
Explorer— Plug-in

-‘1—
Plpelm_r_-‘-. Sim GX
Infarmation =
Pl TPROF

Figure 1 System Architecture of Visual Performance Analyzer

Pipeline Analyzer
Plug-in

Profile Analyzer

Profile Analyzer is a system profile analysis tool. This plug-in obtains profile information from various platform
specific tools, and provide analysis views for user to identify performance bottle necks.

Pipeline Analyzer

Pipeline Analyzer provides almost the same features as ScrollPipeViewer, a standalone Java application. It gets
pipeline information of Power processors from the Sim-GX tool, and provides two analysis views; scroll mode and
resource mode.

Code Analyzer

Code Analyzer reads XCOFF (AIX binary file format) files or ELF files running on Linux on Power, and displays
program structure with block information. With related profile information, it can provide analysis views on hottest
program block as well as some optimization suggestions.

Counter Analyzer
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Counter Analyzer reads counter data files generated by hpmc or tcount running on AlX, and it provides multiple
views to help users identify and eliminate performance bottlenecks by examine the hardware performance counter
values, computed performance metrics and also CPI breakdown models.

Trace Analyzer

Trace Analyzer reads in traces generated by the Performance Debugging Tool for Cell, and displays time-based
graphical visualization of the program execution as well as a list of trace contents and the event details for
selection.

2.1Design Objectives

The base object of Visual Performance Analyzer is to extend the capabilities of Eclipse by adding plug-in support
for: system profile, code, pipeline, and counter analysis. VPA is a collection of performance data analysis tools
that can be used to identify performance bottlenecks. VPA does not supply performance data collection tools.
Instead, it relies on platform specific tools, like AlX Tprof, to collect the performance data. When necessary, multi-
platform support is provided by converting data into XML. The XML schema is understood by VPA and is parsed
and loaded for analysis. The VPA tool must be extensible and it achieves this by allowing for additional plug-ins to
be added and also by adding integration between plug-ins, e.g. shared internal data models and linked views.

Information about VPA data files:

- The .etmis the XML file for Profile Analyzer

.etz is the zipped XML profile data

.opm is the XML file for Profile Analyzer

.0pz is the zipped XML file for Profile Analyzer

- Java profile data from IBM JRE Java profiling tools are merged by TProf tools into a single .etm
file. No additional post processing is needed.

- The pipeline files are: .pipe data file and .config file is the default configuration file.

- The .pmf is the XML file for Counter Analyzer.

- The .pe is the file for Trace Analyzer

2.2Deployment

As a performance analysis tool, Visual Performance Analyzer typically runs on User's ThinkPad or desktop as a
client application. Visual Performance Analyzer can get performance-related data from servers via Remote System
Explorer (RSE) or by copying the files with FTP or some other means.
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ALX
tprof
Pl tprof
Sim_GX
hpmoount
hpmstat
feipr
Linux/PPC
Pl tprof
oProfile
Sim_GX

we]| Linux/X86
Pl tprof
oProfile

Linux/CELL B.E.
oPrcfile
POT

Visual Performance Analyzer fidpr

Windows
Pl tprof

Figure 2 System Deployment of Visual Performance Analyzer

2.3Software Stack Information

Visual Performance Analyzer

Eclipse Rich Client Platform
(With dependency plug-ins)

Java Runtime Environment

Operating System (AIX, Windows, Linux ...)

Figure 3 Product Stack of Visual Performance Analyzer
VPA runs on the following Operating Systems:

(1) Windows XP with SP2 or later
(2) IBM AIX 5.3 in latest Maintenance Level
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(3) Linux/x86--Fedora Core 5/6

Profile Analyzer, Pipeline Analyzer, Trace Analyzer and Counter Analyzer are Eclipse plug-ins and are 100% JAVA
code. They can run on all above supported platforms.

Code Analyzer is also an Eclipse plug-in, but it depends on FDFR-Pro libraries that are platform-dependent
libraries. Code Analyzer can only run on Windows in this release.

Although VPA only runs on the above operating systems, it's important to realize that it can analyze data collected
from any platform, providing the data is provided in a format understood by VPA.

VPA supports only IBM J9 JRE 5.
There is an IBM J9 JRES in VPA

VPA supports the following Eclipse platforms:
(1) Eclipse 3.2 with latest fixpack, such as Eclipse 3.2.2

DLM Alphaworks Page 10 of 240



IBM STG - Performance Visual Performance Analyzer

3.Installation

No installer is required for VPA installation. The VPA installation is as simple as:

1. Download a newest VPA RCP release, usually it should be a zip archive or compressed tar archive
2. Extract the archive

3. Run the application by executing the Eclipse launcher script.

The RCP application will not include the following products: Performance Inspector for Windows and DB2 UDB. If
you want to use these capabilities, they must install the corresponding product manually.

Configuration
No configuration is required for the VPA application installation.

Advance configuration information is provided in online-help. These configurations address some special
requirements, such as setting bigger heap size of JVM for Eclipse when a user analyzes large profile.

Uninstallation

No special uninstallation action is required. If a user wants to uninstall a VPA RCP application, they can simply
delete the application directory that VPA was installed to.

3.1Windows

These steps will walk you through the installation of VPA on your Windows workstation.

3.1.1Download from Alpha works

Download the latest VPA (Visual Performance Analyzer) from here:

http://www.alphaworks.ibm.com/tech/vpa

Save vpa-rcp-${version}-win32.zip to your favorite download directory.

3.1.2Extract the compressed file.

Right Click on the file and select Extract All to open the Extraction Wizard.
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Open
Search...
Explore

E ck all. ..
¥ Celect Left Side bo Compare

Scan for Viruses, ..
Cpen With
ltraEdit-32

Send To

Cuk

Copy
Paste

Creake Shortcut
Delete
Rename

Properties

Extraction Wizard

Welcome to the
Compressed (zipped)
Folders Extraction
Wizard

The extraction wizard helpz you copy files
from inzide a ZIF archive.

To continue, click Mest.

Select Next }

[ Cancel ]
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As time advances, new versions of VPA will come out. In order to save yourself a lot of headaches with new
versions, create the new folder with a name containing the version number and install VPA to that directory. If each
version is installed this way, you’ll have multiple working versions. When there is a problem, you can go back to the
old version.

Extraction Wizard X |
SEIE'-'_“ a D.estinatiun ) _ Select a root directory and
Filez ingide the ZIP archive will be extracted ta the locat folder to extract files to.
chooze, You will need to create a

folder yourself since it will
not create it automatically
Select & folder to extract files to,

Filez will be extracted to this directon;

LW P, |
Estracting...
J

[

[ < Back ][_ﬂaab ][ Cancel ]

DLM Alphaworks Page 13 of 240



IBM STG - Performance Visual Performance Analyzer

Extraction Wizard

Select a Destination

Files inzide the £IF archive will be extracted to the location wou
shoasgs,

Select a folder to extract files to,

Filez will be extracted ta thiz directon:

E' VP
Browsze. .
FPazzword. .
Wait for
completion. It's a
Extracting... little slow.
L |

Back [ Next> II[ Cancel ]

Extraction Wizard

Extraction Complete
Filez have been successfully extracted from the £IF archive,

Files have been successfully extracted ta the following
directary:

C:WWPA,

To zee vour extracted files, check the box below:

Frezz finizh to continue.

Click to finish

N

Back || Finish ][ Cancel
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3.1.3Create a Shortcut

A window with the folder and its contents will open if you selected “Show extracted files”.

& ypa-rcp DER
/ .l;r

File Edit ‘Wiew Fawaorites Tools  Help

eﬁack - _/' I-ﬁ: f-__]Search x l. Faolders

»»

address |ﬁ WP A YDA v| Go | Links *
configuration features jre plugins eclipsepro, ..

msvcp7l.dl - msvor7ldl splash.bmp startup.jar vpa.exe

wpa.ini

Click on the VPA executable to start VPA.

S ___.
‘ ¥ypa.exe 5.' My Computer

ig My Metwork Places

f Shorbcuk ko pukty, exe
9 Control Panel

Otherwise you will see this:

DLM Alphaworks

Drag the VPA
executable to START
for easy access

3 & N @3 & -

m | Y S A———| = Tok Oemaes e emoes e A

Visual Performance Analyzer
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AV

Visual Performance Analyzer

If you see this screen when you start up VPA ...

sual Performance Analyzer

ools  Window Help

Welcome to Visual Performance Analyzer 5.0

It means that Eclipse is not running one of the VPA tools and you will need to switch to one of the VPA tool
perspective by following this procedure.
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=% Profile Analyzer - Vi

Select tools

File Edit Profile Analyzer
"HhEE= =
= B8 =8
|
[ 3 P | | | |'='E| o 5 S|':|'°|J|»“ — O ]
3amp... Coun... | Basic... Resol.. 3ymb... T
- BEE R (Y
e
~|
10 | E]
D<>
DLM Alphaworks
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™, Profile Analyzer, - Visual Performance Analyzer

Click to close

File Edit Profile Analyzer Tools ‘Window Help Welsarms Wi
HhRA= =
55 Profiing Reson, X W a |Navigat0r| =8 =0 =8
he®: > ® BO|GNT
0T {Local) |
© -5 Eip = S‘C‘P‘J»ci =0 A
Samp... oo Zoun... |Basic... ‘Resnl... |Svmb...‘ - T
|I.v EEIE"& C.i Fincduds <=l
bl
[T ] 2
i
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If you have existing profiles, and do not see them after a VPA upgrade, follow these steps to restore them to the
project.

= Profile Analyzer - Eclipse SDK
File Edit Refactor Mavigate Search Project Run  Window Help

IG-B&l|la-|#lec-o-

U= Mavigator &3 Profiling Resnurlces| i | =] <}=='{> = Eq
BAN =
| Matice there is nothing in Click the Profiling
the Mavigator view Resources tab

Mavigator | B Profiing Resources &3

AL

Click ot return to the J

Mavigator tab

-
U Mavigator 32 Profiling Resources |
------ 1= Profile Analyzer

|r We magically created this fulderj
L

= 3 edipse31l
I _uninst
I3 configuration
I3 features

I3 logs
T3 plugins —
I3 readme Copy all your
= 5 workspace Eilﬁ-lr:sa;dﬂql?s?
32 metadata directory

23 Profile Analyzer <=
[ RemoteSystemsConn
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o7 Mavigator &2 . Profiing Resources
1= Profile
J _New

- "
| Rightdick PO Inta
' pen in Mew Window

(=] Copy

"-"’.

[ Paste

¥ Delete
Move...

Rename

pug Import.”
= Select to Refresh

—
b

2 | Refresh

L3 Expart.

U=, Mavigator 23 Profiling Resources |

+-1—= Profile Analyzer
i N—

| Clickto
expand

5. Mavigator &3 Profiing Resources
-|-1—= Profile Analyzer

project

I;'J_-' compress.etm

T dh2.etz ) _
I 15171A8 L etm < Cpen any etm or etz
Tl J51005C4.ETZ by double dicking on it.
U J51007C4.ET2 MNote that it must be
H: L50922E L.ETM lower case etm or etz

Iiu.: S — and not ETM or ETZ,

P 12507550, ETM
P N5060517.e12
Pl s5p407e1.etm
Tl 550407E Letz
P Sample.etm
U comrle et

Visual Performance Analyzer

3.2Linux

These steps will walk you through the installation of VPA on your Linux workstation.

Supported Linux platforms are: Linux/x86: Fedora Core 5/6

DLM

Alphaworks
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3.2.1Download from Alphaworks

Download the latest VPA (Visual Performance Analyzer) from here:

http://www.alphaworks.ibm.com/tech/vpa

3.2.2Extract the compressed file

Go to the directory where gz file is cd /favdir

Change file attributes chmod 755 vpa-rcp-${version}-linux-x86.tgz

Decompress the file tar —xvfz vpa-rcp-${version}-linux-x86.tgz
3.3AIX

These steps will walk you through the installation of VPA on your AlX workstation.

3.3.1Download from Alphaworks

Download the latest VPA (Visual Performance Analyzer) from here:
http://www.alphaworks.ibm.com/tech/vpa

Save vpa-rcp-${version}-aix-ppc.zip to your favorite download directory.

3.3.2Extract the compressed file

Go to your favorite download directory and follow these steps to extract the VPA tool:

Go to the directory where gz file is ...... cd /favdir

Change file attributes ........................ chmod 755 vpa-rcp-${version}-aix-ppc.tgz

Decompress thefile .............ooooiien. gzip —dc vpa-rcp-${version}-aix-ppc.tgz | tar xvf —
DLM Alphaworks
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4.Collecting Performance Data

VPA is a collection of performance data analysis tools. It relies on platforms to provide the necessary tools for
collecting data and converting the data into a format that is understood by VPA.

4.1Using Platform Tools

Visual Performance Analyzer works with following tools for collecting profile data.

AIX Tprof
® Performance Inspector for Windows Tprof
® |IBM JRE Java profiling tools
® Linux oProfile

Profile data from AIX tprof is converted into XML by using the —X flag. The .etm is the XML file for Profile Analyzer;
.etz is the zipped XML profile data. Profile data from PI Tprof is in a .out format, which profile analyzer supports
directly. Java profile data form IBM JRE Java profiling tools are merged to above tools.

Pipeline data is generated from tools found in the IBM Performance Simulator for Linux on POWER™ project on
Alphaworks. The .pipe file is pipeline data file and .config file is the default configuration file.

DLM Alphaworks Page 22 of 240
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Visual Performance Analyzer AlX

binary files
Tcount Command

Homc Command

Linux

oProfile _pmf file

.cwr file

Windows Performance - .bipe and .confiq files
Inspector
Tprof Command
.out file
AlX Performance
Tprof Command | i, file Simulator Project

CELL/B.E.
PDT

4.2Setting up Windows to collect Profiling data

4.2.1Verify that your Java Runtime is installed on your system

Run the following command:

java —version

You should see something similar to the following:

java version "1.4.2"
Java(TM) 2 Runtime Environment, Standard Edition (build 1.4.2)
Classic VM (build 1.4.2, J2RE 1.4.2 IBM Windows 32 build cn142-20050609 (JIT enabled: jitc))

Note: You need version 1.4.1 or higher
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4.2.2Verify that the Windows performance tools are installed

VPA runs with the Performance Inspector for Windows performance tools. Run the following command:

Swtrace -?

You should see something similar to the following:
D:\>swtrace -?
SWTRACE Version: 7.1.1
Valid SWTRACE commands: ...

The Performance Inspector for Windows package can be downloaded from here:

http://www.alphaworks.ibm.com/tech/pi

4.2.3Verify Pl Tprof

Using the PI tools themselves, you can verify their operation by capturing a system trace using these steps:
Swtrace init

Swtrace enable Tprof

Switrace on

Swtrace off

Switrace get

Switrace post

Post

At this point you should have a Pl profile (.out file) in your working directory that you can look at. Refer to PI
documentation for details on PI tools.

You can capture traces yourself or you can configure VPA to collect traces. Refer to the Profile Analyzer plug-in
section in this document.

4.2.4Copying data files
Running Performance Inspector for Windows Tprof, produces an ascii profile (.out) file. You can simply use FTP to

transfer the file to your system running VPA or open the profile locally if you have VPA installed on the same
system. See section 4.4 about using Remote System Explorer.
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4.3Setup up AlX to collect Profiling data

4.3.1Verify that your Java Runtime is installed on your system

Run the following command:

java —version

You should see something similar to the following:

java version "1.4.1"
Java(TM) 2 Runtime Environment, Standard Edition (build 1.4.1)
Classic VM (build 1.4.1, J2RE 1.4.1 IBM build cxppc321411-20040301 (JIT enabled: jitc))

Note: You need version 1.4.1 or higher

4.3.2Verify that the AIX performance tools are installed

Recent versions of AIX Tprof can generate XML profiles. AIX 5.3.TL5 or higher is required. The utility that
produces a VPA profile from the Tprof output is bundled with the bos.perf.tools package. It includes an updated
versions of Tprof, Symlib and the added tprof2xml utility.

Verify installation of bos.perf.tools package:

Islpp —L bos.perf.tools | grep “bos.perf”

If not installed, you can use smitty or installp

4.3.3Verify AIX Tprof

Using the AIX tools, you can verify their operation by capturing a system trace using these steps:
tprof -eukj -X -A -F -r vpa_test -x sleep 5
At this point you should have a Tprof profile (vpa_test.etm file) in your working directory that you can look at.

You can capture traces yourself or you can configure VPA to collect traces. Refer to the Profile Analyzer plug-in
section in this document.

4.3.4Copying data files
All versions of AIX support FTP. So, once AlX Tprof has produced the XML profile (.etm) file, you can simply use

FTP to transfer the file to your system running VPA. If VPA has been installed on the same AIX system you can
open the profile locally. See section 4.3.5 about using Remote System Explorer.
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4.3.5Using Remote System Explorer

You can configure VPA to use Remote System Explorer (RSE) to remotely collect data and transfer files. However,
VPA does not distribute an RSE server component. The below steps illustrate how to configure an AIX remote
resource but the steps are similar to configuring a Windows remote resource as well.

Choose Window — Show view — Other —

Open Remote Connection View ..................... Remote Systems — Remote Systems

Under Remote Systems window, double click
Open Remote AIX System Connection wizard ... New Connection — AlX

i
iy
|
i

ﬂﬁ Femaote Systems &4

= Mew Conneckion
+- % windows, ..

_& Linuzx...

_& Power L. ..

s U,

Double Click

on AlX to
start wizard

Follow wizard to specify information about the remote System
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&' New

=~

Remote AIX System Connection

Define connection information :a:

Parent profile: IEM-923733268618

Select if RSE daemon was started
manuallv on AIX Server

Conneckion name: | 9.3.104.80

=]
—

Host : | g Select if you want RSE daemon to start E'
HosL name. 'Wonlv when a connection is made

Descripkion: |

v Yerify host name

Click Nex
connecti

Click to
Finish

Mext = Einish

Cancel |

&' New

P =

Files

Define subsystem information :H:

Server Launcher Settings
Indicate how the remoke server should be launched

" Remote dasman

Daemon Pork

Path ta inskalled server on host

| loptjrseserer)

Server launch command ||:uer| Jserver . linu Port | 512

(" Connect ko running server
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’@ Hew

Files

Define subsystem information :g:

Server Launcher Settings
Indicate how the remoke server should be launched

" Remote daemon

Daemon Fork

Path to installed server on host

| loptjreeserer)

Server launch command ||:|erl Jserver linus Port | 512

" Connect ko running server

< Back | Einish | Zancel

Note:

If RSE daemon was started manually on the AlX server choose Remote daemon option. The port 4035 is selected
by default.

If you want RSE daemon to be started automatically when a connection is made, select REXEC option and specify
where the server launch command is found. This is typically a perl script.
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Connect to remote server ..................

Visual Performance Analyzer

Right click the new connection and select

Riaht Click and select j

Connect
LR o
-:!} Mowve Down
_ﬁﬂ Femoke Swste
—onneck
E| =ﬁ Mew Conr Disconnect
M winde Zlear Passwards
ﬁ Lirux
- Powe Run As
“unie LN, Debug As
Praofile &s
E Local.,
E Local Properties(H)
5, 19.3.104.800
B g = ind =5

Type username / password

r

E Enter Password E

]

avstem byvpe: Alx
Host name: 9.3.104.80
User ID: ook
Passwaord; Hekdkdckk

I Save user 1D

[ Save password

Select OK
oK, i_ancel
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Go to Profiling Resources, click refresh to see the new connection

=

e Profiling Resources 4

!q CS5 g ™

+ - W, [ AL H
+- W, 93,104,580 (AL%) Refresh Resourc
+- W, 9,3,104,35 (AL

A EEEEEEEEEEEEEsEEEEEEsEEEEEEEEEEEEEEEEEEEEE

I, 19,3, 104.92 (AL

4.4Collecting Profiling Data on Linux platform

4.4.1Linux CELL/B.E.

» Hardware: CELL/B.E. blade

» Software Requirement: fedora core 6 and CELL/B.E. SDK 2.0 installation
»  Verify oprofile: opcontrol/opreport —X

» Tool Usage:

After verifying that oprofile has been installed successfully, users should first use “opcontrol --init” to initialize
oprofile module; and then, use “opcontrol —event=event:count” to add an event to measure for the hardware
performance counters (users can refer to event names and minimal counters by using “opcontrol —I).

Next, use “opcontrol --separate=all”’ to separate samples based on the given separator. It is not an optional step,
user must process it to meet VPA requirement.

Users can use “opcontrol --start” to start collecting profiling data, and start one user application: then, use
“opcontrol --stop” to stop collecting profiling data; and use “opcontrol --dump” to force a flush of the collected
profiling data to the daemon; Finally, use “opreport -X —g —| —d —0 xxx.opm” to generate a specified XML output,
which can be imported to Profile Analyzer. The xml output file must be suffixed with the extension ‘.opm’, which
identifies an acceptable file.

Users can further use “opcontrol --reset” to clear out data, and choose “opcontrol --deinit” to unload the oprofile
module.

Some important command usages :

opcontrol --init :
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loads the oprofile module and oprofilefs
opcontrol —event=event_name:count:unit_mask:kernel-space_count:user-space_count :

choose an event with specified event_name, count, unit_mask, kernel-space counting, user-space
counting. Here, the unit_mask, kernel-space counting, user-space counting are optional.

A default event can be specified with the command “ opcontrol —event="default” “. Generally, the default
event is the system timer of the OS and hardware.

opcontrol -l :
list event types and unit masks
opcontrol --start/--stop/--reset/--deinit :
start running the oprofile, stop oprofile, reset the profile data in default session. Unload oprofile module.
opreport -X —g —d —| xxx.opm :
Generate a specified XML output
(Here: -X: specifies the output file in XML format.
-g : show source file and line for each symbol.
-1 : list per-symbol information instead of a binary image summary.

-d : show per-instruction details for all selected symbols. )

4.4.2Linux PowerPC

» Hardware: System p servers or POWER blade

Software Requirement: Linux, oprofile (oprofile Download Link: http://oprofile.sourceforge.net)

Verify oprofile: the same as CELL/B.E.
Tool Usage: the same as CELL/B.E.

vV V V

4.4 3Linux X86

» Hardware: X86 based machine

Software Requirement: Linux, oprofile (oprofile Download Link: http://oprofile.sourceforge.net)
Verify oprofile: the same as CELL/B.E.

Tool Usage: the same as CELL/B.E.

vV V V

4.5Collecting Pipeline data on PowerPC

Pipeline Analyzer is a port of the IBM Performance Simulator for Linux on POWER™, another alphaWorks
technology. Please refer to the directions given by this project for collecting pipeline data. While VPA provides the
Pipeline data analysis tool, the project provides the tools necessary for collecting and generating Pipeline data files.
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4.6Collecting Counter Data on PowerPC

Before using Counter Analyzer to view and operate counter data, you should first prepare data from data source.

1. Our Counter Analyzer supports opening the counter data file generated by both hpmc and tcount. The
following are two instances:
o hpmc-s0.1-mv -G 1,2,3 -m output.pmf -x sleep 5
o tcount-g4,5,6,7,8 -X output.pmf sleep 5
2. Make sure that the counter data file has the suffix ".pmf".
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5.Using the VPA analysis tools

This section describes the use of each plug-in. structure of the system by first focusing on some typical usage
scenarios where various tasks are performed, then outlining the major components of the system and their
interactions. You can find this information by selecting Help - Help Contents within VPA. To get context sensitive
help, press F1 for Windows and AIX or press Ctrl+F1 for Linux.

5.1Profile Analyzer

Profile Analyzer is a tool that allows you to navigate through a system profile, looking for performance bottlenecks.
It provides a powerful set of graphical and text-based views to allow users to narrow down performance problems

to a particular process, thread, module, symbol, offset, instruction or source line. It supports profiles generated by

Performance Inspector (tprof) and AlX tprof . It also merges IBM JRE Java profile data when it is merged into the
above profiles. To load huge profile data files and reduce memory footprint, Profile Analyzer now uses database to
cache profile files. The current version supports DB2 and an embedded database.

You can also find the Profile Analyzer User Guide from within VPA. Select Help - Help Contents within VPA. To
get context sensitive help, press F1 for Windows and AlX or press Ctrl+F1 for Linux.

5.1.1Create a Profiling Configuration

You can configure a system profile and have VPA run a workload and collect the profile. The steps are mostly the
same for all supported systems. So, the example below will provide the steps necessary for creating a profiling
configuration for a Windows system but are much the same as for any other system.

In the Profiling Resources view, right-click over a connection and choose New Profiling Configuration:

On the first page of the Profiling Configuration wizard, enter a name for the configuration (to remind you of what
purpose the configuration serves).Currently, there are two kinds of tprof tools: Performance Inspector tprof and AIX
tprof. Since you want to profile on Windows, you should choose Performance Inspector tprof and specify the
profiling tools location. Then select the CPU type from the dropdown list. Click Next.
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=

S Profiling Configuration Wizard

You need to specify the lecation of the profiling tools on the target systen.

Configure target profiling system E—— I
¢

Configuration name:

|I'Iew Configuration |

Svetem:
'LOCALHOST v |
Profiling tool type:

‘Performance Inspector tprof V|

Profiling tools location:

C:\ibmperfibin| | @
CPU :

¥86 — Pentiund v

< Back Next > ] [ Finizh l ’ Cancel
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On the second page, choose an application to launch, and enter its command line options and working directory. If
the application is a Java application on IBM Virtual Machine for Java, select the Enable Java profiling checkbox,
which will define the IBM_JAVA_OPTIONS environment variable for the Java process being started, so that JIT-
compiled Java methods are profiled. Note: If you want to profile a system without launching an application, for
instance because the application is already running, leave these fields blank. Click Next when this page is
complete.

& Profiling Configuration Wizard

Configure target profiling system

If wou want to launch application along with the profiling, please fill in the fields on this - B

dialog form. “ s Q

Select application to launch (leawe empty for system wide profiling):
|"C: "Program FileshIBEM\TawaldZibin'java. exa” 7 |

Application command lime options (if any):

|0 \profiles'Hells. class

Working directory for the launched application:

o \profiles 7

[v Enable Jawa profiling

< Back Hext > | | Finish | Cancel

On the third page you can define the way to profile, when and how to start and end the profiling.

Choose whether to profile manually or with the application. (Only manual profiling is available if you did not select
an application to launch.) Fully automatic profiling is the simplest: it involves a single click of the Run icon, which
will launch the profiler and your application, run the application to completion, stop the profiler, and load the profile
into Profile Analyzer. Fully manual profiling requires you to start the profiler, start and stop the application (if one
was entered on the second page), and stop the profiler.

For fully automatic profiling, choose With application and leave the entry fields to their default values of 0.
If you want to run your application automatically but give it a predetermined time to "warm up" before
profiling begins, choose With application and enter the warm-up time in the Delay profiling start by
(seconds) entry field.

For fully manual profiling, choose ‘Manual’. You can define the time for profiling in Profile for entry field.
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& Profiling Configuration Wizard

Configure the profiling options =

Hote: Tou can always click Stop profiling before the scheduled end of

a profile run. ﬁ g #

Start profiler options:

" Manmal

Frofile for (seconds, 0 means indefinitel:
f* With application
Delay profiling start by (zeconds): |
End profiler options:
Frofile for (zeconds, 0 means indefinite): |g

[v Terminate profiling when application exits
[ Kill application when profiling ends

Fumber of successive runls): |1

¢ Bark Finish Cancel

On the final page of the wizard, you can choose a supported CPU event to profile, or leave the default value of
System timer. You can also define number of cycles that the processor is not halted or in sleep. Once you have

chosen one of these, select Finish to create the profiling configuration.

DLM Alphaworks

Page 36 of 240



IBM STG - Performance Visual Performance Analyzer

& Profiling Configuration Wizard

Configure the profiling options

Choose either the timer or event baszed sampling option based on the CPU
selected on page 1.

(" System timer

f¢ CPU event: Humber of cycles that the processor 1s not halted nor in slesp ﬂ
[ Fumber of cwyecles that the processor is not halted nor in sleep 1000000

Finish Cancel

The new profiling configuration should be visible when the host it was created for is expanded:

= B
_ R eRER T

Hawi zator -'q:!:- Frofiling Resonrces X

=M, [OCALHOST (Local)
'F“'ﬁ' My benchmark run

You can define as many configurations for local systems as you require. If you want to create two configurations
that are largely similar but contain slightly different settings (for example, which CPU counter is used or a change in
command line arguments), you can make a copy of a configuration as follows:
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1. Right-click over the configuration and choose Make Configuration Copy. A new configuration is created
with the name Copy of original configuration name.

2. Right-click over the copy and choose Modify Profiling Configuration.... This starts the Profiling
Configuration Wizard. From here you can change any settings in the copied configuration.

5.1.2Run Profiling Configuration

To run a profiling configuration, select the configuration in the Profiling Resources view. You can then use the pop-
up menu or the toolbar buttons to start or stop the profiler or the application. Some choices are greyed out from the
toolbar, or not shown on the pop-up menu, depending on whether you chose manual or automatic application start.
To start the profiler manually, right-click and choose Start Profiler, or click the Start Profiler button from the

toolbar: b .To start the application manually, or to start both the profiler and the application if you have set the
application up to start automatically, right-click and choose Launch Application, or click the Launch Application

button from the toolbar: > If you have set up automatic profiling, the profile will run according to the configuration
settings, and when it ends the profile will be loaded into Profile Analyzer. There is a delay between the end of
profiling and the load into Profile Analyzer, which may vary from under a second to several minutes depending on:

e The amount of profile data (a very long-running profile will have a large trace buffer, which may take a long
time to post-process by TPROF before Profile Analyzer can load it)
* For remote profiling, the size of the generated profile and the connection speed.

While the profiling takes place, the Profiling Resources view is greyed out to prevent you from starting multiple
profiles at the same time. (This is because the toolbar buttons can only apply to a single running profile.)

You can stop profiling, for a manual configuration or for an automatic configuration where you want to override the
automatic settings, by clicking the Stop Profiler toolbar button: '%:'.You can stop the profiled application at any

time by clicking the Terminate Application toolbar button: ..While your application runs, its output is displayed in
the Console window (if it produces any output to stdout or stderr). If this window is not visible you can display it by
selecting the lower right pane and choosing Windows -> Show View -> Other -> Profile Analyzer -> Console.

5.1.3Load an Existing Profile

When you first start Visual Performance Analyzer, press the Tools button and then select Profile Analyzer to load
the plug in.
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L]
File Edit - Search Frofile nalyzer Tools Hindow Help
o Jt::' J 0:.
Databese Conmections | Hevi gater | =0 =5
@ > O BTSN
Click on Tools, Select Profile Analvzer j
@ Sanples Di 52 . Counters Basic Blocks Resolved C... |Spmbol Dis | = 3| [ Disaszem £2 . Source Code|Compiler Frofile JavafHie Frofile Temporal Query Tree|CodeMine | =0
nHe- N N I

You can also load Profile Analyzer perspective by choosing Window - Open Perspective - Other - Profile
Analyzer.

If you already have profiles generated by TPROF or a Profile Analyzer compatible XML-based profile generator,
you can open them by following the steps below.

1. Your Eclipse window should look like the one above. Select Profiling Resources view. You can open this
view by selecting Window -> Show View -> Profile Analyzer-> Profiling Resources.

2. Profile Analyzer profiles must have one of the following extensions:

o An extension of .out, .etn or an extension of .etm

o .opm and .opz
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You can load any of these profiles by click Tuand the profile opens as follows:

% ¥isual Performance Analyzer

File Edit Search Taols Windaw Help
BhE v
B8 Profiling Resources 53 et Sl T code analyrerfsort/sort. etm X =0
= O ] ™ == Ty D:fcode analyrer/sort/=zort. atm %l Frocess b
c 50,05 jawa [PID 14802]
+ F ¥ Thread » Modul 1
S, LOCALHOST (Local) I_"c' ronees - e 5.58[. f=ort [FID 1652
+-1 Frocesz > Module .
I—.E Wodul 23.55 | fzort [PID 1B52f
* poles 0.14  fzort [FID 1B52f
0.09 . fsort [PID 1R52F
0.04 jawa [PID 14802]
0.03 syncd [FID 3026]
0.03 jawa [FID 14802] ¥
>
< 2| Process » Thread > Module (4
o o » =
@ Senples Distribut... 237 = [il Disassembly/0ffsets 5% |Source Code P =0
I_I § 7 Offsets for: . mexshow [ fsort) -
| |
 f=ort TID 40R39 Offzet | Eytes Dizassembly i
Ox00000000 Fc080Ead mfspr r0,LE
0x00000004  93elfffc stw r3l,-4(rl)
Ox0000000: 20010002 sty r0,+8(rl)
Jp— 0x0000000c  94Z1ffha st rl,-201(rl)
Ox00000010 22220044 lwz r21,+68(rZ) |
symbol: .xuxshow - Total ticks: 2983, t 0x00000014 20610068 stw r3,+104{rl) ol
symbal: 411 Symbol under . xxxshow £ > I

In VPA a profile data file loading process is able to run as a background runnable job. When VPA is loading a file,
you can click a button to put the loading job to run in the background. While the loading job is running in the
background, you can use Profile Analyzer to view already loaded profile data files, or event start another loading
job at the same time.

As already stated, profile data files are loaded into database tables and kept in database tables until the user
deletes them. Once a profile data file is successfully loaded into a database, further attempts to load the same
data file will result in the data being reloaded directly from the database tables. Profile Analyzer does not need to
read and parse the original file again. This allows for much faster loading of profile data into VPA after the initial
database caching.

Note: although further use of a profile data file results in loading from the database, the original file is still required
for Profile Analyzer to work properly. This is because not all of the content of the original file is loaded into database
tables. For example, time data is kept in original file and we only store the offset and length information in
database tables. When needed, this data is read form they original file on-demand.

5.1.4Profile Navigation

The following are tasks that you can perform to navigate around profiles within Profile Analyzer.
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5.1.4.1Navigate process hierarchy
The Process hierarchy view appears by default in the top center pane. It shows an expandable list of all
processes within the current profile. You can expand a process to view its module, later thread and etc. You can

also view the profile in the form of thread or module and etc. Actually, you can define the hierarchy view by right-
click profile and choose Hierarchy Management. Thread data is not available in merged profiles (.etm extension).

For more information about Hierarchy Management, you can refer to Navigate Generic Hierarchy Model

The following screen capture shows a process hierarchy in its unexpanded state:

& Visual Performance Navigator — line—numbers-Hello_java.out — Eclipse SDE

File Edit Havigate Search Froject Bun Tests Run Window Help
wi| = Q@L- | # B | 1 visusl Per B
Havigator | %8 Profiling Resources 53 = O |2 line-nunbers-Hello_java out 532 = =

= 0 o “ =7 || line—mumber=—Hello_jawa. out

= ava exe_dle(Z541 ticks/S0.6%) & | Ticks | %[ Spmbel
+ M, LOCALHDST (Local) DD\ - | L 5om

hj9jit23. d11 0951 ticks/3 331 98.2 Hello. foo (IIV
Hew Folder Doh . hjSvm23. d11 0896 +icks/2T 2 0.59 java/iofBufferedfriter. write(Ljavas
Doh.. . WjOthe23 d11 (358 ticks/1 1 0.29 sunfiofCharTeByteConverter. comverts

1 0.29 javafio/PrintStrsan. print (C)¥
1 0.29 javaio/FileutputStrean. write ([BI]
1 029 java/io/Bufferedfriter flushBnffer

TJITCODE (337 +iecks/13. 2%)
Coh WMSVERT. 41141 ticks/1.6

C:h . \ntoslenl. exe (38 ticks/1
C:%. .. \KERNEL3Z. d11 (18 ticks/0
Ciho. . Whal dIL(16 ticks/D. 63%)
DY 4 j9dbei23. d11 (9 ticks/0.
Db 4j95itded d1L (B ticks/0.
Dih.. hi9dym23. AL (T +icks/0.2
Coh. ANTDLL DLL(S +icks/0. 19%
Cih, . \Ntfs sys (4 ticks/0. 15%)
Gl SIS /o 1% g g >
< b3 Total: ticks (337), time share (13.2%)

™% Resolved Calls '3 - Counters Basic Flocks ™1 = 5§ TOTATIOCN M Call-Graph Caller... |Console|Profile Comparizon 4 = (=
Nffsets for: Hello. foo (1JV 3356 vl
Method: Halle, foo ()Y zets for: Hello. foo (I)V (Frocess i g E |
Module: JITCODE Offset | Eytas ‘ Disassembly | 3 | T A
momees” Jon, e lle 0x00000000  S3ECOE SUE ESD,EH
Enown callers (ealls to here: ticks in caller) 0x00000003  ZEEELE CMP ESP,DWORD PTE [EEBP4+1SH] .64
Ox00000006& OF2&24000000 JEE OAOH
Symbol [cat: [f&=*
Ox0000000C E3 PUSH EEX
< S Ox0000000D BB7CE410 MOV EDI, DWORD PTR [ESP+10H] 0_g0
0x00000011 | BaD34DE210 MOV EEX, L06Z4DD3H EEE
Fnown descendants (calls to descendant from all sowrces; ticks is 0x00000016  F7EF IMUL EDI
0x00000018  CLFADS ZAR EDX,6 14.8
Symbol [ca1 = 2 [ |
0x000000LE  SEDA MOV EEX, EDX 5.06
0x0000001D  CLEBLF SHR EEX, 31 .45
0x000000Z0 03D ADD EDX, EBX 3.32
0x0000002Z  ESDZES0Z0000 INUL EDX,EDX,3ESH s.97 [0
0x00000028  ZBFA SUB EDI,EDX 24.7 A~
£ ¥ < 3

As in most Profile Analyzer views, objects are sorted from most to fewest ticks. In this view you can see that the
IdleProcess was the process with the most ticks, indicating either I/O delays or actual idle time during the process
(for example, if the application being profiled ran on one CPU and the system had a second, mostly idle CPU).

You can expand a process to view the threads or modules beneath it. As you select a process, thread, or module,
the Symbols view updates to display the list of symbols that belong to that process, thread, or module. The
Samples Distribution Chart also changes, as you select different processes or threads, to display the proportion of
ticks used by the most important modules within the selected process or thread.

The following two views show part of the above process in Process>Thread>Module hierarchy:
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“'D:ftest files/line—numbers-Hello jawva out X

we—tmmber s—Hella ot (0 0 ticks | t counter: ale: ] e¥rs—He _java. oL .
- B Process » Thread  Module —-EL Frocess » Thread » Module
7] java exe [PID 33561 (2541 ticks/S0.62%) = D jawa exe [FID 3356] (2541 ticks/S0. BZ%)
o] Javaw, exe [FID 20081 (1407 ticks/28.03%) = a{ tid main 0c94 [TID 3220] (2355 ticles, 92, 65%.
A | TdleProcess [PID 0] (B0 ticks/17. 054) BB D% hE ie23 A1l (BRT ticks/36. 523
i-{o] wemon. exe [FID 1104] (55 ticks/1. 10%) DM % j9wvm23. Il (B892 ticks/29. 35%)
o] WotesBuddy. exe [PID 1956] (54 ticks/1.05%) Doh . h)9the23, d11 (356 ticks 15, 12%)
+-[| agent. exe [PID 3098] (43 +icks/0. 96%) &) JITCODE (337 ticksf14. 31%)
¥ : Systen [FID 8] (45 ticks/0. 90%) % # Co%. . WMSVCRT. 11 (35 ticks/1.49%)
+ csrss. exe [PID 180] (33 ticks/0.66%) C:% .. hntoslonl. exe (25 ticls/1.08%)
0] CMD.EXE [PID 28761 (31 ticks/0.62%) C:% . A\EERNWEL3Z. 411 (18 ticks /0. TE%)
B0 emacs. exe [PID 30781 (22 ticks/0. 44%) C:'w. . hhal. 411 (5 ticks 0. Z1%)
w0 emacs. exe [PID 2748] (19 ticks/0. 35%) C:h . WHpfs SYS (3 tieks /0. 13%)
B0 emacs, exe [FID 2404] (18 ticks/0. 36%) DML hj9dyn23. 11 (2 ticks,/D. 08%)
o] iclient. exe [FID 1916] (13 ticks/0.26%) D% .. %jOhookablel3, d11 (2 ticks/0.03%)
o] Javaw, exe [PID 2724] (11 ticks/D. 22%) Db hjawa A1l (2 ticks/0.08%)
N WLHOTES. BXE [FID 1300] (10 ticks 0. 20%) C:%. .. WNTDLL. DLL (2 +icks/D.08%)
-7 xtern, exe [PID 824] (10 ticks/0.20%) D% hjQactrt23, 411 (2 ticks/0.05%)
0] rxvt. exe [PID 392] (3 ticks/0. 15%) D% hjelscar 23 411 (2 ticks,/D. 08%)
+ : rivt. exe [FID 20381 07 ticks/0.14%) Db hjOprt23 d11 (1 ticks,/D. 04%)
EIg i rivt. exe [FID 22441 (7 ticks /0. 14%) O:h o %j9pi23 411 01 tieles, 0. 04%)
+-|_| Rtvzcan, exe [FID 1044] (B tiecks/D. 12%) C:h. . WVIDEOPET. Y5 (1 ticls/0. O4%)
24 Teft. . D% Ai0clibe® 411 (1 +icks/0. 048)
+ I—E Process » Module Coh . hteopip. sws (1 ticks/D. 04%)
5 Modules +-5 tid Ob40 [TID 28801 (142 ticks/S. 59%) o
< >

Navigate generic hierarchy model

A process may have some threads, and each thread can visit some modules (for instance, DLLs) and call
procedures/methods (symbols) in these modules. In default condition, you can observe systems in the hierarchy of
Process > Core > Thread > Module, Process > Thread > Module, Process-> Module and Module. With the
function of generic hierarchy model, you can create your own hierarchy view. For example, if you want to group
threads which use a common module, you can display the hierarchy Process > Module > Thread by creating it in
the Hierarchy Management.

Attach hierarchy file to profile file, please do the following steps:
1. Right-click in the process hierarchy view and choose Hierarchy Management
2. Click the ... button to open a new hierarchy file for attaching to the profile file
3. select the check-box to attach the new hierarchy file to the profile file

Here are some pictures to show how to attach a new hierarchy file -“testing.xml”:
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. Hierar chy Eanagement

Hierarchy FManagement
Tou can change the display order of Hierarchies,

Open a new hierarchy file

Hierarchy File: | i iy . [ Save as .. |
| Attach to D:/ftest files/line-nmumbers—Hello_jawa. out

Hierarchy Definition:

Hierarchy Hame! |Process » Thread > Module

Current Hierarchies:

ETFrocess » Thread > Module
HEMProcess > Module
L Module

0K e | |

. Hierar chy Eanagement

Hierarchy Management

Tou can change the display order of Hierarchies,

Hierarchy File: |D:\test fileshtesting xml ﬂ

[ Attach to D:ftest files/line—mumbers—Hello_jawa. ocut

click here for attaching
Hierarchy Definition:

Hierarchy WName! |Process > Thread > Module

Current Hierarchies:

ETFrocess » Thread » Module
HEMErocess > Module
TiModule

0K Cancel | Apply |
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% Hierarchy Nanagement

Hierarchy Management —I=]
¥You can change the display order of Hierarchies, ... ]
Hierarchy File: IDZ “test fileshtesting xml "I L I Sawe as ... I

w fAttach to D:ftest files/line—number=—Hello jawa. out

“» Warning

Ha |
- T
Copy |
Edit |
Dalzins | j
Re=zet | B

0K Bemesil | Apply |

B Hierar chy Hanagement

Hierarchy FManagement

==
You can change the display order of Hierarchies, ... i_

Hierarchy File: ID:"xtest fileshtesting. xzml [Attached] LI I Save az ... I
| HAttach to DI:ftest filez/line—numberz=—Hello jawa. outi Set to Defanlt
i —I

—Hierarchy Definition: Aﬂ:—jﬁd'
Hierarchy Hame: IProcess » Thread > Module

Current Hierarchies:

ﬂIPrncess » Thread > Module Mome Up
ﬂ‘l"rncess > Module
S Module

Mowe Down

Copy;:
Edit
lelete

Re=zet

PLELEE

0K I Cancel I Apply
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To create you own hierarchy view, follow these steps:

1. Right-click in the process hierarchy view and choose Hierarchy Management

2. Inthe Hierarchy Management Wizard, click New

3. Give your hierarchy a specific name if you like, or the system will generate a name for you.

4. Select the element you want to have in your view. You may reorder your hierarchy by choosing up or down
5. Click Apply or Ok

Here is a new hierarchy view we create to see the threads under each module:

ﬁ; Hierarchy Eanagement

Hierarchy Management

Tou can change the display order of Hierarchies,

{l]!n B

Hierarchy File: [Flugin] co -1 e ml [Default] §d Save asz ...

[ Attach to D:ftest files/line-mambers-Hello_jawa. out

Hierarchy Definition:

Hierarchy Name: |Prc-r_'e55 » Thread »> Module

Current Hierarchies:

IJE-Prncess » Thread > Module
EMProcess > Module
I Module

Raset

I

0K Cancel |

Click the New button to create a new hierarchy view:
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% Customize Hierarchy

Visual Performance Analyzer

You can create a n

Hierarchy Name: |

New Hierarchy

loz 1

1

Type the name of the hierarchy

e

Available levels:

K core

DProcess

¢ Thread

E—]System Sttribute
B Nedule

Current lewvels:

|:|Hi|:le when missing lewvels

__add> 5

Add or remove the available levels

J |

Cancel

J |

Apply

When you click Apply or OK, you can see the change in Process Hierarchy View

=g
17235867, out
= e Profile 1T235867. out (2186 ticks) Ticks | %[ Process | Module Thread | Symbol A
= EE Pre 2029 92,8 IdleFrocess 0 C:h .. hintelppm. sws  +id 0000 HoSwymbols
+ IdleFrocess 002035 ticks 3. 0%) 47 2,15  emd. exe 1304 C:h. . AWVETEFILE. SY5  +id_199: HoSymbols
e emd, exe 1304 (83 ticks/3. TO%) 15 0.88 emd exe 1304 C:h .. hntoslend. exe tid_199: HoSwymbols
Tl Jawaw. exe 1444 (33 ticksf1 51%) 11 0.50 c_md. exe_ 1304 C:h. .. hhal. 411 t?d_lggc HoSymbols
=1 csros. exe 2cB (8 4icks/0,36%) 4 018 javaw. exe_ 1444 C:h .. 'ntoslenl. exe tid leed HoSymbols
et . - o 4 018 emd exe 1304 C:h. . hntdll. 411 tid 199 HaSymbols
2l-pad Enplorer EXE TI0@ ticks/0.274) 4 018 ask exe sbd -4 . \WETEFILE. 515 tid 1768 HoSymbols
| eMhale. exe 154 (3 ticks/0. 22%) 4 0.16 IdleProcess D C:% .. %hal. d11 tid 0000 FoSymbols
0] ask exe_eBd (4 ticks/ 0. 15%) 3 013 javaw exe_ 1444 C:h . hhal. d11 tid lced HoSymbols
+ emd. exe_lede (4 ticlks/ 0. 18%) 3 013 javaw. exe_l1444 Coh . windZk sys tid_leed HoSymbols
a1-Jey Javaw. exe_1a04(2 ticks/0. 09%) 3 0013 jJavaw. exe_1444 Cihe . hjwm, d11 t%d_lr_‘r_"'l MM+
erje] stfmon sxe_ed (1 ticks/0.00%) IO To ot e ol [E WP 618 T 1010 [esabels
e . . emd. exe_lede . id_ aSymbols
l-gad fleshget. exe_del (1 ticks/0.04%) 3 017 cnd exe 1304 C:%. .. S\HERNEL32. 11 +id_199c HoSymbols
l-fad menmsgr. exe TSR (1 i cles/0. 04%) 2 009 javew exe 1444 C:\. . %jite dll tid lecd dataflow |
+1-| | Recited exe ldbe(l ticks/0 04%) 2009 javaw exe 1444 C:h . %jite dl1 tid_lecd  gsort
-l System_4 (1 ticks/0. 04%) 2 0.09 cmd exe_1304 C:h . WCosMinF. sys  tid 199c  HoSymbols
+ ¥DICT. EXE_23c (1 ticks/0. 04%) 2 0,09 IdleProcess_0 C:h. .. htepip. s¥s +1d4 0000 HoSymbols
Z 0.09 Explorer.EXE_TIO C:h...%hal 411 tid 0724 HoSymbols=
1 0.04 mesmmszr. exe T8 C:% .. 'nteslonl. exe tid 1390 HoSwmbols
LIS T B P R ¥ Fob bmbacleeed e 484 1AER WaTemhoad e
£
Frocesz > Module > Thread

You may add other hierarchy views in the Process Hierarchy View as you like.
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I—:J.I line—numbers-Hello_jawa. out = (=
17235867, aut
=%y Profile 1T235867. out (2186 ticks) Ticks | % Thread | Module Symbol ~
+ :—E Procesz > Module > Thread 2029 92.8 tid 0000 C:%. .. ‘intelppm. sys HoSymbols
P 47 215 +tid 199z C:% . AWWETEFILE 5Y5  HoSymbols
] teztd (2186 tiecls /100, 0%) 15 0.68 +id_ 193¢ C:%. .. 'ntoesklenl. exe HoSymbols
11 0.50 tid 193= C:% . ‘hal 411 HoSymbols
4 0.18 tid_lect C' . ‘ntoslenl. exe NoSymbols
4 0.18 tid 193« C:% . Antdll 411 HoSymbols
4 0.18 +tid 12£8 ©:h . AVETEFILE. SYS WoSymbols
4 0.18 +id 0000 ©:h .. %hal 411 HoSymbols
3 0.13 tid leed ©:h. . Mhal 411 HoSymbols
3 0,13 tid leed ©h. Mjwm A1l #A MM T4+
3 013 tid lect Coh . win3Zk sys HoSymbols
3 0.13 tid 193¢ % . AEERWELZZ. 411 HoSymbols
3 0.13 tid 1815 ©:h . AVETEFILE.3YS WoSymbols
3 0,13 tid 0158 C:h. .. 'ntoslenl. exe NoSymbols
2 0,09 tid leed O hjite dll qzort
2 0,09 tid leed O hjite dll dataflow 0_copy
2 0.09 +id 199: C:% . ‘CosMinkF. =y=  HoSsymbols
2 0.09 +id 0724 C:h. . hhal 411 HoSymbals
2 0.09 +id 0000 C:%. .. ‘tepip. sys HaSsmbols
1 0.04 tid 133 C:h . \USER3Z. 411 HoSymbals 7
1N NA 4id Tand b Liida A11 R P S —
<
Thread * Module

To lines of editor symbol table, user has to set the symbol threshold of the hierarchy. Symbol table contains symbols of the
selected hierarchy node, but it does not list all the symbols in default. It often lists no more than a number of them. This is called
threshold. After user sets the threshold to another value, the symbol table is refreshed and the listed symbols is no more than
the new threshold. The default threshold of editor symbol table is 100, that is, no more than 100 symbols is listed in the table
whatever hierarchy node is selected.

'IEI:I,.

file/ g
= Ty AG0421C3. etn { 3462091, 0 ticks ) [ default counter: T

etm X

Ticks
=K Process > Module 17594 17
R LD 9379 9
D PID %% Resolve calls f297 &
] rID Select default counter Y| 5574 5
] PID 4 Bucket Management ... 5232 g
[ PID @ Hierarchy Management ... 4739 ¢
[ PID 4325 4
D FID %E'Compare this profile with ancother ... 3878 3
[]FID 2532 2
[ ]FID % Populate Codeliner Database ... 29073 o
LI FID 2161 2
L gig i= Load inlining infermatien ... 2082 P
= Import line numbers from listing 1940 1
L | PID w 1876 1
[] PID 2557 [PID 26571 (97321 ticks/2. B3%) 1337 1
(] PID 2574 [PID 2574] (97602 ticks/2. B2%) 1230 1
(] PID 2563 [PID 2563] (97550 ticks/2. 82%) 1132 1
[ PID 2571 [PID 2571] (972597 ticks/2. B1%) 1118 1
=[] PID 2555 [PID 2555] (97230 ticks/2. 81%) 1096 1
=[] PID 256% [PID 2569] (97124 ticks/2. 81%) 939 0
=[] PID 2564 [PID 2564] (97086 ticks/2. 80%) 2% 0
48 left... 325 0.
I Modules 807 0.
7EN n
4
4

% Module bt

.39 Jopt/java/devline /T50413t /hin/1ik;
. 27 JITCODE

.22 JITCODE

.51 JITCODE

.17 JITCODE

. B8 JITCODE

. 28 JITCODE

. B3 JITCODE

.50 JITCODE

. 27 JITCODE

.13 JITCODE

.06 fopt/javaldevline /50413t /hin/1ik;
.92 JITCODE

. B5 JITCODE

.32 Jopt/java/devline /50413t /hin/1ik;
.22 JITCODE

.12 JITCODE

.10 JITCODE

.08 NolModule

.93 JITCODE

.51 JITCODE

82 |
80 |
7d

symbols not more than default th

TTT TR

? |Total: ticks (101200), time share (2.92%) ¢ first 100 rTows

reshold

If user selects the Change Profile Symbol Threshold item in the context menu, then it pops up the threshold box.
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" Change Profile Symbol Threshold

Select Threshold
Please select symbol threshold of the profile.

Threshold: 100

CK l [ Cancel

The default symbol threshold is 100. In the symbol table, there are no more than 100 rows listed.

" Change Profile Symbol Threshold

Select Threshold
Please select symbol threshold of the profile.

Threshold:

-

200

CK l [ Cancel

If user sets the threshold to new value 200, the editor symbol table is refreshed and the number of the rows is no more than 200.
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D /profile/A50421C3, etm X

= Ty AG0421C3. etn { 3462091, 0 ticks ) [ default counter: T Ticks % Module 2

= K Process > Module . 17594 17.39 fopt/ java/devline /50413t bin/lik;
WiriD 2577 [PID (10 ti 5375 9. 27 JITCODE
[ PID 2551 [PID (1006538 ticks/2. 91%) f2az 6. 22 JITCODE
[] PID 2579 [PID (100870 ticks/2. 91%) 5574 5. 51 JITCODE
=[] PID 2582 [PID (100238 ticks/2, B0%) 5232 5.17 JITCODE
] PID 2554 [PID (99755 ticks/2. 28%) 4739 4. 68 JITCODE
] PID 2580 [PID (99153 ticks/2. B6%) 4320 4. 28 JITCODE
[]PID 2573 [PID (98704 ticks/Z. 85%) 28TE 3. 83 JITCODE
[]PID 2575 [PID (98RBT ticks/2. 85%) 537 2. 50 JITCODE
] PID 2568 [PID (98534 ticks/2. 85%) 2293 2. 27 JITCODE
[]PID 2581 [PID (98326 ticks/2. B4%) 2151 2.13 JITCODE

[]PID 2576 [PID (98066 ticks/2.83%) 2082 2. 06 /opt/java/devline/J50413t/bin/1ib;
[]PID 2556 [FID (97986 ticks/2. B3%) 1540 1. 92 JITCODE
[] FID 2552 [PID (97833 ticks/2. 33%) 1876 1. 85 JITCODE

(] PID 2557 [FID (87821 ticks/2. 83%) 1337 1.32 fopt/java/devline/J50413t/bin/lib:
] PID 2574 [FID (97602 ticks/2. B2%) 1239 1.22 JITCODE
] PID 2565 [PID (97590 ticks/2. B2%) 1132 1.12 JITCODE
[]PID 2571 [PID (97207 ticks/Z. 81%) 1118 1.10 JITCODE
[]PID 2555 [PID (97230 ticks/2. 81%) 1098 1.08 Nollodule
[] PID 2565 [PID (97124 ticks/2. 81%) 939 0. 93 JITCODE
[] PID 2564 [PID (97066 ticks/2. B0%) 923 0. 91 JITCODE
49 left... a25 0. gg—==masn

E Modules BOT 0. 80 symbol rows no more than new threshold
Tan N V4TI P
<
d > |Total: ticks (101200), time share (2.92%) ( first 200 rows

If user set the threshold to ‘All', symbol table is refreshed and it lists all symbols of the threshold.

5 Change Profile Symbol Threshold

Select Threshold
Please select syvmbel threshoeld of the profile.

Threshold: | |

CK l [ Cancel

5.1.4.2Bucket Management

You can management your buckets settings by doing the followings:
1. Right-click in the process hierarchy view and choose Buckets-> Bucket Management
2. Attach a new bucket management file to the profile file

3. Create a new bucket or edit/remove an existing bucket by clicking the corresponding buttons
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. Bucket Nanagement

Bucket Fanagement
Create, modify, delete Bucket Group and Buckets.

R SN
attach a_bu-:.k.et fil_et-:r_ttipﬂle_fil_e e —
Bucket File |[Plugin]fcnnfig_f‘bucke:r_xml [Default] > - | SEre LE |
[ Attach to D:ftest files/line—numbers—Hello_jawa. out |
Buckets, Bucketz Groups:
=10 General Fuckets Hew Bucket. ..

+.-=_-

=t

[emabled)
Edit bucket. ..

create a new bucket Delete Buclket
move a bucket to a new group -———--- =
gidtiremove a bucketbucket-group

Mowe to Group. ..

Hew Group I

move down/up the buckets/buckets-group

copy, rename a bucket bucket-group Delete Group I

v

Mowe Up I Mowe Down Copy I Eename I

butomatic/Enabled | Dizable |

The “Enable™ and "Disable™ buttons are only cliclkable when the current bucket
file iz aszsociated with the profile of the actiwve editor.

0K | ] |

If you have changed bucket definition, the current opened profile will be automatically reloaded. If there are any
other opened profiles that are also affected by the new bucket definition, they will not be automatically reloaded.
User must reload them manually.

5.1.4.2.1Add new bucket to existing one

If there are existing buckets to group some components, you can add one to another so as to further filter those
components and get the views of those you really want.
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<

L e B B = R R 3 R e R B R e R e R e e R e R

=5 Process > NModule

L] IdleFroc

Visual Performance Analyzer

CHD. EXE

agent. ex

26 left...

T2 Modules

=&
B %y line—nunbers-Hello_java.etm { 8020.0 ticks ) [ default o Ticks % | Module 43
. 331 1Z. 71 JITCODE
e fd 10,13 D:vtr_jitilatest. devhijreibint j9jit23. d
javan. ex " Resolve calls 29 9,17 D:ytr_jitilatest. devh jreibint i9thr23. d
select default counter *lon T.60 D:vtr_jitylatest. dev' jretbint j9jitzs. d
Systen [ ent ... 41 5.41 D:'tr_jithlatest. devijreibin!jovwn23.dl
VENCIL €% W Yierarchy Management ... 16 4,45 Drvtr_jithlatest. devh jretbint j9vwm23. dl
14 ¢, 38 D:vtr_jitvlatest. devyjreibin' j9jit23. d
NotesBud 28 conpare this profile with another ... 4 3061 Divtr_jithlatest. devd jretbind j9wm23. dl
7 3,34 Divtr_jitvlatest. devdjreibin' j9wm23. dl
L | csrss. ex 4 Populate CodeMiner Database ... o 3.07 D:yvtr_jitilatest. devh jreibint j93it23.d
iclient. [ Change Profile Symbol Threshold 5 2,88 D:hvtr_jitilatest. devh jretbint j9vm23. dl
L| EmAcs. EXETIE T auTa] TICRST o a1, Td 2. 84 D:vtr_jitiwlatest. dev'jreibin' j9wm23. dl
[] vmvare-authd. exe [PID 1264] (20 ticks/0.25%) 62 2,38 D:vtr_jitylatest. dev jreibind i951t25. d
[] enacs. exe [PID 2748] {19 ticks/0.24%) 53 2. 03 C:\WINNTYSysten32int oskrnl. exe
emacs. exe [PID 2404] (1B ticks/0.22%) 48 1.84 D:\tr_jitilatest. devi jreibinl j93it25. d
Jjavaw, exe [PID 2724] (11 ticks/0.14%) 42 1.61 D:ytr_jitilatest. devi jreibiny j93it23. d
NLNOTES. EXE [PID 1300] (10 ticks/0.12%) 40 1. 54 D:hvtr_jithlatest. devh jreibint j93i123. d
xtern. exe [PID 824] (10 ticks/0.12%) 37 1.42 D:\tr_jitilatest. devi jre\binl j9thr2s. d
Explorer.EXE [PID 10841 (9 ticks/0.11%) 33 1.27 Divtr_jitilatest. devi jreibint i3wm23. dl
ryvt. exe [PID 892] (9 ticks/0.11%) 0 1.15 Di\tr_jitilatest. devi jreibint i3vm23. dl
ryvt. exe [PID 2036] (7 ticks/0.00%) 27 1.04 D:\tr_jitilatest. devi jreibiny j9thras. d
24 0. 92 C:\WINNT svsten32 \MSYCRT. dl1
23 0,88 Diyvtr_jithlatest. devh jretbin' j9thr23. d
ra| MR TAWTHNTS Srstem=P0hal A1 :
< >
| ?|Total: ticks (2R0%), time share (32.48%)  first 100 rows )

If clicked, the bucket selection dialog will open.

= Add to bucket...

- E? reneral Buckets

test?

tests

E? Specific Buckets

o]

Cancel

After selecting a bucket, the bucket property dialog will open for users to modify the filters as follows:
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£ Bucket Properties

Bucket Properties l“l
Edit bucket properties.
e T
Bucket HameltestS T¥pe |Thread _:J

Frocess filter |
Thread filter [tid#|tid_12£8
System Attribute filter |
Module filter |
Object File filter |
Flatform filter |
Frofile filter |

Startup mode ¢ pgutomatic © Marmal

Bucket Growp |gopersl Buckets _:J

0K | Cancel

You can add the filter requirement in this wizard and give this bucket a new name. In order to view this bucket in
Process Hierarchy View, you may move it up in the Bucket Management. You can also edit, delete, enable,
disable bucket or create new bucket group in Bucket Management.

5.1.4.2.2Create new bucket to group common components

In a system, certain groups of modules, threads, or symbols share common components. For example, in a
WebSphere java process, threads can be logically grouped by name, with one group containing threads with
names like tid_WebContainer*, another with names like tid_Gc_Slave Thread *, and another with names like
_tid_Alarm_*. Buckets function in Profile Analyzer provides mechanisms for users to group different components,
such as objects, together into buckets. It acts as a new layer in the Hierarchy Process View.

To create a new bucket, please follow these steps:

1.
2.

3.
4.

Right-click in the process hierarchy view and choose Buckets-> Create new bucket

Give you bucket Name and choose the type of components you want to group from thread, process,
module

Give the components' name you hope to filter in the corresponding blank, such as tid* thread in thread filter

Choose the bucket group you want to put your new bucket into.

The following is a example of creating a bucket filtering tid* thread
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Bucket Properties
Sets buckets’ properties. R W

Bucket Name: |test2 |

Scope

Type: |Thread v Group: General Buckets A |

Filters

Process:|
Thread: |tid*
Module: |
Svmbol : |

{# for any string, 7 for any character, and separate patterns by |’ L)

Notes: To apply the bucket definitien, related editer(s) should be releaded.

[ DK I ’ Cancel

Now you can define multiple filters for a bucket.

You can see a new layer called test2 appeared above the thread hierarchy view. All the threads with the title
beginning tid remain as follows:

I1IJ_I line—numbers-Hello_jawa. out =08

17235867 out
=Py Profile 1T235867. out (2186 ticks) || Ticks| 8| Thread | Module Symbol ~
+ chi Process » Module * Thread 2029 92.8 +id 0000 C:% .. \intelppm. syz  HoSymbols
S ES Thread > Module 47 2,15 tid_199c C:%. .. \VETEFILE.SYS HoSymbols
= 86 tic ) 15 0.B8 tid 199z C:%. .. ‘ntoslenl. exe HoSymbols
1 o 114 0000 (2055 41 clee/ T3, O8) 11 0.50 tid 199e C::...:hal.dll HoSymbols
L . 4 0.1 tid leed C:% . hnteslenl. exe HoSymbols
g/ e 4 018 tid 199c C:% \ntdll dil  HoSymbols
+ ¢/ tid_lecd (32 ticks/1. 46%) 4 018 tid 1968 C:%  \VETEFILE ST HoSymbols -
Ho tid 07246 ticks/0 2TH) 4 0.16 tid 0000 C:%. .. ‘hal d11 NoSymbols
+ EV'tid_DISB 5 ticks/0 22%) 3 0,13 tid_leed C:%...%hal 411 HoSymbols
+ a’ tid 018 (4 tieks 0. 15%) % 3 0,13 tid leed ©:h .. Mjwm 411 Wk Mk
+ a/ tid_12F8 04 ticks/D. 16%) 3 0,13 tid_leed Ci' .. 'win3Zk sys HoSymbols
-7 U816 tidks/0, L2) MR [V T e el FeTT
. . . tid_ T . ooymbols
© g ST R ) 3 013 tid 0155 C:% . ‘\nteskenl exe HoSymbols
+ 7 i 1BEATL 4icks/D. 04%) 2 0,09 tidlecd %, \jite dll e
o tid 01b4 (1 ticks/0. 04%) Z 0.09 tid leed o4 . \jite dll dataflow [ copy
+ tid 0330 (1 ticks/0. 04%) 2 0.09 +id_ 199 C:% .. °\CosMinEF. sy=  HoSymbols
+ @ tid 0334 (1 ticks/D. 04%) 2 0.09 +id 0724 C:4. .. %hal. d11 HoSymbols
¥ a/ +id OTed (1 tieks/0. 04%) L3 2 0.09 +id 0000 C:%. .. ‘tepip. sys HaSsmbols
4 LA 0068 (1 bicks/0 04K) 1 0.04 +id 1e98 C:% . \USER3Z. d11  HoSymbols =
- 1 n nA 1A 1aAad reh Liit+a A11 v amFa FAaava
+ @ tid DBBE (1 ticks/0. 04%) < |
g BN i/ 080 Y Tieeas  woate )

5.1.4.3Navigate Java package hierarchy
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You can view the Java package hierarchy for a process, thread, or module that contains JITted methods using the
Java/Hierarchy view. The process or thread must contain a JITCODE module, and the module must be the
JITCODE module.

Note: The Java/Classes hierarchy view is normally displayed at the bottom right, along with the
Disassembly/Offsets view, the Temporal Profiling view, and the Profiling Configurations Console view. If you
cannot see it displayed, you can open it with Windows -> Show View -> Other -> Profile Analyzer->
Java/Classes hierarchy.

To view the Java package hierarchy for a process, thread, or ITCODE module, click on the Java/Classes
hierarchy tab, then navigate the Process hierarchy view. As you select different processes, threads, or modules,
the Java/classes hierarchy is updated to show you the Java package hierarchy for any active methods. The
following screen shot shows an initial view of the Java package hierarchy for a JITCODE module on a AlX profile:

Disazzembly/0ffzets Source Code Compiler Listing FProfile Details Jawa/Hierarchy X Profile Comparison| Temporal Frofiling it =0

ierarchy for: JITCODE module

Ticks %] % R .. | Method/Function Name
331 £.58 100,00 Hello. foo (IJV

4 CharToByteConverter

4 >
Selected {Hello. } (+) Total: ticks (331), time share (5.59) %

You can select a top-level name to view all methods in all packages that match that name (for example java). Or
you can expand a top-level name to display the packages and classes beneath it. By selecting a package or class
in the hiearchy, you can limit the list of displayed methods to those in that class or hierarchy. The following shows
the active methods for the BufferedWriter class in the java.io package:
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Dizazzemblyf0ffzets Seurce Code Compiler Listing Frofile Details JawvafHierarchy X Frofile Comparizon| Temporal Frofiling i =g

Cla=ss Hierarchy for: JITCODE module

I Hello Ticks %[ % E .. | Method/Function Hame
=-[d Java 2 0. 04 BE. BT javaliof/Bufferediriter write (Ljava/lang/String ITIV
-fF io 1 0.02  33.33 javaliofBufferediriter. flushBuffer (JV

d
J FilelutputStre

J PrintStream
=7 sun
-7 io
J CharToEwteConwverter

< >
Selected {javalio/Bufferedfiviter.} (+) Total: ticks (3), time share (0.06] %

When you double-click on a method in the table at the right, the following views are updated to display information
for that method:

*  The OffsetAsm Information view

e The Disassembly Resovled Call Information view

5.1.4.3.1Notes on appropriate use of this view

The Java/Classes Hierarchy view is useful if you are working on tuning the code for specific classses under your
control and are trying to determine what bottlenecks exist in those classes. However, you should avoid the pitfall of
focusing simply on the classes you have control over (classes that you can make source code changes to). For
example, trying to tune the hottest method in a class you own may provide some benefit, but if that method takes
only 1% of total ticks, while java/io/BufferedWrite.write takes 20%, you should look at what methods are calling
javalio/BufferedWrite.write (using the Disassembly Resovled Call Information view on Windows, Linux-1A32, and
Linux-x86-64, or using a call graph profiling tool such as ITRACE on other platforms).

Conversely, just because the methods in your packages do not show significant CPU usage does not mean they
are efficiently written or have no impact on performance. For instance, if a significant percentage of profile time is
spent in the JVM garbage collection library (e.g. libj9gc23.so or j9gc23.dll), this may indicate that you are making
inefficient use of memory by allocating too many objects or failing to make them available to garbage collection
when they are no longer needed.

5.1.4.4View counters
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In Counters view, you can view the ticks of process, thread, module or bucket you selected in the Process
Hierarchy View. To open this view, choose Window -> Show View -> Others->Profile Analyzer -> Counters or
just find it in left pane.

For example, if you select a process in the Process Hierarchy View, you can see the total ticks of this process in
the Counters view

%Profile Analyzer — D:/test files/line numbers—Hello java. out — Visual Performance Analyzer

File Edit Search Tools Hindow Help
HhE | x|

B8 Profiling Resouwrces 5% . Database Connsctions 1 C1 | [(R TR ATTIRRRTET AT TEr o Nue P Py =8

BT 9 %y T || =Ty Linenunbers—Hello java out (5020.0 ticks ) [ default counter: Ticks ] Ticks Thread Module
=-IZ Process > Thread > Module

wf test (54 ticks/1 08%)
jawa exe [PID 3356] (2541 ticks/50 62%)
javew. exe [PID 2908] (1407 ticks/Z8.03%)
IdleProcess [FID 01 (05 tiecks/12. 05%)
wsmon. exe [FID 1104] (55 ticks/1.10%)
agent. exe [PID 30968] (48 ticks/0.96%)
System [PID 8] (5 tickss0. 90%)
csrss. exe [PID 180] (33 ticks/0. 66%)
CMD. EXE [PID 2876] (31 ticks/D.62%)
emacs. exe [FID 30781 (22 ticks 0. 44%)
emacs exe [PID 2748] (19 ticks/0. 36%)
emacs. exe [PID 2404] (18 ticks/0.36%)
iclient. exe [PID 19181 (13 ticks/0. 26%)
javew. exe [PID 27241 (11 ticks/0.22%)
NLHOTES. EXE [PID 13001 (10 i cls/0. 208
wterm exe [PID 824] (10 ticks/0.20%)
rrvt. exe [FID 8921 (9 ticks/0. 18%)
rxvt exe [FID 2036] (7 ticks/0.14%)
ravt exe [PID 2244] (7 ticks/0.14%)
Rtwscan. exe [FID 10441 ® ticks/0.12%)
24 left
+-E5 Process » Module
+-I2 Module

B, 1OCATHOST (Local)

B e e = e 3 = e I E 3= e I e S S

Samples Distribut... |[Hl Counters 5% . Basic Blocks|”x = 0O

Symbel: HoSymbels

[% £ >
< ?| Total: ticks (B05), time shave (12.05%) (2 rows )

Counter Connt |
Ticks 604

Di sazsembly/0ffsets | Source Code Compiler Listing Profile Details | [} Tava/Hierarchy 8% - Profile Comparison|Temperal Frofiling| 2 =0
Current selection dees mot contain a JITCODE module.

Ticks | %% R .. | Method/Function Nane

5.1.4.5Select default counter

Whenever you have a profile that contains more than one counter, Profile Analyzer will allow you to choose which
is the default counter, used for sorting. Profile Analyzer supports the “sort by counter” feature. A user can select
any available counter as the default “sort” counter. Once the default counter is selected, all editors and views
understand this selection and will sort/format their outputs according to the current active “sort” counter. Following
picture shows this feature:
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H:Dirrtest filesfline-number=-Hello_jawa. out D ftest files/ASI =08
=Py ASD4Z1C3. etm [ 3462091.0 ticks ) [ default counter: Ticks ] Ticks % | Module 25
= I?C. Frocezs > Module 17594 1T.39 fopts javaldevline/J5041
‘H T soso 622 JTrCoDE
+[] PID 2551 [PTD 25511 (100 $ Reselve calls | . Eg?l,i c e JJ%TCDDE
i PID 2579 [FID 2579] (100 Select default counter 4 v ticks 232 5. 1T JITCOLE
| FID 2532 [FID 2582] (100 , 730 4. 68 JITCOLDE
o] PID 2554 [PID 25541 (aoy _ Ducket qazg 4.28 JITCODE
+-[ | PID 2580 [PID 25801 rast a]{i erarchy Management ... AGIELED £Ta 3.83 JITCODE
+-[| PID 2573 [FID 2573] (387 bsC 532 2.50 JITCOIE
-0 | FID 2575 [FID 2575] (a&6 ‘-E'EI Compare this profile with another ... CachMs fg? g f; ﬁigggi
+ PID 2568 [FID 2568] (985 OCDirMs= ' : :
¥ : PID 2581 [FID 25617 (63 I5] Fopulate CodeMiner Database ... DLATMS gig ? gg gﬁééﬂ;vafdevhnefﬁﬂﬂ
+-_| FID 2578 [FID 2576] (230 ICDirMs =78 1.85 TITCODE
1o PID 2556 [FID 25561 (37986 ticks/Z. 53%) 33T 1.32 foptfjavaldevline/J5041
+ PID 2552 [PID 2552] (97833 ticks/Z. 83%) 239 1.22 JITCODE
+.["| PID 2557 [PID 25571 (97621 ticks/Z. 53%) Crl 132 1.1z JITCODE
+ ] PID 2574 [FID 25741 (7602 ticks/2. B2%) e L Lo
| FID 2563 [FID 25683] (47590 t%cksz.SZ%) 039 0.93 TITCODE
+-[] PID 2571 [PID 2571] (37267 ticks/2 B1%) S 0,91 TITCODE
+-| | FID 2555 [FID 2555] (AT230 ticlks 2 S51%) 4 875 0. 52 TITCODE
L PID 2569 [FID 25691 (37124 ticks/Z. 81%) aoT 0.50 JITCODE
+ FID 2564 [FID 2564] (ATOBE ticks/ 2. 80%) T30 0.74 JITCODE
T 40 left T42 0.73 JITCOLE
C BEE 0.BB fopt/jawafdevline/ o041
#- 1 Wodule 4 B51 0.84 JTTCODE
¥ B43 0. 64 JITCODE
531 0.52 JITCODE
530 0.52 JITCODE
G524 0.52 JITCODE e
< >
Total: ticks (101200), time share (2 92%) [ first

Iiu_:]]:ftest filezs/line—number=—Hello_java. out =8
- .ﬂ ASO4Z1CS. etm [ 130T019.0 ticks 1 [ default connter: IFC ] - Y IFC k] | Symbol/Funections ~
= E Frocess ¥ Module 24T 11.15 specijbbiinfr:f[[ﬁoll;ctio
. 3203 10. 27 spec/jbbfinfra/Util/Tisp
- [] PID 2551 [PID 2551] (38953 ticks/2. 95%) The defaultcounter 25 87T oent b/ i ULi1/Di
P , change to IEC ZRAS 8.55 spec/ibbfinfra/Cellectio
H £ fLibi9gc23 z0 (7297 ticks/15. T3%) 1651 5.39 zpec/ibb/infra/Util/Dizp
B . /1ib3951423 50 (272 ticks/0. TOY) 1109 356 java/util/Calendar. get (I
H Fueleus (90 ticks/0.23%) 1109 356 spec/jbb/HewlrderTranzac
H FoModule (55 ticks/0. 23%) 1053 3.38 spec/jbbfOrder. processLi
B/ /libe2.3.2 50 (12 ticks/0.03%) ¥ 936 3.00 spec/jbbfOrderline procs
B/ flitjelscar 23 =0 (5 ticks/0.02%) + T&T 248 java/util/Hashtable put |
H S i 9vm23 50 (3 ticksf0 01%) + BTS 218 specfjlbbfstocld_‘evelTrans
_ J ; BES 2.14 spec/jbb/FaymentTransact
B /.. /Libi%pri23. so 2 vicks/D.01%) Baz 2.03 spec/ jbbfinfra/Cellectis
H oo f1ibj9the23 50 (1 ticks/0. 00%) ¥ BO3 1.93 spec/jbbfDeliveryTranszac
H £ flitpthread-0.80. so (0 ticks/0.00%) 5285 1,68 spec/jbbfinfra/Collectio
+ FID 2573 [FID 2573] (39986 ticks/Z. 35%) + 497 1.59 spec/jbbfinfra/Util/Disp
+ FPID 2582 [FID 2582] (38869 ticks/ 2. 9TH) 4T3 1.52 SPECK_'!bbf%nfrantJ:.lfDJ:.sp
«-[ | PID 2577 [PID 25771 (38703 ticks/2. 96%) ggg 13; Spegjt]?’ll;gf”w.tiégfp
# (] PID 2554 [PTD 2554] (38394 ti cks/2. 94%) 28 Lo Jg::c /;‘H‘J FinfeoiTil fni::
+ FID 2568 [PID 25651 (38078 ticks/2. 91%) 297 0.95 javafutil/GregorianCalen
+ FID 2576 [FID 2576] (38066 ticks/ 2. 31%) 285 0.91 specfibbfinfra/Util/Di=p
+ FID 2573 [PID 2573] (38001 tiecles/Z. 91%) ¥ 273 0.88 spec/ibbfinfra/Factory/F
+ PID 2575 [PID 2575] (37933 ticks/2. 90%) 271 087 jawafutil/HashtablefHash
+ FID 2574 [FID 25T4] (37901 ticks/2. 90%) 285 0.8s5 javaf‘.lltil_{]'[ashtablem{a.sh
+-[| PID 2581 [PID 25811 (37874 ticks/2. 90%) gg‘;‘ g'gé SPezth]?{;;friicﬁl“t;"
# [] PID 2563 [PID 2563] (37861 ti cks/2. 90%) o 0.8 spacs Jbb/infr afColloctid
+-["] PID 2552 [FID 2552] (37850 ticks/2. G0%) . oas 0,78 specs jbbfinfrafCollectio
+ PID 2564 [PID 2564] (37761 ticks/Z. §9%) 771 0,71 sun/util/calendar/Zoneln
¥ FID 7559 [FID 2559] (37724 tiecks/Z. 59%) 207 0.B6 spec/jbbfinfra/Factory/Cw
+ PID 2557 [PID 2557] (37693 ticks/Z. 83%) £ »
+ PID 2556 [PID 25561 (37685 ticks/2, G5¥) ™ Total: ticks (31182), time share (2, 39%) ( first
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5.1.4.6View module sample distribution

The Samples distribution chart shows a tick distribution for modules in the currently selected process or thread in
the process hierarchy.

Note: If you cannot see this view from within the Profile Analyzer perspective, select Windows -> Open view ->
Other -> Profile Analyzer -> Samples Distribution Chart.

This view provides a starting point for determining where you should focus your attention. For example, the
following screenshot shows the graph for a java process using 23.4% of total profile time:

JITCODE

r IibjElvm:ZS.sn[libjEjitZS.suf:]Dther
% 5.2% 2.9% 2

g6 A% 1.1%
This graph shows that the JITCODE module (the module containing JIT-compiled Java methods) was the busiest
module for this process, which suggests that some tuning of Java methods may be advisable.

The following graph (for a different Java program on a different system) shows heavy activity both in j9gc22 and in
JITCODE. j9gc22 is the Garbage Collection library of the IBM Virtual Machine for Java (J9) indicating that the
application may be memory constrained, or may be creating new objects too frequently. The third column (j9jit22) is
the JIT compiler library, indicating that the profile may not have run for very long, since long-running applications
typically have a small percentage of time used by the JIT. (A high percentage of time in the JIT may also indicate
excessive use of invoke_interface calls, which require JIT library runtime support even when executing JITted
methods).
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"\

imjit22

Dther

m::uskrnl ﬁjgdynzz

J2% 30% 17% 10% 24%  2.1%

5.1.4.7View profile details

You can see the detail information of a profile file when you select it in the Process Hierarchy View. We can see it
from the following example:
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H:D:ftest files/line—numbers—Hello_java. out H:D:ftest £iles/AS04ZIC3. etm 3 H:D:ftest files/tprof_e. out = g
=Py A50421C3. etm [ 1307T019.0 ticks ) [ default counter: IFC ] ~ IFC | % | Symbol/Functions ~
= I?c: Process » Module 3473 11. 18 spee/jbbfinfrafCoellections/StringBTre:
- I:l PID 2551 [PID 2551] (38953 ticls/?. O5%) 3203 10,27 specf_?bbf%nfrafllt%lf]]%spla_chreen. put
0 JITCODE (31182 4icks/80. 0S%) 2T36 57T specf_]_bbf:!.nfrafrutllfﬂl_splayScreen. p1-J.t
. R ZBES 8.55 spec/jbbfinfrafCollections/longStatic
Fo flibj9gc23. 50 (T2AT ticks 13 T3H) 1861 5.39 spec/jbbfinfra/Util/Tis=playScreen. put
S0 F1ibi951t23 =0 (272 ticks/0. TO¥) 1109 3.56 jawva/util/Calendar. get (I)I[scorching]
Fucleus (30 ticksf0.23%) 1109 3.56 spec/ jbb/HewlrderTranzaction. secondDi
HoModule (85 ticks/0.23%) 1053 3.38 speo/jbb/Order. processLines (Lepec/jbt
F flibe-2. 3.7 50 (17 ticks 0. 0O3%) + 9368 3.00 speejbb/Orderline. process (Lspec/ jbbS
f flibjclscar 23 so (B +icks/D.02%) + TBY 2.48 java/util/Hashisble. put (Ljava/lang/Ut
o . ¥ BTS 2 18 =zpec/jbb/StocklevelTranzaction proces
= .,'rl?'bJ-QVmZS. o 3 tll_:ksfrn' 01%) [1atE] Z.14 spec/jbb/FaymentTransaction. secondlis=
Ao fLibjO9pri23. so (2 ticks/0.01%) B32 2.03 spec/jbbfinfra/Collections{longBTresk
£ /Libi9the23 50 (1 ticks/0. 00%) + BO3 1.93 spec/jbb/lelivervTranzaction. queue (1%
S flibpthread—0. 60, 5o (0 ticks/0.00%) 525 1.68 =pec/jbbfinfra/Collections/longETreck
+ 2579 [FID 2579] (38586 +iclks,Z2.98%) + 497 1.59 spec/jbb/infra/lUtil/DisplayScreen put
+ 2552 [PID 25582] (38869 ticks 2. 97%) 473 1.52 spec/jbb/infra/Util/DisplayScreen. put
5 2577 [PID 257T] (38703 ticls/Z. OB%) 408 1.31 s.pec;'r_ibl_:u'rinfrafrlﬂ.:ilfr]]ispla_chreen. pu?
H o554 [PID 25541 (38394 4icks/2. 94%) 328 1.0% Java.'r?.tll,f'(}regorl _a.n.Ca:!.endar. computeFi
. 328 1.05 spec/jbb/infra/Util/DizplayScreen. put
+ 2568 [FID 25681 (38078 ticlks/SZ. 91%) T 297 0.95 jawa/util/GregorianCalendar. computeFi
+ 2576 [PID £576] (38066 ticls/Z. 91%) 285 0.31 spec/jbb/infra/Util/DisplayScreen. put
+ 2573 [FID 25T73] (38001 +icks/Z2.91%) + 273 0. 85 spec/jbb/infra/Factory/Factory. create
+ 2575 [FID 2575] (37933 ticles,2. 90%) 71 0.87 java/util/HashtablefHashEnumerator. he
¥ 2574 [FID 25741 (37901 +icles/F. Q0% 285 0.85 jawva/util/HashtablefHashEnumerator. ne
5 2551 [PID 25811 (37GT4 +icks/Z. 90%) 254 0.81 s.pecf_]bl.:f1nfrafC011ect1ons,’rlongBTree.
. + 251 0.80 jawa/util/Hashtable rehash()¥
* 2563 [PIN 2563] (37861 t?Cksfz'gD%j + 246 0.7T9 spec/jbb/infra/Cellections/longETreel
x 2552 [PID 2552] (37850 ticks/2. 90%) ¥ 243 0.78 spec/ibb/infra/Collections/StringStat
+ 2584 [FID 25B4] (3TTB1 ticks/Z 853%) 221 0.7l sun/util/calendar /Zonelnfo. getTransit
+ 2559 [PID 2559] (37724 ticks/S?. 59%) 207 0.66 =zpec/jbbfinfra/Factory/Container. allc %
+ ZEET [PID 25571 [3TBQ3 +ticksFZ. 58%) £ >
+ 2556 [PID 255671 (3TESS ticlks/Z. 85%) M| Total: ticks (31182), time share (2. 39%) [ first 100 rows )
Dizazsembly/0ffzets | Source Code | Compiler Listing MM&VQHierarchy Frofile Comparison 3 = 8
Field | value
File D:ftest files/AS0421C3. etm
Original file E:\etune_profiles'My Files'AS04Z21C3. etm
Created on Tue Jul 19 01:24:50 C3T 2005
Available CPFU= 16
Aetive CFUs 16
CPF Ttilization % B9, 464
Crxecle Time 0,831
Elapzed Seconds BOO. 202
ITE 154404, 250
ETR 128095, 500
Instructions/Tran 22537, DB6
Cyeles/Inztruction 1.988
Tatal MIFS 9653, 145
< >

A file A50421C3.out is opened, and its corresponding information shows up in the Profile Details View.

5.1.4.8View resolved call information

When you open an IA32 profile, Profile Analyzer can analyze the disassembly in it to identify all call sites that have
an immediate address as a target, and can attempt to connect those call sites to target symbols. This is done
automatically for you if the Resolved Call Information view is visible. The following shows the Resolved Call
Information view for a method selected from the jvm.dIl module:
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# ¥isual Performance Navigator — tprof_e.out — Eclipse SDE

File Edit HNavigate Search Froject Bun Tests Run Window Help

i U RE e o | e s B MMvisusl Fer... ¥
4-.'- Frofiling Resources i3 = I:I'J_‘.line—nwnbers—]{ello_'java. ont Iqu_‘.listingl. etm =8
ik = 0 F® T tprof_e. out .
. =Ty Frofile tprof e out (3194 tiecks) Ticks % | Symbal
_s lﬂ_CALHDST C[T.ocalJ. 5 + ch: Frocess > Module > Thread m
o1 38 Hen andigunstion, 2B Thread > Meduls 1 11.1 resolveClas{sonstantFromPC
LY aueond C”“f;:frjr?“”“ i ; 8 testS (3450 ticks/98.TH) 1 111 realObjAllsc
o T: Di S Sf. 1..35 C:hruntime—workspace ' FPerformance In o2 main (44 ticks/l, 25%) i iii ?&tiﬁ%;;;c:[ﬁounter
o T eardsEannainatten] G T Nem d1108 ticks/Z0, 4%) S Lo
¥4 Copy of Few Configuration m i \hal, d11(8 ticksf15. 1%) 1 11.1 clResolweConstantFoolMethod
=N _1 iBM-DCDlEBDEEB‘l indews) i SRR ?C =, 3 1 11.1 clFindClassFromClassLoader
& @ c:b . teip A1 ticks/13.8%) 1 111 clAQdUTFaString
i g Rl Ll O ERRELLON 8 c:\. . MNTDLL DIL (B ticks/13. B%)
= ie““ Ff\lder_ . B C:h. . hntoskrnl. exe (5 ticks/13.5%)
WL iprofilesilistingl;etn - [ o\ hpi. d11(Z ticks/4 548)
P C:dprofilesitorof e cut [ C:%. . \EERNEL32. DLL(2 i cksf4.54%)
. B, inefiles)]ine—nonhere—Halla iama ot . kot Bl jprof dIL(L ticks/2.27T%)
= B coh . Mite 110 ticksS2 2TH)
L Resolved Calls i3 ST B c:h . \SYMEVENT. SYS (1 ticks/2. 2T%)
= | Bl ch . \Htfs sps il ticksS2.2T%) i -
Symbel: soifDae B C:\. . MSVCRT. 1101 ticks/2. 27%) J
Module: C:%JawahjZ=dkl4Zhjrebintclazsichjwm. d11 Total: ticks (3], time share (20 4%]
'rocess! Jawvaw. exe_cbl, Jawa. exe_bd0, jawvaw exe_cTc - = ——
[y Disaszembly/Offsets &3 g E 1 Jisa (]
Enown callers (calls to here; ticks in caller) ) !
Offzets for: seMAI: (211 processes, no loop detection_)
Symbol Calls [ Ticks Dffset | Bytes Disassenbly | Renarks
Enown descendants f(ealls to descendant from all sources; ticks in d
Symbol Calls Ticks
clI=Instancelf g 1
resalveClassConstantFramFC T 1
xelleleteNativeFrame 1 1
£ b

5.1.4.9View basic blocks

A basic block is a block of instructions that contain a single entry point and at most two exit points. Basic blocks are
a concept used by compilers to perform dataflow analysis and to perform effective optimizations. Profile Analyzer
attempts to detect basic blocks by analyzing the targets of all branch instructions within the disassembly for a
symbol. Note that the basic blocks detected by Profile Analyzer may not match the basic blocks indicated in a
compiler listing, as the compiler may use a higher-level basic block structure that includes internal branches. For
example, a single source or intermediate-language instruction would likely not span multiple basic blocks from a
compiler perspective. However, some source or intermediate-language instructions may result in multiple basic
blocks at the disassembly level. An array assignment operation in Java is one such instance: the assignment is a
single source statement, but may require both a null check and an array bounds check, each of which are
intermediate-language instructions that may result in multiple conditional branches in the resulting disassembly.

You can see basic block information by choosing Windows-> Show View -> Other... -> Profile Analyzer -> Basic
Block or just find it in the left panes.

When you open a process, you can see its basic block information as follows:
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%] Basic Block 57  Symbol Distribution 4 =
-1 E
BE1
Ticks: 22

BEZ
Ticks: 15
L
;1H________:_
T
Ticks: 1
L4 W
L4 b

Each basic block has a number (BB1, BB2 etc.), a tick count, zero or more incoming edges, and one or two
outgoing edges (a terminating basic block does not have any outgoing edges). Each block with ticks is colored red,
magenta or blue according to the same rules used to determine symbol tick color, and shaded according to the
relative tick count of the basic block as compared to the symbol as a whole.

You can click on a basic block to highlight its incoming and outgoing edges in red:

A Sinbol Distribution 4 =

BE1
Ticlks: 22

BES
Ticlks: 18

L
" -

T ui
Ticlks=: 1
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In this view, BB2 was selected, and its outgoing edges to BB3 (the "fallthrough" basic block) and BB4 (the target
basic block) are highlighted.

5.1.5Profile Comparison

The following are tasks you can do to compare profiles within Profile Analyzer:

5.1.5.1Compare two profiles

" )

Click the Compare two profiles ] button in the Profile Comparison view toolbar. Alternatively, for any
open profile, right-click in the process hierarchy view and select Compare this profile with another.

In the Profile Comparison Wizard, select two profiles you want to compare. The wizard supports
compressed (.etz) profiles. Comparison of tprof profiles is still limited in that it does not expose compilation

levels.

Click Next. Enter the following values for each profile:

o

Transaction rate: The transaction rate is the number of transactions completed per elapsed
second. What we call a transaction varies from workload to workload, but it is a consistent indicator
of the amount of work we are doing per second. If we are running background jobs, the number of
transactions might be the number of jobs. If we are running an HTTP server, the number of
transactions might be the number of HTTP requests we have served. For each type of workload,
the transaction is clearly defined.

CPU utilization: CPU utilization is a percentage that describes how busy servers are. It is defined
as the average utilization of all CPUs in a server.

Number of CPUs: This is the number of CPUs available to the system in each of the profile runs
being compared. It is very common that we compare runs with different number of CPUs. For
example, we may compare a 1-CPU run against a 4-CPU run to determine how well a workload
scales up as we add CPUs to the configuration.

4. Click Finish. Two files are loaded and opened.
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5. Right-click the process, thread or module of the first file in the process hierarchy view which you want to
compare and select Mark for comparison.

S E: STOOLS debnalyzerfppefsort. etm M I;IJ_‘ £79.186.13. T2/ dataf=ample profile/ GV winwp_ 20051026 out = O
= ’H E:/TO0LS/Codednal yrer, ppofsort. etm [ 5329.0 ticks ) [ ticks | %l Thread | MD"_‘
= E Frocesz > Thread » Module 1712 55.33 zort TID 11346869 [TID 1134R69] . /=
= D zort [PID B o 14 B3 sort TID 1134669 [TID 1134689] . f=

Select default counter b 0.03 zort TID 1134669 [TID 11346691  un
=g =art TID 11354f Bracket N

f=art (300
Funix 0t :’Hierarch}' Management . ..
wait [PID 49176]
wait [FID §136]
wait [FID ST372] EEI Compare this profile with another ...

wait [PID 532T4]

vpn_tprof [FID 3¢ -@ Populate CodeMiner Database ...
wpo_tprof [FID T30B0] (1 ticks/ 0. 02%)

sh [PID 3809561 (1 ticks/0.02%)

ocess 2 Module

odules

Mark for comparison

OO 00000

i]'l!,i]','!,+++++++
=

.
£ | »
A3 | ¥ Total: ticks (3084), time share (58.06%) (3 rows )
6. Go to the other profile, right-click the process, thread of module of the second file which you want to be
compared with and select Compare with <filename>.
HJ_: E: fTOOLS/Codepnal yzerppef zort. etm . =8

=T F/9.186.13. T2/ data/sample profile/GY/winxp 2005102 ~

swchost. exe [FID 1032] (B ticks/ 0. 03%)
eclipze. exe [FID 2252] (4 ticks/0. 05%)
iexplore. exe [PID 3068] (3 ticks/0.04%)
RBtwscan exe [PID 1556] (2 ticks/0. 03%)

T-1-:--3 ... ToTn 4047 /™ o - fn A’ — ‘ |

i Total: ticks (BB3S), time share (38.19%) [ 10 rows )

¥ I1'3_ Frocess  Thread » Module BEOS 99.59 C:\WIFDOYS\Sy=tem32 \DRIVERS \intelp) —
o E Process > Module 1z 0. 18 C:\WIFDOWSh=system3Z2hhal, 411 B
" B 0.09 C:WWINDOWSh=system32hntoslanl. axe

+ IdleFroceszz [FID 0] : k S TVERS \ SEFOR

#| | Clock. exe [PID 496] (651 ticks  Select default counter Y TVERS\e100b3

+ iexplore. exe [PID 28841 (110 t Buclet b RIVERS'ialmntt

¥ wemon. exe [FID 1420] (B8 ticks 1"]‘[ierarchy Manazement . .. AIVERS \topip.

# (] Systen [PID 4] (B3 ticks/0.82% {IVERS \usbhub.

+ iclient. exe [PID 580] (45 tick IH Merze this profile with another ... ggg:;&gﬁa

+ Explorer. EXE [FID 1340] (23 ti

+ Javaw. exe [PID 2280] (18 ticks Mark for comparison

- iexplore. exe [PID 40561 01T ti Compare with E:/TOOLS

+ esrzs. exe [FID 1900] (15 ticks rECompare thigiprofile with another ...

+ emd. exe [PID T28] (12 ticks 0.

+ HLHOTES. EXE [FTD 9401 (11 tick & Populate CodeMiner Databaze ...

+ ntaslddr. EXE [FID 2416] (8 tick

T

¥

¥

T

| £

|

|~
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7. In the Profile Comparison view, the detailed information of modules you have selected to compare is
listed as follows:

== Profile Comparison X ": I.I:Ll e TR, =8

First Hode: E:/TOOLS/CodeAnalyzer/ppefsort. etm—sort—=zort TID 1134689 f=ort
Second Hode: //9.188.13. T2/ dataszample profile/GY winxp_ 20051026, out-IdleFrocess

SCFU_1 | WCFU 2 | us/Tx 1 | us/Tx 2 | us/Tx_delta | $change | #total | $accun | Module | Symbal |
[55.04] 86,191  [0.58]  [008&] [028] [43 501 [Total=]
85. 84 0.86 0.86 304,94 304,84 % \int...  NoSymbels
32,13 0.3z -0. 32 -114.13 190.82  fsort . xExXsart
25.91 0. 26 -0. 26 -92.06 93T f=sort . xxxshow
0.16 0.00 0.00 0,55 99.31 C:% . %hal... HoSymbols
0.03 0.00 0.00 0.2 99.59 C:% .. ‘nto... HoSymbols
0.04 0.00 0.00 014  93.72 C:% . \USB... NoSymbols
0.01 0.00 0.00 0.05 99.77 C:% .. %elD... HoSymbols
0.0t 0,00 000 005 9382 C:%  \HID . HeSymbols
0.01 0.00 0.00 0.05 99.86 C:% .. %hid.. HoSymbols
0.01 0.00 0.00 0.05 93.91 C:% .. %ial... HoSymbols
0.01 0.00 0.00 0.05 93.95 C:% .. \tep... NoSymbols
0.01 0.00 0.00 0.05 100.00 C:% .. %usb... HoSymbols

5.1.5.2Understand the calculations

The comparison tool uses the normalization factors entered in the Profile Comparison Wizard to calculate the
microseconds of CPU consumed per transaction (us/Tx). Since the us/Tx values are computed on a per transaction
basis, they can be compared directly from profile to profile.

The us/Tx values are calculated as follows:

1. Calculate percentage of total ticks in the specific symbol:
CPU% = Ticks in the specific symbol / Total ticks in the profile run

2. Calculate transactions per busy second:
ITR = Transaction rate / CPU utilization

3. Calculate total CPU microseconds per transaction:
Total microseconds per transaction = 1,000,000 / ITR * Number of CPUs

4. Calculate average CPU microseconds per transaction in the specific symbol:
us/Tx = Total microseconds per transaction * CPU%

5.1.5.3Save a profile comparison

1. Click the Save Comparison button Elin the Comparison view toolbar. Alternatively, right-click anywhere
in the view and select Save Comparison from the pop-up menu.

2. The Save As dialog opens. Browse to the desired directory and enter a file name.

3. Click Save. The comparison will be saved as a Profile Analyzer comparison (.etc) file. This file contains
both compared profiles (zipped) and the normalization factors used in the comparison.
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5.1.5.40pen a profile comparison

1. Inthe Navigator view, double-click the Profile Analyzer comparison (.etc) file.

2. Both compared profiles will open automatically in the Profile Analyzer editor as temporary files, and the
Comparison view populated.

5.1.6Profile Merge

If user has profiled a benchmark multiple times using TPROF, he can merge the .out files for these runs using the
Merge Wizard in Profile Analyzer. This can be useful for several types of situations:

® [f user is going to measure a short-run application (or a short-run phase such as startup of a JVM during a
benchmark), each individual profile may have too few ticks to draw meaningful results, but a with a merged
profile patterns may begin to emerge

® If user is going to measure different CPU events (ticks, data cache misses, branch mispredictions) on different
runs of a benchmark, he can merge these runs and see the data for all counters in a single profile

® If user wants to compare two runs, he can use profile merging to see which processes, modules, symbols, and
symbol offsets were active in both runs.

To merge several profiles, at least one of them must be opened. Then follow these steps:

1. Right-click in the process hierarchy view and choose Merge this profile with another.

2. In the Merge Profiles Wizard, select one or more profiles from the current project and click Add >, or use the
Browse button to open a file dialog to select profiles from other locations. Note that Profile Analyzer will only let
user to add profiles whose platform matches the profile already added to the list. Click Next.

3. On the Select processor type from platform family page, select a CPU type (this option is only available on
platforms where different CPU types support different counters). Click Next.

4. On the Counter options page, user can select each profile in turn and chooses what counter to attribute its
events to. One of the profiles must be the "primary" profile; this is the profile used to merge other profiles into. Click
Next.

5. Select a file name and click Finish.

At any time the Finish button is not grayed out user can click it to merge immediately.

When user merges profiles, Profile Analyzer creates a new file with a .etm extension (ETM=e-Tune Merged). This
file is in a Profile Analyzer-supported XML format. Profile Analyzer also opens the file immediately after the merge.
This profile looks much like ordinary TPROF profiles when viewed inside Profile Analyzer, with three differences:

® Processes, modules, symbols, and offsets that had data from more than one source profile are colored in
green

® Multiple counter columns may appear in the Offsets view as well as ticks, if user chooses different counters for
each source profile.

® No threads data is available, as it does not make sense to merge thread data from separate runs.
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5.1.7Symbol Analysis

The following are tasks that you can perform to analyze symbols within Profile Analyzer:

5.1.7.1Code Miner support

The Code Miner support in Visual Performance Analyzer enables you to populate an SQL database with
information from Profile Analyzer profiles, and then perform SQL queries on the database to detect performance
patterns that are not easily detected by traditional profilers. The database tables allow you to associate profile
counter information, symbols, and disassembly instructions so that you can find inefficient or highly active patterns
of instructions, instruction sequences, symbols, register usage, and so on. For example, a Code Miner query can
be used to find the hottest pairs of sequential instructions, or all symbols that contain a particular instruction
sequence, or all symbols that are hotter than a certain threshold that have a certain pattern in their name. Code
Miner is ideal for analyzing flat profiles, namely profiles where no single symbol uses more than a fractional
percentage of total ticks. In flat profiles, the objective is to find patterns of disassembly code, or usage patterns of
certain types of symbols, that are inefficient. Without Code Miner it is extremely difficult to determine which patterns
are worth investigating. Because Code Miner lets you determine the overall cost of a particular pattern within an
entire module or an entire profile, you can use it to detect the patterns that will yield the maximum benefit when
optimized, replaced, or eliminated.

Code Miner user interface support within Profile Analyzer includes a Code Miner wizard for populating data from
a profile, and two views: a Code Miner Query view, that lets you query the Code Miner tables for a particular
profile to find patterns of interest, and that displays the results in a sortable column-based table; and a Query Tree
view that saves queries and database configurations so that you can easily locate, edit, re-run past queries or
gueries imported from another user, such as Compiler listings.

5.1.7.1.1Populate Code Miner Database

In Profile Analyzer, you can choose to keep profile or trace file data into DB2 database. This can be realized via
Populate Code Miner Database Wizard. Every time when you open Populate Code Miner Database
Wizard, you can choose to create new table, append to existing table or clean tables. If you decide to keep data
into database, the prefix of table which is designed to store data should be defined at first. In the next page of
wizard, given name, host, port and admin password, Profile Analyzer can get access to the database and populate
data automatically. Please follow the steps below to populate profile file into new table in existing database:

1. Open a profile file and right click.
2. Choose Populate CodeMiner Database.

3. Defines table prefix, create new tables on database and include proper fields as you need.
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-'%Pupulate Codeliner Database Wizard

Populate Codeminer Database - Profile settings E——
Select the data to be populated inte the database. '

FPath te¢ the listing file:

R OR R
Fath to¢ the listing directeory:

| ]

Table prefix (X¥¥X¥, where X¥YY DISASSN is a resulting table)
[W|Formiate 1istine file

Fopulate profile data

DCreate OPCODE/OPERAND fields in disassembly

DCreate instructicn type fields in disassembly
DCreate new tables in database

@Append to existing database

DLog detailed sgl messages

4. Input db2 connection information into next wizard page. Be sure to pass firewall so as to connect database.

DLM Alphaworks Page 68 of 240



IBM STG - Performance Visual Performance Analyzer

- . -
5 Populate Codeliner Database Wizard

Populate Codeminer Database - DB information E—— £

Enter the database connection infermation. ﬁ "@

Database Name:

VEh |
Username:

DEZinst2 |
Password:

kAt |
DEZ Host:

9. 186, 10. 109 |
DEZ Port:

50001 |

Next > Finish ] ’ Cancel

5. Click Finish

5.1.7.1.2Code Miner Database Queries

To check data in database, run query in Code Miner Queries. Please follow the steps below:
1. Create a new connection to the db2 database above through Code Miner Queries or Query Tree view
¢ Press Edit button in Code Miner Queries view

» Right-click and choose Define Database Connection

Disassembly/0ffsets | Source Code m-ﬁefﬂiner Hueries 5 =0

— %Database definitions

dbZ conmection
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2. Input sort in Prefix box and press  to list fields and tables with input prefix

-
Temporal Frofiling|Query Tree Inlined Calls P =8

dbZin=t2@3. 186, 10. 10950001, /VFA Edit Prefix: |SIZIRT L|

El El @l El ;l El El _| Title: Group: no group selected

"VPA:SORT 57

Prefix I Table I Field name Type Leng

ZO0RT DISASEH EID BEIGINT 2 !

Z0RT ADDRESS EIGINT = 7
& OFFSET BIGINT =

ZO0RT DISASEH ETTES VARCHAL Z5E&

S0RT DISAZEHN DISAZSEEMELY VARCHAR 1024

Z0RT DISASEHM ZEQ INTEGER 4

Z0RT DISASEHM OPCOLE VARCHAT ZLRE

Z0RT DISASEM OPERANDE | VARCHAT 1024 ¥

£ i b

3. Choose lines and right-click to add select statement to query
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-
Temporal Frofiling

Query Trae

Irlined Calls=

dbZin=t2@3. 1586. 10. 109:50001VEA

Edit Frefix: |SEIRT

ol | @l 8| ~| | 2| %| -

Group. no group selected

S0RT

S0RT
S0RT
SORT

VEA:SORT 53 )
Prefix I Tahle I Field name Type Leng
SO0RT DISASEM SIn EIGINT a2 _|
Z0RT ADDERESS EIZINT T

IGZINT
b =tatement to gquery

4, Pressg to run this statement in database

-
Tamporal Frofiling

Select all TEGER 4
DIZASEM OPCODE TARCHAR ZE&
DIZAZEM OPERANDS VARCHAR 10z4 ™
I >
-
Inlined Calls eMiner Hueriez XX *a = 0

Query Tree

dbZin=t2@3. 186. 10, 109:50001 7 VEA

Edit Frefix: |SDRT

SELECT dis. offset

FREOM “disas=m dis

Group. no group selected

=i @lEI;lﬁlélil Title:

Run query]

VEPASORT &
Prefix I Table I Field name Type I Lemng
S0RT DISAZEHN SID BIGINT = .
SORT DISAZEM ADDEREZS EIGINT = E
) M EIGINT =

ZO0RT LIZAZEM BEYTEE VARCHAT ZEE
S0RT DIZAZEM DISASSEMBLY WARCHAR 1024
S0RT DISAZEHN SEQ INTEGER 4

SORT DISAZEM OPCODE VARCHAER Z55
SORT LISAZEM OPERANDS VARCHAR 1024
£ il ¥
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5. Double-click instruction item in new pop-up tab to view the profile this instruction belongs to

Temporal Profiling|Query Tree|Inlined Calls P =8

dbZinst2@9. 186, 10. 109:50001//VPA Edit Prefix: |SORT |

SELECT dis. aff=et
FEOM “disas=m dis

ﬁ| EF'| E]| F| 4...-| él| |"_L| %| Title: Group: mo group selected

V4 SORT Untitled:1B:52 44 i3

Offset | )
o =B
o n 1n profile

u]

] Select all

u]

I} W

Hext 200 | Hext 1000 | Hext S000 |

5.1.7.2Couple with Code Analyzer

Profile Analyzer can integrate with Code Analyzer for better navigation and comparison of module information
between profiling file and executable file. This function can be initiated in generic hierarchy view. Then you can
scroll both kind of information in Disassembly/Offsets view of Profile Analyzer and Instruction Table view of Code
Analyzer at the same time. To couple with Code Analyzer, be sure to have both profile and binary file containing at
least one same module. Please follow the steps below:

e Open a profile file.
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& Profile Analyzer — E:/T00LS/ppc/sort.etm — Eclipse SDE

File Edit HNawigate Search Froject Eun Wfindow Help
i ¥ < % Jan B Q- |4 [ Profile An... =
9.'- Frofiling Reso. .. 3 =8 =5
W9 9y 7 || = %y E/TO0S ppe/sort stm (53200 ticks ticks 8| Module | Symbol/Functiens &
] ch_ Process » Thread » Module 2207 41,41 funix L_cede_end_point
! LOCALHOST (Local) ) 1712 32.13 . fsort . ummmsort |
+ I:_ Proceszs > Module
R 1381 25.91 . fsort . xmmshow
2z 0.41 funix L_confer_end peint
z 0.04 funix .waltproc
1 0.02 funix cutil_upd curr_tb_g
1 0.02 Jfunix _mostore
1 0.02 Jfunix Clow
1 0.02 funix pes_glue
i 0.02 funix .unlock_enable_mem
%
£ | >
‘ Samples Distri... 3 “» =8 ‘_ | l Modules ( 10 rows ) -
I_I ‘ = E} Dizassembly/0ffzets I3 Source Code Compiler Listing Profile Details 5 =0
g = L
| fzort Z
r
55. 04% 41.96%
root: Modules — Total ticks: 5329, tir
root: All module under Modules

« Navigate generic hierarchy view, click a module and view its disassembly and offset information by
pressing ENTER button.
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& Profile Analyzer — E:/T00LS/ppc/sort.etm — Eclipse SDE

File Edit HNawigate 3Search Froject Eun Wfindow Help

rﬁ - P € ¥ %8 0 3 8 m E‘q % - Q'_' * ﬁ [ Profile An. .. »
—-.- Frofiling Reso. .. 3 =8 =0
= 09 %y 7| =Ty E/TO0LS ppe/ sort. etm ( 5329.0 ticks ticks % | Symbol/Functions -~
C k * -t
+ I:_ Process » Thread » Module = B
! LOCALHOST (Local) - I?C. Frocess > Module 1581 44435 | axxshow

= I;C_ Modules
Fsort (3093 ticks/S8. 04%)
| funix (B236 ticksSd41. 96%)

w
@ Suples Distri... 50 70 T O < | ¥ Total: ticks (3093), time share (55.048) (2 rows J
I_I ‘ = EI Dizaszembly/Offzets 3 Source Code Compiler Listing|Profile Details P =08
Offsets for: .mxmxsort [ fsort) g » + :'I -
E Offset | Evtes | Disassembly | % | " —
[ Ox00000000 S4Z1£ffk0 st rl,-20(rl) |
Ox00000004 Q08100685 stw r3,+104(rl)
Ox0o00oooog Fg&00000 1li 3,40
Ox0000000c 0610044 stw r3,+68(rl)
COx00000010 2010044 luz r3,.+680xl)
Ox00000014 Zoc03000a compi cr0, 0,3, +10
TJ'L‘DXDDDDDDJ.S 408001Ec bc BO_IF_NOT,CRO_LT,Ox144
55 35% 44 £5% 0x000000Le 28600000 1i ¥3,40
Ox00000020 20810040 stw 3, +640(xrl)

module: . fsort — Total ticks: 3093, t:
module: A11 Symbol under . fzort (_

€

AemAAAAnT A AncTAnan Tmem e LA daa1t

|

» Right-click this module symbol in generic hierarchy view. In popup menu, choose " Open in CodeAnalyzer".
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& Profile Analyzer —

Visual Performance Analyzer

TOOLS/ppc/sort. etm — Eclipse SDE

File Edit HNawigate Search Froject Eun Wfindow Help
] P LAl 34 B Q- |4 B i Frofile hn..  ®
!.! Frofiling Reso. .. i3 =8 =5
9y 7 =Ty E:/TO0LS/ppedsort. etn ( 5329.0 ticks ticks % | Symbol /Functions | -~
o o y
C 55.35 . xxmmsort
+ I:_ Process » Thread » Module 171z
LOCALHOST al e
! Locall - H:- Process  Module 1381 44 B5 | wxashow
= I;C_ Modules
Select defanlt counter 4
fu
Bucket L4
i‘, Hierarchy Management ...
%EI Compare this profile with another ...
-@ Populate CodeMiner Database ...
i
. . 2 = Hqille | - . L b
. Samples Distri... 02 1 b A Total: ticks (3093), time share (55 04%) (2 rows )
I_I . = E} Dizassembly/Offzets I3 Source Code Compiler Listing Profile Details 5 =0
Offsets for: .mxmxsort [ fsort) g o t :'I -
R ||
Offset | Bytes | Dizassenbhly | % | s
Ox00000000 S4Z1£ffk0 st rl,-20(rl) |
Ox00000004 Q08100685 stw r3,+104 (rl)
Ox0o00oooog Fg&00000 1li 3,40
Ox0000000c 0610044 stw r3,+68(rl)
Ox00000010 2010044 luz r3,.+680xrl)
Ox00000014 Zoc03000a compi cr0, 0,3, +10
?];‘DXDDDDDDlS 408001Ec bc BO_IF_NOT,CRO_LT,Ox144
55 35% 44 £5% 0x000000Le 28600000 1i ¥3,40
Ox00000020 20810040 1) 3,t64(rl
module: . fsort — Total ticks: 3093, t: nxnnnnnnqﬂ O, ‘S v r‘_"lfﬂfr‘:: -
module: A11 Symbol under . fzort < >

» Choose the corresponding binary file of this module.
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& Profile Analyzer — E:/T00LS/ppc/sort.etm — Eclipse SDE

File Edit HNawigate 3Search Froject Eun Wfindow Help

Select ezecutable for module ./soxrt {3093 ticks/58.04%) to ... |.'?|D_(| B | i Profile An. .. =
=
BHEE O [ pre -l ek B~ =
- 53 | %| Symbol {Functions | -~
Lﬂca. a1 55.35 . xxmmsort
; Lﬂcaapi. d1l 44 BS | xxxshow
ERIFT
7=
w
cls (3093), time share (58 04%) (2 rows )
=ting | Frofile Details 3 =0
IS W) |sort ﬂ FIF @) | g 5 4 I =
WHZER @) [AlL Files i) = B [ i A
e T T ¥}
Ox00000004 Q08100685 stw r3,+104irl)
Ox0o00oooog Fg&00000 1li 3,40
Ox0000000c 0610044 stw r3,+68(rl)
COx00000010 2010044 lwz r2,+&628{rl)
Ox00000014 Zoc03000a compi cr0, 0,3, +10
?L‘DXDDUDUDlS 408001Ec bc BO_IF_NOT,CRO_LT,Ox144
o5 a5y 44 BS% 0x0000001c 22600000 1i ¥3,+0
module: . /sort - Total ticks: 3093, & Ox00000020 20810040 stw r3, +64(rl) 2
module: 411 Symbol under . fsort < — Tt oo >

e Later, Code Analyzer Perspective opens automatically with this binary file. To scroll Profile Analyzer view
with Code Analyzer view at the same time, be sure to open Disassembly/Offsets view. Now, when you
select an table row in Disassembly/Offsets view, the instructions of this address will be highlighted in
Instructions Table accordingly.
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| 2 CodeAnalyzer — E:\TOOLSyppci=zort — Eclipse Platform

File Edit HNawigate Search Froject Eun Wfindow Help
L=<j - 4 . __EW Ej [F Codetnalyzer
BT @A @ 5B R Q- F Wi an
g‘s’;]—ava
. Inztructions Table &3 g I ¥ =0
B - E)ﬂ " PPL @ IJI = | Dffsets for! . mxmxsort [ fsort)
File: sort.c Function: .xxxxsort Index: 5T BE: addr: DEESEE |BYEES |Disassembly e
hddress Opcode | Mremoni c | Comment | Freg. | Graph |A 000000060 F4ZLLERO S b e .
0x00000004  S0EL00ES stw r3, +104irl)
Oxl00... | 49081, |=tw r3... o | 0x00000008 38600000 1i r3,+0
Oxl00... |0x3880... |1i r3,0 | .BE o | 0x0000000c 30610044 stw 3,468 (xl)
e it oo |- oo | T o o | 0x00000010 30510044 lwz T3,+68(rl)
Ox100. .. 0O=B081. .. lwz.r3. .. _ SeERERE A W cupi cr0, 0.3, +10
BRI, oo GSElE ., GIES oo L = L oxooooools  40800KEe bc BO_IF NOT,CRO L
DO PRIC: 0O r Ibe=Ncs PF 0| _ 0x000000le 28600000 1i 2,40
: 0x000000Z0 80610040 stw r3, +64(rl)
IO PPRII0: o0 P T g 1D N 0x00000024  S0610040 luz r3,+64(rl)
el D0 P10 0O TP ISl S P 0o | 0x00000028  Ze02000a cupi eor0,0,r3,+10
Oxl00... |OxBOB1... |luz #3... o | L ox000000ze 40800100 b BO_TF_NOT,CRO_L
L0002 c00 PP [enp SCP: o | _ 0x00000030  S0610068 luz r3,+l04{rl)
IO TPRII0: 00PN Ibsclcs PR [0 | - 0x00000034 50810040 luz r4,+64(rl)
0x00000038  5484103a rlwinm r4,r4,2,0,2
e | oo o (R el o | 0x000000%c  7ee3Z0Ze luzx r3,r3,rd
IO PRIICE0 1P v oh = PR N 0x00000040  S0al006E luz r5,+104{rl)
T o [0k o oo [P B 0o | 0x00000044  S0cl0040 luz re,+64(rl)
e DO PPRIICIeST TP v e PR N 0x00000048 38060001 addi r6,r6,+1
L O0 P10 C0 S TP [Pl P 0o | 0x0000004c  54c6103a rlwinm ¥6,r6,2,0,2
IO PPN (I0:CUC I lwz.rs' - [0 | 0x00000050  7ca530ze lwzx r5,r5,r6
DL 00 PPl[0:CE O [addiga P N 0x00000054  7c022800 cup cr0,0,r3,r5
D O0-EERIITaS FCE PR s Luii an e o | L 0x00000058  408100be bc BO_IF NOT,CRO &
IO PRIIC e PPN T s PR [0 | 0x0000005:  S0610068 lwz r3,+104{rl)
DL DO P10 100 PP [cnpNCHPE: 0o | 0x00000060  7eE3z0Ze luzx r3,r3,rd
eIV o ] (e ob e ] L ki [0 | q|' . nEnNANNNAE aNATNN4R arm vA 47Fir1Y i
w
cmpi — Compare Immediate D-form

You may also trigger highlighting from Instructions Table of Code Analyzer. Be sure to press Ijlbutton in tool bar.

5.1.7.3View disassembly comparison

In this release, you can compare the offset, ticks and disassembly of two profiles in disassembly comparison view. You can
open Disassembly Comparison view by choosing Windows-> Show View -> Other... -> Profile Analyzer -> Disassembly
Comparison or just find it in the right bottom panes.

To view the disassembly comparison, you should follow these steps:

1. Compare two profiles through Profile Comparison Wizard or just open an .etc file.

2. Open Profile Comparison view by choosing Windows-> Show View -> Other... -> Profile Analyzer ->
Profile Comparison

DLM Alphaworks Page 77 of 240



IBM STG - Performance Visual Performance Analyzer

Dizazzembly/Offzets | Sowrce Code | Jawa/Hierarchy ia Frofile Comparizon X 3 = 8
NE =
Firszt Node: E:/TO0LS/ppes20.24. 1 misc 37 etm
Second Hode: E:/TOOLS {ppef20.24. 2 mizc_B4. etm
SCFU_1 | %CFU 2 | us/Tx 1 | us/Tx 2 | us/Tx_delta | %change | %total | %acoun | Module | Symbe A
[56.51]1 [93.81] [0.57] [0.94] [0.37]1 [B4. 78] [Tot:
0.8e 0.m -0.01 -2.33 9578 mise_ 37 Cfree
g. 03 g. 583 0.0s o0.0g9 0.o1 10.01 Z.2n 9197 fo. . flibe.... HoSwn
0.50 0.o1 -0.01 -2.18 95.80 f... flibe.... . fre:
0.7a 0.o1 0.o1 2.11 ar.91 f.. . flibe.... . _ptr
0.74 0.o1 -0.01 -2.02 95.89 misc_32 . daoid
0.e9 0.0 -0.01 -1.87 94.02 mi=c_32 . doid
087 0.o1 0.o1 1.581 95.83 miszc_ B4 .mall
0.81 0.o1 0.o1 1.86  97.49 /... flibe. ... .mall
0.61 0.m 0.m 1.66 99.15 misc_B4 fre:
0.56 0.o1 0.o1 1.51 100086 /... flibe.... . sra
0.56 0.o1 0.o1 1.51 102.16 misc_B4 . daoid
0. 46 0.94 0. 00 0.o1 0. a0 106. 05 1.32 103.48 /... flibpt... HoSwn
0. 40 0. 00 0. a0 -1.09 102.39 misc_32 .rnal]v
now0 nonn nonn 1 AR A0 AT miea Rd —_—
£ | >

3. Right-click the line in Profile Comparison View and choose Show disassembly comparison

Dizazzembly/Offzets | Sowrce Code | Jawa/Hierarchy ia Frofile Comparison X 3 =8
%E =
First Node: E:/TO0LS/ppci/Z0.24.1 misc_3Z. etm
Second Hode: E:/TOOLS ppcf20.24. 2 mizc_B4. etm
SCPU_1 | %CFU_2 | us/Tx_1 | us/Tx_2 | us/Tx_delta | %change | %total | %accum | Module | Symbe A
[56.51] [93.81] [0.57] [0.94] [0.37]1 [B4. 78] [Tat:
0. a6 0.0 -0.01 -2, 33 'EIS TB misc_32 Cfrec
01 'F‘H Hew Comparison . fr...frli]:u:.... . fre:
0.73 EIT.EII Foo 0 flibe ... . _ptr
074 0.0 [ﬁ]sa“'e Comparison 95,89 misc_ 32 . doid
0. 63 0. 4. 02 misc_32 . doid
08T ] Show dizaszembly comparizon 95,83 misc_Bd .mall
0.6l 0 97.49 F.. . /libe. ... . mall
0.61 O %, Fxpand all 99.15 mi=zc_f4 . free
0. 56 0 100,66 /... flibe.... . srar
0. 56 0 %= Collapze all 10216 misc B4 . doid
0. 46 0.94 0.0o0 0 103.48 /... /libpt... HoSwm
0. 40 0.0o0 Copy 102.39 misc_32 omall s
<_ Select All 2

4. The corresponding disassembly comparison view opens.
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Disassembly/Offsets | Java/Hi erarchy | Profile Comparison |'E'|J DizassemblyCompar... X ! =B

Symbol: . pthread =elf

Line || Off=set | Ticks=s | E: /TOOLSfppcy/20.24.1 misc 3Z2.etm || E: fTOOLS fppoy/20_ 24+
oooooooo (AN rlviem +2.r0,2,0,29 " orlwimm r32,¥0,Z,0, 2
oonoooog PERN lwzx r2o,ra0,r: luzx rZ9,r30,r3
goooooos bl 0xd0l34z594 bl 0xd0l3d4z594 .
gooooode lwz rZ,+20(rl) lwz vz, +Z010(rl)
aooooola 1wz r0,+E8i(r31) lwz r0,+Z2(r31) .
ooooo0ld |2 andi. r0,r0,0x140 andi. r0,r0,0x140
goooools bo EO_IF,CRO_EQ, Oxd0llbefd be BO_IF,CRO_EQ, Ox I
aooooole ori r3,r3l, 0x0 ori r3,r3l,0x0
gooooozo 1 bl 0xdOlZ0z8c bl 0xdOlZ0z8c
aoooooz4 ori r0O,r0, 0x0 ori r0O,r0, 0x0
aooooozs 1wz r0,+3E(r31) 1wz r0,+3Z(r31)
aoooooze andi. r0,r0,0x80 andi. r0,r0,0x30
gooooozao 1 be EO_IF NOT, CRO_EQ,O0xd0llb7dd be BEO_IF _NOT, CRO_E
00000034 addi rd,rl,+64 addi r4,rl,+6d
aooooozs 1i r3,.+0 1i r3,+0
aooooo3e bl Oxdolofazn bl 0Oxdolofazn b/

£ >

There are two rows of hottest bars referring to two profiles which are compared. You can navigate disassembly comparison view
by clicking them as follows:

Dizazsembly/Offzets | Java Hierarchy Profile Comparizon ﬂk Dizaszsemblyl 4 =08

Symbol: | pthread self

Line || Offset | Ticks | E: /TOOLE/ppo/E20_24. 1 misc 3Z.etm || E: /TOOLE/ppos20. 24 #
ooooooon B :lvinw :3,r0,2,0,29 rlwirm r3,:0,2,0,2!
oooooood [N lwzx r29,rz0,r: lwzx r29,r30,rs
gooaooos bl Oxd0l34z34 bl O0xdOl34z54
gooaoodc lwz rZ,+20(rl) lwz rz,+E0(rl)
gooaoolo lwz r0,+23(r3l) lwz r0, +23(r31)
0oooonlg |2 andi. r0,r0,0xl40 andi. r0,r0,0x140
goooools bec BO_IF, CRO_EQ, Oxd0llbefd bec EO_IF, CREO_EQ, O
gooooolec ori r3,r3l,0x0 ori r3,r31l,0x0
gooooozo 1 bl OxdOlZ0z82c " bl 0xdOlz0zge
gooaooE4 ori r0,r0, 0x0 ori r0O,r0,0x0
gooaoozs lwz r0,+3E(ral) lwz r0,+3E(r31)
gooaooEc atndi. rO,r0,0x80 andi. r0,r0,0x30
gooooozo 1 be BEO_IF NOT, CRO_EQ, 0xd0llb7d4 bc EO_IF_NOT, CRO_EI
00000034 addi r4,rl,+64 addi r4,rl,+64
gooooozs 1li r3,.+0 li 3,40
gooooo3c bl Oxd0l0faz0 bl OxdOlofaz0 b

£ >

To right-click and select menu item, you can sort columns by source line number or offset.
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Disassembly/Offsets | Java/Hi erarchy | Profile Comparison |'E'|J DizassemblyCompar. . .

Visual Performance Analyzer

ko)
q

I
|

x

Symbol: . pthread =elf

Line || Off=set | Ticks=s | E: /TOOLSfppcy/20.24.1 misc 3Z2.etm || E: fTOOLS fppoy20_ 24+
oooooooo (AN rlviem »2,r0,2.0,29 rlwinm ¥3,r0,2,0,2!
ooooooog PERN 1wzx r29,ra0,r: luzx r29, ¥30,r3
00000008 bl Oxd0l34Z94 bl Oxd0l34794
0000000: lwz ¥Z,+200rl} luz ¥Z,+20(rl)
00000010 lwz r0,+28(r3l) luz ¥0,+28(r3l)
i E: [rder dizassembly by source line number or0, Hulald
00000018 L CRO_EQ,Ox
ooooo0lec EE Order dizaszembly by offzet 31,0x0
000000Z0 F0ZEC
00000024 B Copy 0, 0x0
000000Z8 Selest ALl 27 (ral)
000000Zc ¥0,0x50

Show Count N

00000030 H Leuniers NOT,CEO_Ei
00000034 addi rd4,rl,+64 addi r4,rl,+64
00000038 1i r3,40 1i r3,+0
0000003c bl OxdOLlOfa30 bl Oxd0LlOfa30 ¥

£ >

5.1.7.4View offsets and disassembly

Profile Analyzer can disassemble the instruction stream for any symbol for which such a stream is available.
Disassemble support is available for the following platforms:

* Intel IA32

 AMD-64 or EM64T (same instruction set)

« PowerPC

e ZzSeries

+  CELL/B.E. (both PPE and SPE)

Whether the profile contains an instruction stream is dependent on the profiling tools used to create it.

For JITCODE (JIT-compiled Java methods), instruction streams are available if the JPROF library was loaded with
the JVM (using the -Xrunjprof option), the jints sub-option was specified as part of this option, and the log-jita2n*
files produced were available at the time that mergetprof was run. Only the IBM Virtual Machine for Java supports

the JPROF library.

When disassembly can be generated for a symbol, Profile Analyzer displays a table containing instruction
addresses, the bytes for each instruction, the instruction sequence, and tick information. The following view shows
the disassembly for a Java method on an Intel IA32 system:
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Code Distribution Comparizoen ¥Wiew |Class Hierarchy £...

Visual Performance Analyzer

Nffsets for: Hello. foolI)V (Process jawa exe dlc)

Offset | Bytes | Disassenbly
OxlO0bo4eds 33db HOR EEX,EBX
OxlOboddta  SEff TEST EDI,EDI 9_36 31
0xlO0bodele 85db TEST EEX,EBX
Oxl0bode0b 85c0 TEST EAX,EAY 020 1
OxlO0bo4e?d  S93ecOs SUE ESP,SH
0x10b24dd0 83ec0s SUE ESP,SH
Oxl0b34df8  Zbfa SUB EDI,EDX z¢.7 B
0xl0b24ded  cleblf SHE EEX,31 8.45 28
OxlObSddes clials 2AR EDX,E 14.= [EE
0xl0bo4e0z cz0400 RET 4H 1.51 ]
0xl0bo4dde 53 PUSH EEX
OxlObodede 50 PUSH EAX
0x10b94e39 50 PUSH EAX
OxlObodedf Eafe PUSH ZeH
Oxl0kh34s3a tafe PUSH ZeH
0xl0bo4die b POF EEX z.71 :
Oxl0bodeE? 8blz MOV EDX,DUORD DTE [EDX]
0x10b94e5l 8b15407a5d34 MOV EDX,DUOED PTR [245d47ad0H]
0xl0bo4ddd  Sb7cz4l0 MOV EDI,DWORD DPTE [ESP410H] 0.&0 ]
0xl0b94e70  bE0SO00000 MOV EDI,SH
0x10b24e35  bfs014ds00 MOV EDI,0d81460H
OxlOboddeb Shda MOV EEX,EDX 9_06 3t
OxlObodelc sbls MOV EBX,DUORD PTE [EAX]
0xl0bo4ezz 8bl4d07asd34 MOV EBX,DUOED PTR [345d7ad0H]
0xl0b94e0f  bbO10OOOOOO MOV EBEX,1H
0xl0b94eda  Shedzdos MOV EAX,DUOED PTR [ESP+SH]
Oxl0bode36 Shd328 MOV EAX,DWOND DTE [EEM+Z2H]
Oxl0bo4ezs S E] MOV EAX,DUORD PTE [EEX] 0.30 1
0x10b94205 8b052021eb0n MOV EAX,DUOED PTR [Oebel30H]

< >

If no disassembly is available, Profile Analyzer displays an Offsets view containing ticks for each offset. The
following view shows the offsets for the NTOSKRNL.EXE module of the same profile; this module has a single
symbol referred as NoSymbols for that symbol data (and by extension, instruction stream of a symbol) could not be
obtained currently:

Code Distribution Comparison ¥iew Current selection. ..

Offsets for: HoSymbols(all processes)

Listing Information i:i, Offsethsm Informa .. 5F

B %

»

1

Offset | 2| Ticks| [
8040b35d 0. 34 1 "
g040bEel .34 1

g040c£80 .34 1

204038 0.34 1

50411848 .34 i

g0412423 0.34 i

S041434c 1.0z IS

20414332 0.6g z

gO0414343 0.68 £

B0414402 0. 34 1

BO041475% .34 1

B04147c 1.0z [E

B041Ef=l 0.34 i

g04la610 .34 i

B041cE30 0. 24 1

gO04lcata .34 i

g04ldla? 0. 34 1

gO04ldzfc .34 1

g041d321 .34 1
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If you are expecting to see disassembly data for a symbol and instead see only offset data, check the following:

There should be a tprof.micro section (for static-compiled methods) or a log-jita2n section (for JIT-compiled
methods) in the profile you have loaded.

The appropriate section should contain instruction data. In the tprof.micro section, the symbol must have a
sequence of lines beginning with C:; if no such lines exist in the tprof.micro section, the -off option may not
have been specified in the POST options (if you were manually profiling). In the JITA2N section, after each
symbol there should be a sequence of binary bytes or hex data.

You may be able to view the disassembly by switching to the Disassembly view. Click on the pulldown
menu at the top right of the view and ensure that the Show disassembly item is checked.

5.1.7.4.1Navigating the Disassembly/Offsets View

You can quickly navigate to areas of high activity in this view using either the Hotness bar or a combination of sort
and selection actions:

DLM

Navigate to hot areas by sorting and selecting

You can click on any column in the offsetAsm Information view to sort by that column. Repeated clicks on
the same column reverse the previous sorting order. To navigate to hot areas in a symbol you can follow
these steps:

1. Click on a column heading that relates to CPU activity, to sort the view by that column (e.g. Ticks,
%CPU activity, or a CPU counter if the profile contains CPU counter counts). The lines with the
most events are sorted to the top.

2. Select aline of interest; the top line should be the one with the most events in the column you
selected.

3. Click on the Offset column heading to sort by offsets again. The busy line you had selected in the
previous step remains selected and remains in the viewable area.

If your platform supports symbol call resolution (currently only the x86 and x86-64 platforms, as these are
the only platforms in which direct relative or absolute branch instructions are used to make calls to other
symbols), you can also quickly find calls to resolved targets by sorting by the Remarks column. The
following shows disassembly for a JIT-compiled Java method, sorted by the Remarks column so that lines
containing call targets are displayed at the top:
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Offset
o O0x0256DEDO
o O0x0256E920
o O0x0256F158
o Ox0256C7FA
o O0x0256D041
s O0x0256DDEL
. O0x0256DFDE
o O0x0256E0DS
o O0x0256E7EE
o O0x0256E85E
o OxXx0Z56ELAZE
o O0x0256EBZ8
o O0x0256EFCS
o O0x0256F06A
o O0x0256F280
o O0x0256F378
o O0x0256C808
o Ox0256C832
o O0x0256DD0G0
o 0Ox0256DEQZ
o O0x0256DFES
o O0x0256EQFO
. Ox0256E7D3
. Ox0256E873
o O0xXx0256ELA3D
o OxXx0Z56EB3 A

_|Bytes

o |Disassembly | Remarks

ESESDOFSFF CALL Z4CAFEBEH

ES99CA5FSFF CALL Z4CAFEBEH

ES51EEFSFF CALL Z4CAFEBEH

ESFFSCFSFF CALL Z4F24FEH jawva/ lang/ StringBuffer.
ESES47FSFF CALL Z4F24FEH jawva/ lang/ StringBuffer.
ESOF47FSFF CALL Z4F24FEH jawva/ lang/ StringBuffer.
ES2145F8FF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ES2044F3FF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ES3E3DFEFF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ESS9E3CFEFF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ESCE3ILAFSFF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ESD139F8FF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ES3135F8FF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ESSF34F8FF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ES7932F8FF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ES5131F8FF CALL Z4FZ4FEH jawa/ lang/ StringBuffer.
ESDOASFEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ESLSASFEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ES7594FEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ESDES93FEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ESFOS1FEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ESESS0FEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ESO0SSAFEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ES5589FEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ES9FE7FEFF CALL Z25271DDH jawa/ lang/ StringBuffer.
ES9ESSFEFF CALL Z25271DDH jawa/ lang/ StringBuffer.

java/ lang/String.equals (Lijava/ lang/ Chiject
java/ lang/String.equals (Lijava/ lang/ Chiject
java/ lang/String.equals (Lijava/ lang/ Chiject

Visual Performance Analyzer

<init> (Ljava/lang/String
<init> (Ljava/lang/String
<init> (Ljava/lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String
<initr (Ljavea/ lang/String

$1Z_z4cafbd
$1Z_z4cafbi
$1Z_z4cafbi

PV _24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
JIV_24. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..
append (I)Lisva/ lang/ 3tringBuff. ..

You can use the same three-step sorting technique as for offsets, to find calls to a particular symbol:

4. Sort by the Remarks column. You may need to select the column header twice, if no call targets

are visible the first time you select the column.

5. Select the line containing a call target of interest.

6. Sort by the offsets column. The line you had previously selected is now in the viewable area and

instructions are displayed in offset order.

You can double-click on a line containing a call target to switch the current symbol in the offsetAsm

Information view to the target symbol.

Loop nest detection and branch target detection

When Profile Analyzer loads the disassembly for a symbol it analyzes internal direct branches in the
disassembly to determine loop patterns. Any backward branch may be considered the end of a loop,
provided certain other parameters are met. Any block of code detected to be within a loop is indented by
one space; if multiple nested loops are detected, sections of code may appear more deeply indented. In
some cases the level of indentation may be extreme, as in the following example:

- — -
| Disassembly Pemarks

Offset Bytes
Ox0256E319 485895128 MoV QWORD P
Ox0256E51D 453302 ZOF BRDXE,PRDX
Ox0256E520 48895010 MO QWORD P...
Ox0Z256E524 48895018 MO QWORD P.. .
Ox0Z256E528 4858925020 MO QWORD P.. .
Ox0256E52C  4C5930 Mo QWORD ]k. .
Ox0256E32F 438EDO MOV RDXE, RAX
O0x0256E332 43C1EZO0D S3HL RDX, 13
Ox0256E3836 4851E20000. .. AWD RDIE,7FF...
Ox0256E530 4551CA0ESO. .. OF. RDE,S00EH

MNorMN2?CATEAA Ao cnns= ™MERT OTIOTT T
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Here the indentation shows at least 15 levels of nesting. While it is unlikely that a programmer would have
written a loop nest 15 layers deep, this level of nesting may occur where a compiler has inlined calls that
occur within loops, and the inlined calls themselves contain other nested loops or further inlined calls.

You can remove loop nest indenting by clicking on the licon at the top of the view. If the [icon is
displayed, clicking on it will display loop nest indenting for a symbol whose disassembly was not indented.

Reordering columns

You can reorder the columns of the Disassembly/Offsets view to hide or show particular columns or change
the order in which columns are displayed. This is one of the features of eclipse 3.1. You can reorder the
column just by clicking on the column name and dragging it to the place where you want it to be. It shows
as follows:

Class Hierarchy for: JITCODE module. . Disassembly/Offzets X Source Code Compiler Listing =8

Offzets for: Hello. foolI)¥ (Fraoces=s 3356) g i -
Offset | Disassembly Disassenbly |B'_‘.?'E-ES | % | Ticks | -
Ox10B24DF0O AT ED, EBX 03 3,32 11

o Ox10E34DDE JEE 10E34E70OH OF8&34000000
O0x10B24DF2 SUE EDI,EDX ZBFL 24 .7 g8z
Ox10B94E46 HOR EBX,EBX 33DE
0x10B24DD3 CHMF ESP,DWORD PTR [EEP+13H] JBEEL1S & 64 ZZ
O0x10B94E359 PUSH Eii E0
Ox10B94E4E PUSH Eil =n)
O0x10B24DD0C PUSH EEBX 53
O0x10B34DFE POP EBX EEB z.71 2
O0x10B24DFZ IMIL ED,ED,3ESH 3D ZES030000 Q.27 33
Ox10B94E3A PIOSH ZEH EAZE
O0x10B94E4F PUSH ZEH SAZE
on Ox10E34DFC JE 10B24EC0EH 7407 w
< >

Branch and call navigation

Any disassembly line that contains a branch to a known target within the current symbol, or a call to
another symbol, is indicated by an arrow in the left margin.

sdenotes a forward branch, one whose target is a subsequent instruction.

L~ . . . .
~denotes a backward branch, one whose target is a previous instruction.

denotes a call or branch to another profiled symbol. This is only available for x86 and x86-64 platforms.

When you double-click on a line containing one of these icons, the view changes to show the target of the
branch (a different location in the current symbol, or the target symbol of a call).

To navigate back to the last in-symbol branch you selected, after you have followed that branch, press the
button on the offsetAsm Information view toolbar.

The hotness bar
By clicking on an area in the hotness bar, you will be taken to the corresponding disassembly instructions,

or offsets. For lengthy disassembled methods, you may need to page up or down to find the hot area in
question, as a line in the hotness bar that is one pixel high may relate to several pages of disassembly.
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When you select a line in the Disassembly/Offset Information view, a yellow square appears in the hotness
bar to show the currently selected area of the symbol.

5.1.7.5View source code

When an executable or library has been compiled with line number information (for example the -g option on some
compilers), the platform profiler, like Tprof on AlX, may be able to obtain line number information for profiled
symbols in such an executable or library. You can then view source code for these symbols within Profile Analyzer.

Line number support is available when the TPROF post-processing command includes the -off option. This option
is enabled by default when you use the run.tprof_e script or run the profiling session from the Profiling
Configurations view.

When you first select a symbol for which line numbers are available from the Symbols view, a dialog is displayed to
ask whether you want to view source code for the symbol:

= - |7 %]
- Q- | = | visual Per &
B Profiling Resouwrces 7 = 0 listingd. etn U tprof_e. out i X =0
! 0 7 91 7 |line-numbers-Hello_jawva. out
= - - =3 Process » Module > Thread A [ Ticks [ %] Module [ Threada
T 9d Hew Configuration s +-[] jawa. exe_dlc (2541 ticks/SD. B%) 331 13.0 JITCOLE nain
-9 g)econd Conflgurétlon . ) +-[ ] javaw. exe_bSe (1407 ticks/28. 0%) 264 10.3 D:h. . b 95123 411 main
- il 05-5-5 .‘Fém 35 - C:‘runtime-workspace\Ferformance In 4[] TdleFrocess_ 005 ticks/12. 0%) 238 9.3 D:\..\j9the3 41 main
i LhicdiContizursticn g +1- (] wsmom. exe_450(55 ticks/1.08%) 12 T.78 D0 hifiiezs dll L
" Copy of Hew Configuration # [ HotesBuddy. exe_Tad (54 ticks/1. 0TS : TR ==
), IBN-OCOLEBOEESA (¥indovs) 116 4.56 D% %jSwme3. dll nain
=y - ' 41| | agent. exe_clB(48 ticks/0.95%) 114 445 D'% . \j9jitzs dll S
B N’“ N;wlgmf‘g‘“m“ #-[ ] System 5045 ticks/D. 598 94 3.89 Db, % jGwm23. dll main
e 9 [ carss. exe_b4 (33 ticks/0. 65%) BT 342 D% \jwm23 dll nain
W C:'tprofilesilistingl. etn 4 ] oip ERE b =0, B L B0 3.14 Dt \j9jit23. dll main
Py Criprofilesitprof_e sut & Porf 1 o @ £il 2,05 D:h. . \jOmZ3. d11 main
$ C:\profilesiline-nunbers—Hello EL_Oormance _nSReciori LERED souree 11.€ 2.91 Db .. \jSwme3. dll nain
244 D% AjEiiees. dll tid Db
< @, Would you like to open the source file for this method/function? tem Mt tiniiasn i
<
@ Sanples Distribution Chart 5% ’ icks [2541), time share (50.6%)
Ha Mot § el me o e % 27 =8
D% hjejites. dl

TIE T oI S P IO I e s reline number information.

D% \j9wm23. d11

[ ey

33.6% 27. 4% 14.0% 13.2% B 5T%

Frocess: java exe_dlc — Total ticks: 2541, time share: 50.62%

Process: All Process under java exe_dic

If you choose Yes, a File dialog is displayed that lets you navigate to the path containing the file. The name of the
file you choose from this dialog does not have to match the name in the TPROF output, but if the line numbers do
not match those of the file from which the code was compiled (for example, if the file has been edited since it was
compiled), the tick information may not map to the correct source line numbers.

If you choose No, you are not prompted to enter source for any other symbols in the current profile, but when you
load a different profile containing line number information, you may again be prompted to locate source files. If you
choose Don't ask me again, you will not be asked to open a source file until you exit and restart Profile Analyzer.

The following view shows source code for a symbol:
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|Source Code 27 g % i |
Source for: Hello. foo (I)V (Frocess 3356)
Line | Source | % | Ticks | ~
1
Z import jawva.io.File;
3 import jawa.io. BandomliccessFile;
4
= public class Hella
= i{ | |
7 |
g priwvate static boolean flag = false; B
9
1a private final static int bar{int i)
11 {
1z return i % 1000;
13 }
14
15 public static woid foofint i)
15 {
17 int foo = bar(i); g4_F§
2 — py—

If you choose No or Don't ask me again, no source code will be shown. The source code view shows as follows:

sed Source Code 53 @ % # ~ = O

Source for: javafiofBufferediriter. flushBuffer [)V (Process 3356, none available)
The current symbol has source line number information
but no source file has heen associated

Associate File ..

You can again associate source file by pressing the button in the center of the view, or click Associate Source File
icon ““on the toolbar of the view.

When you click on different areas of the hotness bar in the right side of the source code view, the corresponding
line in the source file you select will be highlighted. You can see it in the following view:
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@S-:ﬂn‘-:e Code X é E *" e

Source for: Hello. foo (L)V (Frocess 3356)

Line | Source | % | Ticks | ~

11 i

1z return i % 1000;

13 I

14

15 public static woid foolint i)

1g i

17 int foo = barii}; z4.c S

1s

if (foo == 0O} 12.0 40 |
Z0 {

z1 flag = lflag; 0.20 1

22 if {(flag)

23 System. err _print('.'h; 0.30 1

z4 }

25 1 z.71 ]

Z6

£7 public static woid maini{Stringl]l arogw)

28 { "
You can export these source codes to file by selecting Export to Files... in the menu of the toolbar as follows:
sif Source Code (73 B2 E |
Source for: Hello. foo (L)Y (Process S356] g G

Line | Source E Link |

1

11 i

iz return i % 1000; s Change font sizeftype. ..

13 I

14

15 public static woid foofint i) r}

15 i &=
17 int foo = harii): J# fprcociate Source File - —
- —-—
if (foo == 0} 120 40

Z0 {

z1 flag = !flag; 0.30 1

Z2 if i(flag)

23 System. err _print (' 'h; .20 1

24 }

25 1 z.71 ]

26

z7 public static woid main(3tringl] argw)

zs i 3

5.1.7.6View temporal profiling

When a Profile Analyzer profile contains a trace buffer section, Profile Analyzer attributes buffer events to
appropriate symbol offsets, symbols, modules, threads, and processes. When you select a profile object (click on a
process, thread, or module in the process tree, double-click on a symbol in the symbol list, or double-click on a
disassembly or offset line with tick information in the offsetAsm Information view), Profile Analyzer can display a
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temporal graph showing when during the profile run the ticks for that object occurred. This version of the Temporal
profiling view is called Tick intensity over time. The following screen capture shows the Temporal Profiling view
for a java.exe process in a profile that ran for about 7.5 seconds:

Disassemhly/Oftset Infarmation | Jave/Classes Hierarchy | Console EsRN=la st il .3 =0

1000

00

400

Frocess java.exe, 26501/26855 events found Entire profile

ﬂ J ﬂ 25 intervals, 305.3 msfinterval Zoom children wvertically 100% ﬂ J J
W Declipsedjrethiny89gc22 dil (8306 events) W Dheclipsedjrebhiny@wm22 dil (2622 events)

W JTCODE (76854 events) ¥ Dledipsedyjrethiny@dynz2. dil (345 events)

v M CoINNTSystem32ntoskml exe (470 events)

You can change the number of intervals of a temporal profile by sliding the intervals slider (on the left) to the left or
right. This changes the number of intervals used to display the temporal graph. Changing the granularity of a 25-
second trace run to 50 intervals will result in each bar showing the events for a particular half-second. For the same
trace run, a granularity of 10 would have 2.5 seconds attributed to each bar. The following screen capture shows
the same information as above, but with a granularity of 8 (that is, 8 equal-time intervals):

Disassembly/Offset Infarmation | Jawe/Classes Hierarchy | Console KaRN=tets =it =0

2500

1500

1000

500

Frocess java. exe, 26501/26895 events found Entire profile

Ll_l ﬂ 8 intervals, 89541 msfintersal Zoom children vertically 100% ﬂ J J
W Dieclipse3iyjrethiny3gc22 dil (8308 events) WV Dieclipse3ijreibinyBym22 dil (2622 evants)

W JITCODE (7654 events) ¥ Declipse3ijreihinDBeyn22 dll (545 evants)

v W CrMAINNTYSystem32intoskml exa (470 avents)

When the selected object is a Profile, Process, Thread, or Module, up to six of the "natural” children of that object
are shown in a line graph superimposed on the bar graph, as can be seen in the above images. A child is only
shown if it is a significant contributor to the parent tick count. You can hide the tick information for a child by
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deselecting the check box beside its name below the bar graph. The following screen capture shows the same

profile, with only the top two children selected:

DisassemblyOffset InfDrmatiDn| Jave/Classes Hierarchy| Console

§# Tempaoral Profiling %

Process java. exe, 28501/268595 events found

‘| | _'l 8 intervals, 954.1 msfintensal
W Dieclipsedijrethiny¥gcZZ. dil (3306 events)

I JITCODE (7654 events)

-

Igﬁl Entire profile

Zoom children wvertically 100% ;I J _’I
M Dleclipsedyjrebhiny@em22.dll (2622 events)
[T DiedipseijrethinySdyn22 dil (545 events)

© CawWINNTSystemaZintoskenl exe (470 events)]

The "natural child" of a profile object is as follows:

e Modules, if "Ignore thread data" in the process tree checkbox is selected

e Threads, if "Ignore thread data" checkbox is not selected

Parent Natural children
Profile Processes
Process

Thread Modules
Module Symbols
Symbol No children

Offset tick No children

5.1.7.6.1Changing the tick scale for children

In some profiles, it may be hard to distinguish the lines of the "natural children" of a particular profile object. You
can slide the Zoom children vertically slide bar to exaggerate or diminish the scale for the line graphs that are
superimposed on the bar graph. The following shows the view immediately above, with all children selected and
their vertical scale exaggerated by a factor to 400% of the parent object scale. The lines for the highest-contributing
children extend off the top edge of the chart, but the difference in relative contribution of the three lesser modules is
easier to distinguish because their lines are further apart.
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T

500

1000

a00

Process java.exe, 26501/268595 events found =7 s =m| Entire profile
h ﬂ 8 intervals, 954.1 msfinterval Zoom children vertically 400% ﬂ Jﬂ
W Dteclipsedyretbinyj9gc22 dil (8306 events) rethim@vmz2 dil (2622 events

W JITCODE (7654 events) ¥ Dleclipse3yretbiny9dyn22 dil (545 events)

v W CAWIMNTSystem3Zintoskiml exe (470 events)

5.1.7.6.2Zooming in on a time range

To zoom on a particular time range, press and hold mouse button 1 at one end of the time range, and drag left or
right. A rectangle shows the time range selected (the vertical dimensions of the rectangle are not relevant to the
result of the selection). The following shows the initial selection of a time range within a profile:

150

100

When you release mouse button 1 the selected area is zoomed:
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Ticks

2580

Seconds

You can drag a zoomed view forward or backward in time by holding down mouse button 3 (the right mouse button
for left-handed users) and dragging. The following animated graphic shows this effect:

Ticks
300

|

UL
[ EL N

Note that the chart bars and lines move up and down as you drag: this is because, each time Profile Analyzer
handles an increment of the drag event, it redistributes the trace events acording to the current co-ordinates.

You can further zoom an already zoomed image by selecting a new zoom area:
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2580

To restore the time view to the full duration of the profile, right-click over the bar chart.

5.1.7.6.3Time cursor

From VPA 5.0 on, temporal profiling view is decorated with two time cursors, one for start time, and the other for
end time. Temporal profiling view displays a column chart of time intervals of all the profile data. Time is labeled
along below the column chart, once every some time intervals. The time cursor helps user accurately position the
time line of the column chart. When user selects the cursor and drags it along the column line, cursor time is
displayed as it is moved. At first, the start cursor is at the bottom left and the end cursor is at the top right.
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end cursor

P\ start cursor 4645/4545 events found D

¢ 5| 25 intervals, 2.10 secs/interiZeom children wvertically 100% ¢ >
test2 (4843, 00 events)

it is the temporal profiling view for a .etm profile data file with time data. The two cursors are displayed at the initial
positions in the column chart.

end cursor move

/ /

/ [
: [

start cursor move to new position

process IdleProcess, 4843/4843 events found [:]

< s | 25 intervals, 2.10 secs/interiZoom children vertically 100% « >
test2 (4843, 00 events)

When user drag the cursors , time line is displayed and time data is changed as the cursor is moved. Here the start
cursor is labeled 11.26, and the end cursor is dragged to 23.78, in second.
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Time cursor helps user focus on a range within a time interval, and helps user position the mouse to select a
concerned range of time interval. In the above graph, the cursors having displayed a range of time interval, if user is

interested in the interval of profile data, he can drag a rectangle aligned with the cursors. It helps user ranged area
of time intervals more accurately.

time interval end

/

/
/

i
time interval start

process IdleProcess, Z2436/4843 events found, range 3. 351-3Z2. 875 seconds C]
< 3| 25 intervals, 2.10 secs/interiZoon children vertically 100% ¢ >

test? (4843. 00 events)

When user selects a time interval range with mouse, temporal profiling view refreshes the graph, and displays new
column chart of profile data inside selected time interval. The above chart is resulted from selecting time intervals
range from 8.91 second and 32.75 second. The start cursor is at the left most and the end cursor is at the right
most. In this graph time cursor is able to move its position too.

5.1.7.6.4Time/memory profiling
The temporal profiling view also lets you view how tick events for a selected object are distributed within a matrix of

memory and time. This is mainly of interest to compiler writers, or other specialists concerned with how well busy
sections of a symbol or module are distributed within a processor's instruction cache. To switch to the
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Time/memory profiling view select the Show memory usage over time icon iﬁ Select a profile object for which
this view makes sense - typically a symbol or module. (It is not normally productive to view the entire profile or a
particular process in this view, because individual libraries within the profile or even a single process may occupy
widely different memory ranges.) The following shows a time/memory view of the JITCODE module of a java
process (the module containing JIT-compiled Java methods):

Module JITCODE, 7654/7654 events found | ml Entire periIel
[TE] 2 10intervals, 763.3 msfintarval 10intervals of 27K 4] || |
MName In range' TDtaII

Individual colored rectangles in this view represent profile intensity, for a given time and a given address range. To
produce this view, Profile Analyzer divides the profile ticks for the selected object (profile, process, module or
symbol) into equal time intervals (determined by the left-hand or time interval slider, as for the Tick intensity over
time view) and divides the memory range of the selected object into equal memory intervals (determined by the
right-hand or memory interval slider). Individual rectangles that contain ticks represent a region of memory that was
busy at a particular time. If there is sufficient space, Profile Analyzer displays the tick count for each active
intersection within the rectangle. If you increase the number of intervals the ticks may disappear but the color
scheme still gives an indication of which memory ranges are busy at what times, with darker shades denoting
higher tick counts:

DLM Alphaworks Page 95 of 240



IBM STG - Performance Visual Performance Analyzer

Disassembly/Offset Infarmation | Java/Classes Hierarchy | Consale EaN=ldetete=Wae s x

Module JITCODE, 7654/7654 events found | ml Entire profilel
g 2| 15 intervals, 508.8 msfinterval 11 intervals of 24K < 1| i
MNarme In range | Total I

The table at the bottom of the view displays information about the active objects in a particular rectangle in the
view. To use this capability, make sure the Temporal Profiling view is the active view (click on the tab), then hold
down the Shift key while moving the mouse. As the pointer moves over different areas of the graph the objects
that occupy the memory range for the current area are shown in the table. Two tick counts are shown for each
object: In range identifies the number of ticks the indicated object contributes to the current time/space interval,
while Total represents the number of ticks the indicated object contributes to the profile as a whole. In the following
view, the Shift key is being held down and the pointer is over the rectangle with a tick count of 426. The busiest
symbols for that time/memory range are displayed at the top of the table:
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Disassembly/Offset Infarmation | Jave/Classes Hierarchy | Console KaRNttets =it

Entire profile |

]

Module JITCODE, 7654/7654 events found

[TET] 2| 10intervals, 783.3 msdinterval 10intervals of 27K «] 2l
MNarme In range | Total I i’
com/ibmftorolabMLdis/Sizedlong toHexString (L jawva/lanag/String; 54 312
com/ibmiorolab/XMLdis/Format Operation. format [ Ljavarlang/Object; )Ljavadla. .. 41 228
comfibmioralab/xMLdis/Disassembler. getDisassemblyLinelLjavalang/String. .. 41 208
comfibmftnrnlabh bl dis/Disassembler oetGinbalForamel | issadanoStrinn A1 175 LI

Once you release the Shift key, the table contents do not change. This allows you to use the mouse to scroll
through the table after you have chosen a particular rectangle, without mouse movements changing what is

displayed in the table.

5.1.7.6.5How to use the time/memory view

The time/memory view below is for a static compiled function within the garbage collection module of the J9 virtual
machine for Java:
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Disassembly/Offset Infarmation | Jave/Classes Hierarchy | Console KaRNttets =it =0

Symbol Mh_MarkingScheme:: scanPaointerArrayObjectSplit, 2466/2466 events found | m” =% Enthe profile
Ll J _’l 10 intervals, 984 .8 msfintersal B intenvals of B3 ;l J _’l
MNarme In range | Total I

In this view, each row represents 69 bytes (as shown by the legend beside the right-hand slider bar). You can see
that there are two fairly busy ranges: the first range consisting of the top two rows, and the second range consisting
of the fifth row (the row whose first displayed value is 21 ticks).

One use of the time/memory view is to show whether code is properly ordered within busy symbols. For instance,
the above function might provide better performance if the areas of code that are busy were closer together in
memory, as they would likely use fewer I-cache lines if grouped together. Note that you should only attempt code
reordering based on the time/memory view after analyzing the same symbol in several profiles, and there are no
guarantees that your reordering will yield improvements. For example, compilers may completely reorder sections
of your code when they generate the machine code for a symbol. However, this view may help you identify symbols
or modules with time/memory usage patterns that warrant further investigation.

5.1.8Configure database connections and manage cached database files

To improve the performance, Profile Analyzer will load its files into a database, either hsqgldb or DB2, instead of
keeping them in the memory, sometimes in page files. Then, each action just executes a query to get the data
needed without any useless data.

To open this view, click Window - Show View - Other, then, select Database Connections under Visual
Performance Analyzer category, as below.
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& Show View @

|t3-'pe filter text |

= FLE

= FDE Buntime

= Profile Analwrer

= Remote Systems

= Team

[ Visual Ferformance Analyrer
@ Databaze Connections

[ ¥Wisual Performance Analyzer

[

(T B = B = B Y 3

4

Open View

When you start VPA for the first time, a default connection of hsqgldb will be created, as well as product supports
under this connection node, as below.

Havigator | Bemote Data Collection = O

o 2T T

E} Databasze Conmections X

Size ... Date

= Ifk';]'_.-:ucal Commection (Hzgldh)
ﬂ Counter Analyzer Hi A
H_I Profile Analyzer (mctiwe) HfA

Default Connection and Product Supports

The only Profile Analyzer support is set as active, so that user can open files without any setting actions. However,
you can create other connection or edit this default connection as you like, such as modifying its path.
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Visual Performance Analyzer

Choose Database

Choose database to create conmection

®iHzql

(_JIEM DEZ

(z) 4 Baclk

New Hsql Connection

Set the properties for H=gqldb connmection.

Connection Hame: |M}' H=qldb |

Databaze Path: |c:"lhsq1db | E

':'E:' Hext > [ Finish ] [ Cancel

Create Hsqldb Connection
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e

Choose Database

Choose databasze to create conmection.

{IH=qldb
() TEM TEZ

Visual Performance Analyzer

New DBZ Connection

Set properties for DEZ2 comnmection.

Connection Name: |9.188. 10. 107

Host hddress:  |9.185.10.107 |
Port: 50000 |
DB Hame: |dbmodel |
User Hame: |dbZ admin |

Test Conmection ...

I

Hext

Finish

J

Cancel

Create DB2 Connection

After these two connections have been created, the view looks as below.

Havigator | Eemote

E} Database Connections X

Data Collectien| — O

I T

Size ...
Iﬂ Local Conmection [Hsgldh)
E..;I
] 9. 186, 10,107
¥ My Hsqldb
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User can create Profile Analyzer support under each connection, for common use, hsqldb is enough, for
performance consideration, db2 is the better choice.

¥ Local Conmection (Hzqldb)
&7 9.188. 10. 107

> D

% Hew Conmection ...
@ Edit Connection ...
w Delete Commection

(I Create Profile Analyzer Support ...

EEreate Counter Analyzer Support ...

Create Profile Analyzer Support under Hsgldb Connection

¥ Local Connection (Hsqld
e

% My H=qldb r:-r':'||. Hew Conmection ...
@ Edit Conmection ...
™ Delete Commection
ﬁClear Sawved Password

[{]_Freate Frofile Analyzer Support ...

ECreate Counter Analyzer Support ...

Create Profile Analyzer Support under DB2 Connection

Hsqldb, as we known, is an embedded database system, so it must have some limitations. To prevent too much
disk space occupied as more and more files being loaded in, you should set a size limitation. This num of Size

Limitation stands for the upper limit of the hsqgldb’s data file. If the database file was larger than the num, system will
delete oldest files, until the size of the database file is smaller than the size limitation. During the auto delete
process, some file whose size is larger than the size limitation will be deleted first.

& Config Profile Analvyzer Support

Config Profile Analyzer Properties
Config Profile Analyzer support’ s properties.

Size Limitation (Mb) : [LOO = | fio-1000ME)

¥EA application will delete the oldest filalz), if the =ize of all cached
profile analwyzer' s files iz larger than the limitation size.

(7) I 0K l [ Cancel

Set Hslgdb’s size limitation for Profile Analyzer Support

You can also delete files manually to release disk space. Multi-selecting is allowed. See the picture below.
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Size ... Date
=] Iﬁ' Local Commection (Hzgld
ﬂ Counter Analwzer Wik
|_'|_I Profile Analwzer [act HfA
L 9. 186, 10. 107
=-H My Hzqldb
ﬂ Counter Analyzer 1.16
=l Brofile Analyzer 4.74
D C: /DOCUME™ 1 HUR T 2007-04-24 11:30
D C:/Documents and 1.20 2007-04-29 15:21
D C 1.01 2007-05-08 11:09
[j C:/Documents Delete Cached Files 29

Sfocuments_s

To set one Profile Analyzer support as active, you should switch the perspective to Profile Analyzer Perspective, so
that the related menu named “Set Active” will occur, click it to set the connection you like as active.

& Select Active Connection ['5_<|

Select Active Connection

Select heotive Commection to process file.

Cormection: Local Commection [Heqldb) factiwve] W
Local Conmection [(Hsqldh) (actiwel
My H=qldb |
':'E:' [ 0K ] [ Cancel ]

Select Active Connection

Active Profile Analyzer Support cannot be deleted. To delete it, you should set other support as active first.

Connection cannot be deleted, until you delete all the product supports under this connection.

This view support sorting operation. You can sort the files by name, size or date.

To sort, select the sort mode on the action bar, or click the title directly.

Size ... Date

Sort by Hame
Sort by Size
Sort by Date
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5.2Code Analyzer

You can also find the Code Analyzer User Guide from within VPA. Select Help - Help Contents within VPA. To get
context sensitive help, press F1 for Windows and AIX or press Ctrl+F1 for Linux.

5.2.1Load an executable for analysis

When you first start Visual Performance Analyzer after installation, the default perspective is Profile Analyzer. To
open CodeAnalyzer, you can choose Windows -> Show Perspective -> Other-> CodeAnalyzer.

The following screen capture shows the default workbench window of CodeAnalyzer.

”,‘V:i.sual Performance Analyzer g@@
File Edit Search Tools Hindew Help
1 ]
H h E ¥ | ol
Blrrooam Tree 57 |Havigator| = O || Instructions Table 32 =8
=
¥ B 1%
Address ‘ Opcode | Mnemonic | Comment | Freg. ‘ Graph | |
< >
Bl ciConsole 53 = = = O ||Instruction Froperties  [[) Disassenbly/Offsets &3 =0
= |~

Choose File -> CodeAnalyzer -> Analyze Executable.
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% ¥isual Performance Analyzer

G0N Edit Search Tools Hindow Help

Open File, .. ! - -
O || Bl Instructions Table 52 =04

=

Eoyimeilgar '.M hnalyze E:E':‘-“-ahl* ode Moemonic Comment |Freq. ‘Graph | | J
Exi 5
it =
A
hetions 4
Statistics 4

< >

2 7 ¥ T O || Instruction Properties | [[}] Disassenbly/0ffsets 52 =

h e =

Bl CiConsole 53

In the pop-up wizard, select the executable you want to analyze.

% Choose Executable File to Analyze

Open File:
|E: WTOOLS\Codednalyzerhexampleh1i32 1132

Recent List

D_pﬁn | Cancal

M

If you press Open, the executable will be loaded in CodeAnalyzer.
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File Edit Search Tools Hindow Help
i b ¥ bl o @ A& |29
Bl rrocran Tree 52 | Havigator| = ® -B 8 rec @ ¥ =0 |Hststi.. 2|3
= laz - File: crtOmain. = Function: Index: O BE: addr: Ox100001c8 size: 11 (44) exec: 0O i i~
File: criDmain.s Address Opcode | Moemoni e | Comment | Freg. | Graph |A
oG jertOnain, = A ||| ZFILE crtOmain. s FURCTION
+ 0100001 & 0282420000 vz r18,002)  ._sta.. NI
- (= xlisp. e 02100001 ce 0xB0 £20008 oz 7,8 (r18) 0 |
+ . main 0 dn [0 ]
= os e 0x100001 44 0x91070000 stw 4, 0GT) [0 ]
+- 2] . osfinish 0x100001 48 0xB1320000 ez r8,0(18) o |
-5 . osfinit 05100001 de 0x90820000 stw 13,0 (r8) 0 |
#- 5  oscheck 02100001 &0 0xB1320004 Inz r8,4(r18) o |
2] . ospute 05100001 4 0x90590000 stw 4,0 (r3) o |
2] - osgete 0100001 o8 028020004 ez 27,4620 > er... [N
il °ST”_‘:1 0x100001 e 0x91070000 stw x8, 0 (T) o |
+ . —
& ai n;S;“‘ 0x100001 £0 0x43000051 bl 0x10000240  .main [0 |
+ .__flsbuf
o lisk s 0x100001 £4 060000000 ori rl, 10, 0z0 [0 |
DB filbuf 0100001 £8 0xB0£20008 ez 7,8 0(r18) o |
S glink s 0100001 £= 0%50e70000 vz ¢T,0G7) 0 |
i-B . rend 010000200 022 €0TO000 cnpi erl, O . [0 ]
S _itrunc. s 0x10000204 0x4182000¢ beq ord, Ox. .. I |
+ _itrunec. = |
= (= glink. = 0x10000208 0x8112000¢ lrz rf, 120r.. . | |
5B . fp_raise_xep 0x1000020< 080630000 1wz r3,00r8) N | |
== glink. = ¥F
+ .orintf id n.innnon1n 4 onnEn T L1 netnnnce . P s
Bl CiConsole 53 = /¥ T O/ Instruction Properties [ Disassenbly/Offsets 53
Wlebug 1nto: . Wrogrami¥eriticationifrogram¥eritier. cpp: done. v —
@Debug info: . \Program\Verification‘IteratorsTester. cpp: running iterator tester g I
.@].J.ebug info: . ‘\Program\Verification‘\IteratorsTester. cpp: done.
DEEUG - Free before stub loading = 3164208
DEBUG - Humber of EBs: 4530
DEBUG - Sti1ll free after stub loading = 3171303
DEBUG - before initInListsindCreateFunctionBranches T28B664
DEBUG - after initInlistsindCreateFunctioenBranches TOZ21856
DIEBUG - before sortFunctionBranchLists T401032
DIEBUG - after sortFunctienBranchlists T225032
DEBUG - Finished load ...
DEBUG - created new wiewLines object: rows=32 cols=15 2

When an executable is loaded, a wizard for further action appears as follows that allows you to load profile

information.

”, Post-Load O

Instrumentation Profile

Collect Ferformance Comments

Perform Grouping Analysis ‘
ping ¥

Sampling Profile

[
Bvent name [

If you want to open profile information of the loaded executable, you can choose the address of profile file in the
above wizard. After pressing OK, the profile information will be added into CodeAnalyzer workbench window.
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File Edit Search Tools Yindow Help

b ® & [l e 69 A EREE T

Bl eromran Tree 32 |Havigator| = O 0 e ®-B B | M~ = O0Blstatic.. 2|7 O3
== laz ll. ll. = File: crtDOmain. = Function: Index: 0 BB: addr: O0z100001c8 size: 111(44) exec: O i i~
File crtOmain. = Address Opeode | Mnemonie [comment | Freq [Greph  [a
S ertOmain. = ||| SFILE crilmain. s | FURCTIOR
+ 0100001 8 Dxe2420000 vz r18,062) . _sta.. [N
(= wlisp. e 0x100001 e DxB0£20008 Inz 7,5 (r18) [0 ]
+-[5 . main 0x100001d0 0 0000 [1ir50 | o]
-6 es. 0100001 34 Dx91070000 stw x8, 0 T) o |
+-[2) . osfinish 0x10000148 0xB1320000 Inz r9,00(r18) o |
-] . osfinit 0100001 de 090690000 stw r3, 00r8) o |
2 oscheck 0x100001 0 DxB1320004 Inz r9,4 (18] o |
+-[2] . ospute 05100001 4 0%80890000 stw 4,0 (r8) 0|
21 - esgete 0100001 o8 08020004 Wz 27,4620 > wr... [N
-5 . osrand 0x100001 ec 0x91070000 stw 8,0 0eT) [0 |
il é glir";_s;“” 05100001 £0 048000051 bl 0x10000240 .main [N
- é glir'\kfsﬂs‘mf 02100001 £4 0260000000 ori rll, rl, Oxl [0 |
B filbuf 0100001 £8 0xB0 £20008 Iwz xT,B(r18) o |
1G5 glink s 0x100001 £ DxBOT0000 Inz 7,0 (T o |
S rand 010000200 02070000 empi ex, Ox. . . [0 ]
TG _itrune. s 010000204 0x4182000¢ beq or, Ou. .. I |
+ _itrune. s |
== glink s 010000208 D:8112000c lwz r8, 120, .. N | |
-2 . fo_raise_xep 0x10000200c DxBOBE000D Inz 13,0 6:8) N | |
- glink. = ¥
+- 5 orintf b ntnnnnnia n..aznnen 2 11 netnnnen.a r— A
Bl CiConsele 53 = = O ||Instruction Froperties Disassembly/Offsets i3
LEBUG: — Humber of BH=: 44U v -
DEEUG - Still fres after stub leading = 3171608 [ |

DEBUG - before initInlistsAndCreateFunctionBranches T288B64
DEEBUG - after initInlistsAndCresteFunctionBranches TOZ1856
DIEEUG - before sertFunctionBranchlists T401032

DIEBUG - after sortFunctionBranchlists T225032

DEEUG - Finished load ...

DEBUG - created new wiewLines object: rows=32 cols=15
rul1DEBUG - Free after color assigoment = SB30144

DEBUG - Free before color assigmment = SB4TASE

DEBUG - Free before color assigmment = SB4TASE

DEBUG - Free before color assigmment = SB3T3EE

DEBUG - Coloring finished

5.2.2Adding profiling information

If you have been working with an executable, without profiling information, you can add the profiling information by
Choosing File -> CodeAnalyzer -> Add Profile Information.

If you find the profile information file, of the loaded executable, you can choose profile file in the wizard. After
pressing OK, the profile information will be added into CodeAnalyzer workbench window.

The following screen capture shows the workbench window after profile information is loaded.
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File Edit Search Tools Yindow Help
B &= & | o | 69 A FEE B e
Bl erozran Tree 32 | Navigator | 0 a ®-B B PPL R M~ = O0Blstatic.. 2|7 O3
== laz ll. ll. = File: crtDOmain. = Function: Index: 0 BB: addr: O0z100001c8 size: 111(44) exec: O i i~
File crtOmain. = Address Opeode | Mnemonie [comment | Freq [Greph  [a
S ertOmain. = ||| SFILE crilmain. s | FURCTIOR
+ 0100001 8 Dxe2420000 vz r18,062) . _sta.. [N
(= wlisp. e 0x100001 e DxB0£20008 Inz 7,5 (r18) [0 ]
+ . main 0x100001 40 i 0000 [1ir50 | o]
-6 es. 0100001 34 Dx91070000 stw x8, 0 T) o |
+-[2) . osfinish 0x10000148 0xB1320000 Inz r9,00(r18) o |
-] . osfinit 0100001 de 090690000 stw r3, 00r8) o |
2 oscheck 0x100001 0 DxB1320004 Inz r9,4 (18] o |
+-[2] . ospute 05100001 4 0%80890000 stw 4,0 (r8) 0|
21 - esgete 0100001 o8 08020004 Wz 27,4620 > wr... [N
e - °ST”_‘11 0x100001 ec Dx91070000 stw r8,00T) o |
a3 . .
g di n:;m 0x100001 £0 0x43000051 bl 0x10000240  .main [0 |
+ ._ flsbuf
S link s 02100001 £4 0260000000 ori rll, rl, Oxl [0 |
B filbuf 0100001 £8 0xB0 £20008 Iwz xT,B(r18) o |
1G5 glink s 0x100001 £ DxBOT0000 Inz 7,0 (T o |
+ rand 010000200 022070000 empi exl, Ox. .. [0 ]
TG _itrune. s 010000204 0x4182000¢ beq or, Ou. .. I |
+ _itrune. s |
== glink s 010000208 D:8112000c lwz r8, 120, .. N | |
-] . fp_raize_xcp 0x1000020« 0xA06E0000 vz r3,00r8) N | |
- glink. = ¥
+ .orintf ¥ n.innnnn1n h..1onnEn IC 11 rennnce.a P b
Bl CiConsele 53 ~ = O ||Instruction Properties Disassembly/Offsets i3
LEBUG; = Humber of BBEs: 459U v -
DEBUG - Still fres after stub leading = 3171808 2 |
DEEUG - before initTrListsindireateFunctionBranches T256684
DEEUG - after initInListshndCreateFunctionBranches TOZ1856
DEEUG - before sortFumetionBranchlists 7401032
DEEUG - after sortFunctionBranchLists 7225052
DEBUG - Finished load ...
DEBUG - created new wiewLines object: rows=32 cols=15
rul1DEBUG - Free after color assigoment = SB30144
DEBUG - Free before color assigmment = SB4TASE
DEBUG - Free before color assigmment = SB4TASE
DEBUG - Free before color assigmment = SB3T3EE
DEBUG - Coloring finished =

5.2.3Navigate the Executable

5.2.3.1Navigate the Program Tree

Program tree displays a hierarchical view of the loaded executable. It is automatically opened in the left side of the
workbench window when you first use CodeAnalyzer. You can open program tree view by choosing Windows ->
Show View -> Program Tree. First, you need to load an executable. Then navigate program tree by expanding all,
collapsing all, sorting, going into opening source code and getting control flow.

5.2.3.1.1Expand All

To get all the functions under each file in the loaded executable, press button 'Fin title bar. The result view of

program tree expands as follows:
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Hawigzator = Eﬂl
HE RS
[ File: xldbug. c
== crtOmain. = A
=| . start 1
== xlisp. o N
E| .main
<[ os. o
#- 5 . esfinish
B2 L esfinit
=| . o=check
E| .ospute
=| . o=gete
E| . osrand
E| .0Einit
== glink. =
#-2 _ flshuf
== glink. =
-2 . filbuf
== glink. =
F- 2 . rand
== _itrunc. =
|:E| itrunc. =
== glink. =
|:E|  fp_raise_xep
=0 glink. s o

5.2.3.1.2Collapse All

To close all sub-items of each file in the executable, press button in title bar. The result view of program tree shows as
follows:
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Frogram Tree X Hawigzator

=08

%N
File: xldbug. c

B slink =
= slink =
[ streat. s
= zlink. s
= longjmp. s
= zlink. s
= longjmp. s
= xlinit. o
= x1bfun. o
= x1list. o
= xlmath. o
[ =in. o

[ cos. o

[ tan. o

[ exp. o

[ =qrt. s
[ pow. o

[ noname
= xlcont. o
[ xlsys. o
(= xlstr. o
(= xlfio. o

O O O oy O O O O O O O = Ay O O O O = Y O O = O

23

<

Visual Performance Analyzer

5.2.3.1.3Sort

There are three kinds of sorting in program tree view: lexicographical order, ascending order and descending order. You can

. . 4 |m | . . ) . — . .
press their corresponding buttons ! Z, ! u, 1"in the view's title bar or right-click any object in the view and choose these items.

5.2.3.1.4Go Into

If you want to get detailed information of the items which are under certain object, you can select this object and press = . The

program tree will display all its sub-items. If you want to go to upper level, just press"ﬂj. Pressing can lead you to root view.

For example, if you want to see all the functions in file 0s.c, choose os.c file in program tree as follows:

DLM

Alphaworks

Page 110 of 240



IBM STG - Performance Visual Performance Analyzer

Havigator =0

|lazl.l .llzi\' S =
File: os.c

<[ crtOmain. 5 Ll
= xlisp. o ‘

= glink. s | |
= xljump. ¢

= xldbug. o

= xlprin. o

= link s

e wlio. e

= wlewal. o

= wleym. o

= xldmem.

E? glink.
E, glink.
(2 glink s ]|

m,
)
"

(L} 1 ||

(L}

The result view displays all the functions within this file.
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-
Havigator =0
|lazl.l .l|<1F"fl> -
| File: os. c Function: _osfiniszh

.osfinish
cosfinit
. oscheclk
.aspute
.osgete
. osrand
.osinit

You can also navigate forward or backward as you like.

5.2.3.1.50pen source code

To open source code, right-click any object in program tree and select Open Source Code.
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-
Hawigator =0

|lazl.l .llﬁ?":'::}'
| File: xljump. c Function: _xlreturn
L——_IE;- xljump. o |
; Cfindtarget

.xl=ignal I
cxlthrow

xLr =

cxlzo l zLexicl:-graphical Sort

xleor l.. hscending Sort

cxlel
. il:n; l.. hzcending Sart
cxljun
o} ro Home
cxlen -

.wlbe; €90 Go Back
dbug. e = o Into

.xlah

xlfai Control Flow L4

. stdp

. =tdpe ﬁ Open Soure

cxldinit

cxlbaktrace

.stacktop

Cbreakloop

. doerror

) [T [ [ ) ) ) ) ) ) [ [ () ) i) ) e ) i)

.xlerrprint

E

5.2.3.1.6Get Control Flow

To get calling functions and called functions, select a function in the program tree, right-click and choose Control Flow.
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= File: xljump.c Function:
=! lﬂz l.l l.l = #ddress ||:|pr_'-:-de
FILE z1j... [ FURCTION . fi
File: xljump. c Function: ) = = i
S b i = 0x100008 cc 0xT 080226
+ s .
& o ﬂcp—rme—xcp 0x10000840  0x9421££b0
el 1 .=
=~ orintf 0100008 44 0x90010055
S Ej;mp . 0100008 43 0908 10085
=B e ON00F de 09081006 ¢
o = xle; %Lexicographical Sert {08l  Ox80B200Zc
+ = L xltl l.. hzcending Sort 05 et 0280830000
£ 0 lre m o Sert 05 5 0x28030000
w2 xlg U ® D5ec 0x90610040
-2 ozl 03 £0 Ox41820034
+- = . xlel .
|5 . xlt @ 03 £4 020610040
o5 xliv 50 Go Into g £5 0280230000
+ = xler —_— s
+ = . xlbe Called Functions
== xldbug. ¢ ) )
B xlal @ Open Source Code Calling Functions
=l . r
S L xlfail
: = xt dalt . 010000903 0x35a00000
=| .5 NLELY
CB st dirint 01000090 Ox48000454
+ = . xldinit LS

The called functions of the selected function in the above screen capture show as follows:

& Outgoing Branches [E|

Function Hame | Address | File Hame | Executes |

[ljump. e T0

.xlabort Oz10000ede xldbug. o

Oz 10000 41

il
]

]

The calling functions of the selected function in the above screen capture show as follows:

DLM Alphaworks Page 114 of 240



IBM STG - Performance Visual Performance Analyzer

& Incoming Branches E|
l

Function Hame | fddre=z | File Hame | Executes

-xlcontinue Dx10000eTE — Jaljump.c O
: 010 xljump.c [0 |
0:x10000418  lzxljunp.c 10

= ]

5.2.3.2View Static Color Bar

Static color bar gives an overview of frequency distribution of basic blocks in the loaded executable. You can open this view by
choosing Windows -> Show View -> Static Color Bar.

To obtain this information, do following steps:
1. Load an executable
2. Add profile information

After profile information is added, there is a yellow pointer in the static color bar. It indicates the position of basic block you have
selected. The yellow pointer scrolls in accordance with the basic block you select in the Instructions Table or Program Tree.

The following screen capture shows the selection of a specific color bar.
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5.2.3.3Navigate Instructions View

File Edit Search Tools Windew Help
MiiE 7 B Oa e GRER #dmln | 458
.Program Tree &3 Havigator =0 .Instructior\ Table i3 B - F\J ‘ is PPL @ IJI = =0
H B E\z l.l l.l = =4 File: xleval. ¢ Function: .xleval Index: 752 BE: addr: Ox10003318 size: 6(24)
File: xleval ¢ Function: . xlewal Address | Opecode Mremoni o | Comment | Freg. | Graph | e |
+ .putoct L -Y |
5B putfleat 0210003318 0280820118 lwz r4,28. .. - xlirac... 385822 |
+ .putdes 1000331 OwxS0640000 lwz ¥3,00 .. |
+ .putatm Cx10003320  Dx3063££EF addic r3, ... |
+ .putstring Cx10003324  Ox90640000 stw ¥3,00 .. |
H -xlputstr 010003328 080610083 Iwz ¥3, 100 .. |
+- 2] .xlterpri 021000332 080610044 stw 3,66, .. |
+ cxlprint j-
== elink = 010003330 0280010058 lwz x0,88. ..
-5 - sprintf 0x10003334 07080346 milr £
& lio. o Dx10003338  0x30210050 addie vl ...
+ ﬂ:;::h 0x1000333c _0x4¢800020 belr Oxld. ..
+ .xlpeek 44 TEACE BACK. ..
-0 xleste 010003340 0200000000 - [0
-G wleval. ¢ 010003344 0=00002041 A [0 ]
> 010003345 0xB0000101 [0 ]
o . iskeyword 0x1000334c 000000000 [0 ]
+ . xlabind Oa0003360  Dee000000 £5 . [0 ]
-2 . evfun 0x10003354  0:x000ETS6= .xl o]
[ . xlunbound 0x10003358  OxB5TEG16C eval [0 ]
+ ulewlist 7] VHREACHED
#-[& . evalhook 01000335c  0x00000000 [0 ]
+ ceviorm SFILE x. .. | FURCTION _. ..
+ 2 xlapply DlO003360 0700245 nflr r0 , .xlsinit
35| . xlxeval 0x10003364  Dxbfal ££F4 stmw 129, ...
-5 . xleval VI netnnieses neanninnns ctw ol BT [
CAConsole @Comments =3 :=:€> =¥ =0 .Instruction Froperties i3
2 | Description File Function Address | - FBranch Profile V¥alue Profile lDispatch Info]
/M Load instruction accezzez the =za. xlmath. o . checlefnag Ox1000eda8 Reseurce Hame |C01mt |
/M Load instruction acceszez the za. xlmath. ¢ . checkfrero O0x1000ee54
/M Lead instruction acceszes the sa. . tan. ¢ . tan Oxz1000£fbed
/M Load instruction acceszez the sa. . tam. o . tan O0x1000fced
/M Load instruction acceszez the sa. . exp. o . XD 0x100100ec
/M Load instruction accezzez the za . exp. © . eXp 0x10010120
/M Lead instruction acceszes the sa. . eXp. © . BXD Ox10010154
/M Load instruction acceszes the sa. . pow. © . explomer? 01001030
M, Load instruction acceszes the sa. . pow. © . expinner? 010010494 7
: E4  91E4
e

Instructions view is the default view of Instructions Table. It shows the contents of an executable or shared object
as a table of assembly instructions, with its control flow graph drawn vertically at its side. To open this view, select
Switch to instructions in the Instructions Table's title bar. The explanation of functions of some buttons in title bar
can be found in Instructions Table.

In instructions view, when a new file begins, there is a line of table beginning with icon @ and followed by its name.
When a new function starts, there is also declaration in a separate line. Instructions which belong to the same basic
block are organized together with blank lines between them. The last basic block in a function begins with a line as

follows.
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x E - B B I

File: ?9? Function: ??? Index: 3632 BB: addr: Ox1000££f99 =zize: 1(3) exec: O

Instruction Table

Address Opcode Moiemoni o | Comment | Freg. | Graph | ~
Ox1000££74  OxfcB23000 fempu crl, ... I
Ox1000££78  OxdbEEEC3D b Ox1000£bad I
0x1000££Tc  Ox4e300020 H.. (o

7 TRACE BACK. . _
Ox1000££50  0x00000000 . (o
Ox1000££84 000002240 - o ]
0x1000££35  0x00000002 o]
0x1000£f3c  0xc0000000 o
0x1000££90  O0x0000041 e . o ]
Ox1000££34  0x0003T461 . ta o ]
Ox1000££38  OxBe n o ]
e I—
O0x1000££33  0x000000 : o

“FILE exp. c | FURCTION . exp
Ox1000££3:  OxBOB2022e 1wz v4,55. .., .exp, - .. IR
0x1000£fal  Oxfe000al0 fabs £0, £1 o0 ]
0x1000£fad  OxB0B20230 1wz r3,560... -» oxzo00. .. [N
Ox1000ffaf  Oxfd40043e mffz £10 o0
0x1000ffac  OxB0a20234 1wz v5,564... -» _itad ... [N
Ox1000FFBO0  (eDR30000 1fs £3,00x3) o ]

]

N a e m mem——— - - a4 S s

After adding FDPR-Pro profile information, you can get the frequency of each instruction in color. The denotation of
each kind of color can be found in the lower part of workbench window. Instruction groups are indicated in the front
of each instruction. In comment column, there are red triangles which contain performance comments to specific
instructions.
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Insztruction Table

X ® -5 D iy i, PPL A [Thal=

File: xldmem. ¢ Function: —mark Index: 1017 BB: addr: Ox10004714 size: 8(32) exec:

Address Opcode Mnemoni o | Comment. | Freg. | Graph | ~
kj
Cx10004714  OxS0510040 lwz rd,B40. ..
Cx10004715  Ox90510040 stw rd, TBL ..
Dx10004T1e 055640001 1bz r3, 1(rd)
Ox10004T20  OxBOB30001 ori rd, r3, ...
Ox10004724  OxS54630635= rlwinm ¢35, ...
Ox10004T25  Ox95640001 sth r3, 1 (rd)
Del0004T2e  OxG0610040 1wz r3, 840 ..
e 10004730 | Oxdbf££aRS bl Dx10004. .. T

%

O 10004734 O 030000 empl or0, 0. ..
Oz 10004735 Ox41820044 beq exfl, 0O...
Q10004730 Dx20310040 lwz vd,B40 ..
Dz 10004740 Dxx90510050 stw rd, BOC ..
Oz 10004744 Oz E5640001 lbz 3, 1 (r4)
Oz 10004745 OxB0830002 orl r3, r3, ...
01000474 e 05463063 rlwiom r3, ...
D 10004750 Dx95640001 sth r3, 1 (x4)
Oz 10004754 Ox50610044 Iwz r3,680 ..
Oz 10004755 090610045 stw 3, T2 .. .

If you right-click any line item in Instruction View, a menu list appears. Typically, there are four sections of this
menu. In the first section, you can get PPC( Power PC) assembly reference help, branch profile information,
dispatch information, and set points to collect the value of important resources during profiling. In the second
section, you can choose to find specific instruction or open source code of the selected instruction. In the third
section, the menu will show the target of the basic block ( Fall thru means the next basic block) to which the
selected instruction belongs. The last section shows the callers of the basic block to which the selected instruction
belongs. The first and the last two sections may be varied according to the selected instruction.

5.2.3.3.1Get PPC help

To get the assembly reference of certain instruction, right-click on the instruction and choose Show PPC Help. You
can also select the instruction and press PFLbutton in title bar.

5.2.3.3.2Show Dispatch Information

To get the dispatch information of certain instruction, right-click this instruction and choose Show Dispatch Info.

You can also select this instruction and press Iebutton in title bar. To obtain more detailed description, please refer
to View dispatch information.

5.2.3.3.3Show Branch Information

To get the branch information of certain basic block, right-click the last instruction of this block and choose Show

Branch Info. You can also select the last instruction of this basic block and press Lsin title bar. To obtain more
detailed description, please refer to View branch profile.

5.2.3.3.4Collect Value Profiling
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Before profile information of the loaded executable is added, you can collect value of certain resources of specific
instructions. To get this information, you need to first select these instructions by right-clicking an instruction and
choosing Collect Valuing Profiling. A wizard will appear for you to choose resources value you try to get. You can

also do this by pressing Inbutton in title bar. To obtain more detailed information, please refer to View value profile.

5.2.3.3.5Find Instructions

To find specific instructions in this view, press button EJ;'in title bar. You can also open it by right-clicking any
instruction and choosing Find.

The following screen capture shows the initial activating of Find wizard.

x -8 PrC [ i ¥ =8

File: exp.c¢ Function: _exp Index: 3633 BE: addr: Ox1000ff9¢ size: 1T(6B) exec: O

Instruction Table

hddre== Opcode Mremoni o | Comment | Freg. | Graph | ~
Ox1000££9a 0x808202Z2 o lwz ¥4, 556, .. , .axp, —* ..
Dzxl000££a0  Oxfe000al0 fab= f0, f1
Dxl000£fa4 030820230 1wz v3,560... -> Ox=2000...
Ozl000£faS  Oxfd400458. mff= £10
Dxl000ffae Oxd0a20234 lwz r5,564... -» _itab ...

Oxl000£FB0  Oac0B30000 1fs £3, 06:3)
Oxl000£fee  Oxf PPL Show PEC Help

Oxl000£fbe  Ox3

Oxl000££c0  Oxf

O0x1000£fc4  Oxd [i] Open Source Code
Oz1000£fc5 Oz ci - ¥ .
Oxl000ffee  OaeB040080 1£d £0,128. .

Ox1000££40 Qxc3440073 1fd £2,1Z20. ..

Ox1000£fd4 Oxcde40070 1£4 7,112 ..

Ox1000££d5 Oz c96-40060 1£f4 £11,96. ..

Ox1000£fde (40510030 ble or0, O... —-.|.-
|

Qx1000££e0 Oz cFE40030 1£4 £3, 144. .. |

Ox1000£f 4 Oz cF 240050 1fd 5,800 .. |

Qx1000£ff a5 Oxfdz1155a fmadd £9, £ .. |
|

A Find Instruction wizard appears.

DLM Alphaworks Page 119 of 240



IBM STG - Performance Visual Performance Analyzer

;w# Find Instruction

Camdefms® leDDDD4EE ﬂ

In column Options

[w Address [ Goto Address

[v Opcode [ Casze Sensitiwve

[ Mnemonic [ fhole Word

[w Comment | Regular Expression
Direction

(+ Forward (™ Baclward

Scope

Q2100001 -3 = |0x1001540¢

Enter an address range to search in.
| Find | Close

The default instruction to be sought is that of the selected instruction. The initial scope of this wizard is set between
the start address and the end address of the loaded executable or shared object. You may change the scope as
you like, but it should not exceed the boundary. To choose the direction of searching, select Forward or
Backward. Error and information messages are displayed in the bottom of the dialogue.

5.2.3.3.60pen Source Code

To get the source code of the selected instruction, right-click this instruction and choose Open Source Code. You
can also use the E button in title bar. For more information, please refer to View source code.

5.2.3.3.7Go to callers and callees

Right click the first instruction in this basic block. The menu list shows its callers, their addresses and functions
name which they belong to. The caller is defined to be the first instruction of basic block which calls the selected
instruction.
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-~

Inctruction Table X B’ - Ejn ‘ PPLC @ IJl = =0
File: exp.c¢ Function: _exp Index: 3634 BB: addr: Ox1000ffeld size: 35(140) exec: O
hddress Opcade Moemoni e | Comment | Freg. | Graph | E

Oxl000££c0  Oxfe040000 fempu erll, . .. o]

Ox1000ffcd  OxdS61£fed stfd £3,-2. .. 0]

Ox1000£feS  OaxeSed00ES 1£d £6,138. .. 0]

Ox1000ffce  Oxc5040080 1fd £0,128. .. o]

Ox1000££40  Oxc5440073 1fd £2,120. .. o]

Ox1000££44  OxcBe40070 1£d £7,112. .. o]

Ox1000££45  Oxc9840080 1fd £11,96. .. o ]

Ox1000£fde  Ox40510090 ble orl, O... I

Oxl00DEFeD | OxeBBdQEan . l9fifigaa 1 [o |

Ox1000ffed  OxcSadl PPL Show PEC Help o]

Oxl0D0E£=B  Oxfd2l] o]

0x1000€fec  Oxconar By Find ... o]

Ox1000££F0 08040 [ Open Seurce Code o ]

Oxl000£££4  OxfcB9l o]

Oxl00DEFES  Oxd921d 0]

Oxl000fffe  Oxfc2208fe frmsub £l 0]

0x10010000  Oxfed4307a fmadd £2,f. .. 0]

0x10010004  0xS061££F4 1wz r3,-12. .. o]

0x10010005  Oxd341£££3 stfd £2,-8. .. o]

0x1001000c  0x5463a016 rlwinm ¥3, . .. o]

]

To get target basic blocks of the selected instruction, right-click the last instruction of a basic block. The menu list will show its
target basic blocks, with addresses of their first instructions and functions name which they belong to. If its target is next basic
block, it shows Fall thru only.
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x

(]

Insztruction Table B - ED ‘ B PPL @ lJI ¥ = O

File: exp. ¢ Function: _exp Index: 3637 BB: addr: Ox100100a8 size: F(12) exec: O
Address Opcode Mnemoni o | C omment, | Freg. | Graph | L

kj

0x100100a3  OxcBa40018 1£d f5,240. .. (0

0x100100ac  Ox£e312500 fempu erl, ... 0

010010050 g | o[

PPL Show FPC Help
Dx 10010004 iz Show Branch Profile _
P Find ... ¥
0x100100be @ Open Source Code __
0x100100<0 [
Fato Ox100100be

0100100 c4 3 (o

Dx100100c8 DETE2Tonzsa=, Fadd T1tl. .. _

0x100100zc  Ox42800020 belr Oxld, ... 0
_"uf

0x100100d0  Oxd181£fed bgt erll, 0. I

0x10010044  Ox4c54E382 eror erBit. .. (0

0x10010043  0x4082009¢ bne cr(, O... [

0x100100de  Oxcl03000e 1fs £, 120 .. N | =

s e 4 e o, m e I |

The screen capture above shows that the selected basic block has two target basic blocks. One is the one below, and the other
is in the function .main. You can jump to these basic blocks simply by clicking it. You can verify this relationship by referring to
graph beside it.

5.2.3.3.8Navigate along with program tree

In the program tree on the left side of the workbench window, a hierarchical organization of loaded executable or
shared object is displayed. You can navigate along Instructions Table by selecting objects in program tree, or vice
verse.

For example, if you select the first file in the program tree, the first instruction of this file will be highlighted in
instructions view, the first basic block of this file will be highlighted in blocks view and the first function of this file will
be highlighted in functions view.

The following screen capture shows the selection of the first file in Program Tree.
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Frogram Tree X Hawigzator =0

+ = | 1% = v

File: crtDmain =

100001 25]
100001 £4]
10000208

10000210]
10000214]

x 10000264 ]

210000

x 1000025

210000

210000

210000

210000

210000

210000

210000

210000

The selected instructions in instructions view changes correspondingly.

5.2.3.4Navigate the Blocks View

Blocks View shows the detailed information of loaded executable or shared object in form of basic blocks. To open
this view, select Switch to blocks in the Instructions Table's title bar. The explanation of functions of some buttons

in title bar can be found in Instructions Table .In blocks view, there is an icon Zin the front of the first basic block of

a file in loaded executable or shared object. When a new function begins, an icon Bappears in the front of its first
basic block.

The following screen capture shows blocks view of a loaded executable.
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Inztruction Table - 1acks T - F\;, ‘ @ |J| - = H
File: crtOmain s Function: Index: O BB: addr: Ox100001c8 size: 111(44) exec: O
hddress | BE' = Lazt Inst | Size | Freq. | Graph | .
Ox100001 o5 11744) _—

h -
0100001 £4 beq er0, 0x10000... S(Z0) _ —
i
k3
Qz1l0000210 bl 021000524 104) =
w
10000225 VREACHED 6 24) _
! "
5.main Dz 10000240 bl Ox:100006£0 q(36) _:
-
Dz10000264 bl Ox10000e40 5z _ -
"
Oz=10000278 bl Ox=1000749¢ 3012) _ —+

After adding FDPR-Pro profile information, you can get the frequency of each basic block in color. The denotation
of each kind of color can be found in the lower part of the window.
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Instruction Table - Basic Elocks X F - R)n ‘ @ |_'|_| = =08
File: zldmem. ¢ Function: _mark Index: 1016 BEB: addr: Ox10004T10 size: 10(4) exec: 504331
hddress BE' = Lazt Inst | Size | Freq. | Graph | »
0100046 ec b Q100048 a0 104)
"
w
D=100046 £0 stw r3, B4 (x1) 4(16) -
010004700 beq cr0, Ox10004. . 4(16) 1. =
L 3
Oz10004710 b Q100047 44 k 50 -
"
wr
Q10004714 bl Oz=100041b4 332) L
Q210004734 beq or0, Ox10004. .. 203) _
'
Q21000473 e b 010004740 16 (A4] —
w
'
Q1000477 e bl Ox100040e4 Zig) - o
Dz10004754 beq er0, Oxl0O04... 203 -
"
Oz100047T8e b 010004740 16 (B4) N
"
Q2100047 ce b 0100047 d4 104) - N
1 k3
Q2100047 40 b Q10004700 104) RS - w

If you right-click a basic block, a menu list will appear. Typically, there are three sections in this menu. In the first
section, you can search for specific basic block or open source code of the selected basic block. In the second
section, the menu shows the target of this basic block (Fall thru means the next basic block). The last section gives
information of all the callers of this basic block. The last two sections may be varied according to the selected basic
block.

5.2.3.4.1Find basic blocks

To find specific basic blocks in this view, press button Eﬁn titte bar. You can also open it by right-clicking any basic
block and choosing Find.

The following screen capture shows the initial activating of Find wizard.
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Bazic Blocks X
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LA B

B==0

File: xlisp. ¢ Function: .main Index: § BB: addr: Ox10000264 size: S50(20) exec: 1
hddres= BE' = Lazt Inst | Size | Freq. | Graph | .
Qx10000210 bl 0x100052e4 1104) _:‘f
3
I ur
II:,.rnain 0z 10000240 b1 0100006 £0 q (36 -
L3
I
P.—. 3
3
o
N Goto 0xl0000=40 ( xlbegin) B
Fallthru d
LUz Goto caller Dx10000240 _ 7
0100002 ad bl 0x100004 a5 Z2 03] _ q{
Q100002 a0 bl 0x100052ed 3012 __)_

A Find BB wizard appears.
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& Find BB X

Contains: leDUD4Eec ﬂ

In column Options

[ Address [ Goto Address

[ Size [ Casze Sensitiwve

[ BE = Last [ Whole Word

Instruction | Regular Expression

Direction

(+ Forward (™ Baclward

Scope

Q2100001 =5 = |0x10015400

Enter an address range to search in.
| Find | Close

The default basic block to be sought is that of the selected one. The initial scope of this wizard is set between the
start address and the end address of the loaded executable or shared object. You may change the scope as you
like, but it should not exceed the boundary. To choose the direction of searching, select Forward or Backward.
Error and information messages are displayed in the bottom of the dialogue.

5.2.3.4.20pen Source Code

To get the source code of the selected basic block, right-click this basic block and choose Open Source Code. You
can also use the E button in title bar. For more information, please refer to View source code.

5.2.3.4.3Go to callers and callees

Right click any basic block in this view. The menu list shows all its callers and their addresses. The address of
caller is defined to be that of the first instruction in the basic block which calls the selected basic block. The menu
list also displays the information of its target basic blocks, along with addresses of their first instructions and
functions name which they belong to. If its target is next basic block, it shows Fall thru only. By choosing its callees
or callers, you can jump directly to these basic blocks.

In the screen capture below, the selected basic block has two callees and one caller.
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LA A=

File: xlisp. ¢ Function: .main Index: § BB: addr: Ox10000264 size: S50(20) exec: 1
hddress BE' = Lazt Inst | Size | Freq. | Graph | .
Q10000210 bl Ox10005Ze4 1104) _:‘f
3
ur
E.main Oz 10000240 b1l Ox100006 £0 q (36 -
L3
W .I:Il I:I}:lI:":":":IE.I-II:I M R
) 3
P Find ...
Q10000275 2 1 -
@ Open Source Code Y
Lo (DR Goto Ox10000e40 ([ xlbegin) 1) e
Fallthr
DKIDDDDZEC . j _ R
h 3
ponEas _ K
(2100002 ac bl 0100052 a4 3012 __)_ ‘

You can verify these relationships by referring to graph column on the right side.

5.2.3.5Navigate Functions View

Functions View shows the detailed information of loaded executable or shared object in form of functions. To open
this view, select Switch to functions in the Instructions Table's title bar. The explanation of functions of some

buttons in title bar can be found in Instructions Table .In functions view, there is an icon Zin the front of the first
function of a file in loaded executable or shared object.

The following screen capture shows functions view of a loaded executable.
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Instruction Table - Funectionzs X

LA SEITTNE

File: crtlmain s Function:
fddress | Function Hame | Func’ = File | # BB = | Freg. | Graph |A
o
EDKIDDDDZ‘!ID .main xlizp. ¢ 43 -{* ________
R A Y
ED}{IDDDD‘EIQB .osfinish os. @ 2 -d
0100004 o5 cosfinit os. @ Z -
0100004 2 . oschecl 05, ¢ 2 -
010000508 . ospute 0s. ¢ B -
Ozx100005®0 . osgete 05, € & -
010000654 . osrand 0s. ¢ 4 -
w
Oz100006 £0 .osinit 0g. @ 3 - 5]
ED}{IDDDDT*IE .__fl=buf glink = 2 -
ED}{IDDDDTEE .__filbuf glink = 2 - 3

After adding FDPR-Pro profile information, you can get the frequency of each function in color. The denotation of
each kind of color can be found in the lower part of workbench window.

DLM Alphaworks Page 129 of 240



IBM STG - Performance Visual Performance Analyzer

Instruction Table - Functions

LA

File: crtlmain = Function:
fddress Function Hame Func’ = File | # BB =
Ox10003 445 .xlenter xlsym. o 15
EDKIDDDSEED cxlminit xldmem. c g
Q10003 £ed .stats xldmem. o 14
0100040 24 livecdr xldmem. o 12
010004154 liwecar xldmem. & 15
0z100042b e . addseg xldmem. & 10
Ox1000445e . EwWeep xldmem. ¢ 26
0x10004645 .wmark xldmem. c 3
010004640 . mark xldmem. c 25
02100048 e -0 xldmem. o g
01000497 2 . findmem xldmem. o 5

If you right-click a function, a menu list will appear. Typically, there are three sections of this menu. In the first
section, you can choose to find functions or open source code of the selected function. In the second section, the
menu shows the target functions of this one. The third section displays the callers of this function. The last two
sections may be varied according to the selected function.

5.2.3.5.1Find functions

To find specific functions in this view, press button ®in title bar. You can also open it by right-clicking any function
and choosing Find.

The following screen capture shows the initial activating of Find wizard.
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Instruction Table - Functionzs X

LA SETE

File: xldmem. ¢ Function: . addseg
fddress Function Hame Func’ = File | # BB = | Freg. | Graph | .
0x10003d45 .xlent Lsym. 15 ] ) A
% xlenter xlsym. ¢ KR RN
EDKIDDDSEED cxlminit xldmem. ¢ g 4 1
A
0x 10003 £ _stats xldmem. ¢ 14 T
0100040 &4 liveedr uldmem. o 12 ST s
0100041 b4 xldmem. ¢ 18 +
T |
xl0004Zbe | addseg P :
1] Ceod
0x1000443 ¢ e 5] Open Bource Code
Goto Dx10005308 (. callac)
010004645 . wmark
Goto caller Oxl00049Te O findmem)
Qx100046 40 . marl Goto caller 0x1001243c € xexpand)
02100048 e -0 xldmem. o g
010004972 . findmem uldmem. o 5 3

A Find Function wizard appears.

.1*’ Find Function [5_(|
EemQefmg: leDDD42bc j
In column Options
[ Address [ Goto Address
[ Function WName [ Case Sensitiwe
[~ Function File [ Yhoele Word
[~ # BE = [ Regular Expression

Direction

* Forward " Baclward
Scope
02100001 -8 = |0x1001540¢

Enter an address range to search in.

| Find | Cloze
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The default function to be sought is that of the selected one. The initial scope of this wizard is set between the start
address and the end address of the loaded executable or shared object. You may change the scope as you like,
but it should not exceed the boundary. To choose the direction of searching, select Forward or Backward. Error
and information messages are displayed in the bottom of the dialogue.

5.2.3.5.20pen Source Code

To get the source code of the selected function, right-click this function and choose Open Source Code. You can
also use the @ button in title bar. For more information, please refer to View source code.

5.2.3.5.3Go to callers and callees

Right click any function in this view. The menu list shows all its callers and their addresses. The address of caller is
defined to be that of the first instruction in the basic block which calls the selected function. The menu list also
displays the information of its target basic blocks, along with addresses of their first instructions and functions name
which they belong to. If its target is next basic block, it shows Fall thru only. By choosing its callees or callers, you
can jump directly to these functions.

The following screen capture below, the selected function has one callee and six callers.

1 -B8 B th ¥~

File: os. ¢ Function. _osrand

Instruction Table - Functions X

fddress Function Hame Func' = File | # BB = | Freg. | Graph | L
Dx 100004 c5 _osfinit 0s. ¢ ? - T
ry
02100004 &5 . oschecl 0s. 2 -
s
010000502 . ospute os. @ & - —
'
010000550 RO oEh B - T_
'
Oz 10000854 4
Sl gL g5 7 Find .. T
& Gote Ox10000700 O d ¥
fromome || e G |
Goto Ox100007Th4 (_itrunc. s)
- '
| et d fGote ealler Dwl0002T20 [ unary) - -
- w
r:?I:Ix1I:II:II:II:I"|"EII:I . rand glink = 2 - -
o 5
r::)I:I:\\:ll:ll:IEII:I'i’]:r!l _itrune. = _itrunc. = 11 —‘-|"
- -l
r::)I:I}{ll:ll:I|:I|:I88~'-1 . fp_raise_xep glinlk. = 2 ‘-I 7

You can verify these relationships by referring to graph column on the right side of view.

5.2.4Instruction Properties Analysis

The following tasks allow you to analyze instruction properties within Code Analyzer:
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5.2.4.1View Branch Profile

Branch Profile table shows the detailed information of targets of the instruction in the end of an instruction group.
This information is available only after loading a profile file.

To get the information, please follow these steps: load an executable, add profiling information, be sure to open the
Instructions Table, set instructions view in the Instructions Table, select the last instruction of an instruction group
and right-click it and then choose Show Branch Profile.

X -5 B is i, PPL [Thal=

Inztruction Table

File: crtOmain = Function: Index: O BEB: addr: Ox100001cB =ize: 11(44) exec: 1
hddress | Opcode | Mnemoni o | Comment | Frag. | Graph | ~
0100001 &5 080220004 Iwz 7,4 @2) - errno Ox2. ..
0100001 s« 021070000 stw r8,0(7)
Y 7 — 7 DY PO
PPL Shew FEC Help
U:100001 £4 ! iy, Show Branch Profile _
0x100001 £3 ( b o ]
0x100001 fe (P Find o
0310000200 ! @ Open Source Code _ =
0x 10000204 0 D |
Goto 0x10000240 © main)
0x10000203 [ Fallthrn ) N
Ozx1000020e L L B e R G b = _
3
0210000210 043005045 Bl 0x100052ed . exit I |
010000214 080410014 1wz rZ,20(rl) o
0x10000215 0xT 310803 tw Oxd, rl, rl o ]
7 TRACE BAC. .
01000021 c 000000000 o ]
0x10000220 00000000 o ]
Ox10000224 000000000 o]
7 VRREACHED
010000225 000000000 o ] v

You can also press the button Lsin the Instructions Table's title bar.
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x

Instruction Table

% -B 8 s | o PR [Thal=

File: crtOmain = Function: Index: O BB: addr: l]xll]l]l]l]lcﬂ‘%r.i_“;w bra.;;h,:p;';file fnraselected :
hddres= Opcode Moemoni e | Comment | Freq. | Graph | .
Ox100001 e 0380220004 Iwz rT,4@2) - errno Ox2. ..
0x100001 e« 031070000 stw rB,0(r7)
02100001 £0 bl 0x10000240 | .main |1
0x100001 £4 0x60000000 ori 0, 0, Ox0 o]
0100001 £ 080 £20008 vz 7,5 (r18) o
0100001 £ 030270000 Iwz ©T,00T) o ]
0x10000200 022070000 empi erl, Oxd. .. 0 ]
0310000204 04182000 ¢ beq erfl, Oxl. .. I
0x10000205 0xE112000¢ vz rB, 12 (r18) o
01000020 0xB0880000 vz r3,0 (x8) o
.'uf
0x10000210 0x43005045 Bl 0x100052e4 . exit D |
010000214 0x80410014 vz rZ,200(rl) o
010000218 03T 2810803 tw Oxd, rl, rl o ]
7 TEACE BAC. . .
021000021 ¢ 000000000 o ]
0x10000220 00000000 o]
0x 10000224 0x00000000 o ]
7 UVHREACHED
010000225 0x00000000 o ] v

Then branch profile tab of instruction properties will appear in the right bottom of the workbench window. It displays
the addresses (including function's name) and counts of the target basic blocks of the selected instruction group.

Instruction Properties M % * =0

Branch Profile l‘i’alue Profile ] Dizpatch Infu:u]

To Address | Count |
10000028 [ threads_imat] 2 H

To simultaneously display branch profile information while scrolling along Instructions Table, press <}==f:>in Instruction
Properties view's title bar. If you select an instruction within an instruction group, branch profile will show following
information:
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.Instructinn Froperties i3 <,11=="{> »* =0

Branch Profile l‘.l’alue Frofile ] Dispatech Inf-:-]

Not a branch mstimction

Address: 0xz100000280 Executes: 2

5.2.4.2View Dispatch Information

In Power5 or Power6 architecture, instructions are tracked in groups of one to five instructions rather than as
individual instructions. Groups are formed that contain up to five internal instructions, each occupying an internal
instruction slot (numbered 0 through 4). Each internal instruction slot in a group feeds separate issue queues for
the floating-point units, the branch execution unit, the CR execution unit, the logical CR execution unit, the fixed-
point execution units and the load/store execution units. With profile information, CodeAnalyzer can display this
information in Dispatch information tab in Instruction Properties view.

To get dispatch information of an executable, please follow these steps: Load an executable, Add the profiling
information, open the Instruction Table, Set the instructions view and press “z in the Code Analyzer toolbar.

Select the kind of Power architecture your executable is run on in the following wizard.

£ Question [5_(|

9 Group by rules of:
-

Powerf

In the Instruction Table view, select an instruction, right-click and choose Show Dispatch Info. The architecture you
have chosen in the previous step will display alongside the menu item.
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Instruction Table M B - E)n ‘ ig ig PPC I-El IJI ¥~ =0
File: crtllmain = Function: Index: O BB: addr: Oxl100001ec8 size: 110(44) exec:
Address Opcode Mnemoni o | Comment. | Freg. | Graph |A
05100001 40 0339000000 li 3,0
[ oxi0D0D144 0291070000 stw 8, 0(rT)
[ 0x1000014d3 051320000 lwz v9,00r. ..
0x100001de  OxA30840000 stw ¥3,0(r8)
05100001 &0 051320004 lwz v, 40 ..
[ ox100001e4 0290890000 stw rd, 0 (rd)
[ 0x100001e8 08020004 lwz *T,40r2)  -¥ errme 0.
xl00001ec  Ox31070000 w r8,0(rT)
| — T B S
PPL Show FEC Help
[ O ig Show Branch Frofile x0, 70, .. _
O | Shaw D3 stch Infa (FawerS) rT’ 8 I:r . _
(| e JisReteh Jnip oner £, 067) o |
e’ 5 g, i o0, 0. o]
Find ... ! _
@ Open Source Code
Exj Goto 0x10000240 ( main) rz, ;E&':Bj =
*1 Fallthru =
u
| ox10000210 0::48005045 Bl 0x10005. .. . exit I -
I[P p——— P apyp— o e I B

5.2.4.3View Value Profile

Value Profile is used to show the resources, their values and counts of specific instruction in the loaded executable. To collect
these values, please follow these steps: load an executable, open the Instructions Table view and set instructions view and then

set to collect resources of some instruction by right-clicking each of them and choose Collect Value Profiling.
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x

Instruction Table

LA SN

File: crtOmain s Function: Index: O BB: addr: Ox100001c8 size: 111(44) exec: 0O

hddress Opcode Moemoni e | Comment | Freq. | Graph | .
=FILE ert... 5| FURCTION

Q100001 c8 Ox=E2420000 1wz r18,00xE) . =start, - ..

Q100001 e Q=50 £20005 Iwz =T,80r18)]

Q=x100001 40 Q33000000 1i r§,0

0x100001 44 031070000 stw ¥, 00xT)

0100001 43 051320000 1wz ¥3,00x18)]

Q2100001 de w ¥, 03]

0x100001 0 r9, 4 (r18) o ]
U1 00001 e4 Collect ¥Walue Frgfiling r4,0(r9) _
02100001 e X :T42) -3 oerrne 0x . [N R
0x100001 ee | B Find ... ¥, 0(rT) o]
0100001 €0 | [ Gpen Source Code x10000240 . main a P
0x100001£4  O0x£0000000 ori 0, rl0, Ox0 o
0x100001€8  OxB0£20008 vz xT, 8 (r18) o ]
0x100001fc 08070000 vz £T,0 (T o ]
0x10000200  Ox2e070000 empi cr0, Ox. .. o
0x10000204  Ox4182000e beq erll, Ox. .. R |
0x10000208  0x3112000¢ lwz ¥B, 120 .. [ | |
0x1000020c 080880000 vz 3,0 (x8) I | | 2
Al

Choose resources and their types in the following wizard.

Collect ¥alue Profiling For Oxl0000020c

Rezources Type Resource Hame | Value type |

rl {3} Ab=olute
rZ
rd
ro
) Symbol

0K | Cemasil

Press Ok. The following screen capture shows an icon may appear on the selected instructions after the above
steps.
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Instruction Table

x LA PrL ) Tl
File: crtOmain s Function: Index: O BB: addr: Ox100001c8 size: 111(44) exec: 0O

hddress Opcode Moemoni e | Comment | Freq. | Graph | .
SFILE ert... 5 FURCTION
0x100001c8  Ox32420000 1wz r15,002) . _start, - .. NG
0x100001ee  Ox80£20008 vz 7,5 (r18) o ]
0x10000140  0x383000000 1i r8,0 o
0x10000144 081070000 stw 18,0 (7) o ]
0x10000148 081320000 vz 9,0 (r18) o ]
P & N T O —
0x100001e0  Ox81320004 vz 9, 4 (r18) o ]
0x100001e4  Ox90830000 stw rd, 0 (r8) o ]
0x100001e8  OxB30a20004 wz rT,4@2)  -» errno Ox .. NN
0x100001ec  0x91070000 stw ¥, 0(rT) o ]
0x100001£0  0x48000051 bl 0x10000240 . main a P
0x100001£4  O0x£0000000 ori 0, rl0, Ox0 o
0x100001€8  OxB0£20008 vz xT, 8 (r18) o ]
0x100001fc 08070000 vz £T,0 (T o ]
0x10000200  Ox2e070000 empi cr0, Ox. .. o
0x10000204  Ox4182000e beq erll, Ox. .. R |
|
0x 10000205 03112000 lwz ¥B, 120 .. [ | |
0x1000020c 080880000 vz 3,0 (x8) I | | 2
Al

Press @& in the CodeAnalyzer toolbar to run instrumentation.

Press E‘Hb to write the instrumented file to disk. If you are running on a windows, please make sure to set the output
of profile-file value to ./<filename>

Upload the instrumented executable and the profile file you have created to an AlX machine. Make sure to put them
under the same directory.

Run the instrumented executable with some training data. It will write information of collected value to your original
profile file. You can get relevant training data from SPEC2000.

Copy the profile file created back to the windows.
Load the original executable in CodeAnalyzer again.
Add profile file you've created in --profile--file.

The following screen capture shows that the original grey icon may change to green icon in the front of the selected
instruction after doing the above steps.
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Instruction Table

x BB B ip PL ) [ =

File: crtOmain s Function: Index: 0 BB: addr: Ox100001c8B size: 11(44) exec: 1

hddress Opcode Moemoni e | Comment | Freq. | Graph | .
=FILE ert... 5| FURCTION
0x100001c8  Ox32420000 lwz r18,00(r2) . _start, —...
0x100001ee  Ox80£20008 vz 7,5 (r18)
0x10000140  0x383000000 1i r8,0
0x10000144 081070000 stw 18,0 (7)
010000148 [] Ox lwz ¥3,000180 | [t ]
0x100001de  DxBORSO000 [ stw ¥3, 0 (r8)
0x100001e0 081320004 vz 9, 4 (r18)
0x100001e4  Ox90830000 stw rd, 0 (r8)
0x100001e5 @ Ox80e20004 1wz rT,4@2) % errno Ox. ..
0x100001ec  0x91070000 stw ¥, 0(rT)
0x100001£0  0x48000051 bl 0x10000240 . main ’
0x100001£4  O0x£0000000 ori 0, rl0, Ox0 o
0x100001€8  OxB0£20008 vz xT, 8 (r18) o ]
0x100001fc 08070000 vz £T,0 (T o ]
0x10000200  Ox2e070000 empi cr0, Ox. .. o
0x10000204  Ox4182000e beq erll, Ox. .. R |
|
0x 10000205 03112000 lwz ¥B, 120 .. [ | |
0x1000020c 080880000 vz 3,0 (x8) I | | 2
Al

To view the value of collected resources, right-click the marked instruction and choose Show Value Profile. The
resources value will be displayed in Value Profile table. You can also press in Instructions Table view's title bar.

.Instructinn Froperties i3 Q,:f? = =0
Branch Profile WYalue Frofile l]]ispatr_'h Infa ]
Fesource Hame | Yalue | Count |
rli SEEST1952 1
rd -SEQEETIT 1

To simultaneously display value profile information while scrolling along Instructions Table, press E=3

in Instruction Properties view's title bar. If you select an instruction without green icon, value profile will show as
follows:
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Instruction Froperties X <}~=={> » = O

Eranch Frofile V¥alue Frofile l]:lispatch Inf-:-]

So1ry, No information was collected
for this mstruction

5.2.4.4Collect Comments

CodeAnalyzer can display comments generated by FDPR-Pro engine. Different type of files have different
comments for collection. So far there are three sources of comments: Power 5, Power 6 and general comments. All
the general comments are dependent on profile information. To view there comments, you need to collect
comments first. Please follow the steps below:

Load an executable
Add profile information of this executable
Be sure to open Instructions Table

Select File - > Code Analyzer - > Collect Hazard Info or press button £ to choose type of comments to collect

Press button @ to open Comments View

| Dlescription * File Function hddress

M Load instruction accesses the same addr. ..  exp.c . BXD Ox100100ac
M Load instruction accesses the same addr. ..  exp.c . e Ox10010120
M Load instruction accesses the same addr. ..  exp.c . BXp Ox10010%034
/M Load instruction accesses the zame addr. .. pow. c . explnmer? leﬂﬂlﬂﬁl

instruction e . explnmer? Ox=10010494
/M Load instruction accesses the zame addr... pow.c . eXpilnmer? Ox100104 25
M Load instruction accesses the same addr. .. pow.c . eXpinmer? Ox1001052c
M Load instruction accesses the zame addr. .. tan. c . tan Ox1000fbed
M Load instruction accesses the same addr. ..  tan. o . tan Ox1000fcead
M Load instruction accesses the same addr. ..  xlmath e .checkfnez Ox1000edes
M Load instruction accesses the same addr. .. xlmath. e .checkfzero Ox1000ee3d

Press button ¥ or ?‘I}!. in tool bar to navigate each comment in Instruction table

Press button @l to display the currently collected comments statistics

Please notice that if you have restricted grouping to some architecture, the comments view may remove
inappropriate comments from it.
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5.2.5Statistic Analysis

Code Analyzer provides users with a graphical display of statistics gathered on the loaded executable based on different
degrees of granularity. There are three perspectives of analysis: file, function and instruction mix. They are shown in the form of
tab in Statistics view. All the graphs are drawn to scale in cylinder. Each column is colored according to its frequency heat. The
Statistics view normally displays top (hottest) files, functions or instructions. In the upper level of each tab, there is filter button.
Only items that pass the average threshold you set in filter value will be displayed. Therefore, if you enter 0% and press refresh,
the view will show all the files. And if you enter 100% and press refresh, a single column will be displayed, representing the
hottest execution unit.

To open these views, you need to load an executable and add profile information first. Then press the corresponding buttons in
Code Analyzer’s toolbar. You can also open it from File -> Code Analyzer -> Statistics.

When your cursor stops in a column in the graph for a while, there is reference information like this:

File Heat Graph

550,000
500,000

200,000
e

W 150,000 B

, File: xleval.c Start Addr: 010002458 End Addr: 0x100024ac = 3175949
100,000

50,000

1]

xleval.c *lsym. o ldmem.e slsubre

File Wames

5.2.5.1View File Heat Graph

To open file heat graph, press button &in CodeAnalyzer toolbar or choose File -> CodeAnalyzer -> Statistics -> Files Heat.
You can also select the tab within Statistics view .

After that, load an executable and add necessary profile information.

The following screen capture shows a typical file heat graph of loaded executable.
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e, - C
Graph Options

Average Method: |Simple hverage ﬂ Filter filez under %): [5.0 Refresh
File Heat Graph

A0000 -

50000

&

=

[}

(]
i

30000

20000 -

Ezecute Count (Heat)

10000 -

Y

leval.c lsym.c wdmen.c rsubt.c gl s glinnk:. s
File Matnes

File Heat Graph |Function Heat Graph | Instruction Mix G*raph] Comment= Graph

The x-ordinate shows the names of files in the loaded executable. The y-ordinate denotes execute count distribution. Each
column of the graph refers to a file in the loaded executable. Their color shows how frequently they are called. You can set
graph options to customize the view. There are three methods in the average method box: simple average, weighted average
and highest function value. By inputting the minimum percentage in the latter box and press Refresh, you can get the count
distribution of those files whose percentages calculated by average method are above this value.

For example, if you use the highest function value as average method and try to filter 25% files, the graph options should be set
as follows:

Graph Options

Averaze Method: l]'[ighezt Function Valuej Filter files under [%): |25 Eefrazh

Press Refresh. Then the files whose highest function value percentages are at least 25% of the maximum value will be listed in
the graph as follows:
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File Heat Graph
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Execute Count (Heat)
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100000

deval.c dsym.c ddmem.c dsubt.c
File Mames

5.2.5.2View Function Heat Graph

To get function heat graph, you can press button #in CodeAnalyzer toolbar or choose File -> CodeAnalyzer -> Statistics ->
Functions Heat . You can also select the tab in Statistics view .

After that, load an executable and add necessary profile information.

The following screen capture shows a typical function heat graph of loaded executable.
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Lsiisic x °C

Graph Options
Average Method: |Simple hverage ﬂ Filter functions under [%): |1|:|.|:I Refresh |
Function Heat
300000 -
B
@'—7‘( 00000 -
= 300000
[
w
= 200000 -
(i)
b
: o ' '
|:|_
Hsave Hevlist lewal xl}rgetvalue x]xgetvalue Hlgetwalue Jvecdr
Function Naﬂ
< ! i
File Heat Graph Funetion Heat Graph |Instruction Mix G*raph] Comment= Graph

The x-ordinate shows the names of functions in the loaded executable. The y-ordinate denotes execute count distribution. Each
column of the graph refers to a function in the loaded executable. Their color shows how frequently they are called. You can set
graph options to customize the view. There are four average methods: simple average, weighted average, highest BB value and
prolog value. By inputting the minimum percentage in the latter box and press Refresh, you can get the count distribution of
those functions whose percentages calculated by average method are above this value.

For example, if you use the highest BB value as average method and try to filter 25% files, the graph options should be set as
follows:

Graph Options

Averaze Method: ME Filter functions under ): |1|:|.|:I Refrezh

Press Refresh. Then the functions whose highest BB value percentages are at least 25% of the maximum value will be listed in
the graph as follows:
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Function Heat Graph

1000000 -

500000 -

Ezecute Count (Heat)

Hlzawve alygetwalue Jivecdr lvecar Sweep Amatk

Function Mames

5.2.5.3View Instruction Graph

To open instruction graph, press button Mikin CodeAnalyzer toolbar or choose File -> CodeAnalyzer -> Statistics ->
Instruction Mix. You can also select the tab in Statistics view . There are two modes of instruction mix graph: count and
percentage. You can press the button Show Executions or Show Count to switch between them.

The following screen capture shows a typical instruction count graph of loaded executable.
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Lsiisic x °C

Graph Options

Display Mode: Filter walues under [%):
Show Executions | Refresh
>l

Show Count

Instruction Count Graph

4000 -
5 3000
5
s
[
L&)
+ 2000
[}
b
H 1000
|:|_
he ctpi cmph onl h stw stwu  lwz addi  addic mtspr  bclr
Instruction Opcode/Mame
£ [

File Heat Graph | Function Heat Graph | Tnctruction Mizx Gara;.h§||:nmments Graph

The x-ordinate shows the names of instructions in the loaded executable. The y-ordinate denotes count distribution of
instructions. Each column of the graph refers to an instruction. Their color shows how frequently these instructions appear in the
loaded executable.

The following screen capture shows a typical instruction executions graph of loaded executable.
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Lsiisic x N =

Graph Options

Display Mode: Filter walues under [%):
Show Count ﬂ |2

| Show Count I Refreczh

Instruction Executions Graph

Ezecute Count

a0000000
A000000
40000000
20000000 l
i riiririy
[als st Ihz larz addi

cimpi cpli h tharinm
Instruction OpcodeMame

addic

File Heat Graph | Function Heat Graph TInstruetion Mix Graph |Cnmments Graph

The x-ordinate shows the names of instructions in the loaded executable. The y-ordinate denotes executions distribution. Each
column of the graph refers to an instruction. Their color shows how frequently these instructions are executed in the loaded
executable.

5.2.5.4View Comments Graph

To get comments graph, be sure to collect comments first.
Then press button [#25in toolbar or choose File -> CodeAnalyzer -> Statistics -> Comments . You can also select its tab in

Statistics view directly. There are two options of graph: show graph for comment and show graph for function. In graph for
comments, you can select type of comments to display.
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-
Instruction Table Statiztics X

Graph Options

f* Show graph for comment Filter walues under (%):
Befraczh |
i Show graph for function M ;I II:I.I:I

Functions For Comment

Clamtment count
b2

checlfheg checkfzero tan
Functions Mames

File Heat Graphl Function Heat Graphl Instruction Mix Graph Comments GT&PhII

In the above graph, the x-ordinate shows the names of functions that have comments of Load After Store in power 5. The y-
ordinate denotes number of this comment for each function. Each column of the graph refers to a function.

expititetd
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Graph Options

{" Show graph for comment Filter walues under (%):
{* Show graph for function | checkineg j 0.0

Comments For Function

10

0.z

0.4

04

Clamtment count

0z

Load After Store
Comments Mames

File Heat Graph | Function Heat Graph] Inztruction Miz Graph Comments Graph

In graph for function, you can select any of functions which have comments and display the number of different comments it
contains. In the above graph, the x-ordinate shows the name of comments we try to collect in the first step. The y-ordinate
denotes number of this comments in .checkfneg function. You can filter the value of columns by pressing Refresh.

5.3Pipeline Analyzer

Pipeline Analyzer is a port of the IBM Performance Simulator for Linux on POWER™, another alphaWorks
technology. Pipeline joins the VPA toolkit to provide VPA users with the means of examining how code is executed
on various IBM POWER processors. Pipeline Analyzer displays the pipeline execution of instruction traces
generated by a POWER series processor. It does so by providing a scroll view and a resource view of the
instruction execution.

You can also find the Pipeline Analyzer User Guide from within VPA. Select Help - Help Contents within VPA. To
get context sensitive help, press F1 for Windows and AlX or press Ctrl+F1 for Linux.
5.3.1Load an existing pipeline file

The IBM Performance Simulator for Linux on POWER™ project has directions for capturing an instruction trace and
generating Pipeline data files.

Once you have made a run and generated a .pipe and .config file you can use the Pipeline Analyzer to look at
them. When you start Visual Performance Analyzer, the default perspective is Profile Analyzer Perspective. To
open Pipeline Analyzer, choose Window -> Open Perspective -> Other -> Pipeline Analyzer .
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The following screen capture shows the initial layout of Pipeline Analyzer.

E’-‘Pipeline Analyzer — ¥isual Performance Analyzer

File Edit Search Tools Window Help

MhE - &
8 Pipeline View X @\ @\ O\ - @ E & = =0 =g
General Offszet
Cxeoles: Baze:
Lines: Cursor:
Diwider: Off=et:
Event Mez=zage
-
W
3 *
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Choose File -> Open File_, and in Open File dialog select .pipe file with scroll mode information for inspection.

Open File i

Look in; I I3 sample_profile

fdy Corputer

[ W

| & ® ok EE-

Visual Performance Analyzer

2l xi

branch_flush, config
branch_flush, pipe

nimbus .resource_mode. config
nimbus .resource_mode. pipe
nimbus . resource_mode_copy.config
nimbus,resource_mode_copy, pipe
resource-mode. config
resource-mode. pipe
resource-mode_copy, config
resource-made_copy, pipe
scroll_comples. config
scroll_complex. pipe

scroll-mode. config

scroll-mode, pipe
scroll-mode_copy, config

scroll-mode_copy. pipe

File name: Isu:ru:ull-mu:ude.pipe

=

Filez of type; | i

-~

Cancel L
A

Please note if your .config file has different name as .pipe file, a second dialog for corresponding .config file will turn up for you

to choose.
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Next, the Pipeline Analyzer Perspective loads the data of .pipe file. A scroll editor is opened automatically. The general
information of this .pipe file is displayed in the panel of Pipe View. The following screen capture shows the data loading of this

file.

= AEG|

Bh6E |
Bl ripeline View &1 @8 -y T - 0OE £40 Elripeline Editor =B
General Offset o M e
UL
DI:instruction in o

ANNNNNRRRNNEN
Scanming the pipe file

Cycles: 1355 Baze: -1:-1 I -
Lines: 2357 Curszor: 11:18 _
Diwider: 1 Offset: 12:17 -
Event M .
s LIEEEEE Frogress Information
j:r) Loading the pipeline data
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To open .pipe file with resource mode information, choose File -> Open File_. A resource editor is opened as follows:

sPipeline Analyzer — nimbus. resource_mode — Visual Performance Analyzer

File Edit Fipeline Search Tools Hindow Help

|
H h 2 ¥
BEl Pipeline View 52 N R L N I e =
General Offzet ~
Cycles: 508 Base: 22520
Lizes: 11648 Cursor: 36:2844
Divider: 1 Offset: —189:2924

Event Message
Dprefetch(iype:d, value:129)

5.3.2Navigating the scroll pipe view

Each time Pipeline Analyzer Perspective is opened, a pipe view turns up in the left part of perspective. It shows the
detailed information of the currently active editor.

To open Pipe View manually, choose Window -> Show View -> Pipeline Category -> Pipe View. Note every perspective
contains only one pipe view.

To view pipeline file containing scroll mode information, select File -> Open File and choose corresponding file. A
scroll editor opens in the Pipeline Analyzer Editor and Pipe View display its information at the same time.
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5.3.2.1Using the overview graph

In the overview graph, the green box indicates the boundary of data displayed in the currently active scroll editor.
To display data elsewhere, click its location in the graph. You will see that the green box moves to where you just
click and scroll editor displays the data in detail.

B Pipeline Analyzer — scroll-mode — Visual Performance Analyzer

File Edit FPipeline Search Tools Window Help

M b & a
ml’ipeline View &7 =08 @nimbus.resom’ce_mode [* roll-mode =0
RSl g ENENENE
General Off=et o Data hddr
Cyeles: 1355 Base: 12:20
Lines: 2357 Curzor: 34:13
Diwider: 1 Offset: 22:-T

Event Mezzaze

e i e e
0 =] O LT Ln Ll L D0 [0 — —

5.3.2.2Zoom in or out

To zoom in or out this graph, press buttons in tool bar. To fit both width and height of the graph to overview panel,
choose EEin tool bar. Note that no scroll bars appear in overview panel after this operation.

5.3.2.3The event message and offset panel

The Event Message and Offset panel displays the denotation of instruction event which your mouse points at in the
Scroll Editor. The following screen shot shows the change of this information when the mouse moves from symbol
D to symbol M in the same line of table.
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%Pipeline Analyzer — scroll-mode — ¥isual Performance Analyzer

File Edit PFipeline Searech Toels Windew Help

] ]
o b & ;
@Pipeline View 27 =0 mnimbus.resource_mode [* =0
=] T
General Offset frech Td Data Addr
Cypeles: 1355 Eaze: 4.2
Lines: 2357 Cursor: 4:3
Diwider: 1 Off=et: 0:1

Event Mezzaze
¥V fetch data back

005530
stwu Rl, -30(R1)

If two more events in an instruction execution occur at the same time cycle, their corresponding symbol will be highlighted and
all the events be listed in Event Message panel. The following screen shot shows the event message of a highlighted symbol "F"
in the above picture.

Event Meszage

F:fetch initiated
F.fetch initiated

If there are too many event messages to display, you can resize this panel.
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To scroll simultaneously with the currently active editor, press Ein tool bar. The following screen shot shows this effect.

™ Pipeline Analyzer — scroll-mode — ¥isual Ferformance Analyzer

File Edit Pipeline Search Tools Windew Help

M b 2
@Pipeline View 0] =08 @nimbus.resource_mode [ =8
SIS o ™ = = i
NAXN-BRBF 7 e |q]|q - = [ g
General Offzet la
Cycles: 1355 Fase: 4.2 V-
Lines: 2357 Cursor: 19:12
Divider: 1 Off=et: 15:10

Event Meszage

1:in fxl unit at register file cyele

e e e e e e )

10

gprd
o gprd el

d005e89
addie. B4, B4, -1
13

4
5

1 o

Please note that this function ensures that the green box is always within the overview graph of Pipe View.

5.3.3Navigating the resource view

To view pipeline file containing resource mode information, select File -> Open File and choose corresponding file.
A resource editor opens in the Pipeline Analyzer Editor and Pipe View display its information at the same time.
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The following screen shot shows the appearance of resource editor after a pipeline file is loaded.

5 Pipeline Analyzer — nimbus. resource mode — ¥Yisual Performance Analyzer

File Edit Pipeline Search Teols Windew Help

I 7
H b & J
[El Fipeline View 53 @ e o -y~ =04
General Off=et -~
Croles; 503 Baze: 5:280
Lines: 11648 Cursor: ZZ:289
Divider: 1 Off=et: 14:0

Event Mezsage
Dprefetchitype:4, walua:147)

. DPT_id[0][1]
II o

In resource editor, a side bar named Resource Name in the right lists all the resources recorded in pipeline file. Each line of
table in the left shows the usage distribution of this resource during time period. Each symbol in the table means an instruction
event. Its denotation is shown in Event Message panel of Pipe View. If more than two events struggle for one resource at the
same time, its symbol in the table turns red automatically. In this case, all the event messages are listed in Event Message
panel of Pipe View. From General panel of Pipe View, you can see that this file has a total of 507 cycles and 11648 lines. The
current time divider is 1, which means each symbol in the table indicates one time cycle.

The two red sliders in the table are named slider bar. It focuses on the cell which your mouse points at. Its ordinate is shown as
Cursor value of Offset panel in Pipe View. The grey sliders in the table are named base axises. It focuses on the latest click of
your left mouse. Its ordinate is shown as Base value of Offset panel in Pipe View. The distance between slider bar and base
axises is calculated and shown as Offset value of Offset panel in Pipe View.

To navigate the editor, you can press left, ri0067ht, up, down keys or 'H', 'J', 'K', 'L' keys.

5.3.3.1Zoom in or out

To zoom in or out the table in scroll editor, press buttons in tool bar or select it in Pipeline Menu.

5.3.3.2Show Dots

To show dots in the table, press “in tool bar or select it in Pipeline Menu. The following picture shows a table with dots.
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A nimbus. resourece_mode X

_id[30]
1 1d[31]
1d[0] [0]

_id[n][%]
Dg_id[0] [&]

5.3.3.3Show Hover

To show the denotation of each symbol in the table, press - in tool bar or select it in Pipeline Menu. While your mouse points at
a line in the table for a while, a label which explains this line of resource usage turns up. The following screen shot shows the
symbol message for a confile point in resource editor.

[ . { |
& nimbus. resource mode X B

DR_id[0][3]

Dprefetch (type:d, walue:370)
Dprefetch(type:4, walue:333) A= LS
Dprefeteh (type 4, walue:355) 1d[0] [6]
g_id[0] [T]
q_id[0] [&]

5.3.3.4Show Slider

5.3.3.5Hide Unvisited Resources

When the usage distribution of pipeline file is distributed loosely, you can hide those unvisited resources. To do this function,

press -in tool bar or select it in Pipeline Menu.

The following screen capture shows the condensed resource table for the above opened file.
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Lmtmhim, L,

=

o h & 4

Elripeline View &2
Feneral Offzet
Cyeles: 505 Base: 5SBIGST
Lines: 7T Cursor: B5:57
Diwider: 1 Offset: 9:-330

Event Meszage
Dprefeteh (type: 4, walue:404)

@ vy @ soroll-mode

(- [

o Qe 7 0

3

o HEM_id[0][0101]

Dprefetch(type 4, walue:404)

5.3.3.6Change Color for symbol

To change color for each symbol in the table, choose Pipeline -> Settings... -> Trace.
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& Preferences |:I®

Loz Trace
Symbol | Color | Description i
& 1 | Unkmown
THprefetch I | Thprefetch
] T#demand /1 THdemand
[ Syme 1 | Syne I
[Flstore | ] Store
[Fl5texFail B | StcxFail
Elstex /] Stex
FlseftTHprefetch 1 SoftTWprefetch
[Flceftlprefetch ] Softlprefetch W
< |
Restore Defanlts | Apply |
0K | cemcer |

For example, if we set Dprefetch event in the opened resource file in the first screen shot to be yellow, the resource editor
changes as follows:

A nimbus. resource_mode X = O

urce Name

_id[1] [4]
id[1] [&]

1[7]
chitype:4, walue:

1d[0] [2]
id[0] [3]
1d[0] [4]
1d[0] [&]

F
[ | L
[ | )
[ | )
[ | [
[ | L
[ | )
u I
[ | [
[ | L
[ | )
[ | )

aiN]

Please note, the red lines in this view means conflict for resource use. This is a system-defined color.

5.3.3.7Change Time Divider

To change the number of time cycles for each symbol in the table, choose Pipeline -> Change Time Divider.
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- Change time divider @

Enter a number with which to diwide the time.

B

0K | Cancel

The default value of this box is the current time divider. The following screen capture shows the resource editor after setting time
divider to be three.

fo AER

M b & v
Bl Fipeline View 52 G-I T 0
~General Off=et R
Cyecles: 505 Base: 5B:387
Lines: 87T Cursor: 10:25
Divider: 1 Offset: —46:-362

Event Message

Dprefetch (type:4, walue:51)
Dprefetch (type:4, walue:35)
Dprefetch (type:d, walue:l3)

@ 3 i @scroll—mode =0

|
IQ_id[0][1]
Dprefeteh (type:d, walue:51)
Tprefetchitype:4, walne:35)
Tprefetch (type:d, walue:19)

5.4Counter Analyzer

The Counter Analyzer tool is a common tool to analyze hardware performance counter data among many IBM
eServer platforms, which includes systems running on AlX, i50S, zOS, Linux on POWER, Linux on CELL/B.E..
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The Counter Analyzer tool accepts hardware performance counter data in the form of a cross-platform XML file
format. The tool uses either build-in hsgldb database engine or external DB2 instance to store the raw performance
counter data. The tool provides multiple views to help user identify the data. The views can be divided into two
categories: one category is the “table” views, which are basically two-dimension tables displaying data. The data
could be raw performance counter values, derived metrics, counter comparison results and so on. Another category
is the “plot” views. In these views data are represented by different kind of plots. The data could also be raw
performance counter values, derived metrics, and comparison results and so on. Besides these “table” views and
“plot” views, there are also some “utility” views to help user configure and customize the tool.

You can also find the Pipeline Analyzer User Guides from the VPA. Select Help - Help Contents within VPA. To
get context sensitive help, press F1 for Windows and AlX or press Ctrl+F1 for Linux.

5.4.1Basic concepts for Counter Analyzer

» Performance Monitoring Counter

Performance monitor counter provides comprehensive reports of events that are critical to performance on IBM
systems. It is able to gather critical hardware events, such as the number of misses on all cache levels, the number
of floating point instructions executed, the number of instruction loads that cause TLB misses.

» Metrics

Metric is calculated with user-defined formula and event count from performance monitor counter. It's used to
provide performance information like CPU utilization rate, million instructions per second. This helps the algorithm
designer or programmer identify and eliminate performance bottlenecks.

»  CPI Breakdown Model

Cycles per instruction(CPl) is the measurement for analyzing the performance of a workload. CPI is simply defined
as the number of processor clocked cycles needed to complete an instruction. It is calculated as CPI = Total Cycles
/ Number of Instructions Completed. A high CPI value usually implies underutilization of machine resources.

On a POWERS5 system, you can break down your workload CPI into individual components, as the POWERS has
several programmable counters available to count events that can calculate the components of CPI and allow you
to determine how to improve performance on a given workload.

The following is an instance of CPI breakdown model:
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Total cycle  Completion cycles PowerPC Base completion cycles
<# cycles> <A:group complete cycles> <Al: One or more PowerPC instructions completed this cycle>

overhead of cracking/microcoding and grouping restriction

<A2:(A)-(Al)>

Completion Table empty (GCT I-cache miss penalty

empty) cycles <B1>
<B>

Branch redirection (branch misprediction) penalty

<B2>

others (Flush penalty etc.)

<B4: (B)-(B1)-(B2>

Completion Stall cycles Stall by LSU inst
<C: total-(A)-(B)> <C1>

Stall by FXU inst
<C2>

Stall by FPU inst
<C3>

others (Stall by BRU/CRU inst , flush penalty (except LSU flush), etc.)

Stall by reject Stall by translation (rejected by ERAT miss)

<C1A> <C1lA1>

Other reject
<C1A2: (C1A)-(C1A1)>

Stall by D-cache miss
<C1B>

Stall by LSU basic latency, LSU Flush penalty
<C1C: (C1)-(C1A)-(C1B)>

Stall by any form of DIV/IMTSPR/MFSPR inst
<C2A>

Stall by FXU basic latency
<C2C: (C2)-(C2A)>

Stall by any form of FDIV/FSQRT inst
<C3A>

Stall by FPU basic latency
<C3B: (C3)-(C3A)>

<C4: (Completion Stall cycles)-(C1)-(C2)-(C3) >

The above table represents a CPI breakdown model where the total cycles of a workload is divided into three
components: Completion cycles, Completion Table empty or GCT empty cycles, and Completion Stall cycles. The
base completion cycles are the number of cycles that would be needed if grouping was perfect. Otherwise, stalls
happen, and they can be attributed to either Completion Table empty or Completion Stall cycles. A Completion
Table empty condition occurs when no groups are completing on a given cycle because of either Icache miss or
branch misdirection. Meanwhile, the Completion Stall cycles are those stalls caused by any of the following
instructions: LSU, FXU, FXU long (all forms of div, mtspr, mfspr), FPU, and FPU long (all forms of fsqrt, fdiv); or by

other events such as Dcache miss, Reject, and Reject by translating (ERAT miss).

5.4.2Load an existing counter data file

5.4.2.10pen Counter Analyzer Perspective
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1. When you first start Visual Performance Analyzer after installation, the default perspective is Profile
Analyzer. To start Counter Analyzer, choose Window -> Open Perspective -> Other.

. Visual Performance Analyzer
File Edit Tools RNREETN Help

B W B E  openinnew window

Open Perspective Other. ..
Shiows Wig '
Cuskomize Perspective. ..
Save Perspective As...
Reset Perspective

Close Perspective
Close All Perspectives

L Working Sets *

Preferences, .,

B4

2. Inthe Select Perspective dialog choose Counter Analyzer and click OK.
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File Edit

EhEFE=

Tools

% Yisual Performance Analyzer
Window Hg

pen Perspective

Visual Performance Analyzer

%CIC++
E codeanalyzer
Counker &

ﬁFDebug

@Pipeline analyzer

|1|_F‘ru:ul:ile fnalyzer

ERethe System Explorer
|_'\-i"_‘|Resuurl:e

!Trace analyzer

M welcome Perspective (default)

Ik

J [ Cancel

D<}~

3. The following screen capture shows the initial layout of Counter Analyzer.
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% Counter Analyzer - Visual Performance Analyzer : E|b__<|

File Edit Counter Tools ‘Window Help

W RE = O0E

}}1 = E = E E Res. .. EE = E

Marne

Iﬁ' Local Conne

A/ >
Elp x>~ =0
Marme i | l
M Graph &2 =0
Event Chart
L. 0ot r
2
au | S . 0
o

4. You can also open Counter Analyzer Perspective simply by clicking Ein the toolbar.

5.4.2.2Load in counter data file

Choose File -> Open File_, and in Open File dialog select one counter data file with suffix ".pmf".
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Open File

Visual Performance Analyzer

Look in: | 2 hpm

D

iy Recent
Drocuments

:

Deszktop

3\

ty Docurments

by Computer

fdy M etworl:,
Flaces

il

M E eF E2-

x]

hpmc_1_100tsaort, pf
hprc_1_100ksortong, prf
hprc_1_100ksortongx: 10, prf
hprnc_1_sort. prf
hpmc_1_sortlong:x10,pmf
hprnc_1_ksork, prf
hprc_1_ksort_cpul . praf
hprnc_1_tsort_cpul2. prf
hpmc_1_tsortlong.pmf

hprnc_1_tsortlong., xmil

hprc_1_tsortlongx 10, prf
hprc_1_ksorkxs, prmf
hpmc_&3_&66_tsork. prf
hprnc_cpi_metrics,pf
hprnc_cpi_mmetrics_t.pmf

hprmc_cpi_metrics_bwod0, pmf
hprnc_cpi_metrics_bwad0t, prf
hprc_cpibreakdown_1.pmf
hprc_metrics_1.pmf
hprc_metrics_1k,pmf
hprnc_mekrics_2t, pf
hprc_onecpu_1_16.pmf
hprmc_onecpu_1_16t, pmf
hpmcocompare_1_2.pmf
hprccompare_1_2 3. pmf
hprccompare_1_3, pf
hprccorpare_3_4.praf
one_kimeslice, pmf
ane_timeslice.pmf . bak

xl.pmf

< >
File name: |hpmc:_n::pi|:nreakdn:|wn_1 .prnf j Open |
Files of type: j Cancel

You can also load in counter data from repositories, which will not be covered here.

5.4.2.3Brief introduction to Counter Analyzer Perspective

After loading in the counter data of .pmf file, the Counter Analyzer Perspective displays the data in its views and
editors. Primary information of details, metrics and CPI breakdown is displyed in Counter Editor. Resource statistics
information of the file (if available) will be showed in tabular view Resource Statistics. View Graph illustrates the
details, metrics and CPI breakdown in a graphic way.
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’%‘.Cuun‘ter Analyzer — hpmc_ cpibreakdown 1. paf — ¥isual FPerfor... |TE|[5_<|

File Edit Counter Search Tools Window Help
HhEA |« |+ FEHE 1016 1
C =3 = 0| hpme_cpibreakdown. .. X ! = 8| [ Rezource ... &1 = O
r*rr‘i- r‘ = Events | hverag A Hame | .
FM_1FLUS_PPC_CMFL 1,025,910, T¢ =
Local R - AL ¢ ey B0, RU_IDESS (Kbytes#zec)
= [ PM_CMPLU_STALL_DCACHE_MISS 99, B R TNELOCK
FM_CMFLU_STALL, DIV 10, 11— EU_ISESS (Kbytestzec)
m EU_IXESS (Kbytesksec)
PM_CMEFLU_STALL, FOIV Z, 5t EU_MATFLT —
PM_CMELU_STALL FFU 2, G& BI_MANESE (Fhytes)
PM_CMELU_STALL, FXU B39, 180, 51 RU_MINFLT
PM_CMPLU_STALL_LSU 3,802, 173, 30 4 RU_MSGECY
T = = — RU_M3GSHD
<_ | l RII HTUTCSW x
Details Metries |CFI Breakdown <— ! l
4 | :
— ﬂ] Graph 7 = 8
Eo >~ T 0O
PM_CMPLU_STALL_ERAT_MISS masx
Hame * - - - - _ i
—-Ba=zie 5000 = =
Bepositer E ’ T z z
Reposzitor E‘ S =
Eepositor _J 0O+ 7T 7T T T T T T T T T T T T T T T T - -
1 23 4 5672 910111215314151617 121920 .
w min
</ > < | 3| =

5.4.3Navigate the Counter Analyzer Perspective

The following are tasks that you can perform to navigate around counter data within Counter Analyzer.

5.4.3.10pen Counter Data

There are two ways to open counter data using Counter Analyzer, either from counter data files or from database
repository.

5.4.3.1.10pen Counter Data from PMF Files
1. Choose File -> Open File_, and in Open File dialog select one counter data file with suffix ".pmf".
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2.

Visual Performance Analyzer

Open File
Look, in; | 2 hpm j
) hprac_1_100ksark, prif
\45 hprc_1_100tsortlong. prmf
My Recent hprnc_1_100sortong: 10, prof
Docurnents

hprc_1_sort, pmf
hprnc_1_sortlongex 10, pmf
hprnc_1_ksork, prf
hprc_1_ksort_cpul . prf
hprc_1_ksort_cpul 2. pmf
hprac_1_ksortlong. prf
hprmc_1_tsortlong.xml
hprmc_1_tsortlongx10.pmf
hprc_1_tsorkxs, pmf
hprc_63_66_tsort, pmf
hprnc_cpi_metrics. prf
hprnc_cpi_mmetrics_k.pmf

Deszktop

)

by Documents
3
by Compu

E eF E2-

hprac_cpi_metrics_bwad0,praf
hprc_cpi_metrics_two40k, prf

hprc_cpibreakdown_1.pmf
hprmc_metrics_1.pmf h
hprnc_mekrics_1E prf
hprnc_mekrics_2t, pf
hprc_onecpu_1_16.pmf
hprc_onecpu_1_ 166, pmf
hprccorpare_1_2. praf
hpmcocompare_1_2_3.pmf
hpmcocompare_1_3.pmf
hprccompare_3_4.pmf
one_timeslice, prmf
ane_timeslice.pmf . bak

xl.pmf

?X

breakdovwn_1.prmf

@ b
-
My Hetwiork File name: |h|:|m|:_|:|:|i
Places
Filez of type: EE

=}

>
ﬂ Open |
Cancel

If one counter file is selected, it will be opened in editor, and its resource statistics information (if available)
will be showed in tabular view Resource Statistics.

& Lpme_cpibreakdown 1. pmf 3

= B B Eesource Statiztics M

Ewvents | #1 Fr. .. | Average Hame | Value | Descript
FM_IFLUS_PFC_CMPL 4,103, 6. .. 1,025,910, 755 FiF THES (Ghyie, BETG hverage
PM_CMPLU_STALL ICACHE 398, 452 949, 20 KU INELOCK 0 Famber
FM_CMFLU_STALL DIV 40, 463 10, 117 R TSESS (Kbyte. . 0 Averase
PM_CMPLU_STALL _FRAT M 223, 148 55, TR EU_TXESS (Kbyte. .. 2T9  Average
PM_CMPLU_STALL_FDTIV 10, 253 2, GB3 EU_MAJFLT 0 Humber ¢
PM_CMFLU_STALL FFV 10, 337 2, 5ad EU_MAYESS (Ebytes) 128 Mectimum
FM_CMPLU STAIL FY¥U  2,558,B. .. B39, 180,574 EU_MINFLT 42  Humber ¢
EM_CMFLU STALL LSy 15,208, ... 3,802, 173,303 EU_MSGECY 0 Humber ¢
PM_CMPLU STAIL EEJECT T8, 693, 427 19, 673, 357 EU_MSGEHD 0 Fuomber c
M CYC - 28,232, ... 7,058,110, 230 RU_NIVCEH 1282 Wumber c

- EUI_HEIGHALS 0 Humber ¢
FH_FFU_FULL_CIC 0 0 RII_HSWAF 0 Humber ¢
PM_GCT_EMPTY_CIC 610,196, .. 152,549, 204 Eepiiyint R e
FM_GCT WOSLOT EE_MERE 91,576, 737 27 894, 184 KU DUTELOCK 7 Hanbar
PM_GCT_WOSLOT_CYC 4,770,8. .. 1,192, 714,951 System Time(se... 0.002128 Totsl ar
PM_GCT_WOSLOT_IC MISS 819,205 154,801 User_Time(seco... 21052019 Total ar
PM_GCT_NOSLOT_SE4_FUL 0 0
FM_GEF_CMFL 4,103, 6... 1,025,911,598
FM_GEF_IC_MISS EE_FED 153, 235. .. 38, 308, 819
FM_GEF_MEE 250, 635, . . B2, T21, 463
PM_INST_CMFL 5, 204,5. .. 1,323,648, 100
PM_INST_DISF 27,805, ... 6,951,449, 461
L ¥

Detai : < »
etails |Metrics|CFI Breakdown

By default, a local repository is provided by VPA tool. You can also connect to remote DB2 repositories. Remote
repositories can be created, configured, refreshed, and discarded. Files in these repositories can be opened in
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Counter Editor and deleted. Besides, you can import counter data files into and query counter data from these
repositories.

5.4.3.1.20pen Counter Data From Connection View

By default, a local repository is provided by VPA tool. You can also connect to remote DB2 repositories. The local
connection is a local connection, which you can add Counter Analyzer Support under it, as well as other supports.
Remote connection is a DB2 connection. It can be created, configured, refreshed, and deleted.

» Create/Configure/Refresh/Discard a Connection

Create Connection

In Database Connection view, select New Connection in the context menu, you can create a new repository. Local Repository
is created by default and can only be configured and refreshed. Description view lists basic information of the repository.

F:} Database Conmectionzs X rrr'i il + ¥ =0

Size ... Date

= I'__l'_lr| Counter Analyzer
ﬂ Counter Analwyzer Hin
|}] Brofile Analyzer (act 25.78

&7 9,186, 10, 107

Configure Connection

The following is the Configure Dialog of Connection.
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e

New DBZ Connection

Set properties for DEZ conmection

Connection Name: |9.136. 10,107 |

Host Address:  |9.136.10.107 |
Fort: 50000 |
DB Hame: | dbmodal |
User Hame: | dbZadmiz] |

Test Conmection ... ]

':':7:' Hext > Finish ] [ Cancel

Add Product Support

Right-click on the connection node, choose the product support you want to add to the connection node, a confirm
dialog will occur.

You can create a new repository, or select an existing repository from the Existing List.

& Add Counter Analyzer

Add Counter Analyzer
Add Counter Analyzer support to thisz conmection

Input the new repository name, or select an existing one.

() Existing: COUNTEERL
TTT

() 0K ] [ Cancel
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Refresh Connection

Double click a Connection or click on the + icon to expand the tree.

A Password Dialog will pop up when opening the repository for the first time. If the password is saved, you no
longer have to re-enter it when Counter Analyzer is closed and restarted later. If the password is not saved, you are
required for it every time they start Counter Analyzer.

& Pas=sword Dialog

Enter Password
at: 9. 1586, 10, 10750000/ e g2 AbZ admin

Enter passzword for this repository:

D Sawve Pazsword

Warning. Sawed passwords are stored in local file swstem in an unsafe way
Tou can clear the zaved passwords from the right—-click popup menu.

Py

You can also choose to clear the password on the context menu.

I'Er' Counter Analwyzer

e
N ﬂ Hew Commection ...

@Edit Conmection ...
» Delete Cormection

E‘ Clear Zaved Fassword

|_’|_| Create Frofile Analyrer Support ...

Discard Connection

You can choose to discard the Connection on the context menu. Be sure that delete all its children first.
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-
F:; Databaze Conmections X Bemote Data Collection = O
A v
= zl v
Size ... Date
I'_L_Ir| Local Conmection
H E..g:
r:-r*."', Hew Commection ...
@Edit Conmection ...
Delete Commection
gClear Sawved Pazsword
|_ﬂ Create Frofile Analyrzer Support ...
ﬂl:reate Counter Analyzer Support ...
£ I | &
— S—

Discard Support

You can choose to discard the Product Support on the context menu.

|'Er| Counter Analwyzer
=& 9.186. 10. 107

)

WA
EE‘ Refresh

gug Import File ...

Deleate

> Import File

Right-click on the Support node, select Import File action, then, choose the file you want to import from the file
dialog.
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Iﬁ' Counter Analyzer
=i 9. 186. 10,107

- CIEmT_

10| hpmeeom| B Refresh 524 1046
L3 Il'l'lpl:l]:'t File ...

» Delete

» Open File in Editor
Right-click on the File node, select Open in Editor, or double-click on the file.

Ifk' Counter Analyzer
=4 9.186. 10. 107
= E Counter Analyzer Hia
#

oNOT_OC_0d _An. dC

ﬁ Open in Editor

» Delete Imported File

5.4.3.2View Counter Data

You can see raw counter data, metrics data and CPI breakdown data in different pages of editor. All these data are
retrieved from one counter file.

5.4.3.2.1View Raw Counter Data

Row counter data are shown In Tab Details. On the context menu, you can switch display mode here.
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Events= | 411 Frocessors | Average | Processor O | P
PM_CTC S0, 928, 414, 785 12, 732, 103, 696
Ewent
FM_DATA_FROM . . £
PM_DATA_FEOM, Group/Event/Time Slice 5o
FM_DATA_FEOM, Group/Time Slice/Event q
FM_DATA_FROM 4
FM_D4TA T4EL]  1.0Show As Double 593
FM_DTLE_MISS . 220
PM_FPU_IFLOP '||]5 Show A= Secience Dlouble 0
FM_FFU FIF | v 1 Show hs Integer T
FM_FFU_STF 20
FM_FXUD_FIH Filter ... 50 11,811
FM_FXU_FINW BRG 20, 894
FM_IHST_CMEFL Select A11 511 916, 227, 390
FM_IHWST_DISF . . B25 35, 201
PM_IHST DISE. éﬂnp}' Selection to Clipboard 403 44, 204
PM_ITLE_MIZS Find. .. BOe 259
FM_LD_MISS_Li 5, 4R I, 36T 3,058
£ >
Details  Metries |CPI Breakdown
In all tabs, Filter is used to filter processors and events.
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”5 Filters

Visual Performance Analyzer

Select What You Want to See
Flease select the processzors that will be displayed.

[Fl#11 Procezzors

[l bveraze

EProcessor
FlFrocezzor
FlFrocezzor
FlFrocessor

L= O

Select A1l

Jezelect All

Y|
R

e ]

Cancel

Row counter data can be displayed in three modes: Event, Group/Event/Time Slice, and Group/Time
Slice/Event. If the counter data has time slice information, all these three modes can be supported. If not, only
Event mode is enabled, and the other two modes are disabled.

"Event" Mode

In this mode, all events and their counter data are listed in the editor. Data here are normalized event count instead
of actual data in counter data file.

DLM

Events= | 811 Frocessors | hverage | Processor O |
FM_CYC S0, 925, 414, 785 12,7732, 103, BI6 235, 352
FM_DATA_FEOM_L= 3,234 o9 2,324
FM_DATA_FEOM_IZMIZS 1,136 264 SO0
FM_DATA _FROM_L3 939 235 477
PM_DATA_FEOM_LMEN 35 4 15
FM_DATA_FEOM_EMEN 35 49 0
FM_DATA _TARLEWALE CYC £58, 371 G4, 593 108, 135
FM_DTLE_MNISS q05 226 485
PM_FPU_I1FLOF 0 1] 0
FM_FFU_FIN 3a T 0
FM_FFU_STF aa Z0 0
FM_FIUO_FIN 10, 895, 05T, 402 2, TE23, TE4, 350 11,611
IM_FXU_FIH 17,5584, 414,673 4,396, 103, BG5S 20, 894
FM_INST_CMFL 4,454, 114,043 2, 371, 023, 511 16, 227, 990
FM_INST_DISF 49, 9385, Ta0, 502 12, 434, B3T, BES 35, 201
FM_INST_DISF_ATTEMET B4, B85, 453, 615 16, 171, 5363, 403 44, 204
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"Group/Event/Time Slice" Mode

If the counter data has time slice information, there are two modes to display more. In Group/Event/Time Slice
mode, the data can be grouped first by group, and then event. Data here are actual event count in counter data file.

Group/Event  TimeSlice) #11 Froceszors hverage Froceszo
Elom L1 tlbmiss [Ho=43)

- 1 FM_DATA TABLEWALE CYC 34, 804 3,851 14,
Time Slice 0O [1.0406 9, T96 2,449 a,
Time 5lice 9 [1.0399 13,419 3,355
Time Slice 15 (1.049 5, 462 1, 366 2,
Time Slice 27 (1.070 5, 927 1,482 2,

# 2 PM_DTLE_MISS 108 o7

+ 3 FM_LD_MI== 11 G185 204

+# 4 PM_LD REF L1 407,838,793 101,953,700 89, 636,

+ 5 PM_INST CMEL 1,273, 088,560 518,271,645 208, 308,

+ & PM_REUN_CYC 6,794,502 143 1,693, 643, 036 1,588, 506,

pm_L1_TERAT miss (Ho=d4)
pm_dzsource? (Ho=49)
pm_lzref tlbmizs (Ho=130)
pm_hpmeountl (Ho=140)
pm_hpmoount? (Ho=141]

+ [+ #H # [+

"Group/Time Slice/Event" Mode

If the counter data has time slice information, the other mode to display more information is Group/Time
Slice/Event mode, in which counter data is grouped first by group, and then time slice. Data here are also actual
event count in counter data file.

Group/TimeSlice/Event ) #11 Processors | Awerage | Frocessor O

Elpm 11 tlbmiss [Ho=43)
=] Time Slice O (1. 0408320

1 PM_DATA_TABLEWALE_CYC g, T9R 2, 449 9,555
# PM_DTLE_MISS 44 11 44
3 PM_LD_MISS L1 342 a6 337
4 PM_LD_REF Li o5, 183,255 23,79...  £9,635, 508
S PM_INST_CMPL 514,592,934 78,64, .. 296, 304, 297
& FM_EUN_CYC 1,686,561, 209 421,6... 1,588,459, ..

+ Time 3lice 9 (1.039903)
# Time Slice 18 (1.049939)
+ Time Slice 27 (1.070013)
pm_L1_TERAT miss (Ho=44)
pm_dsource? (Ho=49)
pm_lzref tlbmizz (Ho=130)
pm_hpmcountl (Ho=1400
pm_hpmeoount? (Ho=1411

[ [+ F

5.4.3.2.2View Metrics Data

Metrics data are shown in Tab Metrics.
Edit/Load/Save Metrics Variables

In the right part of the editor, all variables associated with the current metrics are listed in a table with their names
and values. Left click the Value column of each variable, and you can modify its value. On the context menu, users
can further choose Load Variables to load one variables file, and choose Save Variables to save current variables
in the editor to one variables file. If one variables file is loaded, all variables' values are updated, which makes all
metrics be calculated again. (Only Variable "total_time" is read only and cannot be overwritten.)
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Change Metrics

You can choose to change metrics file on the context menu, and applies it to the active counter data.

Visual Performance Analyzer

FrEa. E
Metricl #1]1 Frocessors # | | Hame | Yalue |

EMD_UTI_EATE (%) W'k | | CACHE_LIWE_SIZE
FMD_MIFS (MIPS) 302, 359 HEM_AVG_LZ_LATEHCY
FMD_INST_FER_CYC 0. 156 HEM_MEM_LATENCY
EMI_H¥_FF_FEE _CYC 0.0 HFM_TLE_LATEWCY
FMD_H#_FF_FEE_UTIME (M ¥ A MEM_LIHE_SIZE
EMI_H¥_FFP_EATE (M HWflo 0.o proc_freg
EMD_FX M) 17,554, 415 total time
FMD_FX_FER_CYC 5 0. 345 _
PMD:FP:LD_ET m:::Mfr ) oo % Load Variables ...
FMD_THST_PER_FF_LI_ST T4, 122, 432, BAY Jave Wariables ...
FMD_FEC_IHST_DISF_CMFL 15,991 —
EMD_DATA L2 (M) 0.011
FMD_FEC_LZ_ACCESS (%) 0.0
FMD_LZ TEAF MEwtes) Wik
FMD_LZ ED¥ MBytes=) ik
FMD_LZ_IDI_EST_LAT AVG ( Hih
EMD_LD_ST (M) 13, 813, 551
FMD_IHST_PER_LD_ST 0.88T »

£ | »

Details Metrics | CPI Brealkdown

CREEn. =
Metria | #11 Frocessors | b A | Hame
FMD_UTI_ERATE (%) Bk | | CACHE_LINE_SIZE
FMD_MIFS (MIFS) 302, 339 HEM_a¥ir_LZ TLATEHC)
FMD_IHST_FEER _CYC 0. 136 HFM_MEM_LATEHCY
FMD_HY_FFP_FER _CYC 0.0 HFM_TLE_LATEHCY

FMD_H# FF FER UTIME B I W&l |
FND_H¥_FF_EATE M Hi 1.05how A= Donble
END_FX M)
FMD_FX_FEE_CYC M/s] '||]5 Show Az Science Double
FMD_FF_LD ST M) 1 Show Az Integer
FMD_IHST_FER_FF_LD_}

FMD_FRC_INST DISF Cf T

PMD_DATA_ L2 M)
run e 1z sccess o ISRt
FMD_LZ_TEAF [(MBytes]

MEM_LIHE SIZE
z_freq

2l _time

Details Metrics | CFI Brealkdown

PMD 12 EIW (MBytes: Select All
PWD_L2_LD_EST LAT &1 [ECopy Selection to Clipboard
PMD_LD_ST (M) Find
PMD_INST_PEE_LD ST -

< | EII B3

|

The metrics file to be selected can be either external files or built-in files. The change derived metrics dialog is as

follows:
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_"';. Change Derived Netrics

Select Another Derived Metrics Definition Fle

Select another derived metrics definition file.

(" Built-in :

| 0K | Cancel

5.4.3.2.3View CPI Breakdown Data

CPI breakdown data are shown in Tab CPI Breakdown.
Change CPI Breakdown Model

You can change CPI breakdown model on the context menu, and apply it to the active counter data.
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f -. ].'l.prl'll:_l!pihl'-'-_-:ill-':lil:l'ﬁ'rl._l. pl'l'lf x = E
CPI Brealdown Model A1l Frocessors | 15.2
= h}: TOTAL_CFPI 5.332 (100.0%) 5.332
h): CPI_CMFL_CYC 0775 (14.54%) 0.775
= h): CPI_CT_EMPTY 0115 (2. 16%) 0.115
T mm
h}: CFI_GCT_EMFT) ¢ 105hew A=z Dounble 01T
bl CPT_GCT_EMPT! 1|]5 Show Az Science Domble [ag
-1l CPI_STALL_CYC 442
- b cPI_sTaLL 151 | Show As Integer 877 €
o 015
e EIEi?uéﬁ Filter ... 0.0
d CPI_ST Change CFI Brealkdown Model . .. |:|;|.5
h}: CPI_STP_J..L_ Export as HIML . k 0.0
TR =
[ EPI_ST;.LL_ gCnp}' Selection to Clipboard 0N
gl CFI_STALL Find. .. 483 b
< | >
Details Metrics CPI Brealtdown

Visual Performance Analyzer

The CPI breakdown model to be selected can be either external files or built-in files. The Change CPI breakdown
model dialog is as follows:

® Change CPI Breakdown Nodel

Select Another CPI Breakdown Model

Select another CFI breakdown model file.

[Flugin]/metadata/epibreakdown. xml

G

Cancel

Export as HTML

Choose Export as HTML on the context menu, you can export CPI breakdown data into an HTML file.
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f . ].'l.prl'l l!_l:pi]:l]:'-'-_' :Ell-':lil:l'ﬁ'rl._l > 1:-rr|f x

Visual Performance Analyzer

= 0O

CPT Breakdown Model | A11 Frocessors | hverage | Processor O | P
- | TOTAL CFT 5.332 (100.0%) 5.332 (100.0%) 5. 766 (100.0%) 5.
W CPI_CMEL CYC 0.775 (14.54%) 0.775 (14.54%) 1.071 (18.57%) 0.
| |EB™2 cPT oot EMPT 0115 (2. 15¥)[0.115 (2. 18%)[ 0 )| o]
I v 10Show As Double %1 0,001 (0. 01%)
[ _ ) 0.020  (D.5%) 0
i 1|]55hl:-w Az Science Double %) 0117 (1.94%) 0.
- bl C 1 Show As Integer %] 4,555 (78 99%) 4.
3 & ) 2905 (50.37%) 2
Filter ... %) 0.008 (0.13%) O
Change CPI Brealtdown Model . .. -y 0.0 . 0%)
IR TR ) e 0.3 o
%) 0.0 (0.01%)
SELEBE LI N 2895 (50.23%) 2.
- | [EXCopy Selection to Cliphoard %1 0,188 (3.26%) 0.
Find. .. ®) 0.0 (0.0%)
~Ererrr e re——rout) 0,188 (3.26%) 0.
s 2
Dletails Metrics |CFT Ereakdown
The CPI breakdown HTML file is as follows:
CFI Freakdown NEodel CFE | W
THTAL_LIX CFE_C FLETC
K xxipios: K TTAHAOE: Can pladian spades (R FEE R
Tedul spalen Tom wla: P _ERF_c BL
o la: F _cTE
CERE_$CT_E FIT CEE_SLT_K FIT_XL_ X33
K TTion Copladian Table | K ITAHI0N: Tfasks  des Passddr CRCR AL
mpdr IEET mpdrt Fomy ala: P _cCT_RRILET I T3
Fom Wla: P _ceT_b FTTCTE
CFL_SCT_L FIT_EN_ FRIF
ExOpion: Fmssk depmedissdias Faselds LR P b
Teaa wla: F _ECT_FESLET_ER_ FREE
N T s ey e i
CEI_3TALL_LTC CFI_STALL_LIW CPI_STALL_LSW_MITECT | CFE_STALL_LSW_ERAT_ X35
Exopies cwmpladios 340l | kK Tzipides: s4edd ke L3N Exxpies s4edd by L3R Exmpies: S4edl br LIF Teasedaddas 'R Ly
= To e o sl [ T —
F _€ FLE_ITilL_LEN F _t FLE_ETalL_RETEcT
CFI_STALL_LSW_AETECT_STH O I -
Exmpies: S4sdl br LIF Sdkem Ragend
CFE_STRLL_LIW_BLACNE_ X35
B TTLFAON S4adl by LI8 Faasks des e | wwy
Fem Wla: P _c pLE_sTeiL_scacmb_ Tma
[t ivevivudirtror SR e e
CIT_3TALL_IIw CFE_STALL_FIW_EX¥
ko xzipdon: tdedd br bz | K ZTAFAON f4adi br sar dews sk BT TERR FIER dnsdmmediss We o owEy
haadmms e em dla: P & FLE_STRLL_BTT
:Qﬂzl:u aTeLL_bzn ' TELL_IIN_$TH CES
) ) . i:':;l.,rﬂra-l: 24011 br F2E basde dedemar bl I
CFT_ATALL T CFI_STLLL_FF_KIY
Exrpiss: =4.31 k- FFE Exrpliss S4adl br ssr dems ad FEITVPISRT daedPasdiam LA ey
e lom Wla: F _c FLE_3TeLL_bEIT
Fomy ala:
Pt RLE_ITRLL bR CIT_STALL_FI_STREE oy
ke TTLFAoN 242l by FFE basds dademer
f:':;l.::::ll\_:ﬂl: wdkams 134nll ke BRECRE dmad | ilask pesaldr leesspd L3I0 dleak? sds. ) L aean
(=4 3,331 |88, w4

5.4.3.3View Temporal Chart

You can view temporal chart of the counter data in Graph view, by selecting Display Temporal Chart to enter

temporal mode which is set as the default chart mode.
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Visual Performance Analyzer

kS

Count
=
=2

Displaw Temporal Chart

0 - Display CFI Leaves Breakdown Chart
1 2 3 4
samples

=
PM_LD_MISS_LA1
2000 A v Change to Mulitple Bar Chart
Change to Stacked Bar Chart
Filter... VErage
1l Processor

Aggregation Scale is used to scale the aggregation rate of samples. You may feel overwhelmed in front of too
many samples in Graph View in temporal mode sometimes. And with the aggregation scale, it is easy for you to
choose the number of samples to display. For example, you may choose to display 20 samples in Graph View:

PM_GCT_EMPTY_CYC

r""‘\\./

5,000,000 -

Count

T T T T T T T T T T T T T T T T T T T T
1 23 435673 9101112131415 1617 121920

Sammples

min

20

And you may also choose to display 10 samples here:
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EEN. -

PM_GCT_EMPTY_CYC max
1.5E7 - |
= B
ro - -
l’-:] jDEﬁ - -
I:I 1 1 1 I 1 1 1 1 1 1 : :

1 3 5 T 9 11 13 15 17 19 4

mln

Samples 10

Filter is used to filter processors.

E;'. Filters

Select What You Want to See
Fleaze select the processors that will be displayed.

sl

Fl &1l Processors Select A1l
[ fver agze

Orfrocessor 0 Dezelect A1l
OFrocessor 1

OFroces=zor 2

OFrocezzor 3

0K | Cancel

In temporal mode, when you select one event in Tab Details, one metric in Tab Metrics, or one CPI component in
Tab CPI Breakdown, the temporal information of htis item is displayed in Graph view. The chart type can be
switched between Multiple Bar Chart and Line Chart.
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¢ Line chart of event:

Visual Performance Analyzer

PM_LD_MISS_L1

2000 -

1,000 -

Count

@ Lerage

[ &1 Processor

Change to Mulitple Bar Chart
v Change to Line Chart

Filter...

Multiple bar chart of one event:

PM_LD_MISS_L1

2,000

o - T T
1 2 3 4

Count

0 Aoerage

[ &1 Processor

samples
* Line chart of one metric:
%!]Gmph 53 = F
FPMD_DATA_LZ2
0.004 -

g E Lverage

g 0.002 - [ &1 Processor

5 \k/‘_\‘

I:I T T T T
1 2 3 4

samples

e Line chart of one CPI breakdown component:

DLM Alphaworks

Page 184 of 240



IBM STG - Performance Visual Performance Analyzer

m -

CPI_GCT_EMFTY

D_IDD.."'_'. T -
= v [ Average
=
=] [ &1 Processor
= 0050
k-:] .
0

T T T T T T T T T T T T T T T T T T T T
1 2 2 4 5 6 7T 2 8 1011 121314 15 16 17 12 19 20
Samnples

Note: This plot mode is supported by details data, metrics data, and CPI breakdown data.

5.4.3.4View CPI Breakdown Chart

In CPI breakdown mode, when you select one CPI component in Tab CPI Breakdown, CPI breakdown data can
be displayed in Graph View. You can choose to display CPI Children Breakdown Chart or CPI Leaves
Breakdown Chart. The former merely displays the sons of the selected node, while the latter displays all the leaf
nodes with the selected node as the root. In this mode, chart type can be switched between Multiple Bar Chart
and Stacked Bar Chart. Filter is used to filter processors.

e Display CPI leaves breakdown stacked-bar chart:
ul o X G - C

CPFl Breakdown: TOTAL_CP|

] CPI STALL OTHERS
5.000 [0 CPI STALL FPU OTHERS

ﬁ ﬁ ] CPI_STALL _FPU DIV
4000 —

Change to Mulitple Bar Chart

W Eh:a.ng-'—.- to Staclted Bar Chart

3.000

Filter. ..

_FI
é L}

2.000 - ]
Dizplay Temporal Chart

1000 - — — Display CFI Children Breakdown Chart

i i | S [l i R L Syl el o Al B Al RSPl & % s B

' ' E CPI_CWPL_CYC
Average Al Processor

« Display CPI children breakdown multiple-bar chart:

DLM Alphaworks Page 185 of 240



IBM STG - Performance Visual Performance Analyzer

EEN. i

CPl Breakdown: TOTAL_CPI

2.000 -
(=
=¥
© 000 I I
i e e 1 : I e e 1 :
Avrerage Al Processor
e Display CPI children breakdown multiple-bar chart:
=0
CPl Breakdown : TOTAL_CPI
4.000 -
3.000 -

0 CPI_CMPL_CYC
= [ CPI GCT EMPTY
% SO0 [ CPI STALL C¥C

1.000 -
I:I T T
Al Processors Average

Note: This plot mode is only supported by CPI breakdown data.

5.4.3.5Compare Counter Data

You can click &~ on the tool bar to select several files to compare. In the pop-up dialog, you must select 2~4 target
files to compare. You can either select files from the explorer, or select files from repositories (you have to refresh
repositories in Counter Repository View in davance). Select one file, and click the Add Button to add it. The first
file you add is regarded as the base file.

You can further specify the metrics and CPI breakdown Model to apply to the counter data, or do it later (Please
refer to Change Metrics and Change CP| Breakdown Model).

The following screen snapshot displays the Select To Compare Dialog:

DLM Alphaworks Page 186 of 240



IBM STG - Performance Visual Performance Analyzer

I-";;iiSlﬁ:llﬁ:l::t To Compare

Select Targets to Compare

Pleaze select the targets to compare from file or repository.

Select Target to Compare

(" Repository : |

Select Metrics and CPI Breakdown Model
Metries | Select

CPI - | Fellzch,

0K | Cancel

FEREEEE

5.4.3.5.1View Comparison Data
Comparison Editor is opened to display comparison result side by side. The following items can be compared:

e The total counts of one event are compared.
e The derived metrics values are compared.
e The CPI breakdown values are compared.

The following screen snapshot displays comparison data of each event from different data sources. refers to
difference between the target file and the base file, while % refers to the target files' proportion of the base file.
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f : Comparison Editor X

Eventsz

FM_LSU_LIF
FM_FFU_FIN
PM_GCT_WOSLOT SEQ F1
FM_FFU_FULL _CYC
FM_CMPLU_STALL, REJEC
FM_FXU_FIN
PM_GEP_IC_MISS_ER_EI
FM_LD_EEF L1

FM_CYC
FM_CMPLY_STALL FOIV
PM_GEP_MEE
FM_DTLE_MISS
FM_ITLE_MISS
FM_FXUD_FIN
PM_ST_MISS_L1
FM_FFU_STF
FM_MEE_FFU_FIN

TR TLOT ST

£

Visual Performance Analyzer

= B

Average [A) | Awerage (B)

1,039,69. __|1,249, 881, ..
1

1

& pverage (B)

210, 165, 486

g% 1.03how Az Double

2 788,342 10 Show As Science Double

v 1 Show Az Integer

5,381,671
3,072,99. Filter ...
364
8,889,633
53
a0
272,583, 045
337
2
1]
1 9N -4 2T ano

Details | Metriecs | CFI Brealdown

1 NdAT 20n dA41

|

% Awe A

||

The comparison is based on the sum of all processors, the average of all processors, or both. You can specify it in

Filter.
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I-"=7§i'.F:i.1t||3rs

Select What You Want to See
Flease =zelect the processors that will be displayed.

O:#11 Proces=zors Select A1l
Average

Jezelect All

0K | Cancel

5.4.3.5.2View Temporal Comparison Chart

When Comparison Editor is opened, comparison data are displayed in Graph view. You can view temporal chart of
the comparison data by selecting Display Temporal Chart to enter temporal mode which is set as the default chart
mode.

The following screen snapshot displays the temporal comparison line chart of one event. The temporal comparison
chart of one metric and one CPI breakdown component is much the same with that of one event. The comparison is
based on the sum of all processors, the average of all processors, or both. You can specify it in Filter.
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PM_1PLUS_PPC_CMPL

2082 . e
1.5Ez8 - E &-Lverage

E O B-foverage

= 10E:- ] &-A1 Processor

SR [ B-41 Processor

T T T T T T T T T T T T T T T T T T 1
1 23 4 5 a 7 & 910111213 14 15 1a 17 18 19 20

samples

Note: This plot mode is supported by details data, metrics data, and CPI breakdown data.

5.4.3.5.3View CPI Breakdown Comparison Chart

When Comparison Editor is opened, comparison data are displayed in Graph view. When you select one CPI
component in Tab CPI Breakdown, you can choose to display CPI Children Breakdown Chart or CPI Leaves
Breakdown Chart. The former merely displays the sons of the selected node, while the latter displays all the leaf
nodes with the selected node as the root. In this mode, chart type can be switched between Multiple Bar Chart
and Stacked Bar Chart. The comparison is based on the sum of all processors, the average of all processors, or
both. You can specify it in Filter.

311] Graph &7 = C
CPIl Breakdown: CPI_STALL_CYC

2,000 -
I CFI STALL LU
0 CFI STALL FXU
[ CFI STALL FRU
1.000 - 1 O CPI_STALL OTHERS
D— I I I 1

&-fverage B-&verage &-AlProcessor  B-AllProcessor

CPI

Note: This plot mode is only supported by CPI breakdown data.
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5.4.3.6Edit Metrics/CPI Breakdown Model

5.4.3.6.1Edit Derived Metrics

1. You can select mon the tool bar to open one derived metrics file to edit.

2. You can view and edit derived metric formula in Metrics Editing dialog. The supported operation includes:
o Add new derived metric
o Edit derived metric
o Delete derived metric

";. Netrics Editor

rMetrics Editing

Fleaze open an old metric file or create a new metric file

File Hame Hew Metrics File

Metrics Hame |Hew Metrics Dezeription

Frocessor |Undefined Processar -

s |Undefine-:1 Os ﬂ

Detail Information

Hame

Description

Formula

Tnit

2
=]

Hew

Open Save Az, . | Clase |

3. After modification, you can save the file or save it as another derived metrics file.

5.4.3.6.2Edit CPI Breakdown Model

1. You can select @on the tool bar to open one CPI breakdown model definition file.
2. You can view and edit CPI breakdown model in Edit CPI Breakdown Model dialog. The supported
operation includes:
o Add new component
o Edit component
o Delete component
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™ Edit CPI Breakdown Nodel

Edit CPI Breakdown Model
Create or edit CPI breakdown model

File Hame: % Hew CPI Breakdown Model File
Hame: |CPI T Deseription:
Frocessor: PhEPECifiEd _IJ |
05 Family: Phspecified _:J
Instruction Event: FM_IHST_EMPL _:J
Detail Infa
lui TOTAL CFI Hame

Deszeription:

Formula:

Open Save Save Az | Close |

3. After modification and validation, you can save the file or save it as another CPI breakdown model
definition file.

5.4.3.7Import Counter Data File into Repository

To create Counter Analyzer Support, you should create a database connection first. Please refer to section 5.1.7 for
details on how to create and manage database connections.

Then, right-click on the connection to create Counter Analyzer Support,

If you are using hsqgldb connection, all existing database under this path will be listed, you can create a new one, or
attach an existing one.

If you are using db2 connection, all existing schema under this database will be listed, you can create a new one, or
attach an existing one.
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& Add Counter Analyzer

Visual Performance Analyzer

Add Counter Analyzer

Input the new reposzitory name,

#dd Counter Analwzrer support to this conmection.

or select an existing one.

OF T8

l'-::'J'Existiru.g: Zeounter
counterl
count er
countl
1107
ael

Iz._?xl

Cancel

& |

Create Counter Analyzer Support

After Counter Analyzer Support has been created, then, you can import file into this support, open it in editor, or

delete it.

Size ... Date

Iﬂ Local Conmection (Heqld
&7 9. 186. 10. 107
=¥ My Hsqldb

SR C Jounter_tinalz ., IENEEURL

07T-04-24 17:57
0T-04-24 15:04

gl hpme EF‘ Refresh
CURSU] .  Import File ...

L] 4 pn 07-04-24 15:04
L] e pn XK Delete 07-04-74 18:04
L] b.pmf FO0T-04-24 15:04
M Frofile Analyzer Hr &

Size ... Date
Ifr‘ Local Conmection (Hsgld
&= 9.186. 10,107
=L My Hzqldb
= ﬂ Counter Analwyzer 1. 16

2007T-04-24 17:57
SORT-04-74 1504

gl hpmecompare 1 2.1

ol e

Wi d. pr r Open in Editer —24 1804

pl copm . -24 18:04
Delete T ted Fil

ol bopr X Delete Inported File —24 1804

|_'|_| Frofile Analyzer Hik

You can delete files manually to release disk space. Multi-selecting is allowed. See the picture below.
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=-[H My Hsqldb

= ﬂ Counter Analyzer 1.16
pd| hpmocompare 1 2.1 2007-04-24 17:57T
Ar) 2007-04-24 15:04
gl d. pmf 2007-04-24 15:04
g oonT—nd-d 1504
B -24 154

I Profils

Dlelete Imported File

This view support sorting operation. You can sort the files by name, size or date.
Size ... Date

To sort files, select the sort mode on the action bar, or click the title directly.

& 4l 7

Sort b];-" Hame
Sort by Size
Sort by Date

5.5Trace Analyzer

Trace Analyzer visualizes Cell/B.E. traces containing information such as DMA communication, locking/unlocking
activities, mailbox messages, etc.

Trace Analyzer provides several views that help the user make sense of the trace data. The trace can be plotted in
a graphical view, organized by core, along a common timeline. Alternatively, the user can traverse the trace records
in a textual table, Another view provides the detailed data for each kind of records, for example, lock identifier for
lock operations, accessed address for DMA transfers, etc.

You can also find the Trace Analyzer User Guides from the VPA. Select Help - Help Contents within VPA. To get
context sensitive help, press F1 for Windows and AIX or press Ctrl+F1 for Linux.

5.5.1Basic concepts

> Events

Events are records that have no duration, for example, records describing non-stalling operations, such as
releasing a lock. Events’ input on performance is normally insignificant, but they may be important for
understanding the application and tracking down sources of performance problems.

> Intervals

Intervals are records that may have non-zero duration. They normally come from stalling operations, such as
acquiring a lock. Intervals are often a very significant performance factor, and identifying long stalls and their
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5.5.2Load an existing trace file

5.5.2.10pen Trace Analyzer Perspective

Visual Performance Analyzer

sources is an important task in performance debugging. A special case of an interval is live interval, that starts
when an SPE thread begins to execute and ends when the thread exits.

When you first start Visual Performance Analyzer after installation, the default perspective is Profile Analyzer.

To start Trace Analyzer, choose Window -> Open Perspective -> Other. In the Select Perspective dialog

choose Trace Analyzer and click OK.

The following screen capture shows the initial layout of Trace Analyzer.

& Performance Explorer - matris_mul-4-128.pe - Eclipse SDK

File Edit Source Mavigate Search Project Run  Window Help

[Nmi

Ihleaaad a3

i | E,gv

T Navigator &3

=0

e Ao e D

5 P &

=10l

[Ell=f #PeTraces [Inx12]

B-& FOT

(% decrementerTests

EIEQ matrix_mul
""" |5 matrix_mul-1-1024.1.trace 1.1 (Binary)
-PO matrix_mul-1-1024.pe 1.1 (Binary)
""" |5 matrix_mul-16-1024.1.trace 1.1 (Binary)
'Po matrix_mul-16-1024.pe 1.1 (Binary)
""" |5 matrix_mul-2-1024.1.trace 1.1 (Binary)
-Po matrix_mul-2-1024.pe 1.1 (Binary)
""" |5 matrix_mul-4-128.1.trace 1.1 (Binary)
-PO matrix_mul-4-128.pe 1.1 {Binary)
""" |5 matrix_mul-8-1024.1.trace 1.1 (Binary)
-PO matrix_mul-8-1024.pe 1.1 (Binary)
""" |5y matrix_mul-8-128.1.trace 1.1 (Binary)
----PO matriz_mul-8-128.pe 1.1 (Binary)
[ trace_dma

liz79500 liz79s00

liz79700

FPE

SPE O

SPE 1

SPE 2

SPE 3

3= Trace Table Yiew 52

|

SPE 4

L

Trace file: I 0in C:iDocuments and Settings'l,ps-user'l,runtime-uj

Index | Record bvpe | Trace File | Record Nil
1 PPE_SPE_CREATE_GR... O i
2 PPE_SPE_CREATE_TH... 0 i
3 SPE_EMNTRY 1] 1]
4 SPE_READ_IN_MBOX... O 0
5 PPE_SPE_CREATE_TH... O 1
6 PPE_SPE_CREATE_TH... O 2
7 PPE_SPE_CREATE_TH... O 3
g SPE_ENTRY u] 1
9 SPE_READ_IM_MEOX... O 1
10 SPE_READ_IN_MBOX... O 0
11 SPE_READ_IN_MEOY i 0
12 SPE_READ_IN_MBOX.. O z
13 PPE_SPE_WRITE_IN_... O 0
14 SPE_READ_IN_MEOX... O 1
15 SPE_READ_IN_MEOY i 1
16 SPE_READ_IN_MBOX... 0 3
17 PPE SPE WRITE IN ... 10 1

B color Map view 2

0
|

@ Record View 52

Color Map: I CELL

L«

ame | Walue

|Tpe

Mame

[n]

o

5
»

FPE_SPE_DESTROY_GROUP
PPE_SPE_CREATE_THREAD
FPE_SPE_KILL
PPE_SPE_READ_OLIT_MBOX
FPE_SPE_READ_OUT_IMTR_MEOX
PPE_SPE_WRITE_IN_MBOX
FPE_SPE_WRITE_SIGMNAL
PPE_SPE_MFC_PUIT
FPE_SPE_MFC_PUTE
PPE_SPE_MFC_PUITF
PPE_SPE_MFC_GET
PPE_SPE_MFC_GETE
PPE_SPE_MFC_GETF

I:PIE SPE MFC READ TAG STATUS IMM

i L))

5.5.2.2Load in trace file
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Choose File -> Open File_, and in Open File dialog select one trace file with suffix ".pe"..

5.5.2.3Brief introduction to Trace Analyzer Perspective

After loading in the trace data, the Trace Analyzer Perspective displays the data in its views and editors. Going
from the top left clockwise, we see:

« Navigator View

« Trace Editor showing the trace visualization by core

- Details View showing the details of the selected record (if any)

« Color Map View, allowing the user to view and modify color mapping for different kinds of events

« Trace Table View, which shows all the events on the trace in the order of their occurrence

5.5.3Navigate the Trace Analyzer Perspective

The following are tasks that you can perform to navigate around trace data within Trace Analyzer.

5.5.3.1View Trace Data Graph

A graphical presentation of the trace is shown in the editor window.

X =

|
ki *l

leooooo Frooooo kkaoono keoooon 1000000

FPE

I
by
(I L

N .

Data from each processor is displayed in a separate row, and each trace record is represented by a rectangle.
Time is represented on the horizontal axis, so that the location and size of a rectangle on the horizontal axis
represent the corresponding event's time and duration. The color of the rectangle represents the type of event, as
defined by the Color Map View.
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In the rows corresponding to the SPEs, note the full-height green rectangles. They show the live intervals, i.e., the
life time of SPE threads. Records represented by the shorter reddish rectangles represent events that occurred
during the thread execution.

Trace Editor Components

The following figure shows the different components of the Graphical View.

Thread events Selection marker
Marker rulers Thread life intervals Timeline scroll bar

Ruler bar
: \

. — 0

Row names

X lsooo0o Hoodho boooo | [1000000
PPE
SPE 1

SPE2

B L
I

Going from top to bottom, we have:

- The marker ruler shows where the selected record (if any) is located on the trace's timeline (look for the
orange-and-white selection marker). Clicking on the marker ruler scrolls the view to make the selected
event visible. Note that there are also vertical marker rulers, located in each row between the core id and
the graph. These rulers show on which core the selected event occured.

« The scrollbar can be used to scroll back and forth in time.
« The ruler bar shows the time values, in the same units as those used in the trace.
Trace Editor Tools

When a trace is open in the Graphical View, the following toolbar is added to the standard Eclipse toolbars:

This toolbar is only active when the focus is on the Trace Editor. The following tools are available:

. D? : Selection tool. Pick this tool and click with it a record on the Graphical View to select the record. This
will scroll the Record List View to the selected record and display its details in the Record Details View.
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Trace Editor Coloring Conventions

Visual Performance Analyzer

&l: Zoom-in point tool. Pick this tool and click one of the graphs to zoom in while keeping the time value at
the click point at the same location.

= Zoom-out point tool. Pick this tool and click one of the graphs to zoom out while keeping the time value
at the click point at the same location.

2} : Zoom-all tool. Pick this tool and click anywhere in the graph to fit all the trace into the view.

PPE

SPEO

SPE 1

SPE 2

SPE 3

SPE 4

#: Zoom-in area tool. To fit a specific region into the view, pick this tool and in one of the rows mark the
area you want to fit into the view:

= 20070125115703.pe X

K|

|4nmnn

I‘?ﬂﬂﬂﬂﬂ

lﬁﬂﬂﬂﬂﬂ |mnnnn

' ]
h '
| '
| '
' - 4

hﬂﬂﬂﬂﬂ

I

M. Drag tool. To scroll the view back and forth along the time axis, pick this tool, and hold the right mouse
button pressed while dragging the graph

The default coloring used by the Trace Editor assigns hues of blue to events and hues of red to intervals. One of
the few exceptions are the live intervals, colored green. Please refer to the Color Map View for the exact color

mapping of any particular editor instance.

When analyzing a trace, it is often important to distinguish between a large number of short intervals and a single long interval,
which may be a good target for optimization. In order to aid in this analysis, Trace Analyzer emphasizes intervals with a border
whose color is a darker hue of the event's color:

long event

l

many short events of the same kind

|

5.5.3.2View List of Trace Records
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You can view the list of the records in the trace in the Trace Table View. Click on a row to select a record and see
its details in the Record Details View. Trace Table View selection is also synchronized with the selection in the
Trace Editor, so that each scrolls to and highlights the selection done in the other.

= Trace Table Yiew &2 =0
Trace File: I 0in CDocuments and Settings'l,ps-user'l,runtime-vj
Index | Record tvpe | Trace file | Record N:l
23 SPE_READ IM_MBOX 0 3
74 SPE_READ IM MEOX... 0 5
5 PPE_SPE_WRITE IN_... O 3 J
26 SPE_READ IM MEOX... 0O 4
27 SPE_READ IM_MBOX 0 4
75 SPE_READ IM MEOX... 0 &
79 PPE_SPE_WRITE IN_... O 4
30 SPE_READ IM MEOX... 0O 5
a1 SPE_READ IM_MBOX 0 5
32 SPE_MFC_GET 1] 0
33 SPE_MFC_GET 1] 1
34 SPE_MFC_GET ] 2
a5 SPE_MFC_GET 1] 3
36 SPE_MFC_READ TAG... O 0
37 SPE_MFC_READ TAG... O 0
35 SPE_MFC_READ TAG... 0O i
39' SPE MFC READ TAG... O 1 | _ILI
4 [

5.5.3.3View Record Details

The Record Details View shows the names and values for all the fields defined for the selected record.

F a
#® Record View 532 = O
SPE_MFC_READ TAG_STATLUS 20

Mame | Walue | Tvpe |
Event Mame SPE_MFC_READ_TaAG_STATUS  string
Curation 5 long
Mask. 1 inkeqer
Phrvsical SPE Id | 0 inteqer
Update Mode | 2 inteqer
Tag skatus 1 inteqger
Event Counk 12 inkeger
EndTime 1279237 long
StartTime 1279232 long
EventTvpe 322 inteqger
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5.5.3.4Change Colors used in Trace Editor

The Color Map View holds a list of record types and their color mapping. To change the color mapping for a
particular record type, double-click the corresponding row. A color chooser dialog will open, allowing to select the
new color for the record type.

[
1

A Color Map Yiew &3

Calar Map: I CELL j

iIC1
o
f]
=
3

Mame

PPE_SPE_DESTROY_GROLUP
PPE_SPE_CREATE_THREAD
PPE_SPE_KILL
PPE_SPE_READ_OUT_MBOY
PPE_SPE_READ_OUT_INTR_MBOX
PPE_SPE_WRITE_IN_MBOY
PPE_SPE_WRITE_SIGNAL
PPE_SPE_MFC_PUT
PPE_SPE_MFC_PUTE
PPE_SPE_MFC_PUTF
PPE_SPE_MFC_GET
PPE_SPE_MFC_GETE
PPE_SPE_MFC_GETF

F'P'lE SPE MFC READ TAG STATUS IMM
4

MR

Note that the interval types, which are emphasized with a darker border in the Trace Editor, are also shown with a
border in the Color Map View:

PPE_SPE_WAIT ———————1
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6.Appendix A - sample profiling session

Visual Performance Analyzer

This process will walk through the typical usage of VPA to analyze problems, using the Profile Analyzer plug-in
and some existing data. Where can you download the existing data? Look for the Sample ETM File at the bottom
of the web page: http://www.alphaworks.ibm.com/tech/vpa/download.

The picture below shows the file being saved to a workspace directory.

_t Profile Analyzer

File Edit Wiew Favorites Tools Help

@Back < \_/;I

lﬁ /_\J Search

[t_:‘ Folders

Q@?
v

: Address |E| C:heclipselworkspace'\Profile Analyzer

~8e

Folders

= I eclipse
IC=3 _uninst
I configuration
I features
I logs
I plugins
I readme
= I workspace
3 .metadata
= Profile Analyzer
b RemoteSystemsConnections
I etc
I filemon
I haifa
I hme
) izs7
= IBMPERF
I IBMTOOLS
I icons
I TosB

[~]

.project

pi_config...

If you don't have the Profile Analyzer directory, try this:
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Visual Performance Analyzer

< Profile Analyzer - Eclipse SDK

File Edit Refactor Mavigate Search Project Run Window Help
5~ @~ e

T=. Mavigator 3

Profiling Resources

=8
Click on the Profiling
Resources tab, somehow
this causes it to create the
missing directory.
Then click on the
Navigator tab to return to
the view we want.
= Profj £ Analyzer - Eclipse SDK
File EdA Refactor Mavigate Search Project Run Window Help
- Q-+ %

T=. Mavigator 2 Profiling Resources

Once we have the Profile Analyzer folder in view, it is sometimes necessary to REFRESH it. Just Right click and
select REFRESH.
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2% Navigator 5

Profiling Resources |

2 «E

| Right dlick
"y

)

an

[ Copy
“.
55|

¥ Delete

Maove...

_"“Giname
ct

Sele
Refreshto  bort,
see our data.
i\ ort...
# | Refresh

I

.

‘5 Mavigator &2 . Profiing Resources

+-|—= Performance Inspector
N

-
Click the + to expand and
zee the files.

If you don’'t have a Navigator tab, adding a new view is easy with VPA!

Just select Window => Show View => Other...
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Window Help

Mew Window

Open Perspective
Show View

Other...

Save Perspective As...
Reset Perspective
Close Perspective
Close All Perspectives

Customize Perspective. ..

MNavigation

Preferences

Visual Performance Analyzer

Select Navigator. It will open it as a tab in the bottom right window. Just drag it to the top left where we want it.

I Show View

+-[= Ant

—|--[= Basic
L] Bookmarks
4 Classic Search
= console
25 Navigator
o= Outline _J\

@J Progr

Q'-' Sear
2 Tasks
+-[= Cheat Shek.

B Palett  gelect Mavigator under
[2 Proble the Basic folder. The Basic
folder has views for
Edipse. Scrolling down
= r
B Prope you'll see the views for
Visual Performance

Mavigator.

= CVS

You will then need to navigate to D:\eclipse\workspace\Profile Analyzer to see your data.
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Open the SAMPLE ETM by double clicking on it in the Navigator view.

|5 Profile Analyzer - Eclipse SDK

File Edit Refactor MWNavigate Search Project Run  Window Help

e RAFREND AP ECRCR Aeth

S Navigator &2 . Profiling Resources = 0O
@B 5

Y

=

== Profile Analyzer
- .project
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The initial view will look something like this:

=< Profile Analyzer - sample.etm - Eclipse SDK Q@ﬁ

File Edit Refactor Mavigate Search Project Run Window Help

|cd - |~ ||~ | [l Profile Anal... >

. Navigator 52 . Profiling Resources| = O |2 sample.etm &2 =0
& | 5 <}==5 =~ | sample.etm
- = Profile Analyzer - "4 Profile sample.etm (11028 ticks): Ti... | %l Process | Thread -~
.project +- &I Process > Thread > Module 2208 20.02 wait_a014  wait TID 45079 | =
2 pi_config.cfg + T8 Process > Module 2184 19.80 wait_b016  wait TID 49177
i sample.etm - Modules 2170 19.68 wait_c018 wait TID 57373

1283 11.63 java_410f4 java TID 577622
642 5.82 java_410f4 java TID 577622
532 4.82 wait_b016 wait TID 49177
523 4.74 wait_a014 wait TID 45079
460  4.17 wait_c018 wait TID 57373
320 2.90 java_410f4 java TID 577622
227 2.06 wait_2004 wait TID 8197
158 1.43 java 410f4 java TID 577623

[il 1l | m

Process > Thread > Module

i Di mbly/Offsets &2 . Source Code| Compiler Listing|]ava,l’classes Hier...| Py =0
= o b3 =
@ Samples Distribut... %2 . Resolved Calls| Counters| 2 ] o symbol is selected. el o - | N

1€~

wait_2004
I | . _

25.0%  24.90% 24.19% 23.24% 2.61%  0.05%
Process > Thread > Module - Total ticks: 11028, time share: 100.0(
Process > Thread = Module: All immediate children

|

Expand Process > Module on the top right window by clicking the + sign :

KI—_'.J_: sample.etm &3

sample.etm
- "4 Profile sample.etm (11028 ticks): Ti.. | %] Process
+-EET Process > Thread > Module 2208 20.02 wait a0ld
+ M Process > Module 2184 19.80 wait_b016
+-FL! Modules 2170 19.68 wait_c018
1283 11.63 java_410f
g42 5.82 java_410f
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Once expanded, we can see that on the 4-way test system, our

Visual Performance Analyzer

single threaded Java test case left 3 of the

processors idling, leaving the ticks nicely divided amongst the processors. The Java test case (Process ID 410f4)
took 23.24% of the total ticks. A tick is a sampled address recording where the system was executing code.
JITCODE is where the work for this Java test case is being done, and we expect this due to Jitting of the Java

methods.

L sample.etm 2 =
sample.etm
- ¥4 Profile sample.etm (11028 ticks) Ti... | %| Module |
+-ET Process = Thread = Module 1283 50.06 JITCODE
=M Process > Module 642 75.05 IJITCODE
¥ D wait_al14{2757 ticks/25.00%) 320 12.49 JITCODE
¥ D wait_b016(2746 ticks/24.90%) 158 6.16 JITCODE
+ D wait_c018(2668 ticks/24.19%) 80 3.17? JITCODE
+ [[] java_410f4(2563 ticks/23.24%); 11 0.43 Jusr/javal4/jre/bin/classic/libjvi
+1-[] wait_2004(288 ticks/2.61%) 6 0.23 Jfusr/lib/libc.a[shr.o]
+-[] gil_e01c(2 ticks/0.02%) 3 0.12 Jusr/lib/libpthreads.a[shr_xpg5.
+-[] trestop_410f6(2 ticks/0.02%) 3 0.12 Jusr/lib/libpthreads.a[shr_xpg5.
+-[] netm_d01a(1 ticks/0.01%) 3 0.12 Jusr/lib/libpthreads.a[shr_xpg5.
+-[ ] sh_410f4(1 ticks/0.01%) 2 0.08 [unix Eal

+-E1 Modules ¢ |

2

Total: ticks (2563), time share (23.24%)

The bar chart on the bottom left of VPA shows this well. Within the Java Process, we took a full 96.87% of the ticks
in Jitted code. (If not shown, just click the bar chart icon on the Samples Distribution tab) :

€ samples Distribut... 2 . Resolved Calls| Counters ™2 = O

s

iy &
JITCODE
Other
06.87% 3.12%

Process: java_410f4 - Total ticks: 2563, time share: 23.24%
Process: All Process under java_410f4
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Almost everything with VPA is a mouse click away!!!

Visual Performance Analyzer

Double clicking any tab will change to a maximized view of that tab. Double clicking the same tab will change it

back.

Try it by double clicking the tab for the window on the top right:

i sample.et =0
sample.etm W’K/Double click on tab l
=Ty Profile sample.et = | %| Module o
+ KT Process = Thread > Module 17283 50.06 IITCODE (]
- ﬂ'l Process = Module 642 25.05 JITCODE 3
¥ D wait_al14({2757 ticks/25.00%) 320 12.49 JITCODE
¥ D wait_b016(2746 ticks/24.90%) 158 6.16 JITCODE
¥ |:| wait_c018(2668 ticks/24.19%) a0 3.1? JITCODE
+ [] java_410f4(2563 ticks/23.24%); 11 0.43 [usr/javal4/jre/bin/classic/libjur
+-[] wait_2004(288 ticks/2.61%) 6 0.23 fusr/lib/libc.a[shr.o]
+-[] gil_e01c(2 ticks/0.02%) 3 0.2 Jusr/lib/libpthreads.a[shr_xpg5.
+-[] trestop_410f6(2 ticks/0.02%) 3 0.2 Jusr/lib/libpthreads.a[shr_xpg5.
+-{_] netm_d01a(1 ticks/0.01%) 3 0.12 Jusr/lib/libpthreads.a[shr_xpg5.
+-[ ] sh_410f4(1 ticks/0.01%) 2 0.08 funix E4
+-E1 Modules ¢ | 1 FY
Total: ticks (2563), time share (23.24%)

This makes it easier to see everything.

< Profile Analyzer - sample.etm - Eclipse SDK E]@
File Edit Refactor MNavigate Search Project Run Window Help
. L= g | = = | [l Profile Anal... >
I sample.etm &3 =&
sample.etm
Fu Frofile sample.etm (11028 ticks) Ti... % | Module | Symbaol i |
+ IET Process = Thread > Module 1283 50.06 JITCODE thirtytwo()T
--F&M Process > Module 642 25.05 JITCODE sixteen()I
+ [] wait_a0D14(2757 ticks/25.00%) 350 12.49 JITCODE eight()I
+-[] wait_b016(2746 ticks/24.90%) 158 6.16 JITCODE four()L
+-[] wait_c018(2668 ticks/24.19%) 80 3.12 IJITCODE two()I
+ []ijava. 410f4(2563 ticks/23.24%%)] 11 0.43 fusr/javal4/jre/bin/classic/libjvm.a -.mmipExecutelava
+1-[] wait_2004(288 ticks/2.61%) 6 0.23 Jusr/lib/libc.a[shr.o] noSymbol L
+-[] gil_e01e(2 ticks/0.02%) 3 0.12 /usr/lib/libpthreads.a[shr_xpg5.o] .pthread_getspecific_15
+-[] trestop_410f6(2 ticks/0.02%) 3 0.12 Jusr/lib/libpthreads.a[shr_xpgS.o] .pthread_mutex_unlock
#-[] netm_do1a(1 ticks/0.01%) 3 0.12 Jusr/lib/libpthreads.a[shr_xpg5.o] .global_unlock_ppc_mp
+1- ] sh_410f4(1 ticks/0.01%) > 0.08 Junix .vm_handle
+-Fi! Modules 2 0.08  Sfunix .trchooks4
2 0.08 Sunix sc_msr_2_point
1 0.04 (usr/lib/libpthreads.alshr_xpg5.0] -pthread_mutex_trylock
1 0.04 Jusr/libflibc.a[shr.o] fwrite b |
1 0.04 Jusr/lib/libc.a[shr.o] .fflush_unlocked
1 0.04  fusr/lib/drivers/pci/phxentdd[phxentdde4] .rx_handler
1 0.04 fusr/lib/drivers/netinet[netinet64] .in_cksum
1 0.04  Jfusr/javal4/jre/bin/libzip.a .inflate_fast
1 0.04  Jfusrfjaval4/jre/bin/libzip.a ._moveeq
1 0.04 Jusr/javal4/jre/bin/libzip.a .readCEN
1 0.04 (usr/javal4/jre/bin/libzip.a -huft_build
1 0.04  Jfusr/javal4/jre/bin/libjitc.a .transform_codeattr
1 0.04  Jusr/javal4/jre/bin/libjitc.a .SAME_VARREF
1 0.04  Jusr/javal4/jre/bin/libjitc.a Initialize_const_table
1 0.04  Jfusr/javal4/jre/bin/libjitc.a .dopt_require_term_ste
1 0.04  Jusr/javal4/jre/bin/libjitc.a -dopt_regenerate_dag
1 0.04  Jfusrfjaval4/jre/bin/libjitc.a .dopt_intern_operation
1 0.04 Jusr/javal4/jre/bin/libjitc.a .Deadstore_Init_Dataflo
1 0.04 (usr/javal4/jre/bin/libjitc.a .CostBenefitAnalysis ht
< 1 >
Total: ticks (2563), time share (23.24%)
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Double click the same tab to go back to the 4 pane view:

= Profile Analyzer - sample.etm - Eclipse SDK Q@E

File Edit Refactor Mavigate Search Project Run Window Help

| =5 - &~ |4 | - - | M Profile Anal... ™

% Navigator 52 ._Profiling Resour{Back] = 0|1 sample.etm &2 =0
=y | = & ¥ | sample.etm
=11 Profile Analyzer =¥y Profile sample.etm (11028 ticks) gl | %| Module o
.project +- 1T Process > Thread > Module 1283 50.06 JITCODE =
| pi_config.cfg =M Process > Module 542 25.05 1ITCODE i |
1Y [sampla.etm + [[] wait_a014(2757 ticks/25.00%) 320 12.40 JTCODE
3 |:| wait_b016(2746 ticks/24.90%) 158 6.16 JITCODE
=[] wait_c018(2668 ticks/24.19%) 80 3.12 JITCODE
+ [ ijava_410r4(2563 ticks/23.24%) 11 0.43 /Jusrfjaval4/jre/bin/classic/libjvi
+ [0 wait_2004(288 ticks/2.51%) 6 0.23 /usr/lib/libc.a[shr.o]
=[] qil_e01c(2 ticks/0.02%) 3 0.2 Jusr/lib/libpthreads.a[shr_xpg5.
=[] trCStUF'_“lUfﬁ(_ZUCKSfU-DZ%J 3 0.2 Jusr/lib/libpthreads.a[shr_xpgs.
=[] netm_d01a(1 ticks/0.01%) 3 0.2 Jusr/lib/libpthreads.a[shr_xpg5.
[ sh_410f4(1 ticks/0.01%) 2 0.08 funix v
= I Modules [<_] I | [ll
Total: ticks (2563), time share (23.24%)
= i) Disassembly/Offsets &2 Source Code| Compiler Listing|Java.fCIasses Hier...| # =0
@ Samples Distribut... 52 . Resolved Calls‘c0unters| 2 [} No symbol is selected. 29 | 3 - ‘ )~
¢~ '
JITCODE
(Other|
Other
96.87% 3.12%

Process: java_410f4 - Total ticks: 2563, time share: 23.24%
Process: All Process under java_410f4

F ] |

Select PID 410f4 and click the + to expand and see the modules within this process:

KI;'J_: sample.etm &3
sample.etm

+-[_] wait_b016(2746 ticks/24.90%) |
+-[_] wait_c018({2668 ticks/24.19%)
=[] ;jaua_41nf4{15-53 ticks/23.24%):

i JITCODE(2483 ticks/96.88%)

. Junix(25 ticks/0.98%)
.flibjvm.a(18 ticks/0.70%)
../libjitc.a(12 ticks/0.47%)
../libpthreads.a[shr_xpg5.0](10 ticks/0.39%
../libc.a[shr.o](8 ticks/0.31%)
..[libzip.a(4 ticks/0.16%)
flibjava.a(l ticks/0.04%)
../netinet[netinet64](1 ticks/0.04%)
.../phxentdd[ phxentdd64](1 ticks/0.04%)
+-[_] wait_2004(288 ticks/2.61%)

+ [ ] gil_e0ic (2 ticks/0.02%) v

[{_l i . | IL]

EF BF
=

o o
= A=

BH B
1l = =

=
=

=5
=
—

]
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As we noted earlier, the JITCODE module is showing the most ticks as expected for the Java process. On the right
hand side we see a breakdown of ticks for the JITCODE module.

L sample.etm 2 ]
sample.etm
+[] wait_b016(2746 ticks/24.90%) AllTi. | %] Module
+-[] wait_c018(2668 ticks/24.19%) 11283 50.06 IITCODE
- [ java_410f4(2563 ticks/23.24%) 642 25.05 IITCODE
JITCODE(2483 ticks/96.88%) 1| 320 12.49 IJITCODE
funix(25 ticks/0.98%) 158 /.16 IJITCODE
B /... libjvm.a(18 ticks/0.70%) 80  3.12 IJITCODE
J.../libjitc.a(12 ticks/0.47%) 11 0.43 /Jusr/javal4/jre/bin/classic/libjvm.a
f.../libpthreads.a[shr_xpg5.0](10 ticks/0.39% = & 0.23 /usr/lib/libc.a[shr.o]
{.../libc.a[shr.o](8 ticks/0.31%) 3 0.2 /usr/lib/libpthreads.a[shr_xpg5.o]
Gl /.../libzip.a(4 ticks/0.16%) 3 0.12 /usr/lib/libpthreads.a[shr_xpg3.a]
J.../libjava.a(1 ticks/0.04%) 3 0.12 Jusr/lib/libpthreads.a[shr_xpgS.o]
B /... netinet[netinet4](1 ticks/0.04%) 2 0.08 /unix
B /.../phxentdd[phxentdd64]1(1 ticks/0.04%) 2 0.08 [unix
+.[] wait_2004(288 ticks/2.61%) 2 0.08 [unix
+ g gil_e01c(2 ticks/0.02%) vl ] m | E)
< | i |»|  Total: ticks (2563), time share (23.24%)

Clicking on the JITCODE Module expands the window on the right, showing a breakdown of ticks in the JITCODE.
The hottest symbols are shown in descending order. Notice that thirtytwo() is the biggest contributor at almost 52%:

L sample.etm &2

sample.etm
+ [] wait_b016(2746 ticks/24.90%) A T | %] symbol |
+-[] wait_c018({2668 ticks/24.19%) 1283 51.67 thirtytwo()I
= D java_410f4{2563 ticks/23.24%) 642 25.86 sixteen()l
&) 1T CODE(2483 ticks/96.88%): 1| 320 12.89 eight()I
B Junix(25 ticks/0.98%) 158 6.36 four()l

..flibjvm.a(18 ticks/0.70%) 80 3.22 two()I

..Jlibjitc.a(12 ticks/0.47%)

../libpthreads.a[shr_xpg5.0]{10 ticks/0.39%

.flibc.a[shr.o](8 ticks/0.31%)

..flibzip.a(4 ticks/0.16%)

.flibjava.al1 ticks/0.04%)

i1l /.../netinet[netinet64](1 ticks/0.04%)
f--./phxentdd[phxentddo4](1 ticks/0.04%)

«-[] wait_2004(288 ticks/2.61%)

+-[] gil_e01c(2 ticks/0.02%) el

<] m 3| Total: ticks (2483), time share (96.88%)

| ] S R SR BE R
[ =N = =N =N SN
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If you look at the Samples Distribution view in the lower left corner, you will see that the information now
corresponds to the JITCODE symbols. You can also switch between pie and bar charts.

€ samples Distribut... 2 . Resolved Calls| Counters ™2 = O

thi vo( )1
rtytwo0) Click to switch to a pie
chart
. four()1
eight()I m -mrn(]I

51.67% 25.85% 12.88% 6.36% 3.22%

Module: JITCODE - Total ticks: 2483, time share: 22.52%
Module: All Module under JITCODE

Double click on thirtytwo() and notice that the disassembly/Offset information in the bottom right window is now
filled in for this method. Clicking on any other method on the top right will change everything we are seeing in the
graph and in this disassembly to correspond to the method selected:

il Disassembly/Offsets 52 Source Code | Compiler Listing | Java/Classes Hier... | Call-Graph Caller... | Console | ™2 =
Offsets for: thirtytwo()I(Process java 410f4) = =~
Offset | Bytes | Disassembly | %= | Ticks | Remarks | Ll —
0x00000000 9lelfffc stw rlS,-4(rl) Il
0x00000004 39210000 addi rils,rl,+0
0x00000008 3821£E£0 addi rl,rl,-1&
0x0000000c TcZel808 tw TO_LET,rl4,rl 3
000000010 33400000 1i rll,+0
0x00000014 3d403571 lis rld,0x3571
0x00000018 8l4zaf38 lwz rld,-20&00(zl0} L
020000001 3d205£5e lis r3, 0x5£5e
0x00000020 §1231000 ori r3,rs,0x1000
0x00000024 Tdzzdald add r3,rld,rs
A, 0x00000028 4800000e b 0x34
0x000000Ze £0000000 ori x0,x0,0x0
0x00000030 £0000000 ori x0,x0,0x0
0x00000034 3d405£5e lis rl0, 0x5£5e
0200000038 §1421000 ori rl0,rld, 0x1000
0x0000003e T£8L5000 omp cr7,0,rll, rl0
oL, 0x00000040 403c000e be BO_IF NOT,CR7_LT, Oxdc [ |
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We need to get the Disassembly/Offset Information as a full screen, so double click that tab:

< Profile Analyzer - sample.etm - Eclipse SDK

=Jokd

File Edit Refactor Navigate Search Project Run Window Help
|- |~ | # | i i T | [l Profile Anal... >
5 Navigator 53 “_Profiling Resources| = O |[EL sample.etm 57 =0
Py ‘ = & < | sample.etm
= = Profile Analyzer =[] wait_b016(2746 ticks/24.20%) [~ [T | %] symbal |
.project =[] wait_c018(2668 ticks/24.19%) 1283 51.67 thirtytwo()I !
pi_config.cfg =[] java_410f4(2563 ticks/23.24%) 642 25.86 sixeen()I
sample.etm JITCODE(2483 ticks/96.88%) 320 12.89 eight()l
B8 /unix(25 ticks/0.98%) 158 6.36 four()l
[ /.../libjvm.a(18 ticks/0.70%) 80 3.22 two()
J.../libjitc.a(12 ticks/0.47%)
{@# /.../ibpthreads.a[shr_xpg5.0](10 ticks/0.39%
& /.../ibc.a[shr.o](8 ticks/0.31%)
J.../libzip.a(4 ticks/0.16%)
[ /.../ibjava.a(1 ticks/0.04%)
R/ Inatinatinatinatfa1/1 tirke/n N40L) hd
a M | [#]  Total: ticks (2483), time share (96.88%)
[iti7 Disasser Offsets &2 Source Code| Compiler Llstmg|]ava.fclasses Hier... | Call-Graph Caller... | Console| = =8
Offsets for: thi Process java 410f4) (=] | » & | e &
@ samples Distribut... i . Resolved CEHS| Counters‘ 2 = 0O|[oszses =N | Disassembly | 2| Ticxs| nemarks | [~ —}
1€ ~ 0x00000000  Sle stw rils,-4(rl)
— 0x00000004 35e1
0200000008
0x0000000 H E
thirtytio)1 z 2 Double click on the tab
0200000010
0200000014
0200000018  8l4=afss lwz rl0,-20600(rl0}
0x0000001c  3d205£5e lis r3,OxSfSe
Chteen()l 0x00000020  §1291000 ori r9,r9,0x1000
0x00000024  7dZadald add r3,r10,xS
L, 0x00000028  4800000c b 0x34
four()t 0x0000002e  €0000000 ori ro, =0, 0x0
0x00000030  §0000000 ori r0,r0,0x0
0200000034  3d405£5e lis rld,0x5£5e
51.67%  25.85%  12.88%  6.36% 3.22% 0x00000088  €1421000 ori rlo,rlo, 0x1000
Module: JITCODE - Total ticks: 2483, time share: 22.52% 0x0000003c T£8B5000 cwp er7,0,rll, rl0
Module: all Module under JITCODE "), 0x00000040  409c000c be BO_IF_NOT,CR7_LT, Oxde M

1
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We now see a full window view of this:

= Profile Analyzer - sample.etm - Eclipse SDK E]@
File Edit Refactor Navigate Search Project Run Window Help
L Q- T4 | 1M Profile Anal... >
[t} Disassembly/Offsets &3 Source Code Compiler Listing | Java/Classes Hierarchy | Call-Graph Callers/Descendants Console | Profile Comparison  Disassembly Comparison =
Offsets for: thirtytwo()I[Process java 410f4) =3 El | =
GEfset | Byzes | ps i | 3|  Ticks| Remazks | -~
0200000000 Slelfffc stw rl5,-4(rl)
0x00000004 39210000 addi rl§,xl,+0
0x00000008 38z addi rl,rl,-1%
0x0000000c TeZe0808 tw TO_LGT,rl4,rl
0x00000010 29600000 1i ril,+0
0x00000014 24403571 lis rl1l0,0x3571
0x00000018 Bl4aaf88 lwz rl0,-Z0800(xrl0)
0x0000001c 2d2Z08£5e lis r3,0x5£f5e
0x00000020 €1231000 ori r3,r3, 0x1000
0x00000024 TdZadald add rS,rl0,r3
:M‘CIXGCICICICIGZB 4800000c b Ox34
0x0000002c €0000000 ori r0,rx0,0x0
0x00000030 €0000000 ori r0,rx0,0x0
0x00000034 2d408£5e lis rl0,Ox5£fS5e
0x00000038 €1421000 ori rl0,r10,0x1000
0x0000003c TE£EBE000 emp cxr7,0,r11,r10
X, 0x00000040 403c000c be BO_IF_NOT,CR7_LT, Oxdc
0x00000044 23600001 addi =11,r1l,+1
% ox00000048 4bffffec b 0x34
0x0000004c 28650000 =ddi z3,r3,+0
0x00000050 3d€03571 1is x11,0x3571
0x00000054 306bares stw r3,-20800(r1l)
0x00000058 EEH addi rl,rl5,+0
0x0000005¢ ale 1wz r15,-4(rl5)
0x00000060 42800020 blr
0200000064 38000001 1i =0, +1
0200000068 90100170 stw r0,+368 (rlé)
020000006 382 £E£E0 addi rl,rl5,-16
0200000070 Teze0808 tw TO_LET,rl4, rl
0200000074 81610000 lwz x11,+0(xl)
0200000078 3c603571 lis r3,0x3571
0x0000007¢ 8063a£88 lwz x3,-20600(x3)
0x00000080  3d40555e lis rl0,0x5%5e sz.11 [ ]
0200000084 41421000 eri rl0,rl0,0x1000 ~

Notice the colored bar on the right. This is the Hotness Bar.

Red is used for any symbol that represents at least 20% of the total tick count.

Magenta is used for any symbol that represents between 5% and 20% of the total tick count.
Blue is used for any symbol that uses less than 5% of the total tick count.

Darker shades show higher activity than lighter shades.
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[\ Disassembly/Offsets &2 Source Code | Compiler Listing | Java/Classes Hier... | Call-Graph Caller... Console i =0

Offsets for: thirtybwo()I{Process java 410f4) (=] = ~

Offaet | Bytes | Disessexmbly | % | Ticks | Remzrks | Ead —
0x000000&0 42800020 blr b |
0x00000064 35000001 1i r0,+1 Hotness bar for
0x000000&8 90100170 stw r0,+368(rls)

symbol thirtytwo()

0x0000006c  3BZEEES =ddi rl,rls,-18
0x00000070  7cZe0308 tw TO_LET,rl4,rl
0x00000074  B1610000 lwz rll,+0(rl)
0x00000078 30803571 1is r3,0x3571
0x0000007c  B0&3af88 lwz r3,-20800(r3)
0x00000080  3d405£5e lis rl0,0x5f5e sz.11 [
0x00000084 1421000 ori rilg,rlo,0x1000
0x00000088  7£8b5000 emp er7,0,rll,rl0
" ox0000008e  4030ffcd be BO_IF NOT,CR7_LT, 0x50 3s.sz [
0x00000030 38630001 addi r3,r3,+1 3z_z7 [ L
0x00000054  338b000L addi rll,rll,+1 1
" 0x00000088  4bffffes b 080
0x0000005c coococoe3570. .. JITCODE ME Ox3570ad40
0x00000024  35238£3c addic. z3,r%,-0xT0cd

We want to see the code with the most activity, so click on the % column to do a quick sort:

.\ Disassembly/Offsets 2 . Source Code | Compiler Listing | Java/Classes Hier...| Call-Graph Caller... | Consale| 2 =g
Offsets for: thirtytwo()I{Process java 410f4) =3 % ~
Offaet | Bytes | Dizsegsembly |A % | Ticks | Hemzrks | Ll
T 0x0000008c  405cEicd be BO_IF NOT,CR7_LT,0xS0 ez [T W
0x000000%0 38830001 addi r3,zr3,+1 -z7 [
0x00000080  3d4052%e lis rl0,0x5<5e -1 [
0%x00000024  35238%3c addic. rs,r3,-0x70c4 =
0x0000003c cccococoe3570. (o JITCODE MB 0x3570=d40
T 0x00000038  4bfifzes b 0xE0 .
0x00000054  336b000L =agi r11,z4 Click on % column
0x00000088  7£8B5000 emp cx7,0,4  to sort highest
0x00000084 61421000 ori rilao,rl percentage of ticks
0x0000007c  B0&£3=£88 1wz 23,-200  towards the top
0x00000078 3003571 lis r3,0x3
0x00000074  B1E10000 lwz rll,+0(r
0%00000070  7c2e0s08 tw TO_LGT,rl4,rl
0x0000006c  382E£££0 2ddi rl,rls,-16
0x00000068 30100170 stw z0,+388 (z18)
0x00000064 38000001 1i z0,+1
0x00000080  4eE00020 blr ™
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If you would like to use other Profile Analyzer views that is not currently shown.

-> Other ...

Visual Performance Analyzer

Simply go to Window->Show View

< Profile Analyzer - sample.etm - Eclipse SDK

Refactor

|5~ |~ |4

File Edit

<::|T w

Mavigate Search Project Run Window Help

o Mavigator &2 . Profiling Resources|

Mew Window
Mew Editor

& watch.java

LT

=1-l= Profile Analyzer
.project
|= pi_config.cfg
gl sample.etm

Open Perspective
Show Views

Other... /24

Customize Perspective...

Save Perspective As...
Reset Perspective
Close Perspective
Close All Perspectives

T zooe neEs! 24
10f4{2563 ticks/2
CODE(2483 ticks/t
ix(25 ticks(0.98%
Slibjvm.a(18 ticks/
(libjitc.a(12 ticks/t

Mavigation

(libpthreads.a[shr
(libc.a[shr.o](8 tic

Preferences...

il

Expand Profile Analyzer to see all the available views ...

< Show View

-,

E |

+ = Ant

+-[= Basic

4= CfC++

+-[= Cheat Sheets
+-= Code Analyzer
+-= CWS

+-= Debug

+-= Help

+-[= Java

+-[= Java Browsing
+-[= Make

+-[= PDE

+-= PDE Runtime
+-[= Pipeline Analyzer
+-[= Profile Analyzer
+-=- Remote Systems
+-[= Team

I,

Cancel

DLM
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Visual Performance Analyzer

And as an example .. click on Temporal Profiling to load the view...

< Show View

=5 compiler Listing

E. Console

=Y Counters

[l Disassembly/Offsets
[y Disassembly Comparis

£8 Profile Comparisan
"2, Profile Details
®5 Profiling Resources

& Query Tree
"1 Resolved Calls

Source Code

2% Symbol Distribution

b Temporal Profiling
+-[= Remote Systems
+-[= Team

oK

4 Java/Classes Hierarchy

€ Samples Distribution Chart

on

And you should now have a screen that looks like this ...

< Profile Analyzer - sample.etm - Eclipse SDK

mE]

File Edit Refactor Navigate Search Project Run Window H

elp

| 5 - o~ | |-~ E5| [l Profile Anal... >
%5 Navigator 51 - Profiling Resourcesl = O|[H sample.etm 2 [ watch.java | =0
% | B &5 7| sample.etm
S Profile Analyzer -] wait_bO16(2746 ticks/24.90%) [~ T | %[ symbol |
.project =[] wiait_c018(2668 ticks/24.19%) 1283 51.67 thirtytwo()I
[2) pi_config.cfg =0 java_410f4(2563 ticks/23.24%) 642 25.86 sixteen()I
I sample.etm [ JITCODE(2483 ticks/96.88%) 320 12.89 eight()I
funix(25 ticks/0.98%) _|| 158 6.36 four()
{.../libjvm.a(18 ticks/0.70%) 80 3.22 two()l
{.../libjitc.a(12 ticks/0.47%)
B /.../libpthreads.a[shr_xpg5.0](10 ticks/0.39%
.../libc.a[shr.o](8 ticks/0.31%)
J.../libzip.a(4 ticks/0.16%)
B /.../libjava.a(1 ticks/0.04%)
M/ InatinatinatinatAd 111 tirks/n NADLY M
<] n | [»]  Total: ticks (2483), time share (96.88%)
Disassembly/Offsets| Source Code| Compiler Listing| Call-Graph Caller.... | Console (k¢ Temporal Frofiling &2 . s =g

No Ttem is selected yet. Please click items for details.

Resolved Calls| Counters| ¥z~ I

e -

@ sSamples Distribut... 52

view.

Temporal Profiling
now appears as a

thirtytwo()1|
.

51.67% 25.85%
Module: JITCODE - Total ticks: 2483, time share: 22.52%
Medule: All Module under JITCODE

12.88% 6.36% 3.22%

W [ie B3| entreprofile
@ i

E
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7.Appendix B —run.tprof_xml.sh

The following script file should be copied to your AlX system. It is required when you create an AlX profile
configuration in Profile Analyzer.

#!/bin/sh

#

# Remote launch script for AIX tprof with XML generator
#

#

Transfer-encoding: chunked

function CheckForHelp

_RUN_TPROF_HELP=
case $1in
Il?ll )
&
Il_?ll )
_RUN_TPROF_HELP=short ;;
"2
&
29"
&
")
_RUN_TPROF_HELP=long ;;
esac
if [ $_RUN_TPROF_HELP !=""]] ; then
ShowHelp
fi

}

function ShowHelp
{

echo "run.tprof_xml.sh: Execute AIX tprof and generates XML format data file"

echo

echo "Syntax:"

echo " run.tprof_xml.sh <--start | --stop | --full> <-b #MB> <-s ##> <-r ##> <-R> <-I> <-N> {-m time | -m event -e
## - ##} <--timedata <--buckets ##>>"

echo

echo "Where:"

echo "------ "

echo" --start  Start tracing only."

echo

echo " --stop Stop tracing and generate the XML file."
echo

echo " --full Run full trace session and generate the XML file"
echo

echo " -b ## Set trace buffer size to ## MB."

echo

echo " -s ## Automatically start tracing after ## seconds."
echo

echo" -r## Run (trace) for ## seconds."
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echo
echo "
echo "
echo"
echo
echo "
echo
echo "
echo
echo "
echo "
echo "
echo
echo "
echo "
echo
echo "
echo
echo "
echo
echo "
echo "
echo "
echo "
echo
exit 0

Performance

-R Enable PURR weighting."
* If you set -R option when using --start, you must also"
set it when using --stop."
-l Turn on binary instructions collecting for tprof2xml."
-N Turn on source line number info collecting for tprof2xml."
-m {time,event} Select profiling type."
* -m time to use timer based profiling."
*-m event to use event based profiling."

-E ## Specify the event to profile."
* this option is only valid when -m event is given."

-C ## Specify the sampling frequency to use."

--timedata Enable time data generation in XML."

--buckets ## Buckets number for time data. If not specified, default"

number is 1800."
* --timedata and --buckets options are only valid for"
the --full or --stop option."

function DefaultOption

}

_SCRIPT_NAME=$1
_TPROF_XML_BUFSIZE=""
_TPROF_XML_START_DELAY=""
_TPROF_XML_RUN_TIME=2147483647
_TPROF_XML_START=""
_TPROF_XML_STOP=""
_TPROF_XML_FULL=""
_TPROF_XML_PURR=""
_TPROF_XML_TIMEDATA=""
_TPROF_XML_BUCKETS=""
_TPROF_XML_INSTR=""
_TPROF_XML_SRCLINE=""
_TPROF_XML_TYPE=""
_TPROF_XML_EVENT=""
_TPROF_XML_FREQ=""

function ParseCmdLine

{

case $1in

b
&

"--buffersize" )
HandleBufferSize $1 $2 ;;

".s")

HandleS $1 $2 ;;

DLM
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Il_r )
HandleR $1 $2 ;;
"--stop")
_TPROF_XML_STOP=1 ;;
"--start" )
_TPROF_XML_START=1 ;;
"-full")
_TPROF_XML_FULL=1 ;
|I_Rll )
_TPROF_XML_PURR=1 ;;
"--timedata" )
_TPROF_XML_TIMEDATA=1 ;;
"--buckets" )
HandleBuckets $1 $2 ;;
II_III )
_TPROF_XML_INSTR=1 ;;
II_NII )
_TPROF_XML_SRCLINE=1 ;;
|l_mll )
HandleType $1 $2 ;;
|l_ell )
HandleEvent $1 $2 ;;
|I_CII )
HandleFrequency $1 $2;;
*)
echo
echo "ERROR:" "$1 is not a valid argument. Enter \"run.tprof_xml.sh ? \" for help."
echo
exitl;;
esac

}

function HandleBufferSize

if [[$2=""1]; then
echo
echo "ERROR:" $_SCRIPT_NAME": Missing buffer size with --buffersize option. Quitting."
echo
exit 1

fi

_TPROF_XML_BUFSIZE=$2

}

function HandleS

if [[$2=""1]; then
echo
echo "ERROR:" $_SCRIPT_NAME": Missing time delay with -s option. Quitting."
echo
exit 1

fi

_TPROF_XML_START_DELAY=$2

}

function HandleR

if [$2=""]]; then
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echo
echo "ERROR:" $_SCRIPT_NAME": Missing run time with -r option. Quitting."
echo
exit 1
fi
_TPROF_XML_RUN_TIME=$2
}

function HandleBuckets

if[[$2=""1]; then
echo
echo "ERROR:" $_SCRIPT_NAME": Missing buckets number. Quitting."
echo
exit 1

fi

_TPROF_XML_BUCKETS=$2

}

function HandleType

if [ $2 = "time" || $2 = "event"]] ; then
_TPROF_XML_TYPE=$2

fi

if [$_TPROF_XML_TYPE =""]] ; then
echo
echo "ERROR:" $_SCRIPT_NAME": Invalid profiling type. Only -m time and -m event are supported. Quitting."
echo
exit 1

fi

}

function HandleEvent

if [[$2=""1]; then
echo
echo "ERROR:" $_SCRIPT_NAME": Missing event with -e option. Quitting."
echo
exit 1

fi

_TPROF_XML_EVENT=$2

}

function HandleFrequency

if [[$2=""1]; then
echo
echo "ERROR:" $_SCRIPT_NAME": Missing event frequency with -c option. Quitting."
echo
exit 1

fi

_TPROF_XML_FREQ=%$2

}

function PostProcessing

if [! -f rse_trace.trc || ! -f rse_trace.syms ]] ; then
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echo

Visual Performance Analyzer

echo "ERROR:" $_SCRIPT_NAME": tprof trace files not found. Quitting"

echo
exit 1
fi

#

# call the XML generator

#

OPTIONS=""

if [ $_TPROF_XML_PURR !=""]] ; then
OPTIONS=$0OPTIONS" -R "

fi

if [ $_TPROF_XML_TIMEDATA !=""1] ; then
OPTIONS=$0PTIONS" --timedata "

fi

if [ $_TPROF_XML_BUCKETS !=""]] ; then
OPTIONS=$0PTIONS" --buckets "$_TPROF_XML_BUCKETS

fi

{usr/lib/perfitprof2xml $OPTIONS -c rse_trace.trc -s rse_trace.syms -0 out.etm

echo '##_done_get_the_file##'

function Cleanup

{

}

rm -f rse_trace.*

unset _SCRIPT_NAME

unset _TPROF_XML_BUFSIZE
unset _TPROF_XML_START_DELAY
unset _TPROF_XML_RUN_TIME
unset _TPROF_XML_STOP
unset  TPROF_XML_START
unset  TPROF_XML_FULL
unset  TPROF_XML_PURR
unset _TPROF_XML_TIMEDATA
unset TPROF_XML_BUCKETS
unset _TPROF_XML_INSTR
unset _TPROF_XML_SRCLINE
unset _TPROF_XML_TYPE
unset _TPROF_XML_EVENT
unset _TPROF_XML_FREQ

#

# Script Entry ...

#

# (1) parse for cmd line options

# (2) validate options

# (3) invoke proper sub command: START | STOP | FULL
#

# START & FULL ... kick off Tprof in background

#

# STOP ... waits for background Tprof to exit and then runs tprof2xml
#

DLM Alphaworks
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CheckForHelp $1
DefaultOption $0
while [[$11=""]]
do
ParseCmdLine $1 $2
if[[$1="-b" || $1="-s"| $1 ="-r" || $1 = "--buckets" || $1L ="-m" || $1 ="-e" || $1 = "-c"]] ; then
shift
fi
shift
done

H#Hi#

### Validate Options

Hi#H

if [ $_TPROF_XML_START =" && $ TPROF_XML_STOP ="" && $ TPROF_XML_FULL ="1]]; then
ShowHelp
exit 1

fi

if [ $_TPROF_XML_TYPE =""]] ; then
echo
echo "ERROR:" $_SCRIPT_NAME": Profiling type must be specified by -m time or -m event. Quitting."
echo
exit 1

fi

if [ $_TPROF_XML_TYPE = "time" ]| ; then

if [ $_TPROF_XML_EVENT !=""|| $_TPROF_XML_FREQ !=""]] ; then
echo
echo "ERROR:" $_SCRIPT_NAME": -m time can not work with -e or -c options. Quitting."
echo
exit 1

fi
fi

if [ $_TPROF_XML_TYPE = "event"]] ; then
if [ $_TPROF_XML_EVENT =""|| $_TPROF_XML_FREQ =""1]] ; then
echo
echo "ERROR:" $_SCRIPT_NAME": -m event must be given together with -e and -c options. Quitting."
echo
exit 1
fi
fi

if [ $_TPROF_XML_EVENT !=""|| $_TPROF_XML_FREQ !=""]] ; then
if [ $_TPROF_XML_TYPE !="event"]] ; then
echo
echo "ERROR:" $_SCRIPT_NAME": -e or -c must be given together with -m event. Quitting."
echo
exit 1
fi
fi

HHH

### STOP Command
H#itt
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if [ $_TPROF_XML_STOP !=""]] ; then
_SLEEP_PID="ps -e | awk '$NF == "sleep" { print $1; exit }"
if [ $_SLEEP_PID =™ ] ; then
echo "ERROR:" "PID not found."
exit1
fi
kil $_SLEEP_PID

Hi#
#### wait for tprof to finish
Hi#
_TPROF_PID="ps -e | awk '$NF == "tprof" { print $1; exit }"
while [ $_TPROF_PID I=""]]
do
sleep 2
_TPROF_PID="ps -e | awk '$NF == "tprof" { print $1; exit }"
done

#itt

##+# do post process
#itt

PostProcessing
Cleanup

echo
echo Done
echo

echo '##_done_stop_tools##'

exit 0

START or FULL command

HHH

if [ $_TPROF_XML_START !=""[| $_TPROF_XML_FULL !=""1]]; then
it
### kill previous not finished tprof process
it
_TPROF_PID="ps -e | awk '$NF == "tprof" { print $1; exit }"
while [[ $_TPROF_PID I=""1]]
do
[usr/bin/trcstop
kil $ TPROF_PID

sleep 1
_TPROF_PID="ps -e | awk '$NF == "tprof" { print $1; exit }"
done
H#HH
### kill the sleep process launched by tprof
HtH

_SLEEP_PID="ps -e | awk '$NF == "sleep" { print $1; exit }"
while [[ $_SLEEP_PID I=""]]
do
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kil $_SLEEP_PID
sleep 1
_SLEEP_PID="ps -e | awk '$NF == "sleep" { print $1; exit }"
done
fi

it

## start delay

HitH

if [ $_TPROF_XML_START_DELAY !=""]] ; then
sleep $ TPROF_XML_START_DELAY

fi

HHt

### Launch tprof

HH

rm -f rse_trace.*

rm -f out.etm

OPTIONS=""

if [ $_TPROF_XML_PURR !=""]]; then
OPTIONS=$0OPTIONS" -R "

fi

if [ $_TPROF_XML_INSTR !=""]]; then
OPTIONS=$OPTIONS" -| "

fi

if [ $_TPROF_XML_SRCLINE !=""]]; then
OPTIONS=$0OPTIONS" -N "

fi

if [ $_TPROF_XML_TYPE = "event"]] ; then
OPTIONS=$0OPTIONS" -E "$_TPROF_XML_EVENT" -f"$_TPROF_XML_FREQ""

fi

if [ $_TPROF_XML_START !=""]]; then
tprof -eukj -A -F $OPTIONS -r rse_trace -x sleep $ TPROF_XML_RUN_TIME &
echo '## done_start_tools##'
exit 0
else
echo '##_done_start_tools##'
tprof -eukj -X -A -F $OPTIONS -r rse_trace -x sleep $_TPROF_XML_RUN_TIME
fi

PostProcessing
Cleanup

echo
echo Done
echo

echo '##_done_start_tools##'
exit 0
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8.Appendix C —run.tprof _e.cmd

The following cmd file should be copied to your Performance Inspector for Windows bin directory. It is required

when you create Windows profile configuration in Profile Analyzer.

@setlocal
@echo off
set  TPROF_POST_RC=0

echo.

echo ***** run.tprof v2.06 *****
echo.

goto CheckForHelp

:Help
echo run.tprof: Coordinates the TPROF procedure
echo.
echo Syntax:
echo -------
echo run.tprof *<-a /| -t A -p> A<-b #MB”> ~<-m [time | event]> ~<-s ##"> N<-r ##7>
echo Options valid with -m time":
echo A<-c #ticks_per_second”>
echo Options valid with '-m event":
echo A<-e event_name”> ~<-c #events">
echo.

if "% RUN_TPROF_HELP%" == "long" goto ContinueHelp
echo Enter "run.tprof ??" for more extensive help.

echo.
goto Exit
:ContinueHelp
echo Where:
echo ------
echo -a Run entire TPROF procedure.
echo * 1 THIS IS THE DEFAULT AND NEED NOT BE SPECIFIED !!!
echo * Performs the trace and post-processing steps.
echo * Produces a raw trace file (swtrace.nrm2) and a TPROF
echo report file (tprof.out).
echo * This option is mutually exclusive with -t and -p.
echo.
echo -t Run tracing only.
echo * Performs only the tracing (ie. data collection)
echo step of the TPROF procedure.
echo * Produces a raw trace file (swtrace.nrmz2).
echo * The trace will not be post-processed. You can
echo post-process the trace at a later time by invoking
echo run.tprof with the -p option.
echo * This option is mutually exclusive with -a and -p.
echo.
echo -p Run post-processing only.
echo * Performs only the post-processing step of the TPROF
DLM Alphaworks
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echo
echo
echo
echo
echo
echo
echo

echo.

echo
echo
echo
echo

echo.

echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo

echo.

echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo

echo.

echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo

DLM

procedure.

* |t requires a trace file (swtrace.nrm2) and assumes
that you've already done the tracing step, either by
itself (via a previous -t) or in a previous
complete run (via -a).

* Produces a TPROF report file (tprof.out).

* This option is mutually exclusive with -a and -t.

-b ##  Set trace buffer size to ## MB *PER PROCESSOR**
* You can also set this value using the
IBMPERF_TPROF_BUFFER_SIZE environment variable
in the toolsenv.cmd configuration file.

-m mode Set the TPROF mode.
* Valid modes are:
- TIME
This causes TPROF to run in TIME-based mode.
In this mode sampling is based on time and the time
between samples is constant. The sampling rate
can set via the -c option.
- EVENT
This causes TPROF to run in EVENT-based mode.
In this mode sampling is based on event counts and
the time between samples is not constant. The sampling
event count can set via the -c option.
* Default mode is time.
* You can also set this value using the
IBMPERF_TPROF_MODE environment variable in the
toolsenv.cmd configuration file.

-e event Set event name when in EVENT-based mode.

*'avent' is the name of an event. Valid event names
can be obtained by entring the "SWTRACE EVENT LIST"
command
- Event names are not case sensitive. INSTR is the same

as Instr or iNStr or instr or ...

- An event count can be set using the -c option.

* Default event name is INSTR.

* You can also set this value using the
IBMPERF_TPROF_EVENT environment variable in the
toolsenv.cmd configuration file.

-c ##  Set tick rate (TIME-based) or event count (EVENT-based).
* |If mode is TIME then ## represents the desired TPROF tick
rate, in ticks/second.

- Default tick rate is 128 ticks/second.

- You can also set this value using the
IBMPERF_TPROF_TICK_RATE environment variable in the
toolsenv.cmd configuration file.

* If mode is EVENT then ## represent the number of events
after which a TPROF tick will occur.

- Default event count is 10,000,000 events.

- You can also set this value using the
IBMPERF_TPROF_EVENTCNT environment variable in the
toolsenv.cmd configuration file.

* Setting the rate too high may affect overall system
performance.
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echo

echo.

echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo

echo.

echo

echo *You WILL NOT be prompted for when to stop tracing.
echo Instead, tracing will stopt automatically after a
echo delay of ## seconds from the time tracing was started.
echo * |f you DO NOT specify the -s option, tracing is stopped
echo ## seconds after you press ENTER to start the trace.
echo * |f you specify 0 (zero), or a non-numeric value,
echo tracing is stopped immediately after being started.
echo * |f you use this option your application should
echo complete the scenario you want to trace in the
echo amount of time you specify with this option.
echo * Only applicable with -a or -t. Ignored otherwise.
echo * Default is to prompt for when to stop tracing.
echo.
echo Notes:
echo ------
echo * Options are parsed from left to right. If you specify an
echo option more than once, the rightmost option is used.
echo *-a, -tand -p are exclusive options:
echo only one of them is allowed.
echo *-b,-m, -c and -e override the values set in 'toolsenv.cmd'
echo environment variables.
echo * The meaning of -c varies depending on the mode. It is assumed
echo to be arate (ticks/second) in TIME-based mode, or an event
echo countin EVENT-based mode.
echo *-eisignored if the current mode is TIME.
echo *-sand -r are useful if you are automating the TPROF
echo procedure and have an idea of how long it takes for the
echo scenario to start up (-s option) and how long you want
echo to TPROF for (-r option).
echo * Valid option combinations:
echo No options Run entire procedure. Prompt to start
echo and stop trace.
echo -a Same as no options.
echo Trace start/stop controlled by -s/-r.
echo -t Trace only. No post-processing.
echo Trace start/stop controlled by -s/-r.
echo -p Post-process only. No tracing.
echo.
echo No-s and no -r Prompt to start and prompt stop tracing.
echo -s## Automatically start tracing in ## seconds.
echo Prompt to stop.
DLM Alphaworks

* Setting the rate too low may not collect enough samples.

Automatically start tracing after ## seconds.

*You WILL NOT be prompted for when to start tracing.
Instead, tracing will start automatically after a
delay of ## seconds.

* |f you DO NOT specify the -r option, you will be
prompted for when to stop tracing.

* |f you specify 0 (zero), or a non-numeric value,
tracing is started immediately.

* |f you use this option your application should be
started and warmed up by the time tracing is started.

* Only applicable with -a or -t. Ignored otherwise.

* Default is to prompt for when to start tracing.

Run (trace) for ## seconds.
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echo -r## Prompt to start tracing. Automatically stop
echo tracing ## seconds after tracing started.
echo -s##-r##  Automatically start tracing in ## seconds.
echo Automatically stop tracing ## seconds after
echo tracing started.

echo *Windows batch language does not provide a way to check
echo whether a value is a valid number or not. As such, the

echo values entered with the -s, -r, -b and -c options are not

echo checked. A non-numeric value is the same as entering 0 (zero).
echo * run.tprof will not run if environment variable

echo IBMPERF_TOOLS_PATH isn't set.

echo * All customization should be done via TOOLSENV.CMD. You should
echo not need to modify this command file.

echo.

echo Examples:

echoQ ---------

echo 1) run.tprof

echo  Runs the entire TPROF procedure. You are prompted to start
echo  and stop the trace. Generates TPROF report.

echo  Same as: 'run.tprof -a'

echo.

echo 2) run.tprof -s 10 -r 60

echo  Runs the entire TPROF procedure. Tracing starts automatically
echo after a 10 seconds delay. Tracing stops automatically 60

echo  seconds after being started. Generates TPROF report. There
echo  are no prompts - everything happens automatically.

echo  Same as: 'run.tprof -a -s 10 -r 60'

echo.

echo 3) run.tprof -t

echo  Runs the trace step of the TPROF procedure. You are

echo  prompted to start and stop the trace. Does not generate a
echo  TPROF report.

echo.

echo 4) run.tprof -t -s 10 -r 60

echo  Runs the trace step of the TPROF procedure. Tracing starts
echo  automatically after a 10 seconds delay. Tracing stops

echo  automatically 60 seconds after being started. There are no
echo  prompts - everything happens automatically.

echo.

echo 5) run.tprof -t -s 10

echo  Runs the trace step of the TPROF procedure. Tracing starts
echo  automatically after a 10 seconds delay. You are prompted for
echo  when to stop tracing.

echo.

echo 6) run.tprof -p

echo  Runs the post-processing step of the TPROF procedure.

echo  You are prompted to start and stop the trace. Only generates
echo a TPROF report.

echo.

echo 7) run.tprof -m event -e 12_read_refs -c 100000 s 10 -r 60

echo  Runs the entire TPROF procedure. Sampling is EVENT-based, using
echo event L2_READ_REFS and sampling every 100,000 occurences.
echo  Tracing starts automatically after a 10 seconds delay. Tracing
echo  stops automatically 60 seconds after being started. Generates
echo  TPROF report. There are no prompts - everything happens
echo  automatically.

echo.
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goto Exit

R em kkkkkhkkkkkkkkkkhkkkkkkkkkkhkkkhkkkkkkhkkhkkkkkkhkkkhkkkkhkkkhkkkkhkkkhkkkk

R em kkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkkhkkkkhkkkk

Rem Command line parsing

Rem *% *kkkkk * * *kkkkkkkkkkkkkkkkkkkkx * *kkkkkkkkhkkkk
Rem *rrtktkiaaikkkokoootaooooookooboooooosiaoooooooobooooooe
:CheckForHelp

Rem **

Rem ** See if they want help

Rem **

SET _RUN_TPROF_HELP=
if "%1" =="?" SET _RUN_TPROF_HELP=short

if "0%61" == "

-?" SET_RUN_TPROF_HELP=short

if "%1" =="/?" SET _RUN_TPROF_HELP=short
if "%1" =="??" SET _RUN_TPROF_HELP=long

if "%1" =="-??" SET _RUN_TPROF_HELP=long

if "%1" =="/??" SET _RUN_TPROF_HELP=long

if not "% _ RUN_TPROF_HELP%" =="" goto Help
Rem **

Rem ** Set defaults for command line options

Rem **

SET _TPROF_START DELAY=
SET _TPROF_RUN_TIME=
SET _TPROF_RUN_TYPE=
SET _TPROF_BUFSIZE=

SET _TPROF_MODE=

SET _TPROF_EVENT=

SET _TPROF_CNT=

Rem **
Rem ** Parse
Rem **

command line

:ParseCmdLine

if "9%61" ==
if "%1" ==
if "%1" ==
if "%1" ==
if "9%1" ==
if "%1" ==
if "%1" ==

if 961" == "

if 961" ==

if "%1" == "

if "%1" ==
if "%1" ==
if "%1" ==
if "%1" ==
if "%1" ==
if "%1" ==
if "%1" ==
if "%1" ==
if "%1" ==
echo.

echo "%1"

DLM

goto DoneParsing
"-a" goto HandleAll
"-A" goto HandleAll
"-t" goto HandleTrace
"-T" goto HandleTrace
"-p" goto HandlePost
"-P" goto HandlePost
-s" goto HandleS
"-S" goto HandleS

-r" goto HandleR
"-R" goto HandleR
"-b" goto HandleB
"-B" goto HandleB
"-m" goto HandleM
"-M" goto HandleM
"-e" goto HandleE
"-E" goto HandleE
"-c" goto HandleC
"-C" goto HandleC

is not a valid argument. Enter "run.tprof ?" for help.

Alphaworks
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goto Exit
:ParseContinue

shift

goto ParseCmdLine

Rem **
Rem ** Handle -a optiom
Rem **
:HandleAll
if not "%_TPROF_RUN_TYPE%" == "" goto AlI999
SET _TPROF_RUN_TYPE=-a
goto ParseContinue
:All999
if "%_TPROF_RUN_TYPE%" == "-a" goto ParseContinue
echo.
echo run.tprof: %1 not allowed with %_TPROF_RUN_TYPE% option. Quitting.
echo.
goto Exit

Rem **
Rem ** Handle -t optiom
Rem **
:HandleTrace
if not "%_TPROF_RUN_TYPE%" == "" goto Trace999
SET _TPROF_RUN_TYPE=-t
goto ParseContinue
:Trace999
if "%_TPROF_RUN_TYPE%" == "-t" goto ParseContinue
echo.
echo run.tprof: %1 not allowed with % TPROF_RUN_TYPE% option. Quitting.
echo.
goto Exit

Rem **
Rem ** Handle -p optiom
Rem **
:HandlePost
if not "%_TPROF_RUN_TYPE%" == "" goto Post999
SET _TPROF_RUN_TYPE=-p
goto ParseContinue
:Post999
if "% TPROF_RUN_TYPE%" == "-p" goto ParseContinue
echo.
echo run.tprof: %1 not allowed with % TPROF_RUN_TYPE% option. Quitting.
echo.
goto Exit

Rem **
Rem ** Handle -s option
Rem **
:HandleS
shift
if "%1" == "" goto S999
set _TPROF_START_DELAY=%1
goto ParseContinue
:S999
echo.
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echo run.tprof: Missing time delay with -s option. Quitting.
echo.
goto Exit

Rem **
Rem ** Handle -r option
Rem **
:HandleR
shift

if "%1" =="" goto R999
set _TPROF_RUN_TIME=%1
goto ParseContinue
‘R999
echo.
echo run.tprof: Missing run time with -r option. Quitting.
echo.
goto Exit

Rem **
Rem ** Handle -b option
Rem **
:HandleB
shift
if "%1" == "" goto B999
set TPROF_BUFSIZE=%1
goto ParseContinue
:B999
echo.
echo run.tprof: Missing buffer size with -b option. Quitting.
echo.
goto Exit

Rem **
Rem ** Handle -m option
Rem **
:HandleM
shift
if "%1" =="" goto M999
if "%1" == "time" goto M100
if "%1" == "Time" goto M100
if "%1" == "TIME" goto M100
if "%1" == "event" goto M100
if "%1" == "Event" goto M100
if "%1" == "EVENT" goto M100
echo.
echo run.tprof: Invaid mode with -m option. Must be TIME or EVENT. Quitting.
echo.
goto Exit
:M100
set _TPROF_MODE=%1
goto ParseContinue
:M999
echo.
echo run.tprof: Missing mode with -m option. Quitting.
echo.
goto Exit
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Rem **
Rem ** Handle -e option
Rem **
‘HandleE
shift
if "%1" =="" goto E999
set _TPROF_EVENT=%1
goto ParseContinue
‘E999
echo.
echo run.tprof: Missing event name with -e option. Quitting.
echo.
goto Exit

Rem **

Rem ** Handle -c option
Rem **

:HandleC

shift
if "%1" =="" goto C999
set _TPROF_CNT=%1
goto ParseContinue
:C999
echo.
echo run.tprof: Missing count with -c option. Quitting.
echo.
goto Exit

Rem **
Rem ** Done parsing
Rem **
:DoneParsing
set _TPROF_POST_RC=0

Rem *hkkkkkkkhkkkhhkhkhkhkhkhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhrhhhhhhirirxk
Rem kkhkkkhkkkhkkkhhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhhhhhkihiixk
Rem Set environment

Rem khkkkkkkkhkkkhkhhhhhhhhhhhhkhhhhhhhhhhhhhkhhhhhrhhhrhhhrhhhhhhhhirik

R em kkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkhkkkk

Rem **
Rem ** Try running TOOLSENV.CMD and hope it can be found along PATH.
Rem ** It could be found in the current directory if the user has
Rem ** added it to PATH.
Rem **
echo run.tprof: Attempting to run TOOLSENV.CMD (along PATH) ...
call TOOLSENV.CMD > NUL 2>NUL
if not "%IBMPERF_TOOLS_PATH%" =="" goto Start
echo run.tprof: ... either not found or didn't at least set I BMPERF_TOOLS_PATH
echo.

Rem **

Rem ** Not found along PATH ...

Rem ** Now try running TOOLSENV.CMD from the current directory.
Rem **
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echo.

if not exist \TOOLSENV.CMD goto TryBin

echo run.tprof: Attempting to run TOOLSENV.CMD (current directory) ...

call \TOOLSENV.CMD > NUL 2>NUL

if not "%IBMPERF_TOOLS_PATH%" =="" goto Start

echo run.tprof: ... either not found or didn't at least set IBMPERF_TOOLS PATH

:TryBin
Rem **
Rem ** Not in the current directory or didn't set IBMPERF_TOOLS_PATH ...
Rem ** Now check if TOOLSENV.CMD is in 'bin' directory, in case user is
Rem ** running from the tools root directory.
Rem **
if not exist bil\TOOLSENV.CMD goto GiveUp
cd bin
echo.
echo run.tprof: Attempting to run binN\TOOLSENV.CMD (bin subdirectory) ...
call TOOLSENV.CMD > NUL 2>NUL
if not "%IBMPERF_TOOLS_PATH%" =="" goto Start
echo run.tprof: ... either not found or didn't at least set IBMPERF_TOOLS PATH

:GiveUp
Rem **
Rem * TOOLSENV.CMD nowhere to be found *OR* it was found but it did

Rem ** not set IBMPERF_TOOLS_PATH. Either way it's an error.

Rem **
echo.
echo run.tprof: Environment variable IBMPERF_TOOLS_PATH is not set.
echo.
echo Either no copy of TOOLSENV.CMD was found or IBMPERF_TOOLS_PATH has
echo not been set. You must either:
echo - Change to the 'bin' subdirectory in the directory where the
echo tools were installed and run run.tprof from there, or
echo - Copy TOOLSENV.CMD from the 'bin' subdirectory in the directory
echo where the tools were installed to this directory and then
echo re-run run.tprof.
echo In any case, make sure TOOLSENV.CMD has been updated correctly if
echo you haven't already done so.
echo If you don't have a TOOLSENV.CMD run TINSTALL and one will be
echo generated for you.

goto Exit

:Start

Rem **

Rem ** Set defaults

Rem **
echo.
if "%IBMPERF_DATA PATH%" =="" set IBMPERF_DATA PATH=%IBMPERF_TOOLS PATH%
if "%IBMPERF_JITA2N_ PATH%" == "" set IBMPERF_JITA2N_PATH=%IBMPERF_DATA PATH%
if "%IBMPERF_JITA2N_NAME_ROOT%" == "" set IBMPERF_JITA2N_NAME_ROOT=log
if "%IBMPERF_TPROF_REPORT_FILENAME%" == "" set IBMPERF_TPROF_REPORT_FILENAME=tprof.out
if "%IBMPERF_TPROF_MODE%" == " set IBMPERF_TPROF_MODE=TIME
if not "%_ TPROF_MODE%" == "" set IBMPERF_TPROF_MODE=%_TPROF_MODE%
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if "%IBMPERF_TPROF_TICK_RATE%" == "" set IBMPERF_TPROF_TICK_RATE=128
if "%IBMPERF_TPROF_EVENT%" == "" set IBMPERF_TPROF_EVENT=INSTR
if "%IBMPERF_TPROF_EVENTCNT%" == "" set IBMPERF_TPROF_EVENT=10000000

if not "%_TPROF_EVENT%" == "" set IBMPERF_TPROF_EVENT=%_TPROF_EVENT%
if "%IBMPERF_TPROF_MODE%" == "time" set IBMPERF_TPROF_MODE=TIME

if "%IBMPERF_TPROF_MODE%" == "Time" set IBMPERF_TPROF_MODE=TIME

if "%IBMPERF_TPROF_MODE%" == "event" set IBMPERF_TPROF_MODE=EVENT

if "%IBMPERF_TPROF_MODE%" == "Event" set IBMPERF_TPROF_MODE=EVENT

if "%IBMPERF_TPROF_MODE%" == "TIME" (

if not "%_TPROF_CNT%" == "" set IBMPERF_TPROF_TICK_RATE=%_TPROF_CNT%
) else (
if not "%_TPROF_CNT%" == "" set IBMPERF_TPROF_EVENTCNT=%_TPROF_CNT%
)
if "%IBMPERF_TPROF_MAJOR_CODES%" == "" set IBMPERF_TPROF_MAJOR_CODES=16 25
if "%IBMPERF_TPROF_BUFFER_SIZE%" == "" set IBMPERF_TPROF_BUFFER_SIZE=3
if not "%_TPROF_BUFSIZE%" == "" set IBMPERF_TPROF_BUFFER_SIZE=%_TPROF_BUFSIZE%

set IBMPERF_TPROF_POST_OPTIONS=-off -clip 0 -show -a2nrdup -a2nmmi *MM|**

if "%IBMPERF_SCREEN_LINES%" =="" set IBMPERF_SCREEN_LINES=0

if "%IBMPERF_REMOVE_JITA2N_FILES%" == "yes" set IBMPERF_REMOVE_JITA2N_FILES=YES
if "%IBMPERF_REMOVE_JITA2N_FILES%" == "YES" set IBMPERF_REMOVE_JITA2N_FILES=YES
if "%IBMPERF_REMOVE_JITA2N_FILES%" == "no" set IBMPERF_REMOVE_JITA2N_FILES=NO

if "%IBMPERF_REMOVE_JITA2N_FILES%" == "NO" set IBMPERF_REMOVE_JITA2N_FILES=NO

if "%IBMPERF_REMOVE_JITA2N_FILES%" == "" set IBMPERF_REMOVE_JITA2N_FILES=YES
if "%_LP%" =="" set _LP=%IBMPERF_JITA2N_PATH%\%IBMPERF_JITA2N_NAME_ROOT%
Rem **
Rem ** Change screen size if required
Rem **
if %IBMPERF_SCREEN_LINES% EQU 0 goto NoSizeChange
@echo on
MODE CON: LINES=%IBMPERF_SCREEN_LINES%
@echo off
:NoSizeChange
Rem **kttitittkkkkkkkkodoooooooodoooooookokoko,
Rem **#ktttitkkkkkkiiioooooooddooooooookkoe
Rem Display environment

R em kkkkkkkkkkkkkkkkkkkkkkkhhhkhkhkhkkkkkkkkhkkhhhhhhhhkkkkkkkkhkhkhhhhhhhhrx

R em kkkkkkkkkkkkkkkkkkkkkkkhkhkkkhkhkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhhkhhhhhhixx

Rem **
Rem ** Display what we're using
Rem **
echo.
echo IBMPERF_TOOLS_PATH = %IBMPERF_TOOLS_PATH%
echo IBMPERF_DATA_PATH = %IBMPERF_DATA_PATH%
echo IBMPERF_SYMBOLS_PATH = %IBMPERF_SYMBOLS_PATH%
echo IBMPERF_TPROF_BUFFER_SIZE = %IBMPERF_TPROF_BUFFER_SIZE%
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echo IBMPERF_TPROF_MODE = %IBMPERF_TPROF_MODE%
if "%IBMPERF_TPROF_MODE%" == "TIME" (

echo IBMPERF_TPROF_TICK_RATE = %IBMPERF_TPROF_TICK_RATE%
) else (

echo IBMPERF_TPROF_EVENT = %IBMPERF_TPROF_EVENT%

echo IBMPERF_TPROF_EVENTCNT = %IBMPERF_TPROF_EVENTCNT%

)
echo IBMPERF_TPROF_MAJOR_CODES = %IBMPERF_TPROF_MAJOR_CODES%

echo IBMPERF_TPROF_POST_OPTIONS = %IBMPERF_TPROF_POST_OPTIONS%

echo IBMPERF_TPROF_REPORT_FILENAME = %IBMPERF_TPROF_REPORT_FILENAME%

echo IBMPERF_JITA2N_PATH = %IBMPERF_JITA2N_PATH%

echo IBMPERF_JITA2N_NAME_ROOT = %IBMPERF_JITA2N_NAME_ROOT%

echo IBMPERF_REMOVE_JITA2N_FILES = %IBMPERF_REMOVE_JITA2N_FILES%

echo IBMPERF_SCREEN_LINES = %IBMPERF_SCREEN_LINES%

if not "%_TPROF_START_DELAY%" =="" echo TPROF Start Delay =% TPROF_START_DELAY%
Seconds

if not "%_TPROF_RUN_TIME%" =="" echo TPROF Run Time =% _ TPROF_RUN_TIME% Seconds

echo Current Directory = %CD%

echo Current Date and Time = %DATE% at % TIME%

if "%_ TPROF_RUN%" == "trace" echo ***** Running trace portion only *****

if "% TPROF_RUN%" == "post" echo ***** Running post-processing portion only *****

echo.

Rem kkkkkkkkkkkkkkhkkkkhkhkkhkkhkhkhkkhhkhkhkkhkhkkhkhkkhkhkhkhkhkhhkhkhkhkhkhkhkkhkhhhkhkhhkhkkhkhhhkhkkhkikhk
Rem *hkkkkkkkhkkkhhkhkkhhkkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhhhhhhririxk
Rem Do the work

Rem khkkkhkkkhkkkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhhhhhhrhhhhhhhhiiixk

R em kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkhkkkhkkkkkkkkkkhkkkk

Rem **
Rem ** [f they only want to post-process then go do that
Rem **

if "% TPROF_RUN_TYPE%" == "-p" goto SwtraceOff

‘Trace

Rem **

Rem ** Get ready to trace ...

Rem **
echo.
echo **
echo ** Initializing SWTRACE ...
echo **
@echo on
SWTRACE INIT /S %IBMPERF_TPROF_BUFFER_SIZE%
@echo off
if not "%errorlevel%" == "99" goto Continue100
echo.
echo Looks like PERFDD.SYS isn't loaded.
echo Did you run \"TINSTALL\" successfully?
goto Exit
if not "%errorlevel%" == "0" goto SwtraceError

:Continuel100
if "%IBMPERF_TPROF_MODE%" == "EVENT" goto SetEvent
if "%IBMPERF_TPROF_MODE%" == "event" goto SetEvent
if "%IBMPERF_TPROF_MODE%" == "Event" goto SetEvent
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Rem **

Rem ** Set up for TIME-based profiling

Rem **
@echo on
SWTRACE SETRATE %IBMPERF_TPROF _TICK_RATE%
@if not "%errorlevel%" == "0" @goto SwtraceError

goto Continuel10

:SetEvent

Rem **

Rem ** Set up for EVENT-based profiling

Rem **
@echo on
SWTRACE EVENT %IBMPERF_TPROF _EVENT% -c %IBMPERF_TPROF_EVENTCNT%
@if not "%errorlevel%" == "0" @goto SwtraceError

:Continuel10
@echo on
SWTRACE ENABLE %IBMPERF_TPROF_MAJOR_CODES%
@if not "%errorlevel%" == "0" @goto SwtraceError
@echo off

Rem **
Rem ** Delete jita2n* and jtnm* files if needed
Rem **
if "%IBMPERF_REMOVE_JITA2N_FILES%" == "NO" goto Continue120
@echo on
ERASE %_LP%-jita2n* > NUL 2>NUL
ERASE %_LP%-jtnm* > NUL 2>NUL
@echo off

:Continue120

@echo off

Rem **

Rem ** Remove other log* files if needed

Rem **
if "%IBMPERF_JPROF_LOG_FILES_TO_REMOVE%" == "" goto Continue125
@echo on
ERASE %IBMPERF_JPROF LOG_FILES TO REMOVE% > NUL 2>NUL
@echo off

:Continuel25
Rem **
Rem ** About to start tracing ...
Rem **
@echo off
if "%_TPROF_START_DELAY%" == "" goto StartPrompt
echo.
echo *kkkk
echo ***** Wjll automatically start tracing in %_TPROF_START_DELAY% seconds ...
eChO *kkkk
if not "%_TPROF_START_DELAY%" =="0" ASK /z %_TPROF_START_DELAY%
echo.
echo Trace started at %TIME% ...
goto SwtraceOn
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:StartPrompt
@echo off
echo.
eChO kkkkkkkkkkkkkkkkkkkkkkkhkkhkhkkkkkkkkkkkkkkkkhkhhhkkkkkkkkkkkkkhkhhhhhhhkhkx
echo Get your application loaded and running ...
echo.
echo If TPROFing a java application you must invoke java using the '-Xrun
echo option. This allows jitted method information to be obtained.
echo.
echo Invoke java as follows:
echo java -Xrunjprofijita2n,threadinfo,fnm=%_LP%,pidx AppName
echo.
EChO kkkkkkkkkkkkkkkkkkkkkkhhhkkkkkkkkkkkkkkkkkhhhkhkhkhkkkkkkkkkhkkkhhkhhhhkikx

echo.

eChO *kkkk

eChO *kkkk

@rem ASK /w ***** Press ENTER when ready to begin tracing or Ctrl-C to quit ...
echo.

echo Trace started at %TIME% ...

:SwtraceOn
@echo on
SWTRACE ON
@if not "%errorlevel%" == "0" goto SwtraceError
@echo off

R em kkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkx

Rem * *

Rem * User is now tracing ... *
Rem * *

Rem itttk ok kkkkkokokokokokokk

@echo ##_done_start_tools##

if "%_TPROF_RUN_TIME%" == "" goto ExitStart

echo.

eChO *kkkk

echo ***** Will automatically stop tracing in %_TPROF_RUN_TIME% seconds ...
eChO *kkkk

echo.

ASK /z %_TPROF_RUN_TIME%

goto SwtraceOff

:StopPrompt
echo.
echo *kkkk
echo *kkkk
ASK /w ***** Trgcing. Press ENTER when ready to stop ...

:SwtraceOff
@echo on
SWTRACE OFF
@if not "%errorlevel%" == "0" goto SwtraceError
@echo off

echo.
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echo **

echo ** Collecting trace ...

echo **

echo.

echo Trace ended at %TIME% ...

@echo on
SWTRACE GET %IBMPERF_DATA_PATH%\swtrace.nrm2
@if not "%errorlevel%" == "0" goto SwtraceError

SWTRACE DISABLE
SWTRACE FREE
@echo off

Rem **
Rem ** If they only wanted to trace then we're done
Rem **

if "%_TPROF_RUN_TYPE%" == "-t" goto Continue160

Rem **
Rem ** This is where post-processing begins ...
Rem **
:PostProcess
SET _TPROF_POST_JDIR=-jdir %_LP%
if exist %_LP%-jita2n* goto Continue140
if exist %_LP%-jtnm* goto Continue140
echo.
echo No jita2n* or jtnm* file(s) found. Assuming no java ...
SET _TPROF_POST_JDIR=

:Continue140
@echo off
echo.
echo **
echo ** Generating TPROF report ...
echo **

if "%IBMPERF_SYMBOLS_PATH%" == "" goto Continue145
@echo on

SET A2N_SEARCH_PATH=%IBMPERF_SYMBOLS PATH%
@echo off

:Continuel45

@echo on

@echo IBMPERF_DATA_PATH: %IBMPERF_DATA_PATH%

@echo IBMPERF_TOOLS_PATH: %IBMPERF_TOOLS_PATH%

POST -off -r %I BMPERF_DATA_PATH%\swtrace.nrm2 %_TPROF_POST_JDIR%
%IBMPERF_TPROF_POST_OPTIONS%

@set _TPROF_POST_RC=%errorlevel%

@CALL mergetprof.cmd tprof_e.out

@rem if "%IBMPERF_DATA PATH%" == "%CD%" @goto Continuel50

@rem MOVE /Y tprof.out %IBMPERF_DATA_PATH%\%IBMPERF_TPROF_REPORT_FILENAME%

@rem MOVE /Y tprof_e.out %IBMPERF_DATA_ PATH%\%IBMPERF_TPROF_REPORT_FILENAME%

@rem **

@rem ** Copy all the other post junk to the data directory

@rem **

@rem MOVE /Y a2n.err %IBMPERF_DATA_PATH%\. > NUL 2>NUL

@rem @MOVE /Y a2n.mod %IBMPERF_DATA_PATH%\. > NUL 2>NUL
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@rem @MOVE /Y a2n.proc %IBMPERF_DATA_PATH%\. > NUL 2>NUL
@rem @MOVE /Y post.msg %IBMPERF_DATA_PATH%\. > NUL 2>NUL
@rem @MOVE /Y ptree  %IBMPERF_DATA_PATH%\. > NUL 2>NUL
@rem @MOVE /Y dbfile %IBMPERF_DATA_PATH%\. > NUL 2>NUL
@rem @MOVE /Y arc %IBMPERF_DATA_PATH%\. > NUL 2>NUL

:Continue150
@echo off
Rem **
Rem ** Got here because were were doing -a or -p
Rem **
if not "%_TPROF_POST_RC%" == "0" goto PostError
echo.
EChO kkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkkhhhhhkhkkkkkkkkkkkkhkhhkkx

echo TProf report "%IBMPERF_DATA_PATH%\%IBMPERF_TPROF_REPORT_FILENAME%" generated.
eChO *kkkkhkkkhkkhkhkkhhhhkhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhrhhhrhihrikx

@echo ##_done_get_the_file##

goto Exit

:Continue160
@echo off
Rem **
Rem ** Got here because were were doing -t
Rem **
echo.
EChO R e e s e s s e e s e R e s e e e T e e s e e e T e e e T e e T T S e e e e e T e e e

echo Trace file "%IBMPERF_DATA_PATH%\swtrace.nrm2" generated.

ec h 0 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkhkkkkkkkkkkkkkkhkkkkkkx

goto Exit

:PostError
@echo off
echo.
echo *ERROR** *ERROR** **ERROR**
echo POST command error. TProf report may not have been generated.
echo.
echo - Look for report file "%IBMPERF_DATA PATH%\%IBMPERF_TPROF_REPORT_FILENAME%".
echo - Go over all screen output.
echo - Look in file "%IBMPERF_DATA_PATH%\post.msg" for addtional
echo error information.
echo *ERROR** **ERROR** **ERROR**
echo.
goto Exit

:SwtraceError
@echo off
echo.
echo *ERROR** *ERROR** **ERROR**
echo SWTRACE command error. Quitting.
echo *ERROR** *ERROR** **ERROR**
echo.
goto Exit

:Exit
set TPROF_START_DELAY=

set_TPROF_RUN_TIME=
set_TPROF_RUN_TYPE=
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set_TPROF_POST_JDIR=
set_TPROF_BUFSIZE=
set_TPROF_MODE=
set_TPROF_EVENT=
set_TPROF_CNT=
set_TPROF_POST_RC=

@echo ## _done_stop_tools##

:ExitStart
@endlocal
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